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Exercise Solutions:

Battiespace Simulations, Inc. - 1/ 40

Creating a custom SA-21 SAM
System to add to an IADS.

How to make human entities
flee vehicles that are under...

"Easy People” in MACE

mulati

Generating and Controlling
Traffic in MACE

:Eu mulati

GPS and Communications
Jamming in MACE

:E

0SM Roads and Routing in
BSI's MACE

Ba mulati

Pulse Analysis using BSI's
MACE and simulated 0-Scope
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Building An IADS
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Creating a Radar - SPY1
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SOURCES OF HELP

'Fast Run Throughs' of the solutions to the student exercises at the end of each

2. Zoom in and pan the map to the east then zoom out

BSI U Solution Video: MACE Missions, Map Controls, Layers

BSI U Solution Video: MACE Basic Mission Building

BSI-U Solution Videos . BSI U Solution Video: MACE Simple entity control

Battlespace Simulations, Inc.

11 videos Noviews Updated today

= 2 H &= BSI U Solution Video: ARMOR Setup and Basic Controls
404

This playlist (BSIU Solution Videos) contains N .
videos that are ‘Fast Run Throughs' of the : BSI U Solution Video: MACE and ARMOR Manual Entity and Camera Control
solutions to the student exercises at the end of ] ¢ 3views -2 g

each module in the BSI-U learning modules.

Itis intended to be a helpful reference for BSI
Product Users to check their solutions or refresh BSI U Solution Video: Building ARMOR Terrain
their knowledge. . ,

Customers who would like the most up-to-date

learning materials slide-pack can request this

from BSI Support (support@bssim.com) z L BSI U Solution Video: MACE Semi autonomous platform behaviors

—)
BSI U Solution Video : MACE & ARMOR Shapes

—-—

Student Exercises Solutions Vide
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SOURCES OF HELP
Reporting Bugs

= Please send bugs individually to support@bssim.com
= Please send as much description as you can;
=  What you were trying to do
=  What you expected
=  What happened
= Please send supporting files if available such as:
= A Screenshot of the issue - annotated if required
= A MACE Mission file .mis trimmed down (if possible) to just the entities and scripts that show the issue
= A Wireshark .pcap file for DIS issues
= For Crashes:
= MACE Error log if appropriate from C:\Users\Public\Documents\MACE\output
= Any Exception messages if they appeared
= |f you were using any additional plugins at the time

6
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MACE INITIAL SETUP

Learning objective:

. Understand how to setup MACE with the required data to start mission build
Enabling objectives

. Know what files to download and install

. Understand what different types of data MACE needs / can use

. Understand how to access the data settings in system settings

. Understand how to assign data paths for Elevation, Vectors, CADRG (if applicable)
. Understand how to access the OSM and imagery settings in system settings

= Understand how to assign paths for OSM and imagery

= Understand how to connect to OSM data and imagery

Copyright BSI © 2025
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Download and Install

1) Get an FTP Account https://downloads.bssim.com/

(
(2) Login

(3) Download all ARMOR installer files
(4) Download MACE installer file

(5) Download some ARMOR Terrain
(If you don’t have a GIS drive)

Client Login

FQ A Person -]

I ARMOR / ARMOR_Production_Builds

E @CheckAll [iDelele (& Rename

Name

B2 Go Up One Foider

Bl Archives

Wl Missions

B ARMOR 2024 R1_Release_Notes ixt

JA ARMOR Users_Manual.pdf

Dala-Unresiricled { ARMOR / Terain / GENA

Request an Account

Copyright

© 2025

. ARMORInstaller_10976_15Feb2025-1.bin

. ARMORInstaller_10976_15Feb2025-2 bin

. ARMORInstaller_10976_15Feb2025-5.bin

. ARMORInstaller_10976_15Feb2025-6 bin

E ARMORInstaller_109

. MACE-ARMOR Quick Start Guide.pdf

£ NOTE - UPDATE REGULARLY

If you are paying for maintenance, you are entitled to
support and updates. MACE and ARMOR update
regularly for new features and bug fixes
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MACE INITIAL SETUP

Install = Min / Recommended Requirements
MACE (MINIMUM)

3.5 GHz / 8 Thread CPU or faster

Windows 10 (64 bit) or Windows 11 (64-bit)

16 GB RAM (32 GB for large battlespaces)

1 GB free hard drive space (not including map, imagery, and elevation data) *
NVidia 2060 or better graphics card

MACE (RECOMMENDED)

4.0+ GHz / 16+ Thread CPU **

Windows 10 (64 bit) or Windows 11 (64-bit)

32 GB RAM ***

1 GB free SSD space (not including map, imagery, and elevation data) *
NVidia 3070 or better graphics card

Additional minimum requirements if running ARMOR with MACE are:

64GB RAM
_NVidia 4080 or better graphics card (4070 minimum if only running in screen mode)

Copyright BSI © 2025
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Modern Air Combat Environment (MACE) User’s Manual
2024 R1
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License

Software License (per machine)

= Start MACE for the first time

. Select ‘Software Key’

. Send the * Machine ID’ to support@bssim.com

. (When Received) Enter the License Code — Press ‘Submit’
USB Dongle
. Ensure USB Dongle is in machine (USB port accessible)
. MACE Checks automatically — but can be verified from Quick>Update License
Updating a USB dongle
. Select the USB Dongle in license manager
= Select update — navigate to a provided .dat file, select and open
. Submit to verify
NOTE - KEYLOCK USB LICENSE FILES

License files are tied to KEYLOK USB Key serial numbers and are not interchangeable between dongles.
You will need to enter a unique update file for each dongle. The naming convention used by BSI will be to
add the serial number to the file name.

E.g. USB Key serial number is #5 and the update file is called “BSI_5.DAT”.

7

BSI
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@ MACE License

MACE®
Batilespace Simulations, Inc
wavev Bssim.com
Product Version: 12.2.31349

(731220

Bujld 2023R )
Machine |0 87463

Using Software License
Maintenance Expires; 12/4/2024 (~336 days)
Standard Version | vl Enabled

Preferred MACE License Source
 Software Key

License Code
¢ USB Dongle
Blue Dongle:  Not found
Green Dongle:  Not found

" Network Server

IF Address: | Port: [11000 =
License: | =]
Invalid USE Denale, Valid Softwars
@ MACE License b

MACE
Batilespace Simulaticns, Inc
vaucwi Bsim.com
Version: 2022R1 (20221111)
Machine D: 87463
Serinl # 85
Maintenance Commmm—_—"_ e (40 i q)
Export Version / Evi Enabled

K fo

Preferred MACE License Source
" Software Key

License Code |

@ USE Dengle
Blue Dongle:  Update
Green Dongle: Mot found.

" Network Server

IP Address: ‘

Port: [11000 =]

Valid Keylok USB Dongle
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MACE INITIAL SETUP
Getting Required Data in MACE - Static Data

a VIEW -> System Settings X

Data Paths: HI Res Imagery & Vector Data (Optional) Data Paths: Elevation Data (Required)
MACE Data Directory Search Configuration @ MACE System Seftings _
MACE Data Type Directory Search Order & 2
CADRG Map Data ‘ &:m Directory Name E:‘:d Options Audic  Import / Logging Mission Defaults M.ACEConﬂgs Data Paths  Communication DISNet TENA CIGI  Window Corfigs Visual Joystick Extem
i x ] 1 C:\Users\Public’ Documents\MACE \maps\Vector\Worldwide"cultural\ne_50m_populated_places_simple shp 1 miEDzaf D\rector: Searcl_\r Conﬁgur‘a:on ‘ ot | Clom Cach | Retond |
p sl o 2 C\Users\Public\ Documents \MACE\maps'Wector\Worldwide \physicaline _10m_coastine.shp 1 9 e torky | Type tatus |:,.,|:rum CTW; ie| R"‘a -
[l 3 Ci\Users\Public\ Documents \MACE \maps Wector\Worldwide \culturaline_10m_adimin_0_countries.shy 1 ERERE Ll ‘ : il A T (i Confire | Ol Cache [ Relo
|| VectorMepData || : " - - " ] 1 - coe No tles loades. [} Configure !| Clear Cache || Relosd |
N . C:\Users'\Public'\Documents \MACE \maps'Vector'Worldwide \cultural\ne_10m_admin_0_boundary_lines_land shp ‘ FERsE AP ‘ 4 VRSG No paths configured [ Configure “ Clear Cache | Reload |
Elevation Data S 4 DTED Ne elevation found. [} Configure [ Clear Cache || Reload |
‘ Ll olon ‘ 5 SRTH No slevstion found [V Configure || Clear Cache || Reload |
af_Fw;i;E;' i
. (1) System Settings — Endure between MACE sessions (mission settings are saved with the mission)
= (2) Worldwide Vectors — Countries, Boundaries, Populated Places (Optional but useful)
= (2) Hi Res Imagery Data — Usually customer’s geo-referenced own data (GeoTif etc)

= (3) Elevation — A prioritized list of what MACE uses first for ground position
= ARMOR Data is highest fidelity and should be top if using ARMOR as your IG

= A secondary source (CDB or DTED) is required where there is no IG Terrain

NOTE - STATIC GIS DATA

Customers who have purchased MACE will be given a 4TB GIS Terrain Drive which contains Elevation Data and ARMOR Terrain. If you are
evaluating, you do not have this so:

= MACE can read ARMOR terrain elevation — download ARMOR terrain and configure the data path in System Settings>Data Paths to point at
the terrain folder

= You can also download Elevation data (DTED and 90m CDB) from the BSI FTP site — this will be required for mission rehearsal tool functions
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MACE INITIAL SETUP
Getting Required Data in MACE - Static Data vs Streaming (Data Drive)

¥ WACE System Settings

| 1
Options Audio  Import / Logging  Mission Defauts MACE Corfigy Data Paths Communication DISNet TENA CIGI  Window Corfigs Visual Joystick Extem
L 1

MACE Data Directory Search Configuration

@ MACE System Settings

General

Detected IP Addresses:  [127.0.0.1
IACE Data Type _ - Prioty  Type | Status | Corfigure ‘ Clear Cache ‘ Reload ‘ Refresh 132.168.0.50
: CADRG Map Data ‘: 1 ARMOR Found Oterrain tiles. | Configure || Clear Cache || Reload |
1 o2 CDB Notiles loaded. | Configure || Clear Cache || Reload | JREAPC
I 1
| Hi-Res ImageryData |} 3 VRSG Mo paths configured | Configure || Clear Cache || Reload | CRelay DiSto JREAP-C Sender 1D
I I e . n
. - oTED No elevation found. ‘ Fe— ” Clear Cache H Reload | Relay JREAP-CtoDIS [0 Via Entities [ Via Link-16 (] Via SADL
[ i TCP Se
Vector Map Data ‘I 5 SRTM Na elevation found. | Configure || Clear Cache || Reload | -
It [ClEnable  Port

[ 1
1| FElevation Data : TCP Client
e [l Ensble  Port Server IP,

f Static Data uoF

<Data Paths>

X System Settings

e [N . e
MlssmnSettlngs

NOTE - STATIC GIS DATA

Customers who have purchased MACE will be given a 4TB GIS Terrain Drive which contains Elevation Data and ARMOR Terrain. If you are
evaluating, you do not have this

MACE can read ARMOR terrain elevation — download ARMOR terrain and configure the data path in System Settings>Data Paths to point at the

terrain folder

Streaming Data

[ISend  [lRecsive Port: [ 88885 SendIP: [127.255.265.255 [#] || ;

I
Server IPor Name:  htp:// [127.0.0.1:8080

T Dk | =
D |-] [ se Simulstion Indicator

J-Series Version: | MIL-STD-B01
K-Header Version: | MIL-STD-204

B-47001C E :

<Communication>

|'K-Series Version:

A

= >

: [ Enatle SSL

Device Port Baud Rate

1200
coM3 2400
Autodetect Ports

127.0.0.1 P Address for TCPIIP GPS (222 £22 #52 255)
[l Show GPS Feed (Must be connected to a platiorm.)

Connection Status:  Disconnected

TACP CASS
com4 TACP CASS GPS Port
[7 Enable TACP CASS NMEA Feed

Autodetect Ports | {Must be connected to 2 platform)
come TACP CASS LRF GPS Port

Cursor on Target
Port: |19014F5] Changes require MACE restart.

BSI Worldwide Map Database

[Cl Enable CoT

Enable Residential-level Roads

B5I \Worldwide Imagery

Set Path |D Wordwide_10m_Imagery's2cloudless-2020_3857 v1.0.0.gpkg

SADL e — — — — — — 1

You can also download Elevation data (DTED and 90m CDB) from the BSI FTP site — this will be required for mission rehearsal tool functions



mailto:support@bssim.com

MACE INITIAL SETUP

a VIEW - System Settings K

Getting Required Data in MACE - Steaming Data

e Communication: BSI Worldwide Map Database / Imagery

#= VIACE System Settings

Options  Audio  Import / Logging  Mission Defaults  MACE Configs Data Paths Communication DISNet TENA CIGI Window Configs  Visual Joystick Exemal £

General GPS
Detected IF Addresses:  [127.0.0.1 DWIOE Port  Baud Rate
Refresh 192.168.0.50
;‘DD
ode'(el:t Parts Connection Status
JREAP-C
127.0.0.1 |P Address for TCP/IP GPS (852 552 555 555)

[ Relay DISto JREAP-C  Sender ID:
Relay JREAP-Cto OIS []Via Entities [[]Via Link-16 [ Via SADL

"] Show GPS Feed (Must be connected to & platform.)

$ csB-0-0"Yed-+-0-0-@- - 1t MACE EVALUATION LICENSE - NOT FOR PRODUCTION USE !t *** UNCLASSIFIED ***

m File  MissionBuider  MissionCortrols  Entity Controls  Scripting ~ Avionics Displays ~ CombatDisplays  Analysis  View

C — F rreedordedon 1)

[N gm0 - Mapscales - | -l e Pregerred Projecton’

) Lol C“”“ A\' Soherical Mercator + |

E ln Map Brightness: o P\atfurm IconSize b | EPSG: 3857 !
o . . ) m

0 ; - ! g crncos |

1

View In-Mission View Entity View 16 View 1 Projection

e BSI Open Street Maps Server

[ 85005 - 05M Sarver Control Panet x
Cortel Presoder Cutut
Ssp [ Asast | Opennbosse HTTPSpoe 8061

21/00/2023 112008 | E'wam'wgady{ (127
/ 217072623 113048 | wamapacn| 117230 160.1
| Renderi g The Server | vy 29516 21/50/2023 13005 | E-mm

TACP CASS
TCP Server coMa TACP CASS GPS Port =
[ClEnable  Port: | 8888F] Enable TACP CASS NMEA Feed
Eaodelect Borts (Must be connected to a platform.)
TCP Client coM4 TACP CASS LRF GPS Port
[Enble  Port: Server IP: [127.265.255. 255 Cursor o Torget
UDP [Cl Enable CaT Part: 190145 hanges require MACE restart.
)

[ISend [Receive Port: [ 8888[%] SendIP: [127.255.255.265 [#] ||/ BS| Worldwide Map Datebase

1 Server IP or Mame:  hitp:// |127.D.D.1:EDED
Tactical Data Link

| o N
. . Enable SSL Enable Residential-level Roads
J-Series Version: | MIL-STD-6016D |Z| Set Simulation Indicator |l

I
K-Header Version: |MIL-STD-2045-47001C B I BS| Worldwide Imagery

I -
K-Series Version: | MIL-STD-6017A D H Set Path I |D “Worldwide_10m_Imagery‘s2cloudless-2020_3857 v1.0.0.gpkg

SADL I

NOTE - GIS DATA

File Mission Builder Mission Controls Entity Controls Scripting Avionics Displays

Open Mission S New g EI"“’”" = |
. : @cunnem -
e 2 e

File Import/Export (] Bsiworldvide Map Ties
[] BsiworldvideRoad vedors
@ BSIWorldwide Imagery

More Connections (Intemet) »

Customers who have purchased MACE will be given a 4TB GIS Terrain Drive which contains an offline Open Street Map server, Worldwide
GeoTif Imagery. If you are evaluating, you do not have this — you will not be able to fill in the ‘communications tab’ paths but you can use OSM
online tiles (no road vectors or building footprints) by selecting from the ‘More Connections’ Option on the Connect dropdown menu (4)
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MACE INITIAL SETUP
No GIS Drive - Sample and Online Data Only

Terrain — Imagery — Elevation Data Lol

/ Data-Unrestricted / Elevation

£ B @&cCheckAll TiDelete (G Rename [ New Folder

Name

" Downloads.bssim.com / Data-Unrestricted O G Gowam Bodee Greme Mewrole
= |magery — MACE Imagery Installer (Sardinia and Pacific Northwest) o [, =
= Elevation — CDB MERIT and DTEDO Installer Name
=  ARMOR/Terrain — Sardinia Corsica

B8 Go Up One Folder

= Go Up One Folder

- CDB-Worldwide_ALOS_Terrain

- CDB-Worldwide_ASTER_Water

Online Data B

= Connect to Online Open Street Maps Tiles @ -
= FILE = Connect = More Connections = Open StreetMaps Tiles

BSIWorldwide Map Tiles

BSIWorldwideRoad Vectors

BSIWorldwide Building Footprints

BSIWorldwide Imagery

Maore Connections 3 Manage...

OpenStreetMaps Ties

NOTE - SAMPLE DATA LIMITATIONS

If using only sample data users will not be able to use Road Vectors, Building Footprints, or make ARMOR terrain from the data

BSI

15
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MACE INITIAL SETUP

Student Exercise

1.

ok wN

Open System Settings

Set Elevation data paths

Start OSM and set the OSM path

Set the worldwide imagery path

Set vector paths for country outlines and major populated areas

Copyright BSI © 2025
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MACE OVERVIEW

Learning objective:

Understand how to navigate through the MACE GUI, and the types of inputs and information that are available.

Enabling objectives

Understand the components of the MACE GUI

Understand how to use and customise the Quick Access Toolbar

Overview of the different grouped functions of the Top Ribbon Navigation Bar
Understand the appearance and function relationship of the different types of buttons
Understand the purpose of the mission area

Understand the information and functions available on the status bar

Copyright BSI © 2025
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MACE OVERVIEW

MACE Workflow

Quick Access Tool Bar

Status Bar

File Mission Guilder Mission Cantrols Entity Controls

Main Tool Bar

Message Window

Copyright BSI © 2025

Scripting Avionics Displays Combat Displays Analysis Wiew
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MACE OVERVIEW R

MACE Workflow - File Tab

| F-D0-0-0-?x%-0-0000-0-5-0 00" - - panaagy- =

e Sets the canvas for the scenario
= Open previous missions

= Clear scenario for new mission

= Save missions

= Import Mil Data — ACO/ATO, Shapes, Routes etc

= Import MACE specific — Partial Missons, Scripts etc
= Connect to Streaming Data — OSM, Imagery

= Export data for use in other scenarios

= Export data for use in Mil Systems

19
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MACE OVERVIEW

I File || Mission Guilder | Mission Cantrols Entity Controls Scripting Avionics Displays Combat Displays Analysis Wiew

MACE Workflow - Mission Bum:ler Tab

|5 @ - ﬂuoo‘ng*—ooo.ooooxon

File Mission Buider Analysis  View
e 0o _00 @00 P
o 196 oeoo.,,...,,.,,..*

@4 el

-=  Add and config scenario entities
= Drag and drop platforms

= Swap out platforms

= Add waypoints

= Duplicate, copy properties

= EZ - Traffic, People

= |ADS Tools - linking, snap to high point etc

X
g g;q

%

o
¥

fniafy, ¢
TSP

Ex

20
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MACE UVERVIEW File Mission Builder Entity Controls Scripting Avionics Displays Combat Displays Analysis View
MACE Workflow - Mission Controls Tab

|~ F-0-000-?x%+-0-0000-0-2-0<00- - G . . .
Pm e Ty ”:],f;“’.“i” o ~= ®  Whole mission actions
— ©g0 99¢ ,.,,.. —— f,,. = Start/Stop Pause

= Clock multiplier

= Foam weapons, infinite ammo, invulnerability
= Reload all weapons and expendables

= Map tools — map measure, LOS

= Detonation tool

= Shape drawing tools

:i»Sun Position

Unlimited Ammo

A 4

Foam Weapons

Ownship
Invulnerable

Copyright BSI © 2025


mailto:support@bssim.com

MAC E UVE RVI EW File Mission Guilder Mission Cantrols Scripting Avionics Displays Combat Displays Analysis
MACE Workflow - Entity Controls Tab

| .B-0-00-0-?%2%-0-0000-0-2-0 00 - e @ =

i i e [ i e W Entity specific control
Kglir_o"gl:ﬁ;gi: 000 6 YO OO M Y 5P
2 Yme 22T 090 e

®- e [ = Navigational control

= Formation and attachments

= Manoeuvre modes

= Combat — Targeting, Attack, Weapon Release
= Form based control — 9/5-Lines, Call for fire

= Tactics/Actions

W @ 9-tine (Ciose Air Support) (1)

=  UAV View control

e [ LS L_ugl ; 2 ‘ secane LA ;
11PIEP: | 2 | 10000 Aaset 1 : P [Detaut - % , 3
] e || T Ao e 5™ ¢ 7 = Manual Emitter control

Ofiset [liene - PRF: {'_\ﬂﬂ_hmnsdsn_.— I Matie Torgets | €5t >

= Transfer entities between MACEs on network

Clesrbot | | Abon

3 I ;Um_l

P (36078 of- (18073 Amy Dvection

PRF: 1111 2] L) Arcrsh Sef-Designates

L —
s j#v_@hm

PRF: [177172 ] 1 Awcrah el Designates

Final Log Dist (Levelilof) [25% Max Range [-]
Guns Strse Dist  (=HT——+———#) 0(m)

#ofBombs/Rockes | 175 ot [005 [-] ()

Copyright BSI © 2025
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MAC E UVE RVI EW | File | Mission Builder Mission Cantrols Entity Controls Avionics Displays Combat Displays Analysis View
MACE Workflow - Scripting Tal:l

€ .M D000 ?:%-0-0000-0-8-0 00 - N AL PRODUCTION U5t - pbeARy - @ = . .
L I , me- - B Conditional, autonomous / semi-

@ o - NS ) o | « [y + -

© - [y erecoma - [Fyoem - [Gyroson - [Fyvoice - omennncn @) Q) [Fprerooros - o+ autonomous actions

= Customize behaviours of platforms and environment
for manual or triggered execution

= Script Editor - Write scripts with triggers and actions

= Buttonized scripts — independent of mission

Triggern © Repeat Actions  Remove Scrigt

Copyright BSI © 2025 23
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MACE OVERVIEW
MACE Workflow - Avionic Displays Tab

b"CJD.O“&"-O.QQ..O./.D S

-
[l e Mssions.

.6r,

us HEADING ORBIT RADLS ORBT BANK ALTiTuoE

(@ @n0" O 6k

| wm ORBITRADUSKLD  ORBIT 3AMKNLD

ﬂﬂ—‘

Scripting Avionics Displays Combat Displays Analysis Wiew

Mission Builder Mission Controls

Copyright BSI © 2025

Cockpit avionic instruments
Standard flight instruments
Role player setup

Use with MACE — Window Configs to create cockpits

24
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Data Build

File Mission Builder Mission Controls Entity Controls

MACE Workflow - Combat Displays Tab

DOO'\*O®®®..®. .O

Thaie™s

1P - 1310/ALR

i MACE MFD o x

240

R - FLARE

i .
/- CHAFF FLARBSEENEON

=3
L) oFf
TEST
PROG

@ ,\ OFF

.
SINGLE

Copyright © 2025

Execute & Control Analysis

Scripting Avionics Displays Combat Displays Analysis Wiew

Cockpit combat displays

Role player setup

Use with MACE — Window Configs to create cockpits
RWR, IRWR, CMDS

DF and other EW displays

Cockpit Multifunction Display (MFD)

25
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Data

File

MACE Workflow - Analysis Tab

0-0-0-"%%-0-0006-0-2-0 ~00-

F‘JEI Eo o o oo .'
‘!. i &  cmcromme gl

Build Execute & Control Analysis

Mission Builder Mission Cantrols Entity Controls Scripting Avionics Displays Combat Displays Wiew

- m |n/After Scenario Analysis

= Message Window

= EventLog

= EW Analysis Plugins
= Mask Analysis

26
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MACE OVERVIEW
MACE Workflow - VlewTab

¢« - 00 0-0-?%x+-0-0000-0-2-0 200 -

= ® -~
= S EH 0000 =

View Tn-Mig

. lldu-h-!u

_ Btyview

Antbys View
‘Preferred Projection:

© - ®bo i
A I swp croar09n

16 View Projecton

(TimesiO% | »
SuTine (T0) (8000 Agd & B~ MomPhme |
Time Zone: {UTC) Co-ondneted Uriverssl Time v | N
1B0W At 03 V4

el
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UATION LICENSE - NOT FOR PRODUCTION USE 1 - * PRIMARY *

Entity Controls

Copyright BSI © 2025

Scripting Avionics Displays Combat Displays

Settings, Map Controls, I1G

= System Settings

= Mission Settings

= Map Controls — layer manager, grids, scales
= Ownship display and camera locks

= |G Launch and IG Plugins

= Map datum

Analysis
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MACE OVERVIEW
Button types

Action buttons are black (for example, the ‘Cycle to Next Waypoint’ button) @ and are momentary; they
cause the associated action to occur once when pressed.

. (<
Toggle buttons are red @ and will be highlighted when selected and are in effect until deselected.
Note that the highlight color will vary, depending on the Style you have selected for your MACE.

Response buttons are gold 'k and, like toggle buttons, remain in effect until deselected. However,
unlike Toggle buttons, they do not take effect until triggered.

Drop-down buttons are silver @ and will open when clicked to show additional buttons.

= 1
Status buttons are typically square \——| and will often open external status windows.

Copyright BSI © 2025
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MACE OVERVIEW

Student Exercise

1.

2.
3.
4

Open MACE and navigate through each of the tool bars

Select the View toolbar and size the MACE window so that all the controls on this bar are visible
Hover the mouse over buttons to see the tool tips

Click on some of the dropdown menus to see options available

Copyright BSI © 2025
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MACE MISSIONS, MAP CONTROLS, LAYERS

Learning objective:

Understand how to setup and navigate around the mission area, and use map tools

Enabling objectives

Know how to load a mission

Know the methods for zooming in an out and using pre-set zoom levels

Know the methods for panning the map

Understand the various map options for scaling and panning

Know that the default map tool is selection including the “return to select tool” function
Know how to change coordinate type in use on the map

Understand the information on the bottom status bar

Understand the entity mouseover information

Understand how to use the bottom status bar in the selection and finding of entities
Know how to use and cancel the range and bearing tool

Know how to add a button to the shortcut bar

Know how to switch on and off map layers and to change layer transparency

Copyright BSI © 2025
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Load A Mission

“Tutorial_3.mis”

Open Mission

m e e e
) Ex

| t | Dstabme |

& Open
Users » Public » Public Documents > MACE » missions
Organize ¥ Hew foldes
v W TsRC
8 Destop test directedFirenmis

test JED_Remote Detonationmis
] Documents

testm mis

L Downlosds
test missiond.mis

st

test missionS.mis

Tuteria 2_B.ms
e Local Dk ()

Tuteriol 2 C.mis
= Data )

Tuteria Jmis
© 05 Mester (&

yodyZ3damis

File name: | Tutorisl_3.mis.

Open

MACE Mission Fiks (~mis)

C:\Users\Public\Public

Document\MACE\Missions

> @ OneDrmve - Persans!

v I ThisPC

* Users > Public » Public Documents > MACE >

MACE & ARMOR
cunpun ARMOR_DEMO
backup
3 Dispben
Fostc
e
@ coyme MuGHissns
AigharCSdemais
8 Desticn b isson areaamis

Bluelsm_EW _Sesttlemis

Bhualam EW

Vssionmis

Dama. Msn_Raharss| s

Dema_ Man_Rehersal Zmis

Dema_Msn_Rehers:

Dema_Man_Rehersal 4,

drone sarm testmis

tion LOGARIDeparture v1.mmis

MACE VRSG._Demal mis
Cancel MACE_VRSG_Demo?.mis
e heation Fies MyTestSave mis

> T Videos New_Tutoriatdmis

Worldwide_10em_Imagery Samle Miszion.miz

Sample_Missic
W Hetwork

Samrie 1

Copyright

Buckley Thest Recogaition Night vZ.mis

Deme_ Man_Rehersal 5 00-01-55.mis

55_Deme_Kharabad_Jan_20.1...

© 2025

< TIP - PIN THE MACE DIRECTORY

‘Pin to Quick Access’ the MACE folder

PC > I > Public Public Documents

Date modified

I ARMOR

ckmagic Design

Cut Copy Rename  Delete

™ Open Enter
Open in new tab
Open in new window
Pin to Quick access
Pin to Start
7 Compress to...

Copy as path Ctrl+Shift+C
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MACE MISSIONS, MAP CONTROLS, LAYERS

PAN
LMB on @\/Iission Area and move
Zoom

Scroll Wheel or L}!:
= Top Left to Bottom Right = Zoom In
= Bottom Right to Top Left = Zoom Out

RMB Reset

RMB any blank part of mission area
Returns to select Rk

RMB on control

Add to quick access tool bar

Select Entity and Press ALT

Shows range and bearing from entity in
status bar

CTRL + LMB hover over entity

Shows entity information

Zoom to
Mission Area

Zoom to Ownship
(TOPLOCKED Platform)

-SHORTCUTS

Centre on Platform
@ .$ (Moving Map)

'@ v < Show Gridlines

GARS/MGRS

LMB = Left Mouse Button

RMB = Right Mouse Button .

CTRL + F

.

Map
Measure

Cursor

Cursor
Position

Ground
Elevation

i

Cursor: 30U 418344F 5379343N

i

ALT + F5to F8

' CTRL + F5 to F8

Change coordinate type
Save a zoom level
Zoom to saved zoom level

Mission
Time

Entity
Type
Filter &
Preferred
Entities

Map Scale Bar

Copyright BSI © 2025

Centre
Entity on
List Entity
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The Overlay Manager

== Layer Manager

File ~ Window  View

Target Line
=

4]

Jammer Corridor

Teams Platforms 4 \Weapons Datalinks
B Teams B Platforms | Bl [¥ - Weapan: =] Datalinks Emissions
=k Blue Team Weapon Text JZ Tracks Detection Rings
[+ Only if Detected [+ Latched Platform Only . y Blue J2 Tracks
=} M Red Team

Only f Detected
~[¥] M Neutral Team
[ Unknown Team
~[J-~ Only Draw Detected Erttties

v]“I;!'asler Images

iv-[]- MACECADRG

Full Earth

Hi-Res Imagery

10m or Better Only

Imagery

- |1ADS Layer
Navigation Poirts
- NAVAIDS
Obstructions

[~ Priority Target Line

Masks

EW Radar

Acq Radar

TR

Selected Platform Only.

Engagement Hange

Shooter
Bir

SAM
AAA
Lifeform
Other

~ Air (solid)

- Blue

Vector Images

< TIP - USE THE LAYER MANAGER

= Add it to the QAT!

= Filter your map based on use case

= Save configs based on use case

= | ook here first if things aren’t displaying

Red
Neutral
Unknown

Visible When Stopped
Visible When Playing

Land and Suface

Land and Surface {dashed)

[]-_Selected Platfom Qnly

Platform Text

&[]~ Route History

[]-- Hide Dead Platforms

<[]~ Selected Platform Only

5[] - Platform Text

e Label
O Speed
] Alttude
<[] Heading
Callsign
B[] Track Lines

. |:|“

Route Analysis

[ Selected Platform Cnly

-]~ Selected Platform Only

a0 W,

int:

Waypoint Text
Label

- Pctions

- Speed
Altitude

hooo

Always Show for Locked Platform|

Weapon Text

Engagement Zones

Red J2 Tracks
Neutral J2 Tracks
Unknown J2 Tracks

J3 Track Originator

« Blue Team J3s

Red Team J3s
Neutral Team J3s
Unknown J3 Tracks
J2 Labels

J25TNs

~ J2Heading Tick

J3 Track #s

J3 Heading Tick

J3 Type

J3 Trespass Ring

Mode 1 Squawk

Made 3 Squawk

ack Identities

J3 Pending Identity Tracks
J3 Unknown Identity Tracks
J3 Assumed Friend Identity Tra
J3 Friendly ldentity Tracks
J3 Neutral Identity Tracks
J3 Suspect Identity Tracks

- J3 Hostile |dentity Tracks

Tefworns
Selected Platform Only

Link 16

SADL

SAM TDL

versary

NEAS

(|
[u]

J12.6 Tanggt Sort
K5.1 URN.

Detection Rings

+ Infrared
- Radar Receiver Beam

EOIR Receiver Beam

Search
Acquisttion

Target Tracking
Missile Guidance
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MACE MISSIONS, MAP CONTROLS, LAYERS -..... .

Layer Manager Intro
= MAP

= M Switch on and off map layers / vectors etc.

VIEW = In-Mission View = Layer Manager .‘

* RMB - Appearance

= Set transparency

Raster: BS! Imagery

General

Sections

B Visble
Pixel
30

Jy 5 H-0-0-2k MACE ** UNCLASSIFIED FOUO *** - Tutorial_2.mis =Bk
File MissionBuldsr  MissionCorbok  Entity Controk  AvienicsDisplys  CombatDisplays  Analysis  View Style ~ o
wsfe | @ e[ | | Add to Quick Access Toolbar
©00nw - 00 OG0 - Customize Quick Access Toolbar,.
Orouts OLey [/ @ @R OretTaa Place Quick Access Toolbar below the Ribbon | L Add a qu|Ck access button
| SErT Minimize the Fibbon
Bﬂ'

Copyright BSI © 2025

+ - X v a

File  Window View

Teams Map Platforms \weapons Datalinks Emitters

S Map

BS| Map Data

e Al Eath
B[] H-Res inagery

: 7w or Better Oniy
- Vector Images

-
[

[~ Parameters
Path
[E\Worldwide_10m_imagery's2cioudiess-2020_3857_v1.0.0.gpka

HName.

[BST Imagery
Caption

[BSI Imagery
Coordinate System

[WGS 84 Pscudo Mercator (epsg:3857) Select

Painting

[V Basemap
[¥ Cached Paint [50 -1
r

-
[V Prefer styling from config file

Interpretation

defauit ~

~Info

File information

Driver. GPKG (GeoPackage)
|

34


mailto:support@bssim.com

MACE MISSIONS, MAP CONTROLS, LAYERS

Student Exercise - Link to Online Solution Video
(00:13) Open Tutorial_3.mis in MACE
(00:22) Zoom in and pan the map to the east then zoom out
(00:28) Centre on the mission area
(00:33) Pick an Entity from the status bar and center on it.
(00:40) Measure the distance between 2 entities
(00:52) Remove measurement lines
(01:04) Use the Mouse + Control button to show an entity name
(01:14) Use the cursor to determine ground elevation and coordinate at a point
(01:18) Cycle through coordinate systems. Finish with MGRS
. (01:22) Add the map measurement tool as a quick access toolbar button

00N O A WwN S

RS W S — Y
N & O

(01:32) Use the layer manager to hide OSM and imagery leaving only the vectors
. (01:53) Switch OSM and imagery back on and adjust transparency of the imagery layer to 40%

Copyright BSI © 2025
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https://youtu.be/v3FHqkld4XI
https://youtu.be/v3FHqkld4XI?t=00m13s
https://youtu.be/v3FHqkld4XI?t=00m13s
https://youtu.be/v3FHqkld4XI?t=00m22s
https://youtu.be/v3FHqkld4XI?t=00m22s
https://youtu.be/v3FHqkld4XI?t=00m28s
https://youtu.be/v3FHqkld4XI?t=00m28s
https://youtu.be/v3FHqkld4XI?t=00m33s
https://youtu.be/v3FHqkld4XI?t=00m33s
https://youtu.be/v3FHqkld4XI?t=00m40s
https://youtu.be/v3FHqkld4XI?t=00m40s
https://youtu.be/v3FHqkld4XI?t=00m52s
https://youtu.be/v3FHqkld4XI?t=00m52s
https://youtu.be/v3FHqkld4XI?t=01m04s
https://youtu.be/v3FHqkld4XI?t=01m04s
https://youtu.be/v3FHqkld4XI?t=01m14s
https://youtu.be/v3FHqkld4XI?t=01m14s
https://youtu.be/v3FHqkld4XI?t=01m18s
https://youtu.be/v3FHqkld4XI?t=01m18s
https://youtu.be/v3FHqkld4XI?t=01m22s
https://youtu.be/v3FHqkld4XI?t=01m22s
https://youtu.be/v3FHqkld4XI?t=01m32s
https://youtu.be/v3FHqkld4XI?t=01m32s
https://youtu.be/v3FHqkld4XI?t=01m53s
https://youtu.be/v3FHqkld4XI?t=01m53s

MACE ADDING MOVING REMOVING MISSION ITEMS

Learning objective:

= Understand how to choose, place, move and delete entities, and how to see the properties of entities in MACE
Enabling objectives

. Know how to Save, Run, Clear, and Load missions

. Know how to add platforms

. Know how to filter and search the mission builder list
. Know how to change platforms

. Know how to add platform waypoints

] Know how to Move Platforms and Waypoints

. Understand Intent

= Know how to select and move multiple platforms

= Know how to group and recall platform groups

= Know how to Delete platforms, and waypoints

= Understand the uses of known points

. Know where to select and see bullseye information

Copyright BSI © 2025
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MACE ADDING MOVING REMOVING MISSION ITEMS

. s Ed-0-0-2k)- g ks - B8 X
NeW VS G|Oba| NeW - MISSIon Clear-OUt File = MissionBuilder ~ Mission Controls  Entity Controls M‘::fmGU:i:mierI:::DDl;(::’O Analyss  View Style ~ -
Save Open Mlsmon:%;e;_:g . 'Imnon
'o- —————— I oo OConn!d:
= Clean — Mission not started ‘ % E S ';m o .
= Dirty — Mission in progress (includes time stamp)
Quick Open from BSI/Quick Menu BSI/ QUICK MENU

Scenario Editing Workflow: = [Recontmissos

1| UAV_TADS Asset_for Jaymis .

= OPEN = EDIT 2SAVE>PLAY >STOP 2 RELOAD (BEFORE EDITING) % Open... 1| UAV_TADS_Assetmis "’ :
= Use ‘Recent Missions’ .gave... im_ﬂéljm . :
i SardiniaShowcasemis '

= QOr use mission builder toolbox

¢& MISSION BUILDER-> Mission Builder Toolbox

Mission Builder Toolbox * Mission Builder Toclbox *

- SHORTCUTS ----==--==-====mmmommmmoes
800 0 30 ﬂ . CTRL + S Save (Overwrites)
11 S?a-veand.PIayMiséioni x1 '\/_\ : F5 Sta I't MiSSion i
Mission Testing Controls il Mission Testing Controls 1 . . |

 F6 Stop Mission :

Copyright BSI © 2025
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MACE ADDING MOVING REMOVING MISSIUN ITEMS
Add/Move/Select/Change

Search By Category
RMB Minimise All

F-z_ s
Gps @ Iﬁs
o (D

Favorites ﬁ Cultural
Al

Select and click

[ALT] + Drag and drop
to add a group

ADD:

Drag and Drop

OR
= Select and Click .

RMB after finished adding

< TIP - CLEAR FILTERS

X [ X1
A109 ‘/MOC A40OM AC-130 AC-130J
Helicopter

AC-130w ADM-160 ADM-160C AH.9 Lynx

MALD MALD-J

w X Kk kN

AH-1 AH-1Z AH-6 AH-64 AH-6M Airbus

X % % X X

ALE-50 AlphaJet AMX An-12Cub An-2
Towed
Decoy

Clear filters and search windows or else you won’t see
all available when selecting platforms in future

......... - ; ]
HTE» L (8})—— Filter By Type [»
Aircraft (124N - -
X X X
A109 A-10C A4l AC-130 AC-130J
Helicopter
% X
AC-130w ADM-160 ADM-160C AH 9%y
MALD MALD-J
X ok kX %X X Filter By Team / Role
AH-1 AH-1Z AH-6 AH-84 AH-6M Airbus I
X x x X \ Team Affiliabion =
ALE-50 AlphaJet Altius-600 Altius-600
Tlgw ESM Show All Teams || Hide All Teams
e Z/Red |¥|Blue [« Neutral [<|Unknown
Y Reset
% ¥ X X X%
Altius-600 AMX An-12Cub An-2 An-24 | ESam tkees
ISR . Show All Roles  [[] Hide All Roles
X & ¥ X X H | Atk [ Bomber 7] irift
-”\CS 532 ASN-207 AT-6B AT-802U ATR-42 /| Trainer [ seaD | AWACS
S 2 (7] Fighter CSAR [ Tanker
® X * ] Recon [ vehicle 2] Tank
A AW AS  Aw 737 AEW
Av-88 -;-;i?oe UUAI?S Aw-159 B737 AEW 2) Artillery Fr . 7] Ship
. # x x | Gunship [£] ysTARS | ELINT ¥
Balloon Bell 230 Bo-105 Boeing 737
» % X
Boeing 747 Boeing 767 Boeing 777 3ombardier
DHC-8
C-12 C-130E C-130H C-130J C-130J-30
X X X X K X
C-130R  C-130T C-145A C-146A C-17A C-21
WP
X X X x X% s
Enter Search String 4% — Search By Name

DELETE:

= ALT + DEL — Non-Selected
OR

= Drag and drop to bin

OR

CTRL + DEL - Selected

Via Context Menu (RMB)

Copyright BSI © 2025

Click to swap existing

for selected

:
)
-

[ Rotate Wa

Builder Tools

% D |
-] Properties
= Weapons and Equipment
@ EW Devices
2, Tactical Data Link (TDL)
1 Actions 4
Commands 4
| Selected > | Select All Of Same Type
# Mission Rehearsal Tool Invert Entity Selection
Delete Selected Entity(ies)
Copy Location
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MACE ADDING MOVING REMOVING MIS§ION I'I;;E

Selecting Platforms 5 E;
SINGLE PLATFORM SELECTION
= Bottom Status Bar Selected
= SELECT FROM LIST Platform

OR
= LMB on Single Platform

LMB = Left Mouse Button

MULTIPLE PLATEORM SELECT TSHORTCUTS - RMB = Right Mouse Button ~~
= SHIFT + LMB - on individual platforms CTRL + LMB Move the single clicked-on ltem OR
* SHIFT + LMB & DRAG - over multiple platforms move group selected to LMB clicked Point
SHIFT + LMB Multi Select (Drag or Click)

n + i —
SHIFT + LMB Dbl Click — on platform selects all of that type CTRL + DELETE Delete Selected

ALT + DELETE Delete ALL BUT Selected
CTRL+11t0 9 Create a Group |

MOVE MULTIPLE PLATFORMS
ALT+1t09 Recall a Group
= CTRL+LMBonth t platf
on the map area (not platform) CTRL+W Reverse Selected Platform Waypoints
CTRL +R Resurrect ALL
GROUP AND RECALL
= CTRL + (O to 9) to assign group ALT + A Select ALL AIR
ALT +G Select ALL GROUND

7
@J = ALT + (O to 9) to recall group Ll
Copyright BSI © 2025
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MACE ADDING MOVING REMOVING MISSION ITEMS
Add/Move/Select/Change Waypoints

Waypoint Add

¢ 5A-0-00-0-?h@+0-

1l MACE EVALUATION LICENSE - NOT FOR PRODUCTION USE !t *™* UNCLASSIFIED ™% -*P.. o @& !

File | MissionBulder = MissionControls  Entity Controls  Scripting  Avionics Displays ~ CombatDisplays  Analysis  View Style ~ [

(Stateful)

D
g rercrons [ @

Platfoms

6% #0600
8000 ® . .

Builder Tools

X vi=m ®

Aircraft (1) =

Humans (0)

Context Menu Add

Animals (0)

Ground (Mines) (0)

Map 3
Copy Location

‘Subsurface (Water) (0)

Add Waypoint(s) Here

Airfield O perations (0)
€31 Buiings (0)
AAA Sites (0)

Autonomous SAM Sites (0)

1ADS Target Tracking / Fire Control Sites (0)

1ADS Command Post (CP/SOC) Sites (0)

1ADS SAM Sites (0)
1ADS Early Waming (EW) Sites (0)

1ADS Height Finding (HF) Sites (0)
IADS Acquisition (ACQ) Sites (0)

IADS Launcher / TEL Sites (0)
E 0)

Other (0)

Il\ll\\ll\llll

Groups (0)

Space (0)

Extents ]

lw

A

WP Properties: AirOver_1 WP: 1

X

Status

»

A

Vaypoint: 1 (Generic Fighter)

>

titude: 20000 ft
istance to Waypoint: 4.58 nm
ime to Waypoint. 00:00:33

Time: 120039
19954 (Ibs) /9051 (ko)
aypoint Actions Time: 12.00:32

ions: No Actions

L4

82| 2| |[Quick search |

| General

| Navigational

WPManggemenl, — — — = ==
Delete All ) (Addasier )|

Waypoint Properties Window

RMB on waypoint for properties

CTRL + LMB on waypoint to move

Use stateful button to add multiple @
Orbit waypoint tool @

Context Menu Add (Later MACE Versions)
RMB on Map — ‘Add waypoint here’

\©et AlBerors) Delete ) (DelAuAfer) !

RMB on waypoint
To open properties

Copyright BSI © 2025

Waypoint Add/Delete Buttons
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Known Points and Bullseye

=  Known Point — An invisible platform, useful for:
= Reference points for attacks (9-Lines, Call for Fire)

= Landing zones
= Bullseyes

= Trigger points in scripts e.g. proximity triggers

Select Any Known
Point in the List

Copyright

17w

Aircralt (274)

Vehicles/Land (361)

Humans (136)

Animals (11)

Ground (Mines) ()

Surface (Water) (33)

(Water) (7)

Space (7)

Airfield O perations (8)

C31 Buildings (10)

AAA Sites (43)

SAM Sites (47)

IADS Command Post (CP/SOC) Sites (33)

+++++++++++++++@

IADS SAM Sites (29)

IADS Height Finding (HF) Sites (£)

1ADS Acquisition (ACQ) Sites (23)

|| 1ADS Launcher / TEL Sites (37)

.o
&
IADS Target Tracking / Fire Conirol Sites (40)  +
&
+

|
1
1
[
1
I| Environmental (45)
1
[
[
1|

|| Other (7)
Known Point & @ ® &
4'vlay  Bullseye Glowstick Known

Traffic WR Pointer
Light

hi
r\Z o) Groups (14) +
— - |
8D 0] /

© 2025

M B/R from Bullseye: 280.6°T / 277.7°M @ 25.1 nm (D10}

Bullseye information from selected known point

T
Hrterseet— = — — — — — — — Pomi— hiersect — 1
ion ion
N\ ¢

41
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MACE ADDING MOVING REMOVING MISSION ITEMS

Introduction to Intent and delta

= |ntent — Black Vector Line
= Platform follows waypoints

b
A

= Return to intent

= Button on ENTITY CONTROLS Tab (@)
= RMB on platform vector line
* Button on ENTITY CONTROL FORM

[

In Intent (follows Waypoints)

Delta (not following waypoints)

Rallying

cDoCd®

Moving to Target

= Delta (Not Black)

= Platform does not follow waypoints

Running Away

aking Cover
= Tell by vector color OR intent state drop down (entity e

ContrO|S) Random Walk

Joystick Controlled

BSI”

ST

IS
N

Copyright BSI © 2025 In formation
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MACE ADDING MOVING REMOVING

Student Exercise - Link to Online Solution Video

© O N OO AW

—
= O

—
N

—_—
w

=

—_
o

=
o

-
N

—_
0

:13) Clear out any existing mission - New

Add: 2 x Attack Aircraft Platforms, a Blue Soldier platform, 20 Human platforms

s5:

Filter your platforms to help you add a AAA Site and a building then clear the filters

E

Change one of the Attack aircraft to a different type of attack aircraft

:

Put an attack aircraft in an orbit around the Blue Soldier by using the existing waypoints (orbit tool)

:

:00) Make the Soldier a 5-waypoint path

:

Move some of the soldiers waypoints to make a zig zag pattern

02:26) Move the one Air platform from south of the other to north of it

:

:34) Save your mission, then run the mission

:50) Give an air platform direction manually [by clicking the black line] and let it fly for a while and then use intent button

:

:07) Stop the mission and save. Go and check your saved files - dirty mission

g

:27) Add 4 more soldiers

:

:45) Select them all and save as a group

:

:02) Select ALL AIR and save as a group

:

:11) Select ALL Ground but remove 3 from the selection then save as a group
04:22)

04:35) Delete the group

04:49) Recall another group and delete ALL BUT the Group

Recall Groups — Move the whole group

P e e e e e e e e e e e e B e e

Copyright BSI © 2025

43


mailto:support@bssim.com
https://youtu.be/mC8zGlXm7LA
https://youtu.be/mC8zGlXm7LA?t=13
https://youtu.be/mC8zGlXm7LA?t=18
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https://youtu.be/mC8zGlXm7LA?t=137
https://youtu.be/mC8zGlXm7LA?t=146
https://youtu.be/mC8zGlXm7LA?t=154
https://youtu.be/mC8zGlXm7LA?t=170
https://youtu.be/mC8zGlXm7LA?t=187
https://youtu.be/mC8zGlXm7LA?t=208
https://youtu.be/mC8zGlXm7LA?t=225
https://youtu.be/mC8zGlXm7LA?t=242
https://youtu.be/mC8zGlXm7LA?t=251
https://youtu.be/mC8zGlXm7LA?t=262
https://youtu.be/mC8zGlXm7LA?t=275
https://youtu.be/mC8zGlXm7LA?t=289

ARMOR SETUP AND BASIC CONTROLS

Learning objective:

Understand how to setup ARMOR with and use the basic controls to visualise MACE Missions

Enabling objectives

Understand the how to set MACE to use ARMOR Supplemental Configs
Know how to access the ARMOR plugin from MACE

Understand how to correctly set the data paths in the MACE-ARMOR plugin
Know how to launch and connect to ARMOR

Know how to attach to a MACE platform in ARMOR

Understand the different attached views available within ARMOR
Introduction to ownship — top lock / bottom lock

Know how to access the on-screen interface

Know how to detach and move the camera around in ARMOR
Understand the functions of the on-screen interface items

Know how to save and restore a viewpoint

MACE environment settings

Copyright BSI © 2025
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Checking for License

Launch MACE or configure ARMOR with a stand-alone license.
Machine ID: 51195

ARMOR
A4

Copyright Battlespace Simulations
[/ ARMUR /J -

A division of FAAC Incorporated, 2025
support@bssim.com
Help FRE

www.bssim.com

ClGl

_ r
Graphics B S|

Preferences

System
ARMOR Version 1.0.0.11376
XR Settings

Machine ID 51195

€83 | License  Pending
Exit ARMOR

Model Viewer Log Directory Third Party Terrain Paths

Copyright © 2025

License

License

Software License

License Server

Configure ‘ ‘ Exit ‘
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ARMOR SETUP AND BASIC CUNTRULS

1st TIME SETUP

ARMOR Plugin

(1) View Tab > IG View
ARMOR Data Paths
(2) Application Path

(3) Terrain Data Path - Recursive search
CIGI Settings —
(5) Launching ARMOR

OWN-SHIP — WHAT IS IT?

What is selected in MACE ...
.. until we ‘LOCK’ an entity as own-ship 0

Joysticks and displays control/view THAT entity
ARMOR Views (See Next Slide)
[SPACE BAR] — attach to own-ship
1to 9 (+0) attached views

Z — Change spectrum

WASDRF — Keys / 3D Mouse
[TAB] to on screen interface (OSl)

(4) If running AMOR locally use reset button

File

w.. @0
-l QO 00

| View

Mission Builder ~ Mission Controls

In-Mission View

Entity Controls Seripting Avionics Displays Combat Displays Analysis | View

. @ . MapTetsz 9 b e ’t
PN @ olors
Platform Icon Size @ ©
O - A\ e Launch ARMOR
Entity View Show ARMOR Camera

Map Scales Preferred Projection:
Spherical Mercator -

Map Brightness:
._-—l'h—+

IG View

Selected
Platform

1
I
1
1
1
1
:
1
1
1
1
:
TOP LOCK )
:
:
1
1
1
1
:
1
1
1
1

Visuals (Ownship)
Locked to this platform

c @
BOTTOM LOCK
Sensors
Locked to this platform

Copyright BSI © 2025

(‘s ARMOR Settings

© [

@ ARMOR Plugln

Connection Settings |CIG\ Conﬁguraﬁonl Camera | 3D Shapes |

ARMOR Path C:\Program Files'B: \WRMORWARMOR. exe
Terrain Paths Found 4 ARMOR terrain search paths. e Launch ARMOR |
N\

[ Shared Memeory Status

Shared Mission Enabled. License: Local MACE - Extended \Warfare

Camera Position

Location:  39F VE 16343 78138
Altitude: ~ 0ft MSL (0t AGL)
Heading: 0" true (-53" mag)

Depression Angle: 0°

@ ARMOR Plugin = x|
Connection Settings ~ CIGI Configuration ICmm | 3D Shapes |
CIGI Configuration for ARMOR
[ CIG! Enabled
Broadcast Address: [127 - [255 - [255 -[255  SendPort [8003 =]
Additional CIG| Settings | Receive Port [3004 =]
Visual Settings
(]
I Query Line of Sight from ARMOR Ownship ViewID: [1 =]  Ownship GroupID: [0 =]
% Ownship Attachment Enabled ~ Camera View ID: [2~ =]
' Camera Attachment Enabled
7 Ao Updae ester Enaled _Addtonal Vius Setirgs |
h—————————————
a i| Reset Default CIGI Configuration for Local ARMOR |

Stylevv
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O — OUTLINES M — THREAT DOMES

CAMERA ATTACHMENT 1- FIRST PERSON

VIEWS

Screen / XR Toggle
XR 1:1 / Tabletop PoV

N —WEZs L— LABELS Y — WAYPOINTS

3 - FIXED HORIZON 4 - ORBIT 5-NORTH UP 6 — HEADING UP 7 — TARGET

: : q q +
Trail Team Filter Waypoint Label Mode - . HUD Scale
Trail Type Filter Cycle Waypoint Entity - . Waypoint Scale

MR Pass-through mode
A

S

Magnetic / True Heading
Mils / Degrees Heading
alt Mission Clock Display

. S

Altitude units m/ft
Cycle Coordinate Format
alt Altitude amsl/agl
7

Main Spectrum
Main Polarity

PERFOR

F12
MANCE

+
MODEL backspace

tab
ON SCREEN UI

H
HUD
MACE
B \
BEAMS B WEZ

ATTACH / DETACH
spacebar
CAMERA

Sensor Spectrum

32T WK 68526 96829
1,837 ft MSL

V —POSITION

C— COMPASS

9—SENSOR 0-PIP

Freeze Entity Motion
Video Capture
Screen Capture

insert

mg-=m=m==sl

FoEEEEEEL

 S—

il page Pl (R Manual Temp
up AN | ower limit up/down
It page SEECHl (R Manual Temp
z up LN Upper limit up/down
IR Auto temperature range
.

Label Team Filter

Sensor Polarity

Label Type Filter

. Label Compact / Large
.
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On-Screen-Interface [TAB]

LSJ Camera Modes <1to 9>

Video Capture / Stream

Pause <CTRL + PAUSE>

Visualization Overlays

Trails <T> HUD on/off <
Waypoints <Y>

Waypoint Scale <ALT +/->
Beams

WEX

Control Zones

Threat Domes

Entity Overlays
Labels <L>
QOutlines <O>
Model Scale <+/->

Display Overlays
Compass <C>
Position <>
Camera Camera Camera Mission Mission Primary Spectrum Camera
Location Elevation Direction Date Time Spectrum NVG Noise /
Exposure

30U 510632.083 6099517.61 176 ft AGL @ 91°M 84 Nov 2024 17:12:43 Display
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ARMOR SETUP AND BASIC CONTROLS

Labels

Eii Label Type Filter

Compact / Detailed

Callsign

SAM_2
Generic SAM

Distance From Camera

133 km

HDG ©@87M 998T

NW_Auto_AA
Generic AAA

Jammed (by Blue)

S
18 km

9 mph

HDG 357M 9R8T S

@ mph

THUNDER®2
Generic Fighter

26 km

TEL_43 177 km

Generic_TEL
HDG ©43M 046T

TEL_44
Generic_TEL

HDG 271M 274T

TEL_45
Generic_TEL

HDG B54M @58T

TEL_42
Generic_TEL

HDG 296M 299T

TT_41 177 km
Generic TT Radar

HDG 357M 8eeT

BOGART@1
Generic Bomber

HDG 265M 268T

8 8 mph

177 km

S
178 km

8 mph

S @ mph

176 km

S @ mph

NW_Auto_SA 4.6 km

Generic SAM
HDG ©866M 809T

S 8 mph

16@ km

IAS 392 kts

HDG 175M 178T
AGL 483 ft

Entity Position

IAS 500

# Of Attached Entities

kts Heading Mag / True

MSL 8483 ft

Altitude / Height

Dead Entity

BMP-3_2
BMP-3

2.7 km

HDG 357M 888T S

+4 ATTACHED

8 mph

Copyright BSI © 2025
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ARMOR SETUP AND BASIC CONTROLS

Trails

T
rail Team Filter

I Trail Type Filter
End
Alpha

Roll Inverted

1second markers

. Munition trail
AP width

Start of Climb
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ARMOR SETUP AND BASIC CONTROLS

Waypoints

n | Y Reyeeaeponreny i - 25@ AGL = =
Waypoint Label Waypoint 75 ktS = PU §
SH =
7
1660 46,
cP 3 75 k ts
3 e -
* AGL
Leg Altitude 588 A
Leg Speed Entry Gate -
Route
1P
A cp
. GL 1P 500" AGL
6 A A 1 kts
1 G?I 5 Kts Q]i :GL 2o
T, LS
s 'ft(;L

Waypoint Waypoint Display Mode: ‘Labels only’ Waypoint Display Mode: ‘All with labels’
Exit Gate
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ARMOR SETUP AND BASIC CONTROLS

Missile Max Range Domes

Outside Blue SAM
Missile Range

Outside Red SAM
Missile Range

Copyright BSI © 2025
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ARMOR SETUP AND BASIC CONTROLS

Display - Compass, position, time
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Spectrums & Polarities

NVG Settings

RNA

EC

= 4 Spectrums
[Z] Main Camera / [SHIFT]+Z] Secondary
= Polarities in columns under each spectrum
BSI” = [X]Main Camera /[Shift] + [X] Secondary
= Settings at the bottom of each column

ew

IR Black Hot

% |

IRC Rain

57
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Sensor Picture in Picture - View <0>

Sensor Camera
Force Viewport
User Editable Position / Size

:

Sensor Camera
Default Position

= 4 Spectrums
= [Z] Main Camera / [SHIFT]+Z] Secondary
Polarities in columns under each spectrum
= [X] Main Camera / [Shift] + [X] Secondary
= Settings at the bottom of each column
Copyright © 2025 >9
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ARMOR SETUP AND BASIC CONTROLS

L] L]
Viewpoints
Viewpoint Menu Jump to Selected
Viewpoint

Viewpoints

Previous Viewpoint (O B 2 O) Next Viewpo

Cycle Viewpoints

Saved Viewpoints

Tl e

32T MK 57916 62175 1,144 ft MSL 2645 | 16 Feb 2023 15:49:00
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ARMOR SETUP AND BASIC CONTROLS

MACE - Environment Settings S

! Refresh (if not auto

i Trmeaioay} T i Cortes] ! M refreshing) in visual
Date and Time 1S Tine (UTC) P ] o | 1 L ens

1
. | Time Zone: (UTC) Co-ordinated Universal Tme v ity [C] Use \weather at Dwnship
Time Zone

[ ! lanuary 24 v Pl | e e e e - - - .
gt e ] | T Ervint et | Weapons and Aircraft
Veather Region: |- GLOBALDEFAULT®  [-| |DeletzRegion «| | AddRegion -+ I _Diﬁn_dsfﬂfm_\’diazmi: drift with wind
[ Selected Weather Region |
Name: [ GLOBALDEFAULT® |  Location: | | | select Contains Atmosphere Data
—_—=== TR e 1 [Surface Conditions|
1| Visibiliy (=————+———(%) [1000002] m Temperature F 25C @Elev f
: [ Sandstorm 621sm Pressure: in Hg
FOg and Haze | [ Aps Humidity: | 000/2] gim™3  RelHumidity: 0%
: CeilngMsLif): | of2] Visbiliyy(hy | of] |y Runway Condition (=——{H+) 23Excellent(Dry)
. JFesassss S e '
|L‘_‘_‘_‘_‘_‘_‘_‘_“_'Uﬁ‘_‘:_‘_‘_‘_‘_‘_‘:::n Fixed  Dir (deg): Spd (kis) | Fixed or Variable winds
e . _ l
Cloud Layers || Upper Lover 08 Clear  [-] thickness [ 200075 & | r Voriatle ) MI‘;EI Ma; ' ith limits
i ot (SH—— SIS l ! = WI mi
-lc—:r;\c/:z?ae gs 2 \’: me:r Layer 0BClear  [-] ﬂ:ckm |02%IMRE|M|S; i i
| atcp—— & [ o] fms |
L -
—— ;
Rain and Snow | W e [ e[ o [0 | Editable table of winds at
L — ! different altitudes

1
D! s [camiGn  [-] 4

| Storm System |

Sea States

0]l Enable (Overrides \weather Region Cloud Layers and Preciitation)

SystemType: [ [-] | SelestLocation | [t 00ton: 00 | [CJDisplay OnMap
Orientation: | D0[Z] deg  Alfitude Offset ﬂ Growth/Decay Rate Span: nm
[Conirails |
BSI/ Lower Alt (f Upper Alt (f)
Use-1 nirail i

Copyright BSI © 2025
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Student Exercise —

VO N O U WwN S

NERESRES

=]
=<

(00:13) Open the ARMOR plugin from the View tab

(00:18) Set the correct ARMOR application path in the MACE-ARMOR Plugin

(00:33) Set a valid terrain data path in the MACE-ARMOR plugin and verify on the MACE map
(00:52) Launch ARMOR from the MACE-ARMOR Plugin

(01:09) Open Tutorial_3.mis in MACE — observe ARMOR connecting to the mission

(01:22) Start the mission in MACE

(01:25) Select an aircraft entity in MACE then select ARMOR and attach to an entity [Spacebar]
(01:55) Use the number keys to cycle through attached views 1to 9

(02:27) Reselect view 1 and bring up the picture in picture camera view by pressing 0
(02:33) Detach from the platform [Spacebar]

( Maneuver the camera in 6 degrees of freedom
( Open the OSI [Tab]

(
(
(
(
(

) Use the OSI to select: Abbreviated labels, outlines, medium trails, and waypoints

02:36)
02:49)
02:54
03:25) Open the viewpoints function on the OSI
03:29

03:40
03:50) Change the view spectrums until you get back to normal EO

Maneuver the camera to a different position; name and save the viewpoint

)
)
) Maneuver the camera to a different position — restore the viewpoint
)

Copyright © 2025
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https://www.youtube.com/watch?v=6NCDOvZNF5o
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https://youtu.be/6NCDOvZNF5o?t=33
https://youtu.be/6NCDOvZNF5o?t=51
https://youtu.be/6NCDOvZNF5o?t=69
https://youtu.be/6NCDOvZNF5o?t=81
https://youtu.be/6NCDOvZNF5o?t=85
https://youtu.be/6NCDOvZNF5o?t=115
https://youtu.be/6NCDOvZNF5o?t=147
https://youtu.be/6NCDOvZNF5o?t=153
https://youtu.be/6NCDOvZNF5o?t=156
https://youtu.be/6NCDOvZNF5o?t=169
https://youtu.be/6NCDOvZNF5o?t=174
https://youtu.be/6NCDOvZNF5o?t=205
https://youtu.be/6NCDOvZNF5o?t=209
https://youtu.be/6NCDOvZNF5o?t=220
https://youtu.be/6NCDOvZNF5o?t=230

BUILDING ARMOR TERRAIN

Learning objective:

. Understand how build an ARMOR terrain using the MACE plugin from GIS data

Enabling objectives

. Understand how to correctly set the data paths in the MACE-ARMOR Terrain building plugin
. Understand the functions of the different terrain data sources

. Know how to build a terrain in the correct directory

. Understand the ARMOR terrain caching process

Copyright BSI © 2025
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GeoTiff Texture Open Street Map Classification Road Vector Data Building Footprint Data

; e
tion Data (CDB, DTED, SRTM)

Fas
a(C

/ 64
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MACE 20235
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BUILDING ARMOR TERRAIN fg{g

Iiew

15t Time Setup and Advanced Terrain Build - DATA PATHS

(1) Open Terrain Builder Plugin — Advanced Terrain Generation
(2) Set correct data paths (from GIS Drive Provided with MACE)

= (3) Terrain Root Folder
= Top-Level: Where will the terrains be stored e
= (4) Worldwide Database must be running and connected to MACE
= System Settings 2 Communications
= Check Server running - MACE GIS Drive BSI Map Server Application (on the Terrain Drive Provided with MACE) G
= Tiles seen on MACE map when connecting from File>Connect> BSI Worldwide Map Tiles or layer manager
= (5) Worldwide Imagery path ﬂ
= System Settings > Communications
= (6) Hi Res Imagery Data a
= Optional: System Settings > Data Paths ~—
= (7) Elevation Data
= System Settings - Data Paths
| |

(8) Terrain Generation Data

Land Use / Water / Land Polygons

[Set Root Folder] set directory (on the Terrain Drive Provided with MACE)
Or specify individual folders if required

BSI
Copyright BSI © 2025

View

6 ( Set Path [C\_BSI_DATA

11 MACE EVALUATION LICENSE - NOT FOR PRODUCTIO

Scripting Avionics Displays Combat Displays Analysis
® Q - M_an Tedt S(ze Colors Q b
Plltform Icon 5!2 o >
N NS \ v|

Entity View
A\ Quick Terrain Generation
—

S——@M-0-

0-0-

Entity Controls View

Preferred Projection:

Spherical Mercator ~
EPSG: 3857

¥ svap caDRG/OSM

Map Scales

Map Bnqhmss

A ARMORTeaenerator

Terrains Rout Folder (where all new terrains are saved in

’7 Set Folder IC'\_ES\_DATA\ARMOH Temain

) ‘
\worldwide Database (required for all vector data) ‘

’V Set Address Connected to the "gis’ database at 127.0.0.1:5432

‘\worldwide Imagery (used for low resolution imagery tiles)
:_10m_Imageny\s2cloudi

-2020_3857_v1.00.gpl

[~ High Resolution Imagery (used for higher imagery tiles)

Set Sources 2 high resolution image files available

[~ Show Coverage on the MACE map

—Elevation Data - used for height map / terrain model
Set Sources ARMOR elevation ignored during terrain creation.
CDB: Elevation Tiles: 13007, \Water Tiles: 0
DTED: DTEDQ: 25594 tiles,

WRSG: No paths configured.
SRTM: Mo elevation found.

Auiliary Data: Set Root Folder to automatically set all paths below

30 Meter Land Use Data
’V Set Folder |C:\,ESLDATA\Tmln,Genemnon,HIes\Zﬂn,Land,Use ‘

10 Meter Land Use Data ‘

’7 Set Folder IC\ BSI_DATA\Temain_Generation_Files'10m_Land_Use

Climate Zones Data

’7 Set Path IC\ BS|_DATA\Temain_Generation_Files\Climate_Zones\WorldClimate Zones

Land Palygens

’7 Set Path IC\ BSI_DATA\Temain_Generation_Files'Land_Polygons®land_polygons shp

\water Polygons

’7 Set Path IC\ BSI_DATA\Temain_Generation_Files\Water_Polygons‘water_polygons s

Status: idle
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BUILDING ARMOR TERRAIN N
A\ Advanced Terrain Generation
Simple Terrain Generation |

= (1) Once terrain paths set — ‘Quick Terrain Generation’ " A\ Quick New ARMOR Terrain x
is available Instructions

. . Move the mouse pointer over the map. press and hold the left mouse button over one of the comers
= (2) Set te rraln name (W|” become a fOIder) of the desired terrain region, drag the mouse pointer to the opposite corner and release the mouse
button. Finally type in the terrain name in the text box below.

= (3) The terrain folder should be set from initial set up

Terrain Name

= Alternate can be set if required here e | Kefalonial

= (4) Left click-and-drag on map Terrain Folder
. (5) Confirm terrain details o e [C_BSI_DATA\ARMOR Tenain\Kefalonia El
=  (6) [Generate] the terrain / [ Selected Terrain Summary
. . NW Coordinates: 38.5080° N, 020.2599" E NE Coordinates: 32.5080° N, 020.8868° E :
= (7) Terrain builds SW Coordinates: 38.0358° N, 020.2639° E SE Coordinates: 38.0358° N, 020.8868° E i
n (8) First Time ARMOR Load - Caching Latitudinal Range: 32.7 mi Longitudinal Range: 34.2 mi i
7 Total area: 1803.7 mi2 Tile count: 72 !

A\ ARMOR Terrain Generator X

Generation ] Data Paths l Custom Vector Data | Building Regions |

, Generation Queue

| ¥
! | Temain Name | Status i New | ;

1

1

1

1

Kefalonia Generating

[~ Show Existing Terrain Tiles 6 Elapsed time: Tminds Abort I

Status: generating 'Kefalonia', completed 35 of 81 elevation tiles !

: , i
'l | Copyright BS| © 2025
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BUILDING ARMOR TERRAIN

Advanced Terrain Generation

A\ -

A\ Quick TerrainGeneration

(1) Open Terrain Builder Plugin — Advanced Terrain Generation

(2) Press [New] — Name new terrain (becomes folder)

(3) [Add] Regions for the terrain

= Name each ‘Region’

= Add regions by: Polygon, Circle, Map Extent, Rectangle, Points [ fesion

= Add / Edit / Remove regions
(4) Confirm terrain details
(5) [ADD TO QUEUE] when ready

Repeat for other terrains and regions if required

(6) [Generate] the terrains in the queue
(7) Terrain builds
(8) First Time ARMOR Load - Caching

Name

A\ ARMOR Terrain Generator

X

Generation | Data Paths | Custom Vector Data | Building Regions |
Generation Queue

Temain Name e

A\ ARMOR Temain Generator *

Friendly / Display Name (optional, if empty then the terrain folder name is used)
|Kefalonia

"Enmcmm Manually (in decimal degerees)

Descripti ional)

[Kefeloni Isiand |

Foints Map Tools i @

Latitude: | Longitude Current Extent Regions o _Z__
| Mame [Hreetmit) [ Add II

33.1405° N 0209185° E LT O | pe— s |=E====
38.0863°N 020.8816"E —I
380385°N 0208318°E
37.9992°N 020.7710°E
37.5700° N 0207017 E

N Coordinates: 38.5367° N, 020.1498° E NE Coordinates: 38 5367° N, 021.0548° E

S\l Coordinates: 37 5527 N, 0:20.1438° E SE Coordinates: 37.5527° N, 021.0548° E

Copyright BSI ©

2025

Latitude | Longitude [ Add Point
Lati Range: 68.1 mi Longitudinal Range: 43.6 mi
Add Cancel Total area: 2695.1 mi® Tile count: 79
[~ ShowTiles ¥ Zutomatically Add To Terain Psths ) Add to Queue | Cancel
A\ ARMOR Terrain Generator X

Generation | Data Paths | Custom Vector Data | Building Regions |

Generation Queue
Temain Name | Status New |
Open |
I Show Existing Terrsin Tikes :: :".‘ZerEm:be: ] :| e
Status: idle
| - 68
! i
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BUILDING ARMOR TERRAIN

Custom Vector Data

)@3/

Experimental Feature — Do not use without
support from BSI

To replace BSI Map Server data with User data
(1) Select [Custom Vector Data] tab

(2) Tabs for each TYPE of vector data in ARMOR
Budlings

Biomes

Roads

Cultural — manmade structures that are not building

(3) [ADD] vector files into each TYPE tab

Vector files (e.g. .shp .kml .kmz)

= Building footprints or Biomes — polygons
= Roads - Lines

= Cultural — Lines or points

See next slide...

Copyright BSI © 2025

A\ ARMOR Terrain Generator \0;

X

Regions (areas where custom data is used instead of default data)

Status: idle, last generation completed in 3 min 18 s

69
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BUILDING ARMOR TERRAIN

Custom Vector Data - Tag Matching

Match the (4) BSI Map Server Tags on the left with the (5) User Data Fields

(extracted from the file) on the right

(6) Can SAVE the mapping for use with other layers of the same kind (OPEN the

mapping on the next layer)

(7) Can generate geographic REGION automatically based on the location — Tick

‘Automatically add region based on extent’

That region will be automatically added as the place where the types of vector are to be replaced

REGIONs are the areas where the data is to be swapped

= |t may be smaller than the data set

= (8) [ADD} regions in the region area

= (9) Use ‘Map Tools’ to make a shape for a region

= (10) Can tick to override of any or all of the TYPES of data
= (1) [UPDATE] to add region to terrain generation

Custom Data Source

Path

|C:\M|M\Danhndswmw

Friendly / Display Name (optional, if not set the file derived name is used)

|Some new buidings
Tag Map (assign matching fields from the custom data source to terrain tags, leave blank for no match) .
Tag Type Data Field Open e
Save 5
admin_level Number hd J
e e HEIGHT -
— aeroway String =T |
>
bamer String ﬂ
bicycle | Sting |
bridge Sting =l
boundary | String =l
buiding Sting =
covered | String Rl
e I™ Automatically add region based on the extent ok | came |
,._'_44‘
Edit Custom Data Region | el e L S S —
_______________________ Name Overides e adn '
Name Overrides 4 Y e
from ) ¥ Buildings [~ Roads [ Biomes I~ Culturals _Pemore |
e \Snnaniaaci: ;*aanan===s
EE——T— |
[
1
174072 N 1047364 E e __Rectingie | I
1 N 1
P S (e |
. ! Polygon "
17.3695° N 104.7040° E ! 1
! Edit | "
173617 N 1046887 E ] [i
Enter Coordinates Manually (in decimal degerees)
’7mea [ Longitude | Add Point |
Fm———= =
U Cancel
70
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BUILDING ARMOR TERRAIN

Overriding Local Building Regions

= For overriding local region with building
style type from another region
= (1) Select [Building Regions] tab

= (2)[ADD] a region
= (3) Draw shape
= (4) Select different type of building type

= (5) [ADD] to have this region override the local with
the selected type of building

Copyright BSI © 2025

A\ ARMOR Terrain Generator 0

1
_________ 1
Building Regions (override default ARMOR regions)
Name | Type

Add Building Region
Name

|sad
Points

175087 N 1045122'E {Ocean
175087 N 1046548° E {paa oates

17.4120° N 104.6548°E

Status: idle, last generation completed in 3min 18 s
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BUILDING ARMOR TERRAIN

Building Editor Plugin £

= For making reversible changes

BSI Map Server building
footprints (for terrain building)

= Removing

= Adding

= Changing shape

= Changing height

= Change roof type

Building Editor

Copyright BSI © 2025
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BUILDING ARMOR TERRAIN
Building Editor Plugin £

=  Openthe layers in the database
=  See which buildings are missing and the source of existing buildings (shown within building footprint)

Edit Impart
Map content ~ Map mode » Edit tools - |

Copyright BSI © 2025
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Bdit  Import

Map content + Map mode - | Edittools »| Save changes
Create building/part
Create building hole

Building Editor Plugin

Edit building
Delete building
EDIT TOOLS Restore building
" Deleting Add exclusion zone

Remove exclusion zone

= Delete Building - Single Buildings removed from generation

= Add Exclusion Zone — removes buildings from this area when generating
= Restore Deleted Building

= Remove Exclusion Zone

= Adding Buildings
= Create Building/Part
= Add hole

= Edit Building
= Can edit existing or new

Users > Public > Public Documents > > CustomBuildings

Copyright © 2025
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BUILDING ARMOR TERRAIN
Building Editor Plugin £

Import existing vector data

Match the BSI Map Server Tags with the
User Data Fields (extracted from the file)

Exclusion zone marks area in the BSI Map
server database

Instead it uses the imported custom data

Copyright BSI © 2025

Building Editor o
Edit Import
Source file D
|
¥ Add exclusion zone
r— Property mapping

Type [[lunspectied] =l

Height (m)  [Lnspecfied] =l

Start height (m) unspecicd) =l

Wiall material  [[unspectied] =l

Wall color  [[unspecied] |

Roof material [[unspeciied] =l

Roof color  [iunspectied] =l

Roof shape  [[Lnspectied] |

=
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PRODUCTION USE

O-%%+-00-

Mission Controls Ent:

$-0-0-©-0-0

Scripting Avis plays

v e .| MpTetSze .
~ st Colom
Platform Icon Size -

@ Tt ¥

@V

High Level Process Description “ -

; V@@ @0 =~ Q @b
8 o H00 00 @I @ My
. . . N/ ARMOR Ten nerator =
(1) Open Terrain Builder Plugin 2 orer |0 P | i |
(2) Pan/Zoom MACE Map to build area o amain Exems
. o, ' g Nw Coordinates:  55.086, -2.808 NE Coordinates: 55.086, -2.690
(3) Set correct data paths (from GIS Drive) fafoe " swCoordinates: 55060, -2.808 SE Coordinates: 55060, -2.690
= ; & = Latitudinal Range: 2.88 km Longitudinal Range: 7.55 km

= OSM must be running and connected to MACE (System Settings > Communications) . o
= Extents are set based on the MACE map's visible extents
= Check OSM is running from the MACE GIS Drive OSM Application
= Tiles seen on MACE map when connecting from File>Connect> BSI Worldwide Map Tiles :I

= Imagery path (System Settings @ Communications) | e TR TS
MACE Data OSM Data
= Hi Res Imagery Data (Optional) v IEni\agetry and ¥ Buildings ¥ Culturals r I~ Overwrite Existing Tiles
ievauon ~ .
= Elevation Data (System Settings - Data Paths) = i z"’":s g I Show Existing Tiles X
v 03ds
= Terrain Generation Data (Land Use / Water / Land Polygons) — set GIS drive directory
(4) Select Correct Terrain Root Folder Floct Terrain Folder :E”E”“‘” 5 o
Terrain Name: NewTermain =
(5) Name Terraln Terrain will save to: IE:\Terram\NewTerrain =
(6) Select What is to be generated (usua”y A” for a new terrain) New cenfig path: IE.\Tenam\NewTelrain\NewTena\n7N55.1W2_87N55.2W2.6.me

Generate Terrain

(7) Generate Terrain
* Wait while terrain generates . N\
. - . LIRMOR
(8) FIrSt Load - Terraln Tll-es CaChe In ARMOR AUGMENTED REALITY MISSION OIBSERVATION AND REHEARSAL

* Must have an entity placed in MACE to start this process

BSI

Preparing World Data

Copyright © 2025 s
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BUILOING ARMOR TERRAIN
Worldwide Mapping

a Double Click the BSIOSM icon in the
OSM folder on the GIS Drive

a | Start the OSM Applications

MACE>Visual>System Settings>Communication
Put the IPv4 Address in the BSI Worldwide Map Database Field
With port number 8080 — e.g. “192.168.1.106:8080" (don’t forget the “:")

Options Audio  Import / Logging  Mission Defaulls  WACE Corfigs  Data Patr)
General

Detected IP Addresses. 127,001

Refresh 192.168.1.176
JREAP-C
Relay DIS to JREAP-C Sender ID: 100+ Include NPG
Relay JREAP-C 1o DIS via: Entites Link-16 SADL JREAP-
TCP Server
Ensble Port | 8888:2
TCP Client
Enable Port | 88882 Server IP. 127.0.0.1 rd
upP

Send Receive Port: | 888812{ SendIP: |127.255.265.255 ¢

Verify the applications are running

Note: the IPv4 Address
[35] BSighsit - OSM Server Contral Panel = %
@BSIOSM - OSM Server Cofptrol Panel - X
o \ Alaigle Cortrol o
b Apache 8080 HTTPS 8081 =
_____ L o 2 a Sop | [ Aostat W Openinbrowser 0 HITPS pogy 8061
Component Process ID addres: i
‘:;;um ses Status | Process ID Start time File path :lmm 1.
192168.1.176 :23700 13/11/2023 13:47.13 | D:\OSM \[127001 1
1 T t {192.168.1.176 1
116268 13/11/2023 13:47:10 | D:\OSM\ap: I‘?‘““"‘
a2 13/11/2023 1347:11 | DAOSM
= Ext
- o X
T DISRet Dafalinks TENA CIGI  Window Corigs  Visual  Joystick Extemal Sm  Plugins
GPS
Device Port  Baud Rate
1200 |
2400 | Scripting  Avionics Displays CombatDisplays  Analyss  View Style ~ [ ~
Connectpon Status:  Disconnected
127.00.1 # | 1P Address for TCPIP GPS (g2 28 222 823)
Show GPS Feed (Must be connected to 3 platiorm )
TACP CASS =1 __
= = |»| BSIWorldwideMap Ties
[ TACP CASS GPS Port &) =
Enable TACP CASS NMEA Feed E] B8SIWorldwideRoad Vectors
_udodetect P | s comcd s ke = .
—] O Eshl =% L] 8SiWorldwideBuilding Footprrts _ IS f ) Wedow. & View

Open Datalink Seftings.

4.

! [ Enable sSL

Cursor on Tharget

BSI Worldwide Map Database

1

1 1
_’|5«velPotHarre hetp:// [127.0.0.1:8080 1
1

/| Enable Residential-level Roads

851 Worldwide Imagery

Set Path |c \Worldwide_10m_imagery\s2cioudiess-2020_3857_v1 0.0 gokg

Copyright BSI © 2025

[#] sstworldwide

[ ¥

More Connectio : Teams Map Platforms Weapons Datalinks Emitters

8

MACE>File>Connect
Connect to BSI Worldwide Map Tiles

Connect to BSI Worldwide Road Vectors
Connect to BSI Worldwide Building Footprints

Map
-4 BSI Map Data
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@ MACE System Settings - o X

Options Audo  Import/ Logging  Mission Defuks MACE Configs Dsta Paths  Communiaton DISNet TENA CIGI  Window Configs Visusl Joystik ExiemaiSm Phagins

Device Port  Baud Rate

Worldwide Imagery Data

L [l
Find and copy the path to the .gpkg file in the MACE>Visual>System Settings>Communication

ARMOR Terrain Generator H Worldwide_10m_imagery folder on the GIS drive Paste the path (without any “ ”) into the BSI Worldwide Imagery field

General Data Faths |Regions | Tile Downloader | Or use [Set Path] to navigate to the file on the GIS Drive

BS| worldwide Map Datzbase (required for all OSM data)

Set Address hitp://127.0.0.1:8080 (with residential roads)
! Set Path E:Worldwide_10m_Imagery\s2cloudless-2020_3857_v1.0.0.gpkg

Worldwide_10m_Imagery

High Resclution Imagery Data (used for higher resolution imagery tiles)

Set Imagery Data | <Show Number of Image Files Available>

I~ Show Coverage on MACE Map

Elevation Data (used for height map generstion)

Set Elevation Data | <ARMOR Elevation is currently set as highest priority

Land use data path (required for embedding land use info in elevation tiles)

Set path [0\ Terrain_Generation_Files'Land_Use

‘Water polygons data path (required for coastlines generation) as path

Set path |D \Temain_Generation_Files\Water_Polygons'water_polygons shp Prope

Land polygons data path (optional, for redundant tiles elimination)

Set path |D \Temain_Generation_FilesiLand_Polygonsand_polygons.shp

@Connect -

BSIWorldwide Map Tiles

BSI Worldwide Road Vectors
MACE>File>Connect

Connect to BSI Worldwide Imagery bbbt

ey a2y
< |

BSI

Confirm MACE is

Copyright © 2025 displaying Imagery
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BUILDING ARMOR TERRAIN
Static Data - Hi-Res Imagery [Optional) & Elevation Data

ARMOR Terrain Generator H

General Data Paths |Reg|ons I

~ BSI woridwide map database (required for all OSM data)

Set Address hitp://127.0.0.1:8080 (with residential roads)

7 BSI worldwide imagery (used for low resolution imagery tiles) |mACE DadType Directory Search Order
Dir hems
Set Path | Ci\Worldwide_10m_Imagery\s2cloudless-2020_3857_v1.0.0.gpkg ‘ CADRGyap Datz Hm g | Found
_______________________________________ » 1 E\CADRG\UK OS Sample
"~ High resolution imagery data (used for higher imagery tiles) :—|—>| Hi-Res Imagery Data
1 I e———
: Set Imagery Data | 39 high resolution image files available 1 Vector Map Data
1
ol I~ Show Coverage on MACE Map J| —
:_—Era_vaﬁoFdE«sT 3BdYOr BighT D GonaTatib) o=t = = = ': Show Coverage
1| | SetElevation Data | <ARMOR Elevation is currently set as highest priority elevation> |
—_— === —————— a

Terrain Gi ion Files

Select Root Folder / Assign All Path

7~ Land use 10 meter data path (optional, for increasing land use info resolution) 7‘

Set Path | |DATemain_Generation_Files\Land_Use

7~ Land use 30 meter data path (required for embedding land use info in elevation tiles) 7‘

Set Path | |E:Temain_Generation_Fies\Land_Use

7~ Climate zones data path (optional, for creating much more detailed land use info) 7‘

Choose File IE.\TarminfGenumﬁon,ﬁles\Climah,Znnas\WoddCIimateZoneslnﬂa\ed.tif

Choose File IIE:\Tsrrain_Gensvalbn_ﬁles\Land_PoNgons“snd i_polygons.shp

7 Water polygons data path (required for coastlines i ‘

Choose File ||E:\Termir\7 ion_f r_Polyg r_polygons.shp

7~ Land polygons data path (optional, for redundant tiles elimination) ‘

BSI”

MACE>Visual>System Settings>Data Paths

= Select [Hi-Res Imagery Data] blue button on the left-hand side

= Select [Add Dir] on the right-hand side and navigate to your high-resolution imagery files
= Repeat as required

@ MACE Sstem Settings. - m] x

Optons Aufio Import/Logging Mission Defaults MACE Configs Data Paths Communication DISNet TENA CIGI  Window Configs Veual Joystick Extemal Sm| Phgins
[MACE Déha Directory Search Configuration

@ MACE System Settings =:

Options Audio Import/ Logging  Mission Defaults MACE Configs Data Paths Communication DISNet TENA CIGI  Window Configs Visual Joystick Exte

[MACE Data Directory Search Configuration

|MACE Data Type Protty  Type | Status
‘ CADRG MapData |
- 2 CcoB Elevation Tiles: 23997, Water Tiles: 22912
3 DTED DTEDO: 25594 tiles, 5
T [Twss | Nopaths conhgured.
5 SRTM No elevation found.

MACE>Visual>System Settings>Data Paths

= Select [Elevation Data] blue button on the left-hand side

= Select [Configure] on the right-hand side and navigate to your elevation files for CDB and DTED
= On the GIS Drive —the ‘Elevation Data Folder’ contains both [CDB] folder and [DTED] Folder
= CDBis the highest resolution elevation data supplied with MACE

= Check that ‘Tiles’ are showing in the status column

Copyright BSI © 2025
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Terrain Generation Files

ARMOR Terrain Generator

General Data Paths ]Reglons ‘

BSI worldwide map database (required for all OSM data)

Set Address http://127.0.0.1:8080 (with residential roads)

BSI worldwide imagery (used for low resolution imagery tiles)

Set Path C:\Worldwide_10m_Imagery's2cloudless-2020_38}

High resolution imagery data (used for higher resolution imagery tiles)

Set Imagery Data | 39 high resolution image files available

I” Show Coverage on MACE Map

Elevation data (used for height map generation)

Set Elevation Data | <ARMOR Elevation is c

ntly set as highest priofity elevation>

| |
: | Set Path I[D:\Terrain_Generation_Files\Land_Use

1
1 Land use 30 meter data path (required for embedding land use info in elevation tiles)

If the GIS drive data is in the correct hierarchy:
- Select the root folder for the Supporting Terrain Generation Files

T7 Shield (E) > Terrain_Generation_Files

Ty 1L Sort

I Climate
I Land_Po File
M Land_Use 14/03/2023 21:49 File folder
B Water_Polygo 14/ File
ield (E) > Terrain_Generation Files > Land_Poly

(8 Details

o1ma/2022 0329 SHP Fie 11310958 OR Select each directory individually

81
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Select Terrain Build Area

ARMOR Terrain Generator

General |Data Pathe | Regions |
Terrsin Extents

rg NWCoordinates: 5395311540
‘D‘

SW Coordinates

Latitudinal Range:

Terrain Generation Options

53, 42975

38169, 42975

3038 60 km

MACE Data OSM Dt
7 Imageryand | | ¥ Buildifgs 7 Culurals I~ Overwrite Bisting Tiles
¥ Bevation = IS R il
 Bomgs [ Coastines P ShowExising Ties /& |
Mmoo S
¥ Rosds
Root Terrain Folder: [0/ ARMOR|Teran S
Terrain Name NewTeran|
Terrain will save to: [D7\ARMOR|Teran\NewTeran )

Mission ar

oo farge

Name
I Cache
B TerrainElevation
B Terrainimagery
B TerrainOSMCultural
E' bsi-hm10-catalog.xml

. Version.txt

m Woensdrecht N52.1E2.8 N51.2E5.4.xml

Copyright

Newconfigpath  |D\ARMOR|Temain \New Temain \New Terain_NG0 OW 116_N38 3643 0xml

© 2025

See Existing Tiles
Pick terrain area (3-ways)

Zoom MACE Map

Draw a rectangle

Open a pervious area
Type corner coordinates

Check Root Level Folder - ARMOR Terrain
Name new terrain
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o

High Level Process Description

(4) Select Correct Terrain Root Folder
(5) Name Terrain

(6)

(7) Generate Terrain

* Wait while terrain generates

(8) First Load — Terrain Tiles Cache in ARMOR

* Must have an entity placed in MACE to start this process

BSI

6) Select what is to be generated (usually All for a new terrain)

&

- ,\/
ARMOR;

ARMOR Terrain Generator =
General |Data Paths ] Regions }

Terrain Extents
Nw/ Coordinates:  55.086, -2.808 NE Coordinates: 55.086, -2.690
SW Coordinates:  55.060, -2.808 SE Coordinates: 55.060. -2.690
Latitudinal Range: 2.88 km
= Extents are set based on the MACE map's visible extents

«

Terrain Generation Options

ral
I.pl

= Longitudinal Range: 7.55 km

MACE Data OSM Data
v Ia\:ﬂg;ré:nd [V Buildings [V Culturals { [~ Overwrite Existing Tiles

[V Biomes [V Coastlines [ Show Existing Tiles %

¥ Roads
Root Terrain Folder: IE.\Tenam =
Terrain Name: |NBwTermin LI
Terrain will save to: |E:\Temain\NewTerrain =
New config path: IE.\TErlam\NewTelrain\NewTenaH'LN55.1W2 8_N55.2W2.6.xml

Generate Terrain

AUGMENTED REALITY MISSION OBSERVATION AND REHEARSAL

Preparing World Data

© 2025
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BUILDING ARMOR TERRAIN

Student Exercise Link to Online Solution Video

® N O oA w NS

00:16) Open the MACE-ARMOR Plugin terrain paths to show existing terrain coverage
00:49) Find a small (<50by50km) area of the world and frame it by zooming and panning the MACE map

o

1:00) Open the ARMOR terrain building plugin and select the required GIS data paths as sources for the terrain

(@}

1:11) Ensure ARMOR is NOT the primary terrain elevation data source in MACE System Settings

(@}

1:28) Create a terrain configuration name and select a path folder for the terrain

1:49) Ensure the correct options are ticked in MACE and OSM Data

1:53) Build a terrain

(@}

P
(@} ‘

(@]

2:04) Test the terrain in ARMOR with a simple MACE mission using a FW aircraft to fly around it

Copyright BSI © 2025
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https://www.youtube.com/watch?v=9RMpeqrXdug
https://youtu.be/9RMpeqrXdug?t=16
https://youtu.be/9RMpeqrXdug?t=49
https://youtu.be/9RMpeqrXdug?t=60
https://youtu.be/9RMpeqrXdug?t=71
https://youtu.be/9RMpeqrXdug?t=88
https://youtu.be/9RMpeqrXdug?t=109
https://youtu.be/9RMpeqrXdug?t=113
https://youtu.be/9RMpeqrXdug?t=124

MACE SIMPLE ENTITY CONTROL

Learning objective:

Learn how to control platforms in MACE using Entity Control Window and Ribbons

Enabling objectives

Recap intent and delta states

Know how to use the entity manoeuvre window to conduct delta state movement and return to intent
Know how to copy location from the mission area to the entity manoeuvre window

Know how to initiate actions on coordinate in the entity manoeuvre window (orbit, camera centre, zoom, attack)
Know how to perform actions by copying coordinates into platform properties

Know how to use the Ribbon Controls to control platforms

Recap how to return a platform to intent

Know how to rally ground platforms and helicopters

Know how to put an aircraft in a delta state orbit and adjust its parameters

Know how to add weapons to a platform

Know how to get a platform to perform an instant attack on a selected entity

Know how to use the detonation tool and platform properties to destroy entities

Know how to resurrect entities

Understand what is displayed on the MACE platform icons

Copyright BSI © 2025
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MACE SIMPLE ENTITY CONTROL

Intent and delta

= Intent (Waypoint Following) — Black Vector Line

= Platform follows waypoints

= Return to intent
= Button on ENTITY CONTROLS Tab @
= RMB on platform vector line
= Button on ENTITY CONTROL FORM

= Delta (Not Black)

= Platform does not follow waypoints

= Tell by vector color OR intent state drop down

DIIVEX X

Copyright BSI © 2025

o

o —
A

GE—
ol—
of—
of—
o |
Al

o

i

Waypoint following (Intent)
Delta (not following waypoints)
Rallying

Moving to target

Running away

Taking cover

Random destination

Joystick controlled

In formation 36
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MACE SIMPLE ENTITY CONTROL

SHORTCUTS

ALT +H
ALT +S
ALT +L
ALT+C
ALT + F
ALT +B
CTRL+T

Opens entity control window cursor in heading

Opens entity control window cursor in speed

Opens entity control window cursor in altitude

Dispense Chaff on selected platform
Dispense Flares on selected platform

Dispenses Chaff AND Flares on selected platform

Entity Control Tapes

SPEED HEADING
CHANGE CHANGE
Type new Type new

speed Heading

ALT
CHANGE
Type new

Altitude

Entiky Control n
¢ Fest € F WP CYCLE

Incremental
Changes +._.¢..; A - +.c.ue_\,¢,—”—
By Dropdown e
amount RN A @ - v [EEEe ]
S i— 1
Orbit Attack Centre Camera
Location Location Map Slew to
Location
L4
N

@ 4——| RETURN TO INTENT

= o ENTITY CONTROL TAPES (Controls the Own-ship) CTRL + T

| COORD ACTION

CTRL+V
Paste
< Location

e Sl — — = = = —gm— = = = =

RMB — Copy
Location >

SPEED CHANGE
ALT+LMB ON A
& DRAG

YELLOW = INSTANT

RED = TARGET VALUE

ALT CHANGE
ALT+LMB ON A
& DRAG

HEADING CHANGE
LMB on VECTOR
Or
ALT+LMB ON A & DRAG
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MACE SIMPLE ENTITY CONTROL o

1——| RETURN TO INTENT

Orbit/Racetrack 5 <+— White ‘Delta State’ Line
Width
(CTRL+LMB)

i x é Blue Intent i i i
i Line (Rally) |! ! i
1 [ ] I 1 I
E i ! Orbit/Racetrack E
: i | Centre Point !
: ! i Position |
! | : (CTRL+LMB) Racetrack i
E Rally Point | : Second Point !
! (CRTL+RMB) Position :
l ! : Change Shape — (CTRL+LMB) |
| : : 8 / pentagon i
(CTRL+LMB) :
FrSHORT CU TS - - - - - - - oo oo oo o ooooooooooooo-
CRTL + RMB FW Aircraft Delta Orbit OR Ground Unit / Helicopter Rally Point |
. CRTL + RMB on entity Move to Target (Opposite team) ,
i CTRL + LMB Move Aircraft Orbit Points
CTRL +L Selected platform loiter at current position @ LMB = Left Mouse Button
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' RMB = Right Mouse Button =~~~

Copyright BSI © 2025
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MACE SIMPLE ENTITY CONTROL

Adding Weapons + Instant Attack

BSI”

(1) Access Weapons and Equipment Form

Via the Context Menu
= RMB on Platform > Weapons and Equipment

Via Platform Properties
=  Bottom of form — [Weapons >>]

(2) Use the filters to find weapons
(3) Use to add / Remove weapons
[-->] Add 1 x Weapon

[<-] Remove 1 x Weapon

[<<--] Remove ALL weapons

(4) Change Quantity of Weapons
(5) Enable/Disable Auto

Allows constructive (semi automatic) use weapons/ equipment
[SCL]- save weapons load outs and
restore them e e

Save SCL

52l Platform Properties: US_UAV_3 X
Staws *
g - 3 US_UAV_3 -
= WemremEerd ErmmaT J JS_UAV 3:1xUS_UAV  Health: 100%
0"' Lk e DIS Type: 1, 2, 225, 50, 0,0, 0
@ EWDevices DIS ID: Site: 1, App: 105, Entity: 1080
mmmm-ﬂz@ 91.38861"
1 Actions 3
\nd icated Airspeed: 90 kis
Commands b | Alt: 15900 f MSLJ 14543 # AGL
|- Heading 270.1 (true) / 267.1 (mag)
5 Selected 3
dext Waypaint: 1
Weapons & Equipment (HG-02) Time to Waypeint: 00:01:07
"waypaint Arrival Time: 14:31:55
Eavipment ListFier Patform Hard Ponts
7 = Target 39,9103, 9 2254
| e EmEle mﬁo(wa)f(mo(mag)
b RADARs Range: 9.9 (nm) / 18287 2 (m)
F—
12 Wissiles Rockets Irders: MACE Generic Platiorm Engagement
o ‘State: Executing
Target Tracks: None
2 Acilery ! Mertas  Tark
2 o TOL I 1FF mO0D0D0000D0O0O0D
2 Lsser { Handbeld Devices L =
|4 Speam Entibes
[ Expendsbles
T T Y 1 ¥ — Y e
L2 Other - Properties #
B=| A
TextFilte x — I';;' §| 4| |[Quick Search
| T e - ¥ -
TrYINE\ - il = ustom
Name i [2) | o Locaton o Jlrﬁﬂm‘a | [ ing Zone Callsian
i 3 || AGM-S5E2/L MAVERICK  (Entay 13.. AT IERE S Leg Altitude
100w AN Naval 4] ol ]
&2 =2 | A um Rare. n 1 | Bt | Shout |
100 Frarch Naval Gun 7 || 164 Rato 1V @ V0 ) (e [ Sea|  LegAlitude AGLor MSL
WET::M ) L e | Cnalf (RR-130) Right ing Dispe.. so: ) ! | Es | Shect
! e LnwingDopn g} @ | V[0 | [ Es | Sea| _LegSpeed 20
:K:M & | L oarmE Renviemete 0! U | : | | Shoa||  Location (LabLon) 3952.31385. 9 167115 [
i HEPD S = o R 10 totvigiotin. | o) @ )|} 01 | (et LOCSHGR(NGRS) 3:5 NK 02239 13540
EPLRS Radf 1 @y | (B[St Loop Route [] Loop Route:
05w Side fire:
:m:zpm = P 4200 Fight Wingsip Cha su: 7| : | | Edt |{Shoct|  Mesimum Afisch/Rally Speed 0
1050 IR 0 Flave (M-206} Rightving Disge- €0y U1 | | | | B [[Swet|= Movement Frozen [T Movement Frozen
T = Fare (4-206} LehvingDegen | g0y @ ||| [ 1 | Em | Shent | orrviaypomt 1
105 WP R (200 LotwiogtDise- | 60y @ 1) O | CEmliSwoat] —p 6y [C10n Ground
10w Martar J GAL-3 20w sy @ 1, 2 | | B |[Shoet
1 1
12 e 7 {Entiy 1375) @i 1 [ Est | Shoct Parking Spot Callsign
Push Dela 0
120mem MB30AT HEATMP-T @ GEL-30 JDAM  (Ermy 1373 i 1 | | Edt || Shoct .
120mm Mortar DPICH 4 GBU-38 JDAM  (Ertty 1374) @y 1 [ B || Shoct z“‘ET‘MI . 13:00:00 01/24/2023 3
120 otar HE 7 A Sgnaeft-10 1 @ 1)) O e Soa st
120w Morar lhum Laser Dessorfator @l 1 1| et || Shoot Actions el
Morer 1 1
120men Mot R m 14225 Rockd HE nj @, 07 (==Y I [Hene B
120me Motar Smake sz 2@y £t || Shoct
120 Motar WP RADAR Wafing Feceiver 10 @ V0 1 s | S| AttschedEntiies [No Attached Entiies ]
120men Tark 4 TACAN Navpd 1 Uy 0 'jes (s
Tnen Crinese Fockat MLAS) 5] ==t e=c=1 (CopyMove... v ( Detach | (MACE Xer v
122mm M-21-0F Rocket (MLRS) 7 Right-Moufe Click on mounted quipmentiweapons to edit properties. p: - B
1280 Tk 7 (_KillEntty ) Delete ( | (vieapons »> )1
T30mem AR 7 Red e are managed by vinual devices and may not b edited orremaved locally. -
14 5o AR B, Bokd e ave programmed weapors wihindivifsal trgels oply Apply To Group [Configure Weap

Name | Hardpaint #
» 1
Visual Detection Abome (A/L/S) 1
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Weapon Release

® e300
o/ AGM-65E2/L MAVERICK @
A Air Tllum Flare

Chaff (RR-180):Left Wing Dispenser
Chaff (RR-180):Left Wingtip Dispenser

Target & Attack

@) -

Attade —S——
= Weapon Release Button &- +
= Will release any weapon in the inventory SO o ]

Flare (M-206):Left Wingtip Dispenser
IR Signature
Flare (M-206):Right Wing Dispenser Generic Ar RADAR

MACE SIMPLE ENTITY CONTROL

Simple Weapon Use

-

Chaff (RR-180):Right Wing Dispenser
Chaff (RR-180):Right Wingtip Dispenser

=

ed

BE

=p
o/ g
g

led

P

E

= Regardless of range or guidance

H

Generic Airta Air Missile

GAU-8 30mm Generic Airto Ground Missie

¥

= INnWEZY
= out of WEZ

GBU-12 PAVEWAY Generic Airto Ground Missile

GBU-38JDAM
Laser Designator

1
3
Flare (M-206):Right Wingtip Dispenser Generic Arta Air Missie 1
1
p
7

U
HHDHDHDH§§,

Generic Aircraft Visual Detection

Generic Aircraft Bullet 400
1
Generic ARM 1

=
15
1

E|O|ODOOOoo

BEER

E_

M229 Rocket HE
Mk-82

= Entity Attack Button @ == % o |

HG-02: 1 x A-10C

Health: 100%

DIS Type: 1. 2,225, 2, 4,3, 0

DIS ID: Site: 1. App: 12. Entity: 1135
CIGI Type: 8245

CIGI ID: 1296

Location: 47 22°28", -121 3424"
Speed: 262.5 ks

BPa PBPAP

= Allocate and Move To Target Only

= CRTL + RMB on entity
= Allocates Target and Moves to Target only Indicsted Airspeed: 2625 kis
Alt: BQBSHMSLﬁHE}:ﬂAGL
* Go ‘Weapons Tight’ to engage wons Tight Feading 508 (el 3438 (mes)

Next Waypoint X (notin intent)

Target EF Convoy Lead (BMP-3)
Bearing (deg): 356.7 (true) / 341.8 (mag)
Range: 2.5 (nm) / 4588.1 (m)

Time to Target: 00:00:33

= Will attack target with the next suitable AUTO ENABLED weapon  feigeiesa .
1 GBI-12 PAVEWAY: Waiting salvointerval: 25 5
= Select Entity = Allocate Target @9 Move To Target Weapons Tight @]

| M229 Rocket HE: Waiting salvointerval: 0 s
BSI OR

' AGM-65E2/L MAVERICK: \Waiting salvointerval: 20 s
= Select Entity 2> Attack @ — Sclect Target

GBU 38 JDAM: Waiting salvointerval: 20 s
| Mk-82: Waitina salveinterval: 5 s

L’ Auto Enabled Weapons -

90
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MACE SIMPLE ENTITY CONTROL

Simple Weapon Use

Automatic Weapon Logic (Move to Target + Weapons Tight):
= Considers the SELECTED WEAPON

u If outside parameters for selected weapon will attain parameters
Weapon Location ‘Qty Elnnaobf;d ‘fweéea(::: ‘Ed'rt
" Willengage with: Do =
Generic Airto Air Missile 1 [} |E|
= Shortest range T = B
Genenc Arto Ground Missle 1 4 [ [Eat
. AUTO ENABLED weapon L e T e —
- Genere et Vs Deecion Ty D__ (Ea]
= Currently capable of hitting target ey el N o W ]
= If none in range will end up being the longest-range weapon
BSI”

91
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MACE SIMPLE ENTITY CONTROL

Detonation Tool and Resurrection

Mission Controls: Detonation Tool

. Single Multiple
= Detonation Tool Detonation —'o °<7 Detonation
= Pick from list any ordnance j| 100mm AAANaval - |
S[gfells detonation Detl:una}il:unTDDI
\Nilslii[ells detonation (live mouse) List of
. Ordnance
=  Resurrection
; . .
Individually from Platform Properties Platform Properties
= Raise ALL the Dead: CTRL+R Fornaton }Nm E}
Attached Entities |No Attached Entities [-]
(CopyMove... =) [ Detach ) (MACE Xfer -
Kill ! T hiemy ) Delete | [ Weapons »> |
Formation [None - ]
Attached Entities \NuAnacnadEmuim |Z||
Resurrect Erenn = ) Cvmpne )
I—--SHORTCUTS-———-———————-———————-———————-———————-———————-———————-—————-I Apply To Group Status >>
 CTRL +R Resurrect all dead entities i
BSI”
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MACE ENTITY ICONS 2024

Entity Outline:

l:l Entity set to ‘Weapons Free’

l:l Entity set to ‘Weapons Tight’
Entity set to suppression

Top Left Dot:

Detected by early warning radar
(] Detected by acquisition radar
(] Platform is being engaged

Green Symbols:
A Entity in Delta mode
A Entity has attached entities

F Entity movement frozen

G| Entity being navigation-jammed
i Entity invulnerable

J| Entity being sensor-jammed

L Entity is landing

G Airborne entity is on the ground
9 Entity is assigned to a 9-Line
5 Entity is assigned to a 5 -Line
o Entity has not ‘pushed yet’

X External entity from DIS or HLA
C| Entity has concealment

Long Lines:

Sensor line and swathe

Attached to entity (formation)

Target line

Track Line

Short Lines:

— Jamming Acquisition
Jamming Search

— Jamming Tracker

_______________________________________

1 .
i Lower Ellipse:

i & Primary selected entity

| Other selected entities in a group
1

Copyright BSI © 2025

Vector Line:

— Intent (following waypoints)
Delta mode

— Moving to target

— Running Away

— Taking Cover

— Rallying to point

— Random walk
Joystick Controlled

Health Bar:

Full Health
Damaged

— Severely damaged

_______________________________________
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MACE ENTITY ICONS 2025

. Top Left Dot:

E Detected by early warning radar

. Detected by acquisition radar

) Platform is being engaged

L e e e = =

Entity Outline:

l:l Entity set to ‘Weapons Free’

l:l Entity set to ‘Weapons Tight’
Entity set to suppression

Green Symbols:
A Entity in Delta mode
A Entity has attached entities

F Entity movement frozen

G| Entity being navigation-jammed
i Entity invulnerable

J| Entity being sensor-jammed

L Entity is landing

G Airborne entity is on the ground
9 Entity is assigned to a 9-Line
5 Entity is assigned to a 5 -Line
o Entity has not ‘pushed yet’

X External entity from DIS or HLA
C| Entity has concealment

Long Lines: |
Sensor line and swathe i
Attached to entity (formation) !
Target line |
Track Line i
1
1
1
1
1

Short Lines:

— Jamming Acquisition
Jamming Search

— Jamming Tracker

1 .
i Lower Ellipse:

i & Primary selected entity

| Other selected entities in a group
1

Copyright BSI © 2025

Vector Line: |
— Intent (following waypoints) i

Delta mode !
— Moving to target |
— Running Away |
— Taking Cover E
— Rallying to point '
— Random walk |

Joystick Controlled i

_______________________________________

Health Bar: i

Full Health |
Damaged |
— Severely damaged 343
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MACE SIMPLE ENTITY CONTROL

Student Exercise - Link to Online Solution Video

(00:13) Add 3 Aircraft, 3 vehicles, and 3 humans to a NEW mission and start the mission

(00:58) Select 1 air unit from the bottom status bar list

(01:12) Open the entity control window (ALT+S ALT+H) and change aircraft heading, speed and altitude
(01:50) Return the aircraft to intent

(

01:54) Remove the aircraft weapons then add an air to ground missile, a laser target designator, and a generic guided bomb to the aircraft —
make them Auto Enabled

6 (02:36) Copy and paste a map location into the entity control window coordinate box

7 (02:49) Centre aircraft sensor on coordinate, make aircraft orbit coordinate, attack coordinate — return to intent

8. (03:50) Toggle Entity control ribbons on

9 (04:02) Use Entity control ribbons to instantly change heading, altitude and speed — return to intent

10.  (04:19) Put the air unit into a delta state orbit using the Mouse or the keyboard shortcut

1. (04:24) Change the orbit shape to 8 and pentagon and back to circle

12. (04:26) Change the width of the orbit and the center position

13. (04:36) Select 2 ground units

14.  (04:42) Rally the ground units to a point

15. (04:50) Command an air unit to attack a ground entity

16. (05:12) Use the entity control target button to target a point on the ground

17.  (05:20) Use the entity control weapons release dropdown to activate the laser target designator
(05:28) Use the detonation tool to destroy some ground entities

8

BS|

%19. (05:38) Resurrect one then kill it using platform properties then resurre II entities
Copyright BSI © 2
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https://youtu.be/_GA9nwNuzTY
https://youtu.be/_GA9nwNuzTY?t=13
https://youtu.be/_GA9nwNuzTY?t=58
https://youtu.be/_GA9nwNuzTY?t=73
https://youtu.be/_GA9nwNuzTY?t=109
https://youtu.be/_GA9nwNuzTY?t=114
https://youtu.be/_GA9nwNuzTY?t=155
https://youtu.be/_GA9nwNuzTY?t=169
https://youtu.be/_GA9nwNuzTY?t=230
https://youtu.be/_GA9nwNuzTY?t=242
https://youtu.be/_GA9nwNuzTY?t=259
https://youtu.be/_GA9nwNuzTY?t=264
https://youtu.be/_GA9nwNuzTY?t=266
https://youtu.be/_GA9nwNuzTY?t=277
https://youtu.be/_GA9nwNuzTY?t=283
https://youtu.be/_GA9nwNuzTY?t=290
https://youtu.be/_GA9nwNuzTY?t=312
https://youtu.be/_GA9nwNuzTY?t=320
https://youtu.be/_GA9nwNuzTY?t=329
https://youtu.be/_GA9nwNuzTY?t=338

REVISION EXERCISE (OPTIONAL)

Student Exercise
Start and connect to Open Street Maps (if you have it) — SSD Drive [(JBSI_Windows_OSM\BSIOSM.exe
Load tutorial_3.mis and Load ARMOR
Free fly the ARMOR Camera to see north half of Sardinia looking down from above - Save a viewpoint here
Display labels (L) for blue and red, compact labels (ALT+L), platforms and guided weapons (CTL+L)
Display trails (T) for blue and red (SHIFT+T) but platforms and guided weapons only (CTRL+T)
Play the mission & Attach ARMOR to NASTY 01 in trail view
Make NASTY 01 loiter at its location (CTRL+L) — change loiter: size, direction and shape
Attach ARMOR to THUNDER 01
Change THUNDER 01to MSL flight, Set altitude to 5000ft msl using the ‘Entity Control’ window (ALT+H/S/L)
. Set THUNDER 01: speed to 450kts using the side tapes, and Set heading instantly to 180

© 0 NOO AN S

e
N & O

Return THUNDER 01 to waypoint route and move the last waypoint over the sea
. Delete all THUNDER 01 waypoints before waypoint 4 and then reverse the waypoints using the shortcut (CTRL+W)
Make THUNDER 01 steer to waypoint 2
. Select all of the red entities in the northwest of the island and then move them as a group to the south
. Remove 1red entity from the selection and then Delete the remaining selected entities (CTRL+DEL)
. Lock the Ownship to THUNDER 02 (Top Lock)
Copy a map location near NW Auto Sam and then use the manoeuver window ‘Coord Action’ to make THUNDER 02 orbit that point
. Manually release a weapon from THUNDER 02 then assign a target of NW_auto_Sam to THUNDER 02

. Open THUNDER 02’s weapons & equipment, remove all bombs, add an air to ground missile, deselect auto on all weapons except the air to ground
missile

_— A A A A A
© XN TR

20. Make THUNDER 02 ‘Move to target’, and set it’'s weapons posture weapons tight
21. Release chaff and flares using the shortcut buttons (ALT+C/F/B)
22. Now Attack NW-AAA with just the attack button using NASTY 01
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MACE & ARMOR MANUAL ENTITY & CAMERA CONTROL

Learning objective:

= Understand how MACE own-ship views controls are configured and manifest in control within ARMOR
Enabling objectives

. Understand what an own-ship is

] Understand the joystick controls associated with own-ship control and own-ship camera views

. Know how to set and save joystick configurations

] Know how to lock views in a MACE mission

. Understand HUD symbology

. Know how to allocate a target to the own-ship in MACE
. Know how to control the own-ship out of window view with a joystick
. Know how to control the own-ship out of camera view with a joystick
= Know how to control the own-ship out of camera view with a MACE Sensor Form
. Understand how avionics and combat displays are locked to the own-ship
= Know how to setup and save MACE-ARMOR window configurations
. Know how to change the weather settings in a MACE Mission
. Understand how to import live weather data regions into MACE
BSI
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MACE & ARMOR MANUAL ENTITY & CAMERA CONTROL
Ownship/Sensor - Top/Bottom Lock

= Own-ship = What is selected in MACE ... System Settings = Joystick

~Joysiick Buttons
Air [ Ground Platiorm Conirol

Axis for Flight Model / Look Axis: [Z-/ss
Axis for Thrust  Movement =3
Thrust Slider (Replaces Axis):  [1 =]

= . until we ‘LOCK’ an entity as own-ship -_se

Logtech Dual Action

TOP LOCK

= Joysticks and displays control/view THAT entity Visuals & Displays

[2] Enabled Attach Mode: |Platform Default [~ |

Offset (m) Distance Extend Flaps

————
—

Retract Flaps

. L .0 e [z = |
SYSt()m S(}ttlngs 9 Visual (Ownshlp) Fropeller (Variable Fitch Prop):  [Zs |
Guinship  Wan-in-The Loop 1 Locked to this platform Selocletlspor = ostecn Dl eien

‘Select Next Target: = [ogtech DualAckon
[] Query LOSHrom Visual  CIGI View ID Group ID 1 e F= e —
sie: | O spn[  0F Enity:[  0oF] I [n.0.00 [#]r [ ] Shoot Guns = [ogtech Dual Acon
Attachment : . Extend Speed Brake / ZoomIn:  [7 =] [ootechDualActon
1 Retract Speed Brake / Zoom Out: [5 —| [ogtech Dual Acton

1

1

1

1

Offset (m) X(fwd): [4.40 =]  Y(right):[0.00 =] Z (dewn): [1.00 = Toggle Landing Gear / Not Used: [20 —

FOV (deg): |60.00 33 Zoom FOV (deg): |15.00 3: [ Fixed View Dispense ECM / Fickup ltem [Logitech Dual Action
Near Clip (m): [~ Togale Client Mode (NOT COMMON) Release Joystick Control Logtech Dual Action
Trim/ Character Stance (POV):  [FOV 1 [ogiech Dual Action

Selectable Spectrums Cycle Visual Spectrum: [Logicch Dual Adtion

CJeoew [E0Coor [CIRwWH [CIRBH [EnvG

Logitech Dual Action
Logtech Dual Action

HUD Jixis for Rudder: Rucuds

[JEnabled  Size: [60 =] Width Height:

|

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

|

1

1

1

1

1

1

1

1

1

:

Enter Vehicle (humans only) |1 !
Exit Vehicle (humans only) :
Toggle \Weapon Mode: 1
Glance Left: !
7] Enabled CIG View D ;
sie: [ OFF spp[ OF] Enty:[  0oF] P 0.0.0.0 [#]

Glance Right

"’}')')’}')')’)')')’)')’}’)')’}')'\’4')'\’}')')’)'}

B =
=
=
[ =
|
o
s for Toe Brakes ETEN
==
=
=
=
=
2 =

1
1
1
1 =
1
: Control | | Axis for Camera Control. fods 2 c
I =@ |
. o Sensagorn _— L] —_— L] L] —_— L] L] L] L] 1 ZoomIn Butien i
: & tick I Zoom Out Button: 1 3: (ol
1 o | | Zoom Slider (Replaces Buttons): |1 3: [l
1 [] Use Loaded Equipment for Zoom / Spectrum | BOTTOM LOCK : S S ,_ -
: Zeem Slew Rate (degFOV): [0.0100 =] : 1 | Trock Target =
i @ Continuovs € Ste | oyeick Dead Zone % | Sensors / Camera ! seveTans =
/ I H Lzse T: 14 = ol l—
! Erriedae i Locked to this platform [ = = :
| [Oeoew [Zeocoor ERwWH FReH [EnvG I ==t s =
i | ! srcanes (= | —
I I -
5 ®
Ear ———————————————————————————— [ 0 | | LsserlR Togale [s = [
1| Cycle Camers Spectrum: =1
: Lock on Laser Spot 13 3: ol

Copyright BSI © 2025 ] e L2
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MACE & ARMOR MANUAL ENTITY & CAMERA CONTROL
HUD Symbology

Heading Ribbon

Target Indicator

Bomb Fall Line

CCIP

Speed in Knots

Instant G

Target Name

Target Location

Distance to target

Steer to target

Copyright BSI © 2025

Heading

Sensor Point of Interest

Climb/Dive Angle Bars

Fight Path Marker

Altitude AMSL

Height AGL

Current Time

Selected Weapon

99
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MACE & ARMOR MANUAL ENTITY & CAMERA CONTROL

HUD Symbology - Air to Ground

Bomb fall Line

Release Point
Indicator

Flight Path Marker

Min Range

Time of flight
of weapon to
aimed point

Max Range

Range ground
point in pipper

Pipper
: Current Range Aj PRe! t
, Target Indicator relative to (Aim point)
Min/Max
Release Point Indicator is in view = in range of target . Aim at target with pipper
Release Point Indicator crosses Flight Path Marker = Optimum release point . Fire when Current Range Triangle between Min and Max Range Markers

BSI’
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Pod Symbology

Sensor Azimuth

Field of View

Sensor Mode

Laser Code

Sensor Elevation

Copyright

© 2025

ACFT
32T MK 82255 80789

30,358 HAT

TGT
32T MK 92535 71588

BRG
RNG

Aircraft Heading

Aircraft Position

Aircraft Height Above Target

Sensor Point of Interest

North Indicator

Target Position

Range and Bearing to Target

Target Elevation

H
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MACE & ARMOR MANUAL ENTITY & CAMERA CONTROL

Avionics and Combat Displays

. B !
s

Combat Displays

Quick- File Mission Builder Mission Controls Entity Controls Scripting Avionics Displays

Avionics Displays

= Displays can be repositioned only when boarders showing
= Double RMB Click on display to remove boarders

=  System Settings > Window Configs
= Save and Restore Window Arrangements
= _Bind to a joystick button
BSI
Copyright BSI © 2025

File Mission Builder Mission Controls Entity Controls Scripting Avionics Displays Combat Displays

Options Audio  Import / Logging  Mission Defauts

[~ Window Configurations

0

TOP LOCK
Visuals & Displays
(Ownship)
Locked to this platform

MACE Corfigs Data Paths Communication DISNet TENA CiGI  Window Corfigs Visual Joystick Extemal Sm Plugins

Window Corfig Name
ATP-COMP-RESOURCE-0S
ATP-COMP-RESOURCE
ATP-TACMAP-DTThnstruct
ATP-TACMAP-Student
DEBRIEF

Demo_RC-135

Empty

India

105_DEBRIEF
Martime-Trainee

plain

RC-135

ROG_Cockpit

Date/Time Created

8/12/2016 62922 PM
8/12/2016 62922 PM
8/7/2016 50510 PM
8/7/2016 50510 PM
7/31/2016 21546 PM
3/24/2021 34432 PM
7/27/2016 93744 AM
1/2/2020 122658 PM
7/6/2017 11:23.04 AM
1/23/2017 124024 PM
2/6/2020 123740 PM
4/8/2021 12404 PM
2/6/2023 101731 AM

[ Hide Borders
[ Hide Ribbons
Incl Other Apps
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MACE & ARMOR MANUAL ENTITY & CAMERA CONTROL

= TIP - FINDING THE JOYSTICK BUTTONS

Typical Joystick Controls - Logitech F-310
S Setti > Jovstick # + R opens the Run dialog; Type “joy.cpl” to open the
ystem Settings oystic joystick properties so you can determine the function of

each button on any given controller

R2 — Release Selected Weapon

R1— Shoot Gun

R2 — Switch Designator |

L2 —Zoom In

L1 - Zoom Out

START — Return to Intent

R1 - Designate |

Y — Weapon Select

B — Slew to Target |

A — Change Spectrum |

| L-STICK — Move Camera }—

| L-STICK PUSH — Nadir Camera }—

OWNSHIP CONTROL CAMERA CONTROL
BSI’

X — Boresight Camera |

| L-STICK —Throttle R-STICK — Pitch / Roll |

103
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MACE & ARMOR MANUAL ENTITY & CAMERA CONTROL

T T T e————— h Release Wpn

i Lock to Tgt

: 7

! 1

: Boresight 10 O 8 Slew to Tgt

. 2]

1

1

: Fire Designator

Switch Weapon

Pod Zoom In'
SCAN RAID ON

1

1

1

1

|

1

|_11_| :
Engage FLIR' |14 012 Disengage FLIR' |1
L2 I
13 |

1

1

1

1

1

1

Increase Rng

15,

1
1
:
1
i /N
1
1
1
1
1

/
”

Pod Zoom Out'

SCAN RAID OFF

1

i Next Tgt?

1 3\

1

1

1 Visual Spectrum 6 4 Pod Spectrum
1

1 /
1

1

1

1

Designator Cycle 5
Nadir Pod

AIRCRAFT CONTROL

POD CONTROL

TAC DISPLAY CONTROL

Wpn Mode Cycle

By
) ,%’ _______________________________ Note 1: if using Tactical-Display plugin to enable zoom on the pod FLIR must be engaged) o4
Copyright BSI © 2025  Note 2: Next Target is disabled when using Tactical Display
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MACE & ARMOR MANUAL ENTITY & CAMERA CONTROL

Sensor Form

Entity Controls 2 Actions

x System Settings =2 Visual ’@

IWI &5 Sensor Operator - o x|
| (A Enabled "1 CIGI View ID: e — - 1~ ;I
sie: | OF] sep:[  ofF] Entit:[ 0F] P [p.0.0.0 #] |- FoRiComst T Leved [ooe] ow | W] |\ =5 T pa Boresin |
_____________ [ Cortal “ar ] ] v .L ]
7 Sensor _Fc_:-r:n___d| Not required in MACE 2025 | —
' Joystick
Use Loaded Equipment for Zoom / Spectrum
( Zoom | Slew Rate (deg/FOV): [0.0100 =]
© Step ‘ Joystick Dead Zone %
Selectable Spactrums |
||:|EOB-W [ZJEO Color [AIRWH  [ZIRBH  [NVG ‘
BSI Lo
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MACE & ARMOR MANUAL ENTITY & CAMERA CONTROL

Student Exercise Link to Online Solution Video

1. (00:16) Open and start Tutorial_3.mis in MACE
2. (00:30) Ensure Own-ship/man-in-the-loop and camera are enabled in MACE System Settings
3. (00:48) Load Logitech Gamepad Joystick settings
4. (01:03) Reprogram the ‘Release Joystick Control’ button to be ‘mashing’ the left stick or right stick
5. (01:34) Ensure Top-lock is not selected
6. (01:42) Attach to entity in ARMOR [Spacebar]
7. (01:55) Select different entities in MACE and observe the locked view change in ARMOR
8. (02:17) Top-Lock MACE ownship visuals and displays to an aircraft entity
9. (02:23) Select a ground entity — observe the ARMOR view does not change
10. (02:29) Select another air entity from the one you are top-locked to - Bottom lock to it
. (02:41) Take control of the top-locked entity with the joystick and move around
12. (02:48) Release joystick control or manually return the entity to intent using MACE controls
13.  (02:58) Load Logitech Camera control settings
14.  (03:25) Switch to full screen camera view in ARMOR - note which entity this is attached to (bottom locked entity)
15.  (03:44) Move the camera around, lock, slew to target, change spectrum, designate (see MACE indications)
16.  (04:19) Switch to sensor form control instead of joystick in System Settings
17. (04:26) Open the sensor control form and use it to control the camera
Cont..
BSI
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https://www.youtube.com/watch?v=5HYdhK15Uf8
https://youtu.be/5HYdhK15Uf8?t=16
https://youtu.be/5HYdhK15Uf8?t=30
https://youtu.be/5HYdhK15Uf8?t=48
https://youtu.be/5HYdhK15Uf8?t=64
https://youtu.be/5HYdhK15Uf8?t=94
https://youtu.be/5HYdhK15Uf8?t=102
https://youtu.be/5HYdhK15Uf8?t=115
https://youtu.be/5HYdhK15Uf8?t=137
https://youtu.be/5HYdhK15Uf8?t=143
https://youtu.be/5HYdhK15Uf8?t=143
https://youtu.be/5HYdhK15Uf8?t=161
https://youtu.be/5HYdhK15Uf8?t=168
https://youtu.be/5HYdhK15Uf8?t=178
https://youtu.be/5HYdhK15Uf8?t=204
https://youtu.be/5HYdhK15Uf8?t=224
https://youtu.be/5HYdhK15Uf8?t=259
https://youtu.be/5HYdhK15Uf8?t=266

MACE & ARMOR MANUAL ENTITY & CAMERA CONTROL

Student Exercise Link to Online Solution Video

18.

19.

20.
21.

22.
23.
24.
25.
26.
27.
28.
29.
30.
31

32.

) Attach in 15t person cockpit view to the top-locked aircraft and add the camera sensor to the view
05:22) Independently control aircraft and camera (on the bottom locked aircraft)
05:49) Open some avionics and combat displays and place on screen
06:13) Save 2 different window arrangements and restore them
06:59) Move the top locked aircraft near the bottom locked aircraft and put them at a medium level altitude
) Assign pushing in (mashing) the left or right controller stick to the 'Lock on Laser Spot' action

07:44) Change the camera visual settings so that it is controlled by the joystick not sensor form

08:02
08:20

08:31) Move the bottom-locked aircraft pod (and if required aircraft) to ensure the target lies within the swathe of the camera

) In the layer manager ensure 'Platform>Camera Line' is displayed

) On the top-locked aircraft, use the manual weapon release button to fire the laser designator

08:39) Use the newly assigned 'Lock on Laser Spot' button to snap the pod camera to the laser designation
09:11) Open MACE Mission settings — change clout to 4/8 @5000ft Thickness 2000ft

09:31) Make it snow moderately from 10,000ft

(05:09
(
(
(
(
(07:33
(
(07:48) Assign a ground position as a target for the top-locked entity
(
(
(
(
(
(
(Optional) Add a region from a METAR (if available online)

Copyright BSI © 2025
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https://www.youtube.com/watch?v=5HYdhK15Uf8
https://youtu.be/5HYdhK15Uf8?t=309
https://youtu.be/5HYdhK15Uf8?t=322
https://youtu.be/5HYdhK15Uf8?t=349
https://youtu.be/5HYdhK15Uf8?t=373
https://youtu.be/5HYdhK15Uf8?t=419
https://youtu.be/5HYdhK15Uf8?t=453
https://youtu.be/5HYdhK15Uf8?t=464
https://youtu.be/5HYdhK15Uf8?t=468
https://youtu.be/5HYdhK15Uf8?t=482
https://youtu.be/5HYdhK15Uf8?t=500
https://youtu.be/5HYdhK15Uf8?t=511
https://youtu.be/5HYdhK15Uf8?t=519
https://youtu.be/5HYdhK15Uf8?t=551
https://youtu.be/5HYdhK15Uf8?t=592

MACE SEMI-AUTONOMOUS PLATFORM BEHAVIOURS

Learning objective:

. Learn how to setup missions so that platforms are controlled with basic semi-autonomous behaviours in MACE
Enabling objectives

] Know what platform reaction postures do

. Know what team affiliations do

. Know what weapon postures do

. Know how to use teams, reaction postures, and weapon postures to create specific scenario effects

. Know how to destroy and resurrect platforms quickly

] Know how to use basic entity control to get entities to engage each other — Target, Move to target, Weapons Free
= Understand foam weapon mode

110
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PLATFORM SEMI AUTONOMOUS BEHAVIOURS
CHANGING WEAPON POSTURE, REACTION POSTURE

I
1
1
| Team Affiliation
1
1

Mission Controls = Mission Options
Mission Controls Entity Contrals Scripting Avionic

(LN

1 — -~FROM ENTITY CONTROLS MENU === == - —————_ -

1 ol Platform Properties: AC-130W_3 = : 1 FROM ENTITY CONTROLS MENU 1

1

i 1. RMB on Platform Status N ; i

1 1 1

I ¢ *RC—1W_3| - : 1 1

i AC-130W 3: 1 x AC-130W Health: 100% Al ! i :

1 DIS Type: 1. 2,225.4 1,2 5 : | Entity Controls Scripting Avionics D\splays Combat Displays Analysis |

1 2 DIS 1D: Site: 1, App: 100, Entity: 1002 ] I

N e O . | | 1000 ©© 3 @ '

I Weapons and £quipment Location: 330 £432283F 1872007M 1 1 |

: Speed: 220 kis | : [ J :
e Fae 000 Q.08 O

: . mwees Al 10000 f ML 110000 fi AGL : ! DAG‘- P !

: Actions » Heading: 090.0 (true) / 090.0 (mag) 1 1 ke 1

1 “ : : Route Actions :

: Properties # | : : :

: @l %1 || Quick Search : : Auto React :

1 q = = i Wpns Hold 1

1 i ®) Auto i 1 1

( 1 ") Do Mothing 1/l ! | Run Away 1

: . ! () Fight Back if 2 0 Ay ;

i 2. LMB on Properties I Reaction Posture - iff 1 : Wpns Tight - :

| ! () Take Cover N i i

1 : (_) Run Away : : 1 #’.‘ Take Cover 1

! \ 1 -

I " ( Seript iy i @ Wpns Free ~ :

: Reaction Script 1 ! . ]

\ Roof Clamping [ Roof Clamping : | y Fight Badk i

; Tags, : ! e Suppression . :

i i ! m__. Do Nothing y

1 .

! : 1 -~ 1

1

i 1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

- L A T Qraam vespon Mode - iezpons Cant il .
Formation ‘None Iz“ u.: T
Attached Entities ‘ND Attached Entities |z|| Mission Options Map Tools
7
B (CopyiMove... =) [ Detach | [ MACE Xfer )
Kill/Resurrect > KillEntity | ( Delete | [ Weapons >> . 111
__________________________________ _Copyright BSI © 2025
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PLATFORM SEMI AUTONOMOUS BEHAVIORS

Weapon and Reaction Posture

Hold @

Prevents the release of any weapons (can be changed by reaction posture)

Allows selective allocation of a target and only that target will be engaged. Must have LOS and meet weapon

Infrared Waming Receiver

Laser Indicator Waming Device
RADAR Waming Receiver
Visual Detection Airbome (A/L/S)

Fight Back K_:ﬁ'

Wea pon Tight @ parameters
@ Platforms will automatically engage opposing team entities. Must have knowledge of target (e.g. LOS, Sensors etc)
Free
Postu re and meet weapon parameters
Suppression e For ground units only. All commanded platforms fire in the direction they are facing
Do Nothing OWS' | Platform will do nothing
Rea Ction Run Away }/: Platform will run away
POStU re Take Cover d“’;' Platform will stop, go weapons free and attempt to return fire
‘Weapon

Platform will go weapons free and attempt to return fire

Auto React @

Unarmed Lifeform — will run away, Unarmed Vehicle — will stop
Armed Lifeform — will take cover, Armed Vehicle — will stop — Both go weapons free and attempt to return fire
Armed Aircraft — will evade then go weapons fee and attempt to return fire

BSI”

Copyright BSI © 2025
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MACE SEMI-AUTONOMOUS PLATFORM BEHAVIOURS

BLUE

Fight Back

Fight Back
No Target

_|_

RED

Fight Back
ED

R

Weapons Hold

Fight Back
e

No Target

RED

Copyright BSI © 2025

ALL BLUE attacks ALL RED
ALL RED attacks ALL BLUE

BLUE attacks ALL RED
RED attacks ALL BLUE after threat
perceived

BLUE attacks ALL RED
RED does NOTHING


mailto:support@bssim.com

MACE SEMI-AUTONOMOUS PLATFORM BEHAVIOURS

BLUE

Weapons Tight

Fight Back
No Target

BLUE

Weapons Tight
Fight Back

BLUE

RED

Weapons Hold
Fight Back
No Target

RED

RED

Copyright BSI © 2025

No one attacks anyone

BLUE attacks TARGETED RED
RED runs away

BLUE attacks TARGETED RED
RED attacks blue after taking fire (Auto)
All BLUE attack RED after taking fire
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PLATFORM SEMI AUTONOMOUS BEHAVIOURS

RED
Weapons Free ]

Fight Back

No Target

RED

Fight Back
Green Target

BLUE

Fight Back
Red Target

RED

Copyright BSI © 2025

No one attacks anyone

RED attacks GREEN
GREEN runs away (Auto)

BLUE fires in the direction they are pointing
RED attacks blue IF TAKING FIRE (Auto)
All BLUE attack RED after taking fire
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MACE SEMI-AUTONOMOUS PLATFORM BEHAVIOURS

Student Exercise Link to Online Solution Video

00N O A WwN S

:

=3

—
N

;

00:16) Add 2 FW Ground Attack Aircraft, 2 Cars, 4 EF Ground Forces as group 1and 4 Friendly Forces as group 2
01:33) Recall the groups and move them so that they are in line of sight of each other

:

) Set the weapon posture on 1 EF to 'Free' and the other to 'Tight' and on the 'Tight' entity target a FF entity

.

:08) Set FF postures to 'Do Nothing', 'Run Away', 'Fight Back', and Take Cover

) Set 'Foam Weapon Mode' for the mission

:

:45) Start the mission and observe the engagements between FF and EF

:

) Deselect 'Foam Weapon Mode' - observe platform death

:

) Stop the mission, resurrect the dead entities, return to intent, and make all entities "Weapons Hold
:51) Add a cultural building, destroy it with the detonation tool, then start the mission
:30) Ensure one of the FW attack aircraft has as its selected weapon an air to ground weapon

:

:41) Assign a vehicle as the aircraft's target, then select 'Move to Target' and 'Weapons Tight'

:

:40) After it releases the weapon, return to intent

(
(
(
(
(
(
(
(
(
(
(
(
(05:57) Use the instant Blue vs Red attack [Ctrl + RMB] to attack an enemy entity with the FW aircraft

Copyright BSI © 2025
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https://www.youtube.com/watch?v=j5zsHPrkk_k
https://youtu.be/j5zsHPrkk_k?t=16
https://youtu.be/j5zsHPrkk_k?t=93
https://youtu.be/j5zsHPrkk_k?t=112
https://youtu.be/j5zsHPrkk_k?t=128
https://youtu.be/j5zsHPrkk_k?t=160
https://youtu.be/j5zsHPrkk_k?t=165
https://youtu.be/j5zsHPrkk_k?t=190
https://youtu.be/j5zsHPrkk_k?t=206
https://youtu.be/j5zsHPrkk_k?t=231
https://youtu.be/j5zsHPrkk_k?t=270
https://youtu.be/j5zsHPrkk_k?t=281
https://youtu.be/j5zsHPrkk_k?t=341
https://youtu.be/j5zsHPrkk_k?t=357

BUILDING BASIC MISSIONS

Learning objective:

Learn how to build basic missions in MACE using platform properties, formations, attachments, and waypoints

Enabling objectives

Know how to display platform properties

Understand the parts of the properties form

Understand the methodology of a ‘Parameter Sweep’

Know how to rename platforms

Know how to label platforms

Know how to use attachments

Know how to use formations

Know how to add waypoints from the mission builder tab

Know how to move, add, delete, paste and offset waypoints

Understand the information presented in the waypoint properties window

Know the difference between Leg and Route waypoint values

Know the effect of entering Route or Leg values in the Platform Properties window
Know different ways to steer a platform to different waypoints

Understand how to attach platforms to shape vectors and how to create complex routes
Know how waypoint actions work

Understand the workings and utility of the most common waypoint actions

Copyright BSI © 2025
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BUILDING BASIC MISSIONS

Platform Properties Form

RMB on any platform — Select ‘Platform Properties’
Group Platform Properties for Multiple Selected

Platforms

= Green Ellipse indicates the ‘Active Platform’ being edited /

controlled / viewed

= Text at very top of form window shows ‘Active Platform’

= Platforms in Group are Tabs within the properties form shown by

callsign

= Select each tab to edit individual platforms within the group

= Use [APPLY TO GROUP] button to make single property changes to

all

1§

Properties

- 2o @1

Weapons and Equipment
EW Devices

Tactical Data Link (TDL)
Actions

Commands

Selected

Cursor-on-Target

Mission Rehearsal Tool

LIIE’ Platform Properties: JEFF-02 [l X |

Active Platform |

e
VEFF-02: 1xA-10C

Platforms in Group |

IHealth: 100%

IDIS Type: 1,2, 225,2,4,3,0
IDIS ID: Site: 1, App: 12, Entity: 1001
ICIGI Type: 8245

Status Window |

ICIGI ID: 1001

1

Location: 52.25427, -12.28862
1Speed: 260 kis

|indicated Airspeed: 260 kis

JAlt: 10000 ft MSL / 10000 ft AGL
jHeading: 000.0 (true) / 003.6 (mag)

DIS Type & ID

Location - speed - altitude - heading

Target details

Auto Weapon Info — WEZ time in/to
Waypoint info

Fuel / Aero Model et — set in System Settings

Data Entry

Groups in alphabetical order — collapse if n/a
Data fields in alphabetical order in groups
Use ‘Quick Search’ — remember to clear
Press enter when entering data

Apply to Group 1 at a time if applicable

Actions

2| 21 |[Quick Search g .
14 Behaviors &
: Assigned Commands Generic Engagement 1
| Connections !
I Data Link 1
M General |
I Aimed Pitch (deg) 0 |
I Assi [Attack 1 .
,_Call Sign JEFF-02 1
] ® Normal ! .
: Engagement Posture Passive 1 -
1 | () Aggressive :
I Label | i .
I Laser Designator Code mn 1
: Model A-10C [Supplementals: /Platioms | | .
| Number in Cell 1 1
| Powered 7] Powered 1
1
| Preferred Platform Preferred Platform !
3 = 1
: ® Expert |
| Proficiency Competent :
1 Beginner |
I
® Auto 1
! Radar Control 1
I Manual |
I Range Ring 0.00# |
H 3
———————————— e e e e e e = =
ittt ey Al s ssssss s n L ‘I 4—{
: Formation None - Advanced !
— .
| Attached Entities | No Attached Entities -1
1 1 ™
CopyMMove... ~ ) (MACE Xter ~) |
_— 1 .
1
1
1

1
1
: Kill Entities Delete | [ Weapons >>
1
1

L _Aeply __ _ _ _ _ApplyToGrowp _ _ _ _ _ Status>>

Formation — the follower does the ‘formating’
Attached entities to this platform — detach
Copy / move platform / Waypoints

Apply to Group
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BUILOING BASIC MISSIONS
Parameter Sweep - Waypoints - Copy & Paste

Properties

Multiple categories
Use search bar
(Remember to clear)

4 General
Aimed Pitch (deg) 0
| EE| gned Role Fighler
THUNDER®. - Call Sion THUNDER®
Add a Platform g
. Engagement Posture || Passive
Platform Properties O dogressive ;
Label
. Laser Des Code EEEL] 4 &L;letr:dléocahon (Lat/Lon) ﬁm 842N : —————————————————————————————
Parameter Sweep Mode Generic Fighier pd e 4054361 ! Green Symbols on Platform Icon: o
Number in Cell 1 R
= Most common properties P::m:n T Camera Location (MGRS) 32T MK 51820 66053 ' jJ Entity invulnerable ]
Cs Layer 1 . PP 1
~ |[Preferred Platform [ TPreferred Flatform Formation Dffset Distance 2000 # ! g Airborne entity is on the ground 1
: Formation Offset Elevation oft ' g Entity has concealment !
Proficiency Ignore Terrain Effects [Z] Ignare Terrsin Effects Lo o o o \
Landing Zone Callsign
Add waypoints Leg Al fnt
Radar Control )
Leg Altitude AGL or MSL
= Route Values —— Ranse fing Leg Spesd
' o | Location (Lat/Len) 40.22102. 846779
- Leg Values B won @o Location [MGRS) 32T MK 54717 52425
& nhecor Reaction Fosture \,:'Flgh‘t Back Loop Route [ Loop Route
x’ [ () Take Cover Maximum Attach/Rally Speed 0
O V;l Do Nothin () Run Away Movement Frozen [ Movement Frozen
Q| ooree () Seript Next Waypoint i [<]
S Run Sciot Reaction Script On Ground "1 On Ground
opy Platform e e
py Roof Clamping [C] Ref Clamping Parking Spot Callsign 4 Physical
Tags Push Delay 0 Antenna Height Offset 0ft
= Or use platform Move/Paste Push Time 13.00.00 0172472023 Cargo VWeioht (Ibs) 0
= Keep waypoints same Tesm Afliation Random Wwalk Destination [Z] Random Walk D Comediad T Conoenled
Refueler Callsign Custom (HEX)
OR Route Allitude Disable Collision Avoidance [] Disable Collision Svsidancs
= Offset Route Route Altitude AGL or MSL Fuel eight lbs 20,000
Transpert State Control Fuel W 20,000
Route Speed Heszlth % 100
3 201
Unlimited Ammo Invulnerable [ Tinvulnerable ]
F Speed Units Mobility Killed [ Mability Killed
BSI/ @ \Weapons Posture 20#
e Veefre |- Target Location (Lat/Lon) YSIC 30#
@ oo () Suppression Target Location (MGRS) \Weapons Killed [Z]weapons Killed 131
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8! Platform Properties: THUNDEROT

BUILDING BASIC MISSIONS e meron

315 ID: Site: 1, App 112, Entity: 1003
CIGI Types: 4804
2iG1ID: 1025

Status

ocation: 32T NL 60436 15639

Proficiency and Engagement Posture L .

Alt: 500 ft MSL / 500 ft AGL
Heading: 277.6 (true) / 274.4 (mag)

lext Waypoint: 1
Time to Waypoint: 00:00:42
Alzypoint Arrival Time: 13:0048

Properties Iy
2=| 4] |[Quick Search
Normal Activate TTR sites when platforms are at a typical doctrinal range : - © Normal £
! Engagement Posture |Passive |
1 2o 1
ol ) Aggressive i
Label
Engagement ) LoerDesnao Code i
Passive Wait until the target is well within the weapon engagement zone so the target is unable to escape e e [ctoms
Powered [] Powered
Post u re Preferred Platform [ Preferred Platform
[P e B A A e I
. Activate target tracking radar sites when a target is just within the max kinematic range of the | Frofciency - Competent i
Aggressive ! Eegimer :

associated SAM

Defence: Responds quickly to being targeted. Intelligently selects the correct countermeasures within
2 seconds. Effective at target engagement.

Expert Will release chaff and flares based on threat e.g. flares for IR chaff for flares

Unguided weapons are accurate.

SOC: reacts within 1 second

Defence: Responds moderately to being targeted. Intelligently selects the correct countermeasures
.. within 5 seconds. Moderately effective at target engagements.

PrOfICIQnCY Competent | Will drop both chaff and flares no discrimination.

Unguided weapons have heading and pitch errors of up to 0.5°

SOC: reacts within 3 seconds

Defence: Responds slowly to being not release countermeasures and will take 10 seconds. May take
Beginner several attempts to engage targets. Unguided weapons have heading and pitch errors of up to 1.5°
SOC: reacts within 6 seconds

Copyright 51 © 2088 PS Meaconing + Jamming Vs Proficiency 132
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BUILOING BASIC MISSIONS
Adding Waypoints & Value Priority

o) WP Properties: A-10C_1 WP: X X
: Status #
Quick 9 (R0 MISSION B \Waypoint: X (A-10C) -

Altitude: 10000 ft
Add Waypoint Distance to \Waypoint: 100.74 nm

Time to Waypoint: N/A (Stationary)
Arrival Time to Waypoint: N/A (Stationary)
Fuel Remaining: 5000 {Ibs} / 2267 (leg)
e —\AMJAVDAINT DDIADITY === e e e e e e e e e e e e |

WAYPOINT PRIORITY Time for Waypeint Actions: N/A (Stationary)
Actions: No Actions

(if Waypomt foIIOW|‘ng) ‘ OR B
Platform Overrides all legs in route to this value - e P
ROUTE This is why it’s best to set this BEFORE = :
Placing waypoints (Parameter Sweep)) Vehicle Dust Efscts .::ved Road
L ' () Dirt Road
Copy Location 4
[ AddWaypoint(s)Here | Is Indoors g Is Indoors
. . Is On Road s On
Platform Applies only to this leg Extents . o0 esd [T
LEG This is required for pre-waypoint-1(Leg 0) ComuaescLans | -
Leg Speed 260
Location (MGRS) 28U FF 35912 37286
. Ma Praximity Waypaint Arrival [Z] No Proximity
Overrides all subsequent legs on route Planned Aival Time (HH M S
. . Route Altitude 10000 #t 3
Waypoint | 1o this value but not the ones before '

1
1
1
1
1
1
1
1
1
1
1
1
I
1
1
1
1
1
1
1
1
1
1
1
1
: I Location (LatLon) 54.46502. -12.90299
1
1
|
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
|
1
1
1
1
1

Actions Ed
ROUTE Good to start ‘Up-route’ and change these as D)
WP numbers increase |§|Tm| :
Add Action vl
: [ WP | !
Waypoint R . i | (Caaa Before | [ Delete Al O Add Afer |
LEG Applles Only to th_lS Ieg i | EerAnBemm) Delete ) (Det Al After )
i J( Proceed To 1 Next>s )
1
i

B e

Copyright BSI © 2025
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BUILDING BASIC MISSIONS

Steering to waypoints

= Platform must be in INTENT

=  Use Next Waypoint Cycle Button @

OR

} In Intent (follows Waypoints)

= Type Desired Waypoint in Platform Properties (Navigation)

OR

=  Use the pop-out Entity Control window — [Cycle] Button

OR

= RMB on Waypoint — [Proceed To]

WP Management
[ Add Before | Delete Al 1 Add Atter |
(Det Al Before) [ Delete ) (Del All After )
[ <<Prev |l Procesd To I Nexts> |

BSI”

88 Platform Properties: AirOver_1 X
Status 2
W Artver 1 | -
hirOver 1:1x Generic _ Health: 100%
p
DIS Type:1,2,0,1,1,0,0
DIS D Site' 1, App: 105, Entity: 1453
Location: 40 1253172, 958 74811
Location: 40,2089, 95751 (DDD)
Speed; 500 kis
Indicated Airspeed: 500 kis
Alt 20000 ft MSL / 20000 ft AGL
Heading: 087.8 (true) / 084.5 (mag)
Next Waypoint: 1
Time to Waypoint: 00:01:44
Waypoint Arrival Time: 12.03:23
Properties 2
2=| 4 |[Quick Search
Delts Maneuvering ) Max Performance (Maintsin A1) i’
) Max Performance (Allow Alt Drop)
J) Custom
Formation Offset Distance (f) 2.000
Formation Offset Elevation (f) 0
# Encroy Sustaining (Defaull
) Standard Rate
Intent Maneuvering ) Max Performance (Maintsin Al
) Max Performance (Allow Alt Drop)
O Custom
Landing Zone Callsign
Leg Altitude 20000
- Leg Altitude AGL or MSL aet
Entity Control n =g A o & MSL
Leg Speed /500
§ . . " Feet % FL 4 Location (Lat/Lon) 4012.53177_ 95874811
KTs: Hdg: Al Latitude 401253172
MS5L Longitude 95874811
[l . Location (MGRS) 32T NK 83324 51399
+ = "‘ v * "_E!"_me_t '-utv, Loop Route 4] Loop Route
Harm WO %, Rir | @ ) Maximum Attach/Rally Speed 0
Flox lac ™ | 5in | &) @\ - | PRF:T T Sowmfws - ,
— | Nedveport ] L |
ICoord Action: R % @ ‘ @ On Grourd (16 Ground
Parkina Soot Callsian M
Actions 2
Formation [None ]
Attached Entities |No Attached Enities [-]
(CopyMove... ~) [ Detach | (MACE Xfer =
[ KilEntity | [ Delete | [ weapons 5> |
Apply pply roup Status >>

Copyright BSI © 2025
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BUILDING BASIC MISSIONS

Formations

[1

Wingmen do the work’

Select Formation Type

= From Dropdown
= Or ‘Advanced’

Select Leader 4-1*
Blue Line

= Solid — shows formation position
= Dotted shows path to get to position

ra

Platform Properties = Action on wingman

Properties ®

e
[t
s
=
E
3

Preferred Platform

| [Z] Preferred Flatform

I~ IFF

“ Lighting

Lights (Formation)

| [ Lights (Formation)

4 Maneuvering

Formation Offset Distance

Copyright BSI © 2025

Formation Offset Elevation

4 Physical

Formation None

Nene

Echelon Right
—— | Echelon Left
|Copyltove . =| || cft Abreast

[ KillEntity ) | Right Abreast
| Tl

Attached Entities

Trail-Route

Apply Attach

= Select Formation Offset
= Formation Offset Distance
= Formation Offset Elevation

135
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Formations - Advanced

Formation None
3 M H Attached Entities | No Attached Entities
=  ‘Wingmen do the work R ‘
Copy/Move... - MACE Xfer +
= Platform Properties = Action on wingman S e e
Apply Apply To Group Status >>
= [Advanced] — Normal Mode (Plan and Side View)
= (1) New Formation :
Formations Menu = [m] *
= (2) Set Azimuth Vector From Leader MACE Formations Custom Formations  [~CreateNiew Formation
= (3) Set Azimuth Offset From Leader B | B
. Attach To Position | [[EEr e - |
= (4) Set Elevation Offset Echelon Right
= (5) Save formation to list _ ohoionioh |
) . . ) Abreast Right
= (6) Select formation in list then [Enter Formation] e
= Select leader from map . Trail
Hf: Trail Route
a’l
* Coordinate Mode X
= Specify horizontal and vertical vector angle —
= Specify distance along vector Azimuth (deg)  Jes0 Elevation (deg) [0 =
Azimuth Offset (fi) [10000 Elevation Offset (ft) [tooo0 |
Distance From Leader (ft) lﬁ___—j & S
. . . ¢ . . N ave
. Mission Builder> ‘Quick Formation Enter Formation Formation Name: orgmd ot iade
Delete Formation
= Arrange the platforms on the mission area
= Select all the entities
le = Press e Easy Formation

Select the leader Copyright

© 2025 136
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BUILOING BASIC MISSIONS
Attaching Platforms to Other Platforms

‘Attaching platforms do the work’... usually
= Method 1: Platform Properties - Action - Formation

Select platform which will attach to another — open formation dropdown
Attach or Attach to Position

Select Entity to Attach To

(If applicable) Select position from dropdown list

‘Pick Up’ and move entity on map over the attach to entity — will attach

= Method 2: Entity Controls > Route

Select platform which will attach to another — open formation dropdown
Select Paperclip icon to attac attach 2

Select Entity to Attach To

(If applicable) Select position from dropdown list

‘Pick Up’ and move entity on map over the attach to entity — will attach

» Method 3: Force Attach

Select the platform that other platforms are to attach to

Open the attach panel next to status window

RMB on attach point

= Free attach points are empty circles

= Attached points are white circle — LMB over to see name of attached entity

Select entity to ‘force attach’ — they will attach instantly
Copyright BSI © 2025

Actions
Formation None 4
. - Abreast Left
Attached Entities Abreast Right
Trail
Copy/Move... - | Trail-Roue _ _ _ _

Kill Entity Attach

Apply Custom

_____

ol Platform Properties: CH-47F 4
Status
N CH47F 4

CH-47F_4: 1 x CHATF

Health: 100%

DIS Type: 1, 2, 225,23, 1. 9.0

DIS ID: Site: 1, App: 12, Entity: 1020
CIGI Type: 4807

CIGI ID: 1019

Location: 40.43135, 845350

Speed: 0 kis

Indicated Airspeed: O kts

Alt: 1592 ft MSL /7 ft AGL

Heading: 005.6 (true) / 002.4 (mag)

Menet Wanmnint X

Advanced

MACE Xfer ~

‘weapons >>

Status =»

Select Entity
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BUILDING BASIC MISSIONS

Detaching Platforms to Other Platforms
= Method 1: Platform Properties = Action - Attached Entities

Select platform with attached entities
Select entity to be detached from ‘Attached Entities’ dropdown
Press [Detach]

= Method 2: Entity Controls = Route

Select platform with attached entities
Select cross thru paperclip to detach all attached entities

= Method 3: Force Detach

Select the platform that other platforms are to attached to
Open the attach panel next to status window

RMB on attach point — Select D

= Free attach points are empty circles
= Attached points are white circle — LMB over to see name of attached entity

Select entity to ‘force attach’ — they will attach instantly

Copyright BSI © 2025

Formation [Nore ] Advanced | Formation More ] Advanced
Attached Entities |UKSoldier_5 [-]  Atched Enities [UKSoldier 5 =]
Dinch A Mached " _ " "~ )
(Copy/Move . =) | Detach | (MACE Xfer =)  (Copy/Move... =) [UKSoldier_5
|
[ KillEntity ) | Delete | (Weapons>> | [ KillEnity | Delete | | iespons 2> |
Apply Status > Apply Status >>
@ i
|_ -
1 1
1 1
L1
=l
Select Entity
18: Passenger 16
UKSaoldier_5
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Attaching to Vectors and Roads

= Platforms can have waypoint routes created from vectors
= shpfiles
=  Open Street Map (OSM) road vectors

= ESRI Shape/Vector Files .shp

= Select platform

= RMB Click on shape file, select
= Proceed Via
= OR
= Proceed Via Outbound

= Road Vectors — Method 1 (No Path Finding)

= Select vehicle platform

= Use paper clip or Platform Properties = Action = Attach @
= Click ahead of platform up-route
= Delete unwanted waypoints — attach again

= Road Vectors — Method 2 (Path Finding)
= Select vehicle platform @
| | = Select ‘Pathfinding Mode’ in entity controls

<CTRL> + RMB on destination — MACE will work out the route
Copyright © 2025
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BUILDING BASIC MISSIONS

Simple Platform Manoeuvres / Tactics

ENTITY CONTROLS or ENTITY CONTROL WINDOW
= A List of common manoeuvres/tactics

=  Duplicated on waypoint actions

=  Duplicated in scripts

=  Most Useful

= RTB — proceeds lo landing zone and lands
= Take-off — Aircraft that is on the ground takes off
= |oiter — Loiters in place

=  Stop — Sets speed to O (if possible)

Copyright BSI © 2025

®-

Slicebad:
Comebad:
Pitchbadk I

1

Break Right
Break Left
Notch Right
Motch Left

Roll Out

Cycle Waypoint
Takeoff

Land

Return To Base

Loiter

Entity Control

@6 o

Cycle Waypoint
Loiter

Character Stance: Upright
Weapon Stance: Stowed
Action Stance: Auto /None

7 Y el

dr—c e A G A
B N | (@ @ N PRE[1E

@O -Mm

Sliceback

Coctit: X S ®

Comeback
Pitchback

Break Right
Break Left
Notch Right
Notch Left

Roll Out

Cycle Waypoint
Takeoff

Land

Return To Base

Loiter
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BUILOING BASIC MISSIONS
Waypoint Actions

Same as ENTITY CONTROLS>PLATFORM MANOEUVRE

Copying Waypoints / Copying Waypoints & Platforms s

PROPERTY EXPLANATION D @D 1
LOITER RW — Hover, FW — Radius / Direction, Duration (s) ' Sliceback i ‘\\
PROCEED TO Pick a waypoint | Comebak L
RTB Platform goes to LANDING ZONE in Platform Properties i |
STOP Entity stops at waypoint (if possible) | BreakLef | \
LAND Land near waypoint (if no landing zone) | MotchRight i \\
WEAPONS HOLD Switch to engage nothing weapon posture i :z;‘;::& i \
WEAPONS FREE Switch to engage any opposing team weapon posture i OycleWayport | %
WEAPONS TIGHT Switch to engage your target weapon posture D Takeoff |
REVERSE Reverses the waypoints i Land i
SCRIPT Execute a script — opens a dialogue ! E:::ma“ i

[ IR .

‘WAYPOINTS AND ROUTES

Platform Properties> Copy / Move Platform

{Copy/M: ) (MACE » [CopyiMove... [ [ Detach I II\&
[ Paste | Place new \Waypoints inthe same location as criginal \Waypoints Paste » |I_' Delete ._I I_' E
Move Offset Waypointlocations, keeping them relative to their platform items ( Move » | Keep \Waypoints where they are

CAppyTTTT

Copyright BSI © 2025

Also move Waypoints, keeping them relative to their platform items

Move only the \Waypoints, not the Platform items

WAYPOINT PROPERTIES
G5 WP Properties: A-10C_4 WP: 1 x
Status =
faypoint T (A-10C) ~
lattitude: 10000 #
Distance te Waypoint: 15.77 nm
[Time to Waypoint: 00:03:38
Naypaint Arrival Time: 18.03:38
Naypaint Actions Time: 18:03:31
|actions: No Actions
v
- Froperties S
(2= 24 |[Quick Search
4 General 3
Call Sign
Label
® At
Vehicle Dust Effects Paved Road
) Dirt Road
4 Mavigational
Arrival Time 18:03:38
Is Indoars (115 Indoors
Leg Altitude 10.000
Leg Altitude AGL or MSL JAGL
@ msL
Leg Speed 260
- Location (LatlLon) 13.20362. 64.50429
Location (MGRS) 41P PQ 63010 60142
N Proximity Waypoint Ariv | [ Ne Proximity
Route Altitude 10.000
)AGL
Route Altitude AGL or MSL |
& MsL
Route Speed 260 -
Actions £
WP Actions
—
Radio Call ~l
I” Auto Release Pt 1
DEAD 1
1
( Add Before | ( :
(Det an 1
[ <<Prev [ v{'

P
J
I
|
I
i
|
! @ Waypoint (Not Delta) Orbit Tool
I
I
)
I
|
I
I
I
I

. Copy Selected Platform and Route

o Paste selected platform route to another platform
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BUILDING BASIC MISSIONS

Student Exercise - Link to Online Solution Video

® N OO AW N

10.
1.

12.

13.
14.

BSI”

0: 16) Make a mission with 2 to 3 air platforms and 10 to 15 ground including vehicles and people
) Attach at least 1 person to a vehicle and ensure they are inside the vehicle ('A' displayed on vehicle icon)

) Change the callsigns of your air platforms but give them different label names

©
(01:06
(01:51
(02:23) Give the air platforms circular sets of waypoints using the 'Racetrack Orbit Tool' then give one a delta state orbit
(02:43) Start the mission, return the delta orbit to intent - observe it steering to waypoint

(02:56) Steer one of the aircraft to a different waypoint using its waypoint properties and another using entity controls
(03:28) Attach one aircraft in 'right abreast' formation at a distance of 200ft to the other aircraft

)

(04:08) Add a series of waypoints for one of the ground vehicles using the mission builder tab, move the waypoints to different positions and
delete one of them

(04:53) Select the ground platform with waypoints, using platform properties, copy the platform, offsetting the waypoints from the original
(05:19) Select one of the air platforms and using platform properties and its waypoints but keep them in their original positions
(05:46) Select the ground platform with the waypoints and assign very different speeds to leg: 1,2, and 3, and then a speed that will continue to
the end of the route from waypoint 4
(06:48) Using platform properties, assign a leg speed to the vehicle so that it approaches the first waypoint and then observe the speed
changes between waypoints
(07:56) Passing waypoint 4 assign 'Platform Properties - Route Speed' to the entity - confirm that all waypoint speeds have been overridden
(08:13) If you don’t have a helicopter, add one with waypoints at low level, at one waypoint make it loiter for 30s in place and at a later waypoint
make it land

Cont...

143
Copyright BSI © 2025


mailto:support@bssim.com
https://www.youtube.com/watch?v=DG4nbVI3lz8
https://youtu.be/DG4nbVI3lz8?t=16
https://youtu.be/DG4nbVI3lz8?t=66
https://youtu.be/DG4nbVI3lz8?t=111
https://youtu.be/DG4nbVI3lz8?t=143
https://youtu.be/DG4nbVI3lz8?t=163
https://youtu.be/DG4nbVI3lz8?t=176
https://youtu.be/DG4nbVI3lz8?t=176
https://youtu.be/DG4nbVI3lz8?t=248
https://youtu.be/DG4nbVI3lz8?t=293
https://youtu.be/DG4nbVI3lz8?t=319
https://youtu.be/DG4nbVI3lz8?t=346
https://youtu.be/DG4nbVI3lz8?t=408
https://youtu.be/DG4nbVI3lz8?t=476
https://youtu.be/DG4nbVI3lz8?t=493

BUILDING BASIC MISSIONS

Student Exercise - Link to Online Solution Video

15.  (11:16) Use the entity controls tab to make the helicopter to take off, and return to the route and at the next waypoint, proceed to another
waypoint, where it should stop

16.  (13:25) (if you have road vectors) attach one of your ground vehicles to the road; if not, draw a line and attach to the line

144
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https://www.youtube.com/watch?v=DG4nbVI3lz8
https://youtu.be/DG4nbVI3lz8?t=676
https://youtu.be/DG4nbVI3lz8?t=805

BUILDING MISSIONS WITH PATTERN OF LIFE

Learning objective:

To be able to use the collision avoidance and basic pattern of life capabilities within MACE

Enabling objectives

Understand the concept of collision avoidance

Know how to display road vectors and building footprints (vector files)

Understand how to use Layers and the layer manager to view and enable collision avoidance
Know how to set collision avoidance for the whole mission

Know how to disable collision avoidance for selected entities

Know how to make platforms concealed and invulnerable, and understand the implications of doing so
Understand pathfinding

Know how to reload the auto-avoid grid

Know how to use random walk constrained and unconstrained

Know how to use EZ people

Know how to us EZ traffic

Demonstration of Traffic light control

Copyright BSI © 2025
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BUILDING MISSIONS WITH PATTERN OF LIFE

What Is Collision Avoidance

Collision Avoidance

] Without collision avoidance enabled platforms will
travel through each other and buildings

Bounding Box

. The platforms all have bounding boxes which is the
physical area they take up in space

] The platforms will move out of each other’s way
(until the boxes don’t touch)

Bounding Box

Bounding Box

Copyright BSI © 2025

147


mailto:support@bssim.com

BUILDING MISSIONS WITH PATTERN OF LIFE

Collision Avoidance |

Avoidance & Pathfinding

Layers — Footprints o i Pt o Do i

E]

. All OSM Buildings are automatically avoided by pathfinders

. Non OSM Building footprints (polygon shapes) can be made AUTO-
AVOIDANCE Layers
= |ayer Manager — Avoidance

= Means that platforms with collision avoid enabled will not pass through

Vap
[ ¥ BSI Map Data.

OSM Layers are auto avoid layers

T
[
[ .
(G:\My Drive\_MILSIM\Customers\Battiespace Simulations\Data\MACE Missior

(G:\My Drive\_MILSIM\Customers\Battlesp:
[G:\My Drive\_MILSIM\Customers\Battlesp:

RRRKRRE]

Manually added layers can be
tagged as auto avoid

Path Finding (Humans Only) [@
] To save adding masses of waypoints to form a path through complex areas

. Activate pathfinding and intent, platform find its own path to a waypoint

Mission Setting — Disable Collision Avoidance While Path Finding

. Where areas are very tight the bounding box can stop people from getting
down alleyways etc.

. Disable Collision Avoid While Pathfinding — Mission Settings

gl MACE Mission Settings

E [ Data Link | jors. | [visual |

AWACS/ RJ Radio Calls
 On New Activity 7 Never * On First Resolve

RADAR fctivity Range
Trig' range for acq / autonomous sites (% of TTR max range)

BSI/ Platforms
[Z] Divert Aircrafton Bingo Fuel Treat Cultural Entities as Avoidance Layer
ol Tl e e el Bl s s gl "
Enable Collision Avoidance Disable Collision Avoidance when Pathfinding _

o et b Gt Copyright BSI © 2025

" | Disable RVOZ Collision Avoidance || Calculate and React to Sonic Booms

T
[ Selected Platform Only

Pathfinding

On/Off

Random Random Walk

destination On/Off boundary 148
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BUILDING MISSIONS WITH PATTERN OF LIFE

Random Destination

=  Random destination

= Select human entities

Pathfind + random destination

= Select pathfinding

= Select random walk — set boundary or containment shape
= Containment shape for random destination

= Polygons can contain random walkers

= Select containment shape (flashes red)

= Select ‘random destination’ maneuver mode

Random Random
destination destination
On/Off boundary

149
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BUILDING MISSIONS WITH PATTERN OF LIFE

Easy People
Easy People @

= Places (user selectable number) human entities at random locations
within the currently visible area, in:

= ‘Random destination’ @

= ‘Path find’ @

. Only human entities that are tagged as being ‘neutral’ (not red/blue or
unknown) will be generated

. CTRL + G — Updates auto-avoid Grid

Random Walk Destination

. Any platform can be designated a ‘Random Walk Destination’ in
‘Platform Properties’

. Entities placed into ‘random destination’ mode will occasionally walk to
‘random walk destinations’ (e.g. a street vendor)

NOTE - EZ BUTTONS VS MISSION RUNNING & OSM DATA

= EZ People can be used when the mission is running
BSI

= EZ Traffic can only be used when the mission is stopped

| Select Number |

o |
| UseFavorites Only ———rmggiel % Add to Favorites
T g

(optionally) specify
favourites

Platform Properties = Navigational

4 Nawngational
Random walk Destination

Can't Create Routing Network

Mew routing areas can'tbe created while mission is
in progress. One or more vehicles will notbe
added.

Copyright BSI © 2025
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Easy Traffic @l

Easy Traffic @ =
[~ BSIWorldwide Map Ties

Curl’eﬂﬂy ViSible area: BSTWarldvide Imagery Server [P or Name:  hitp:// |152.168.0.101:8080

More Connections » Enable SSL

ES| Worldwide Map Database

= Attaching to road vectors

= Vehicles tagged EZ in the MOCT

Road Vectors
= Automatically routed (if using MACE OSM Database)

= Vehicle will auto route to a random destination
= Then find another route back

Vehicles in a loop pattern — will continuously move throughout the scenario
= Can result in ‘Traffic Jams’ at intersections if not using traffic lights (see next) |

Looping Routes

Recap — Attaching Single Vehicles To Roads:
. Platform must be in:

= |ntent . N

and

. Patiem of Life

= Pathflndlng @ G Generating Traffic, please wait...

" CTRL + RMB on an OSM Road Vector — and subsequent as required

152
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BUILDING MISSIONS WITH PATTERN OF LIFE

Student Exercise - Link to Online Solution Video

® N oA w NS

10.

1.

12.
13.
14.
15.
16.
17.

BSI

(00:16) Construct a mission using road vectors and building footprint data (OSM) that has at least 3 vehicles driving on roads using vectors.
(02:22) Add and save a line shape file of about 500m in length
(03:11) Add a vehicle and attach to the line (proceed via)
(03:30) Copy the vehicle and place the copy on the opposite end of the line - reverse the waypoints [CTRL+R] and steer to closest
(03:45) Give both vehicles speed using the entity control window or the entity control '‘Maneuver' group
)In

(04:04

n 'Mission Settings' Enable collision avoidance for the mission but disable when pathfinding.

(04:19) Add 4 FF and 4 EF facing each other - make all of them weapons free and fight back; make the FF 'Concealed' and the EF 'invulnerable'.

(06:21) Make a polygon and save it - make a group of 20 civilians random walk inside the polygon at 2mph - make the reaction postures of the
civilians different.

) Add a civilian and give them a route of 2 waypoints across a built up area; give them speed and enable select pathfinding.
08:45) Make a small area of EZ people
09:01) Make a small area of EZ Traffic

) Enable foam weapons and unlimited ammo for the whole mission

(08:18

(

(

(09:13

(09:24) Start the mission and observe all the behaviors in the FF and EF group.

(10:03) Selectively disable concealment and invulnerability on the FF and observe the EF response
(10:25) Disable foam weapons mode for the mission

(10:38) Selectively disable collision avoidance on each vehicle in the head-on waypoint paths
(10:59

) Using the detonation tool, fire some small caliber weapons near the civilians in the constrained random walk area - see the different
behaviors & vector colors

Copyright BSI © 2025
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https://www.youtube.com/watch?v=ezDQkdtst_A
https://youtu.be/ezDQkdtst_A?t=16
https://youtu.be/ezDQkdtst_A?t=143
https://youtu.be/ezDQkdtst_A?t=191
https://youtu.be/ezDQkdtst_A?t=210
https://youtu.be/ezDQkdtst_A?t=225
https://youtu.be/ezDQkdtst_A?t=244
https://youtu.be/ezDQkdtst_A?t=259
https://youtu.be/ezDQkdtst_A?t=381
https://youtu.be/ezDQkdtst_A?t=496
https://youtu.be/ezDQkdtst_A?t=525
https://youtu.be/ezDQkdtst_A?t=541
https://youtu.be/ezDQkdtst_A?t=553
https://youtu.be/ezDQkdtst_A?t=564
https://youtu.be/ezDQkdtst_A?t=604
https://youtu.be/ezDQkdtst_A?t=625
https://youtu.be/ezDQkdtst_A?t=638
https://youtu.be/ezDQkdtst_A?t=659

IADS AND AUTONOMOUS AD

Learning objective:

To be able to construct an IADS and Autonomous Air Defence Systems

Enabling objectives

Understand the ‘rules and components of the IADS’

Understand how components of the IADS are linked

Understand how to make and save an aggregate IADs SAM Site

Understand how Autonomous sites differ from IADS Sites

Know how to create end export aggregate group of platforms

Know how to select map layers to display IADS information such as ranges and emissions
Understand aircraft auto reactions to AD engagements

Know how to add/remove Aircraft EW equipment

Know how to manually control emitters and weapons on an air defence platform

Copyright BSI © 2025
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IADS AND AUTONOMOUS AD

INTEGRATED AIR DEFENCE SYSTEM (IADS)
IADS platforms require IADS TDL Radio

must have & may have many
Early Warning (EW) Radar I

must have only one

Sector Operations Centre (SOC) —P14&| *-----

must have & may have many

optional

| Acquisition Radar (ACQ)

Height Finder Radar (HF)

must have & may have many

AGGREGATED AUTONOMOUS SITE
Separate platforms require SAM TDL Radio

Weapon

| Generic Tracked SAM Missile
'Genenc Tracked SAM Missile

|
|
|Genenc Tracked_SAM_RADARTTR :
| Genenc_Tracked_SAM_HADAH MG :
| Generic_Tracked_SAM_RADAR.ACQ !

®

AUTONOMOUS PLATFORM

| Target Tracker Radar (TTR) I '"’"ﬁf’..(m : Single platforms do not require TDL
must have & may have many \ Humens (138) *
| > (1n * Weapon
Transport Erector Loader (TEL) [~ » Ground (Mines) (9) +
Suiace (Weke) (116) = B Signature Ground Vehidle __ _ __ _ _
face (Water) (7) i |Genenc SAM.ACQ : :
Space (8) +
- Genenc SAM.MG 1 1
Airficld O peralions (5) + e i 1
€31 Buildings (10) + \Generic SAM.TTR | i
AA (24) * e Suaceto Aatiese -
g SAM (67) = Generic Suface to Air Missile
must have & may have many JADS Command Post (CPISOC) (40) e
- | _ IADS SAM (29) +
Early Warnlng (EW) Radar | » 1ADS Early Waming (EW) (35) +
- IADS Height Finding (HF) (5) +
BS| Ao At A 2
IADS Target Tracking / Fire Conirol (58) + i
o | 160
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IADS AND AUTONOMOUS AD

Placing Air Defence Platforms - Tools That Help | o |
= LOS Tools Lt Trhan, P

Py =t s
= Mission Rehearsal Tool (more later) o h /7',. B £
= RMB on any entity — select ‘Mission Rehearsal Toolbox’ v
= LOStab Bi s
= Select incoming ‘Target Height AGL’ Lt il uts v
= Draw LOS e

 orawl05 T Bevsion Profle indow

= Colour indicates where there IS Line of Sight
= FROM the selected Entity
= TO atarget — at the height specified

= Snap to Hight Point Tool
= Mission Builder

= Choose range from entity to scan for high point )
= Use with LOS tool 1

Copyright BSI © 2025
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IADS AND AUTONOMOUS AD

Saving and exporting aggregates

. Aggregates = groups of more than 1 entity

= Can be assigned MIL STD 2525D Symbol

. Can be assigned to a ‘Parent Aggregate’ — aggregates of aggregates

e ,1 Map Text Size
-

Create Aggregate
Manage Aggregates
Show Labels

. For Air Defence Systems — the simplest way to create ‘Autonomous Sites’
= Defined by the ROLE dropdown
= Automatically assigns IADS TDL or SAM TDL radio based on selected role

55| MACE Mission Settings

Emironment | Data Lik | Behaviors | Agoregates | Visual |

[ Create New Aggregate | i

‘Tmmsmw(tmmmm

Defines the 2525D

= x

Map Symbol

Add/Remove
Platforms Options

Platforms in the

Aggregate

BSI”

Generic 5_2 (1105 1002)

____________ - Selosicdfiggregate
| Name: Tracked SAM Aggregate X [y Hide Aogregate ‘ Select Agaregate
- Entities on Map |
ity [Hostile /Faker <y pm ===
" ty° [ Hostile | Faker N r‘ amﬁwmmwﬂ- Export to appear in
| Size: [Section oy eE=E===== Mission Builder Entity List
1 Delste Agarsgate
1 C |Land Unit [, :
e E\w_ Select AUTONOMOUS Or
| = ol T mi‘*/ IADS SAM Role
! e ) iy
P T e 17272 T S
o = - = e £ oo 1 Export Group Template
Entity List (3 total) Add From Map : Aggregate List (0 total): ‘ Add From Map
| RemoveSelected | | Removems | | | RemoveSelected | | RemoveMl | Group Template Name: [-]
Fois I(HEIEr = * = Ce =T as \ Mission Builder Category: [IADS - Autonomous SAM -]
1
1

Gereric 141105 100,
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[ Aways Import Latest Platform Equipment Loadout
lcon Path (Optienal)

|\mg\8‘rtes\6d.png

|| SelectFile || Clear

Save

‘ Cancel
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=~ Layer Manager = a X

File  Window View

I Q

B

Emissions
Detection Rings

Layer Manager — Emissions and Ranges

- Jammer
Radio

| Detection Ring (EW) |

------- Radar Receiver Beam

Search
Target Tracking
Missile Guidance

Detection Ring (HF)

== Layer Manager = [m] X
File  Window  View

I Q

e | ‘ Missile in Flight

1
- Visible When Stopped !
Visible When Playing :
Shooter 1
[} 1
o ' 1
Land|Surface 1
1

1

1

1

- Air (zolid)
Land|Surface (dashed

| Detection Ring (ACQ) | | Range Ring TEL |

| Radar Receiver Beam |

Target lllumination Beam
Bl | 9

163
Copyright © 2025


mailto:support@bssim.com

IADS AND AUTONOMOUS AD

|ADS Link Types

VIEW - Mission Settings = Data Link = Networks

) MACE Mission Settings = o X . . . .
e T T [ TR o Mission Settings > Data Link > Networks
ntities | Networks tings v M
Erte Wb [Sctios | *  Select from ‘Available Networks’
) ‘ [ Entities on the Network | .
¥ Enable Network Propagation Modeling Nome AT = = SAM TDL or IADS SDL Networks for each group of air-defense assets
Available Networks HF_4 (1101 1004) SAM TDL Radio |
SAMTDL-S0C_3 =] [soc_a 101 1003 SAM TOL Radio = |n ‘Entities on Network’ — RMB to assign data link types to the subordinates
T e (E B Type: Other TEL_11(1 1011011 SAM TDL Radio
Center Freq: 1100 MHz AltType:  C2_1ADS,TOL TEL 1201 101 1013 SAMTOL fsdo * OR select individual entities in the list below to assign links individually
Bandwidth: 25.0 KHz Crypto:  Other TEL_13(1 101 1013) SAM TDL Radio .
Modulation: TEL_14(1 101 1014) SAM TDL Radio = RFLink
TEL_6(1 101 1006) SAM TDL Radio = " Land Line
TEL_7(11011007) SAM TDL Radio
TEL.8(1 101 1008) SATDL Rado . With ‘Enable Network Propagation Modeling’ ticked the RF links will
TEL_9(1 101 1009) SAM TDL Radio . . . .
700 101 1010 TRy [ be affected just like any other radio in MACE
TT_5(11011005) SAM TDL Radio Show Equipment Properties
e e Y set Subordinates » |
| Network Connections for TT_10 (1 101 1010) Set All Subordinates  » ‘ Landline Datalink
Entity Name + | Equipment Connection Type | Atemate Type | Relationship | Signal Strength
ACQ_2(11011002) SAM TDL Radio RF GenericTDL Superior 100.0%
TEL_11(11011011) SAM TDL Radio RF GenericTDL Subordinate 100.0%
TEL_12(11011012) SAM TDL Radio RF GenericTDL ‘Subordinate 100.0%
TEL_13(11011013) SAM TDL Radio RF GenericTDL Subordinate 100.0%
TEL_14 (1101 1014) SAM TDL Radio RF GenericTDL Subordinate 100.0%

Copyright BSI © 2025
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IADS AND AUTONOMOUS AD ==

Engagement Posture

Engagement Posture

Normal Activate TTR sites when platforms are at a typical doctrinal range

Engagement )
Passive Wait until the target is well within the weapon engagement zone so the target is unable to escape

Posture
A . Activate target tracking radar sites when a target is just within the max kinematic range of the

ggressive associated SAM

Expert SOC: reacts within 1 second

Proficiency Competent | SOC: reacts within 3 seconds
Beginner SOC: reacts within 6 seconds

7
Bl
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Manual Emitter Control

Entity Controls>Actions>Manual Emitter Control M Tom T T
! Jes o j: [ =] 15 = [1362 =
= (1) Select on the MACE Map the platform for manual T IS
emitter control i gLUMlN;IS?,,G
| ON enernc A
= Tick ‘Stay on Platform’ — so further map selections don’t jump to a new i
platform i TARGET TRACKING
. . . : ON RADAR
= Tick leave in manual mode if you do not want to return to MACE control i Generic SAM TTR
after manual control : AGQUISTION RADAR
= (2) Choose a target to aim the beam at | OFF Generic SAMACQ
=  (3) Switch sensors on as required e
= [fthere is a return it will be seen in the waveform window
= (4) Fire Weapons (if required)
Weapon Location Gty i é‘n-rfacl‘)f(ed i
‘ IR Signature Ground Vehicle 1: ¥ : :_ i = e S S S e :
NOTE - MANUAL VS AUTO CONTROL Genenc SAVLACQ ACQ 1 ) ! a5 a5 a5 sans ]
R . L Generic SAM.MG N | ]SS | S e | SR | Rrieaie: '
Leaving in manual mode is the same as unticking the . ...saum 1 ! : i1 :
‘Auto / Enabled’ checkbox in weapons and equipment  Geneic Suface to Ar Miss... v | i i
Generic Suface to Air Miss... bl : ———————————————————————————————————————————————
Generic Suface to Air Miss... 1: !
BS' Generic Suface to Air Miss... ‘I: 4 :
————— * 166
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IADS AND AUTONOMOUS AD

Student Exercise - Link to Online Solution Video
00:31) Filter and simplify the 'Mission Builder Platform Selector' to display IADS only
) Add a Command Post (CP/SOC) platform to the mission

) Add 2 x EW radar onto the mission area - snap to high point within 1nm

§88

Add an acquisition radar (ACQ) site to the mission - snap to high point within Tnm

:

) Add a height finding radar (HF) - snap to high point within O.1nm

02:24) Check the 'Line of Sight Mask' for the radar at 500ft agl then erase

) Add a TTR radar and 3 TELs

) If you don’t see 'TADS TDL Links' displayed, use the layer manager to display them

5

© 0N O M wNS

1

) Add one more ACQ radar and relink all sites

¥

) Add an aggregated autonomous IADS site far away from the other IADS

S 2

) Add an autonomous single SAM and snap to a high point

—
N

) Add an Autonomous Generic Tracked SAM site and snap elements to high points

—
w

(
(00:36
(
(
(
(
(
(
(
(
(
(07:06
(07:50

) Add components of a SAM site that don't meet IADS rules (TEL & TTR) and create an aggregated autonomous SAM Site - Observe the links
change from IADS TDL to SAM TDL

14.  (09:00)Add a few AAA sites

15.  (09:51) Add 3 Generic FW Aircraft that have routes that take them into the IADS and auto-SAM sites

16.  (11:43) Remove one of the aircraft's self protection jammer (SP Jammer) and ensure the other aircraft has an auto/enabled SP Jammer

17. (12:05) Lock the displays to one aircraft and open the RWR Combat Display

Bsr Cont...
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https://www.youtube.com/watch?v=16lJ7HEl8Y0
https://youtu.be/16lJ7HEl8Y0?t=31
https://youtu.be/16lJ7HEl8Y0?t=36
https://youtu.be/16lJ7HEl8Y0?t=54
https://youtu.be/16lJ7HEl8Y0?t=92
https://youtu.be/16lJ7HEl8Y0?t=126
https://youtu.be/16lJ7HEl8Y0?t=144
https://youtu.be/16lJ7HEl8Y0?t=170
https://youtu.be/16lJ7HEl8Y0?t=212
https://youtu.be/16lJ7HEl8Y0?t=236
https://youtu.be/16lJ7HEl8Y0?t=282
https://youtu.be/16lJ7HEl8Y0?t=372
https://youtu.be/16lJ7HEl8Y0?t=426
https://youtu.be/16lJ7HEl8Y0?t=470
https://youtu.be/16lJ7HEl8Y0?t=540
https://youtu.be/16lJ7HEl8Y0?t=591
https://youtu.be/16lJ7HEl8Y0?t=703
https://youtu.be/16lJ7HEl8Y0?t=725

IADS AND AUTONOMOUS AD

Student Exercise - Link to Online Solution Video
18.  (12:23) Use the layer manager to display 'Platform Engagement Range' visible when playing for ground platforms with air targets
19. |
20. (13:24) Start the mission and observe the aircraft response (and the emissions displayed on the map) as it makes it's way through the IADS
21, (14

(

22.

12:54) Use the layer manager to display - Jammer, Radar, Receiver Beam, Search, Track, and Missile Guidance emissions
14:14) Change the aircraft response to do nothing and return it to intent to make it go back through the IADS site

15:19) Pick an autonomous SAM site and use the 'Manual Emitter Control' to manually target an aircraft working through the emitters and launching
a missile

168
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https://www.youtube.com/watch?v=16lJ7HEl8Y0
https://youtu.be/16lJ7HEl8Y0?t=743
https://youtu.be/16lJ7HEl8Y0?t=774
https://youtu.be/16lJ7HEl8Y0?t=804
https://youtu.be/16lJ7HEl8Y0?t=854
https://youtu.be/16lJ7HEl8Y0?t=919

MACE & ARMOR EW VISUALIZATION & JAMMING

Learning objective:

To visualize common EW effects in MACE and ARMOR

Enabling objectives

Know how to equip jammers

Understand the ‘Auto’ selection in weapons and equipment

Know how to see equipment sensors

Understand what EW information is available in the platform properties window
Understand the MACE platform icon EW symbols

Recap how to display EW indications from the layer manager

Understand the functions of the beam viewer

Know how to display beams and jamming indications in ARMOR

Copyright BSI © 2025
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MACE & ARMOR EW VISUALIZATION & JAMMING

Layer Manager

Equip Jammer / Emission & Jamming Indications EEE== e

File  Window View

. I Q
n Detected by early warning radar I i )
Lo Teams Map Flatforms ‘\Weapons Datalinks Emiliers
. Detected by acquisition radar —
. Platform is being engaged Deectn Fings
L ACO
Jamming D___J;bfm.ra::a_l
Corridor = Fado
e frifraed
- Radar Receiver Beam
- FOIR Receiver Beam
Selected Alstfor Only
Beams
- Search
- Acguisiion
- Target Tracking
- Missile Guidance
Weapons and Equipment
Weapons & Equipment (THUNDERQ1)
| Equi ListFilter | | Platform Hard Points |-
[®] SelectiDeselect All
Do -
| lsemers
[ Missiles / Rockets
_= Jamming Search 2] Bombs / Flares / Grenades O
. [ Guns /A0
Jamming ACQ [0 Avtillery / Mortars / Tank
- Jamming TTR [l Radio ) TOL ! IFF m| m] u|
[Z] Laser /Handheld Devices
Search Radar \ L Spawn Eniies
. [ Expendables
Jamming [ Other 0o®
= — Y ¥
s e o/ Viespon Locsen | @y |:£,‘;,l; |a |
Generic SO Jammer 0 Genenc Chaff RigntDispe. | 30! [
Generic P Jammer | ™ 2.7 | Generic 5P Jammer 11 : D -71
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Jamming Data and Sensor Views

"%, THUNDERO1

Next Waypaoint &
Time to \Waypoint: 00:00:20
Waypoint Arrival Time: 13:02:45

ITarget MNone

Orders: MACE Genenc Plathorm Engagement

State: Executing

Target Tracks:
S0C 3
Az (True): 135° E: 3° (nm): 4.7
Trk Confidence: 63% Trk Priority: 31.0
Primary Trk Source: THUNDERO1 / Generic dircraft Visual Detection
ACQ_6
Az (True): 1 H:1° Rng (nm}: 6.3
TrkC % IrkProtify. 214 _
Primary Trk Source: THUNDERO1 r_ugngnc_Sf‘_ Jammer |
HF_?
Az (True): H:1° Rng (nm
Trk Confidence: 15% Trk Pricrity
Primary Trk RLr:s THUNDERO1 / RADAR W rnlng Receiver
Ew_4
Az (True): 104° H: 1° Rng (nm): 7

Trk Confidence: 45% - LricPoodh. 201
Primary Trk Source: THUNDERO1 ¥ Generic SP Jammer |

Az [TrL.&]: El: Rng (nm):
Trk Pricrity:

oM

Wi Generic 5P Jammer Properties

Properties  Threat Library Sensors

X

Ew Editer

Weapon Location Gty Jl?n-rfaohi; d ,? ,5 ézc;:: Edit
Generic Chaff Right Dispe... '] Edit
Generic SP Jammer 1 [ Edit

Jammed (in last 15s)
Weapons and Equipment — on Jammed Platform
Auto / Selected :

Weapon QY | Enabled Weapon Edt
IR Signature Ground Vehicle 1 Edit
Generc_Tracked_SAM_RADAR.MG 1 Edit
Generic_Tracked_SAM_RADAR.TTR 1 1 I_E:_it_
Generc_Tracked_SAM_RADAR.ACG 1 ! |_E_":I_t_
SAM TDL Radio 1 - -BF 7| it

Properties  Sensors

@ Generic_Tracked_SAM_RADAR.ACQ Properties

EWwf Editor

*

Generic_Tracked_.

SAM_RADAR.ACQ - Enabled

Copyright

© 2025

Generic 5P Jammer - Enabled

: Search
: W : Search
ACO 6 : Generic SAM ACGQ - High Feed

10 DP MH=z
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MACE & ARMOR EW VISUALIZATION & JAMMING
ARMOR EW Indications

VIEW > IG View > Beam Viewer

EA-186G ]
RCS changes beam size based on

Through Area

MSL 24000 ft
detectable range vs scale

Scale multiplier (1= correct size for RCS)

W Beam Viewer Contror

Enable/Disable beams |

¥ ARMOR or CIGI

I™ Disable Ownship Beams LEFES
R SA-19_3 32 km
SA-19
ol HDG | 357M/60@T S~ @ mph
ly Warning [ e i e . —— ———— — — —— )
il Acaquisition 1 26 km
! Acauisition-Track e e /
2 L\?fﬂelt Tgckmc Properties of Selected Beam Type ﬂgﬁ } ggg %BZT
issile Guidance — T
[ lMuminator B= J}l Reset All .
Standoff Jammer v 1D
SelfProtection Jammer Name ACS
Jammer Corridor v BasmPr -
= Color (ARGB) IF 50, 180, 180, 180
Riadar Receiver Scale (m)

[_| EOIR Receiver .
Other Customise Colours I
t Color

The color of the beam as values from 0 to 255 for
SeleCt beam type opaqueness, red, green, and blue. (AARRGGBB format) TTR Beam
to display
Properties of Selected Beam Function Type:

Missile Guidance Beam
[Color — Select the color of the beam to display in the IG.

,Culling — False will show the beam even when inside it. Select true for better performance.
BS' Detail Level - Amount of beam shape detail shown from 3dB (low) to 128 dB (high).
Scale — Maximum length of the beam in meters.
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ARMOR EW Inl:lil::%;cions

. EA-18G_2 39T m
IR Signature EA-186
HDG 255M 258T IAS 0 kts
MSL 24000 ft

EO IR Receivers

EA-186._2 329 m
EA-186

HDG 127M 1301’ IAS 528 kts
NSL 24800 f

Radar Receiver (RWR)

Red Radar (Outline)
Being Blue Jammed (Fill)

HDG 357M 8881

E@,

3D Radar Cross Section
RCS

Aircraft Jammer Lobe

OUTLINES|

B
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GPS Jamming and Meaconing

= (Can be added from Weapons & Equipment

= Active — when Auto/Enabled — Weapons Free
= Weapon Effects

= GPS Meaconer — spoofs target position for weapons
= GPS Jammer — stops GPS guidance for weapons (Will not fire if GPS only)

= Navigation Effects [N]
= Only effect platforms loaded with GPS — equipment in their inventory
= GPS Meaconer — offsets platform track from waypoints regardless of platform proficiency
= GPS Jammer — offsets platform track from waypoints — distance based on platform proficiency
= ‘N’ shown on platform icon

ey Experanes

Directed Energy

B Wi e B W | e 3::;?::
Fare (M206) Left Winglip.
GAU-3 30mm 575

ZPAVEWAY (Entty 1
GBU38JDAM  (Entty 1005)
GBU-38JDAM  (Entty 1006)

EEO0&
)

B

['set| [gps

ignature A-
Laser Designator RS

E

Zi

-

S
EEEEE

RADAR Waming Receiver
TACAN Navaid
Visual Detection Arbome (A/L/S)

E0SEEEEO0EEE &
[El=i=lsi=islei=isi=)=)=)

alalalv|o - B[] [3]8
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MACE & ARMOR EW VISUALIZATION & JAMMING

Student Exercise - Link to Online Solution Video

© O N OO AW

_— A A A -
N N -

15.
16.

:14) Add a Generic IADS to the mission - snap radars to high points - confirm the data links (relink if necessary)

4

:41) Add an autonomous SAM elsewhere in the mission

00:52) (if not already displayed) use the layer manager to display the range for the SAMs

:

:37) Add 2 x 'Generic Fighter' aircraft - Name one 'Attack' and one 'Jammer’ - Place both at 8000ft amsl|
02:46) Place the 'Attack’ aircraft on a circular waypoint route through the IADS
02:59) Make the attacking aircraft invulnerable using platform properties

:12) Place the 'Jammer' aircraft in an out of intent 'racetrack’ orbit on the edge of the IADs

2

:21) Add a standoff jammer aircraft and ensure it is auto-enabled

:

:41) Check the threat library for the SO Jammer includes the threats in the IADS that you placed

:07) Check / Add a self protection (SP) jammer to the attack aircraft - ensure it is auto-enabled

:

:43) Start the mission

:

:49) Use the 'Layer Manager' to display: Jammer, Radar Receiver Beam, Search Target Track and Missile guidance emissions

;

:12) Use the 'Layer Manager' to set Platform 'Engagement Range' to 'Visible When Playing'

05:37) Observe the MACE icon indications for aircraft illuminated by different types of radar and the indications that enemy radars are being
jammed

(06:09) Open the 'Weapons & Equipment' on the attack aircraft and 'Edit' the RWR to see threat indications

P e e e e e e e e e e e

(06:46) Open 'Platform Properties' on one of the enemy radars and check the status window for target track information
Cont...
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https://www.youtube.com/watch?v=uBovsJIz4fw
https://youtu.be/uBovsJIz4fw?t=14
https://youtu.be/uBovsJIz4fw?t=41
https://youtu.be/uBovsJIz4fw?t=52
https://youtu.be/uBovsJIz4fw?t=96
https://youtu.be/uBovsJIz4fw?t=166
https://youtu.be/uBovsJIz4fw?t=179
https://youtu.be/uBovsJIz4fw?t=192
https://youtu.be/uBovsJIz4fw?t=201
https://youtu.be/uBovsJIz4fw?t=221
https://youtu.be/uBovsJIz4fw?t=246
https://youtu.be/uBovsJIz4fw?t=282
https://youtu.be/uBovsJIz4fw?t=289
https://youtu.be/uBovsJIz4fw?t=313
https://youtu.be/uBovsJIz4fw?t=337
https://youtu.be/uBovsJIz4fw?t=369
https://youtu.be/uBovsJIz4fw?t=405

MACE & ARMOR EW VISUALIZATION & JAMMING

Student Exercise - Link to Online Solution Video
17.  (07:11) Use the 'Beam Viewer' to display in ARMOR all types of radar, jammer, and jammer corridor
18.  (07:49) Turn on entity outlines - navigate to an enemy radar being jammed to observe the pulsing color jamming visualization

19.  (08:22) On the jammer aircraft disable all the jammers - Observe missile launch and visualization in MACE and ARMOR)

177
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https://www.youtube.com/watch?v=uBovsJIz4fw
https://youtu.be/uBovsJIz4fw?t=430
https://youtu.be/uBovsJIz4fw?t=469
https://youtu.be/uBovsJIz4fw?t=502

MACE ELECTRONIC WARFARE COMBAT DISPLAYS

Learning objective:

. To be able to use the common combat displays in MACE
Enabling objectives

= Recap own-ship — top lock relationship

. Know how to open ownship combat displays

. Understand the RWR indications

. Understand the IRWR indications

. Know how to use the CMDS

. Know how to manually dispense chaff and flares
= Recap basic scripting

= Know how to DF a ground radio transmission

Copyright BSI © 2025
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MACE ELECTRONIC WARFARE COMBAT DISPLAYS
Ownship/Sensor - Top/Bottom Lock

. Ownship = What s selected in MACE ...

. ‘ N . . I - doystick Butons 1
= .. until we ‘LOCK’ an entity as own-ship 1| it Ground Pl Cortet - '
1| o for Flight Mode! ! Look Axis: [Z-Axs ol [Logtech Dual Action 1
1
. . . . TOP LOCK 1| s o Thrust  Movement: [y €| [Cogtech Dual Action
= Joysticks and displays control/view THAT entity ! reetiom oy 3| € | ———————— | 1
Visuals & Displays i ’ -
: Engine Mixture: [z o :
System Settings = Visual (Ownship) 1| et (st e l—lu_:' 20 | —| |
. 1| Select Next Wezy = 8 Logitech Dual Acti
e e e ' Locked to this platform i - — —— I
1 ol T ey 1 S— | | SelectNext Target s = | ¢ | [Cogtech Dual Action H
1 = o ,—
1| Ol Query LOSfrom Visual  CIGI View ID: Group ID: : ® i [eesmeiem 8 | € | [Costech Dl Acion i
1 N . ‘Shoot Guns: 6 33 Lol Logitech Dual Action |
1 Sk | BE' ’W'l BE‘ Enity ‘ DE‘ Iz ‘D oco : : Extend Speed Brake/ ZoomIn:  [7 —| | Logitech Dual Action 1
1 Attachment 1 F3| ¢ |[rmommm | !
1 Retract Speed Brake / Zoom Qut: |5 Logitech Dual Action
1
|| e s ot ' o = le=—
: Offset (m) Distance: = : ; Retract Flaps = s 1
1 o = 1
1|| Ofiset(m) Xfwd): [aa0 =] Y(right):[0.00 =] Z (down): [7.00 =] : | | Teagle Landing Gear / Not Used: |20 =l |
1 Dispense ECM / Pickup Item: 12 = Lol Logitech Dual Action
[eoo0 =] e =] ) i | | Disper 2 = 1
: FOV(deg): J60.00 2|  Zoam FOV(deg). |1500 = [ Fixed View 1 I | Release Joystick Contral = s Logtech Dual Action 1
jI| tear Clip(m) [l Toggle Client Mods (OT COMMOR) ! b | 7 Chascer snce vy FSVT | ¢ | [ommntuiem |
: Selectable Spectrums 1 I | Cyele Visusl Spectrum: 2 | © [Logtech Dual Action :
1 ! Pz | c (T
I|| ODroaw  [eocder [DRwr  ClRBH - [Ewve ; y | eterTos ek = - i
] | | Aods for Rudder [FecAcs |
: HUD | || Enter Vehicle (humansonly) [T =] | ¢ | [Cogtech Dud Acton 1
1|| [JEnabled ~ Size: [6.0 =] Width: Height: : : Exit Vehicle (humans cniy): 3 =|| ¢ | [Cogkech Dua Action :
L | 1 | Toggle Weapon Mode: T | 1
i ------------.‘-C:n;ra.‘------------- : Glance Left ,E -~ ,— :
! | 2] Enabled CIGI View ID ! 1| waree e = —
: i : 17 Carmera Contral = = AT R R SRS SO SSSTS i
] sie:[ OF] e[ 0F] Entiv:[  oF] P D000 [#] " 1 | Axis for Camera Control [ois 2 Lol 1
I Control 1 1| Zoom In Button: = | e :
V1 € sensor Form ! ! Zoom Out Button = s
\ | 1 - 1
1| & Joystick 1 1 | Zoom Siider (Replaces Butions): [1 =] | ¢ 1
i : ! e |lr—|!
Use Loaded Equipment for Zoom / Spectrum || ZED A e R ) |
! - remron: oo | BOTTOM LOCK | o e =l e}
! @ Contiruous.  Step . ; ! Sensors / Camera St 2E i
! Joystick Dead Zone % ; . 1| Lase rgr = (I | ——r
i Selecisble Spectrums | Locked to this platform 1| Boresight Camers |- [T |1
: Cleosw [Fe0Coor EIRwWH [EREH [ENvG : : Nadir Camera: =K ] :
1 1 P | | LaseriR Toggle: = I b
E sl ______________________________ : Cycle Camera Spectrum: ,E [l ,— :
|| Lockon Laser Spot = _(‘_ ______________I180
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BTSN File  MissionBuider  MissionCortrols  Entity Controls  Scripting  Avionics Displays

Combat Displays

B RWR -

CombatDisplays | Analysis  View

F-16CG_2 = X

IP - 1310/ALR

Threat Symbols

Display Search Radars

Toggle
Open (16 Threats) / MODE
Priority Mode (5 Threats)

SEARCH HANDOFF LAUNCH ALTITUDE

Ny == === e =

ACTIVITY
ACT/IPWR

édn
power YL)

T SYS TEST =<

BS' Separates Display Power on/off
Collocated Unknowns
Symbols

Handoff — manual
cycle vs auto priority

Missile Launch Indication

‘Weapon

o

Auto S/ Selected

Location @Y | Enabled | Weapon

Edit

RADAR Waming Receiver 1 Edit

Opening Combat Displays RWR appends RWR Equipment
to ownship (Top-Locked platform) Weapons and
Equipment

Seenin RED in Weapons and Equipment List

RWR displays identified emitters using green symbols
positioned in the Azimuth Display

RMB or [Edit] on RWR Device opens Properties

Displays precise threat and emitter names hitting RW receiver

@ RADAR Warning Receiver Properties X

Ew Editor

Propettios  Threat Library  Sensers

Toggle Hi/ Low Altitude
mode (change threat pri)

Copyright © 2025

[RADAR Waming Receiver - Enabled

List of emitters in threat
library that are received
by the device

quisition Tracking

F-15E_1 : APG-82 : SAR

Spoon Rest ACG_7 - SPOONREST : Acquistion
SA2TTR_41: FAN_SONG_B_F TTR : Honzontdl Sweep

Viper11 : Link-16 Radio : Tx
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MACE ELECTRONIC WARFARE COMBAT DISPLAYS o

85 IRWR - F-16CG_2 = X fSHORTCUTS-_—_—_____________________________________________-;
. ALT +C Dispense Chaff on ownship platform !
E ALT+F Dispense Flares on ownship platform |
. ALT +B Dispenses Chaff AND Flares on ownship platform !
THREAT POWER FAILURE  cMDs |
cl SVETER " CMDS - can auto dispense based on IRWR (Auto Mode)
= FRESSIDIEST — . CMDS - Programmes are programmed in CMDS SMS Panel
= Dispense manually pushing the [Chaff] & [Flare] buttons
= Quantities reflect what is in Weapons & Equipment for the platform
Quadrant of Indicates AUTO mode - .
detected failure of CMDS will - Quantities can be changed:
threat sensor dispense flares = in the CMDS SMS Panel
= orin Weapons & Equipment
Chaff quantity | | Flare quantity

= Reload ALL entities weapons and expendables in Mission Controls

o ALE-40 CMDS - F-16CG_2

Press for Flare / Chaff
COM - indicates command

L e has been received MISSION CONTROLS = Mission Options
ETTiSON
Ll EXPENDABLES INVENTORY Reload
, fEE
On/off DISPENSER  TYPE | QTY 1
" 1 crar 1 [120 y
MULT PROG : - ;_3:0__3_:
(‘) OFF EXPENDABLES PROGRAM FORMAT Weapons & Equipment
w o
SINGLE >~ PROG TYPE Egiﬂ E\’NUTR\/SLT géb\ﬁﬁ S\@%}E Weapon Location WQW |
1
1 cHarF (4 <| (4 <+ |2 <] 120~ Chaff (RR-180) : 120:
BS| Single Chaff 2 s 4 a0 | Rlare (MJU-7) RightDispenser | 30!
Or iaw ___igz
CMDS SMS Copyright BS| © 2025
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o

Direction Finding a Signal With Combat Dlsplays

B a6 - uavt - o X & DFScope - UAV_1 X Reconnaissance Log - UAV_1
ALQ-161 Control... ELNOT File# 02 )
RF |127.0 MHz MEZ 0 NM

PRI[  uSec ScanType [
PD[ uSec  ScanTime Sec

Bullseys
Remarks Location l_\’_
Allegiance ,ﬁ

DF Cuts Child RF

Delete DF Add Child ‘ |
DF Time: RF DF Time:
0s0.6 18:02:36. 7430000

UNKNWN

SCAN RATE ANT/CURSOR POSITION

]

= (1) Open and Power Up: Open ALQ-161and Power on; Open DF Scope and Power on;
Open Reconnaissance Log

= (2) Select Transmission: On receipt of transmission, select transmission line on ALQ-161
= (3) Set Direction of Transmission: Line up cursor with transmission line on DF-Scope
= (4) Log to Reconnaissance Log: Press Log

= (5) Triangulate: Repeat then look at triangulation on MACE Map
Copyright © 2025
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MACE ELECTRONIC WARFARE COMBAT DISPLAYS

Student Exercise Link to Online Solution Video

1. (00:09) Set up a mission with 1x Generic Fighter aircraft which is equipped with a Self Protection (SP) Jammer, chaff and flares

2. (00:17) Add to the mission: - 1 x Auto SAM - 1x AAA system with engagement zone overlapping the auto SAM - Relink if necessary and ensure
radars are snapped to high points

(00:47) ‘Top-Lock’ the visuals, displays, and joystick, to the fighter aircraft
(00:53) Select own-ship invulnerability in Mission Controls
(01:00) Open the following ‘Combat Displays’: - RWR - CMDS - IRWR

(01:20) Start the mission and use the 'Entity Control Ribbons" to: - fly the aircraft through the engagement zones- observe the indications on the
RWR and IRWR

(03:00) Dispense Chaff and Flares from MACE CMDS panel - and again using the Joystick controls and/or MACE Shortcuts

(04:00) Use the RWR:- ‘Tgt Sep’ button to separate the indications on the RWR display - 'Manual Handoff' to change priority target- Return to
'‘auto-handoff' mode

I e

N

. (04:20) Put the aircraft in a race-track orbit perpendicular to the threats outside the engagement zones
10. (04:32) Add a human platform

. (04:48) Make a script that: - equips the human with a radio ('Mission-2' tab - 'Set Platform Equipment') - then transmits the text “A lot of Text A lot

of Text” (‘Radio/TDL' tab - 'Make Radio Call')
12.  (05:30) Open the combat displays: - DF Scope - Pan-scope (ALQ-161) - Reconnaissance Log
13.  (06:04) Execute the script

14. (06:08) Use the Pan-scope, DF Scope Log to find the source of the transmission — repeat the script execution as required

Copyright BSI © 2025
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https://www.youtube.com/watch?v=0AN07UmGrOg
https://youtu.be/0AN07UmGrOg?list=PLa0gPXcTHmLEb-fO1FbmjrpUsvzl5hUW8&t=9
https://youtu.be/0AN07UmGrOg?list=PLa0gPXcTHmLEb-fO1FbmjrpUsvzl5hUW8&t=17
https://youtu.be/0AN07UmGrOg?list=PLa0gPXcTHmLEb-fO1FbmjrpUsvzl5hUW8&t=47
https://youtu.be/0AN07UmGrOg?list=PLa0gPXcTHmLEb-fO1FbmjrpUsvzl5hUW8&t=53
https://youtu.be/0AN07UmGrOg?list=PLa0gPXcTHmLEb-fO1FbmjrpUsvzl5hUW8&t=60
https://youtu.be/0AN07UmGrOg?list=PLa0gPXcTHmLEb-fO1FbmjrpUsvzl5hUW8&t=80
https://youtu.be/0AN07UmGrOg?list=PLa0gPXcTHmLEb-fO1FbmjrpUsvzl5hUW8&t=180
https://youtu.be/0AN07UmGrOg?list=PLa0gPXcTHmLEb-fO1FbmjrpUsvzl5hUW8&t=240
https://youtu.be/0AN07UmGrOg?list=PLa0gPXcTHmLEb-fO1FbmjrpUsvzl5hUW8&t=261
https://youtu.be/0AN07UmGrOg?list=PLa0gPXcTHmLEb-fO1FbmjrpUsvzl5hUW8&t=272
https://youtu.be/0AN07UmGrOg?list=PLa0gPXcTHmLEb-fO1FbmjrpUsvzl5hUW8&t=288
https://youtu.be/0AN07UmGrOg?list=PLa0gPXcTHmLEb-fO1FbmjrpUsvzl5hUW8&t=330
https://youtu.be/0AN07UmGrOg?list=PLa0gPXcTHmLEb-fO1FbmjrpUsvzl5hUW8&t=364
https://youtu.be/0AN07UmGrOg?list=PLa0gPXcTHmLEb-fO1FbmjrpUsvzl5hUW8&t=368

MACE & ARMOR EW ANALYSIS TOOLS 1

Learning objective:

. To be able to use the mission rehearsal toolbox and visualizations in MACE and ARMOR to conduct detailed EW Analysis
Enabling objectives

= Know how to use the context menu to open platform specific MRT

. Know how to enable radar diffraction in system settings

. Know how to draw a Line of Site plot for a platform in the MRT

. Know how to draw a radar propagation plot for different target RCS’s

. Know how to visualize an RCS in ARMOR

. Know how to draw a radio propagation plot for a given receiver sensitivity and altitude

= Know how to draw route evaluations for platforms vs particular threats and how to move and adjust waypoints to change the
outcome

= Know how to run flyout evaluations for platforms vs particular threats and platform evasion parameters
= Know how to run a MARC route to evaluate route from and to a point based on user parameters
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Activating Plugins - MACE Extensions

. . . . Plugins
= The analysis tools may need to be activated in plugins e
ropagation loal
¢ RadpargAnalys\s :
ik SR e
. ) T oJER SeforSwesn T )
= Mission Rehearsal Toolbox (Propagation Tool) |l S Vewer |
. TacticalDisplay
= Radar Analysis g, Temain Generator
Im| Tile Downloader
ARMOR Plugin
= Sensor Sweep Eh i
) 1S Tt e~ T
= Spectrum Viewer
= Weapon View
Radar Detection Anslysis Tool -]
@ NW_Auto SAM (1 105 1027) X i
\Weapons [~ Stay On Entity I Freeze Platforms | Freeze \Weapons

Generic Surface to Air Missile System
Generic Surface to Air Missile System
Generic Surface to Air Missile

I3 Sensor Sweep - X System
(Generic Suftacs to Ar Missie (1105 1031)

Sensor Selection
Platiorm WV Select from Map

T rT—— - o0 x FoerenicE |

| o o s oo

‘Weapon Status

Weapon Software: Generic Weapen Command Devices.

Stetus: Generic Surface to Ar Missle Launched. Powered 1249knts  Distance o Target

105 RADMR ESM.Rado Roue Eua Fyout Evi Range Pt
Target Height AGL Drew (08 ™ Elevation Prfle vindsu
| 0

Los

Curent Target: None
intemal Guidance target lost
RF Receiver: Generic SAM Seeker Tracking THUNDER(2

4 Preview

e v Display
" M Angular Resoluiion 1.0000
- Fode Rate
Range 60.0 km
R 1024

Terrain Manual Gai 1

- Angular Resolufion
le The angular width of each line radiating from the
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MACE & ARMOR EW ANALYSIS TOOLS 1

Mission Rehearsal Toolbox - General b Tttt et i s

Los RADAR ESM/Radio Route Eval Fiyout Eval.  Range Plot

™ DrawlLOS ™ Elevation Profile Window

. Access from platform context menu (RMB on entity)
] Will be latched to that entity  Helt i o LS
. Always check the top of the form for entity name

] This cantrol displays Line Of Sight areas in green from the selected
Entity Under platform to a Target Height Above Ground Level. Move the slider or

= Does not change with subsequent entity selection Analysis enler and elevaton or he AGL
The Height Required for LOS selection displays non visible (shadow)

u May have many Open areas as a color. If shaded green an increase in aliitude by less than

10% of current AGL is required to obtain LOS.

NOTE: The "LOS Precision" value (MACE System Settings, Options tab)

affects plot output and the Profile Window. A values of 90m or less is
Platform RMB Context Menu reccomended
=
-1 Properties
= Weapons and Equipment (4] Mission Rehearsal Twlhll:sw__fl - 0 x
==
a EW Devices Max Drawing Range (nm) |20 3: Tool locked to this platfarm. Use platfarm context menu for others.
1 Actions b 7 aGL LOS  RADAR ESM/Radic Route Eval. Fyout Eval. Range Plot
Target Height AGL I Drav: Propagation
Commands L4 T8 R Receiver Sensitvity (dBm)[70 =]
SE|ECtEd » Transmitter Mode
v Generic EW a vl 1 Search a

| [] 1ADS TDL Radio

% Mission Rehearsal Tool

*TIP - CLEAN UP TOOLBOXES AFTER USE : :

This confrol displays the calculated strength of a signal from

It is easy to get confused which MRT relates to which entity. We suggest you close R
MRT windows when you are done with them — they are easy enough to reopen!

Areas of strongest signal are green fading through orange (3dB
above minimum sensitivity) to red. Clear areas have no signal

BSI
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MACE & ARMOR EW ANALYSIS TOOLS 1

Mission Rehearsal Toolbox - Line of Sight Analysis

T
THUNDERO1 | “
)
[ |

* 124 Mission Rehearsal Toolbox - NW_Auto_SAM (LOS)

Max Drawing Range (nm) |20 E

| Rl LOS RADAR ESM/Rado Route Eval Fyout Eval RangePlt MARC
Target Height AGL ¥ Draw(0S
BED @ 108

© Height Reuired or LOS
1% ShowLOSin ARMOR

I Inchude Trees (ARMOR only) 1

This control dispiays Line Of Sight areas in color on the MACE map from the.
selected platiorm to a Target Height Move the sider or enter an elevaton

"Height Required for LOS' displays non visible (shadow) areas on the MACE
map and as a visibility volume in ARMOR. the lower boundary of which
represents the height required for LOS

NOTE: The "LOS Precision” value (MACE System Settings. Options tab) affects
plot output and the Profile Window. A values of 90m or less is reccomended

Copyright BSI © 2025

LOS mode

Colour indicates where there IS Line of Sight

= FROM the selected Entity

= TO a target — at the height specified

= Colour can be changed — useful for multiple plots

= Can be displayed in ARMOR — can include trees and buildings

Height Required for LOS mode - Inverse of LOS

Shows areas on the map where:

= Yellow shows where there is NOT Line of Sight from the selected entity —
at the height specified

= Most often used on aircraft to show what can be seen at the current
aircraft altitude (set target height to Oft agl!)

Elevation Window
Shows terrain profile to mouse pointer after pressing ALT
Line shows Green for LOS / RED for no LOS

If mouse pointer is
= Over ground — Shows ground level Line of Site Line
= Over platform — shows LOS from platform to selected entity
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MACE & ARMOR EW ANALYSIS TOOLS 1

Mission Rehearsal Toolbox - Line of Sight Analysis

BSI”

5191

¥ 6L

Target Height AGL

144 ft

2] Mission Rehearsal Toolbox - EF-SA19-1 (LOS)

Max Drawing Range (nm) [20 2]
L0S RADAR ESM/Rado RoueEval Fhyout Eval Range Pit MARC

¥ DrawlOS Optiors
Plot Color: [Orange =

¥ ShowLOS in ARMOR
I Include Trees (ARMOR orly)
I include Buildings (ARMOR only)
T~ Blevation Prokle Window

€ Height Required for LOS

This control displays Line Of Sight areas in color on the MACE map from the.
selected plaior 1o 8 Target Hewght Move the siider or enter an slevation

Hesght Required for LOS' displays non visibie (shadow) areas on the MACE
map and 53 3 visibiy volume in ARMOR, the iower boundary of which
represents the height required for LOS.

NOTE: The LOS Precision” value (MACE System Setiings, Options tab) affects
plot output and the Profile Window. A values of 90m of less is reccomended.

8 Mission Rehes

Max Orawing Range (nm) 20 =] i |

¥ 6L

Target Height AGL

144 1t

L0S  RADAR ESM/Rado PoueEval Fyou Eval RangePit MARC
 DrawlOS Optiors
Plot Calor [Grange -
¥ Show LOS in ARMOR
I~ include Trees (ARMOR cnly)
I™ Include Buildings (ARMOR cely)
™ Blevation Profile Window

This control displays Line Of Sight areas in color on the MACE map from the
selected platiorm 10 & Target Height Move the siidec or enter an slevation

'Height Required for LOS' diaplays non visible (shadow) areas on the MACE
map and 5 3 visibity volume in ARMOR, the iower boundary of which
represents the hexght required for LOS

NOTE: The "LOS Precision” value (MACE System Settings, Options tab) affects
plot output and the Profile Window. A values of 90m of less is reccomended.

Copyright BSI © 2025
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MACE & ARMOR EW ANALYSIS TOOLS 1

Mission Rehearsal Toolbox - Line of Sight Analysis

Max Drawing Range (nm) [20 = Help
R AGL L0S  RADAR ESM/Rado RouteEval. Fyou Eval. Range Pt MARC
Target Height AGL ¥ DrawLOS Options

441t @ L0S Plot Color: [Orange =

€ Height Required for LOS

EF-8A19-1

W Show LOS in ARMOR

™ Blevation Profile Window

This control displays Line Of Sight areas in color on the MACE map from the
selected platiorm to a Target Height Move the slider or enter an elevation

'Height Required for LOS' dispiays non wisible (shadow) areas on the MACE
map and as a visibility volume in ARMOR, the lower boundary of which
represents the height required for LOS.

= NOTE: The "LOS Precision” value (MACE System Settings, Options tab) afiects
plot output and the Profile Window. A values of 90m or less is reccomended.

10.00m

Drawing complete.
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MACE & ARMOR EW ANALYSIS TOOLS 1

Mission Rehearsal Toolbox — Radar Propagation

Manual Target

Height

Manual Target
RCS

Auto Target
RCS & Height

a
AA

"

IV AGL

Varget Height AGL

Drawing complete.

Max Drawing Range (nm) [20 =

e

!
¥

{J

[ s5389dir/A | Afa

|| Mission Rehearsal Toolbox - SAM_1 (Radar)

s fF

Target RCS [0.3000

Radar Mode

I Generic mcq - ¥l 1High Feed a
Generic SAPMG | 2 Middle Feglh

(] Generic SAN TTR [ 3LowFeed

This control displays the calculated strength of a raday return for a specified
value or a target's 3D Radar Cross Section (includinglMTI/Doppler notch)
Radar calculgtion is performed using the selected Rgdar and Mode.

Areas of strorjgest return are green fading through orgnge (3dB above
minimum senditivity) to red. Clear areas have no radal retum

Select a radar
on the
platform

Select a mode
on the radar

Copyright BSI © 2025

Select any equipped platform radar and mode for that
radar

Displays signal strength of the radar return based on:
Radar Cross Section (manual or for selected target)
Beam Properties
Diffraction over terrain (DeyGout’s Method) — Enable in form
M Draw Radar Propagation
Colour Shading:
Green = Strong Signal Return
= 3dB above the receivers’ minimum sensitivity
Red = Signal return at receivers’ floor
MSelected Target

Will populate the RCS with selected target:
= RCS based on aspect

AND

= Adjust Target Altitude Automatically
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Mission Rehearsal Toolbox - ESM Radio

wam & ] Strength of a signal from the selected entity — Based on:

- - = Transmitter signal parameters (e.g. power, freq, wavelength)
Receiver Receiver Select

Height Sensitivity Radio Device = Sensitivity of the receiver

T e e e Select a mode = Altitude of the receiver (e.g. antenna height)
R ) on the radio = |ncludes diffraction over terrain (DeyGout’'s Method)
| LOS RADAR ESM/Radio Route Eval. Fyout Eval/ Range MARC .
- P I e p— = Colour Shading:
 » Receiver Sensitivity (dBm) |- + .
<" Transmiter * M/ = Green = Strong Signal Return
| L_J GPS v 1Tx

@

= Orange = 3dB above the receivers’ minimum sensitivity

= Red = Signal return at receivers’ floor

Jammers - Check box to enable or select frommep. @) * Virtual Jamn s

o T TET Virtual = No Shading = Signal not received
» EYerra of 100w |od8 _ | Jammers on .

e on__|oow o] Existing . Can be used to determine:

™ |JAMMER Comms Jam... | 11ft 5000w |0dB

Platforms

= Susceptibility to detection / DF

This control displays th¢ calculated strength of a signal. green fading .
through orange (3dB above minimum sensitivity) to red. = Wh ere tO best pl acera d 10 re | ayS

] Jamming Effect on Propagation

Platforms with = Select any entity equipped with comms jammer to see effect
jammers
equipped AND/OR
= Place a ‘Virtual Jammer’ — select any other entity and input jamming
parameters

194
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MACE & ARMOR EW ANALYSIS TOOLS 1
MACE Assisted Route Creation [MARC]

Endpoint Arc Tool | Creates a route based on - Start point, End Point, Included threats / priorities,

Scores attributed to overall parameters

= (1) Select start an end points (pick from map) @

= Use arctool for end point if forcing an approach direction IE
0 . (2) Select Ingress Altitude
Select Ingress # i 1~ Adjust scores for
- N9 Select start point Just ¢ . (3) Select overall preference for Safest vs Shortest — Changes
Altitude and end points from individual . )
—LGLv-11 map parameters parameters on right-hand-side

W Dravfing Fange (nm) [20 2] =3 . (4) Adjust individual parameters

v AGL LOS  RADAR ESM /Rado Route EvalygFyout Eval. Rangs Plot MARC - Parameters

Target Weight AGL :'sEnTrnTm O _: == = Speed - Route Speed (affects doppler)

[0k | ! obissive [rsmmL ez @] o[V g'p";‘f ___________ oI = Vert Deviation — Max altitude deviation from route (height of model)

Select General Safest D;u Srea 1 X‘:‘nr;.;,&i,:ng Ei:ln i = Indirect Masking — considered or not
Profile For Route > : Terrain 260 meter | =  Grid Resolution — spacing
%‘ ______ _ _@ ; e oy o ! = Scores (1is 100% importance)
; Use | Theat e L, ﬂgf;os, False i = Distance — shorter vs longer route
Distance 0.30 : .
Adjust included I» '; i:?_:’“ m : Wﬂ:ﬂmm o : =  Weapon Range —time in weapon range
threats and T  |sai57 100 i ;;::;?kamg ?ﬁ 1 *  Tracking —time tracked
individual priorities I v |3A19.8 100 :_ _Dﬁie':_ﬁn: o _ﬂ—fﬂ_ L _: =  Weapon Tracking — Tracking inside weapon range
. |sA2cP 13 100 = Detection —time detected by any radar
1 v |sA221 100 . ) . . .. .
= . (5) Which threats are included in analysis - what priority to give to each
- = (6) Generate route
. (7) Append or replace waypoints for selected platform

In Time: 1.971

GE* Route id‘l \yaypoints Cancel Clear
Route Cnmpl@ e

7 21
BSI "~ Generate
T Route

Add
Waypoints

Works f f hi MACE 202
Copyright BSI © 2025 orks for surface ships too (MACE 2025)
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Mission Rehearsal Toolbox - Route Eval

55 WP Properties: NASTYOT WP: 1

Status

/2y point 1 (Generic Aftack Helo)

Hitude: 1000 ft
istance to Waypaint 0.93 nm

ime to aypoint: 00:00:45

iaypoint Arrival Time: 13.00.45

uel Remaining: 2527 (Ibs) | 1146 (kg)
iy point Actions Time: 13:00:38
htions: No Actions

Properties

x
2

Select platform to
display waypoints

O ]
AP AT ‘\\‘, SS72 b
T a >

22|51 |[Quick Search | [ Leg At AGLor MSL - l‘
s [Tis | Set Leg Altitude to Fly as AGL s of -
Leg Alitude l.m:| or MSLcrofilefor this leg 5+
Ui v (’ s \
Leg Alfitude AGL or MSL. Pl Ly | ) k )
e § ¢
= f Resolutlon of
L 7 7 f Evaluation
K 2
s 5 Y pa rameters |
Wy o e SSM_., g‘ B
1] Mission Rehearsal Toolbox - NASTYO1 o X
Max Drawing Range (nm) [0 32 Tool locked to this platform. Use platform context menu for others.
¥ AGL LOS RADAR ESM/Radio Route Eval. Fyout Eval. Range Plot
Target Height AGL ¥/ Evaluate Route Route Increments (m) [50 =]
e Select th t ° ! Gl sk | ﬁ LOS Precision (m)  [250 =]
. elec reats [ NW_Auto_AA a . - -
that are £ sa 2 Start/ End Waypoints |1 3 10 3
> D ™ Automatically Evaluate New Threats A\
evaluated [ Possible Weapon Hit
Tracking Sensor

ED - Weapon impact possible.

RANGE - In weapon range, reduced tra

Threats are evaluated for weaporfs that require a Line Of Sight to shogt

Evaluates the route (or parts of it) based upon: Atmospheric conditions, Target 3D RCS, MTI
Doppler Notch, Direct/Indirect Terrain Masking, weapon flyout parameters vs target presentation

= (1) Leg altitude (best to select AGL!)

= (2) Tracking from selected threat platform(s) — sensors on platform
= (3) Must have platform selected in MACE to see waypoint route colouring
. (4) Select resolution

= Segment width along route
= LOS resolution from each threat to entity position along route
= Smaller increments require more processing
= (5) Discount waypoints outside of threat area to speed up analysis
= (6) Colours depend on what option is checked
= [ Possible Weapon Hit
= Red - inrange and good target tracking
= Orange — within weapon employment range, but reduced target tracking

— tracking data sufficient to take a shot, but weapon cannot hit
= Green - notin range or tracked

= M Tracking Sensor
= Red - good tracking
= Orange — within MTI or doppler notch

and track.
Tracking vadraevalualed forfatmospheric ar, ading loss.
target 3D RC
igasKog Weapon Hit = Partial route
or Tracking selection via
Sensor Mode waypoints

— hidden by indirect terrain masking

. Green— not tracked NOTE - OUT OF AMMO VS ROUTE EVAL

Threats that have no ammunition will not be

Copyright BSI © 2025 populated in the threat list
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MACE & ARMOR EW ANALYSIS TOOLS 1
Mission Rehearsal Toolbox - Route Eval in ARMOR

[P’

1000 Agt.
75 kts
NASTY®1 8.8 kn
Generic Attack Helo.

HDG ©O3M BO6T  IAS 8 kts
AGL 295 ft

18
1000' AGL
75 kts

Use MACE Beam viewer plugin and <B>in ARMOR to display beams
Use <Y> in ARMOR to display route waypoints

= <CTRL> + <Y> Cycle Waypoint Entity (MACE Selected / Top-locked / Bottom-locked )

= <SHIFT> + <Y> Cycle Waypoint Labels

= <ALT> + <+> or <-> Scale Waypoint Size
Move waypoints in MACE see coloured route analysis update in ARMOR
Use ARMOR camera view to help orientate when surveying route

View 2 IG View > ARMOR
e =
e Launch ARMOR

‘E Show ARMOR Camera

f"'b ARMOR Settings

Copyright BSI © 2025
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Mission Rehearsal Toolbox - Flyout Eval

Evaluates manoeuvres at specific locations along route against a
single threat

. (1) Select threat from dropdown or from map
. (2) Select location of platform when threat launches (on its route)

= Optional selections:

Select location at 3) To select manoeuvre to be performed in response to launch

launch

list or map (waypoint or map)

|24] Mission Rehearsal Toolbox - THUI

Select threat from H

3)

= (4) To select a delay (reaction time) before manoeuvre is performed
(5)
)

Max Drewing Range (nm) [20 =] Tool locked to this plafform. Use platform cantext men-or of = (5) To run manoeuvre to specific location (e.g. to take advantage of terrain)
~ LOS RADAR ESM/Rado RoutgEval. Flyout Eval. Range Plot Select evasive - (6 TO run in real—time OR 4x speed
Target Height AGL _ Threat: |NW_Auto_SAM 2 E manoeuvre . . . .
Select location ;‘;iif,";.‘jl”:;";amﬂ.‘“ =L i ————— . Ensure mission is saved before running flyout
to evade to i ) Delay to = Colours after flyout indicate
(If applicable) < T manoeuvre

Fiyouts = Successful manoeuvre
w| NW_Auto_SAM vs THUNDEROZ @ WP 2 offset 0 nm: miss. Script SAM\SAM_Evasion_To_Location.xml after 2 5. Maneuver to: 40.45173,8.09658

= Red Missile Flightpath Line = Missile hit selected entity
List of flyout X X ) .
results = Blue Flightpath Line = Entity flight path

Remove Selected Remave All

199
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Mission Rehearsal Toolbox - Flyout Eval

4

a
-]

Select location at
launch
(waypoint or map)

Select threat from

list or map
A olbox - THUN

Max Drawing Range (nm) |20 El

~ Lo AD

is plafform. Use platfan
do  Routg Eval. Flyout Eval. Range Plot Select evasive
Threat | NW_Auto_SAM manoeuvre

140.5366,8.09809

Target Height AGL

Select location
to evade to
(If applicable)

Delay to
manoeuvre

List of flyout
results

27000 ft
CE-12
AH-64

HDG 198M 196T
SA17TEL_2
SA-17 TEL Tracked

27 km 74 km

HDG B45M 8447 IAS
ft

768

35
UK_Chinook HE2

137 kts HDG 37N @35T S

@ mph

Snow ftﬂ

HDG ©846M 8457 IAS

AGL 444 ft

CE-11
AH-64

+6 ATTACHED

il HDG 198N 196T

18 km
AGM-114 HELLFIRE/L HEAT

T6T SA17TER.2 S =189 kts
MSL 4527 ft  AGL 2981 ft

12 km

HDG B28M B19T
AGL 73 ft

IAS
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MACE & ARMOR EW ANALYSIS TOOLS 1
About EM Modelling - Sources of Info

BSI-QUICK MENU = Help

Oty Bulder staltion and Opeon

ACEDevoper AUt * > @ oo
MACE Emitter EditorUser's Manual 202081 -

v e
MACEEmiteEdtorUers Manul 82185
MACE ey 52 > oektep

> @ Documents
MACE Pl Uses Moo 202281
MACE Tactcl Awarness Diiay P 2 > L Douriosds
MACE VoiceRecogniton SnthetcResponse Manal Ao -
MACEARMOR Qucktan Guide
MACE-Google Earth Integratin Gude o Pt

> [ Videos

1 & eciouk )

> = bua)
Mace 2021 Rs Becromagnecoroceseny

) 6 SMete )

MACE 2021R1 Whatsiew
MACE Atamate DataPath
MACEDisplays Mo
MACEBlecromagneticProcessing 22271

5 = Google Drive (G]
v & BsLMete (E)
5 5 ARMORGentTersin

5 851 Windows OSM

(5] ARMOR Developers Guide

5] ARMOR Tersin Genestion

o BSIMACE 91

) D-Guy Builder intallstion and Operstion

5 TAC gl Channe iR Plye U Ml

18 MACE Developers API Guide

{B) MACE EmitterEditor User's Marual 202081
15) MACE Enite Edter Use s Manal 20011
) MACE Emiter Editor User's Manual 202281
5] MACE Pl User's Manua 202081

8] MACE Plug-n User's Manual 202281

18 MACE Tectcal Awareness Displey Plugin

) MACE Voice Recogntion & Synthetc Response Manusl

18] MACE 202081 Blectromageetic Procesing
{B) MACE_2021_R1_Electromagnetic Processing
5 MACE_2021_ R Whatshew

{8) MACE Atemate Data Peth

B MACE Displays Manual

{8 MACE Blectromagnetic Processing 2022 R1
) MACE jnstaler_Options.

) MACE Lcensing

{8 MACE MOCT Manusl

) MACE Network nterface

{8) MACE Second_Instance Instructions

18) MACE Setup_Guide

15 MACE_Setup_Guide STAC_Traines_Semal Footprint i

18) MACE Users Manual 202181
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MACE & ARMOR EW ANALYSIS TOOLS 1

Student Exercise - Link to Online Solution Video

1. (00:09) Load Tutorial 3

2. (00:21) Open MRT on the NW_Auto_SAM site and run a LOS analysis at 200ft — then cancel it

3. (00:57) Use the Height Required for LOS to see if FW Fighter THUNDERO?2 has line of sight to the NW Auto SAM — what altitude would it need
to be at to have it?

4. (01:49) Use the ‘Elevation Profile Window’ to display a terrain cross-section from NASTY 01 to the NW_Auto_AAA and then to the
NW_Auto_SAM

5. (02:23) Use the MRT on the NW_Auto_AAA to run a Radar propagation plot - enter an RCS of 0.05 - select the different sensors - change to
different altitudes

6. (03:19) Assign the NW_Auto_AAA NastyO1 as its target - change the radar plot to be for the 'Selected Target' - what is the value of the RCS and
altitude now?

(03:48) Start the mission
(03:52) Use the beam viewer plugin to display acquisition, target track, missile guidance beams and RCS
(04:20) In ARMOR go to NASTY-01 - to see the RCS representation - pan the view to see the beams from NW_Auto_AAA

10. (05:06) In ARMOR display waypoints for the selected platform (Y) — attach to NASTY-01 externally

. (05:29) Turn RCS off in the ‘Beam Viewer Plugin’

12.  (05:50) Select THUNDER-02 in MACE - Attach to it in ARMOR (if not automatically attached) - Open the MRT 'Route Analysis' - Evaluate the route
against NW_Auto_SAM

Cont...
BSI
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https://www.youtube.com/watch?v=BDHVGsHtJwo
https://youtu.be/BDHVGsHtJwo?t=9
https://youtu.be/BDHVGsHtJwo?t=21
https://youtu.be/BDHVGsHtJwo?t=57
https://youtu.be/BDHVGsHtJwo?t=109
https://youtu.be/BDHVGsHtJwo?t=143
https://youtu.be/BDHVGsHtJwo?t=199
https://youtu.be/BDHVGsHtJwo?t=228
https://youtu.be/BDHVGsHtJwo?t=232
https://youtu.be/BDHVGsHtJwo?t=260
https://youtu.be/BDHVGsHtJwo?t=306
https://youtu.be/BDHVGsHtJwo?t=329
https://youtu.be/BDHVGsHtJwo?t=350

MACE & ARMOR EW ANALYSIS TOOLS 1

Student Exercise - Link to Online Solution Video
13.
14,
15.

16.
17.
18.

(0613
(
(
|

(08:28
(
(

) Pan the ARMOR camera to see the route color
06:51) Change the route in MACE - move waypoints to change the risk level - move the camera in ARMOR to see the route color change

07:29) Use the MRT to evaluate a missile flyout from the NW_Auto_SAM vs THUNDERO? - pick a point on the route - using a SAM Evasion to
ocation 'Maneuver' - response time of 2.00s

08:28) On the original route run the analysis again: - from a different location - to a different location
09:06) Add an APC to the mission - add to its equipment a generic radio - make it 'Auto-enabled'
09:49) Use the MRT on the APC to: - run ‘ESM/Radio’ plot - detection receiver at 13ft (i.e. an antenna from ground entity) - sensitivity -90dB

Copyright BSI © 2025
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https://www.youtube.com/watch?v=BDHVGsHtJwo
https://youtu.be/BDHVGsHtJwo?t=374
https://youtu.be/BDHVGsHtJwo?t=411
https://youtu.be/BDHVGsHtJwo?t=449
https://youtu.be/BDHVGsHtJwo?t=508
https://youtu.be/BDHVGsHtJwo?t=546
https://youtu.be/BDHVGsHtJwo?t=589

MACE EW ANALYSIS TOOLS 2

Learning objective:

Know how to use the MACE EW analysis tools to display useful EW information about weapons and sensors

Enabling objectives

Recap layer manager emissions display, range rings, assigned target line, WEZ

Know how to change icon size and map brightness

Know the difference between the Map LOS tool, the Analysis LOS tool and Mask Analysis
Know how to display and configure a radar sensor sweep on the MACE Map

Understand how to use the MACE Spectrum viewer and its filters to analyze signals

Know how to use the detail view in the Spectrum Viewer to analyze specific signals

Know how to use the weapon information analysis plugin to view weapon sensor information
Understand the MACE weapon on weapon engagement capability

Know how to use the Radar Detection Analysis Tool to see detailed radar track information

Copyright BSI © 2025
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S i (37=il] - o x
Map Scales - .| Map Text Size == Layer Manager
+ File Window View

Map Brightness: Platform Icon Size I Q
—-— - +

Teams Map Platforms \weapons Datalinks Emilters

B Emissions
Detection Rings

e £}
m| 7

Layer Manager — Emissions and Ranges

| Detection Ring (EW) |

e Jammer

- Seanch

File Window View

a8 r— Q

Teams Msp Platforms \Weapons Datalinks Emitters

- Target Tracking
Missile Guidance

~= Layer Manager - o x

Detection Ring (HF)

... Assigned Target Line
- Engagement Range
Visible When Stopped
- Visible When Playing
Shooter

O A
Land|Surface

2 | £ 7 Missile in Flight
TTR Beam

Target
LandSurface (dashed)

Team

1
1
1
1
1
1
1
1
: Air {solid)
1
1
1
1
1
1
1

NOTE - DETECTION RINGS

Detection rings only show ‘modelling range’ for maximum
| Target lllumination Beam detection range — not detection range for a particular RCS

| Detection Ring (ACQ) | | Range Ring TEL |

| Radar Receiver Beam |

BSI
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MACE EW ANALYSIS TOOLS 2

Layer Manager - Engagement Zones

Teams Map Platforms Weapons

E| Weapons
- Weapon Text

Shows for all possible targets a vector towards each coloured as follows:
= Ruat — Max doctrinal employment range for attacking a non-maneuvering target.
. - — Maximum doctrinal employment range for attacking a maneuvering target.

= M— Range at which a target will be unable to evade the weapon even if it
immediately turns to flee.

" m — The minimum range at which a weapon can successfully engage.

209
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How far can this/these radar(s) see things at that altitude?

7] AGL [ Target RCS: + Color By Radar Type

3 More Line of Sight Tools s g
.Drau.' Frase Altitude: |20 -

Can | see things fi ition, at this altitude along this line? | e
an | see things from my position, at this altitude along this line’ auni .
Speed V=) Opadty: ——  H——{ ) (= All Tracking Radar

Can this platform see that platform? R e

Display multiple masks
at different altitudes

& Messages

13:01:56: Curent platform (Generic EW Radar) has LOS to target (Generic Fighter|

Display all types of radar
coloured by type

NOTE - MASK VISIBILITY
Masks are visible when mission not running if selected in the layer manager

To view when mission is running press <CTRL> + <ALT>
210
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MACE EW ANALYSIS TOOLS 2

Radar Sensor Sweep Display

P ANALYSIS > Info/Status Windows = Radar Sweep

I3 Sensor Sweep

Terrain Manual Gai 1

Fade Rate
The rate the drawing is faded from 0 to 255
where 0 = No fade. 255 = Instant Fade.

Copyright BSI © 2025

= X
A Shows a sweep of the radar overlaid on the mission area
Platform ¥ Select from Map . . .
— G (1) Mission must be running
1 ACQ_6 I . .
B Lk e (2) Pick platform (from map or list)
™| EW/ 4
Bniss (3) Pick sensor on platform
. — 4) Options
f;isa; i = Fade Rate — Controls how fast the image fades from O (no fade) to 255 (instant).
£ Besolifion 10000 = Range - Max radius of terrain cached for image generation.
Range 100.0 km [
Resolution 1024

Terrain Manual Gain — Brightens O = no brightness, 1= normal, >1 = increased brightness.

Deselect before closing plugin
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Spectrum Viewer

Shows all transmitting EM Signals
Unless Latched Platform is checked

»
M Only shows emissions

as would be received
by the latched

Units

Change position of
emissions based on team

Filter based on emission
type and team colour

/ Jammer Or Radar

Appea raL

W' Team Coler

platform
ELSE
shows entire EM
Spectrum for mission

4
1|
1|
& Frequency |
p
1|
1|

—' &

Enables the ‘draggable’ spectrum magnifier
emits audio for the emission of interest

Rolling the mouse wheel will adjust the display bandwidth.

1 1| ¥ RedTeam [¥ ACQ Radar [V Radar Jammers

= B
,: ¥ Other Team [V TRK Radar ¥ Radio

7 - O

:Ir “Detail View | Band Annotations
[ MiOthers M Enable ¥ I[¥ Radic W Modern Radar
- [
n I~ Apdo 1} ¥ Electromagnetic Spectrum
n X -
L7 |: [ Transmittance

x

Grey Spectrum Titles
Transmittance Lines

- 3000 GH=

300 GH=z

300 MH=z
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Weapon analysis

Shows what each weapon on a platform is tracking
Enables freezing of platforms and weapons

Weapon Icon

Teams Map Flatfiorms Weapons

Weapons
------- Weapon Text

Target L|ne

Signal data

= A-Scope

= EOIR Wavelength vs. Amplitude
= Imaging Comparison View

BSI

Copyright

Don’t switch when
selecting other entities

@ NW_Auto_SAM (1 103 1027)

~ ‘—{

*

4
\Weapons [V Stay OnEntity W Freeze Platforms ¥ Freeze Weapons

Generic Surface to Air Missile System '

Freeze Platforms

Freeze Weapons

‘F’ Indicates Frozen

1

: Generic Surface to Air Missile System ,‘
LGeperic Surface to_Air Missile System_

1

Select Weapon to view
status below

Genenc Suface to Air Missile (1 103 i031) ___\

‘Weapon Status
Weapon Software: Generic Weapon Command

Status: Generic Surface to Air Missile Launched. Powered. 1085 knts

Current Targe1 THUNDER 02

1

1

1

1

1

: x‘i 5 nm
1

1

: Intemally Guiding to THUNDER(2
L

© 2025

RF Receiver: Generic SAM Seeker Tracking THUNDERDZ

BOLD TYPE = Weapons ON
selected platform

NORMAL TYPE = Weapons
RELEASED by selected platform

w—{ Opens EW Editor

Distance to Target:

Status

Distance to target
Initial Target
Current Target
Source of Guidance
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Radar Detection Analysis Tool

Radar Detection Analysis Tool n

Units
& Metric  English

Select Entity with Active Radar B 3

a | Select platform with an active radar }—-DF -RAM_1 - : lat 40.827°  AK(AGL): 0.0m Hdg: 3219° VelX 0.0mis j:
| long: 8772°  At(MSL: 4455m Fich: 24°  VelY: 0.0mss 14_{

|

I

Platform telemetry

I Health 1000% Roll. 25  VelZ 00mis !
oy (o2 b
Select fvailable Radar Device
| Select a radar on the platform ~Pfeneric CIWS Radar =1 7 TEnabled Twe e el |
Active Modes : Offsets Max Trackable Targets: 1 :
Search X 00m  Pich: 0.0° Min Time on Target: 205 Radar status and
Tracking I - ' [— )
£ 1 Y: 0.0m Rell: 0.0° Target Timeout: 2.0s | requ|rements to track
| % 28m Yaw 31 Edit Radar Device i
e . o 1
Select an in-range target - Potertial In-Rangs Targets (FTarget Info - 22mm Mertar HE i
= —’ 1 |
Grey = not detected | I™ Include Own Team Affiliation ‘:
Red = detected i lat 40.827°  A(AGL: 26m  Hdg: 1754° VX 736mis ‘14——{ Tracked target Data |
| long 877"  Alt(WSL): 4429m  Pich: 695" VelY: 59ms |
! Hestth: 1000%  RCS 0020sqm Roll: 00°  VelZ 2020mis |
ol Yaw, 1754 I
k
i

Shows individual targeting information for every detected target for a
specific radar on a specific platform

[l
[
[
f Brg (EI): -80.1° Peak Gain: 0.0dB
: Detection Status
1
1
I
[

SlzntRng: 0.0km Pric - VMG: -3628 knots  Jammed: Neﬂ-n:—| Firing solution data |
Brg (Az): 897 Confidence: - Az - El - Rng: - :I

I

I

]

1

1

1

" (1) Mission must be running Search - Capable of detecting target the selected tanget
) X . Tracking - Capable of detecting target the selected target. .
= (2) Pick platform (with an active radar) Detection status for each platform
. on the sensor
= (3) Pick sensor on platform
= (4) View data
= (5) Optional: Use ‘Freeze Platforms’ and ‘Freeze Weapons’ O - n .
Freeze Platforms
le Freeze Weapons

‘ 215
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MACE EW ANALYSIS TOOLS 2

Student Exercise - Link to Online Solution Video

(00:09) Open Tutorial_3.mis

(00:17)Use (Analysis Tab) 'Check LOS' tool and message window to see if the NW_Auto_AAA has line-of-sight to NASTY-01
(00:45) Do a ‘Mask Analysis’ for NW_Auto_AAA for the height and RCS of its target (NASTY-01) — then erase it

(01:33) Add a Generic CWIS system to the scenario (ensure it is ‘powered’ in platform properties)

(02:01) Use the Check LOS (Map Tool) to check LOS between the CWIS and a map point at an altitude of 1500 ft

(02:20) Add a generic SP Artillery system that is in range of the CWIS (use layer manager to see weapon ranges)

(02:46) Start the mission - switch off foam weapons - switch on unlimited ammo

® N OO AW N

(03:06)Assign a piece of ground near the CWIS as a target for the SP Artillery - assign weapons tight - check platform properties status window
to check it is in range and if required - move the artillery closer to the target if required

9. (03:25)Use the ‘Radar Detection Analysis’ tool to display information about incoming artillery for the CWIS system

10.  (04:09) Use the radar sweep display tool to display the radar sweep for the NW_Auto_SAM ACQ radar — change map brightness to make it
more obvious — change the fade rate to 2s — close the radar sweep window

1. (05:21) Re-activate foam weapon mode - resurrect all entities - select unlimited ammo - close the radar sweep window
12. (05:42) Ensure the FW fighter is inside the MEZ of NW Auto SAM and being engaged - Open the 'Weapon Analysis Tool'
13. (06:17) When the SAM launches: - use the ‘Weapon Analysis Tool’ to ‘freeze platforms’ and ‘freeze weapons’

14. (06:33) Open the EW devices on the weapon and note its receiver frequency

15. (07:04) Open the EW Spectrum Viewer - filter on ‘Red Team’ and ‘MG Radar’ - use the detail view window to look at the emissions - find the
Missile Guidance emission for NW_Auto_SAM

Cont...

BSI”
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https://www.youtube.com/watch?v=auSf36hAIMo
https://youtu.be/auSf36hAIMo?t=10
https://youtu.be/auSf36hAIMo?t=17
https://youtu.be/auSf36hAIMo?t=46
https://youtu.be/auSf36hAIMo?t=93
https://youtu.be/auSf36hAIMo?t=121
https://youtu.be/auSf36hAIMo?t=139
https://youtu.be/auSf36hAIMo?t=167
https://youtu.be/auSf36hAIMo?t=186
https://youtu.be/auSf36hAIMo?t=205
https://youtu.be/auSf36hAIMo?t=249
https://youtu.be/auSf36hAIMo?t=321
https://youtu.be/auSf36hAIMo?t=342
https://youtu.be/auSf36hAIMo?t=377
https://youtu.be/auSf36hAIMo?t=393
https://youtu.be/auSf36hAIMo?t=425

MACE EW ANALYSIS TOOLS 2

Student Exercise - Link to Online Solution Video

16.  (07:50) Recheck the filters back on - find the IR plume for the missile in flight

17.  (08:06) Enable the SP Jammer on THUNDER-02 - (if required) select 'blue-jammers down' on the spectrum viewer - use the 'detail view' to find
the blue jamming signal - what radar is it jamming?

18. (08:46) Unfreeze platforms and weapons and stop the mission

19.  (09:11) Using the 'Mask Analysis' show 3 simultaneous masks on the northeastern EW radar - for an RCS of 10 - at agl heights of 500ft, 1000ft,
and 2500ft - in different colors

20. (10:00) Start the mission - display the analysis while the mission is running - stop the mission - erase the masks
21.  (10:14) Display all tracking radar LOS masks at 500 agl then erase

217
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https://www.youtube.com/watch?v=auSf36hAIMo
https://youtu.be/auSf36hAIMo?t=470
https://youtu.be/auSf36hAIMo?t=486
https://youtu.be/auSf36hAIMo?t=527
https://youtu.be/auSf36hAIMo?t=551
https://youtu.be/auSf36hAIMo?t=599
https://youtu.be/auSf36hAIMo?t=614

MACE INTERMEDIATE MISSION EDITING SCRIPTING

Learning objective:

To be able to construct basic trigger-actions scripts in MACE

Enabling objectives

Know how to open the script editor

Know how to create and name a new script

Understand the different types of triggers

Understand the AND / OR conditions for multiple triggers
Know how to add and edit triggers

Know how to enable / disable triggers

Understand the different types of actions

Understand the action completion condition

Know how to add and edit actions

Know how to reorder actions

Understand the script completion actions

Know how to skip actions during script execution

Know how to import and export scripts for use in other missions

Copyright BSI © 2025
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MACE INTERMEDIATE MISSION EDITING SCRIPTING

Script Editor Overview

Script Status List
Add New and Name
Unique Identifier

Copy and adjust

Manual Start/Stop
Buttonize for Later Missions
Trigger Status List
Rename Script

Add Triggers

Edit Triggers

Set conditions AND/OR
Action Status List
Per Script

Add Multiple Actions
Delete Actions

Change Order of Actions
Repeat/Skip

End of Script Actions
Never Again

Reactivate Triggers

Continuous Repeat

SCRIPTING > Manage > Script Editor

Unique Enable / Disable Manual
Identifier Triggers Execution
MACE Secript Editor - o X
| SERIPTS  [Show AllButtonized Seripls ighlight Q
1 [ Add Script
| e T (BT o E20m ||| === | Make New
SCRIPT 11" [sarao v cosrn | Delete
115 [03-North Ut Helo 000005 ” 7 1200n —
NAMES 112 [02- Lofted Laser Guide and Des 000005 = F  [1zoon MJI Copy
AND 112 |99- (Unused) Regen Tanks I =l | Start Script ASSIgn
1 03 - East Jort ires Fighters + NGS ] Start/Stop
STATUS 110 |08-Ceriral Helo Free EF Attack RTB for Fuel and Repeat ~ r [ Butionize | Buttonize
SELECTED SCRIPT 2l
|index: 12 Name: [03-East Jort Fies Aghters = NGS Script Platform: [t
I Humber Varizble String Variable: | ; Variables
I i
TRIGGERS ~ Condition: & OR (" AND [C] Check Triggers O
T < T = I AND / OR Toggle
Mission Elapsed Time: s N S 1
[ insertTrigger | 1 cript Name
TRIGGERS (" EanTrigger )} Make New
[RemoveTriso=) | 7] Delete
[ moeup ) Edit
(teetom 1| | Reorder
===
| ndex__| Action e [
0 Ak Aok ) Make New
I Delay: @ hours @ minutes 36 seconds (Weit for action to finish.) |_Insert Action | |
12 Execute CFF on form #4 mission #1. Completed | Edit Action j 1 De.lete
't pelay: @ hours 1 minutes @ seconds (Wait for action to finish.) Execuiing — 1 Edit
14 Execute 9-line attack wfo TP on form #2. Waiting :’J 1 Reorder
[ MoveUp
ACTIONS 18 assign tactic takeoff to SmDrone_1,SmDrone_2,SmDrone_3,SmDrone_s,Smorone_s,smD. .. |Wating o= ] R t/Sk
15 Set Target for SmDrone_1,ImDrone_2,3aDrone _3,Smbrone_4,Smbrone_§,SaDrone_g,Smd... [ MoveDown | | | epea p

(Toggleskip | 1
1

1
e Check Fire CFF on form #3 mission #1. Waiting 1
I‘H Delay Until Platform VS-86 has shot a weapon. Type: Generic Air to Ground Miss...|Waiting 1
112 Delay: @ hours 1 minutes @ seconds (Wsit for action to finish.) Waiting 1
e e e e e e e !
SCRIPT COMPLETION
I . .
L(‘ Stop Execution " Stop Execution & Disable Triggers ¢ Stop Excecution & Enable Triggers & Repeat Actions (~ Remove Script 1 Reactivate / Stop / Repeat / Remove

221
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MACE INTERMEDIATE MISSION EDITING SCRIPTING

TRIGGERS
Scﬂ'ptingl Time  Entity IEnt'rt)'ZI Input |

|| Persist "Met" status even if condition fails after it is met.

Input
= Joystick buttons
= Receiving PDUs

Scripting Time Entity 1 Entity 2
= Scripts executing or not = Elapsed time = Waypoint arrival / proximity = Aggregate status
= Variable values met = Clock time = Platform status (health speed etc) = Radio calls
= MACE Events =  Platform arrival time = Platform weapon / target status
= Entity Properties

«TIP - ACTIONS ARE USUALLLY APPLIED TO PLATFORMS

Actions are usually applied to one or more platforms (but not always)

ACTIONS

< TIP - TRIGGERS CAN BE AND - OR

AND means both triggers must be satisfied for the
actions to commence; OR means only one must be.
‘Persist Met’ — triggers stay active

Scripting 1 |Scﬂ'|::ting ZI Mission 1 I Mission ZI Mavigation 1 I Navigation 2 I Behavior I Appearance I Equipment | Radio / TOL | Enwvironment I ARMCR |

Scripting 1

= Delay/ Start / Stop Scripts

= Enable / Disable Script triggers
= Set variable values

= Create scripts

Scripting 2

= Execute code script

= Conditionals (If, Else, While, GoTo...)
= Raise Event

=  Comment

Mission 1

= Detonate munition

= Create platform

= Delete/ Change

= Execute 9-line/ CFF/5 Line ...

Mission 2

= Entity property

=  Lock platform

= Set platform equipment
= Setvariables/tags

Navigation 1

= Climb/ Descend / Accelerate / Turn
= Alt/ Speed / Waypoints / Formation
= Tactic commands

= Assign landing zone / refueller

Navigation 2

= Reposition

= Collision avoidance / Pathfinding
= Apply / Copy / Remove routes

= Loiter/ Trailing effects

Behaviour

=  Posture — Weapon / Reaction / Team
= Assign Target / Proficiency

= Damage / Power States

= Invulnerable

Appearance

= Weapon / Character / Action Stance

= Animation
= Articulated parts
= Custom appearance bits

Equipment

= Change selected weapons
= Shoot Weapon

= Control Emitter

Radio/TDL

= Play Audio

= Make Text to Speech call
= Make check in to entity

Environment

= Visibility / Precipitation / Effects
= Cloud layers

= Winds/ Seas States

= =

Copyright BSI © 2025
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MACE INTERMEDIATE MISSION EDITING SCRIPTING

ACTION RULES

Often actions need to be assigned to platforms but not always

Actions execute in order

Unless “Action must finish before continuing” is ticked next action starts immediately
Can change order with [MOVE UP]/[MOVE DOWN] Buttons

Actions can be skipped at runtime - good for testing

| AcTions
Index | Action Status
[} Froceed En Recce_1,En Recee_2to next waypoirt, Adjust intert, Adjust speedto 10 MPH, | Wating
Start Serpt: 1 Wating

Speed <Ownship’s Leader> to 20 Knots. Applyto leg orly. Wating

SCRIPT COMPLETION

Do nothing — usually for a script with not triggers

Stop Execution and Disable Triggers — script won’t automatically execute again

Stop Execution and Enable Triggers — Script will automatically execute again if triggers met
Repeat Actions — continuously perform the actions in the action list

Remove Script — Deletes the script

SCRIPT COMPLETION

" Stop Execution ¢ Stop Execution & Disable Triggers (' Stop Execution & Enable Triggers % Repeat Actions ( Remove Seript

Copyright BSI © 2025

ol Script Action Editor - m] x

[PASASA AR A A ACTIONTYPES ~ ~ ~ ~ ~ . 1

IPcripting 1 I Scripting 2| Mission 1 Mission 2 I Mavigation 1 I Navigation EI Behaviorl .ﬂppearancel Equipment I Radio /TDLDE‘

____________ ’vTHa_r:IFourT .[ :ll
1

Value: I

1 Property: i
:‘C' Log Event Other - || Message: I LI
) Set Platform Lock Apply to:

1
1) Set Platform Equi

: WHAT THE ACTIONS ARE

:C'Se'l Layer Tag
[_) Set Mission Number Var. |
lC' Increment Mission Var.
:C'Se‘t Mission String Var.

|.‘-‘«:: - | | 15 | Equipment: |

‘ |Tz Value - |

pESERSES S EN WHO WICLEXECUTE THEACTIONS ~~~~ =~~~ ~ !

(ComReR™ = =="=""WHEN NEXT ACTION IS ALLOWED TO START 1

assoonasitis 1
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MACE INTERMEDIATE MISSION EDITING SCRIPTING

Exporting and Importing Scripts

Beware:

= Mission Specific Scripts (i.e. with named platform callsigns) won’t automatically
work in a new mission — they will need to be edited to change the callsigns to
match entities in the mission

= Buttonized scripts will be fine — just apply to platform
Export via:

* FILE & EXPORT -> Scripts(.xml)

= Exports all scripts in editor to a folder
Import via:

* FILE = IMPORT -> Scripts(.xml)

= Can multi-select (with SHIFT Key)

Buttonized scripts are saved outside of the mission file
anyway — so can be viewed by importing as above

Copyright BSI © 2025

File

N
. Save -

otes.

Mission Controls

sA-0-0-%%@

Entity Controls

L | M MACE EVALUATION LICENSE - NOT FOR PRODUCTION USE ! *+
File Mission Builder

Open Mission _a..f . .
% mis (N EI L

= ..
ACO/ATO/OPTASK LINK

Append MACE Route(s) (xml)
Common Route {.crd)

EOB 318 (.bd)

EOB PCI (.pci)

GIS Project

GPS Exchange File (.gpx)
MACE Route(s) (xml)
Mission as XML {xml)

Nav Point Entities {xml)
Raster Layer (.tif, a.toc)
Scripts (xml)

Vector Layer(.shp, vpf)
VRSG Cultural {.clt)

‘Weather Scenario Content {.csv)

XCITE Scenario {.mvn, .scen)
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MACE INTERMEDIATE MISSION EDITING SCRIPTING

Examples to automate Basic MACE Mission:

= Script 1 — Basic Manual Execution Vehicle Delay

Index: 1 Name: [01Delay APC Advance (Manualy Tnggered)

Number Variable: String Variable: |

TRIGGERS Condition: & OR " AND [ che
= Create new script: 01 Delay APC Advance (Manually Triggered) LR
= Actions
= Stop APC_3
= Dealy 30s

3 to @ Knots. (Wait for action to finish.)

= Set APC_3 speed 10mph

2 |speea APC_3 to 1@ MPH. (wWait for action to finish.)

Index: 2 Name: [02 Delay APC Advance (Tme Triggered)

Number Variable: String Variable: |

= Script 2 — Single Trigger Vehicle Delay
= Copy 01 Delay APC Advance (Manually Triggered)
= Name 02 Delay APC Advance (Time Triggered)

TRIGGERS Condition: & OR ¢~ AND [ Check Tr

= Trigger
= Mission Elapsed Time 5s (Persist Met) Persist met means that if trigger is no longer true, trigger B ——————rvrme
Stays ON Delay: @ hours @ minutes 30 seconds (Wait for action to fFinish.)
Iz ‘speea APC_3 to 1@ MPH. (Wait for action to finish.)
Index: 2 Name: [02 Delay APC Advance (Tme Triggered)
= Script 3 — AND Trigger Vehicle Delay Normber Variable: Sting Varible: |

= Copy 02 Delay APC Advance (Time Triggered) TRIGGERS __ Condion: © OR C AlD O CheckTr

= Name 03 Delay APC Advance (Time AND WP Triggered) i

= Trigger

= Add: WP Arrival APC_5 WP3 (Persist Met)  AND — both must be met at the same time — persist met ~Agiions
= Switch Triggers to AND type leaves trigger ON so as soon as next trigger met actions
RS/ are executed

Iz ‘speea APC_3 to 18 MPH. (Wait for action to finish.)
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MACE INTERMEDIATE MISSION EDITING SCRIPTING

Examples to automate Basic MACE Mission:

Script 4 — Enter Formation based on another platform’s speed with delayed action
= Create new script: 04 Killer-02 Enter Trail Formation (Delay Trigger in Actions)
= Trigger

= Platform Speed PICKUP-99 greater than 80kts Single trigger — AND/OR doesn’t matter
= Actions

=  Formation Trail Killer-02 1km on PICKUP-99

= Delay until — Platform proximity Killer-O1 within 3000ft of PICKUP-99

Simply a trigger within the actions sequence that stops the sequence until met
= Shoot Weapon — Flare regardless — Killer-O1

Index: 4 Name: |04 Killer-02 Enter Trail Fomation (Delay Trigger in Actions)
Number Variable: String Variable: |

TRIGGERS Condition: {~ OR ¢ AND

[C] Check Triggers Once

Platform PICKUP-99

ater than or equal to 8@ knots. (Pe

pelay Until Platform Proximity Killer-e1 is within 3eee feet of PICKUP-99, (Wait for action to finish.)

P 2 shoot weapon Flare (U.S.) from killer-e1 regardless if loaded.
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MACE INTERMEDIATE MISSION EDITING SCRIPTING

Examples to automate Basic MACE Mission:

= Script 5 — Pickup-99 to intent Killer-02 Maneuver then formation change

Create new script: 05 Pickup-99 Take Up Own Route - Killer-02 Maneuver and Change Formation
Trigger

Platform Killer-O1 enroute to WP-3 Single trigger — AND/OR doesn’t matter

Actions

Maneuver Mode Pickup-99 Intent
Proceed Pickup-99 to WP-3
Turn Killer-02 right 30 degrees

Altitude Killer-02 to 150ft (Wait force after 30s) If you are unsure a condition will be met — use “force action after”
Formation — Abreast Left Killer-02 with Pickup-99

Index: 5 Name: |05 Pickup-99 Take Up Own Route - Killer-02 Maneuver and Change Formation
Number Variable: String Variable: |

TRIGGERS Condition: & OR (" AND [C] Check Triggers Once

Platform Killer-e1 enroute to waypoint 3.

e PICKUP-99 to Intent (route).

Proceed PICKUP-99 to waypoint 3, Don't adjust intent, Don't adjust speed.

Turn Killer-@2 right 3e degrees.

Altitude Killer-e2 to 15e Feet. (Wait for action to finish, force next action after 3@ seconds.)

bW N = B

Formation Abreast Left Killer-e2 with PICKUP-99.

Copyright BSI © 2025
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MACE INTERMEDIATE MISSION EDITING SCRIPTING

Examples to automate Basic MACE Mission:

Script 6 — Random Chance no persistent trigger with a non persistent prox trigger

= Create new script: 06 - Killer-02 - Random Chance Malfunction Divert to Ship

= Trigger - AND AND — both must be met at the same time — persist met

= Platform proximity Killer-02 within 15km of Mark Hamil (NOT persistent) leaves first trigger ON
L} i O, .
Random number with 50‘/0 chan.ce checked every 20s (NOT Persist) Random number — continuously checks over period until true
= [f both are true at same time actions commence
« Actions so as soon as random number is met AND aircraft within 15km of ship
= Set Landing Zone of Killer-02 to Mark Hamil (pick from map or type) actions are executed

= Assign Tactic RTB to Killer-02

Index: 6 Name: |06 - Killer-02 - Random Chance Malfunction Divert to Ship
Number Variable: String Variable:

TRIGGERS Condition: ©~ OR * AND

[C] Check Triggers Once

Assign tactic return to base to Killer-e2. (wWait for action to finish.)
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MACE INTERMEDIATE MISSION EDITING SCRIPTING

Examples to automate Basic MACE Mission:

= Script 7 — Weapon fired and Line of sight check (mixed persistent and non) — rally and behavior change
=  Create new script: 07 Ground Troops Disengage go to LZ

AND — both must be met at the same time — persist met
= Trigger - AND

leaves first trigger ON
= Platform has shot weapon JEFF-01 (Persist) W, hot tri " ON
= Line of Sight Between: JEFF-01 and Pickup-99 €apon shat even once — trigger stays
= Actions When Jeff “sees” the inbound helicopter both are met

= Offensive State (Group-1) Jeff and others — Weapons Hold
= Reaction Posture (Add from last action) Jeff and others — Do Nothing

= Rally (Add from last action) — LZ-1 offset 100m 150 degrees (force next after 300s) In case one of the group is dead — the rest do the next action after delay
= Character stance (Group-1) Jeff and others — Crouch

» Start Script that contains “08 Smoke” Instead of using trigger — executing another script from this script
Index: 7 Name: |07 Ground Troops Disengage goto LZ Script Platfo
Number Variable: 0k String Variable:
TRIGGERS Condition: ¢ OR & AND [T Check Triggers Once

Platform JEFF-21 has shot a weapon. (Persist

Line Of Sight Between: JEFF-@1 and PICKUP-99

Reaction Posture JEFF-@1,Human_1,Human_2 to Do MNothing.

Rally JEFF-@1,Human_1,Human_2 to LZ-1. Offset 100 meters. Offset 158 degrees. (Wait for action to finish, force next action after 3@@ seconds.)

Character Stance Human_2,Kuman_1,JEFF-e1 to Crouching.

=l w o = G

start scripts with name that contains "e8 Smoke™ and any script platform.
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MACE INTERMEDIATE MISSION EDITING SCRIPTING

Examples to automate Basic MACE Mission:

= Script 8 - Embedded trigger in script triggered by another — multiple actions
Create new script 08 Smoke on LZ when at pickup and Helo in range

Triggers — None

Actions

= Assign tactic RTB to Pickup 99 (do NOT wait to finish)
= Delay until Proximity Pickup-99 500m of LZ-1 Trigger in script — delays actions until trigger is met
= Assign Tactic Loiter Killer-O1 — Racetrack radius 500m, length 2000, 330 deg at LZ1

= Detonate Munition Smoke grenade — on Mark

= Offensive State Kiler-01 Weapons Free

Instead of using trigger — this script is executed from actions of another script

Index: 8 Name: |USSaneonLZﬁ1mdpid&wdeebi1ruue
Number Variable: String Varizble: |

TRIGGERS Condition: & OR (" AND [C] Check Triggers Once
index | Trigger

Delay until Platform Proximity PICKUP-99 is within see meters of LZ-1. (wait for action to finish.)

Assign tactic loiter to killer-e1. Parameters: circular, clockwise, radius 5ee m, race track 2eee m, orientation 33e deg, at location LzZ-1.
Detonate munition Smoke Grenade (Blue) on Mark.

ERRCRECRE —

offensive state Killer-e1 to weapons Free.
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MACE INTERMEDIATE MISSION EDITING SCRIPTING

Examples to automate Basic MACE Mission:

= Script 9 - Attaching to aircraft before takeoff with force action after 60s
= Triggers (AND)

= Helicopter Property on Ground = True AND script to make sure helicopter has landed at or near the LZ only
= Platform Proximity Pickup-99 is within 100m of LZ-1
= Actions

= Character stance (Jeff Squad) Jeff and others — Upright

= Weapons Stance (Jeff Squad) Jeff and others to Stowed

= Attach (Jeff Squad) Jeff and others to Pickup 99 (force after 60) Force after — accounts for the condition where one of the group is dead
= Assign tactic Takeoff Pickup-99 (Wait for action to finish)

= Reverse Waypoints Pickup-99

= Proceed Pickup-99 to nearest waypoint, intent, 100kts

Index: 9 Name: |09 Pickup and depart force action after 60s) Script Pla
Number Variable: 02|  String Variable: \

TRIGGERS Condition: ¢~ OR (¢ AND [T Check Triggers Once

Platform Proximity PICKUP-99 is within 168 meters of LZ-1.

n_1,JEFF-81 to Upright.

Weapon Stance JE| s Human_2 to Stowed.

Attach JEFF-@1,Human_1,Human_2 to PICKUP-99, Next Available Attachment Point. (wWait for action to finish, force next action after ee@ seconds.)

Delay: @ hours @ minutes 4 seconds (wWait for action to finish.)

Assign tactic takeoff to PICKUP-99. (Wait for action to finish.)

Reverse wWaypoints of PICKUP-99.
Proceed PICKUP-39 to nearest waypoint, Adjust intent, Adjust speed to 1ee knots.

Nl o e w v = B

Delay: @ hours @ minutes @ seconds (wait for action to finish.) 231
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MACE INTERMEDIATE MISSION EDITING SCRIPTING

Examples to automate Basic MACE Mission:

= Script 10 Separate Script for formation on Pickup for all AH includes T/O — Triggered by script 9 executing and not executing (has run)
= Triggers (AND) — Script has run

Script Index 9 (or whatever it is) Executing (Persist Met) A script has run monitoring trigger — first trigger active when script runs and
Script Index 9 (or whatever it is) Executing (don’t persist) persists ON — when script finishes running second trigger activates

= Actions

Delay Until Pickup-99 enroute WP-2

Assign Tactic Takeoff Killer-O1 and Killer 02 (if airborne it is ignored)
Formation Killer 02 — Pickup-99 315 degrees 1km

Formation Killer 01 — Pickup-99 045 degrees 1km

Index: 10 Name: |1D Vanguard Formation for Killers on Pickup
Number Variable: String Variable:

TRIGGERS Condition: {~ OR ' AND [C] Check Triggers Once

script Index 9 Executing. (Persist)

Delay until Platform PICKUP-99 enroute to waypoint 2. (Wait for action to finish.)

Assign tactic takeoff to Killer-e1,Killer-e2. (wait for action to finish.)

1
2 Formation killer-82 with PICKUP-93 at 315 degrees. Set formation distance to 1 kilometers.
3

Formation Killer-e1 with PICKUP-99 at 45 degrees. Set formation distance to 1 kilometers.
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MACE INTERMEDIATE MISSION EDITING SCRIPTING

Student Exercise - Link to Online Solution Video

1.

(00:11) Make a mission that includes: 1x Enemy vehicle (in a flat area) with a waypoint route (ideally on a road), and route speed of 5mph - 5 x
Civilians - 1 x Friendly attack aircraft

(01:25) Add a 'known point' with callsign 'IED' and label 'Boom' near the end of the vehicle route

(02:12) Create a script that has 2 triggers that must both be satisfied: - (1) Mission elapsed time >5s - (2) Proximity of the aircraft to the vehicle
<1000ft

(03:17) Add the actions: - (1) the vehicle returns to intent - (2) it steers to waypoint 2 - (3) it has a speed of 30 mph - (4) detonation of a large
weapon at the known point

(04:24) Set the script completion action to 'stop execution & enable triggers'

(04:36) Start the mission and use the entity control window to fly the aircraft within 1000ft of the vehicle

(05:21) Observe the script execution in the script window and in ARMOR/MACE

(06:36) Disable the triggers for the script

(06:46) Set up a route for the aircraft that passes over the vehicle repeatedly at 500ft agl - place the aircraft in intent
(07:08) As the triggers are disabled the script won’t execute automatically - Manually execute the script

(08:37) Remove the script

Copyright BSI © 2025
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https://www.youtube.com/watch?v=P5g3KWbB2U8
https://youtu.be/P5g3KWbB2U8?t=11
https://youtu.be/P5g3KWbB2U8?t=86
https://youtu.be/P5g3KWbB2U8?t=132
https://youtu.be/P5g3KWbB2U8?t=197
https://youtu.be/P5g3KWbB2U8?t=264
https://youtu.be/P5g3KWbB2U8?t=276
https://youtu.be/P5g3KWbB2U8?t=321
https://youtu.be/P5g3KWbB2U8?t=396
https://youtu.be/P5g3KWbB2U8?t=406
https://youtu.be/P5g3KWbB2U8?t=428
https://youtu.be/P5g3KWbB2U8?t=517

MISSION EDITING BUTTONIZED SCRIPTS

Learning objective:

To be able to make buttonized scripts that can be applied in different missions

Enabling objectives

Recap if this then that scripting

Understand buttonized scripts must be abstracted from referring to specific mission entities
Know how to make a simple script suitable for buttonization

Understand the different save options for buttonized scripts

Know how to save a buttonized script and move into the correct category

Know how to retrieve a buttonized script

Know how to apply a buttonized script in a mission

Understand the functions of the pseudo code logical functions in the script editor

Copyright BSI © 2025
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MISSION EDITING BUTTONIZED SCRIPTS

Script Editor Overview

] Script Status List

= Add New and Name

= Unique Identifier

= Copy and adjust

= Manual Start/Stop

= Buttonize for Later Missions
] Trigger Status List

= Rename Script

= Add Triggers

= Edit Triggers

= Set conditions AND/OR

. Action Status List
= Per Script
= Add Multiple Actions
= (Usually) Assigned to a Platform
= Delete Actions
= Change Order of Actions
= Repeat/Skip
= End of Script Actions
BSI’ Never Again

= Reactivate Triggers

SCRIPT
NAMES
AND
STATUS

TRIGGERS

ACTIONS s

SCRIPTING > Manage > Script Editor

Unique Enable / Disable Manual
Identifier Triggers Execution
MACE Script Editor - o X
| SERIPTS  [Show AllButtonized Seripls ighlight:| Q
1 [ Add Seri
| e e T gEm e imim || =5 0T | Make New
116" |AddRadio I r (—— Delete
115 |09-Noth Lt Helo +00:00:05 3 o zoot 47
112 | 02-Lofted Laser Guide and Des 000005 ~ iz MJI Copy
113 |99-(Unused) Regen Tanks |7 r M ASSIQn
1 03 - East Jort ires Fighters + NGS ] Start/Stop
L = Buttonize

| Index: 12

I Humber Variable

Name: |03 - East Joint Fires Fighters + NGS

Script Platform: [-]1
>

String Variable: \ <

L
| TRIGGERS

Condition: & OR ¢ AND
-

[l Check Triggers Once

Variables
I

Index__| Trigger

Mission Elapsed Time:

1
| Status [ dd Trigger ) [
[ InsertTrigger | |
[ Edit Trigger | :

[ Movelp |y
[ Move Down | 1

——
( padacten | |

[Remave Trigger| i IFi

| AND / OR Toggle

Script Name
Make New
Delete

Edit
Reorder

Y

I hours @ minutes 3@ seconds (Wait for action to finish.) |_Insert Action | |
12 Execute CFF on form #4 mission #1. Completed | Edit Action j 1
3 Delay: @ hours 1 minutes @ seconds (Wsit for action to finish.) Executing — 1
1 | Remove Action
14 Execute 9-line attack w/o IP on form #2. Waiting P—
assign tactic takeoff to SmDrone_1,SmDrone_2,Smbrone_3,Smbrone_s,smorone_S,Sm. .. | Wating ([ Movelp | 1
18 Set Target for SmDrone_1,SaDrone_2,Smdrone_3,SmDrone_4,SmDrone_S,Smdrone_g,Sm. .. [ Move Down |_

Make New
Delete

Edit
Reorder
Repeat/Skip

(Toggleskip | 1
1

1

e Check Fire CFF on form #4 mission #1. Waiting 1

1 Delay Until Flatform V-85 has shot a weapon. Type: Generic Air te Ground Miss...|Waiting 1

112 belay: @ hours 1 minutes @ seconds (Wait for action to finish.) Watting 1

_________________________________ 1
SCRIPT COMPLETION

I
" Stop Execution ¢ Stop Execution & Disable Triggers  Stop Execution & Enable Triggers & Repeat Actions ¢ Remove Script

L 2Dt e Tene e e S e R s ¢ T e [ oo
Copyright BSI © 2025

1| Reactivate / Stop / Repeat / Remove
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MISSION EDITING BUTTONIZED SCRIPTS

Making scripts abstracted - usable in any mission

SPECIFIC: Scripts that refer to specific platforms can only be used in the mission in which they were created
ABSTRACTED: Scripts that refer to script variable rather than specific callsign can be applied to platforms in any mission

These scripts can be Buttonized and appear on the Scripting toolbar
These scripts are saved in folders outside of a mission file — they can be imported to edit

Select a platform and click the button to apply the script

Abstract Entities

Mission Specific Entities (Scripting Variables)
Scripting Variables Mission Entities SELIENEEES)| (o0 i
<Ownship>
Generic S 2 <Ownship's Next Callsign>
. ~ - X — <Qwnship's Target>
Buttonized Scripts Generic S_6 ?wnsmp;ﬁdw
] Generic T_4 it e
180 Left . X Generic T 7 <S:rri1::§;=a\aﬁa-!§r:>
Selecting an air platform and Radar 3 <Script Platform's Next Callsign>
B . B — <Script Platform's Next Callsign + 1=
180 Right 48 clicking this button would turn Radar 5 “Script Platfom's Next Callsign « 2
the platform through 180 = <Script Platform's Next Callsign + &=
<Script Platform's Assigned Target>
) degrees to the right <Script Platiorm's Formation Leader>
2 ShotKill <Script Platform's Last Formation Leader>

<Script Platform's Leader's Target>
<Script Platform's Wingman in Formation>
. <Script Platform's Attached Platform>

Abort Now <Script Platform's Closest Ground Entity>
<Script Platform's Closest Ground Friendly>
<Script Platform's Closest Ground Enemy>
Attack - Launch and Decide <Script Platform's Closest Ground of Other Teams>
<Script Platform's Closest Air Entity>
<Script Platform's Closest Air Friendly>

N <Script Platform's Closest Air Enemy>
Attack - Launch and Leave <Script Platiorm's Closest Aif of Other Teams
<Script Platform's Closest Vehicle>
<Script Platform's Closest Friendly Vehicle>
Beam Left <Script Platform's Closest Vacant Friendly Vehicle>
<Script Platform's Closest Enemy Vehicle>
<ScriptPlatform's Closest Friendly Type ## TYPE##>
<Script Platform's Closest Enemy Type##TYPE##>

006000600
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MISSION EDITING BUTTONIZED SCRIPTS

Example of using script variables

@ MACE Script Editor

‘Show All Buttonized Scripts [

SCRIPTS

Highlight:

Last Time
Exeoted

Time Triggers

Enabled

Index | Name

‘ Executing

Index: 1 Name: [Show of Force Response:
Number Variable: String Variable:

Condition: & OR € AND

Script Platform:

TRIGGERS [0l Check Triggers Once

| Status

| Trigger
Platform

Index

| Status

Waneuver Mode <script Platform> to Random walk. Fence: 190 (m)

Waiing

—

TRIGGER

| <Script Platform's Closest Air Entity>

v

| Is Within | |

1000ft

| | <Script Platform> |

<Script Platforn's Close v | 3¢| Location: |

| 3| Ol ignore Elevation Difference]

& Platform Proximity I_Pwaﬁorm
Is wihin
© Platform is Alive Platform:

" Platform is Dead/ Destroyed Platform:
€ Platform Receives Radio Call Platform:
" Platform Reaches Speed Platform:

" Detonation Near Location

on,

" Platform is Being Tracked

Platform:

" Platform Has Firing Selution
" Platform Has Fired Weapon

" Platform Has Equipment

" Platform Within Region

Coo v

Scripting Variables  Mission Entities

I Q

<Ownship>
<Ownship's Next Callsign>

<Ownship's Targets

<Ownship's Leader>

<Camera Platorm>

<Camera Target>

<Seript Platform>

<Script Platform's Next Callsign>

<Script Platform's Next Callsign + 1>

<Script Platform's Next Callsign + 2>

<Script Platform's Next Callsign + #>

<Script Platform's Assigned Target>
<Script Platform's Formation Leader>
<Seript Platform's Last Formation Leader>
<Script Platform's Leader's Target>

<Seript Platform's Wingman in Formation>
<Script Platform's Attached Platform>
<Script Platform's Closest Ground Entity>
<Script Platform's Closest Ground Frindly>
<Script Platform's Closest Ground Enemy>
<Script Platform's Closest Ground of Other Team>

Platform is Alive

Platform is Dead / Destrayed Platiorm:
Platform Receives Radio Call Flatiorm:
Platform Reaches Speed

Flatform Proximity Platfcrm IcSmpt Platfol
i wilhin_ Dls

l—_l_l
—

Platform:

s C!use_l %] Locationl

""l_*

= X

Platform: |

_|_I

Scripting Variables  Missiof

<Qwnship>

<Ownship's Next Callsign>
<Ownship's Target>
<Ownship's Leader>
<Camera Platform>

<Camera Tarieb

ACTION (THEN THAT)

= Pressing this buttonized script with a platform selected:

= Platform waits until trigger is true — Closest Air Entity is within 1000ft of itself

= Scripted platform then enters random walk mode with 100m virtual fence

. Selecting multiple platforms and pressing this button would ‘Create’ this script for each of them

= Each would respond as above

BSI”

Copyright BSI © 2025

' Maneuver Mode 1
€ Reverse Waypoints

" Proceed to Waypaint
 Rally To

© Tactic

" Assign Refueler
 Assign Landing Zone
 Set Roof Clamping

[Random Wialke — ~

" Formation / Attachment | Break / Detach E

Enter Intent
Locatior
Set Offset Di

Stop / Halt

Current Platform

Refueler:

Touchdown:

Disabled 2

on- |
=] [] SetRacstrack Orient

a Parking:

|-assign T Plstiorms

| [<Sert o - l- <

<Script Platform>
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MISSION EDITING BUTTONIZED SCRIPTS

Buttonize save options and storage

@ MACE Script Editar - a x

SCRIPTS  Show All Buttonized Scripts [ Highlight: | Q
[ Add Script
[ Remove Seript |

Executing | 225 TMe

Time:
Trigger

Triggers

Hame Enzbled

. When script is complete:
= (1) Select script and click [Buttonize] Buttonize Script Show of Force Response
. Buttonize Script Path
= (2) Select a path (The appropriate folder) &ﬁmwmmfmmmm o
= Air to Air
= Airto Ground T e
[ Platform !C “\Users'Public\Documerts \MACE wml‘\Scripts'ButtonizeShow_of _Force_Response xml
= etc. Buttonize Script: Show of Force Response —
Buttonize lcon Path
" (3) Choose an ICon Select the button icon for the script.
= (4) Select Options
. . . . I on T = T e = T S S TS FiaT RS TS S TS Sl TS &
= Buttonized scripts can be imported into any i :e

mission — edited and re-saved

I‘@|commn_cond'rticnal_32.png | | SelectFile || —

If many of these executing don’t tick or it
will cause clutter

____________________________ =
Buttonize Script: Show of Force Response — [m} x Clear

Buttonize Oplions
Select additional options for the buttonized script.

9 For scripts that don’t require an assigned platform (e.g.

Required for scripts that accept a script
string variable input e.g. location

/Vu

:D Display in Seript List \When Executed [CI Create Independently of Selected Platform < weather change)

'DSth map selectcursor when buttonized scriptis created. Allow selection of: Platform Location
inscript string variable.

—| Allows user to pick from a list to enter a string variable
1

\| Allows user to enter a number variable
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Moving and Editing buttonized scripts

=  Edit scripts where the original mission is missing -
Import ~ m m _____

ACOJATO/OPTASK LINK

- Moving Scripts Append MACE Route(s) {xml)

Common Route {.crd)
(1) C:\Users\Public\Documents\MACE\xmI\Scripts EOB 318 (xt)

EOB PCI(,pci)

= (2) Move script to new folder 615 Profect

MACE Route(s) (xml)

(3) If MACE is running — Reload Scripting Bar to reorganise the buttons

Mission as XML {xml)
Nav Point Entities {xml})
Raster Layer (.tif, a.toc)
Scripts {aml)

Vector Layer(.shp, vpf)

Users > Public > Public Documents > MACE > xml » Scripts > Buttonize VRSG Cultural (.clt)
m -
Weather Scenario Content (.csv)

d
XCITE Scenario {.mvn, .scen)

Reload Scripting Bar

form's_Scripts

249
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MISSION EDITING BUTTONIZED SCRIPTS

Pseudo Code - Conditions in Scripts

IElse If

Else

= |n addition to basic sequential flow

_End If

= First to last action ::\:d”\ewe
=  Scripts can use logical basic statements ki

If platform <Script Platform» does not have equipment Generic Radio at any hard ...
Set Platferm Equipment Generic Radioc up 1 for <Script Platform:.

= Delay Until — Stop the sequence until something is true

= Perform loops

Make Radic Call: I have a new radic and I am using it te transmit messages f...

Else

| = =

|

= Conditional statements

Make Radio call: I have an old radic and I am using it to transmit messages

End If

= Go-to’s

While Platform Proximity <Script Platforms is within 1 nautical miles of <Any Red Team Grou...
| set Target for <script Platform> to callsign <script String varisble - This scripts. |
Maneuver Mode <script Platform» to move To Target.
offensive state <script Platform» to weapons Tight.
pelay until platform <Script String variable - This Script> is dead. (Wait for action to...
£nd while

= Statements can be nested inside each other

@[ e R =

Comments — Don’t perform any action used to explain to the user what the next collection of actions is for

While — Takes a trigger; all the time tigger condition is true the actions within the while statement will be repeated; if the while condition fails the next action run is AFTER the End While
statement

If — takes a trigger; and runs the actions ONCE inside the if statement

Else If — follows an if and is an additional statement to check and execute actions within — if the first if is not true, it cycles through each else if statements to see if their condition is true and
executes the actions within

Else — is catch all after If or If Else statements — it executes if none of the conditions in the other if statements are true

BSI”
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MISSION EDITING BUTTONIZED SCRIPTS

Pseudo Code - Conditions in Scripts

Independent IF Statements

<o [FA

% ... do C actions
< EndIF
< |[fB

% ... Do D actions
< EndIF

One or both of these actions may be accomplished.
- If only A'is met, then C actions are performed.

- If only B is met, then D actions are performed.

- If A'and B are met, then both C and D actions are performed.

- If neither A nor B are met, then no actions are performed.

If / Else If / Else

= [FA

% ... do C actions
< Elself B

< ... do D actions
< Else

% ... Do E actions
< EndIF

Only one set of actions will be accomplished.

- If Ais met, then C actions are performed. Once the C actions arg
complete, the script will continue after the End If.

- If Ais not met, then the B condition is checked. If B is met, then
D actions are performed. Once the D actions are complete, the
script will continue after the End If.

- If both A and B are not met, then the E actions are performed.
Once the E actions are complete, the script will continue after the
End If.

Copyright BSI © 2025

Nested IF and Else IF Statements

= |FA
= .. doV actions
= |fB
- do W actions
= Else
L] do X actions
= EndIF
= Else
= Do Z actions
= EndIF

Multiple sets of action may be accomplished

- If Alis met, then V actions are performed. Rather than jumping to the End If,
scripting will check if the B condition is satisfied. If it is met, then W actions
are performed. The script skips past the X actions because B was met,
performs the Y actions, then continues after the last End IF shown.

- If Alis met, then V actions are performed. Rather than jumping to the End If,
scripting will check if the B condition is satisfied. If it is not met, then W
actions are skipped and X actions are performed. The script then performs Y]
actions, then continues after the last End If shown.

- If Ais not met, then scripting skips everything within the A block and jumps
to the last Else case to perform the Z actions, then continues after the last
End If Shown.
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MISSION EDITING BUTTONIZED SCRIPTS AND PSEUDO CODE
Calling/Creating Buttonized Scripts from Other Scripts

=  Call a buttonized script from any other script

= Replaces selecting platform manually
= Pressing button
= Entering data / clicking map
= Needto Specify:
= <Script Platform>

= User Inputs
= <Script String Variable>
= <Sctipt Integer Variable>

Name — what appears when script is ‘created’ in scripts list

Scripted
Platform(s)

Script Action Ede

Name to appear in script list

®) Create Script

Meme JlandatlZ _ _ _ o _________ I
Buttonized Script to Execute l—b‘,_sgﬁf‘_‘ﬂftg\if\l-md_ﬂ_ﬁwm_l-lm —|[ seteat.|
e e e e e Tt 1

— ‘aniable,

| String Varizble:  [LZ2
: [] Save This Script's Index toNew Script's Integer Variable Integer Variable: [

User Inputs L_J Save New Scripts Index to This Script's Integer Variable !
__________________________________ I
“Assign To" section below populates into script’s “Script Platform™. One script created per platform.
- Select

) Execute Code Script

_) Comment

DI

Soacerie T | @

Copyright BSI © 2025
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MISSION EDITING BUTTONIZED SCRIPTS

@ MACE Script Editor - [m] X

SCRIPTS | Show All Butionized Scripts [-] Highlight | Q

Example - Air to Air Post Shot Crank =
=  Trigger

Name:

(1) <Script Platform> property: IsSupportingAirborneMissile = TRUE
= Actions

Index: 1 Mame: [Post Shot Crank Script Platform: | Typhoon_9
= (2) Calling Another Buttonized Script on <Scripted Platform> bt SR | \
TRIGGERS Condition: & OR " AND [ Check Triggers Once
= (3) ‘Wait while loop’ — Condition: IsSupportingAirborneMissile = TRUE Rde  Tigger — i [EE
0 ript Platform> ortingairbo s true. Not Met
= (4) Standard 180 turn relative to <Closest Air Enemy>
o @ Entity Froperty Enity: [<Sowt Patom> ] |, Eqvipment | [<] Herdpaint: |
N Property: [lsSupportingAirbomeMissiks -]

7
1
g
H

From “Buttonize\Air to Air\Crank_Left.wml®, Integer = @, String = *", Assigned to: <Scr...
[ Persist "Met"status even if condition fails after it is met

£
1

e & Creste Script Name: | ] el
4 Soript. |Buttorize\Airto Ar\Crank_Lef sml [ select...
String Variable: | ~|  [OlEvaluate Variable Toggle Skip
[C] Save This Scripts Index to New Scripts Integer Variable Integer Variable:
[T Save New Script's Index to This Script’s Integer Variable
“Assign To" section below populates into script’s “Seript Platform™. One script created per platform.
fssign To Platforms
[ =1 | [<Soipt Flatfom:>
[ dvmbe | SCRIFT COMPLETION
oot o [
_ " Stop Execution * Stop Execution & Disable Triggers  Stop Execution & Enable Triggers ¢ Repeat Actions ¢ Remove Script
BSI, e
o & Turn Left/ Right 1800 ] Dearees [l Relative To - [<Script Platfor's Closest A Enemy> =] [ 3
N Shortest Direction of Turn 253

—ery-ight BSI © 2025


mailto:support@bssim.com

MISSION EDITING BUTTONIZED SCRIPTS

Evasion (Reaction Posture] Scripts

= Beam Break Lock
= Trigger

= |s the response to threat — no other conditional triggers required

set number variable of this script to e.

= Actions while Is mumber variable of this script Less than 2
Shoot weapon Chaff (U.S.) from <Script Platform> regardless if loaded.
Delay: @ hours @ minutes @.2 seconds (wait for action to finish.)

= Scripting 1 — Set Number Variable to O (Counter)

= Scripting 2 — While — Trigger Increment number variable of this script by 1
=  While Script Number Variable Less than 2 End While
n Equipment _ Shoot Weapon “Chaff” regardless Turn «<Script Platform> 9@ degrees relative to: <Script Platform's Highest RADAR Threa...

Speed <Script Platform> to 4@ Knots.

n H . — 13 ”
Scrlptlng 1 Delay 02 Set landing zone of «<Script Platform> to nothing and clear parking location.
= Scrlptlng 1 - Increment Script number variable Assign tactic land to <Script Platform>. (Wait for action to finish.)

= Scripting 2 — End While

= Navigation 1 — Turn Left/Right “90” — Relative to <Scripted Platform’s Highest RADAR Threat>
= Navigation 1 — Speed to “40”

= Set Landing Zone — “7 — clears it

= Assign Tactic “Land”
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MACE INTERMEDIATE MISSION EDITING SCRIPTING

Buttonized - Scramble

255
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MISSION EDITING BUTTONIZED SCRIPTS

Student Exercise

1.

oA wWN

10.

1.

12.
13.
14.
15.
16.
17.

Make a new mission

Open the script editor

Add a new script called “Add Radio and Transmit”

There are no triggers — the button will be the trigger

In the actions add the IF action from Scripting 2 tab and select a Trigger ‘Entity Has Equipment’ - <Script Platform> - Does Not Have - Generic
Radio M at any hardpoint

Insert inside the IF statement an action from Mission 2 tab to ‘Set platform equipment’ — Add — 1 — Generic Radio — no hardpoint; assign this to
<Script Platform>

Insert another action inside the IF statement from the Radio/TDL tab — Make a Radio Call — “Text for the call” — on a frequency of your choice;
assign this to <Script Platform>

Insert an Else statement from the Scripting 2 tab

Inside the Else statement Insert action from the Radio/TDL tab — Make a Radio Call — “Text for the call” — on a frequency of your choice; assign
this to <Script Platform>

Ensure the end IF comes after all of the above — use the Move Up/Down buttons to get all in the right place

Save your mission

Play your mission and test your script by adding a Generic Human to the map — Assign this as the Script platform for you script and Execute

If your script function correctly for both conditions buttonize it pressing the Buttonize button

Change the folder where the script is to be stored to the ‘Platform’ folder

Choose an icon for you script

Select the appropriate options for the script — none — and finish

Load and start a new mission — e.g. Tutorial 3 — add a human without a radio and test your script

BSI”
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MACE FORM CONTROLLED ATTACKS COMMON

Learning objective:

To understand the common elements of the MACE Form-based attacks and be able to use to conduct simple attacks from

each form.

Enabling objectives

Understand the common sequence of steps for all form-based attacks (ATOPE)
Know how to assign attacking asset in each form type

Know how to assign target in each form type

Know how to select ordnance/weapons in each form type

Know how to select attack parameters in each form type

Know how to select execution type in each form type

Copyright BSI © 2025
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MACE FORM CONTROLLED ATTACKS COMMON

Seqguence for ALL form based attacks

ATOPE!

m  Select ASSET(s) ATTACKING

= Select TARGET(s)

= Select ORDNANCE/WEAPONS (Type, Number, fuse etc)

=  Select PARAMETERS OF ATTACK (FAH, Distribution, Asset Spacing, Release Range etc)
= Select EXECUTION TYPE (Now, TOT, TTT, Fire-Plan)
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MACE FORM CONTROLLED ATTACKS COMMON
Select Attacking ASSET

CAS 9-Line 5-Line Call For Fire

© 9-Line (Close Air Support) (4) = o X W 5-Line (Gunship / Rotary Wing) (2) - 8 x @ Call For Fire (rtitery) (8} - o x
(50} =, 5ine Form HavelTrpe Ak Typa
Type: cer | [ o) B ‘Same Final Attack Heading All Aircraft [ Insert Into Existing Rowte [ Enter Formation at Egress w B Gurshp  [8/Rotary Wing || @/Loter )Ruin ()Stand-OR L& -] (@] | i Observer =i
veiee [ t [5] [pseutt -] larmieg Order #ofMismions: | 172] Send MTO t
a | [ ims NA (& Observer Bl o o 120t == ——————
3 1 e Morae -
Bt = ; o ) W23
2 Heading O Muttle Torgets | Ed Freedsy Locavon Mark Toret — 122 Howszer 251 25110 Nessoge s Observer
3 Distance -| @ ) Kocun Past: e Coord thom: o o (5035 1 ctnl OTL magi
[ A
4 Tot Blex [:]c;,‘c ___________ e (St i GrvenLocason a s Torgs Locaton: @ ey 30731 (| 122mm Homizer 25 26777 Per Tube T
STabemc| ] D"‘“‘Z [ |\ [-] [Pfau -] Masked By - — z | — : T =
A Rate Parachute Ne AGL
TR = s f— -
N E— = R e . () To e + s s
Lircrsft Selff Designates Multiple Targets | Edt —r - D AT,
M [ ] coce (48] @ Locston  Rng [ OF m o [BF rw”h.;‘m
e e T T | | e (e @ . i S T
___________ Sepession Impact Teme
e I— 1~ e T Jee . = .
B —cT 131 LT m——] o= E—- T
= — ST e " —T0e] 2
Distance: [ ArcraftSeff Designates [ Muttiple Targets | Edit — Target Descrighon/Mark — . ] >
N Ts  Descripton: jinance: - L
{Aoproach /Delivery | @ -~ Mathod of Contih
i Clear Hot | | Abort Bt B = My Command [r——T =
Final Leg Dist (Level/Loft) Gl - UK efideat HMA MI I Toma On Targat [18.00.00
o - X cfault - Oter e o121 [ronee ! 0 e
Gurs StrafeDist:  (SH—————® 0(m) - 1 b Tome To Tooet (000200
E e Remarks a4 | oot - S S| e Ditnce o ™ Cortinten 2] el [SEET— .
# of Bombs | Reckets CV-22- KNIFE-T1 [ple Targets £ — - Last Acunt B Ciodse Tia [ FaePan  [180000] % [T80000] [ RecedTorget ——
4 10C - HG-01 N | i =
{ Attack Ti } A10C - HG-02 . @ Time [ My Command 5
64 - UGLY-11 oar Hot | | Abort
s 14464 - UGLY-12 Message 1o Observer z
Time: I B TWessages |
| Allow Re rocal Send VMF Status
s L StackDivesson: | 902] ZDesct  Dive degie [Sandwd [-]  aset Spacing: | 15781 (@)
Attackvia IP </ [ Attackwfo P +| [ Reattack = N =E Zhe D T2 Eoves: [Fight [0
Show of Force - Hold at P v s " - Booa
8 5-Line (Gunship / Rotary Wing) (1) - o X
5-Line Form Asset Type s hssets |
_____________ =
[l /B | ®cwstie Oromyving |jSemshic X‘
Target
Varring Order
Ordnance:
Observer o
¥ 5-Line Gunship / Rotary Wing) (1) - b X
5-Line Form Aaset Type Astack Type
[ i [l | Comhe ®Ramyving || Ol ORen Bomsor ] & @)
\Warrung Order

Friendly Locason | Mark
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MACE FORM CONTROLLED ATTACKS COMMON
Select TARGET

CAS 9-Line Call For Fire

© 9-Line (Close Air Support) (4) - o x W 5-Line (Gunship / Rotary Wing) (2) - o x @ Call For Fire (artieny) (4) - o x
&= =, (SlaeFam TeveTypa Visring Order -
Type: ‘Same Final Attack Heading All Aircrat [ Insert nto Existing Route [ Enter Formation at Egress =) | i Observer BIL I .
veiee [ (5] Asset1: | iatring Order yP—— [ seawmo —_— i (][] Max#of guns: [ 7] witin: [ 0072 {meters)
(2] «ms F Osesner ol -
[ -
2l D= 1 Friandly Location /Mark =it | r——— Wethod o Fee Message ¥ Observer
2 Distance: |____ @ [ Houn Peist: [ 1| comtm: = @ Fre For Bect etial OTL magi
4ot s i " Grenlocaton. | u Ty Lacsin @ Doy (0] () e 2 || Povnon: [ 1] P it a1 g
STabemc| ] [-] [Pefauit MokedBy [ Torget At : Do : Ordnasce: - At Fes StPaeh
7 T ot TRl Parachuae A8 GL
) E— T - e e <oy pa
_ Dvmctor 1| Distribution Dist / 4 To Tgt
7. Mark: Code: I
o @ ® Obeerver o Target. Mo || Paten | Cocdm a Time ot Fight.
& Locabanci Frendies - - = S ) i
Flare | [ ClearHot | [ Abort - on: 2] it B towa (A ] ) Impset Time:
o I | ‘ ] [pet - s o )| st [ -
e - O [ (55 ey Gl
_______ Offeet - Vesical Ofvet Parachuie)
argets | Edit T o
(VT e = ®ond LR & im) s 2] tm ) @) Retstve UpDown Offset »
{Aoproach /Delivery | ! -
e e ] (e | ‘ 8 e e [0 @ Conremd
Final Leg Dist(LevellLoft) — = . Time On Target 160000
Guns StrafeDist. (S —————@ 0(m) [] [pefait . O Towe To Tarpet. (000200
St B Rockets — oo [T 0
PRF Dn..aaﬂsdma.m O Muliple Targets [ Edit—> T Lot Ajust Fire Plan [1am00] v [180000]
[ Atiack Timing/ Ination | - @ s — ] - DERC R
[251_10 <
25111 | Messae 1o Observer I
=
0] Alows Reciproed [ Send VMF Status 18
= . B 251 9
Attackvia IP </ [ Attackwfo P +| [ Reattack = o ]
Show of Force ~| Hold at IP eca
{ Target ListAsset 1} & 5-Line (Gunship / Rotary Wing) (1) - o X
| AdanrrenglH MuuSdec«meMap] : [&-Line Form Asset Type [ Bir Aasets |
! ) [/ M | @cwstie Oromyving || Gumsbio [BiEd
| Target Calsign | Target Location | PRE_| \: = | e @L.
1 11 ‘[E], Warring Order ==
= e | | Ordnance: Burst 15 |-
- Gl d
52 5-Line (Gunship / Rotary Wing) (1) - b X
{5l e T ik Type
iy [ || Comte ®Ruyving Laiter ® oy
\Warmng Order

ESI/ o — ] @
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MACE FORM CONTROLLED ATTACKS COMMON

Select ORDNANCE
CAS 9-Line

@ 9-Line (Close Air Support) (4) = o X W 5-Line (Gunship / Rotary Wing) (2)
(50} (i) 5ine Form HavelTrpe
Type: cer | [ o) B Same FinalAtack Heating Al At [linscrtno Existing Route (] Ener Fornation at Egress w B Gumbp |8/ oty Wiog || @Loter ORanin
i s [0 1 o[ e
a2 e Observer -] @ | e
2 Heading: [ Multiple Targets | Edit — Foendy Thiah Approach Target
3 Distance: -|[@ Par g
4 Tt Blew Cde _ M §Clegioly |mibedm) | _ GrenLocason m Pl
; Dive2 T
STgtbesc:[ ] Ll - =l Marked By e
N/A 5 Asset 32
ol E—| . el e :
Multiple Targets | £41 Soproach: Target
Locston  Rng [ O] (m)
L —c Je | g
MogBesing | ofsd (md | of¢] (des) (@)
Dive 1. Target:

[] [pefauit _T-\i
A CiTee |

0] Muttiple Targets | Edit—

(Sosrosch FDsivery L THe
Clear Hot Abort

Gune StrafeDist: S —————@ 0(m) Dkﬁﬂ 1] 6] [aevanvae

# of Bombs / Rockets

Final Leg Dist(Level/Loft) S l_l U
= | |FMU1S2 Impact |+
=2

{[Altack Timing/ Inifation |

Asset Spacing:

@

Flare | [ ClearHot | [ Abort

Tire: [Fushvinen Resty [-] [ Miessages |

[C1 itow Reciprocal [CJ Send VMF Status
Attackvia IP_ +| [ AttackwioIP +| [ Reatack |
Shaw of Force ~/ Hold at IP

US| || bvez  Tage

Call For Fire

® CaiFor fire (Aritey) 4) - o x
visring Deder
Aarsllery Batiery
B|L.] @ Platform
ey Uit | MecEorguws: [ 6f2] within | 20072] (retes)
154 Send MTO Lggregate = &
Torget Jeree [reeT—
Kocwn Part Ellect. Actual OTL (mag)
Roundes [ 1] 7P Tue el GTL (magh
TorgenLocston
Fire T
Torget e T FotPan
Parachuts 0 L
Tt e - Max Ord MSL.
Doscion s it A To Tgt
® Obeerver o Tarpst f— et
om: (] b - i
Gunto Torget : .
o1 =
Ot <
i LR -
) R R
Folar Dist imi (®) ¢ My Commang [r— =
Aarburst / Fusing Tiema On Targat | 160000
® Default Towe To Target | 000200 =
e f — o m Contiuous 2] (sec) 7 Fasil et Parachuse
st M Ciaise Tima 55 FrePan 188000 [10000 el Mioaien

[ Dvel  Taget
= Ove2  Taet
Reracka fasess
Sopeonch: Torgt
Timng
T [MWyCommaed |- E A
Divel  Target
Message 1o Observer Dive2 Target
Aasck Dvecson:
Atude (%)
8 5-Line (Gunship / Rotary Wing) (1) - o
Line Form Aaset Type
[:] | . @Gunship  (O)Rotary Wing
Waring Order
Observer < (ea)
5. Line Gumsip / Rotary Wig) (1) =G
5-Line Form Aaset Type Astack Type
[ i [l | Comhe ®Ramyving || Ol ORen Bomsor ] & @)
\Warrng Order Aot Aases
Oteerver -] 88 | sssan Ty Yomenedess. 0
Frendly Locasion | Mark Torget L) . LM= =
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MACE FORM CONTROLLED ATTACKS COMMON
Select Profile & Delivery PARAMETERS

© 9-Line (Close Air Support) (4)

CAS 9-Line

& 5-Line (Gunship / Rotary Wing) (2)

(30 (i Asses)} Sl Fam Aaset Type
‘Same Final Attack Heading All Aircraft [ Insert Into Existing Rowte [ Enter Formation at Egress =~ | Gunbip [BRctry Wg
(3¢ Asset 1 -10¢ | [=] [Defmuit -] Viatmaeg Order
Fihi A <[ Otwerver SR
2. Heading [0 Muttiple Targets | Edit— Ty Ty
3. Distance: -|@
£ TotEen W Flare | [ ClearHot | [ Abort PR =
STaDesc: | [] ezt = Merked By
]
gl E— BEEg 5 (=) ot
PRF roraft Soif Designates Muliple Tar t—
7. Mark “ pleTarels | E0 0 Locston Ang |01 (m)
8 Lotanoannemlhcs = Mag Besning ofgd (mi) oft] (des) @)
Flare | [ Cleartot | | Abort
s s | [l e T
9Ewress [0 [ A o 1 == AgtOic (Noth -] pog [ 0w @
Fibi: 360+ Ay Direction A
e 1
PRF rCraftSelr-Designates O] Multiple Targets | Edit— VorgetDeocrighon/Muk
Target Descripbon
1 | Eporosch /Delivary | \ @ ot
1 1 Flare | [ ClearHot | [ Abert Bd B
| Final Leg Dist(LevellLoft): [50% Max Range |- | -
P~ 7 I . Ot
| Guns StrafeDist:  (H— ® 0m | [] [pefauit ]
1 3 of Bombs / Rockets: 1
A [ Multiple Targets. Yoo
[ Attack Timing/ I ; Time At My Command 5
e Flare | | clear v pive cas) —
B — Poplp (10 |
Time: | ] [Messages| Moo |
[C1 itow Reciprocal [CJ Send VMF Status Pop-Up (30
Pop-Up (45)
Atackvia IP | [ Atackwio P +| [ Reatack
Shaw of Force ~/ Hold at IP

8 5-Line (Gunship / Rotary Wing) (1)

5-Line

® Loner Runin
P

1 sppronch | Targee
Ve | Targe
Vover ITage
! Divez I Target
Aoset 32

1 Fooiock Toges
Lo | Twge
Lower | Tagee
Vowez |Tome
-, -

Line Form Aaset Type firdasets
[:] | B | ®cwste ORotaryving || Gurstie
Target:
Waring Order
Ordnance:
Observer ™
2 5-Lne (Gumship /Rotary Wing) (1)
SomFom T Troe - Tk Ty
Hia B Gunship  (® Rotry Wing Loter (Runing &/ Sng 08 ! =
Vg Ovdr (e
Otnerver ] 8 | sesan 7] [ Nosmsetssect
Frend Locason  Mark Torget <] (@ Ordnance
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x

1

© CaiFor fire (Aritery) (4)

Otaerver

#ofMisions: | 173]

1
Torget
Terget Location

& Calcuize

Call For Fire

x
Viring Order
el By
» Piatorm
ey Uit S| Macsoigws: [ 6F] withe: | S0072] (meters)
sgpagaia
Aemmundon. T hetodolFee — — | Messsge so Observer
Comrd hum: - 18P For BBt | sl OTL (magh
Detay: | 3012 () Reauires 20 Gons || Roveds. [1F] per e | 2etl T (o)
st ree fr
Fate | Parachuse 28 451
W Ord S
Dt ATo Tgt
- 1 Time cfFight
= | A eer Pen
Suppression | impact Tome
1 ol
1
1
Mettod of Conuel L
| @2y Comman Mission Type: WA =
Tia On Target (165000
Tome To Tooet 000200
Contiruns =] (sec) Fail NextParachite
- oLz |OFP [mmn Facoes Toget End ot Minsion
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MACE FORM CONTROLLED ATTACKS COMMON
Select EXECUTION Type - Timing For Initiation

© 9-Line (Close Air Support) (4)

CAS 9-Line

[ Air Assets |

Line}

EE]=) |
veiee [ t
(2 - om

2. Heading:
3. Distance:
4 TgtElew: Cale

5TgDes:[ ]
o ——F
M [ ] coce (48]
8 Locationof Friendiies:

o E—
9 Egress A

Distance:

‘Same Final Attack Heading All Aircraft [ Insert Into Existing Rowte [ Enter Formation at Egress

(5] Asset1: | =] ) [=] [pefmuit -]
FAH Ay Direction B - (%]
[0 dircraft Self-Designates [0 Muttiple Targets | Edit—

@

5-Line

Flare | [ClearHot | [ Abort

[] [pfauit

[ Multiple Targets | Edit —

[x]

Flare | [ ClearHot | [ Abort

@

{ Approach / Delivery |

Final Leg Dist (LevellLot):
Guns StrafeDist: (A F—————) 0(m)

# of Bombs / Rockets

| Attack

Asset Spacing: (0030 ]

Time: Push \when Reacy

e

Flare | [ ClearHot | [ Abort

[] [peauit -]
A - (%]

0] Muttiple Targets | Edit—
@

Flare | [ ClearHot | [ Abort

[-] [Defauit -]
(]

[ Multiple Targets | Edit —

@

( Wessages |

Fsh When Ready
Time On Target
Time To Target
Fire Plen

Allow Recipr}

Attack via IP

teatiack )

Show of Force =, Hold at P

8 5-Line (Gunship / Rotary Wing) (2
5ine Form HavelTrpe Haack Tyve
B~ | Gurship  [® Rotsry Wing || @Loter Runin ) SiandOF &e
Timng Order A anets
P a b | P 7] () Mo mmeetseected.
Friendly Location [ Mark Approach Target ]
Pep: Target
Sl 1 || over Tape
PR Dive2  Taget
feset 2 5
Torget Locasen
Locaton Rog [ O] () || At Tew
v P i @ Pep: Targer @
i - . s A Dvel  Tager - (@] Owsnance
@] vz Tape <] (@] Ordnance
Vo - o2 L
Advat O Cl w0 @] ] Ty Mo msessecs
TargetDescripion  Mark A
Target Descrigton [
Marked By Dwve 1
o Dive2
Bararks soserss
———— o —— ——— !
| fo
1| Tie [ReMy Commrane T
p — hCommed === 1 Owet
T On Tarose. A Tima: ez
i To Tarae. From leow
Contirucus. Regeat nerval
Fire Fon
Hutude (%)
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Call For

Fire

® Cail For Fire (Artitery) ) - o x
Viaming Order
ey Batry
I8 e u Max 7ol within
init. = 3 ) 2| (meters)
# ol Minsions | 175] Send MTO e~ a Ll 3003 (meters)
Target munion Method of Fee Messsge o Observer
Kocun Prist: = Coerd . = ® Fe ForElct el OTL magh
2 Rounds: [ 1] @Fe Tube chal GTL magh
Target Location @ Oatey: [ 30[3] (5) Reuires 2+ Gums T '’
Target Alttude = it | | Ovdnemce: = st Fire ‘:m
Faie
Target Descsiption 2 [AB1000 | | LestRound - :::‘::LLEL
Diraction Distribution 0 Dist T Tt
® Observer o Target My Cucdn [+ e Tmetrigt
on: it iooa) [(Amo . P
Gun e Target Spreod m 0|
on. i [T o) [ || Tty Clow @
Ofset
#06d LR v
I 1
Pt Bt s Jj| © % My Commnd | issionType: W =
iburst | Fusing ) Toms On Targut (18000 I
® Default \I Tome To Target | 00 1 -
e Datance oF] m e S| fsec) | [l WextParachue .
Last At [ & 1l
® Tira (L5 ‘L ) [ Fecord Target End of Missuan
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MACE FORM CONTROLLED ATTACKS COMMON

Execute

CAS 9-Line 5-Line Call For Fire

© 9-Line (Close Air Support) (4) - o x W 5-Line (Gunship / Rotary Wing) (2) - o x @ Call For Fire (artieny) (4) - o x
(9 Line I irscn ) S-Line Form | Aavet Type. Aack Type | \iaming Order
12 = 7] i [ || Combe [rampvin || Glow ORmn Oswsor & | (g
Type: ] Same Final Attack Heading All Arcraft [ Insert Into Existing Route [ Enter Formation at Egress (5 . { Observer 1M (o
e [ [ | st [ [ o Vg O Sotbisirs | 15 [ Semauto o™ (] ot pom: (6] it [ 5E) e
E oMsL F VA - T\
Edit — i =
2 Heading: [ Multiple Targets it > I - - - -
3 Distance: - & Kocun Part. [ @ Fire For BRect Retusl OTL (magh
4 Tt Flare | [ ClearHot | [ Abort [ Ootay: (072 (3) Feuires 20 Guns || Povnde: 1] @Per Tube M-TGM-u)
STabemc| ] [] [peaue ——— z [L— . Ayt Fre -
N/A - Ta Last Round. -
o Ty = i -
[ Multiple Targets | Edit > F— o

7. Mark: Code: r

[ @ 0] sl p— Fatn [crede [
R = o : o

_. \ T Pt L Tt [ B =

i K v ®
- - e i B ——
[ Muttiple Targets | Edit— l
€ 0 = #Gid LR Bl im a0 Fd im || @ Retsive UpDown Ofeet .
Fresooch 1Dy | schute s
{ [ Delivery Flare Clear Hot Abort o e ‘ " - - e
Final Leg Dist(Level/Loft): [50% Max Range [~ ] = .  Airburst | Fusing Tima On Target | 180000
Guns StrafeDist. (S —————@ 0(m) [-] [Befeult ® Gt O Tome o Tapet. 005200
Cistnce | Conbrus 7] tsee) Y
# cfombs | Reckets [ Multiple Targets | Edit — et [ @csoine Tima FesPlm (1800007 " Fecord Target End of Mission
{Atack Timing i’ | |
Asset Spacing: Flare Clear Hot Abort
Time: [ ] [ Messages |
[ Allow Recipracal [CJ Send VMF Status
1] Aodcvia P[] Aockwio P +[ | Reatiock |

Show of Force ~ Hold at IP j
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MACE FORM CONTROLLED COMMON

Student Exercise — No Solution Video Yet

1. )
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https://www.youtube.com/watch?v=9Vt9mMVFfOA

MACE FORM CONTROLLED ATTACKS 1 - SIMPLE CAS

Learning objective:

To be able to use the 9-Line form to carry out simple controlled air to ground attacks within MACE

Enabling objectives

Understand the components of the 9-Line form (Aircraft control, Weapon Delivery, and Information)
Know how to enter attack start point data

Understand how target location is handled within the form

Know how to enter target location data and transfer to attacking aircraft

Know how to enter egress data

Know how to perform a show of force on a given line of attack

Know how to attack a specific moving vehicle on a given line of attack without using an IP
Know how to attack a target using a known point (IP) for ingress and a known point for Egress
Understand how what will happen if a reattack is commanded

Know how to abort an attack, and what the aircraft will do when aborting

Know how to output flares

Understand the weapon parameters (multiple bombs, strafe distance, close far release etc)

Copyright BSI © 2025
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MACE FORM CONTROLLED ATTACKS 1 - SIMPLE CAS

ol Platform Properties: US_UAV_3 X
L] Status *
Recap Adding Weapons o] :
Weapons and Equipment {)%E%‘éﬁ‘?%i’%v{) ﬂ\’[‘)"*"" ik
EW Devices DIS ID: Site: 1, App: 105, Entity: 1030
Actions » mmﬂmu{r 91.38861"
Commands 3 L‘dTSS;.[?DAf‘tMDSBﬁTwﬂAEL
. It
(1) Access Weapons and Equipment Form et | e 0T 267
. dext Waypaint: 1
ns & Equi 2 Ti Wz 00:01:07
Via the Context Menu Wespns & et 4601 R Bl o Waypanc 00107
)

. RMB on Platform > Weapons and Equipment

Equipment List Filter
[ SelectDesslect Al
[ Rapars

Target: 39,9103, 9.2254
Bearing (deg): 076.0 (true) f[)73 0 (mag)
Range: 8.9 (nm) / 182872 (m)

Via Platform Properties e e —
= Bottom of form — Weapons >> Ez‘:"‘&’“m o i

[ Avtiery ! Mortars | Tank

[ Readio ) TOL { IFF m0D0O0O0O0O0oOoo0ao

(2) Use the filters to find weapons

Lo  Handid Dvices L] m
2 Spum Enies
3) Use to add / Remove weapons S
[ Directed Energy e N
[Z0er roperties
e |44 |[Quick Search
TextFilter: z UICK Searc
= -->Add1x Weapon X s . -
Ao/ B -
. ane | Enghied if | |‘E‘ = Landing Zone Callsign
<-- Remove 1x Weapon 0 A5 @ AGMESEXL MAVERICK (Enty 13.. Oy (B |(Shot] Lep Atitude
100mem A5 Nevol = > om e [y [Eat | Swat
100mem French Naval Gun |
] || 164 Rato [ ) G | S| LegAltitude AGLor MSL
= <<-- Remove ALL weapons 0 Tk 20 | o priom Right gD Oy e
105 DPICM — |t e Lek ing Dispen [ | (88 |{Swoot| _LenSpeed 30
. 105 HE 4 F-S{_leﬂnl 3 Fchtviogto Gl [ 1 1 | Shat)| © Location (LabLon) 3952.31385, 9167115 [
(4) Change Quantity of Weapons =T - s ¢ o D o lcaion(UGRS) 225 NK 02239 13540
i h— . EPLAS Fadf [0 | | Est |[Sweat|| Loop Route [] Loop Reute:
. e e 4206 RightWingtip s [ 1 & | S|  Maximum Attsch/Rally Speed 0
(5) Ena bIe/Dlsa ble AUtO 105 IR = Flare (M-206} Right Vg Dispe... [ 1 [ B |[Swet||=  Movement Frozen || Movement Frozen
05 Tark = P (4200 Lt Wing Dispen [0 1 (& |{Sent ]| Nyt Waypoint 1
. . . . P e (4206 Lett gt Diss. ERNE 1 Rarsv—— Tlom Gromd
= Allows constructive (semi automatic) use weapons/ equipment oot @ 4 m B e SpuCalnin
12 e [} (Ertty 1375) i
Push Delay 0
120mm ME30KT HEAT-MP-T ] GEL-30 JDAM  (Ermy 1373 [0 1 [ Edt || Shoot | .
120 Mortar DPICM [] GBU-33JDAM  (Erety 1374) O 1 [ Ef |[Show| _PushTime ﬁmmmnﬂm 4
120nem Motar HE 7 IR Sgnatssfi- 10 (SRR —— st
12men Morer lum =] Laser Desirptor [SRARET Actions #
120men Morer 1 o 5 14228 Rockd HE SRS (Y [P [one
120men Motar Smake o a2 [ERRET
120 Morar WP RADAR Wafing Feceiver [ 1 &s | Swet | Attsched Enities [No Attached Entities
120mm Tark Z TACAN Nsvhsd 01| e |[shoat|
. 122mm Chinese Rocket MLRS) & =1 ( Xe ac V0 °]
o _ (CopyiMove... ) ( Detach ) (MACE Xfer_+
pigstandidlGopverionalllicad o x 122mem W21 OF Focket (MLAS) ¥l Right-Moufe Click on mourted equipmentiweapons to dit propertes. - ZJ e = $
—— 128 Tk =i ( KillEntty ) | Delete | (vieapons »> )1
e 130 AAA < Red inadhe are managed by vinual devices and may not be edited of removed locally. N ~
T03 = |FS e O e R e Soply Aoy To Group — [Configure Weap

d
<«

| Hardpaint #
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MACE FORM CONTROLLED ATTACKS 1 - SIMPLE CAS

-START POINT - IP (3D) (Optional) - - - -
//\,’ -E \;)\
/N N 90°/5nm
b8l -#1 10,000ft
\ 1N/ From TGT

s ff

—END POINT (3D)

360°/10nm
10,000ft
From TGT

-NO. OF WEAPONS AND RELEASE RANGE
Select Number

Select Release Range (%/nm)
Select Release Interval (s)
Strafe Distance (if required)

AIR ASSET, WEAPON, PROFILE

’T‘ a. Select Aircraft i
1 b.  Select Weapon !
1 ¢ Select Fuse ! TARGETES)
. - 1 . = 1TARDLCID) r===========
@ 9-Line (Close Air Support) (1) ] _d_._ _?e_el_e_c‘f _A'_(tf;flf_P_r(_)f_ll_e_ “: — O % ;T Either: i
[&-Line | 4 [BirbsselT==—_ ,/ 1 - Type !
Type: Clear @ @ D .Same Final Attack Heading All Aircraft Elnsertlnto Existing Route -EHTETFDEI'QBTIDHET Egress y : - Pick From Map @ :
S e =S )} I r . .
1. 1P/ BP: |9|} |Alt |1DDDDE| ft Ef&_se_ﬂ_ Generic Fighter - AnD\rlZJ_-I JGenerchlrcraﬂBullet |Z|J Default - : - Plck.From List :
| Distance: nm a T~ FAA T3801E] < [180F5] Any Direction ". Laser: Good Heading | Dive (30) [_ | - Multiple Any of the |
. L——" . EESSS———_—. 49200 /R
B Haing O i | 1 PRF: [111172] [ Aircraft Sel- Demgnatesl 7] Mltiple Targets ; | above |
=3 aiing forInstrugtion ~ "7 7777 2T QK 00199 20381 l@4i--"""""" "t :
3. Distance: ~o 2 \'}i qeomsgsmsst | |z_| I @ A
N Flate. | | Clear Hot Abort
4 TgtBlev: | 0F] fMsL Calc ®
5 Tat Desc: | | [gﬁssetz | e |Z|| @ | ‘~|Z|| Default - |
b Toloc: | BlEE FAH: [360[2] +- [180F2] Any Direction e - [oe |
X oC: - B =
_ : PRF: [ Aircraft Self-Desianates [ Multiple Targets | Edit—> ~
7 Mark'_ | — [] Code: [tesF] (48 \‘\L -] @\e—ATTACK HEADING (+DESIGNATE) - —
S| [] “Fiae | [ClearHot | [ Abort % a. FAH +/- Tolerance
- [Generic Human - Human 2 [-] 8] e i b.  PRF (if required)
___________ :______E- [zlﬁsset3:| EHzI | ~[z] | Default v| P .q
o |30 [-] 4 [ 10000F] FAH: [360[2]] +- [180[Z] Any Direction . <[] ! C SF” Designate
Distance: nm PRF: ] Aircraft Self-Designates [ Multiple Targets | Ecit— o ! (if no external mark)
. T i d. Set Laser code
________ I"'___".I"Déhva'y'r____'___, | v|@\~\~|______________________
'Flnal Leg Dist (LeveliLoft): m i Flare Clear Hot Abort
{Guns Strafe Dist  (S—J—t & 130(m) ! ¢ Asset: | C1¢ | [-] [Dtauit -]
| i FAH: [360F2] +- [180F%] Any Direction NIA - [oe |
#ff_B'mes_ff{‘iclfmf_ __ @ € PRF: [C] Aircraft Self-Designates [C] Multiple Targets | Edit—
I
=== === Aitack Timing! | e - | , @ -e' -DURING ATTACK == === — -~
. — . | Flare Clear Hot Abort 1 == DON'T FORGET
Asset Spacing: m MSL ! p—— = — L i !
Time: Push Wwhen Ready |- ] | .@_-COMMENCE ATTACK METHOD e T ' M M
o ) : i\ .a. . Select Spacing (1< Aircraft) ' o
Allow Reciprocal 1| - h
i1 b, PWR /TOT/TTT / Fire Plan H
| AtackvialP_-| | AteckwiolP || Reateck -|il |1 ¢ Attack From: IP/No IP !
1 1
rfh:mtn_ﬂio:oi_v___________l-hild_at_lﬁ__:f i d. Show of Force / Hold at IP : 275



mailto:support@bssim.com

MACE FORM CONTROLLED ATTACKS 1 - SIMPLE CAS

Attack Without IP - No Start Point

Air asset will self-generate waypoints to arrive on final attack heading.

Must have:

= Air Asset Info
= (1) Weapon — Fuse — Profile
= (2) Target Location
= (3) Attack Heading
= (4) Who designates (matched PRF with designator if not self designating)

= |ngress Altitude + Egress Altitude and Position
= (5) Ingress Altitude
= (6) Egress Altitude and end position (relative to target)

= (7) Approach and Delivery Parameters
= Can leave as default if required

= Attack Timing / Initiation
= (8) Spacing — between assets (wpn on target) — not required if only 1 asset
= (9) Time
= Push when ready = immediate attack
= Time to Target = time from pressing the button e.g. 2mins 35 secs
= Time on Target = Mission time for weapons to impact target e.g. 12:45:30
Bsr = Fire Plan = on fire plan (see later lesson)

@ 9-Line (Close Air Support) (1) = O *
'B—Lme' | Air Assets |
Type: Clear D B . [£] Same Final Attack Headi reraft (4] Insert Into rstmg Route nter Formation at Egress
1IPIBR (90 t:_l 70000} _l_ﬂ_ 8¢ | Asset 1| Generic Fighter - AirOy [ ][] | Generie Aircraft Bullet _ [-] ot !
Distance: nm - n ‘\:TAH__ r# WSD. .E_ny__[)fe_a!;l Laser: Good Heading : Dive (30) [7|
2 (et Offset: ="prr [1111 EII_ATrJaEs_elf_ D;En_ai.—.l I Mutiple Targets
3 Distance: I ny Akl H@Q
Claa Ly Ao My
4 Tqt Elev fMSL W [ Flare Clear Hot Abort
S e N e LI08) | [ e -l
St [ F|| o (RO [ b Diecion o L]
' = PRF: [ Aircraft Self-Designates [ Multiple Targsts | Edit—
T [T oo [ool] @& | e
8 Location of Friendlies
Flare Clear Hot Abort
. OtserverGenerc Homen -umen 2. _ BB | (3] naser s 5 | ] [pet 7
ilEr=s |35° [-] A [ 1o000f # FaH: [260F3] + Any Direction A - [ |
JBETED nm PRF: [ ireraft Self-Designates [ Multiple Targets | Edit -
______________ | Anproach / Delivery | — ___________I | - | @
Final Leg Dist(LeveliLoft) : Flare Clear Hot Abort
Guns Strafe Dist: -ff:% e ALY L]0 | [-] |Defout -]
= ' FAH: [360F] ++ [180F] Any Direction A - [ |
1 PRF: [1111E]] DAncraﬁSelf Designates [ Multiple Targets | Edit—
| -] @
: Flare Clear Hot Abort
Time: Push \when Ready |+ : [ |
[l Allew Reciproca : JTAC, AirOver_3, Targeting location 32T QK 00155 80381, Over.
[ attack via IP_+|{ Atteck wio IP -]I[ Resttack  +|
Show of Force ~ Hold at IP
276
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MACE FORM CONTROLLED ATTACKS 1 - SIMPLE CAS
Attack Via IP - A specified 3D Start Point

[’
1
1
1
1
I
1
1
1
1
1
1
1
1
1
1
1

-START POINT — IP (3D) (Optional) - - — - - —

PR R

s L ~
A i A
/e, 1 1

~ ' // \\
] W ou A v 90°/5nm
b----- @0 10,000t

\ N

../ From TGT

@ 9-Line (Close Air Suppoert) (1)

[9-Line |

==/l

Air asset will fly via a specified start point to target s
Must have — All the required elements for Attack w/o IP and: e_’ Eg'—'—m
a0
135
IP/BP — Either 1By
= (1) Select a heading and distance FROM target — to be start point %
OR 315
= (2) A Known Point & =0
OR

= (3) Generate Keyhole Points from target — then select as Known Point

= (4) Pick an Echo Point and a radius to generate known points at
North/East/South/West Compass points

= (5) Select from list as with Known Points (2)

BSI”
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e : Radius (nm): [ =
1
1
1

sl Create Keyhole Points -
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MACE FORM CONTROLLED ATTACKS 1 - SIMPLE CAS

Attack Without IP - No Start Point

% Max Range

25% Range
N ;haﬂf a b i’}t t'

. Changes run in length for the
attack and point at which Weapon:I
is released

75% Range

Sl
io 2\ & 2 ‘S\ ; . —;
N o > 2 " TJ":‘ _§
.. . 4 2 /| < ‘
Original line A o | e
) ¥ {31 I N
up waypoint % PR s
, " b
’ it 4
[E R s
°B :‘ e .
i

AN e

Strafe Distance

. Strafe distance across the ground beyond the target
along the FAH

Number of Bombs and Interval

. Number of weapons released PER AIRCRAFT in the
attack and interval between releases

! Dckets
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MACE FORM CONTROLLED ATTACKS 1 - SIMPLE CAS

Student Exercise - Link to Online Solution Video
1.

(00:10) Place a JTAC and several EF platforms on the ground including: - moving vehicles on a route - cultural buildings (from MACE Cultural)
2 (03:28) Add to the mission: - 2 x Fighter type ground attack aircraft (e.g. Generic Fighter) - IxBomber Aircraft - IxXUAV (in a figure-8 orbit)
3. (04:44) Add at least 5 unguided bombs to the bomber
4.

05:08) Add 2 known points about 7nm from the target area - Change their callsign and labels to something sensible - Ensure the labels are
visible on the mission area

(06:50) Start the mission

(07:05) Use the 9-Line Form to: - instruct a 'Fighter Aircraft' to perform an immediate show of force - not using an IP- on a southeast to northwest
FAH over the target set- egressing to the north 5nm / 20,000ft

7. (09:19) Manually dispense flares at the overflight point

(09:27) Use the 9-line to set up 2 fighter aircraft 30s trail attack at 500ft ingress AGL from an IP with a sensible FAH for the IP position, pop dive
an unguided bomb on to target. Egress to 6000ft North 3nm.

9. (11:59) Clear first aircraft Hot

10.  (12:18) Abort the second aircraft

1. (12:42) Perform a reattack on the same form

12. (13:14) Abort the first aircraft and clear the 2"? hot

13. (13:49) Repeat using only 1 Aircraft but this time: - a loft profile - on a different FAH - attacking without IP - cleared hot
14.  (14:39) In the layer manager Weapons tab ensure: - target line, guidance, altitude and type are ticked

15.  (15:10) Use a new 9-Line to instruct ‘Fighter Aircraft’ to: - use a guided weapon (e.g. GBU), self designated - attack from medium level (10,000ft) —
BS| starting from a key-hole point B-5 on a northerly attack heading - egressing to the overhead
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https://www.youtube.com/watch?v=9Vt9mMVFfOA
https://youtu.be/9Vt9mMVFfOA?t=9
https://youtu.be/9Vt9mMVFfOA?t=208
https://youtu.be/9Vt9mMVFfOA?t=284
https://youtu.be/9Vt9mMVFfOA?t=308
https://youtu.be/9Vt9mMVFfOA?t=410
https://youtu.be/9Vt9mMVFfOA?t=425
https://youtu.be/9Vt9mMVFfOA?t=559
https://youtu.be/9Vt9mMVFfOA?t=568
https://youtu.be/9Vt9mMVFfOA?t=719
https://youtu.be/9Vt9mMVFfOA?t=738
https://youtu.be/9Vt9mMVFfOA?t=762
https://youtu.be/9Vt9mMVFfOA?t=793
https://youtu.be/9Vt9mMVFfOA?t=827
https://youtu.be/9Vt9mMVFfOA?t=879
https://youtu.be/9Vt9mMVFfOA?t=910

MACE FORM CONTROLLED ATTACKS 1 - SIMPLE CAS

Student Exercise - Link to Online Solution Video
16.  (17:05) Clear the aircraft hot
17.  (17:20) Observe the weapon release to impact: - weapon target line - aircraft guidance line and PRF - impact

18.  (18:20) In environment settings set surface wind 180 10kts and a 5,000ft wind of 30kts from 180 and 10,000ft wind 180 at 50kts — then tick winds
effect aircraft and winds effect weapons

19.  (19:04) Setup a new CAS-9 Line form with the bomber — drop 4 unguided weapons from 25,000ft onto one of the ground targets attacking on
90° or reciprocal — using 270 / 7nm as a start point

20:09) Send the bomber to hold at the IP
20:21) Attack via IP

20. {

21

22. (20:45) Clear the aircraft hot and watch the trajectory of the aircraft and the bombs
23. (21:40) Use CTRL+ALT to view the bomb impact points on the MACE map

24,

25,

21:57) Reset winds to not affect weapons or aircraft

22:09) Use a new 9-Line to instruct a 'Fighter Aircraft' to: - attack a moving target - high angle dive strafe (guns) - without-IP - with a spread of
rounds over the ground

26. (24:47) Use CTRL+ALT to view the bullet impact points on the MACE map
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https://www.youtube.com/watch?v=9Vt9mMVFfOA
https://youtu.be/9Vt9mMVFfOA?t=1025
https://youtu.be/9Vt9mMVFfOA?t=1040
https://youtu.be/9Vt9mMVFfOA?t=1100
https://youtu.be/9Vt9mMVFfOA?t=1144
https://youtu.be/9Vt9mMVFfOA?t=1209
https://youtu.be/9Vt9mMVFfOA?t=1221
https://youtu.be/9Vt9mMVFfOA?t=1245
https://youtu.be/9Vt9mMVFfOA?t=1300
https://youtu.be/9Vt9mMVFfOA?t=1317
https://youtu.be/9Vt9mMVFfOA?t=1329
https://youtu.be/9Vt9mMVFfOA?t=1467

MACE FORM CONTROLLED ATTACKS 2 - ADVANCED CAS

Learning objective:

To be able to use the 9-Line form to carry out advanced coordinated attacks within MACE

Enabling objectives

Understand what the range and weapon release timing parameters of the 9-Line form do

Know how to ground designate using a ground platform entirely from the MACE GUI

Understand what laser attenuation system settings do

Know how to change aircraft and designation platform pulse repetition frequencies for laser attacks
Know how to complete a Time on Target autonomous self lased PGM attack

Understand how MACE displays laser designation in the mission area

Know how to conduct a bomb on coordinate ground designated laser attack

Know how to conduct a multiple aircraft attack with multiple targets

Copyright BSI © 2025
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MACE FORM CONTROLLED ATTACKS 1 - CAS

Off Platform Laser Designation

—-SET UP 9-LINE FOR LASER WEAPON DELIVERY = —c e e e e e o — =

- ENSURE ‘Aircraft Self-Designates’ is UNCHECKED '
- Setthe ASSET PRF in the 9-LINE Form '

E [Z] Same Final Attack Heading All Aircraft

posr 0200 T %

————————————————————————————————————————————————— FAH: 350 +- 230° 10 10°
_ SELECT PLATFORM FROM MISSION AREA (AIR OR GROUND) TO BE DESIGNATOR = o e e e e e e c =~~~ PRR:|1688[] @Nrcraﬂself-Dwgnatm
- LMB on entity in Mission Area
OR

- Use Bottom Status Bar Entity List
- If platform has no Laser Designator: Use PLATFORM PROPERTIES [ Weapons == | to Load one in inventory

IRStrobe

- Check on Mission Area for yellow designation line with correct PRF

————————————————————————————————————————————————————————————— Smoke Grenade(Red)

S
- -SET LASER CODE (PRF) FOR THE DESIGNATOR TO MATCH AIR ASSETPRF o mme e e - =3
Entity Control ] Platform Properties: USAJTAC_19 X
! - ENTITY CONTROL WINDOW (PRF) | S o e P N
1 OR : o = = MSL [@eusaiac_19 -
! . - _— - - - ~ Cyole - 13 1x ~
1 - Use PLATFORM PROPERTIES (General>Laser Designator Code) ! + ooy - A - | [Tt Us  Hek
g+ s T & @ N - [ Prr s s | BR RS A i o
~ i Lguiim‘t)ﬂPNGEWWE 1465081N
\\\ AI(DﬂM."SnLr‘DﬂAGL
- ALLOCATE TARGET TO DESIGNATOR - m o o o e e e e e oo o 1 ~o Heading: 090.0 (true) / 090.0 (mag)
2 e ——y
: - Use @ and select from mission area : s Properties F
1 OR 1 \\\ } |[Quick Search |
! ~ ' Comectons a
I . . . . . ~ -
1 - Type in target coordinate into PLATFORM PROPERTIES (>Navigational) ! S L Dol link
|4 Target Location (LatLon) 3912.62308. 9 2555328 1 _' =Y 2 Govem,
| Target Location (MGRS) S NJTEIA0I0 00 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T ST S g""*’;‘;‘“" (deg) I;_.&SA.ITH:JS
3 . Is Squirter [T11s Squirter
,— MANUALLY FIRE DESIGNATOR LASER (VERIFY PRF) = o o e e e e N . — ‘ x T =
e mETs o D | BES T —
! . Use ENTITY CONTROL Menu &)- : ®® @ ~ Lt BRI
b Select LASER DESIGNATOR from dropdown ' % V| [msvabe E
1 1
1 1

Laser Designator

\ LaserRange Finder with GPS

5 | —
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MACE FORM CONTROLLED ATTACKS 1 - CAS
Multiple Targets

- 0 x
] Multiple targets per asset (Ferasa) T I,
. [CJ Same Final Atack Heading Al Aircraft [Tl Insert Into Existing Route ] Enter Formation at Egress ;
u Use for JDAM multi-DPI X Asset 1: [Generic Fighter-Deat -] (3] [Genenic GBU-500 [ [Defeutt =] [f;zl::tu Mdﬂse‘e:::“j;l -
FAH: | 704 +- [ 10 60°to 80° Laser: In Safety Zone! Level |
=  Can use for multiple LGB/LGM with different PRF - @wmw iy i oo
Visiting for Instruction [saT L 3567 23628 B s 327 ML 36038 23504 =]
Flare | | ClearHot | | Abort | Tank_7 32T ML 35956 23545 (el
5| Asset2: [Generic Fighter-Glory [~ | (%]  [GenericJDAM [-] [Defauit (FMUT38T [-] 1111 |

FAH: (3607 +- 340° 10 20° Lsser Hda Prohibited | Level ]

PRF: [ 121214] [ Aircraft Self-Designates ] Multiple Targets  [Edit—> |

Waiting for Instruction |32T ML 36002 23496 (G-55M_9) E||

Flare | | ClearHot | | Abort |
5 s | O | B G
Fa: (36072 +- | 20F) 340° 10 20° NIA [-] [ ]
PRF [ Aircraft Self-Designates [Cl Multiple Targets | Edit— | N
| L] @

| Flare | | ClearHot | | Abort |
5 et | O | D=
Fa: (36072 + | 20F 340° 10 20° NA [-] [0 |

FRF [0] Aircraft Self-Designates [ Multiple Targets | Edit— |
| ] @l

| Flare | [ ClearHet | [ Abort |

[ Messages |

Copy Targets to All Assets Close
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MACE FORM CONTROLLED ATTACKS 1 - CAS

Time on Target / Time to Target e

Asset Spacing: W I MSL
= Attack Timing .
. . Time: Push \when Resdy |- |
= Push when ready = immediate attack e —
low Flecipr

= Time to Target = time from pressing the button e.g. 2 mins 00 secs

| AttackvialP +| | AttackwioIP ~|| Reattack <

Time: Time ToTarget [~ | |00:02:00 |

Show of Force - Hold at IP

= Time on Target = Mission time for weapons to impact target e.g. 18:00:00

Time: Time On Target || |18:00:00 |

= To help with selecting a good TTT or TOT
= Use the Attack via IP OR Attack w/o IP dropdown to — Estimate TTT

[Z] Same Final Attack Heading All Aircraft

| Attack via P +| {Attack wioIP |+ | Reattack | (3¢ Asset 1: [0-27 - CS 01 B
Show of Force. - Estmate T Ygarp | Pt (250F] + 0o 2er

PRF- [] Aircraft Self-Designates

Estimated TTT: 02:00 TOT: 12:02:00
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MACE FORM CONTROLLED ATTACKS 2 - ADVANCED CAS

Student Exercise - Link to Online Solution Video

1.
2.

o U AW

10.

1.

12.

(00:09) Place a JTAC and several EF platforms on the ground including: - moving vehicles on a route - cultural buildings (from MACE Cultural)

(03:24) Add a ground-attack aircraft (e.g. Generic Fighter) - ensure it has a mixture of laser guided bombs, missiles and a laser designator -
place it in an out of intent racetrack

(03:54) Duplicate the platform and place the duplicate in formation with the first aircraft

(04:09) Use the 'System Settings’ options to select weather attenuation on

(04:18) Use 'Mission Settings' set the environment visibility to 5,000m

(04:26) Add a human entity about Tkm from one of the static targets - Equip them with a laser designator - Allocate a target and check line of
sight to it

(05:23) Change the human's ‘Laser Code’ (PRF) in ‘Platform Properties’ to 1688 - Manually fire the laser at the target and cease - Verify the
PRF by looking at the code displayed by the target on the MACE map.

(05:39) Start the mission - (Optionally) setup ARMOR in a way that best allows you to observe attacks with trails and labels as you like them

(06:02) Set up a 9 Line so that the aircraft does not designate its own weapon - select a laser-guided weapon (e.g. Generic GBU) - ensure the
PRF on the air asset matches the PRF for your ground platform (1688) - pick the target from the map but click near to the target that is to be
designated by the ground platform by about 50m - check the FAH is within a good laser arc for the lasing ground entity - set release point
for 50% max weapon range

(06:45) Set a reasonable TTT (using the Estimate TTT function)

(07:01) Attack without IP & Clear Hot

(07:32) Ensure Weapons Guidance and Target Line are selected in the layer manager Weapons Section

286
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MACE FORM CONTROLLED ATTACKS 2 - ADVANCED CAS

Student Exercise - Link to Online Solution Video
13.  (07:32) Ensure Weapons Guidance and Target Line are selected in the layer manager Weapons Section
14. (07:55) Immediately after weapon release - manually fire the laser from the human at their targeted entity

15.  (08:15) Note when the weapon starts guiding to the target - guidance line and laser designator line terminate at same point - limited by the
environment visibility

16. :
17. :

(08:34) Switch off the laser - Change the environment visibility to greater than 20km
(

18.  (09:57) While the fighter is routing for the attack - select another target for the human to lase - recheck line of sight for the designator
(
(

09:04) Repeat the attack using: - a suitable TOT instead of TTT - 25% max weapon range release point

19.
20.

10:47) As the aircraft approaches the release point, fire the laser from the ground entity onto its targeted entity

11:31) Set up a 9-Line with 2 assets for self-designation of laser guided bombs and/or laser guided missiles on a 4 x separate targets (2 per
aircraft) with different laser codes (PRFs) on different FAHs and rejoining formation after the attack at a TOT at least +5min into the future — with
a 45s spacing between air assets. Set 75% Range Level Delivery

21, (12:45) Attack without IP and Clear Hot

287
Copyright BSI © 2025


mailto:support@bssim.com
mailto:https://www.youtube.com/watch?v=6MwZf109oas
https://youtu.be/6MwZf109oas?t=452
https://youtu.be/6MwZf109oas?t=475
https://youtu.be/6MwZf109oas?t=495
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MACE FORM CONTROLLED ATTACKS 3 - 5 LINES

Learning objective:

To be able to use 5-line form to carry out rotary wing attacks and Gunship attacks

Enabling objectives

Understand the components of the 5-line including those essential for the attack

Know how the 5-line flight parameters — loiter, egress, attack hdg, altitude, bump, dive effect the attacks
Know how to add 5-line locations — map, range and bearing

Know how to conduct Loiter (orbit) attacks

Know how to conduct BP to target (Run-in) attacks

Know how to attack from BP (Stand-off) attacks

Know how to conduct Gunship attacks from a target position relative to friendly location

Know how to adjust fire with gunship attacks

Copyright BSI © 2025
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MACE FORM CONTROLLED ATTACKS 3 - 5 LINES
Rotary Wing

BSI”

Three attack types:

Loiter
= Asset circles the target until ordered to attack

= Continue circle to pick up FAH s [ moe onemse =1

Atiuge (®): [ 250(=] [@Pep  Direction Egress
= Re-join loiter after attack [ oose || comsre | [Lotorroe) Fces
» Requires a target position 15t to know where to loiter
Run-In
= QOriginate from and return to a battle position (BP)
= Requires a BP to be selected Tl —T )

= Hold at BP will route asset to the BP and stop them
= Execute would route via BP to the target

Stand-Off

B8 5-Line (Gunship / Rotary Wing) (2) = o X
~ [SlineForm| — — [AsseiTypel oo (T |
| [j @ D O)Gunship @ Rotary Wing || @loter ORunln (Smnd0f | BF: | \[Hnld@eﬂ
omgOia ] Cewees i [Air Asses |
| ot @) s [ ot
FrendyLogston k| | Aewreach: Tarser 327 NK 88557 TIE31 [ (@] Ordnance: |GenericAirtoGroun [l #
ekl o [STIKETOOTS | | PP T ] (@] orierce ]
f— T T (@] o
Marked By ) DiveZ  Target - @ Ordnance:
Ready forinstruction.
Asset 72 [ Generic Attack Helo - B
[ Target Location | i} enericftack o 8 [-] [+ _ _
Set From Given Friendly Location  Rng (m) Approach: Terget % Erirs
) Fop:  Target [327 NK58557 71631 -] (@] Ordnance: |Generic HERooket |-
e Sl s (6] Divel:  Target -] [®| orcnance
Target Location: [32TNK 5678371631 [~ (@] (= | || pivez  Targer <] [@] orerercs
Adjus Dir I RCCT| PN, BIE
————{ TargetDescription /Mark | | ppproach: Target [@®] ornance
R T (@] ourree
- S El[@] oemee B
[Otber] Dive2:  Target [-] (@] ordnance ]
N
Remarks: [$AM Threat Nerth | ‘ fasetit =iy
Timing| :Dwmh. :ar;g: (] % gr:m;e ]
o ar rdnance: -
n #fEoss | C
| e oS, B el [ [ 0] e Divel:  Target = @ Ordnance:
————[MessagetoObserver | | Dive2 Target S @ Ordnance
ITAC.target APC_11. ot
- [RuinfreandConol|
Aitack Direction Direct  Dive Angle: Asset Spacing: [ 15[ (=)
Altitude (f [ Pop Direction:  |Left [~ Egress
[ Exeoute || CheckFire | [ Loiter Target | Hcca

= Assets descend for cover from either their current position or from a Battle Position (BP)

= When attacking they ascend fire then descend back into cover

= “Take Cover” = assets descend to 50 ft AGL and hover in place OR Rally to BP and do the same

————| Stand-Off Battle Position Attack |
I Take Cover | [F\FE‘FIP|BDB| I Check Fire ‘ IFletuanlntem|

Copyright BSI © 2025
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MACE FORM CONTROLLED ATTACKS 3 - 5 LINES
Rotary Wing - Attack Types vs Behaviours

LOITER RUN-IN STAND-OFF
[ Attsck Type| [ Atack Type| [ Aizck Type|
@Laiter O Runin O Stand-Off BP [BPC [-] @ [Hoseer | ‘ BP [BPC [-] @ |Hoseer | ‘ OlLoiter ©Rurin {9 Sand-0ff BP. [BPC [][@][Hoseer |

Direct Attack ignores Attack
Direction and points directly
at the target from the BP

Target Position

Direct Attack ignores Attack

Direction and points directly —-

at the target from the
current position

Direct Attack

Fire in Place
(No BP Selected)

BP <>
Fire In Place *

Fire in Place
(BP Selected)

fof
L
<1/
Fod
Q1

qQ’

~

~

BP

| Stand-Off Battle Position Attack |
[ Take Cover | [ FirelnPlace | | CheckFire | [Retur Tolntent |

Take Cover Fire in Place

Attack Direction: [l Direct Attack Direction: [ pirect
aircraft descends to 50ft AGL at BP (if  aircraft ascends — fires — descends
Loiter Target | Direction: |Leﬁ |z|| [ Execute selected) or in place if no BP Selected

4
BSI Loiters Until Execute Selected Start approach to target (cleared hot if CCA M)

Copyright BSI © 2025
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MACE FORM CONTROLLED ATTACKS 3 - 5 LINES
Rotary Wing - Final Attack Profiles

= Approach [ BirAssets |
- Ready forinstruction.
= On FAH but before pop Peset 1 [Generic tock o B[] [ .
Approach: Target: @ Ordnance: B
= POP ® onrace
* Gaining altitude before dive Divez  Target (@ Ordnance:
= Dive 1/2
Eoress
= Occur simultaneously
= Can allocate separate ordnance for up to 2 targets
= Egress
= |eft or Right
= Back to loiter or to BP POP DIVE 1/2

EGRESS |

-

% APPROACH

293
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MACE FORM CONTROLLED ATTACKS 3 - 5 LINES
Gunship - Initial Attack

1) Select Asset
2) Select Target ((5)Move to Loiter)

(
(
(
(
(5) Loiter on Target (if not already)
(6

)
3) Select Weapon
4) Select number of rounds
)
) Select Timing
TTT
TOT
AMC

Continuous

(7) Execute
(8) Adjust Fire If Required (see next)

8 5-Line (Gunship / Retary Wing) (2) — X
——| 5-Line Form '7 |m, |M|
‘ D D D ®Gunship (O Rotary Wing ‘ Gunship: oﬂ—130.l ~AC-130J1 ] (%]
o Target: QZT NK 58727 71574 (BROM-2_1) [~ @
—— |WamingOrder >
Ordr -8 05mm HEPD Side-fi Rounds: | 5|
‘Observer |Gener|c Blue Team Human - FO-1 |z” [:I ‘ ! nanDe@ mm 1aere E” ou Q
——| Friendly Location /Mark | - R | Status |
—— n nominals, r o fire.
Actuzl Location: ‘327 NK 57168 70973 ‘ @ Target Radius: 1.7 (nm)
Given Location: \327 NK 57168 70973 E| Actual Radius: 2 (nm)
Marked By: ‘ Current Rell: 0 (deg)
—— %M%
—{Target Location —————————_J ; —
Set From Given Friendly Location  Rng: (m) e: rgei LoilcgBaive: nm
Mag Bearing: (mil) (deg) @0 Execute Check Fire Return To Intent
T L @)=
@ adistDic: Noth  [-] Rog: [ 0] m) @
—
| TargetDescription /Mark |
Target Description; |CRT ‘
Marked By: [Laser 1688 |
| Other |
Remarks: |SAM Threat North ‘ ‘
| Timing |
e [ O |
| Message to Observer |
Reguested gunship to loiter its tanget.

Copyright BSI © 2025
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MACE FORM CONTROLLED ATTACKS 3 - 5 LINES

Gunship - Target location relative to friendly
] (1) Type in friendly location

85 5-Line (Gunship / Rotary Wing) (1) = ] *
= OR (1) populate with Observer Location (using blue arrow) | B-Line Form | [ Bsset Type| [mirksses |
. . | [ (®) Gunshi © 1 Gunship: Generic FW Gunship - Gunship_4 z 4
=  (2) Select range of Target from friendly location ‘ ) ) [l || @cumshio Oty ing ‘ - f}iﬁﬁfﬂ?ﬁ»ﬁs—ﬁ@ —————— _-.%
. . . . —|\Waming Order ——————— e
. (3) Select bearing (Mils or Deg) from friendly location ‘omm Gt Gemreir T [ ‘ Ordnance:  Generic 106mm Side-fre ] Roungs
= (4) Press the calculate button to populate target location €& I (1)} [Stetus |
—— On nominzls, ready to fire.
. (5) Assign the target to the Air Asset |=¢ ~ vE e IM ML 90107 14921 i/I _li Target Radius: 15 (nm)
. Given Location: |z| Actual Radius: 1.5 (nm)
] (6) Execute the attack (as required) | Execue MerkedBy. | | Curent Roll 23 deg
————{ Target Location | ————————————— : R
Set From Given Friendly Location Rng:g DE (m) ‘ M fatiegiadius: nm
i i Ex Check Fire R: Tol
e @ O 1 @) 0 w1 (@@ e @) | (e
TergetLocaor: Ti2TNL 01565 27001 (-} (@) (= -/ @)
adiustDi: [Bsst  [+] Hng | O m) @
7
Bl
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Gunship - Adjusting Fire

(1) Select Adjust Direction (from last impact)
(2) Select range (from last impact)

(3) Calculate new target Location

(4) Assign Target to Ait Asset |=¢ ~

(5) Execute Attack| Execute

< TIP - VIEW IMPACTS ON THE MACE MAP

Press <CTRL> + <ALT> to see numbered in
order impact points on the map

85 5-Line (Gunship / Rotary Wing) (1)

5-Line Form Lsset Type Lir Assets
E =] ﬂ ® Gunship Rotary \wfing Gunship: Generic FWwW Gunship- Gunship_4 |- || | 3
Farget—PI30T NL 01954 26842 11
WanigPder — || = @ EFESssssssssseseeew
Ordnance:  |Generic 105mm Side-fire +| Rounds: 5=
Observer | Generic JTAC - Gerjeric J_1 [T
Status
Friendly Locafion / Mark —
Mot laitering 5-line target
Actual Location: (32T ML 9010F 14921 Q@
Given Location: -
Marked By:
Fire and Control
Target Lofation
Set From Given Friendly Locaioh  Rng = Loileelroet) WotenBodiv=: 1555 nm
Mag Bearing oF=] (mil 0 (ded) © Execute \ Return To Intent

I I
Target Location: | (32T NL 01954 26842 |- | (@] [=p -
= = & i

Adjust Dir: | South \ 200

Target Descrigtion / Mark

Computes a new target location in
the Target location box and
populates message to observer

Target Description:

Marked By
Other
Remarks
Tinjing
Time: | At My Command -
Message"Dher‘:er

© 2025
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MACE FORM CONTROLLED ATTACKS 3 - 5 LINES

Student Exercise - Link to Online Solution Video

1. On the IOS Create a mission with 2xAH — 1 has a racetrack of waypoints, the other is in Line abreast formation. Add a selection of EF personnel on
random walk and a selection of static vehicles all within 100m of each other — at least 10 targets.

2. Add 2 known points one north and one south of the target by about 6km

3. Add a Blue Team Soldier or JTAC to the scenario and check they have line of sight to the target set — make them invulnerable and concealed
using platform properties and set their reaction posture to ‘Do Nothing’

4. Conduct an attack from loiter with 1 AH ASAP using guns from the loiter on any direction using standard dive angle. Check fire halfway through
the attack.

5. Conduct a Run-in attack from one of the known points as the BP — with both AH split by 15s on a specific attack direction with standard dive angle
from 250 ft — Each helo should fire on different targets to each other — and fire on 3 targets each during the attack: using a long range weapon
(missile) on approach, guns on pop, and rockets on the dive

Select Stand-off attack and instruct the aircraft to Hold @BP — then fire in place at the remaining targets using a long-range weapon (missile)
Make the aircraft take cover — then return them to intent

Resurrect all targets and Rally the AH out of the area (CTRL + RMB)

At Runtime add a Gunship aircraft and use the Delta Orbit function to orbit away from the target set

10. Use the range and bearing map tool to estimate the correct range and bearing parameters to define the target position relative to the observerin
the 5-Line form — enter them on the form, calculate target position and assign to the gunship

1. Getthe AC130 to loiter the target point an wait until it is ‘on nominals’

12. Select ammunition and conduct an at my command attack. Adjust fire to destroy each of the remaining targets switching ammo type on some of
the attacks as appropriate for the target

©® N o

BSI”
Copyright BSI © 2025 297


mailto:support@bssim.com
https://youtu.be/k2PGZ5Y74ww

MACE FORM CONTROLLED ATTACKS 4 - CALL FOR FIRE

Learning objective:

Enabling objectives

Understand how to use indirect fire units within MACE using the call for fire form

Understand the component parts of the CFF Form .
Know how to select multiple fires units =
Know how to select an observer =

Know how to input a Target grid in2D and 3D
Understand auto-elevation and its effect on the rest of the form -

Understand how polar distance and OT or GT Bearing create a new target grid on*®
calculation

Understand different distribution patterns and how to specify them "
Understand how to Aim and check trajectory for a mission =
Know how to use OTL and GTL adjustment in MACE

Know how to execute and adjust a basic adjust fire mission with Grid Adjust

Know how to convert adjust fire to Fire For Effect

Understand the effect of PER/PED

Know how to instantly detonate

Know how to record a target

Copyright BSI © 2025

Enabling objectives cont...

Know how to conduct a basic rate of fire mission
Know how to conduct a suppression mission

Know how to fire ‘at my command’, TTT and TOT, or
continuous

Know how to set up a basic illum mission

Know how to change an illum mission to getillum on the
deck

Understand how coordinated illumination works
Understand what End Mission does
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MACE FORM CONTROLLED ATTACKS 4 - CALL FEIR FIRE

@ Call For Fire (Artillery) (1)

UNIT SELECTION

|Generic Blug Team Hum B| @

#ofMissions: | 5[%] Send MTO

1
1
1
1 | Observer
1
1
1

| Warning Order |
| Artillery Battery |
(®) Platform ) )
. Artillery Unit | Generic SP Artillery - SPAry_16
() Aggregate

|Z|| @ Max # of guns: | BE| within: | BDDE' (meters)

() Polar Dist: l:l[m)

Angle of Sight: Auto

D Aute

Last Adjust: 48 Calculate

#1nitial Volleys:

Interval: (sec)
# Repeated Volleys:

. .
() Suppression All Guns -

Message to Observer
Actual OTL (mag): 4623 (mil) 260 (deg)
Actual GTL (mag): 3956 (mil) 223 (deg)

Angle T: BEE (mil) 37 (deg)
Shot Pitch: 507 (mil)  51.01 (deg)
Parachute Alt AGL:

Max Ord MSL:  3784(m) 12350 (R)
Dist/ AltToTgt: 9555 (m) / 14 (m)

PER / PED:

Impact Time:

_) Parachute Felease at AGL ok i

-~ Target 1 I~ Ammunition 1
omPat | =1 (# 4] s i
Target Location: | 32T NK 04685 74765 | [@ : Delay: (s) :
Target Alfitude: (m) [ Auto : Ordnance: |{39r||3ri{:£lu‘tiIlery.r HE |Z|| |A1.llo |Z|| :
Target Descripticn:| | # |ﬁE1QDD | : Last Round: : )

! Direction — | - Distribution :
(®) Observer to Target Mag : Fattern: :

oTL: | E“ (mil) | E“ (deg) Aum| || Attitude: (mils) : :
(2)Gun to Target : Distance: (m) 1
GTL: | =] mil | 2] (deg) | Auio | Traiectory.  OiLow @) High |
I Offset | Vertical Offset (Parachute) :
@Grid LR: | El (m) AD: | E| (m) I:I;i‘l Relative Up/Down Offset ok (m) :
1
1
1
1
1
1
1
1

TlmeToTarget 00:02:00

18:00:00

Continuous 0 (sec)
12:00:00 | to [12:10:00 |

Fire Flan

JTALC this iz FOC, message to observer,
battery SPAy_16, Generic Adillery HE /

C1 rate, 1initial rounds with 1 repeated |
rounds, target number AB 1000, time of

flight 53 (2), max alttude 3764 {m), out.

1
1
1
1
1
1
1
1
1
1
: Time of Flight: 53(s)
1
1
1
1
1
1
1
1
1
1

:: Mission Type: |NJ’A E]
"[ Aim v” Execute | Check Fire ||

1} I
|I [T Fail Next Parachute | Instant Detonate |

1
1
1
1
1
1
1
1
1
1
1
46712 (m) :
1
1
1
1
1
1
1
1
1
1
]

TARGET POSITION
AND
ADJUST

AMMUNITION AND
DETONATION
CHARACTERISTICS

Copyright BSI © 2

METHOD OF FIRE
AND
TIMINGS

025

KEY INFORMATION
MESSAGES AND
EXECUTION
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AGGREGATE REFRESHER & o

Saving and exporting aggregates T

Manage Aggregates
. Aggregates = groups of more than 1 entity Show Labels
= Can be assigned MIL STD 2525D Symbol 1§l ==
*=  Can be assigned to a ‘Parent Aggregate’ _—3 ZV:NZ,W“W
Create an Aggregate by: 1 gdm:nyd
. Select multiple entities z"‘“"uﬁ

. VIEW = Entity View = Aggregate> Create Aggregate % Misson Rehearsal Tool
. MACE 2025 — Select group — RMB on Group — Create Aggregate

al MACE Mission Settings — b
Environment IData Link IBeha‘nors |Agm IV\suaI | ]
‘ Create New Aogregate | W
| Name: [Tracked SAM Agaregate ! [y Hide Aggregate ‘ Select Agaregate
‘Tmﬂmiwwmus]mm ' i | Entities on Map
X ntity: | Hostile / Faker B ‘7Emnﬁmup_rempme
§ Size: [Section | R
Defines the 2525D P }mu : g:, e
i
Map Symbol | |
NG P s
| i O e
! [Missile [-]]j Primary Entity:  [Radar_3 (1105 1003) -]
S e e e e e
DISTyps: (112222000
Add/Remove | | ] — Agoregates
Platforms Options \‘ Entity List (3 total) : Add From Map :: Aggregate List (0 totel): | Add From Map
|
| | RemoveSelected | | RemoveAl | ||| | RemoveSelected | | Removem |
= |
. T3 (T D T b b Ml |
Platforms in the 3 y i
BSI’ A (Generic 5_2 (1105 1002) I
ggregate Gerene LAOIE Y. _ _ _ _ _ _ _ 4
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MACE FORM CONTROLLED ATTACKS 4 - CALL FOR FIRE

Se

BSI”

| Artillery Battery |

lecting Units -
#Dfl\l'lissmns:| 55| | Send MTO | (©) Agoregate

Artillery Unit | Generic SP Artillery - SPArty_16

|z|| [Q Max # of guns: within: [meters)

Observer — pick 1 from map or list

Artillery Battery — 2 Methods

Platform and Distance — Pick Lead Gun (Dropdown or Map Pick) and max number of guns
within a distance radius from the lead

Aggregate — Any (artillery enabled) aggregate in the mission — includes all the guns in the
aggregate

| Artillery Battery |
() Platform

(® Aggregate

Artillery Unit [FF-Mor-2 [-]

EF-Arty-1
EF-Arty-2 |
EF-Arty-3

EF-CRP-1

EF-IADS

EF-MBT-1 ‘ l
FARP ‘

F

I\‘

When Artillery Battery is Selected — Message Window displays units and available ammo

Copyright BSI © 2025

Example 1
= Centre gun as shown
= Max Number of Guns 4
= Within 800m

= RESULT: 4 Guns Selected

Example 2

Centre gun as shown
Max Number of Guns 2
Within 800m

RESULT: 2 Guns Selected

6 assets type Generic SP Adillery A
available, munitions Generic Aillery HE,
Generic Atillery llum, Generic Aillery
Smoke,
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MACE FORM CONTROLLED ATTACKS 4 - CALL FOR FIRE

Target Location
= 3 Methods

= Known Point
= Select from list

= Assign as Target @

Type Target Location
= Can specify target altitude or Auto Calculate

Target Location:  |32T MK 78497 61003 |

Target Altitude: (m Ao

Pick From Map @

Or specify in the Adjust Section as a Polar Position (see next)
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MACE FORM CONTROLLED ATTACKS 4 - CALL FOR FIRE

el
Target Location - Adjustment i
. Adjustments will be made along a line that joins G,
= QObserver position to target position (OTL) Or Gun position to target position (GTL) 5 7 Ao Caloulatod GTL
* The line can be entered incorrectly / arbitrarily § e o (o] (o) [ 2
= Either: Specify a GTL or OTL Manually OR Auto calculate the GTL or OTL ['g

~ Manually Entered GTL ~ ~
(®) Gun to Target

—
i
- ege T e e e e e - — I
= To AdeSt Target Position TeT [ 2a00fs] (it [ 135(] feeo R |
= Pick the line to adjust along — Auto / Manual — GTL or OTL N
A-“)bsemen]’a.rgei Line iDILb
=  Grid Adjust =
*  Adjusts from LAST TARGET POSITION S o T
= ADD meters along the line away from the Gun or Observer ‘- « .:T :R' : ot (i tdeg)! Ao |1
= DROP meters along the line towards the Gun or Observer . # : R
= LEFTor of the line orientated from the Observer or Gun -\ U0 e
\‘* Last Adjust: Gun D500 m 4 Calculate
= For confirmation, last adjustment made is displayed \\‘
~ Direction
() Observer to Target Tre
n Polar Adiust ) OTL: | 47a7[2] (min fdﬂn) Auto
(®)Gun to Target
= Will Place new target position at ‘Dist’ specified along the specified GTL/OTL Gt (i (deg) [[Auto |
= If ‘auto altitude; not selected, then additional options for angle of sight are active [ Offset
oTL CiGnd UR | 0] (m) AD [ 5001 (m)
i" —————————————————— » @ Polar Dist | 8007 (m)
Angle of Sight: Auto
Bsr UD: Auto
Last Adjust: Gun 1600 mil 800m | ) Calculate | 304
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MACE FORM CONTROLLED ATTACKS 4 - CALL FOR FIRE

Ammunition / Distribution

—Ammunition

Ordnance:

Last Round:

Coord llum:

|B1mm Mortar [llum

[] [Auo []

Delay: (s]

|8 1mm Mortar HE

(-] [puo [-]

|8 1mm Mortar AP

[] [Auo []

r— Distribution

Trajectory:

Patecr
Atitude: (mns)
Distance: (m)

Olow @ High

Vertical Offset (Parachute)

(®) Relative Up/Down Offset
\_:' Parachute Release at AGL

100 (m)

Airburst/ Fusing

() Default
(®) Distance 50 E (m)
() Time 0.00 E (s)
7
Bl

Ammunition
Fill in if you want last round to be different e.g. Marking round after suppress

Coordinate lllum — set delay before first non-illum round impact

Distribution Circular
Linear — Centre point aim (attitude & width) Linear
Circular — Currently random within width s e e e e o

Converge — Point detonation with PER

Trajectory
High or Low = Large effect on TOF and Maximum Height of Ordnance (Max Ord)

Vertical Offset

lllum ammunition is fired with an optimum (default) bloom and release point at burnout

Can reduce height to make illum burn on deck or release chute early

Aim | Execute | Check Fire

[ Fail Mext Parachute

NB Parachute fail option in Execution Section

Airburst/Fusing
Default sets the default for the ammunition- but can be overridden by distance or time

Adjust up and down in m from target OR time from target
Copyright BSI © 2025
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MACE FORM CONTROLLED ATTACKS 4 - CALL FOR FIRE
Method of Fire / Control

Method of Fire

Fire For Effect

Maximum rate for each gun

Per tube = all units, without = 1 unit

Adjust Fire

Single Unit — Single Round will fire

Use the adjust controls in targeting section to make each adjustment (See Adjusting Fire Slide)
Must hit CALCULATE — see Target Grid Change (See Adjusting Fire Slide)
Rate

No. of initial rounds at max rate followed by...

Repeated volleys at an Interval of ?? s for ?? number of volleys
Suppression

Same as rate except repeated rounds replaced with DURATION

Method Of Control

At My Command = As soon as Execute is pressed
TOT = at a Mission Time e.g. 18:00:00

TTT = at a Time from now e.g. 00:02:00

Continuous = Repeats the mission at selected interval

E.g. one-minute Suppression mission with smoke rounds in a wide pattern =scheduled to fire every three minutes

Fire Plan = All timings determined by fire-plan page

Copyright BSI © 2025

—Method of Fire
(_)Fire For Effect

Rounds:

() Adjust Fire

Per Tube

] 53 . - 1
: # Initial Volleys: :
: Interval: [sec) :
1 1
! #Repested Volleys: !

=4 b
() Suppression All Guns -

#lnitial Violleys:

Interval: m

Duration:

—Method of Contrel
() At My Command

(0) Time On Target [18:00:00

(Z)Time To Target |00:02:00

30| (seq)

12:00:00 | to

o
(_!'Fire Plan

All guns
Fire 3 volleys at max rate

Then wait 20s and fire another volley

Repeated volleys every 20s until 5
reached
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MACE FORM CONTROLLED ATTACKS 4 - CALL FOR FIRE

Execution / Check Fire / Record Target / Messages

Message to Observer

. Designed to mimic the radio communication from the artillery units

* Populatedby | aim /|  SendMT0 || Execute |

Aim | Am -

. Checks the rounds can reach the target

. Populates the message window with trajectory info

Execute| Execute

= Executes the configured mission

= Impact time and Time to Impact Displays Impact Time: 125618 0024
Check Fire | CheckFire |

= Immediately stops the executing attack

Record Target | Record Target |
. Creates a Known Point at the target location using callsign in ‘Target Section’

Instant Detonate | Instant Detenate

= Detonates the rounds on target instantly

End of Mission End of Mission

. Reset the form

1 Actual OTL (true): 4808 (mil) 270 (deg)

 Actual GTL(true): 3158 (mil) 178 (deg)

| Angle T: 1650 (mil) 93 (deg)
:Shot Pitch: 1284 (mil) 7222 (deg)
| Parachute Alt AGL:

1
: Max Ord MSL: 1209 (m) 3967 (ft)
1Dist/ Mt To Tgt: 1181 (m) / 45 (m)
1
1 Time of Flight: 28 (=)
PER/PED:  13/3(m)
Impact Time:
JTAC this is FOIC, message to observer,
battery MrrM252_5, 81mm Mortar HE /
C1rate, 2inttial rounds with 3 repeated |

rounds, target number AB1000, time of
flight 28 (s), max alttude 1209 (m), out.

________________________

— Mission Type: |N.I'A |3|

'I Am -

Target Descrniption: |

Copyright BSI © 2025

PER/PED: PER / PED: 12/3(m)

Use probable error in
range and deflection
values

Affects impact points by
up to that value
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MACE FORM CONTROLLED ATTACKS 4 - CALL FOR FIRE

Student Exercise: - Link to Online Solution Video

1. (00:12) Place a number (at least 10) of enemy vehicles within 500m of each other in a line

2. (00:56) Place a blue force soldier / JTAC nearby - Make it invulnerable and concealed - Set reaction posture to do nothing for the it and the
enemy

3. (01:45) Check line of sight to enemy units from the blue unit

4. (02:05) In the layer manger select Platform Engagement Rings for Land Shooters on Land Targets visible when stopped

5. (02:40) Place 6 Artillery Units within 500m of each other (generic artillery or mortars) and so that they are in range of the enemy targets

6. (03:11) Create an aggregate out of 3 of the artillery units - Give it an appropriate Mil Std 2525 Symbol by selecting the correct role

7. (03:27) Open a CFF and select the blue unit as the observer

8. (03:39) Using platform selection method on the CFF — select one of the artillery units and a radius that results in all 6 units being available for

the mission
9. (03:51) Using the map tool pick a target that is ‘long’ of the enemy units along the gun-target-line (GTL)

10.  (04:17) Select HE ammunition and a smoke round as the last round in a linear distribution that would encompass all the enemy units (use map

range and bearing tool to measure orientation and distance of target set to help if required)
1. (04:38) Choose Adjust fire as the method of fire
12. (04:44) Use the ‘Aim’ button to check for valid firing solution (adjust position of firing units if unable to find a solution)
13.  (04:53) Zoom out to see firing units and target on the MACE Map - (Optional) set up armor to see label markers and weapon trails
14. |

(

15.

05:12) Start the mission and execute the fire mission — watch the weapon paths and impact
05:40) Display the impact point on the MACE Map

Continued...
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https://www.youtube.com/watch?v=Z4llW1LD1_M
https://youtu.be/Z4llW1LD1_M?t=12
https://youtu.be/Z4llW1LD1_M?t=56
https://youtu.be/Z4llW1LD1_M?t=105
https://youtu.be/Z4llW1LD1_M?t=125
https://youtu.be/Z4llW1LD1_M?t=160
https://youtu.be/Z4llW1LD1_M?t=191
https://youtu.be/Z4llW1LD1_M?t=207
https://youtu.be/Z4llW1LD1_M?t=219
https://youtu.be/Z4llW1LD1_M?t=231
https://youtu.be/Z4llW1LD1_M?t=257
https://youtu.be/Z4llW1LD1_M?t=278
https://youtu.be/Z4llW1LD1_M?t=284
https://youtu.be/Z4llW1LD1_M?t=293
https://youtu.be/Z4llW1LD1_M?t=312
https://youtu.be/Z4llW1LD1_M?t=340

MACE FORM CONTROLLED ATTACKS 4 - CALL FOR FIRE

Student Exercise Continued: - Link to Online Solution Video
16. (05:50) Select GTL in the direction section and auto calculate the GTL

17.  (05:56) Perform a Grid adjustment from the impact point to target - By adding/dropping and/or left/right as required - Calculate the new target
position - Aim and re-execute the mission

18.  (06:18) Watch to see if the round is now on target

19. (06:35) When the round is on target - Change the method of fire to Fire for Effect - 3 rounds per tube - The Method of control TTT of 2 mins then
execute

20. (07:04) Watch the mission and halfway through the execution check fire the mission

21, (07:14) Select the aggregate of 3 units as the artillery unit - Smoke rounds as the ordnance - Circular pattern of distribution

22. (07:35) Select a target position using Polar offset from the Observer - Select parameters to place the smoke just in front of the targets between
them and the observer - Calculate new target position and observe the indication on the MACE Map

23. (08:17) Change the Method of fire to Rate: - 3 Initial volleys - 3 repeated at 30s intervals - Method of control to Time on Target - Set a sensible
time in the future (about 2 mins)

24. (08:37) Execute the mission - Watch one of the intervals - Check fire the mission
25.  (09:15) Change the Method of Control to Continuous — repeating at 45s, the pattern to converge - Send MTO or Aim to check there is a solution
(Adjust gun positions if required),
26. (09:40) Execute the mission - Record the target as a known point
27. (10:05) After one interval check fire
Continued ...
BSI
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https://www.youtube.com/watch?v=Z4llW1LD1_M
https://youtu.be/Z4llW1LD1_M?t=350
https://youtu.be/Z4llW1LD1_M?t=356
https://youtu.be/Z4llW1LD1_M?t=378
https://youtu.be/Z4llW1LD1_M?t=395
https://youtu.be/Z4llW1LD1_M?t=424
https://youtu.be/Z4llW1LD1_M?t=434
https://youtu.be/Z4llW1LD1_M?t=455
https://youtu.be/Z4llW1LD1_M?t=497
https://youtu.be/Z4llW1LD1_M?t=517
https://youtu.be/Z4llW1LD1_M?t=555
https://youtu.be/Z4llW1LD1_M?t=580
https://youtu.be/Z4llW1LD1_M?t=605

MACE FORM CONTROLLED ATTACKS 4 - CALL FOR FIRE

Student Exercise Continued: - Link to Online Solution Video

28.
29.
30.
31

32.
33.
34.

35.

(10:17) Change the time of day to night (observe in ARMOR if possible)

(10:29) Change the Ammunition back to HE but add a Coord Illlum Round Relative Up/Down offset 500m

{(10:51) Change Method of Fire to suppression all guns - 2 initial volleys then 5 mins duration interval 30s

Aim to check the firing solution

(11:00) Select Method of Control ‘At My Command’ and execute

(11:06) (Optional) Use the layer manager to display the Weapon Type - Observe the different types of rounds on the MACE map

(11:27) Check Fire and change the mission to be an adjust fire mission - 1illum round - change the parachute release height to O ft to give ‘illum
on the deck effect’ - Aim and Execute

(12:20) End the mission to reset the CFF form

Copyright BSI © 2025
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https://www.youtube.com/watch?v=Z4llW1LD1_M
https://youtu.be/Z4llW1LD1_M?t=617
https://youtu.be/Z4llW1LD1_M?t=629
https://youtu.be/Z4llW1LD1_M?t=651
https://youtu.be/Z4llW1LD1_M?t=660
https://youtu.be/Z4llW1LD1_M?t=666
https://youtu.be/Z4llW1LD1_M?t=687
https://youtu.be/Z4llW1LD1_M?t=740

MACE FORM CONTROLLED ATTACKS 3 - FIRE PLANNING

Learning objective:

. Understand how to use the fire plan form to execute and control a series of coordinated joint fires attacks
Enabling objectives

. Know how to create aggregates of aggregates (parents)

= Understand the Fire Plan Components

. Know how to conduct simple single unit fire planning — Multiple Serials per line (multiple missions per unit)
. Know how to conduct multiple unit fire planning

] Know how to integrate CAS and RW 5 Lines into the Fire Plan

. Know how to change H Hour and understand what affect this has on the timings within the fire plan

. Understand dwelling and rejoining, both individually and for all fire units

. Understand what the Quick SEAD function does
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MACE FORM CONTROLLED ATTACKS 3 - FIRE PLANNING

Learning objective:

Understand how to use the fire planning form with all the other form-controlled attacks in a coordinated way

Enabling objectives

Know how to create aggregates of aggregates (parents)

Understand the components of the Fire Plan form and what they do
Know how to put MACE Forms for CFF / CAS / 5-Line on the fire plan
Know how to adjust timings on the fire plan and the individual forms
Know how to execute the Fire Plan

Know how to use quick SEAD

Understand how Fire Plan timings work with respect to H-Hour

Know how to Dwell and Rejoin the fire plan, ad-hoc or at specified point
Understand the different coloured indications on the Fire Plan

Copyright BSI © 2025
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MACE FORM CONTROLLED ATTACKS 3 - FIRE PLANNING

Aggregates of Aggregates

Aggregates can have ‘Parent Aggregates’
Can make sections of Fires Batteries for Example
Make the parent first — with no units

Then make the subordinate aggregates then select the
‘Parent Aggregate’ in the dropdown

w5l MACE Mission Settings

Environment | DataLink | Behaviors | Agaregates | Visual |

= O X

-

Create New Aggregate

Arty-1(1,105,1046)

Arty-1-A (1,105,1047)
Arty-1-B (1,105,1048)
Atry-1-C (1,105,1048)
Mor-1(1,105,1020)

Mor-1-A (1,105,1027)
Mor-1-B (1,105,1028)
Mor-1-C (1,105,1023)

Copyright BSI © 2025

| Selected Aggregate |
Mame: |Ary-1-A Hide Aggregat:
. | E | Ell'l‘tlt\ﬁ 0:1 Mas oicot doorcuic
|dentity: |Fr|end |Z|| Export Group Template
Size: |Sac‘tinn |z||
Compasition: |Lar|d Unit |z|| m
|Finﬁ |Z|| Parent Aggregate: |Arty—1 (1.105.1046) |Z||
|Field Artillery ] Role: | 1
| £ i ] o
DIS Type:  §1.1.2252.0,0.0}
| Entities | | Aggregates | —————————————
Entity List (3 total) Add From Map Aggregate List (0 total) Add From Map
| RemoveSelected | | Removemr | | RemoveSelected | | RemoveAl |
\Artiller_33 (1 105 1037)
Artiller_35 (1105 1039)
\Artiller_34 (1 105 1038)
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MACE FORM CONTROLLED ATTACKS 3 - FIRE PLANNING

Fire Plan Form

Set H-Hour will adjust all
timings relative to time set
(manual or to current time / mission
start)

To Mission Start

To Current Time

a5l Fire Plan

\Mnstunz«; 18:10 Jun 26 [~

[ crEmt |

Mor-1

/ CFF#2
Arty-1-A

Open Individual Forms
(per second adjustment)

[~ Method of Control
(Z) At My Command

18:00:00
00:02:00

) Time On Target

() Time To Target

) Continuous 0=
18:20:00

(sec)

to [18:25:00 |

(®)Fire Flan

———| crra |

55 -50 -45 -40 -35 -30 -25 -20

1800
-15 10

Adjust Start Minute

[P e
] 2 ]

(e

All Lines Actions |

1

1

-5 H +5 +10 +15 +20 +26 +30 +35 +40 +45 +50 +55 |[ExecuteAH -‘ K
Eea—a————

| Execute
| Execute 11

| sinesz

BE-81

| Sline 3
| S-line #4

Mot controlled by fire plan.
Configure on 3-Line Form

| stine#

uy-21

| silinez2
Mot controlled by fire plan.
Configure on 5-Line Form

Automatically Clear Hot

ouseover’ to see timings

Not Correctly Configured
(e.g. no asset set)

| Adjust End

Minute ||M

| Execute ’4
| Execute

=

|

‘Executing’ Mission
Execute Replaced With
‘Check Fire’

iExecute Al |v;

Individual Execute /
Abort / Check Fire
(Per Line)

Check Fire / Abort All
Check Fire AlICFFs
Abort All 3-Lines
Check Fire All 5-Lines
End All

End All CFFs

End All 8-Lines

End All 5-Lines

—

Dwell
@ Minute:

Interval

| Dwenan
Rejoin
@ Minute:
Add Time:
| Rejoin Al
Color Legend
Dwell Period

Delay Indication
Added Time @ Regon

= Mess F

18:00:00. CFF #2: JTAC this is FDC. message to observer, battery Adiller_33, Generic Arillery HE # C4 suppression, 1 minute, 0 seconds, target number AB1000. time of flight 35 ). max altitude 1781 {m). out.
ASOC: AB1D0D, PAH 325 MJ 56571 56002, TAH 325 MK 63759 07255, TOF: 355, GTL: 28 deg, max ord: 1781 m / 5844 ft, munition: Generic Artilery HE / C4

Copyright BSI © 2025
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MACE FORM CONTROLLED ATTACKS 5 - FIRE PLANNING
DLIiCk SEAD Attack Time

° (®Time on Target
= Allows a set of timings to applied to selected lines in the fire plan

= ‘Non-Standard’ — allows complete customisation of timings

(_)Time to Target
-05:00 -0030 TOT +05:00
= ‘Interrupted’ — has only one set of suppression | | | | | (00:02:00
= ‘Continuous’ — allows a break in suppression but has default timings / Offscts & Durations
5 Suppression Suppression
uns | | -
|...'Suppression ‘AJ\ But One Gun E“l | ®) Suppression |N\Bm0neGun - || |ND” Standard |3|
Mark Time at
. |
rol @) (1] before TOT
Mark
CAS Aircraft *- [®5uppression Jone Gun = Start Suppression at
h ° before TOT
*=  Applies ticked CFF and CAS Forms: SCt:ikae Stop Suppression at
* Both need to be on ‘Fire Plan’ within their own forms =~ @FfirePlan  [18:18:30 1o [18:19:30 o hefore TOT
= CFF needs to be configured with ammo and target for each mission within the form S .
a5 Uppression
= Single CFF will have 3 (or 2 for interrupted) missions suppress — mark — (suppress) e Sfter TOT
= CAS needs asset, weapon, target etc NOTE - ONE VS MANY CFFS IN QUICK SEAD
Restart Duration
* Both need to be ticked on the fire plan ‘Set Timings’ will assign suppress and mark timings to o
all selected CFF forms — it won’t separate a mark CFF
BSI” cas Aircraft from a suppress CFF — both will have all 3 missions | Set Timings
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MACE FORM CONTROLLED ATTACKS 3 - FIRE PLANNING

Example Fi

re Plan

00 o1 03 05 06 9 08 09 10 1 12 13 14 15
| | | | | | | | | | | | | | | | |
[ I I I I I I I I I I I I I I I I
CFF #11 CFF #1-2 CFF #1-3
SMK SMK SMK
H+0 — H+05 H+6 — H+10 H+11 — H+15
CFF #241 CFF #2-2 CFF #2-3 CFF #2-4
HE HE HE HE
H+01 - H+04 H+06 — H+09 H+10 — HH12 H+13 — H+15
o —¢ O¢————¢ ¢ <
v v
CFF #3-1 CFF #3-2 CFF #3-3
HE HE HE
H+0 — H+04 H+05 — H+09 HH10 — H+15
r— 1 ¢ r——— o——
CFF #41 CFF #41 CFF #411
HE HE HE
H+0 — H+03 H+5 — H+08 H+9 — H{12
CAS #11
GBU-2000
CAS#1-2
AGM
H-01
5-L#1
AGMI/HE
H+01 ’
CAS #2
/ GBU;500
iyl HH15

C‘pp
%9\4
CFF #2-3
Qqs%
®@ ,
CFF #4-3
CAS #1-2 CAS #1-1 CPF#3-3
CFF #2-2

CFF #1-2
r— Fires Assets PERIIEIEEEES
: 01 : -
1 ! _ s
1 ! hy o
. . 3 "
' : : 5
i E CAS-Form #1 : —_— )
02 | ® CFF #-1
: CFF-Form #2 :
i CFF-Form #3 A Mor-1
i .B | EEE : ;
: A g :
: T Aty . CFF-Form #1 1
i i1 i
i CFF-Form #4 5-Line-Form #1 CAS-Form #2 :
: S Uy BE-81 |
e : sk 2
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MACE FORM CONTROLLED ATTACKS 3 - FIRE PLANNING

CFF Form - Dwelling and Rejoining

Bou

f0 -5 H +5 +10 o
Dwell individual

Em = assets using data in
‘Dwell’ box

|Execute.’-'d\ v|

Dwell [QuickSEAD | ¥

|z E E

Check Fire |

NOTE - CHANGING INDICATIONS

= The delay indications will disappear after a ‘rejoin’ is selected

R'_ejam_
@ Minute
Add Time:

| Rejoin All |

Color Legend
Dwell Period
Delay Indication
Added Time @ Rejoin

Dwell Period
Dwell
= Pauses the fire plan — firing asset remains firing at its current target until
instructed to rejoin N
= Dwell by selecting the:
= ‘Dwell’ button on a specific asset | Dweell | Delayed
OR
= by ‘Dwelling ALL’ assets with settings specified | Drweell All |
= Dwell at a nominated minute in the plan OR if no time selected will @ Minute:
dwell immediately
o . : Interval
= A new firing interval can be specified for the duration of the dwell
. Cancel the dwell immediately by pressing ‘X’ or specify a rejoin point... Q)
Rejoin
. If not immediately cancelling a dwell — specify a time-line minute at
which to rejoin the plan
. ‘Add Time’ (if required) to extend remaining ‘on plan’ serials SN
= ‘Rejoin’ individual assets by line | Rejoin | fidd Tamee 7] 00:00
= ‘Rejoin All' assets with settings specified | Rejoinfll |
[4]
Added Time

®= The added minutes will disappear and be appended to the light green plan as the timeline reaches that mission
= Dwells and Rejoins DO NOT affect 5-Line and CAS TOTs
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MACE FORM CONTROLLED ATTACKS 5 - FIRE PLANNING
CFF For

m - Dwelling

4

- L] L]
and Rejoining Worked Example H=18:04
|
03 04 05 06 07 08 09 10 1 12 13 14 15 16
_—— 1
¢r——— 0 ¢————0 o— 5 H +5 +10 +15 +20
CFF #1-1 CFF #1-2 CFF #1-3 -
H+0 — H+04 H+6 - H+11 H12 - H+17 Initial Plan
1804 to 1809 1810 to 1815 1816 to 1821
1 2 131
1805
H| +5 +10 +15 +20
Dwell at minute 2
00 01 02 03 04 05 06 07 08 09 10 1 12 13 14 15 16
_—— 1807 -
P o 6 o - o H [|+5 +10 #+15 +20 H 5 +10 +156 +20
h hg Rejoin at minute 4
CFF #1-1 CFF #1-2 CFF #1-3 Add 2 mins
H+0 — H+06 H+8 - H+13 H+14 - H+19
1804 to 1811 1812 to 1817 1818 to 1823

e
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MACE FORM CONTROLLED ATTACKS 3 - FIRE PLANNING

Student Exercise: - Link to Online Solution Video

1.

(00:10) Find an area of relatively flat ground — place a group of 5 Enemy vehicles with 4 personnel (arranged within 100m of each other) — Set

their reaction posture to ‘Do Nothing’

2. (00:54) Duplicate the group - Placing the duplicates in two rows of 3 - 700m to 1km apart in a rectangle, oriented north-south
3. (01:47) Open the layer manager - Switch on Land Shooter Land Target Range rings for the blue team only

4. (02: OO) Place 3 groups of 3 Blue artillery units in range of all 6 target sets

5. (02:17) Make a parent aggregate and then 3 sub-aggregates of each of the 3 artillery units

6. (03:14) Make all the Blue units invulnerable and concealed

7. (03:32) Add one Fighter with air to ground weapons - Holding in an out of intent orbit to the west

8. (03:41) Add one Helicopter with air to ground weapons - Rallied to a point about 5 to 8km south of the target sets

9. (03:51) Add a known position near the helicopter to be used as a BP

10.  (04:01) Make the blue air assets Invulnerable, and reaction posture to do nothing

1. (04:14) Add a Soldier / JTAC as a forward observer — make them invulnerable, concealed and reaction posture to do nothing
12. (04:44) Open the fire plan form

Continued...

BSI
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https://www.youtube.com/watch?v=-UvkJyEQQjA
https://youtu.be/-UvkJyEQQjA?t=10
https://youtu.be/-UvkJyEQQjA?t=54
https://youtu.be/-UvkJyEQQjA?t=107
https://youtu.be/-UvkJyEQQjA?t=120
https://youtu.be/-UvkJyEQQjA?t=137
https://youtu.be/-UvkJyEQQjA?t=194
https://youtu.be/-UvkJyEQQjA?t=212
https://youtu.be/-UvkJyEQQjA?t=221
https://youtu.be/-UvkJyEQQjA?t=231
https://youtu.be/-UvkJyEQQjA?t=241
https://youtu.be/-UvkJyEQQjA?t=254
https://youtu.be/-UvkJyEQQjA?t=284

MACE FORM CONTROLLED ATTACKS 3 - FIRE PLANNING

Student Exercise Continued... Link to Online Solution Video

13.  (04:56) On 3 Call for fire forms (CFF-1 CFF-2 and CFF-3) - Assign 1 of the ‘sub aggregates’ as the firing unit - The Soldier/JTAC as the observer -
Make each form have 3 missions - Set method of control to “fire-plan’ on all missions in all forms

14. (05:35) For CFF-1- Mission 1- Place a line of smoke, oriented N-S 200m - Between the southern most target sets - Mission 2 - Do the same but -
Place it between the next 2 target sets to the north- Mission 3 - Do the same but - Place it between the next 2 target sets to the north - In a line
orientated E-W 100m spacing

15. (06:03) For CFF-2 - Mission 1 target the southwestern most target set - In a circular pattern 100m with HE - Mission 2 target the western set - In
converge pattern with HE - Mission 3 Target the Northwestern set - In circular pattern 200m with HE

16. (06:23) For CFF-3 Mission 1target the southeastern most target set in a circular pattern 100m with HE — Mission 2 target the eastern set in
converge pattern with HE — For Mission 3 Target the Northeastern set in circular pattern 200m with HE

17.  (06:43) Open the CAS-9 Line #1 from the fire plan - Assign the air asset as the FW Fighter - Set 6 (multiple) targets, 1 GBU weapon to the centre
point of each target set - Attack heading 360 +/-30, and sensible ingress/egress figures - Set timing to be on fire plan

18. (07:17) Open the 5 Line Form from the fire plan - Change to a rotary run-in attack - Assign the BP that you made earlier - Approach target - one
vehicle in the southeastern most target set (missile) - Pop target - human in the same set (gun) - Dive target of another vehicle in the set (Rockets)
- Set timing to be on Fire plan

19.  (07:40) Set H hour to 4 mins after the mission start time — ensure Auto-Cleared Hot is selected

20. (07:56) Set the timings on each line of the fire plan - Either dragging on the fire plan or setting times in the CFF or both - Stagger so each CFF
mission is 5 mins duration on each target set - Each mission spaced by 1 min between each other - Do the same for each CFF Form - Staggering
each line by a further 1 min from the line above - CFF-1 starts at H+0 and CFF-2 starts at H+1 etc.

21.  (09:16) Set the 5 line time to be H-1and the CAS time to be H+21 — Check the timings on each form

Cor)tinued...

BSI
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https://www.youtube.com/watch?v=-UvkJyEQQjA
https://youtu.be/-UvkJyEQQjA?t=296
https://youtu.be/-UvkJyEQQjA?t=335
https://youtu.be/-UvkJyEQQjA?t=363
https://youtu.be/-UvkJyEQQjA?t=383
https://youtu.be/-UvkJyEQQjA?t=403
https://youtu.be/-UvkJyEQQjA?t=437
https://youtu.be/-UvkJyEQQjA?t=460
https://youtu.be/-UvkJyEQQjA?t=476
https://youtu.be/-UvkJyEQQjA?t=556

MACE FORM CONTROLLED ATTACKS 3 - FIRE PLANNING

Student Exercise Continued... Link to Online Solution Video
22. (09:39) Save and start the mission

23.
24,

(
(09:50) Execute all on the Fire plan and observe the mission until after the RW strike at H-1
(10:26

25.  (11:32) Abort the CAS Mission - Adjust its TOT to be Tmin after last artillery mission - Re-execute
(11:50
(
(

) Dwell all CFF at minute 2 at current rate — Wait for at least a minute - Then rejoin all at minute 4 adding 2 mins

26. ) During CFF-1 Mission 2 - Dwell CFF-1 then cancel the dwell
27. (12:14) Check fire CFF-2 Mission 2, then re-execute it
28. (12:42) Free play with ALL-Dwell / Individual Dwell / All Rejoin and Individual Rejoin - Until satisfied and final CAS strike is complete - Then End ALL

321
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https://www.youtube.com/watch?v=-UvkJyEQQjA
https://youtu.be/-UvkJyEQQjA?t=579
https://youtu.be/-UvkJyEQQjA?t=590
https://youtu.be/-UvkJyEQQjA?t=626
https://youtu.be/-UvkJyEQQjA?t=692
https://youtu.be/-UvkJyEQQjA?t=710
https://youtu.be/-UvkJyEQQjA?t=734
https://youtu.be/-UvkJyEQQjA?t=762

MISSION DATA IMPORT AND EXPORT

Learning objective:

. To be able to import and export multiple data types into and out of MACE

Enabling objectives

. Know how to import and display Airspace Control Order (ACO) in MACE and ARMOR
. Understand the basic functions of the MACE Shape tool

. Know how to draw basic shapes in MACE

. Know how to save shape files

. Know how to manage and display shapes in MACE and ARMOR using the layer manager
. Know how to import shapes to MACE

. Know how to attach aircraft to vectors

= Know how to export and import aircraft routes

= Know how to export and import MACE Routes (Partial Mission)

= Know how to export MACE group templates for use in any mission

. Know how to import ATO into MACE

. Know how to adjust ATO entity and equipment matching in the MOCT

. Understand EOB import

= Know how to edit and import MACE Nav Point File

= Know how to import TAF and METAR into MACE environment settings

g5 Know how to import data and display controlled airspace in ARMOR
)% 322
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foPER/TRW194//
MSGID/ACO/ROC/WHK/JAN/CHG/~//
RCOID/NEW RRER//

GEODATUM/WE//
PERIOD/121100ZAPR2022/1310592APR2022//
GENTEXT/ACO MANAGEMENT INFORMATION/USMTF2004 ACO
/TRANSITION ALTITUDE:18500FT

r/
ABCMID/ACM: CORRTE/NAME: BOMAR/CORRIDOR/USE: SBAFR/-//
CORRIDOR/3NM/LATS:471814N1221523W/LATS: 471801N1221318W
- /LRTS:471708N12210268W/LATS: 471500N1220659W/LATS:471241N1220444W
I l l D rt a n I S a /LATS:470952N1220142W/LATS: 470320N1220134W/LATS:465823N12213020
/LATS:465622N1221517W/LATS: 464811N1221536W/LATS:464557N12211030
/LATS:463924N1221141W/LATS: 463301N12215200//
EFFLEVEL/RARA: 003AMSL-035AMSL//
LPERIOD/DISCRETE/121100ZAPR2022/1310592APR2022//
CONTAUTH/ LANCER/139MHZ/ -/~
"
ACMID/ACM:ROZ/NAME:C2 TRACK/ORBIT/USE:REW/-//
BORBIT/LATS:473956N1225943W/LATS:473956N1215350W/20NM/C//
EFFLEVEL/FLFL: FL270-FL300//
APERIOD/DISCRETE/121100ZAPR2022/131059ZAPR2022//
CONTAUTH/GOLIATH/300.125MHZ/~/~

.

Mame

FILE = Import/Export

mile Mission Builder Mission Controls Entity Controls Scripting

W 2 o -

Jmis

Import vl
e .

| ] nves
Open E — e:—k ACOfATO/OPTASK LINK
Append MACE Route(s) {xml) ~ Layer Manager - o x
File File Window View

Common Route (.crd)

Teams Map Platforms Weapons Datalinks Emitters

(1) FILE = Import/Export
(2) Select [IMPORT]

= (3) Select ACO/ATO/OPTASK LINK
(4)
(5)

Wap Ties

o e merBetter Qo o -
=) Vector Layers 1
] ACO Operation: TRW134 (CORRTE) !
SAAFR !
ACO Operation: TRW184 (ROZ) I
AEW !
cAP

AAR .
v
ACO Operation: prcHARMOR
ACO Operation: TRW194 (OTR)

4) Select ACO File (.aco) o e
5) Display in MACE and/or in ARMOR

FEEEEEEETFE

= (1) Drag and Drop .aco file onto MACE mission area

NOTE - IMPORT ACO FIRST

It is best to import the ACO before an ATO as the ATO may have routing

that will only be added as waypoints if the relevant ACO object is present
Copyright BSI © 2025
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[NEW] SHAPE BUILDER

Work In Progress

= Not all functions are complete
= Use at own risk

325
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PO -

[NEW) SHAPE BUILDER ¢ e minn e+ (L

Drawing Shape - Basic Functions | g:@m Ig "@"

,{} ShapeDrawingF S Part Townset
Open Plugin Select Shape:

Export
_____________ . (1) MISSION CONTROLS - Shap Drawing Plugin Q
i N i ] (2) Select Type of Shape (e.g. Circle, Polygon, Corridor)
@: O [ . Draw on MACE Mission Area:
! o A E ] (3) Press [ALT] + Left Mouse Button to add first node
L____________i ] (4) Corridor & Polygon: Continue to Add Nodes with [ALT] + Left Mouse Button
] (4) Circle: Add the outer node (Radius) with [ALT] + Left Mouse Button
> o
@ + 1 ~ Adjust Shape:
Of@ . (5) Press [CTRL] + Hold Left Mouse Button to drag a node
= (6) Drag Centre Node To move entire shape
& & = (7) Press the snap to mouse button to drag to new location +*
= (8) Press [CTRL] + [SHIFT] Left Mouse Button to delete a node
. (9) Use the scale button to scale the shape J 1
= (10) Use the rotate button to rotate the shape & o )
Bl For now... always release ALT while mouse is over the map
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[NEW)] SHAPE BUILDER
Drawing Shape - Advanced Functions

Fie Misson — Align to Lines of Latitude / Longitude
" D . (1) Press [SHIFT] + LMB Drag a box over nodes — selected go yellow
@)

= First node selected is the alignment node
] Press Algin (2) latitude or (3) longitude to have all subsequent nodes align

2 [

= (1) Press [SHIFT] + LMB Drag a box over nodes — selected go yellow
4+ Il = Press Equal Spacing in (4) Longitude or (5) Latitude button

S, Delete multiple nodes at once
Ll Press [SHIFT] + LMB Drag a box over nodes

1
1
1
1
| -
I - =
1
1
1

= Press [Delete] or the (6) ‘delete nodes button’ to remove them ™
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fingPlugin

[NEW] SHAPE BUILDER = i

Changing Appearance & ACO Parameters ~| =

. (6) Misc — Change Name and Radii for circles

Center Point
CenterNode
Name

Latitude: 48° 37 42.13" N Longitu
ShapeDrawingPlugin_NS.Node

Editing Existing Shape — ACO and Appearance: w Edit Shape
= All shapes listed in the Ul syl (@
=t |Zw |2 ____ |
= (1) Select the shape for editing in the Ul List Iv 3Properies |
| LawerAIu:mde(ﬂ) 1000t :
* To move/delete nodes or the shape — select the shape in list — use the basic controls (CTRL, 9! e !
ALT, CTRL+SHIFT and Mouse) on MACE Map '___%(n_%rﬁlg_‘tgds_t_lay_m____&_@-__________________________J
. (2) Press [EDIT] to adjust ACO and appearance parameters i e Lo :
\  ACO Shape CIRCLE 1
I ACO Type CORRTE i
Q: ACO Usage ADVRTE !
Edit Shape Parameters: T ConralFreeney  1220MH: :
. . 1 From $/10/2025 7:58 PM :
= (3) 3D Properties — Upper and Lower Altitudes and datums ! oo 112025 TP :
=  (4) ACO Parameters — Shape, Type Usage, Control Authority, Freq, Timing ¥ Rppearce™ 5 mome "
= Included in an ACO export to correct ACO Signal format 65 2:::’;:0,.,, 0-39 50,120,176 |
= (5) Appearance — Colours: lines, areas, opacity, widths | Srokevian > K

| Radius (NM)

Copyright BSI © 2025
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[NEW)] SHAPE BUILDER
Export an ACO

All the shapes have properties used in ACOs
Altitudes

Times

Type

Usage

Controlling agency etc

Export from file menu in shape plugin

Make overall ACO edits on left

General

Period

Copy paste text

8 Create ACO

ERE

v 1--General |
ACO Day v |
ACO Month SEP
Creation Date  9/12/2025 "
Exercise Name  MACE |
GENTEXT GENERAL DESCIPTION/T]
Originator

v 2--Period |
End 9/13/2025 120000AM |
Start 9/12/2025 12:00:00 AM

v Misc |
ACOID MACE/01 ‘

ACO Day

Copyright BSI © 2025

-‘ MACE Shape Tools

File | Mission

Import  » I
Export  » Airspace Control Order (.aco)
O Il Shape JSON (.json)

File

IACE//
MSGID/ACO//JV/SEP/-/-//

JACMID/ACM CORRTE/NAME:ROZ-1/CIRCLE/USE:ADVRTE/-//
IRCLE/LATS:482247N1244202W/10.0NM//
EFFLEVEL/BRFL:-MSL-FL150//
APERIOD/DISCRETE/121533ZSEP2025/131533ZSEP2025//
ICONTAUTH/-/123 OMHZ/-/-/-

//

IACMID/ACM:CORRTE/NAME:ACA-1/POLYGON/USE:ADVRTE/-//
POLYGON/LATS:480422N1242449W/LATS:480422N1235339W/LATS:474509N 1235339W/LATS 47
4509N1242449W/LATS 480422N1242443W//

EFFLEVEL/BRFL-MSL-FL030//

APERIOD/DISCRETE/121533ZSEP2025/131533ZSEP2025//

ICONTAUTH/-/123 OMHZ/-/-/-

//

ACMID/ACM:CORRTE/NAME:.CORRIDOR/CORRIDOR/USE:MRR/-//
ICORRIDOR/4.00NM/LATS:482239N 1242709W/LATS:482247N1241153W/LATS:481739N1240117W
/LATS:480854N1241007W/LATS:480433N1241002W//

EFFLEVEL/BRFL-MSL-FL050//

APERIOD/DISCRETE/121535ZSEP2025/131535ZSEP2025//

ICONTAUTH/-/123 OMHZ/-/-/-

//
DECL/DERI:FOUO/-/DATE:12SEP2025//
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MISSION DATA IMPORT AND EXPORT

Uses for Shapes and Vectors e Lne shape

= Proceed via — waypoints

= Right click on the line for context menu

= Proceed via / proceed via outbound

= Adds waypoints along the line

=  Weapon waypoints

=  Containment shape for random destination
= Polygons can contain random walkers / patrols

= Select containment shape (flashes red)
= Select random destination @

=  Triggers for script . )

|200
Shapes can trigger other actions in scripts ‘0 ' ‘ [ Select ContainmentShape

= |f entity is within / outside .... Shape.... then

& Platform \wfithin Region Platform: |Human_2 LI @ |Shape |Z|| |

. . . C\Users\Public\Documents\MACE\missions\Shape Files\Sardinia Test
4 Is Inside R Sav
BSI | s Insi egion |z|| [l save Callsign of Platforn| GAAbly Drivel_MILSIMIC Pt imulstions\ Dats\MACE
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MISSION DATA IMPORT AND EXPORT

Exporting Routes
=  Routes can be exported as CRD or GPX

FILE - Import/Export

File Mission Buider Mission Controls Entity Controls Scripting Avionics Displays Combat Displays Analysis  View

Open Mission M . .
s New - g [ 1mpot
b Connedt ~

= For use in mission planning systems Rl

Air Tasking Order (.ato)

File

Common Route (.crd)

= For application to other MACE entities (Platforms and waypoint

Cultural Shapes (.shp)

enabled weapons) €081 (80)
= (1) Select the platform with the route ps:)"i“,
= (2) FILE = Import/Export e vy o o8 s b dece ra 1 GPS ExchrgeFie GPX i)
= (3) Select [EXPORT] = ‘GPS Exchange File (.gpx)’ Or ':DI::)
‘Common Route (.crd)’ m——
=  (4) Save the route file (see note) el

NOTE - APPEND GPX ROUTES

If exporting a GPX it is possible overwrite an existing GPX — replacing it OR
append the new route to it (the option shows when saving over the .gpx file)

333
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MISSION DATA IMPORT AND EXPURT
Importing Route to Apply to An Existing Platfurm

GPX routes can be applied to platforms in MACE mission
(1) Select the platform for the new route

(2) FILE = Import/Export

(3) Select [IMPORT] = ‘GPS Exchange File (.gpx)’

(4) Select the file

(5) Replace or Append to existing route waypoints

— S ?

NOTE - GPX VS MACE AND CRD Routes
GPX routes can be appended or replace the route of the selected platform.

CRD and MACE routes will create a new platform with the route

Copyright BSI © 2025

FILE > Import/Export

,,,,,,, Q‘“—ﬂ'“

W o
a B sample_GPX_Route.gpx

& GPX Import - O X

Filename: Sample_GFX_Route.gpx Change

Import From ——————————————— - Import Acti |
1 1
{ = S waypnis i R irme: E ® Prrert] (9 Rphes ve
! :

¥ Smocth Route on Import

Number of Routes 0
Number of Tracks: 0

GPX File Summary
|7 Number of Waypoints: 13

Import | Cancel
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MISSION DATA IMPORT AND EXPORT
Importing Route to Apply to Waypoint Enabled Weapon

=  CRD routes can be applied to weapons in MACE mission

= (1) Select a platform with waypoint capable weapon (e.g. TLAM) —
open weapons & equipment

= (2) Edit the waypoint capable weapon
= (3) Import Waypoints (CRD) — Select file and press OK
=  (4) Verify/delete and/or edit individual waypoint data

= . o [ (e |
t’ TR
Import Waypoints (CRD) & RGM-109E (TLAM) (Site: 1, App: 100, Entity: 1003) Prop... X
& Add Weypoints | 4 AddWeypoints (AGL) | Clearll | BEE

Wpt: 1 Atitude MSL: 24000ft AGL: 23067ft X Wpt: 12 P gos | S Waypoints
2 MludeMSL 240001! AGL 22307k * Wet: 13

é

Add or edit waypoints to be followed by this weapon.

Mlude MSL 240(”)7( AGL 22599R
Atitude MSL: 24000ft AGL: 234441t - Can be manually launched from the Weapon Release Button

4

5 2 4 S

6 Atitude MSL: 24000ft AGL: 23386t - Right click on wavnaints list for context menu.
7

8

9

Attude MSL: 24000t AGL: 22251t —— Import Waypoints (CRD) I

Artude MSL: 24000ft AGL: 23269t Ny terpents (CFO)
Attude MSL: 24000ft AGL: 23364 t 4 Add \Waypoints | 4 Add Waypoints (AGL) | Clear All |

10 Attude MSL: 24000/t AGL: 23514#

1

11 Attude MSL: 24000t AGL: 23747t

XA XXHXHXX XXX

3
Altitude Type MSL

Altitude (MSL) 24000 ft

Altitude (AGL) 27311t

Latitude 46 45" 56.88" N
127131 w

©

R R
]
&
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MISSION DATA IMPORT AND EXPORT
Exporting/Importing Parts of Missions - ‘MACE Routes’

=  Multiple Entities, their Properties and Routes can be exported and
imported into other missions in the same position
= Useful if one user is RED forces and the other BLUE

= Orif one is creating Ground Attack Mission and the other is creating the Air Defense

EXPORTING

= (1) Select all platforms to be exported as part of a mission

= (2) FILE = Import/Export

= (3) Select [EXPORT] ‘MACE Routes’, choose appropriate filename, Save

FILE = Import/Export

Fle | MissionBulder  MissionCortrols  Entity Controls  Scriptng  Avionics Displays  CombatDl

Openmissn [, . B ot -
Notes - Connedt ~
. Save 'Bwon -
Fie

Air Tasking Order (.ato)

=

Common Route (.crd)

IMPORTING T
= (1) FILE = Import/Export w'”*“
= (2) Select [EXPORT] ‘MACE Routes’, choose file e S

Platforms and Entities will be placed in the existing mission

Mission w/External Entites

Nav Point Entities (xmi)

Scripts (xmi)
VRSG Cultural (.cit)

BSI”
Copyright BSI © 2025 336


mailto:support@bssim.com

MISSION DATA IMPORT AND EXPORT ==

Weapons and Equipment

Exporting/Importing Group Templates o e e 0
: Create Aggregate
=  Multiple Entities, their Properties, and waypoints can be Actions
exported to the mission builder so they can be dragged and :I"‘:d“
dropped as groups into new missions TR———
= This includes formations, laser code reaction + weapons postures, IFF, speeds, alts etc. # Mission Rehearsal Tool

= These do not export positions of the entity — the waypoints will be relative to where

the user drops the group 45 MACE Wision Seitings - 0 x
Environment | Data Link | Behaviors | Aggregates. | Visual | -
l Creste New Aggregate P ————————— }_@‘ ..................
F-16-A Pair (1,101,65001 ! Neme: |F16A Par .Eﬁfﬁ»&m _Q_Sﬂw_mgmigaf__
EXPORTING GROUP TEMPLATES: Method 1 (Aggregates) o gy SE—C O
i b —————3 S o]
(1) Select all platforms to be exported as a group @ oo [T
) , | L —
= (2) RMB ‘Create Aggregate - L E—
DIS Type: £1222520.0.0}
= (3) Name Aggregate and create symbol from drop downs ‘ m"w H wm”;fjj;"”‘mm ‘
| Remove Selected Remove Al | Remove Selected Remove Al
[ | (4) Select [EXpOTt GrOUp Template] H\n?sﬂzmmwom | { | || H ] [ | "
= (5) Choose Category or Leave as default
a5l Export Group Template = [m] X
= (6) Choose if latest load out to replace the selected S
" (7) Choose an icon if required P Y — 1©

—
lcon Path (Optional)

u BSI(,S) Save e lzl [imgPiatforms\F-16C_areenpng | [seicetie | [ ciear |
»%' - @T = 337
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MISSION DATA IMPORT AND EXPORT

Exporting/Importing Group Templates
EXPORTING GROUP TEMPLATES Method 2 (Non-Aggregates)

(1) Select all platforms to be exported as a group

2) FILE 2 Import/Export

3) Select [EXPORT] ‘Group Template’

4) Choose Category or Leave as default

5) Choose if latest load out to replace the selected
6) Choose an icon if required

(
(
(
(
(
(7) Save

USING GROUPS

Copyright BSI © 2025

(5)

(6 J1

e FILE = Impori/Export

Elmpcrt -
® - @
E&Dum -
jbase

Air Tasking Order (.ato)
Common Route (.crd)
Cultural Shapes (.shp)
EOB 318 (.bt)
E0B PCI (.pdi)

e Group Template (xml)
GPS Exchange File (.gpx)
MACE Route(s) (xml)
Master Entity List (.csv)
Mission as MSDL (.msdi)

VRSG Cultural (.cit)

gl Export Group Template

Group Template Name:  [F-16-A Pair

Mission Builder Category: | Default

0 Always Import Latest Platform Equipment Loadout
Icon Path {Optional)

|img\Platfomms\F-16C_areen png

| | SelectFile || Clear |

a] Save || Cancel |
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MISSION DATA IMPORT AND EXPORT
Import ATO

FILE - Import/Export 017CW GrOBmin units.mis

mile Mission Builder Mission Controls Entity Controls Scripting

0+
B e S
— e:—# ACO/ATO/OPTASK LINK

Append MACE Route(s) {xml)
File ATO StartTime: 1100, 12 Apr 2022
Comman Route (.crd) ATO End Time: 1100, 13 Apr 2022

1) FILE = Import/Export ViesionSanTire (100, 2 e 202 L

4] Use Abbreviated Callsigns
[ Parse Equipment from ATO (Replace default loadout.)

(

(2) Select [IMPORT] . CEa——
= (3) Select ACO/ATO/OPTASK LINK S

(4)

(5

o

mis | N Import -

e ATO Import X

ATO Exercise: C2CORE

s
4) Select ATO File (.ato)
) Select Options —

= Callsigns — use L16 Abbrev callsign, prevents MACE exceeding 11 char limit

= Equipment — replace MACE default with what is listed on ATO

= Teams — Make all blue or all red rather than MACE platform default

= Script Automated Attacks — Adds scripts to script editor based on ATO tasks
NOTE - IMPORT ACO FIRST

It is best to import the ACO before an ATO as the ATO may have routing that will
only be added as waypoints if the relevant ACO object is present

EXER/C2CORE/-//

MSGID/ATO/ROC/DL/JAN/-/-//

ARNLDG/NO//

TIMEFRAM/FROM: 121100ZAPR2022/T0:131100ZAPR2022/AS0F: 0913072JRN201%//
RMPN/USMTE 2004//

TSKCNTRY/UK//

SVCTASK/F//

TASKUNIT/95Q/ICAQ:CYVR/-/-//
RMSNDAT/F/6543/-/-/-/GCAS/-/45M/DEPLOC: CYVR/1215002APR/ARRLOC: CYVR
/131459ZABR//

BMPN/-//

MSNACFT/2/OTHAC: GR4A/TUNA43/6G12X2R2W2/ -/ TA43/-/03633/A:100/03633
/B:26543/03633/B:36543//

RMSNLOC/121500ZAPR/131459%APR/VANCOUVER INTL/-/-/—/LATM:4912N12311W//
RMSNDAT/N/6541/-/-/-/CRS/-/-/DEPLOC:CY¥VR/121414ZAPR/ARRLOC: CYVR
/1216452RPR//

EMEN/-//

MSNACFT/2/0THAC: GR4A/TUNA41/6G12X2R2W2/~/TA41/-/03631/A:100/03631
/B:26541/03631/8:36541//
RMSNLOC/121430ZRPR/1216302APR/L16/170/~/—~/LATM: 4730N12230W//
AMPN/NAME:L16/-//

TSKCNTRY/US//

SVCTASK/A//

100:0/nm
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MISSION DATA IMPORT AND EXPORT

Import ATO
DURING ATO IMPORT

=  MACE will attempt to create a platform (aircraft) entity for each aircraft entry in the ATO - including one
entity for each aircraft in a flight.

=  MACE will attempt to parse: = Vessages - o x

Updating auto avoid layers
n H Completed parsing ACO
Ca | | Slg n 11:00:00: ATO Import: Parsing ATO
ATO Import: Missing ATO mapping: TONKA Separate enroute and on stations speeds not defined.

ATO Import: Could not find MACE matching platform type to TONKA for TA43. Using default MACE platform.
= Wea pons loadout ATO Impart: Missing ATO mapping: TONKA Separate enroute and on stations speeds not defined.
ATO Import: Could not find MACE matching platform type to TONKA for TA41. Using defautt MACE platform.
. ATO Import: Could not find equipment 4GBLI38 for RTO5(6505).
= |FF settings ATO Import: Could not find equipment 4GEU38 for RT05(6505).
ATO Import: Could not find equipment 4GBLUI38 for RTOS(6505).
. . ATO Import: Could not find equipment 4GBU38 for RTOE(E506).
»  Takeoff time & location ATO Import: Could not find equipment 4GBLI3S for RTDG(5506)
ATO Import: Could not find equipment 4GBLI38 for RTOG(E506).
ATO Import: Could not find equipment 4GBLI38 for RTO7(6507).
[ isgj i ATO Import: Could not find equipment 4G BU38 for RTO7(6507).
M Ission Iocatl on ATO Import: Could not find equipment 4GBLU38 for RTO7(6507).
ATO Import: Completed parsing AT

= Route information, if present
= |f alocation can’t be found from a platform on the map, MACE checks

= “Known Places” followed by the DAFIF airport database.

= |f MACE has any problems loading an ATO, it will output the issues in the Messages window — e.g. ATO Import: Could not find departing
location LOC:UGGG of CAMELOT13

= |f aircraft type cannot be found an unknown platform [?] will be created

340
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MISSION DATA IMPORT AND EXPORT
MOCT ATO Entity and Equipment Matching

r
. MACE MOCT - Mission Objects Configuration Tool

MOCT Services « | MOCT Objecs « | Confiquraiion
Object Configuration & | ATO-toMACE Ensity Mappings » [at0 |aese |cham |

ATO-to-MACE Entity Mappings i1100 = IE =

ATO-to-MACE Equipment Mappings A10A v 01. Identification

Ballistic Aeros (Deprecated) A10C Comments

Cultural Features A3TO0R _ga_ssiﬁﬁaﬁ"ﬂ______________________lilJ_”§'3_55iﬁ§d___1
AC130H i 02 Mapping .

EM Aercs AC130U | ATO Name CH47D !

Equipment AHTW | MACE Type CH-4T i
AH1Z v, 03. Movement :

FFM Aeros AHB4 ! Qutbound Speed In Knots (min=0, max=10000, inc=10) 130.0000 i

Heads-Up Display AHB4D 1 On Station Speed In Knots {min=0, max=10000, inc=10) 100.0000 :
AHBGJ : Retumn Speed In Knots (min=0, max=10000, inc=10) 130.0000 1

Helicopter Aeros P e e e 1

Mission Object Configuration Tool (MOCT)

ATO-to-MACE Entity Mappings
= ATO Name match to MACE Entity Name

[m120 [ai5n |G |

il &

~ 01_ Identification

Data Source

Comments

~ | 02. Mapping
| ATO Name

= Select Outbound, On-Station, and Return Speeds for each type S NACE T

ATO-to-MACE Equipment Mappings
= ATO Name match to MACE Equipment Name

= Select quantity

: Quartity fmin=0, max=10000, inc=1)

Copyright BSI © 2025
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MISSION DATA IMPORT AND EXPORT
MOCT ATO Known Place Items

MOCT Objecis * | Conhguration “«
Known Place ftems S . £ 5
.I ] !
kv EAE :
| 1
EISKZIL__ ~ 01 Identification !
Data Source 1
OAIX Comments :
OTBH i Name KNYL :
UG22 :: Classification 1 = Unclassified !
UG23 |: ~ 02. Place |

|
UGMI 1| MACE Type Runway )
UGSK ! Orientation In Degrees {min=0, max=360, inc 44.00 :
UGTB |: Latitude In Degrees {min=-30, max=530, inc=" 32.648740 :
UGVZ :: Longitude In Degrees (min=-180, max=180,i -114.612528 :

= Mission Object Configuration Tool (MOCT)

= Known Place ltems
= ATO Name match to MACE Entity Name
= MACE Type - E.g. Runway or Helipad
= Orientation

= Location

BSI”
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MISSION DATA IMPORT AND EXPORT
Electronic Order Of Battle Import

EOB importable in EOB 318 format as a .txt file

These require the MACE CLASSIFIED database to be installed

All emitters must have unique ELNOTs

Recommended to only use this feature with classified data version of MACE
Otherwise use Nav Point Import

Copyright BSI © 2025
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MISSION DATA IMPORT AND EXPORT

Nav Paint Import

Simple import via an xml

Can be edited in Microsoft Excel

Places known points or platforms at lat/long
For EOB Substitute - recommend

Import as known points

Place Automated SAM sites at points

Delete the points if req or keep for briefing (ARMOR
Known Points Display)

FILE - Import/Export

[ ouick |GIS

Open Mission

Mission Builder

Mission Controls

Entity Controls Script

S New ~ Elmport -
mis et m m o

ACO/ATO/OPTASK LINK
Append MACE Route(s) (xml)
Common Route (.crd)

EOB 318 (.bxt)

EOB PCI(.pci)

GIS Project

GPS Exchange File (.gpx)
MACE Route(s) (xml)
Mission as XML (.xml)

Nav Point Entities (xml)

enabled [§l name B8 smaliName 3 latitude_deg [~ | longitude_deg B maceModel K4 maceType [~ | importModel

TRUE  HOG-11 TOM 38.894445  -118.380555 Platform A-10C TRUE
TRUE  SA-15-1 SA-15-1 38.96666667 -118.55 Site Known Point TRUE

w2 TRUE SA-15-2 SA-15-2 39.44895 -118.22655 Site Known Point TRUE

S o Sy TRUE  SA-15-3 SA-15-3 3919166667  -118.9833333 Site Known Point TRUE

e T TRUE  SA-20-1 SA-20-2 39.46666667  -118.7666667 Site Known Point TRUE
TRUE  SA-20-2 SA-20-2 39.069445  -118.5361117 Site Known Point TRUE

Copyright BSI © 2025
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MISSION DATA IMPORT AND EXPORT

Environment Settings - METAR & TAF Entry]

Time of Day
Start Time (UTC): |13:DD:DD January 24

wieather Configs

8= |

B | Moon Phase

|3| |De|eteF{egion v|

Time Zone: I{UTC) Co-ordinated Universal Time ;I

Local Time: 13:00:00 January 24

\Weather Region: | GLOBAL DEFAULT =

Empty Region
From METAR
From TAF

From Gridded CSV

(1) Select Add Region Dropdown
= (2) Select METAR or TAF
(

= (4) Parse

= (5) Select Weather Region and check the data in the
environment settings

Copyright BSI © 2025

3) Paste text from TAF or METAR (as appropriate to selection)

—
a 5 Terminal Aerodrome Forecast = O X

KDTS 220953Z AUTO 00000KT 10SM CLR 26/23
A2979 RMK AO2 SLP086 T02560233

Import METARs before TAFs. TAFs update loaded METARs. a Parse TAF(s) |
Weather Region:  |KNSE [=] e
“GLOBAL DEFAULT =

KMSE

Name: |KNSE |KDTS .

NOTE - AIRFIELD DATA

MACE can pass only airfields that are published as
ARINC data by respective country aviation authorities
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ARMOR Controlled Airspace

Show controlled airspace in ARMOR only

Place .kmz files in C:\Users\Public\Documents\ARMOR\Content\Airspacej
Airspace (https://3dairspace.org.uk/airspace/)

Activate from
= OSI - Visualizations Menu
= Keyboard Shortcut — CTRL+K v Preferences
I/ ARMOR /
Help
ciGl
Graphics

Viewpoints

Preferences - B

Airspace

System

ARINCA424 (CIFP) Airspaces

1208

XR Settings

Exit

[ I << ]

Copyright © 2025
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MISSION DATA IMPORT AND EXPORT

Alternate Student Exercise: - No Video Yet

© 0N O s wN S

. . N O —
SN

15.
16.
17.

&

Import: Mission Data Import and Export PNW Sample ACO-1.aco into MACE

Show 1 by 1from layer manager in ARMOR: CORRTE, ROZ, REFPT, OTR

Add some new shape content: Create a new 5nm ROZ 5-15kft in yellow 50% transparent and view in ARMOR

Add some more shape content: Create a new polygon NFZ from 0 to 5kft in 80% red and view in ARMOR

Add 2 aircraft Select one of the aircraft and import GPX Route: Mission Data Import and Export PNW Sample_GPX_Route.gpx
Now select the other aircraft and have it proceed via one of the corridors

Now export that route as a GPX selecting the original GPX import and appending waypoints to it

Add a 3rd aircraft and import the new route and see that it is the combination of both

Select the 3 aircraft and export a MACE route for them (Mission Data Import and Export PNW 3 Blue Aircraft MACE Route.xml)
Delete them and import the MACE route — see that they are restored

Import MACE Route: Mission Data Import and Export PNW IADS_Platforms_MACE_Route.xml

Add a submarine or surface ship with tomahawk missile near Port Townsend

Edit one of the tomahawks in the weapons and equipment: import CRD route for waypoints: Mission Data Import and Export PNW TLAM Route.crd

Move the 3 Aircraft into an 2nm arrow formation, set them at 30kft, do nothing, weapons free — export them as a group template aggregate
(Generic_Fighter_Arrow_High.xml)

Drag the new template in from mission builder on to MACE map and confirm properties are preserved

Delete the second group

Import: Mission Data Import and Export PNW Sample ATO-2 (Bad Type).ato

See there is some [?] entities because there is a type not recognized in the ATO “TONKA”

Openthe MOCT and add a new ATO mapping “TONKA” to &%@r?&;g@QBES 348
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MISSION DATA IMPORT AND EXPORT

Alternate Student Exercise: - No Video Yet cont...

18. See there is some [?] entities because there is a type not recognized in the ATO “TONKA”

19. Openthe MOCT and add a new ATO mapping “TONKA” to map to “Tornado”

20. Restart MACE and repeat the import and see the accurate mapping to Tornado

21.  Use the layer manager to hide red team

22. If possible, open the Mission Data Import and Export PNW EF_Sites_Nav_Points.xml file with Excel

23. Edititto add another line for “EF-Airbase” of Type “Runway” and add the coordinate for the center of ‘Fall City’ airbase — save as a new NavPoint
entity xml (Mission Data Import and Export PNW EF_Sites_Nav_Points _ and Airbase.xml)

24. In MACE import the NavPoint entity file

349
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ADVANCED WEAPONS AND EQUIPMENT

Learning objective:

To be able to use the advanced weapons and equipment features in MACE

Enabling objectives:

Understand the general weapons properties

Know how to add target location for appropriate weapons

Know how to add and edit waypoints to waypoint enabled weapons

Know how to program weapons to auto-launch to achieve a TOT

Know how to program impact parameters for appropriate weapons

Know how to program threat library parameters for Anti-Radiation Weapons
Know how to program parameters for AAMRAM weapons

Understand the other weapon properties

Know how to use Ground Radar Control Area (GRCA)

Copyright BSI © 2025
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ADVANCED WEAPONS AND EQUIPMENT  smmmmmmemmr= -

Properties  Sensors  Waypoints

=413

-
Weapon Properties - e
‘Waypoints Enabled True
Aerodynamic Model TLAM Vertical Launch
Attack Profile Loft
Range Direct Trigger 10.0nm
= All weapons have them v Gann \
Inertial Guidance Period 0s
‘ . ) Max Reciprocal Bearing 90"
= Accessed from platform ‘Weapons and Equipment’ form veom . |
~ ID ‘
= Programmed weapons show in BOLD et L8 T
Weapon Instance ID 2508
= [EDIT] opens weapon properties ¥ Vet g o) |
. le.:(dcgm magnetic)
=  Weapon Properties Form e |
Length Offset 39371
= Has Tabs appropriate to the weapon (e.g. threat library on jammer or ARM) o are— s |
Capability Weapon
items are info only - [ T
v Target Location |
T T T Target Location 10T FU 03674 06582
Weapon + | Location [Qy |[Mso/ ‘5“""" E@t | Shoot Target Object (DFI) ThAmACQ_8
| ‘m W""iiliJ Target Elevation 4995 ft
RGM-109E (TLAM)  (Entity 2259) Mast 1 [« ¥ | Edit || Shoot | Time on Target (Planned) 12:40-00 08/01/2024
RGM-109E (TLAM) (Entity 2260)  Mast 1 [ Edt || Shoot| Tims on Target e
RGM-109E (TLAM) (Entity 2261)  Mast 1 | Edt || Shoot Use Targt Location Fole
RGM-109E (TLAM) (Entity 2262) 1 O [ | Edt || Shoot ~ Weapan
= = ) 1l Callsiy
HEICHEE(TLANO N (EniRy 226 % {Mast 3 bt} S DS tpe Type: 2.9.225.1,19.5.0
RGM-109E (TLAM)  (Entity 2264) Mast 1| B | Edit || Shoot Datalink Link-16 / NET-0-0 {1131, 240000, FH, CPSM,
RGM-109E (TLAM) (Entity 2265)  Mast 1 O | Edt | Shoot Fuse
RGM-109E (TLAM) (Entity 2266)  Mast 1 bR s Wit ot
RGM-109E (TLAM)  (Entity 2267) Mast 1 | Edit | Shoot Salvo/Reload Time
RGM-109E (TLAM) (Entity 2268) Mast 1 | Edit | Shoot IHaforgé ) 9
RGM-109E (TLAM) (Entity 2269)  Mast 1 O 0 [ Edt | Shoot TN T
RGM-109E (TLAM) (Entity 2270)  Mast 1 | Edit || Shoot Lock-On Ater Launch Fabse
RGM-109E (TLAM) (Entity 2271)  Mast 1 Edit | Shoot | ‘Tvl:":hs’w '::'4';0
RGM-109E (TLAM) (Entity 2272) Mast 1 B O . Edit | Shoot Minimum Track Quality 95
RGM-109E (TLAM)  (Entity 2273) 1 | Edit || Shoot
RGM-109E (TLAM) (Entity 2274) 1 | Edit || Shoot | mpﬂeﬂdlr
RGM-109E (TLAM)  (Entity 2275) 1 | Edit || Shoot name of this equipment.
BSI/ RGM-10E (TLAM) (Entty 2276) 1 [ Edit [ Shoot
RGM-109E (TLAM)  (Entity 2277) 1 Edit || Shoot
RGM-109E (TLAM) (Enty 2278) 1| @ T [Ed [ Shoot 354
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ADVANCED WEAPONS AND EQUIPMENT

RGM-109E (TLAM)  (Entity 2259) Mast

Adding Target Location to Weapons

. Most weapons allow target location programming
. Can be a coordinate or selected entity (Callsign)

Adding Target Location
. (1) [Edit] Weapon Properties from Weapons & Equipment Form
. (2) [Properties] Tab
] (3) ‘Target Location’ Section
(

. 4) Type or Paste Location into ‘Target Location’
OR

. (4) Select target location from map [...] button
OR

] Type Target Callsign into ‘Target Object DPI’
OR

. (4) Select target object from map [...] button

Target elevation is automatic, manually overwrite elevation if required

BSI
Copyright BSI © 2025

/| Location Qty

[Ado/ | Selected
Enabled

Edit M‘
’n.fe_O
X

& RGM-109E (TLAM) (Site: 1, App: 100, Entity: 2259) Prop...

v Aero
Waypoints Enabled
Aerodynamic Model
Attack Profile
Range Direct Trigger
v Behaviors
Inertial Guidance Period
Max Reciprocal Bearing
v CCM
Home on Jam
v 1D
Ownship Name
Equipment Name
Weapon Instance ID
v Impact Parameters
Vertical Angle (degrees)
Course (degrees magnetic)
v Location
Height Offset
Length Offset
width Offset
v Modeling
Capability
Refresh Time
Assigned Commands

Target Elevation
Time on Target (Planned)
Time on Target
Time to Target
Use Target Location

EW Editor

True

TLAM Vertical Launch
Loft

10.0nm

Os
%0
Faise

1191
RGM-109E (TLAM;
2508

2811t
3937
0.00ft

Weapon
0.10s
GPS Weapon Command

12:40.00 08/01/2024
1 41.05 08/01/2024

0:11:09
False v

Target Location

The target's geographic location. Click the ellipses to set the location

from the map.
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ADVANCED WEAPONS AND EQUIPMENT

Waypoint Enabled Weapons E— JEAE=ICN

=  Some weapons can follow waypoints — -
MALD, TLAM, JSOW, JASSM etc

@ RGM-109E (TLAM) (Site: 1, App: 100, Entity: 2259) Prop... X

EV Editor
|
Propeties  Sensors) Wayports |

Adding & Editing Waypoints ,
= (1) [Edit] Weapon Properties from Weapons & [l : - ol
Equipment Form

= (2) Waypoints added in the [Waypoint] Tab
= (3) Add from Map AGL or MSL

‘Add or edt waypoints to be ollewed by this weapon
Can be manually launched from the \Weapon Release Bution

Right click on waypoints ist for context menu
hom\liypum(CﬁDH e

% Wet: 1 Attude MSL 1508 AGL: 150

X Wet: 2 Attude MSL: 150 AGL: 150R

X Wot: 3 Attude MSL:314% AGL: 104

_w.:.a.musx_zm.m_msn_ -

L 156 |

Fiu&tl's '!47'& Tc.rm -

7 Awude MS{. 1994% AGL 37R
Attude MSY.: 1994#t AGL 329

=X
X|
x
x
x
x Attude MSY: 25978 AGL 329#

Wit
Wt
Wot: 8
Wet: 9

= (4) Select individual waypoints to edit after adding

Apply a pre-exported route (CRD) S — L5 -
= [Edit] Weapon Properties from Weapons & T
Equipment Form ,
» Waypoints added in the [Waypoint] Tab NOTE - WAYPOINTS FOR ANY WEAPON
= (5) [Import Waypoints CRD] select CRD file The weapon Ul permits users to enable waypoints for any weapon. They will
= Select individual waypoints to edit after adding be disabled by default if the weapon doesn’t normally follow waypoints.
BSI”

'Waypoints Enabled _-l

Aerodynamic Model True 356
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ADVANCED WEAPONS A
Waypoint Enabled Weapons

= Use MRT — MACE Assisted Route Creation
= Add a TLAM from Platform Selector near launch platform
= Use MRT and MARC to plot route
= FILE - IMPORT/EXPORT — EXPORT CRD
= Delete Platform

= |mport Route into Equipment on Launch Platform

ND EQUIPMENT

wExport -
Air Tasking Order(.ato)

Common Route (.crd)

4] Mission Rehearsal Toolbox - TLAM_1 = o X
Mex Drswing Range (om) [0 =]

F L0S RADAR ESM/Redo RoueEvel. FyoutEvel Range Pt MARC

Target Height AGL  stan P [EERRISREE @ = )
o d

Shertes

Obiectve [TRRE TGS
Stest

Use | Thest

D = BN
® [sa1es
P [sa22.1

357
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ADVANCED WEAPONS AND EQUIPMENT e

/  Location m‘gﬁu“’“’m

Auto-launch for TOT oo i G = 1€

& RGM-109E (TLAM) (Site: 1, App: 100, Entity: 2259) Prop... X

n Weapon TOT can be programmed EW Editor |
. . . o - Propeies | Sensars Waypars
] Launch will be automatic only if weapon is ‘Auto-enabled’ in weapons ~
and equipment form v @...,' o . a
laypoints rue
=  Best practice: e
Range Direct Trigger 10.0nm
= Enter weapon route (if applicable) first v Behaviors o
Inertial Guidance Period Os
= Shows TTT for whole route from origin . ::‘;*:“‘WW'WW 2
= Allows setting of an achievable TOT (Planned) ool Lo
Ownship Name S119_1
Equipment Name RGM-10SE (TLAM)
\Weapon Instance ID 2508
Setting planned TOT I Ei——

Vertical Angle (degrees)
Course (degrees magnetic)

= (1) [Edit] Weapon Properties from Weapons & Equipment Form ¥ Locaten .
eight Offset 32811t
" (2)[Properties] Tab ol A
¢ ) . v Modeling
. (3) ‘Use Target Location’ — usually set as true (or else time to last WP) Capailty Wesgon
. (4) Check ‘Time to Target’ - rapeiCoens __GFS Wespen Cammnd
— , Target Location 10T FU 03674 06582 .|
. (5) Overtype or Type ‘Time on Target (Planned) Tt Ol Y ToAmAcO_8
=  (6) Ensure Weapon is ‘Auto/Enabled’ in Weapons & Equipment form eﬂ‘iﬁ‘f_ﬁ_ﬁ“@f_@fﬁ“@‘_@gﬁfi
e -
Target Location =
Thehqetsgeoqraphclocmon ‘he ellipses to set the location
from the map. N
BSI ’
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ADVANCED WEAPONS AND EQUIPMENT

Anti Radiation Missiles - Threat Library

ARM weapons can be shot at a location or entity as with any

programmable weapon — program target location in [Properties] tab

Threat Library Editing

Any equipment that detects threat emissions has Threat Library

Threat libraries can be loaded and saved (1)

Can be built from the threats in the mission (MACE 2025)
And edited and saved for future use

Add New Threat — By Name or by parametric (4)

Delete Threats (1)

Change Priority for engagement (3)

Threat items can be included/excluded from the library by
checking/unchecking in threat list (5)

E.g. Uncheck ALL and check 1 only to target a specific system

@ AGM-88 HARM (Site: 1, App: 100, Entity: 1025) Properties X |
EW/ Editor
Properties  Theeat Lbrary  Sensors
File Threatltems View

AGM-88 Receiver (From file) Type: StandOff

Max Threats [1 =] Search &

;'\ w Chair Back ILL [11010-0]
|l Fox Fire ILL [16390-0]

| vl BA-12 TELAR ILL [26795-0)

| bl Blot Back ILL [29400-0]

| il Btraight Flush ILL [33600-0]

:‘.-' Fan Song BIFF MG [152552
el‘v. Fan Song C/E MG [15240,
| v Gin Sling MG [16925-0]

@7 Al =

.- I | =

v 01.Threat Library Entry
Threat Library Name Toms New Threat
Enabled . _ _ _ _ _ _ ] Tue
! Priority (1= Highest) 15

! Pricrity (1000 = Highest) 986

VLS TS & & & e e e e e
DIS Jamming Mode Sequenc Noise

Number False Targets 0
Effectiveness 1.00
v 03. Threat Matching by Emitter ID

Lower PW Limit

| ¥ Bun Dish (zsU-224) 1707607
/7l Hot Shot MG [18330-0]
| Land Roll MG [19215-0]

Save Library

Add Threat ltem
Delete Threat ltem

Check All
Uncheck All

& AGM-88 HARM (Site: 1, App: 100, Entity: 1036) Properties X

File | Threatitems | View
Add new threat item
GM-
A Delete selected threat itemi(s)
Max TH

EW Editor

[ Trick

v | Build from threats in mission

T 71-0]

¥ Hot Shot MG [18330-0)
¥ Scrum Half TT [36225-0]
¥ Hot Shot TA[18320-0]

i Hot Shot TT [1

R Scrum Half MG |

Copyright BSI © 2025

v 01.Threat Library Entry

Threat Library Name

bled 7

rority (1= Highest)
T=Priority (1000 = Highest)

v 02. Jammer Technique
DIS Jamming Mode Sequenc
Number False Targets
Effectiveness i

~ 03. Threat Matching by Emity
DIS Numeric Name

Lower PRI Limit

DiS Emitter Name

— DigPeamF Ingdex
04. Threat Matching by Parameter (optional)
Use Parameter Matching
Upper Frequency Limit 2333.000 MHz
Lower Frequency Limit 1555.000 MHz
Upper PRI Limit 230ps

________________
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Anti Radiation Missiles - Threat Priority

When creating custom threat list

=  Priority is shown in descending order

=  The missile will engage highest priority

= RMB on Missile in flight to open properties

= Emissions and Current Target in [Sensors] tab

=  Can edit threat library in flight if required

AGM-88 Receiver - Enabled

Initial Target: none Cument Targetj SA-22 1|
SA-22_1: TRICK SHOT.ACQ : Search

SA-22_

Status: Intialized, GuidanceEnabled, TargetAcquired, Launched, Teminal
1

& AGM-88 HARM (Site: 1, App: 100, Entity: 1025) Properties X

EW Editor

Properties Threat Library  Sensors

AGM-B88 Receiver - Enabled

SA-15.6 SCRUM HALF—CQ BemZ(G 18, 30)
SA-15_6 : SCRUM_HALF ACQ : Beam 1(2, 14, 26)

& AGM-88 HARM (Site: 1, App: 100, Entity: 1025) Properties X
EW Editor
Properties  Threat Library  Sensors

File Threatltems View

AGN

Max Threats |1
i Thck Shot TER T?sw """"" 1
1|4 Hot Shot MG [183 . |
1/ ¥ Hot Shot TA[1832 Descending i
1/ Hot Shot TT [18325-0]
w) Scrum Half MG [36230-0] order 1
. ) Scrum Half TT [36225-0] of threat ]
v Scrum Half TA [36220-0] o 1
1 priority 1
1
bmmeeeen ¥
1)
v 01. Threat Library Entry
Threat Library Name Scrum Half TT
Engbled _ _ _ _ _ ] Jue | e o
: snmeemepeenaannrn 3

Priority (1000 = Highest) 994
v 02. Jammer Technique
DIS Jamming Mode Sequenc BarrageNoise

Number False Targets 0

Effectiveness 0.90
v 03. Threat Matching by Emitter ID
Priority (1 = Highest)

The level of threat that the emitter represents on a scale where 1is
highest, 1000 is lowest

AGM-88 Receiver - Enabled

Status: Inttialized, GuidanceEnabled, Target
lnmal Target: none Current Taro.—vl_s T‘

Beam
Bear
Beam

A-15_6 : SCRUM_HALF.ACQ
SA-15_6 : SCRUM_HALF.ACQ
SA-15_6 : SCRUM_HALF ACQ
SA-22_1: TRICK SHOT.ACQ : Search

tAcquired, Launched, Teminal

AGM-88 Receiver - Enabled

Status: Inttialized, GuidanceEnabled,_Tar
Initial Target: none Curmrent Target Q”.

5A-15_6 : SCRUM_HALF ACQ : Beam 3 (

A-19_9 HU SHOT.ACQ Acquisition
5A-15_6 : SCRUM_HALF ACQ : Beam 2 (6, 18, 30)
SA-15_6: SCRUM_H"\LFAACQ :Beam 1 (2, 14, 26)
SA-22_1: TRICK SHOT.ACQ : Search

H

Target Changes dependent on the highest priority emission detected

Copyright

© 2025
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ADOVANCED WEAPONS AND EQUIPMENT
HARM Maodes

BSI”

Operating Mode

SeffProtect =
Pre-Brief: Requires Target Location (usually limit threat library to 1 threat)

PreBrief
Direct Attack

EW/ Editor

Ou mship Name
Direct-Attack: Requires Lock-on before launch (usually limit threat library Equipment Name

to 1 pr a few threats)

Self-Protect: RWR supplied target, flex in search of highest priority i ot o

(usually large threat library) e et At e e e
HARM as a Sensor

The weapon will feed received tracks on the weapon sensor to the

platform track-processor

EW Editor
Propeties  Threat Lbrary  Sensors.

EA-18G_7: 1 x EA'18G :’:"Tl"" [RS8 FocererEraied

Health: 100% allsign Statua: intsized. GudanceEnabisd, Targeticaured, Launched, Temnal
DIS Type: 1. 2. 225.6, 10.0.0 -

DIS 1D Sie: 1. App: 101, Enbty: 1003 DIS type Type: 2.4.225.1.1.3.0 el Taget SA15.6 Cumert T SA15.6

CIGI Type: 14802 d

CIGI ID: 1003 Datalink none
Location: 10U EU 03217 41831 Fise

Speed: 520 kis WEZ Name

Al 24000 R SL ) 24000 §AGL Munitions Count ! ———
Heading: 313.6 (true) / 298.2 (mag) Salvo/Reload Time 20.00s @ AGM-38 HARM (Site: 1, App: 101, Entity: 1029) Properties X

Max Range 57.0nm B Edter

e Inertial Guidance Duration 15 sec \ '::HK“'N:::"""
g - Terminal Guidance Activatior 5.0 nm o

arget: None St GudanceEnabled, T Acqured. Launched, Temmnal

Lock-On After Launch True ol Toet SA15.6"Coret Toget SR 15,3

B TR L e

State Executing ) Wespon?aSensor " _ TTme "~ ¥

Target Tracks®

SA-15.6

Az(True) 1\ BT Rng (nm): 139

HeConfidance: 335, 46/nmd DB ek ricrity 8.7

17 anaryTrkSource 1 AGM-88 Receiver |

Copyright BSI © 2025
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ADVANCED WEAPONS AND EQUIPMENT

Jammers: Explanation of Operation

= Jammer's receivers - properties
= |ike RWR jammers receive signals

= Check threat library to see if signal is included

= Jammer’s transmitters

= Have power settings that are applied to all threats
=  Average Power, Peal Power vs Pulse data (freq)

= Pulse settings automatically controlled based on
received signal
= Frequency
= Pulse segments / Bandwidth — continuous wave

= Jammers automatically activate transmitters (modes)
= [f received signalis in threat library
= If there is an available antenna (mode)
= Based on priority of threat received — may steal from

another lower pri threat

Emitter - Device Properties

[V Show Targets Current Mission Time 61652.3

Fwd | UEU Target: LAND_ROLL.ACQ (High Feed) Tech: Noise 100% effective

Aft | UEU Target: LAND_ROLL.ACQ (High Feed) Tech: Noise 8000% effective
Fwd Il UEU Target: LAND_ROLL.ACQ (High Feed) Tech: Noise 8000% effective

BSI

Copyright BSI © 2025

Emitter = Mode Properties: Mode Data

Mode Data Puise Data Beam Shape Scan Patter

1
v 1D
Beam Function Jamming
Beam Parameter Index 5001
Mode Group 1
Mode ID 1
Mode Name Fwd | UEU
~ Descriplors
RequiredSNRSwerling2 0
Scanlata. — — — — ScapViapperEixedAng
~| Power
I Average Power 6.8000 kW
| ERP 88.3251 dBm
| Peak Power _BB_(IE kW

Power parameters for
each antenna
(‘mode’)

Emitter = Mode Priejslsigi

Mode Dats Sgnel Data  Boam Shape  Scan Pattem

P ow

Fraquency 785.000 MHz
o

Imerpolate: [ Freq W Phase W Amp

Jamming frequencies auto selected
based on received frequency

One antenna (‘mode’)
allocated to each
threat

[~ ] Fighter_ 2

Fighter_2

BAQB Y_ _ _
| -Fwd | UEU 1
| -AtIUEU 1
L FudlUEU_ |
Fwd IV UEU
Fwd Il UEU
A Il UEU
At IV UEU
At Il UEU
) Generic Aircraft Visual Detection

&= Visual

- Generic Radio
=) Generic Radio emitter

Fwd | UEU
At 1 UEU
Fwd Ill UEU
Fwd IV UEU
Fwd Il UEU
At Il UEV
At IVUEU
At Il UEU
- Generic SP Jammer
=) Generic SP Jammer
Jam 1
Jam 2
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ADVANCED WEAPONS AND EQUIPMENT

General Explanation of Operation - Does jamming occur?

Jammer Threat Library Properties
M iandRoll TAIT92600] ]

or |84

v 01. Threat Library Entry

= Based only on Jammer to Signal (J:S)
ratio at receiver of jamming

Threat Library Name Land Roll TA
= |f J:S ratio >1 — jamming is applied oy (1=tighas) 4

Priority (1000 = Highest) 997
v 02. Jammer Technique
DIS Jamming Mode Sequenc BarrageNoise

= Jamming is applied at the ‘technique effectiveness’ :
specified in threat library , Cefeciness = = = ~ @030

" |t is on/off no in-between no, tapering of ‘ommands MACE Genn Plaim Engagemert |
effectiveness
= if J:S>1 total effectiveness value applied

= Track confidence minus technique effectiveness = New
track confidence value

B:23° Rng (nm): 8.5
Trk Confidence: 93% (s/in58 dB)  Trk Priority: 31.0

1
1

1

Target is within 1
Primary Trk Source: SA-8_1 / LAND_ROLL ACQ :
1

1

1

1

effective jammer
beam area

DUDE

Az (True): 17° B:20° Rng (nm): 8.7
Trk Confidence: 17% (Blue Jam)  Trk Priority: 8.0
Primary Trk Source: S4-8_1 / LAND_ROLLACQ

Target is NOT within
effective jammer
beam area

Example:

Search radar receiving jamming at J:S ratio >1

= Jammer could be effective

= |f target entity is within effective beam shape of the jammer
= Jammer technique effectiveness of 0.8 applied

= Track confidence will drop by 80%
Py ° Copyright BSI © 2025 363
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ADVANCED WEAPONS AND EQUIPMENT

Types of Jammers and Their General Operation
= Self Protection Jammers

= Usually deceiving a single high priority incoming radar for a short time
= Time enough for aircraft to manoeuvre and dispense countermeasures
= To get out of the beam volume

= They are not a Klingon Cloaking device sx-e.12 2 n

SA-8 (a

»  Standoff Jammers e,

17 km
HDG 356M 88T S @ mph
SA-8_12 22 km
SA-8 (a

= Usually producing noise against multiple radars simultaneously L
105 m

» Attempting to prevent search and acquisition of targets in the first place Frrprm-m——=

= Datalink Jammers (Later) ;
= Are radios otected aircraft within
the 3D jammer corridor

= Jammers use beams and if the target or ‘protected aircraft’ is
not within the beam — they will not be effective

= Careful planning of position of (standoff jammers) vs ingressing aircraft is required Although all modes are allocated —

if jamming is to be effective these entities are jammed because they
are within the beam volume

= The beams — directed at a threat may overspill and overlap depending on the

I shape
,%‘ = May jam more than one entity if it has the same radar parameters as the target entity 364
Copyright BSI © 2025


mailto:support@bssim.com

ADVANCED WEAPONS AND EQUIPMENT

Comm/Datalink Jamming

=  Comms is bi-directional Who are we jamming?
= E.g. Drone or Operator
= Who receives the signal?
= Control Signal = Drone; VDL Signal = Operator
. . Emitter Editor - Device
=  Comms Jammers are Radio Type device e
DIS Emitter Name 30
. . Emitter Function DataTransmission
= Changes Ul in Weapons & Equipment Form Enkr e Dot Jomrer o
= Can pre-emptively jam on a frequency v m“;yf’"'" 0
= Can be activated from script too! o et Dther
= Can re-actively jam between a min and max frequency Eomman &
emitterModeCode A
. Emitter Editor — Device Level Looks different M -
. Major Modulation Amplitude
. Mode Levels are the same as other jammers Hoddeton Dol Other
Psuedo Noise False
= Beams can be Omni or directional —oa op False
= Select Beam Antenna Pattern = TRUE in Device level settings E:f:nww 2200.000000 Mtz
Input Source DataJammer
. NO Threat Library — only min and max frequencies i 20000000 Mtz
EZemms TTIIIIIIIEECIICS
MACE Script Action — Pre-emptive Jamming Bl AR A
Shoot regardless if equipped. Den't self-designate. Shoot all configured. g:::ii::?:ff ::]r:e
% Control Emitter Control: |Manual |Z| State: | Power On |Z| Target: I vl |E :33::22;:‘:.:" Ejg-
Emitter: |Data|ink Jammer E” Function: Alt Mode: ” ?:n::.d? e 25.000 kHz
Dynamic Range 80.0dB
Freguency: I-MDD.D MHz Enable Recsive True
Senstivity -30.0 dBm
7 ” ?L\:Jmnsmn- “ True
BSI Power 100.0 waits

Copyright BSI © 2025

Open RCS ter) v 55D
Add RCS | Average Pc
The averans
|. Mew 4 | . Radar
g Save Device ) Radar Jammer
D Save Device As... @ Radar Receiver
53 Copy ) Radio
B, Paste 1'D Radio Jammer :
S S
5
&, PasteAs 3 % EOIR
%Y Delet= #— EOIR Source
‘ ‘ Export to Mode

MACE Weapons & Equipment Form

W Generic Comms Jammer Properties = [m] *
8§§|%l || Quick Search | Emitter Editor
4 1D
Radio [D 2
wnship LEER2_1
Equipment Name Generic Comms Jammer
4 Communications Jamming
Category Data
Input Source Diata)ammer
Transmitter Power 50.000 watts
Modulation Amplitude
{Bandwidth -~ T T T T T T T T IO e ]
II'«'Iinimum Freguency 0.001 MHz 1
Maximum Freguency 1000000.000 MHz 1
1Manual Jammed Freguency 2400.000 MHz I
\Presmptive Jamming _ _ _ _ _ [Twe _ ____ !
4 Modulation
Freguency Hop [ False
Psuedo Moise [C] False
Time Hop [ False
Major Modulation Amplitude
Modulation Detail AM
Modulation System Generic
365
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ADVANCED WEAPONS AND EQUIPMENT

AIM-120 AMRAAM General Parameters

= AMRAAM command — extra fields in properties
= Written at UNCLASS level

= For other parties to take code and adapt

= Guides to predicted collision point
=  Will search an uncertainty volume
= Once acquired shift to track mode

= Typical Edits:

= CCM - Home on jam, based on datalink settings
= Datalink:
= These are the parameters that determine if it is going to get jammed
= How frequently it updates when in datalink guidance
» PRF Ranges — High and Medium (Cheap-shot and Pitbull)
|

Track Quality — Before firing

Copyright BSI © 2025

I I
Properties  Sensars Properties  Sensors
==
~ Active Staie
Active State Not Adtive
v Aero ~ Aero
‘waypoints Enabled False \waypoints Enabled False
Aerodynamic Model AIM-120 AMRAAM Aerodynamic Model AIM-120 AMRAAM
Attack Profile Loft Attack Profile Loft
Range Direct Trigger 10.0nm Range Direct Trigger 10.0nm
~ Behaviors ~ Behaviors

Inertial Guidance Peried s
Max Reciprocal Bearing 30"

Inertizl Guidance Period 0
Max Reciprocal Bearing 90"

CET— —— — —— ——— — = — = — e R G e e e e e e e B e I
Home on Jam False Home on Jam Tue
Mpoesrs e -
|Update Rate 5Hz Update Rate 2Hz 1
IDE(iﬁnk Status oK Datalink Status. 0K I
Datalink Frequency 1MHz Datalink Frequency 1MHz
Iangvidih 0.001 MHz Bandvidth 0.001 MHz I
VT TEE T SRR T LA SEE TN QISUT e T T SR T ST ST S
Ownship Name FasC_1 Ounship Name F35C_1
Equipment Name AIM-20 AMRAAM Equipment Name AIN-120 AMRAAN
Veapon Instance 1D 1113 Veapen Instance ID 1118
~ Impact Parameters ~ Impact Parameters
Vertical Angle (degrees) Vertical Angle (degress)
Course (degrees magnetic) Course (degrees magnetic)
v Location ~ Location
Height Offset 1.08ft Height Offset 108
Length Offset 112 Length Offset 1124
Victh Offset ERPLY Width Offset 3124
« Modeling ~ Modeling
Capability Weapon Capability Weapon
Refresh Time 010s Refresh Time 0.10s
— Assianed Commaggs . . AMRAAM Wesnon Command _ | _sssigned Commands | _AMRAAM Weapon Command
[ PRF Ranges “~"PRF Ranges \
MPRF Active Rangs 58mm MPRF Active Range £8nm
| HERE sctive B 1480m HPRF Active Range 108nm 1
T TargeT Lol W = e ow e o e e e
Target Location Target Location
Target Object (DF) Target Object (DF)
Target Elevation Target Elevation
Time on Target (Planned) Time an Target (Planned)
Time an Target Time an Target
Time to Target 00:00:00 Time to Target 00.00:00
Use Target Location Fakse Use Target Location False
v Weapon ~ Weapon
Callsign Callsign
DiStype Type: 2.1.225.1.2.3.0 DIStype Type: 2.1.225.1.2.3.0
Datalink none Datalink none
Fuse Fuse
VIEZ Name AIM-120 AMRAAM VIEZ Name AIM-120 AMRAAM
Muriticns Count 1 Murniticns Count 1
Salvo/Reload Time 8.00s SalvolReload Time 8.00s
Max Range 570nm Max Range 570nm

Inertial Guidance Duration 0 sec
Terminal Guidance Activation 12 0 nm

Lock-On After Launch False
Vleapan As Sensor False
Track # o

Inertial Guidance Duration 0 sec
Terminal Guidance Activatior 12.0nm

Lock-On After Launch False
\rleapon As Sensor False
Track # 0
B T rimum Track Quality = 78 = & & e Ta T
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ADVANCED WEAPONS AND EQUIPMENT
AIM-120 AMRAAM - Mode Changes
= High PRF

= Medium PRF

=  Reacquisition

B8 AIM-120 AMRAAM - AMRAAM R
AIM-120 AMRAAM

B AIM-120 AMRAAM - AMRAAM |

AIM-120 AMRAAM
- AMRAAM Radar
- AMRAAM_RADAR

* PRF Ranges
MPRF Lctive Range 5.8nm
HFRF Active Range 14.8 nm

@ AIM-120 AMRAAM - AMRAAM |

AIM-120 AMRAAM
(=) AMRAAM Radar
- AMRAAM_RADAR
HighPRF
ReAcquisition
MediumPRF
- Datalink Radio
- Emitter

=) Datalink Radio
) Emitter

= IR Signature Rocket
- Source

367
Copyright BSI © 2025


mailto:support@bssim.com

ADVANCED WEAPONS AND EQUIPMENT
AIM-120 AAMRAM

TAC Display LAR indications
Currently designed for human in loop (constructive on the roadmap)

BRAA

Not in LAR
uOOT 249

o

Missile
Not Active
a/c datalink
guidance
500 7.‘(30 o

F-35€_1

RANGE
20

Copyright BSI © 2025

AMRAAM Radar - Enabled

Status: Inttialized,
intial Target: MiG-29_3 Current Target: MiG-29_3
MiG-29_3 (1 101 1025) Range: 25.1 km Conf - Az: 98 B1: 98 Rng: 100

Missile
Active
Onboard
guidance
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ADVANCED WEAPONS AND EQUIPMENT
Ground Radar Control Area [GRCA] =~ «eomeomor -

GRCA
*  GRCA command added to aircraft with ground @) s rmm, ¢ ows « onerms  ometimee o st s —
scanning radar éL;;;;I;M:‘“'“ e
»  Constrains scan to a small user defined area e Sy T T S

= Can create a route for the aircraft to follow
= Or user can create their own route

Adding a GRCA:
= (1) Access Via RMB click on enabled platform (e.g. JSTARS)

= (2) Tick or untick Create Route [] as required and enter
parameters for route if using

= (3) [Add GRCA from Map] - Draw GRCA rectangle on map

= (4) Set tolerance of alignment to GRCA in the ground scanning

actic

@8 APY-T Properties

______ Properties  Sensors GRCA

ER=

radar (e.g. APY-7) properties from ‘Weapons & Equipment’ ~ Command Space
» Time Start: 0s, End: Os.
» Height Min: 0 m, Max: O m.
Entity of Interest
v General
Description Define Ground Radar Coverage Areas
MName Ground Radar Coverage Area
o= DwnshipFolity @ o e - o \
v 1| ¥ GRCAProperties 1
BSI a| Active Range 75 nm 1
=1 Alignment Tolerance 10" 1369
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Auto Selected

Weapon Location @ | Enbled | Weapon | E3t | Shoot
Programming Weapon Impact Parameters e (- ‘ ==
@& GBU-39/A/B (Site: 1, App: 100, Entity: 1014) Properties X
. Weapons like JDAM, SDB, JASSM, JSOW allow _EwEdior |
. | Propetties!  Waypoints
programmable impact parameters el
= Final attack heading — course v Aero
nNaypoints Enabled True
= Impact angle Aerodynamic Model GBU-39
= Programmable from weapons form (and via TAC Display) - angn O
= Can be used with UFCD device Iyrv:;lgle:.;lr;raclee:::rm sos
= Or Keyboard i I(-i:c(;:c‘n.aﬁ' False
v 1D
Program Impact Parameters
= (1) [Edit] Weapon Properties from Weapons & Equipment S i |
Form *m- ole (deg - i
A ¥ octea — —~ -~~~ - -—===========-- i
. (2) [Properties] Tab
. (3) Enter impact angle in ‘Vertical Angle (degrees) i
= 90 = Pure vertical Refresh Time 0.10s
. . . . . s Assigned Cc-n.‘rrarcs GPS Weapon Command
= (4) Enter final attack heading in ‘Course (degrees magnetic) g o
These can also be entered in TAC display manually TepDain | atan

Time on Target (Planned)

NOTE - IMPACT PARAMETERS FOR HUMAN IN THE LOOP OPS

Weapon impact parameters were originally added for human-in-the-loop use
cases where the user determines the release point. Constructive automatic
_xvgapon releases within LAR are in the future roadmap.

Use Target Location False

Vertical Angle (degrees)
The vertical impact angle in degrees for the weapon, as measured
from horizontal. 0 to 90 degrees, with 90 degrees as pure vertical

370
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ADVANCED WEAPONS AND EQUIPMENT

Student Exercise (Link to Online Solution Video Not Yet Available)

V0 NG AWN

S

1.

12.
13.

14.
15.

) Make a New MACE Mission

) Add 3 x different autonomous tactical enemy air defense sites within 10nm of each other (e.g. SA-22, SA-15, SA-19)

) Add 1 x Submarine or Surface Ship carrying TLAM

) Add 1 x EA-18 carrying 3 Anti Radiation Missles (e.g. AGM-88 HARM) in a loiter racetrack facing the threats but outside of engagement range
) Add a temporary TLAM platform near the intended TLAM launch platform and use MARC to plan a route to a target

Program target position into one of the TLAMs on the ship/submarine
Import the CRD route to the TLAM waypoints

(

(

(

(

(

() Add the route to the temporary platform and export it as CRD before deleting the temporary platform

(

(

() Select an appropriate planned TOT (about 3 min after mission start) and ensure the TLAM is auto/enabled
(

)
)
)
) Program 1x ARM on the EA-18 — Pre-brief attack, building from mission threats in threat library, re-order the threats by giving each a

different priority, then Save the threat library from that ARM, untick all but the emitters on the desired target

() Program 1x ARM on the EA-18 — Flex attack (no target position), load the previously saved weapons library and ensure all threats are
selected, delete one threat from the list

() On the final ARM — change the properties to enable the missile to be a sensor

() Add 1x F-35 with at least 2 x AIM-120 AMRAAM and a Mig-29 as a target just outside AMRAAM range — have them facing each other and
assign the Mig-29 as the F-35 Target

() On one of the AIM-120 missiles change the High and Low PRF ranges
() Start the mission — Open the TAC Display and top-lock to the F-35 — observe the LAR changes as range closes — launch the AIM-120s

_manually at the Mig-29 when in range

Copyright BSI © 2025
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ADVANCED WEAPONS AND EQUIPMENT

Student Exercise (Link to Online Solution Video Not Yet Available) Cont
16.

17.
18.
19.

() Observe the ranges at which each AIM-120 goes active and High and low PRF (Layer manager and RMB on missles in flight — sensor

display)
() Observe the TLAM launch on time (automatically) to make the planned TOT - use layer manager to display weapon TTI

(
(

)
)

Manually fire each of the EA-18 HARM missiles in the order: Pre-planned, Flex, Direct
Confirm in platform properties that the EA-18 aircraft tracks include those from the ARM that was made ‘Weapon as sensor’

Copyright BSI © 2025
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MACE AIRCRAFT MULTIFUNCTION DISPLAY

Learning objective:

To be able to use the MACE aircraft tactical display plugin for aircrew human in the loop functions

Enabling objectives:

Know how to open the TAC display

Know the main page symbology and what the MFD bezel buttons do

Know how to control the MFD Cursor

Know how to add moving map files for the main page display

Know how to program weapon parameters in the SMS page

Know how to NDI stream from ARMOR to the TAC display and activate the feed

Know how to enter and leave SCAN-RAID mode to discriminate between targets in close proximity
Understand how to use the MFD for air-to-air engagement

Know how to assign buttonized scripts with the TAC Display

Copyright BSI © 2025
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85! MACE MFD 1 l
=T1

MFD - Main Page Overview [ s

Sensor

* Top Lock like any other display Page

= 2 Modes
= MACE Mode — Displays All Truth

* Radar Mode — Displays Tracks Populated by onboard 3

radar

= POD Control
= [FLIR] must be selected to use joystick to control pod

Joystick Control — Use HOTAS Alt Config
= System Settings>Joystick

= Thrustmaster_with_Tactical_Display.xml User Added ;,
Buttonized 5}

= Mouse Control Script s
e

= RMB on display to open Settings>TDC

= TDC follows mouse cursor —
= Range and Bearing Stores
*  BRAA or BULL (Dependent on Mode) Management

Page
= Right Click on Target Track to Assign As Target

Copyright

Mode Selector
Declutter (NAV/AA/AG)

Ownship
Mag Heading

© 202

Waypoint
Select

!

Bullseye/BRAA
Toggle

Range
Scale

Display
Waypoints

Display
Waypoints
Track

Display
Known Pts

Display
Shapes
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Tactical Display Cursor (TDC

oy MACE MFD 1

o

660 Q 25.0

550 l 25.0

COBRA-99

VWAYPOINT

=2
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MACE AIRCRAFT MULTIFUNCTION DISPLAY

MFD - Moving Maps

! Settings for MFD 1 — a X
File  Mission
General TDC  MFD Buttons SAM Rings Moving Map  Bezel Configuration  Input Mapping
¥ Enable Moving Map (Background Page 1)
Brightness
Add Additional Data Sources
Browse

File Path to add: IC:\Users\Public\DocumeMs\MACE\maps\Raster\UK_LFC\BEIMF_nkwp
Ranges (nm)[~ 10 [~ 20 [~ 4p [~ go _ AddLayer

Layer Name: |BBMF
Remove Selected Layer I er Up I Move Layer Down I A
Path Relevant Ranges
40

Name
C:\Users\Public\Documents\MACE‘\maps\Raster\UK

M5219A
LFC_DAY C:\Users\\Public\Documents\MACE\maps\Raster\UK... | 10,20
C:\Users\Public\Documents\MACE‘\xm\WMS\MACE-...

[Local OSM

376
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MFD - Stores Management Page

= Press [SEL] to cycle through weapons e

= Only weapons on hardpoints displayed

= Use Impact

= CSE - to program FAH on applicable weapons Angle

= ANGL - to program impact angle on applicable weapons
= PRG - to program coordinates and elevation into applicable weapons
= PRF —to program PRF into applicable weapons

Impact L 5 -:_
* Use with Keyboard or UFCD (DSC Device) Course s

-
AGM-179
1
AGM-179
1
AGM-179

1

AGM-179

Copyright © 2025

Cycle
Through
Weapons

ACSM-114
1
AGM-114
1
AGM-114
1
AGM-114

Data Entry
Mode

]

1
0.05 Npmm

Release
Interval

377
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MFD - Programmable Weapons

WEAPON
PRF

Copyright

= Weapon must be on a hardpoint

AIRCRAFT
PRF

© 2025
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MFD - Programmable Weapn

SEL [Py

= [PRG]

Press ‘d’ to cycle formats (DD.DD / DD MM.MM / DD MM SS.SS / MGRS
In Lat/Long press N/S or E/W to change

Elevation — press ‘f’ or ‘m’ to change between ft and m
Elevation — press ‘h’ to change between MSL and HAE

Copyright © 2025
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MFD - FLIR/Sensor View Page

I settings for MFD 1 - (5] X
File  Mission

General TDC  MFD Buttons SAM Rings Moving Map Bezel Configuration  Input Mapping

= Needs to be enabled in MFD Settings

Default Mode Video Feed
- .
Needs tO be enabled n ARMOR " MACE ¢ Radar Only IV Include Video Feed Page
Video feed to display: ([ISIEARGIIEL) LJ
Window Settings

I Hide Window Border

Tracks

NDI Streaming

[~ Suppress Dead Tracks
Main Camera
Enabled
Resolution Size1920x1080

Show Overlay v

Secondary Camera

Enabled v
Resolution Camera Resolution

Show Overlay v

380
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MACE & ARMOR MANUAL ENTITY & CAMERA CONTROL
§
e 140; [ ]
i

Switch Weapon

Pod Zoom In?

SCAN RAID ON

1

1

[}

:

1

1

|_11_| : :
Engage FLIR! 14012 Disengage FLIR® |1
Lo 1
:

1

1

1

1

1

15
13

Pod Zoom Out*
SCAN RAID OFF

Next Tgt?

3

1

|

1

1 \

1

: Visual Spectrum 6 4| Pod Spectrum
1 /

|

1

1

Designator Cycle
Nadir Pod

AIRCRAFT CONTROL

POD CONTROL
TAC DISPLAY CONTROL

Note 1: if using Tactical-Display plugin to enable zoom on the pod FLIR must be engaged3go
Copyright BSI © 2025  Note 2: Next Target is disabled when using Tactical Display
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MFD - SCAN RAID MODE

= Only if atargetis selected
= Zooms the display to a scale 2nm either side of target

= Allows selection of targets that are close together

SCAN RAID

383
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MFD - Engaging Air Targets

= Use for A/A Training

= RMB on display — Settings>Default Mode — Radar Only
= (1) Select A/A mode
= (2) Use Range scale to see targets (or Joystick)
= (3) RMB on target to assign or Use Joystick Cursor Control
= MACE shows assigned target line
=  Dotted red if out of range
= Solid yellow if in range
=  SCAN RAID to Aid Target Sorting — shows 4nm zoomed in on selected
= (4) Weapon Control

= Select [SMS] Button (Note: Weapons must be assigned to hardpoints to be seen on SMS Page
= Press [SEL] to cycle through active weapons (or use Joystick)

BULL
BULLSEYE_1

= [PG3]to go back to main page
= (5) Shoot when inside LAR

= Use Joystick Release Weapon Button or MACE Weapon Release

520 ( 23.0
Typhoon_9

Typhoon_9

BSI P
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MFD - Assigning Buttons To The Display

Label Fio Name

= Assign Any Buttonized Script to TAC display won
1) RMB settings>MFD Buttons

2) [Add Push Button] — Name it (something short!)

Choose a buttonized script

)
)

4) Choose a location on MFD
)

5) Choose how button is saved

Save layouton close: " as Master  with Mission

385
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MACE AIRCRAFT TACTICAL DISPLAY

Student Exercise (Link to Online Solution Video Not Yet Available)

00N OU A WN S

— — o e o e ) )
NSO EINES

Make a New MACE Mission

Open MFD Settings and add at least the BSI Map layer to the moving map at some ranges
Add 2 x Friendly Fighter Aircraft in Line Abreast Formation

Use Group Add to add a VIC presentation of 3 groups of 3 Enemy Fighter Aircraft about 50nm away
Ensure both groups are facing each other and the friendly leader has some waypoints
Place a known point and name it BULL-01

(Optional) Draw a MACE shape between the 2 groups (e.g. a circle or a polygon)

Save the mission and start then pause it

Select the lead friendly fighter aircraft, Top-Lock to it, open 1 TAC Display

Access the MFD settings and enable the mouse cursor and switch to radar only mode
Ensure FLIR is unselected and switch the display to A/A mode

Change the reference for the cursor from BRAA to Bullseye

Display the waypoints, waypoint sequence, known points

Add a buttonized script to perform a ‘crank’ to the display at a blank button location

Run the mission on

Change the range scale up to see the oncoming targets

Select a target

Copyright BSI © 2025
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MACE AIRCRAFT TACTICAL DISPLAY

Student Exercise (Link to Online Solution Video Not Yet Available)

18.  Access the weapons page and select a weapon for engaging the target (ideally an active or semi active missile)
19.  Engage the target when in range and use the crank button

20. In ARMOR start the NDI Stream for the targeting pod

21.  In the MFD configure the targeting pod stream — verify selecting FLIR in MFD

387
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|IADS BUILDER

Learning objective:

Enabling objectives:

Recap the standard MACE IADS rules and understand the IADS Builder plugin supersedes
Know how to add control nodes (peers) and subordinate units to the engagement hierarchy
Know how to create control sectors and define their roles and parameters for engagement
Know how to set permitted IFF codes and where to set on individual platforms

Know how to assign air defence platforms to different control sectors

Understand the engagement hierarchy process of target allocation and execution

Copyright BSI © 2025

To be able to use the IADS Builder plugin to create an air defence system hierarchy of multiple air and land-based air defence
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|ADS BUILDER
MACE Default IADS and Autonomous SAM rules

INTEGRATED AIR DEFENCE SYSTEM (IADS) AGGREGATED AUTONOMOUS SITE
IADS platforms require IADS TDL Radio Separate platforms require SAM TDL Radio
must have & may have many Weapon 5

Early Warning (EW) Radar I

| Generic Tracked SAM Missile
'Genenc Tracked SAM Missile

Weapon o
| SAM TDL Radio :
,C_ie?'le_nc_ Tracked_SAM_RADARTTR _:
{Generic_Tracked_SAM_RADARNG |
! Generic_Tracked_SAM_RADARACG !

must have only one

Sector Operations Centre (SOC) —P4&| *----- | = eBW

must have & may have many

| Acquisition Radar (ACQ) optional
<—| Height Finder Radar (HF) Bvi=m ©)
Aircraft (336) +
and (406) +
must have & may have many  — *  AUTONOMOUS PLATFORM
| Target Tracker Radar (TTR) I Grround (Mines) (3) + |Single platforms do not require TDL
Surface (Water) (116) +
must have & may have many | (Wates) (7) ¥
Space (8) + Weapon
Transport Erector Loader (TEL) [~ Airheld Operstions (8) ¥
C Buildings (10) + B Signature Ground Vehicle
AAA (24) + IGenenc SAM.ACQ 1 1
1A SAM (67) sl | Generic SAM MG : :
:ﬁ mpu(cpmq =l . | Generic SAM.TTR : :
1ADS Early Waming (EW) (35) + (Generic Sufaceto ArMissle __ _ __ _ _ L
Bs'/ must have & may have many :x?ujtF-ﬁ(::;H)?:g) : | Generic Surface to Air Missile
»@ ) | . IADS Target Tracking / Fire Control (58) | 392
Early Warning (EW) Radar | Copyright BS| © 2025 DS — vt
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What The IADOS Builder Plugin Does

. Allows users to add mixed IADS and Autonomous SAM/AAA and
aircraft platforms to mission and control as one system

. Allows restraint of engagement to defined 3D Airspace Sectors
. Allows restraint of engagement to parameters:

= Min speeds

= Altitude bands

= |FF codes

. Allocates firing assets based on priority and parameters defined in

sectors IR Engagement Hierarchy
»  Applies a ‘C2 Tasking’ command to air defence aircraft in hierarchy =
SA20CP_13
. Suspends ‘Generic Engagement’ command on all platforms in nusE * SoC_1
hierarchy until execution — then ‘unleashed’ s L
sh22 s Edit Sectors
CrsSREW_4
@ % SA15_1 Engagements:
=C2 Target F-15E_27 assigned to SA20CP_13; Status: Executing
R MG29.25 Target F-16CD_30 assigned to SA-19_3; Status: Executing

X MG29_26

X MG29.2¢ Target F-16CD_31 assigned to SA-19_3; Status: Executing

Target F-15E_28 assigned to SA20CP_13; Status: Executing
Target Tracks:

F-16E_28
Az (True): 297°EL -1°Rng (nm): 23 8

Trk Confidence: 66% (s/n 12.1 dB)Trk Priority: 42.1

BS' Primary Trk Source: MiG-29_26 / SlotBack ACQ

393
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Mission Setup

=  Add Air defence sites to mission

= Any air defence platforms — IADS or Autonomous SAMS, AAA,
Fighter Aircraft

= Add additional C2 nodes if required (e.g. SOCs) to create desired
hierarchy

= |ADS Builder — Setup Hierarchy -

= Add Peers and subordinates:
(1) Select on MACE map and add in plugin form
(2) 1st Peer (CP or SOC) from Top-menu

Bl Engagement Hierarchy

Add  View

. . . [-] o EIC‘:—1
= (3) Select (multiple if required) on MACF Map Bl Engagement Hierarchy SA20CP_13
= (4) RMB on parent node — Add Subordinates(s) MiG-29_24
) . . . Edit Add View -
= Select subordinates as ‘Control Nodes’ if required _'m m:ggg'gg
B Engagement Hierarchy Edit gf‘:g-g
" -
Edit | Add | View Add Peer(s) SA-22_5
= N \
;' Peer(s) | < Add Subordinate(s) 5 ESCSFEL/V—4
Z = ks Make Control Node(s)
Subordinate(s) Select on Map PG Make Peer
RS Remove frem Hierarchy PG Select on Map

Copyright © 2025 Remove from Hierarchy
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Mission Setup

= Add sectors for each control node

1) Circle, Arc — from control node

)
1) Polygon, rectangle — anywhere on mission area
2) Name the sectors (Name them sensibly so you know which is which!)

(

(

(

(3) (Optional) Setup Altitude and Speed Boundaries per sector

(4) Assign Sector Engagement Type to Each and Priority
FEZ, JEZ, MEZ, EW (Constrain Sensors?)

= (5) Assign sectors to subordinates

®y' Sector Based IADS -- SOC_1 - ] x
Subordinaies | Sectos IFF  Seftings Q. D q
. ]
e : = T i En nt 1l | Lower Afitud UpperAtitud Velocty 1
SA20CP_13 - 1 ; gageme! 1 wer Altitude pperAltitude el 1
o < : Name : :Pnonty Constrain Sensors Type :: ft MSL) ft MSL) Threshold (s} 1
- . T
woz5 j || FEZ1 1 lLow ~| r JEZ _v|'1J 200001t 50000t Okts i
4G-29_ - 1 t
sa19.3 j i JEZA1 | jlow ~| r Ew 2Jjon 20000 Dkis !
SA152 - 1
At e CEEEEEe o on TR
CuHEW_¢ -l | MEZ-1 | iLow =l r JEZ o Oft Okts :

______________________________________________________________________

SA15_1

B
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|ADS BUILDER
Mission Setup - IFF

8 Sectol

Optional) Permitted IFF Codes - Platforms with matching codes will be allowed through IADS

(
(1) Mode 1to 5 — type in each field; create as many lines as required

(2) Assign individual platform codes in PLATFORM PROPERTIES - IFF
(3) [x] Allow same team engagement (Optional)

Codes can be changed by script action too!

r Based IADS -- SOC_1 = o X e SlIEE
= Aircraft Address 0
Aircraft (D
Subordinates Sectors IFF Settings (@) Undefined
9 W Eliow Same T Aircraft 1D Type (_)Flight Number
""""""""""""""""""""""""""""""" s ()1 Tail Number
00

1
MMode 1 Mode 2 | Mode 3 Mode 4 | Mode 5 :
121 212 7312 3 ; IFF Mode 1 Code
! | IFF Mode 1 Enabled
! i IFF Mode 2 Code

| ] IFF Mode 1 Enabled

BSI”

IFF Mode 2 Enabled

| ] IFF Mode 2 Enabled

Script Action Editor IFF Mode 3 Code

Y IFF Mode 3 Enabled

| [ IFF Mode 3 Enabled

— IFF Mode 4 Code
Seripting 1| Scripting 2 | Mission 1~ Mission 2 | Navigation 1 | Navigation 2 | Behavior | Appearance | Equipment | Radio / TDL ¢ | *

0

IFF Mode 4 Enabled

[ IFF Mode 4 Enabled

(®)Entity Property Equipment \ .|| Hardpeint:
Property [2] value: | = IFF Mode 5 Enabled [Z11FF Mode 5 Enabled
®) Othes IFF Mode 5 PIN 00000
Ouser [ (T : 3 FEMade 5P _ :
() Set Flatform Lock ool 1o | |FFModebEnabled Mode C Altitude
| IFFModeCEnabled | IFF Mode C Enabled [Z] IFF Mode C Enabled
Uon't Chal |FFModeSEnabled
() Set Platform Equipment |44 }Em”‘kzm’dec 7] Hardpoint: | \ IFF Mode 5 Enabled [Z1 IFF Mode S Enabled
IFFMode3ACode v

Copyright BSI © 2025
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|IADS BUILDER

Mission Execution

Generic Engagement Command — Suspended By
Engagement Hierarchy Plugin

Monitor Engagements in Engagement Hierarchy
Plugin Ul

* SOC_1
Commands: Sector Based |IADS
Edit Sectors

Engagements:
Target F-15E_27 assigned to SA20CP_13; Status: Executing
Target F-16CD_30 assigned to SA-19_3; Status: Executing

B8 Engagement Hierarchy
Edit Add View

= T

SA20CP_13 i

MiG-29_24 |

MiG-29_25 1

MiG-29_26 :

SA193 i

SA15.2 |

SA22 5 1

CrsSREW_4 I

B % SA15_1 :

PGZI5AAA_16 1

PGZI5AAA_17 :

1

|

1

' W MiG-29 24 ]
1

MiG-29_24: 1 x MiG-29 !
Health: 100% i
DIS Type: 1.2,222,1.2,5,0 1
DIS ID: Site: 1, App: 68, Entity: 1024 !
CIGI Type: 16108 i
CIGI ID: 1029 1
1

Location: 47.92500, -122 41253 !
Speed: 500 kts 1
Indicated Airspeed: 500 kis !
Alt: 24000 ft MSL / 23707 ft AGL :
Heading: 285.1 (true) / 269.9 (mag) |
[

Target None

Az (True):242°  E:-12° Rng (nm): 18.4
Trk Confidence: 95% (s/n 47.6 dB) Trk Priority: 40.4
Primary Trk Source: MiG-29_25 / SlotBack ACQ

F-15E_28

Az (True): 267° El:-8° Rng (nm): 24.5
Trk Confidence: 37% (s/n 42.7 dB) Trk Priority: 40.2
Primary Trk Source: MiG-29_24 / SlotBack. ACQ

F-15E_29

Az (True): 246° B:-7* Rng (nm): 28.9
Trk Confidence: 97% (s/n 435 dB) Trk Priority: 35.7
Primary Trk Source: MiG-29_25 / SlotBack. ACQ

Copyright BSI © 2025

* SOC_1

Commands: Sector Based IADS

Edit Sectors

Engagements:

Target Tracks:

F-15E_27

Az (True): 277°El: -1°Rng (nm): 91.5

Trk Confidence: 97% (s/n 40.1 dB)Trk Priority: 30.5
Primary Trk Source: MiG-29_25 / SlotBack ACQ
F-15E_29

Az (True): 275°El: -1°Rng (nm): 102.3

Trk Confidence: 97% (s/n 36.5 dB)Trk Priority: 14.3
Primary Trk Source: MiG-29_25 / SlotBack ACQ

398


mailto:support@bssim.com

|IADS BUILDER

Student Exercise (Link to Online Solution Video Not Yet Available)

ov A wN S

BSI”

) Place an autonomous strategic SAM (e.g. SA-20) and within its engagement range place 3 tactical SAMs (e.g. SA-15, SA-22)
Place 2 AAA systems near to one of the tactical SAMs inside its engagement range

Add a sector operations center

Add 3 x Enemy Fighters (e.g. Mig-29) in Loiters on the edge of the strategic SAM engagement Area

Between the tactical SAMs and the strategic SAM place an IADS EW radar

) Add 6 x Friendly Fighters (e.g. F-16) in 3 groups of 2: 2 at 30kft, 2 at 500ft, 2 at 10kft — on the edge of range of the fighters or SAM facing
the threats from different directions (e.g. NW, W, SW)

(
0
0
0
0
(

() Open the Engagement Hierarchy plugin and add the SOC as the first ‘Peer’

() Select All of the other SAMs (not AAA) and add them as subordinates to the SOC

() Promote the tactical SAM near the AAA to become a control node

() Add the 2 x AAAs as subordinates of the newly promoted SAM

() Edit Sectors for the SOC

() Make a rectangular FEZ sector beyond the Strat SAM range near the enemy fighters 5kft to 50kft
() Make a roughly 60 Arc JEZ from the SOC 0 to 20kft

() Make a large circle MEZ from the SOC that extends out to just beyond the TAC SAMs 2kft to 50kft
() Make a roughly 90 degree Arc EW sector far out beyond the Strat SAM engagement range and

() Edit the sectors of the promoted TAC SAM control node - Make a polygon JEZ around the AAA

() Assign the MEZ to the Strat Sam; the JEZ to all tactical SAMS, the FEZ to fighters, the polygon JEZ to AAA, the EW Arc to the EW radar
() Start the mission and observe the engagements

Copyright BSI © 2025
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VIPER COMMUNICATIONS

Learning objective:

To be able to use Viper for communications

Enabling objectives

Understand the layout of the Viper Ul

Understand how the Press to Transmit buttons function with TX/RX and VOX
Know how to attach and configure headsets with Viper Audio Properties

Know how to attach viper radios to MACE platforms via DIS

Know how to set hot keys to transmit & other hot key functions

Know how to add and remove comms channels

Understand the difference between COMPIlan settings and Viper General Settings

Copyright BSI © 2025
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General

DIS Radio
No Server
Settable radio frequency, power, bandwidth, sensitivity and dynamic range B8 Viper
Create edit and load communications plans

VOX and Push-To-Talk (PTT) on multiple selectable transmit frequencies
Map to hardware

Attach to DIS entity — propagation, terrain and jamming effects

\,

wssamou  gmmmd

~ AL
Frequency [MHz)

Frequency (MHz)

2251 2MH2

"\
/

J5

Frequency [MHz)

Fraquency (MHz)

Copyright © 2025

RF Spectrum Monitor

Receive Transmit

Vioice Monitor

Voice Monitor

Volce Monitor

Volca Monitor
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Ul

Listen to Self
Check Mic
Correct
Operation

Voice Activated

Mic

Toggle ON/OFF

Universal RF Indicator
Shows Transmission on the network

Channel Name / Frequency
Names set in ‘Viper Properties’ OR
Comm Plan

/0 Freq / Channel Select

Scan
Scan to a freq where there is
transmission

Receive

Fraguency [MHz)
Freguency (MHz)

Frequency (MHz)

[a

-

|,_ Fraquency (MHz)

i,
-
Fragu

-
-
Fraguency (MHz)

al.
-
Fraguancy (MHz)

7 F Spectrum Mc ditor

Transmit

Volce Monitor

Voice Monitor

New

Open

Save

System

Audio Settings
DIS Settings
Input Settings
Terrain Settings
Devices

Viper Radio Properties

Recent

Universal
PTT
Transmits
on ALL

Copyright

© 2025

Individual Channel Transmit / Receive
Toggle
RX = Hear INCOMING Transmissions
ITX = Allow OUTGOING Transmission

ns
. = No Receive
. = No TX (Except individual PTT)

Individual Channel PTT
Overrides [TX

Individual Channel RF Indicator
Shows Transmissions on this channel

Individual Channel Volume

RMB on Skin
Open Menu
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VIPER COMMUNICATIONS

DIS Settings
Same as MACE

= Broadcast Address on same Subnet

= Same DIS Port - some use 3001 for DIS Comms (NB: DISCORD)

=  Same Exercise Number
If required ‘Auto Attach’ — Later Slide

= To Callsign: Useful if using same callsigns every mission

= To MACE Ownship: defined by Site / App
Propagation

= Usually paired with Terrain for full simulation of comms

Terrain Settings

For propagation and masking
= Set 2 Terrain Paths (Pri / Sec)
= Use ARMOR Terrain

&3 DIS Settings - m]

Network

Messages

8 Ertity

192.168.1.68 and 172.22.80.1

Broadoast: [] Auto DISPort: [B000 2]  DIS Version
Ertity Update Rate (Hz) Mag. Rates
() Device Bus @ Use Emitter Library ] Receiver () IR Update Clear Cache

8 Radio
8 Radar

DIS Entity

[[J Scan Pattem (] Pulse Table [J Beam () ScanControl () Radar Track Report

(] Attach by Callsign

DIS ID Siee: [1
DIS Enities Found: 1

Ownship

[ Auto Attach to MACE Ownship

MACESte: 1 [&]  MACEAm: 1 12

DIS Exercise: |2 EI

8 Ao 15 (5] B o2 ]

BaAar B@land @ Sui/Other EBue @ Red @ Neutral
Site: 1, App: 105, Entity- 1002 ~

Unattached Entity Position

Latitude  (dms) Longitude  {dms) Altitude (MSL)
0°0'0.00" N 0°0'0.00"E 0.0
Playback

b Terrain Server Properties = [[] Enabled App Offsat m Exercise |254 }ﬂ
Environment

Temain Server State:  Found 12381 temain tiles.

Primary Termrain Secondary Terain
ARMOR v DTED ~ Configure
=4 =
v Descriptors LOS Cache
ARMOR Found 12381 temain tles. InQue: 0
DTED Mo elevation found.
SRTM Mo elevation found. Cached: 0
VRSG Mo paths configured.
v Settings
Calculate Diffraction True
Enabled True
LO5 Precision 100 m
Mie T o = B RN_N L,
ARMOR
Clear Cache

8 Center of Earth (Disable Radio Propagation)

Copyright BSI © 2025
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VIPER COMMUNICATIONS
General - System / Audio Settings

Window Border

€} System Properties - [u]
Settings  Version Diagnostics
8 Window Border ® Enable Signal Generation (@) Mission Menu

8 Show Save on Close.gg (] Ground Clam Entties 8 Device Ediing

() Enable Touch Menu

Units

Run as Adrinistrator to change

Application Data C:\Users'Public'\Documents\D5C

Save on Close

Run as Administrator to change.
MACE Data Ci\Users\Public\Documents\MACE

Enable Speakers

Enable Microphone

Enable Microphone

=  DSC (Viper) has its own SGE

= MACE Data path tells it where to get emitter
definitions

=  Application data — where to save configs

= Enable signal generation — not for Viper (used

for radar DSC devices)
= Device Editing — Developers only
=  Mission Menu - for debugging

Select Output

Select Input

@, Audlo Settings = O X
Audiov
B Enable Speakeri' Speaker Device: Primary Sound Driver v il
B Enable Microphone ~ Microphone Device:  Primary Sound Capture Driver v
Encoding: | 8-Bit Mu-Law ~ | Sample: 22050 Hz Bit Depth: 16 Channels: 1 '\
Capture Buffer Size 512 3| VDX Threshold \
Diagnostics

[] Enable Packet Checking Signal Data PDU Size: 0

2 Channel Input — Must be set
with ‘Encoding’ set to Custom

Copyright BSI © 2025
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af Terrain Server Properties = m] X

VIPER COMMUNICATIONS T e

ARMOR v DTED v | Configure

DIS Entity Attached Viper Radios e

v Descriptors LOS Cache
= Use the DIS menu to attach a Viper radio to a MACE platform Ao Four 2301 bt ||y 0
SRTM No elevation found Cached: 0
= Attach by Site / App if required + Sottmas fopate ciaer.
Calculate Diffraction True
= Attach by Callsign if required Eeind _ Ta_
= Radio now shows callsign on border ARMOR

= [f Terrain Paths setup - Use ‘Calculate Propagation’ effects:

= Radio losses over distance

#% DIS Settings - o X

[ ] Viper ~:Jon»H: Network

Local IP: 192.168.1.62

= |nterference of terrain

3 Broadcast: [JAto 127 % 1 9|1 %255 5| DISPot: 3000 5| DiSVersion 6 ®
= Jamming
Messages
@ Entty Entty UpdateRate (H2) 1§ Msg. Rates
- .
In MACE- @ Rado @ Device Bus  [[) Use Emitter Library () Receiver () IR Update Clear Cache
. . Radar Radar Track Report
= Viper radios appended to platform B S S S N R R S SR PSS TS SRR RS !
. . 10 o
= Each channelis appended as a radio 10 Ato Atachto MACEOwnshp ~ MACESte: 1 8|  MCERop: 1 3
= Using the properties defined in ‘Viper Radio Properties’ (DSOS | ] Aw: 03] G [l F] OSEwoes 1T
IDiSEviesFond? @A Blod @SuiOber BBe BRd @

{Jon-11Site: 1,App: 110, Entiy: 1001 v

IVOwnshxp Site: 1, App: 1, Entity: 1
1JEFF-12 Site: 1, App: 110, Entity: 1010

Auto / Selected Edit 5

hicpon e @ | Enabled | Weapon Jon-11__ Site: 1, App: 110, Entity: 1001
Voice Radio 1 Edit || Shoot :Lnlude {dms) Longtude  {dms) Alttude (MSL)
Voice Radio 1 Edit || Shoot B R
290.0 MH= Playback
Jon-11 - JREAP-A (SATCOM) ) Enabled Aop Offset 10000 & Exercise 254 &
=== =R EEE ELEE s A R S I L e H
RSI | @ Caiuiste Propagation (0] Centerof Eatth Disable Radk Propagatin) i
1
i
L
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VIPER COMMUNICATIONS

Setting Up Channels and Comm Plans

Viper Radio Properties

= Properties
= Set number of channels
= Enable microphone

= Set top level DIS Radio settings (domain, country
etc)

= RADIO — TYPE — MODULATION — CRYPTO

= Setup data for each tab — for each channel on
the radio
= Type a channel name if required
= Set which ear under ‘Stereo Column’

= Crypto — other radios must have marching crypto type
and key to receive (not actually encrypted)

77 Viper Radio Properties
. Viper Radio Properties
Propettes Rado Type
DIS Radio Settings
—p Knd: |()Rade v
Nomenclature Version: 0 1§

Moduation Cypto Join  Comm Plan

Doman.  (2) Ar v Courtry. | (225) United States
Nomenclature: 0 1§

Radio Smudation

[ Half-Duplex 7] Use Modulaton [] Use Cryptography  Rado Sim. | Viper Radio

AmennaHeghtft) 7 & Noselevel(0-1) 02 &

VIPER Settings

Add Channels
To GUI

2 3

v Transceivers 7

Ul Version |1

“

— [/] Enable Microphone [ Fil Window Defauk Sz [ Listen Sef [ CAFOMO  [T] Comm Plan Only

Deagnostics
PlayWAVFe [ looping RadiolDs:1.2.3.4,5.6,7

. Viper Radio Properties 7 x
Properties Radio Type Modulaton Crpto Join  Comm Plan
Ch#  Name Sweeso | F1UONGY Bandwidth :ﬁ‘ uen :'“uun Power (dBm) Sensitivy Dynamio
- o w e = e
» Both “|120 10 0.001 1000000 40 420 80
Propeties Radio Type  Modulation Crypto Join Comm Plan
ID Name Read Only Category Source
» [ O (1) Voiee | (0) Other v
Properties Radio Type Modulation Crypto Join ~ Comm Plan
Pseudo Major Detailed .
Ch# Name Freq. Hop Noise Time Hop Modulation Modulation Radio System  Params
» O @ ] (1) Amplitude | (2) AM v1(1)eeneric V| na
Properties Radio Type  Modulation Crypto Join Comm Plan
Ch# Name Cryptographic System Cryptographic Key
» 1 (0) Other vio
. - — — 407
Copyright BSI © 2025


mailto:support@bssim.com

VIPER COMMUNICATIONS

Radio Properties

= The RADIO — TYPE — MODULATION — CRYPTO Tabs
= Sets up the DIS Transmitter PDU for the Viper Radio

& Voice Radio Properties

'
v 1D
Ownship Name

ment Name

B viper Radio Properties 7 X
Properies Radioc Type Modulation Crypto Join  Comm Plan
™
ché Name Somo  (nden i ‘rm::;mw Power (dBm) pricid gi:mm
- | o i W oo oy w a o
Properties Radio TyPe  Modulation Crypto Join Comm Plan
ID Name Read Only Category Source
» O (1) Voice | (0) Other ~
Properties Radio Type Modulation Crypto Join  Comm Plan
Pseudo Major Detailed
ChEall 2 Freq.Hop  Noise Time Hop  \odulation Modulation
» - | @ (] (1) Amplitude | (2) AM V[meeneric Vi n/a -
Properties Radio Type  Modulation Crypto  Join Comm Plan Jation Detail
System
Ch# Name Cryptographic System Cryptographic Key ko ;_,.“
o oo i
5 APN-209 Rader Atmeter Category
Frequency
Input Source
Max Frequency
Min Frequency
. . v Radio Antenna
If radio attached to MACE entit ey
Beam Azimuth W
Beam Bevation Width
B . Polarization Angle
| Polarization Type
Radio has these properties Pl vt
Relative Elevation
~ Radio Receiver
Bandwidth
—Dvenmic Banoe
Bandwidth
The receiver's bandwidth

BSI”
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Radio System  Params |l _ _ _ _ _ _ L =

False
False

Voice

150.000000 MHz
Other

1000000 000000 Miiz
0.001000 MHz

False

10.000 kHz
S0.048

Enable Receive

v Radio Transmitter

Power

Tras t Voice Message

Enable Transmit True
v Simulation Network

Enabl g Signal Data Faise

e
Text name of the associated ownship.
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VIPER COMMUNICATIONS

Radio Properties - Join Existing Network

» |nstead of setting up each channel (Radio-Type-Modulation-Crypto) manually
= |f another radio has transmitted on the DIS network

= Can JOIN the channels individually
= [Join] Tab

= For each channel
= Open ‘Available Radio Systems’ Drop Down

= Select the correct channel as identified by: frequency/bandwidth/modulation/crypto combo

. Viper Radio Properties

Properties Radio Type Modulation Crypto Join Comm Plan

Ch# Name

4 L1 Local Radio Data

2 Local Radio Data

Copyright BSI © 2025

Available Radio Systems (Frequency, Bandwidth, Modulation, Crypto)
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@ Vioer Radio Properties 7 X |

Propeties Rade Type Moduation Copto Jom  Comm Plan

W m @ Viper Radio Properties S =
Ch#t N St Frequency  Bandwidth fin. Y lax.
lame 0 (M) (KHz) firoency Moy | Poperien Rado Type  Modation Copto Jan  Comm Pian
i ConE . —c N R R BT
2 Both v [150 i 0.001 1000000 = T _jhoan Fen
3 BLUE-03 Both - |123 10 0.001 1000000 g o o Limeee » 2
4 GOLD-%9 Both | 120 10 0.001 1000000 &) 5 T frimer =
: = = = = [m] O |mAmpitude | (2) AM v |(Generie v | na
. Viper Radio Properties [m] O  |mAmiude |2 AM 0o V| wa

Properies Radio Type  Modulastion Crypto  Jain Comm Plan

C h a n n e | Pa ra m ete rS a re S a Ve d With th e Vi p e r CO n fi g Plan: g:my drive’_milsim‘customers“battlespace simulations‘training \bsi-u trair o 'Nv |

O Ao load  [[EIEMESHE 048 GREEN &: T [l e i
u . i i 002 AC2. 045 GREEN & o0 1 o 1 i
C:\Users\Public\Documents\DSC\Viper.xml [ poceemes o O o |
004 JARN HF: 051 PURFLE Z 0 | Comm Plan 1
. == 005 TACP ADMIN: 052 PURFLE 3 o [ oo Chard 0 !
Use Comms Plan to save all channel properties to 1 005 TACP AOMIHF. 053 PURRLES L e e :
= 007 GUARD: 054 PURPLE 5: 1| v Crptography !
. . =ar 008 CAG: 055 PURPLE 6: 1| |} Copto System Other !
location for use by other Vipers AT 0 -
y 010 AR HF: 057 PURPLE & 1 |v Modulation ;
011 SIDCMD PRI 058 PURPLE & 1 Frequency Hop False |
012 SIDCMD SEC: 053 MAROON 1: 1 i
i ; ; Psueds N Fal
= Write comms plan — with each channel’s properties 013 91D Fires: 060 MARONZ 1 |1 pete R b I
1 1
014 8iD A2C2 061 MAROON 3: T o et pippalig ]
. . . 015 1-2 CMDPRE 062 MAROON 4: 1 ‘ i
= Same as setting up channels on Radio-Type-Modulation-Crypto tabs F===-= | |016 T2CMDSEC. 063 MAROONS5 1 || ModdatonDetsl  NoDelaySKkz '
L _Peply | |017 1-2Fires 064 MAROON 6: 1 || Modustion Systen  Generic !
. . 018 1-2A2C2 065 MAROON 7: i |~ Radio

= Save for use with other Vipers 013 22CMD PRI 066 MAROON 8: 1 [ input Source Other i
020 2-2CMD SEC: 067 MAROON §: 1 N c Voi ;
: . 021 2:2 Fires 068 GRAY 1: 1 Fa‘eg”” 294 250000 MHz ]
=  Save and load in other Vipers 022 2.2 A2C2 063 GRAY 2 i| | Freaueney - i
023 ORANGE 1: 070 GRAY 3: 11 m'n F:ﬂuem? ﬁ:—mﬂ :x 1
; - 024 ORANGE 2 071 GRAY 4: 1| |1 Max Frequency .000000 i
= Click [Apply] to transfer the Comm Plan to the Radio 025 ORANGE 3 072 GRAY 5. 1| v Radio Antenna i
; . . , . . . 025 ORANGE 4: 073 GRAY 6: Il Beam Antenna Patten  False !
= Will apply to as many as there are ‘Transceivers’ in Viper Properties tab 177 ORANGFS 174 GRAY T 1 Beam Azimuth Wicth  Omni ]
Beam Elevation Width ~ Omni 1
Relative Azimuth Omni I
Relative Bevation Omni :
RF Spectrum Monitor Polarization Type None 1
Palarization Angle 1] 1
. . Radio Receiver !
. Viper Radio Properties ? x fosts Trnemit g FTEGUE!WCT Rx 294 250000 MHz :
Bandwidth 5.000 kHz 1
Properties | Radio Type  Modulation Crypto  Join Comm Plan Sensitivity -120.0 dBm 1
ic R 80.0 dB 1
DIS Radio Settings E:';ZE';E:;E: Tre 1
Kind:  (7) Radio ~ Domain:  (2) Air v Country:  {225) United States v — Radic Transmitter :
Frequency TX 294 250000 MHz i
Nomenclature Version: g 2 Nomenclature: |0 = Power 10.0 watts \
Voice Monitor Enable Transmit False :
Radio Simulaion L e — T

(] Haff-Duplex @ Use Modulation @ Use Cryptography  Radio Sim. Viper Radio w : Transceivers |12 y Et e P P T

—_ I N ——— 1 Voice Monitor -
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VIPER COMMUNICATIONS

Comms Plan From CSV

Comm Plan .csv allows quick creation of
commplan from Excel or another editor

The tabs:

= A = Frequency- that you will transmit on

B = Designator

C = Name- can be a Name (Yellow20) or TAD 06
D = Function-the radio type to transmit on

E = CryptoSystem- type of Crypto
F = CryptoKey- the TEK or fill number

Copyright BSI © 2025

A c | D E |
8.764 HF HF Other 0
8.764 HFSEC  HF KY75 1

315 VFM VHFFM  Other 0
3L5 VFMSEC VHFFM  KY57 1

139.475 VAM VHFAM  Other 0

139.475 VAM SEC VHFAM  Other 1

237.125 UAM UHFAM  Other 0

237.125 UAMSEC UHFAM  Other 2

294.675 SATCOM SATCOM  Other 0

294.675 SATCOM SESATCOM  Other 1
3125 HQll HQl VISION 1

59 SINCGARS SINCGARS Other 0
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VIPER COMMUNICATIONS

Input Manager

Map hardware to radio functions (e.g. Joystick buttons)

= Transmit on specific channels
= Transmit on ALL Active

= Swap Active and Stby

= Move through channels

= etc

#4 Input Manager Properties

Add Mapping

Mouse

Select Device

Select Action

Viper Radio
Viper Radio
Viper Radio

Device

Copyright BSI © 2025

Viper Radio
Viper Radio
Viper Radio
Viper Radio

Viper Radio -
Viper Radio -
Viper Radio -
Viper Radio -
Viper Radio -

- Tx on all active channels
- Tx on channel 1

- Tw on channel 2

- T on channel 3

- Tw on channel 4

- T on channel 5

- Swap act/stby channels

Increment 1st standby channel frequency

Decrement 1st standby channel frequency

Momentany VOX Off
Mext active channel
Prewious active channel
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INTRODUCTION TO DIS NETWORKING

Learning objective:

Understand the basics of how the elements of DIS based simulation communicate with each other

Enabling objectives

Understand basic networking, addressing, ports and transmission types

Know how to set a static IP Address in Windows

Understand the purpose and implications of the DIS Identifiers

Know that duplication of DIS identifiers can result in total system disruption

Know how to configure essential DIS Settings in multiple MACEs for networked missions
Understand the principle of Master Timekeeper

Understand the additional DIS settings that can be set

Understand the purpose and implications of the DIS enumerations

Know how to control external entities

Know how to perform a ‘MACE to MACE Transfer’

Copyright BSI © 2025
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INTRODUCTION TO DIS NETWORKING

= PCs are networked together to provide the overall capability
= Data must be sent between different applications and computers
= This includes entity state data, radio traffic, DACAS messages, etc.

= |P Addresses

= Each Network Interface Controller (NIC) is assigned a unique IP address (e.g. 192.168.1.101)
= A PC may have one or more NICs, but for this course we will consider a PC to have only one NIC and IP address
= NICs are configured to self-assign static IP addresses, so they always have the same IP address

= Data Transmission
= Unicast directs traffic to a single IP address (e.g. 192.168.1.102)
= Broadcast directs traffic to every IP address within the subnet (e.g. 192.168.1.255)

= | oopback directs traffic back to the same PC, using a special loopback address (127.0.0.1) — used in some visual systems
= Multicast is not used

419
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IP Address

Find /Change IP Address:
= (1

+R] Run “ncpa.cpl”

= (2) Right Click on the network adapter > Properties
= (3) Dbl Click Internet Protocol Version 4 (TCP/IPv4)
" (4) Read or overtype a new IP Address
= (4) Set subnet mask to 255.255.255.0

Check IP Address and Ping:

- Ethernet 5
I:, fneme

= Open the command prompt TR
= Type ‘ipconfig’ to verify the IP address
= (5) Type ‘ping ’ and then the IP address you want to verify
communication with E.g. ping 192.168.1.1
NOTE - TWO NETWORK ADAPTERS
If you have 2 network adapters make the IP address o R %

range significantly different

Type the name of a program, folder, document or Intemet
=l resource, and Windows will open it for you.

Eg 192.168.1.115 vs 10.1.0.115 Open: -

If the network IP addresses fall in the same subnet
issues occur

[ ok ] Concel Browse...

Copyright © 2025

nt = 4, 4, Lo
nd trip times in mill
laximum = 140ms.

Networking  Sharing

Connect using:

ASIX AX88772 USB2.0to Fast Ethemet Adapter

Corfigure...
This connection uses the following tems:

B Client for Microsoft Networks

13 File and Printer Sharing for Microsoft Networks
005 Packet Scheduler

1 Bridge Driver

. Intemet Protocol Version 4 (TCP/IPv4)

[ 4 Microsoft Network Adapter Muttiplexor Protoce
1. Microsoft LLDP Protocol Driver

Instal.. sta Properiies
Desciption

Transmission Control Protocol/Intemet Protocol. The defaut
wide area network protocal that provides communication
across diverse interconnected networks

0K Cancel

Internet Protacol Version 4 (TCP/|Pv4) Properties X
General

You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

(0) Obttain an TP address automatically

O Use the following IP address:

IP address:

Subnet mask:

Default gateway:

©) Use the following DNS server sddresses:
Prefirred DNS server:
Alternative DNS server:
(D validate settings upon exit Advanced...
ok | Cancel
CYAVE
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= Network Ports

= Multiple applications may run on the same PC, but they may need to exchange different data

= |n addition to specifying an IP address, applications must specify a destination port (e.g. port 3000)

= An application listening on the specified port and running on the PC with the specified IP address will receive the data
= Applications can sometimes specify a port to transmit from, but typically only the destination port matters

.

192.168.1.102 : 3000

dlll |

192.168.1.101 : ANY

~—

»
»

Working Unicast

192.168.1.255 : 3000

(il |

192.168.1.101 : ANY

»
»

Working Broadcast

192.168.1.102 : 3000

Copyright

192.168.1.101: ANY

192.168.1.101 : ANY

© 2025

192.168.1.103 : 3000

o

=

»
>

Mismatched Address

192.168.1.255 : 3001

o

o

>

Mismatched Port

192.168.1.102 : 3000
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INTRODUCTION TO DIS NETWORKING

= Most data is exchanged over the network using Distributed Interactive Simulation (DIS)
= DIS is a simulation protocol: essentially a specific packet structure for sending data

= There are many different types of DIS messages, known as Protocol Data Units (PDUSs)
= Entity State PDUs carry data about the physical state (position, orientation, damage state) of DIS entities
= Simulated radio data and DACAS messages are sent via Signal PDU
= Scenario start and stop messages are sent via respective Start and Stop DIS PDUs

= DIS Transmission
= Often broadcast, as data is often needed by many or all other DIS clients
= Sometimes unicast or even loopback, this can save network bandwidth
= Typically uses port 3000

422
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INTRODUCTION TO DIS NETWORKING

» Exercise ID

DIS traffic includes a field for Exercise ID (e.g. 13)

Programs using DIS usually only pay attention to DIS traffic matching the expected Exercise ID
The Exercise ID field allows multiple simulations to run on the same network, but this is not used in iCASS
Exercise ID must match across the system, but does NOT need be updated for different scenarios

-
] R
— Correct Exercise
o
Exercise 13
-
] -
— Mismatched
o Exercise
Exercise 13

Exercise 15

-

Copyright BSI © 2025

= NACE Systern Settings

Options  Audio  Impaort / Logging  Mission Defaults  MACE Configs

DIS Communications

DIS Enabled
IP/ Port Settings

Local IP: [192.168.0.105 [ Any Local IP
Send IP: |132.168.0.255 Port: | 3000}

Use Mtemate Receive Fort | 3000F2| TTL: | 2500
[C Use Alternate Voice Port 3001 E

MACE |dentification on DIS Network

Playback

[Tl Enabled App Offset: Exercise:
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INTRODUCTION TO DIS NETWORKING

= DIS Identifiers (WHICH IS IT?)

Unique DIS identifiers are comprised of three parts: Site / App / Entity

Each DIS entity has a unique DIS identifier (e.g. Site 10, App 15, Entity 1001, displayed as 10.15.1001)

Programs that generate DIS entities must have a unique Site and Application combination

Programs that generate DIS entities generally increment the Entity number for each new entity that they create

For example, the first entity from MACE (10.15) might be 10.15.1001, the second would be 10.15.1002

With multiple DIS entity generators (MACE), if the Site-Application is not unique then then duplicate entity identifiers will
appear, resulting in undefined behaviour.

In VRSG systems, VRSG (the IG) does not generate entities, but each VRSG uses a Site-App-Entity identifier (e.g. 1.2.101) as
a way of distinguishing visual channels

= 77 10.15.1001
7 10 15.1001 [
e 10.15.1001 % -
10.16. 1001% ) — ,
- ° - —
1O 15. 1002 — —_—
= MACE (10.15) o
MACE (10.15) 10.16. 1002 o
Each entity has two MACE (10.15)
MACE (10.16) positions?!
MACE Identification on DIS Network NR-77- 1 x Generic Utility Health: 1003
isie [ 5] e Wﬂ_ Exercise: | 172} H[ﬁg S Tvpe:1,2.0, 21,0, 0,0
Mission must be reopened if Site or App is changed. 1 DIS 1D: Site: 1, App: 1001 Entity: 1241

““““““ 424
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INTRODUCTION TO DIS NETWORKING

MACE DIS Settings

(1) Enable DIS

(2) IP/Port Settings
Local IP

= As set statically in Windows Ethernet Adapter Settings -

Send IP

(3) MACE Identification on DIS Network

As per local IP — last 3 digits *.255’

Port
3000 (standard DIS Port)

Site

Must be different from other MACEs

App

Good practice to set as last 3 of Local IP address

Exercise

BS| = Must be the same as other MACEs

-
#= |IACE System Settings

Options  Audio Import / Logging  Mission Defauts MACE Configs Data Paths Communication DISNet TENA CIGI

or

| P/ Port Sefiings |
elLocaHP 192.168.0.105 Oy Local IP

1
1 (7] DIS Enabled
1

[P/ Port Setiings |

1
|| Send IP; [192.168.0.255 Port: | 3000F]

® Disabled

(2) Autolatch Site J App / Entity
Site: |

() Autolatch Callsign

[ ] [AutoMzM Transfer

| DIS Ownship/ Bxternal Aircraftio Autolatch

V) s 1] ey [ 1]

! [ Use Atternate Voice Port [ 3001F2]

i
1
1
1
[}
[}
1
1
}| ZlUse Atermote Receive Part m :
1
1
1
1
1
1
1

! { Emissicn Options |
\ s —
|| MACE identification on DIS Netwerk | | 7] Scan Definition || Sean Control 1R Update
1 Sie App Exercise 1] Beam Definition Use Emitter Library
1 )
|| Mission must be reopened if Site or App is changed. [0 Pulse Definiion (L] RCS Server
{ Playback} [DIS Options |

‘DEnah\ad App Offset [ 100002 Exercise |

[ DIS Filter |

Use Defaults for Unknown Incoming Entities

Auto Enable DIS for All Internal Entities

[T Enable Geographic Filter  Distance (NM)
@FromOwnship  (FromMGRS: [ |
rom Owinship Camera

[ Restrict M2M commands, only from Site: App:

DIS Version:  |7-12781-2012 ||
DR Algorithm: | Default (Varies by Entity Type) [~ ]

Entity List managed under Options->Mission Builder

[ Broadeast Flatform Status PDU

|| Ground Clamp External Entities

[ Send Sounds via Environmental PDU
CAF-DMO Compatibility

2] A-10 Sim VMF Format

Max # of External DIS Entifies:

| Send |
{ }
Platiorms  [7] Weapons Expendables [ IsPartOf — [ DISThresholds and Heartbeats |
[4] Radio (4] IFF [ Link-16 [ sapL
*i i o/ "4
Start'Stop Designator MACE VRSG DR ORIENT THR
Emissiors [ Receiver VMF [7] Aggregates DRA_POS_THRSH
[#] Yfer Owner ] Acknowledge [ DI Guy Environment EE’;E?&HRSS: :
[Clcolision (7] JREAP-A EE_ERP_THASH | 0.0012589
[r— EE_FREQ_THRSH |1
It Renewe‘ - ronc Tone e
Platforms ] Weapons Expendables [ IsPartOf COLLISION_THRSH
Gels or sets Collision FDU threshold,
[7] Radio HIFF [FLink-16  [ZsaDL e e
StartiStop Designator MACE VRSG
Emissiors Recsiver  [Z]VMF ] Agoregates External Entity Timeout ()] 12{3]
[7] xfer Owner [ Collisicn JREAP-A [ New/Load/Exit

x

Window Configs  Visual Joystick Extemal Sm  Plugins

Copyright BSI © 2025
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INTRODOUCTION TO DIS NETWORKING
Less Frequently used DIS Settings

(1) DIS Filter
If on a large exercise with 10000s entities

Can filter around a point of ownship

(2) Send / Receive

Can set specific PDUs

(3) Supplemental Emission Options

Additional PDUs specific for sending EW signals
between DIS applications (e.g. DSC)

Options  Audio  Import / Logging

x

Mission Defaults MACE Configs Data Paths Communication DISNet TENA CIGI  Window Configs Visual Joystik Extemal Sm  Plugins

| DIS Ownship/ Bxternal Aircraftio Autolatch

[DIS €
DIS Enabled

Send IP. |192.168.0.255

[P/ Port Setiings |

Local IP: [192.168.0.105 [ Any Local IP

Pt [ 30007

Use Alternate Receive Port

[CUse Atternate Voice Fort

(®) Disabled
() Autolateh Site / App / Entity

st [ oo [ 1] ey [ 1]
() Autolatch Callsign

[ ] [AutoMzM Transfer
PR ek oonlon 1
f Emission Options |

——————| MACE Identification

Site Aep Exercise

Mission must be reopened if Site or App is changed.

on DIS Network |_Q

‘ [ClEnabled App Offset:

[ Playback |

B

1
1| | [ Scan Definiticn [7 Scan Contrel [C11R Update
1/ [ Beam Definition Use Emitter Library

1| | [l Pulse Definition L] RCS Server

( DIS Options |

DIS Version:  |7-12781-2012 ||

— Use Defaults for Unknown Incoming Entities

Auto Enzble DIS for All Internal
[T Enable Geographic Filter

() From Ownship Camers

| Entities

Distance (NM)

0 e o || DR Algorithm: [Default (Varies by Entity Type) ||

® FromOwnshis () From MGRS: |:| [7 Send Sounds via Environmental PDU

Entity List managed under Options->Mission Builder
[ Broadeast Flatform Status PDU
|| Ground Clamp External Entities

CAF-DMO Compstibility
2] A-10 Sim VMF Format

Max # of External DIS Entifies:

e Platforms

Radio
[/] StartiStop Designator
Emissiors || Receiver

[ coliision [ JREAP-A

] Xfer Owner  [#] Acknowdedge [ DI Guy

[Z)vmF

[ DISThresholds and Heartbeats |

DRA_ORIENT_THR|
DRA_POS_THRSH
EE Az THRSH |1
EEELTHRSH |1

EE_ERP_THRSH | 0.0012589

EE_FREQ_THRSH |1

Platforms (4] Weapons
Radio IFF

[7] StartiStop Designator
Emissiors Receiver

[7] Xfer Owner [ Collision

Receive|

Expendables [] IsPartOf

JREAP-A [ New/Load/Exit

Link-16 SADL e ]
MACE VRSG
VMF 2 Aggrogates External Entity Timeout [s)

COLLISION_THRSH
Gets orsets Collision PDU (min) speed threshold, in
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INTRODUCTION TO DIS NETWORKING
MACE Options -

. ’__Qii’_t_“_’_"ﬁ_., Audio  Import / Logging  Mission Defaults MACE Corfigs Data Paths Communication DISMet TENA CIGI  Window Configs Visual Joystick Extemal Sim  Plugins
= Master Timekeeper e

# DDMMDecMM  DDMMSS  DDDecDD € UTM ¢ MGRS

= Only one MACE can be the timekeeper ———— (e

@ \ACE System Settings

[ Mlways OnTop [T Use Large Icons for RWR [ Show Latched Signal Info on ALR-20
Damage Multiplier  (=)—TH——(+) 100%
— —| Platform Status Window Content | . . .
u Else t||’|’|e W||| a|‘ternate Conlpet”']g oo s Yncow ot ("I Dissble OSM Pathfinding [ Enable Airspace Deconfliction Checks
DIS Information [7] Fuel Information Enable Weather Sensor Attenuation
Location, Default Format  [4] Speed/AltHeading Enable Diffraction [C] Enable LOS per Device
[Z] Location, D.DD [T vSpeed/Fitch/Roll Default Virtual Devices Onat Startup

[Z] Location, D M.OM [“I'weapon & Equipment Info [ Load Default Weapons on External Platforms

o [C] Location. DM S [C] Aero Mode! Info Show Particle Effect for Killed Entities
=  Master Environment T —

———— | OwnTeam Detecton| —
[] Target Info [ZI Hard Points ‘ [C1 Radar [Tl Radar Receiver [ Jammers O eonr

2] wiaypointiMovement Info e
= Auto Update Cantmess e Erecnenes

. = . LOS Precizion (m)
Physics Based () Always () Never lﬂ
Default Code Script Editor
= Refresh Weath
erres eatner
| Mission Builder | | iindow |
I - I 1 I 1 J
| Wesather / Environment | 7] Buto select Add Plaform’ button when dragging platforms onto the Mission map 4] Show Classification on Title Bar
2 -~ [CTRUDragOptions| || [ SetColor Schemeto Classification Level
Environment Master ] lgnore Sea State Effects — =
Holding "CTRL" key when dragging platforms onto the map does the following Show Status Bar
! - 4] Show Platiorm Selector \Windaw
site:|  0F] app:|  OF] Entity:| 0 1P [0.0.0.0 rd [ Stps Pratform Weypeins
[ Sets reaction postureto "o Nothing™ [ Mission Time |
[ Sets Weapons Pesture to "Hold" | Wsster Timekeeper (Brosdeast Mission Clock) _ _ _
HEfrESh lll".fﬂather [C] Use DMO Mission Time Server
in".,.l'isual ———— Units }— —{ Performance }— [ Set Time to Computer's Clock at Mission Start
@ English " Metric | Frame Rate: Adjust Push Times Relativeto Computer Clock
[ Austo Start when Computer's Time Matches Mission's

BSI”
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INTRODUCTION TO DIS NETWORKING

= DIS Enumerations (WHAT IS IT?)

= The 3D model associated with a particular entity is defined by a 7-part DIS enumeration

= The 7 parts are: Kind, Domain, Country, Category, Subcategory, Specific and Extra

= DIS-based programs like MACE and VRSG use XML or model-map files to map enumerations to 3D models

= |tis important for programs to make sure that their model-map files match, or the resulting 3D models will not match
= VRSG displays a beach ball if it does not recognize the DIS enumeration

12 225 2 4 3 0 Vehicle A10C.US.grey.hpy

12 225 2 4 3 0 animalcamel-001.hpy If MACE tries to use a DIS enumeration that VRSG does not
recognize, VRSG displays a beach ball!

DIS Enumeration Corresponding 3D Model DIS Enumeration Different 3D Model!

NR-77: 1 x Generic Utility ~Health: 100%
Helo ___ __ _____.

OIS Type 172, 0.2170,0.0
BSI OTS15: i e TOU, Erty: 1241

428
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INTRODUCTION TO DIS NETWORKING

External Entities and Transfers

. External Entities are Marked with an ‘X’ in the platform icon .
] You can control external entities to a degree
= Headings, Speeds, Targets, Intent .... @D
= You can request an entity’s waypoints from the other MACE and Move them Request Waypoiris

. For full control (joystick) the entity must be transferred between MACEs @ -

MACE-to-MACE Transfer (take control of ancther MACE's platform)

430
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INTRODUCTION TO DIS NETWORKING

Student Exercise - Link to Online Solution Video Not Yet Available

Check the IP Address on your PC using the windows method

Use the command prompt to check the IP address and verify that you can ping other IP addresses on the network
Set up a MACE DIS network using on Exercise 1 — each MACE with a different site number

Check you can load a mission with aircraft on one mace and view the entities on the other MACEs as external entities
Add entities on each MACE

On the other MACEs check the external entity properties to see from which Site and App they originate from
Experiment with Geographic DIS filter from a geographic point and from ownship — then reset

Request an external entity’s waypoints and change it’s path — move it from intent and back into intent

Conduct a MACE to MACE transfer of an Air entity to another MACE and back

©®NOOHWN S
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MACE - LINK16 NETWORKING

Learning objective:

To know how to create configure and execute a Link-16 mission in MACE

Enabling objectives

Know how to setup overall L-16 system settings for track numbers and automatic WICLOS
Understand how MACE adds datalink radios based on properties selection or TDL form selections
Know how to configure specific entity TDL settings via the TDL form

Know how to manually create J3 tracks

Know how to analyse the L-16 network signal strength and enable propagation

Know how to task L-16 platforms with missions using J-12 messages

Know how to task networked enabled weapons via J-11 messages

Understand how MACE simulates adversary TDL

Understand how MACE can connect via JREAP-C to real L-16 network

Not covering K series messages

Copyright BSI © 2025
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MACE - LINK 16 NETWORKING
Supported Messages

J2 PPLI: J2.0,J2.2,J02.3,J2.4,)25,J2.6

J3 Surveillance Track: J3.0, J3.1, J3.2, J3.3, J3.4, J3.5, J3.6, J3.7

J7.0 Drop Track

J11 Network Enabled Weapons: J11.0, J11.1
J12.0 Mission

J12.4 Controlling Unit

J12.6 Target Sorting

J13.2 System Status

J28.2 Text Message

J31.7 Padding

KO1.1 Chat

K02.27 Close Air Support Request
K02.28 Battle Damage Assessment
K02.31 Mission Request Rejection
K02.32 Close Air Support Request Acceptance
K02.33 Mission Assignment

__________________________________________________

J2 —Herelam

J3 — Here is someone | found!

J12 — Do this thing

J11 — Network Enabled Weapon Command

. K02.34 Aircraft On Station

. K02.35 Depart Initial Point

= K02.57 Aircraft Attack Position and Target Designation
= K02.58 CAS Aircraft Final Attack Control

. K02.59 Aircraft Attack Position and Target Designation

Request

= K0O4.1 Observation Report
. KO4.17 Tactical Image Transfer Message
. KO5.1 Position Report

Copyright BSI © 2025
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MISSION SETTINGS > Datalinks: Link-16 _

MACE - LINK16 NETWORKING T

Options Audio Import / Logging Mission Defauts MACE Configs Data Paths Communication DISNet Datalinks 1

S t B - :: J3 Track Auto Grouping :
e u = aSICS 11 Air Tracks (m). 600000~ |!
p iinoundTrackﬂmjl 1.000.00 -2 ig
——— 1
= |f networking only between MACEs : T |
Ketoader Version: | MIL-STD-2045-47001C - : Drop Track Time (s) 12024 :
= (1) Select J-Series Version KeSeries Version: [MLSTO-807A [~ H Recovme Track Twatar: [ 0]
Entities | Networks | Seftings e —————— 1
= (2) Select Auto-grouping distance (m) (5) n Dol Comne S
Next TDLJ2 Source Track # | 1174612 6f2 Guard Channel 7k
[ ] (3) Choose defaults J»:«u:omailca::y'j‘.:j:tzz:ncommzjlf::essazes 6F= Channel Hopping 7
Automatically Vv ncomin 2.4 Messages Fle
* Propagation Modelling — more accurate but with many links Automaticaly Reply To ncoming K02.59 Messages Headiaa 195
Data Link System Settings on |D to Uniquely ine Ty 7 - Multi Source
can affect performance works in MACE Hosdtee Ty
=  Auto Wilco — for commands sent by other platforms D s e 3 —ET——
M N H N N nable ietworl nal Fr jation g M
(constructive control) — (5) Needs to be set in Mission Settings! 3 R

TOL J2 Start Source Track # | 02000+

=  Mission
= Controlling Unit Change
= Aircraft Attack Position

= Dead reckoning — if link lost or track lost

: TDL J2 Start Source Track # | 100002 {
|| Default TDL J3Start Track # [AB00O | #ofTrack Slots | 511(]| End ABTT}

= (4) Track numbering — J2 start number

NOTE - HOW MACE BROADCASTS AND RECEIVES J & K SERIES MESSAGES
= MACE supports several versions of J and K series messages; select the version in System Settings>Datalinks
= J-Series messages can be transmitted from a simulated Link-16, SADL, or JREAP-A network

BS' = MACE entities will automatically send accompanying DIS Transmitter PDUs for the appropriate Tactical Data Link network when

the messages are enabled 438
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MACE - LINK16 NETWORKING

MACE Platform Equipment

To be part of L-16 must have L-16 Tactical Datalink Radio in equipment
Automatically added if L-16 tracks selected in Platform Properties

PLATFORM WEAPONS AND EQUIPMENT

Weapons & Equipment {Altius_60_7)

Equipment List Filter
7| SelectDeselect Al
7 RADARs
) Jammers
7] Missites / Rockets
7] Bombs / Flares | Grenades
/| Guns / ABA
7] Artllery | Mortars [ Tank
| Radio I TOL / IFF
[7] Laser / Handheld Devices
/| Spawn Entities
<! Expendables
/| Directed Energy
7] Other
TextFilter:

Platiorm Hard Points

Name

100mm ARA
100mm AAA Naval
100men French Naval Gun
100men Tank

105mm DPICM

105men HE

105mm HE Radar
105mm HE/PD Sidefre
10Smen HE/PROX Side fire
105men um
105mm IR Bum

105mm Tank

automatically adds

L-16 radio

Copyright BSI © 2025

Ticking J2

Speed
Indicated Airspeed- 32 kis
At 50 ft MSL / 50 # AGL
Heading: 0233 (true) / 020.5 (mag)

xt Waypoint: X
Time to Waypoint: 00:17.50
Waypoint Amval Time: 13:17.50

PLATFORM PROPERTIES -> Data Link

325 MH 25573 81082
Rkts

GPS Connection

TENA Enabled
4 Data Link
Flight Leader
Link-16 J126 (Target Sorting)

Genenc Engagement
71DIS Enabled
® Nore
Serial GPS
TCPIP GPS
7| TENA Enabled

v"thMLndu

Link-16 4126 (Target Sorting)
Link-16.413(System Status)

Link-16.J3 (Tracks)

SADL J12.6 (Target Sorting)
SADL J13 (System Status)
SADL J2 (PPLI)

SADL J3(Tracks)

I Link-16 32 (PPL) I

12 Link-16.J3 (Tracks)
SADL J12 6 (Target Sorting)
SADL J13 (System Status)
SADL J2 (PPLI)
SADLJ3(Tracks)
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PLATFORM DATA LINK SETTINGS- Settings

MACE - LINK16 NETWORKING P —— .

Selected Entity

Callsign: |E-3AWACS_1 Type: Platform Team Friendly N
Source:  Internal Ste: 1 Application: 101 Entity: 1001 :
L] L] L] -
Setup - Entity Specific Settings —=
Source TN # 011002 Used by J-2 PPLL. J-13 Status
Track Block Start 2 |ABOOO End# |AB777 Used by: J-3 Surveillance
Each entity (with L-16 Radio equipped): oo sy W e
Link-16 SADL
.o 7l J-2PPU NPG # 612 J-2PPU
= Has a specific TDL Form — [CTRL+D] =i e
J-12.0Mission NPG # 9. J-12.0Mission
] Sett'ngs 7] 4126 Target Sorting J-12.6 Target Sorting
» J-13 Status NFG # 6-2 J-13 Status
. S NPG 298 3 ync 0%
= Change Track Number for J2 — also on properties form (octets 00000 to 77777) o S s g
* Change Track Blocks for J3s (2 alphanumeric characters plus 3 numeric octets) = S e K
= Enable J2, J3, J12.6, J-13 — as per platform properties form 5 Gt oo e - |
JREAP-A oDy
» Set NPGs — leave as default unless competent! . e Sem 0 20! R s B B
. . J-126 Target Sorting Charrel Hopping Positon# | 15
= Can be set by ATO/Op Task Link (Import ATO first!) +05a
2, Tactical Data Link Settings - F-35C_2 : 2 - o X
Selected Entity
b [T ] Tex M T e % PLATFORM PROPERTIES - Data Link
Source: Internal Site: 1 Agplication: 101 Entity: 1031 4 Dmlj’*
s Flight Leader Flight Leader || Flight Leader
SoceThE Lo s Ul ) Bk Link-16 J12.6 (Target Sorting) | [ Link-16 J12.6 (Target Sorting)
Track Block Start # 130000 End #| 40000 Usedby: J-3 Surveillance =
- i S Link-16 J13 (System Status) Link-16 J13 (System Status)
Gk 6 siot Link-16 J2 (PPLI) 7] Link-16 J2 (PPL)
S —— . Link-163 (Tracks) 7] Link-16.J3 (Tracks)
1204 ARG E o J-120Mission SADL J12.6 (Target Sorting) SADL J12.6 (Target Sorting)
= e —— bl SADL J13 (System Status) 1| SADL J13 (System Status)
v Type TN | Entiy | Location Identity Send | | SADL J2 (PPLI) SADL J2 (PPLI)
Bl 3.2 Ar [ 30000 TMiG-15_4 32T NL 0443156055 | Hostile ~ W~ x SADL J3(Tracks) | SADLJ3(Tracks)
TDL Source Track #(J2) 1.221

Copyright BSI © 2025
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MACE - LINK 16 NETWORKING .. e

. Selected Entity
Setup — TraCk Creatlnn Callsign: |F-35C_5 Type: Platform Team: Friendly
Source: Internal Site: 1 Application: 101 Entity: 1021
Each entity (equipped with L16 radio): Sefings 1)
., Create Track ~| |Auto Create and Send New Tracks -
" Hasa specific TDL Form — [CTRL+D] = OnyGenerte ] e Do e

Auto Create Types: [ Auto Create and Send New Hostile Tracks

= (1) Can create and/or send J3 tracks automatically 120Mission Display Filr, | Don'tAutoCreate Tracks for New Detections

J12.4 Control

Auto Create and Send New Tracks As Pending

= Or Manual! Especially useful if connected to REAL L-16 network!

= (2) Limit track creation to a region - .shp file

2, Tactical Data Link Settings - E-3AWACS_1: 1

Selected Entity
Callsign: |E-3AWACS_1 Type: Platform Team: Friendly ~
Source:  Internal Site: 1 Application: 101 Entity: 1001 :

Create Track ~ |Auto Create and Send New Tracks - Broadcasting over Link-16. i
Region. |G:\My Drive\_MILSIM\Customers \Battiespace | - | 1 Suppress Track Dead Reckoning

Auto Create Types: [7 430 7 131 W 132 2 133 I U3¢ 7 135 ¥ 36 [ 437 Track Quality: [Auto Assign
Display Filter M0 P31 Fu32 P33 W34 B u3s W a3s W 437

Type TN | Entty Location identty Send
J32A0 _v| ABOOO | MiG-29_5 32T ML 4979666459 Hostile ~ x
3240 | ABOO1 |MiG-29_4 32TML2112388713  Hostie ~ & x

Copyright BS| © 2025 441


mailto:support@bssim.com

MACE - LINK16 NETWORKING

Manual Track Creation
Each entity TDL Form:

AOD Tactical Data Link Settings - E-3AWACS_1: 2 = (@ X
=  Allows user to create manual tracks Selected Entty
Callsign: |E-3AWACS_1 } Type: Platform Team: Friendly O
= (1) From map Source: Internal Site: 1 Application: 101 Entity: 1001 ’
" (2) Change Type ‘Seﬂ& 0 ‘ va} Auto Create and Send New Tracks - Broadcasting over Link-16. | Refresh Tracks
33 Tracks = - —
" (3) Change ldentlty (eg pending to hOSt”e) ‘“T From Map fithin Region: | G:\My Drive’\_MILSIM\Customers\Battlespace | ~ | [Z] Suppress Track Dead Reckoning
111 NEW
= i : [1120Mission_ 2D Mssion Auto Create Types: ¥ J30 W J31 W J32 ¥ J33 ¥ J34 ¥ J35 W J36 ¥ J37 Track Quality: |AutoAssion |~
(4) Change other properties based on type — e.g. track quality . Display Fiter: ¥ 430 ¥ 431 ¥ 432 ¥ 433 ¥ J34 [ 435 ¥ 036 ¥ 437
12.4 Control
= J3.0 Reference Points — Properties include: | [izstagesotngn 1 Twe _________ | ey Location ety Ll |
=0, = e' J35landPoint | AB0O3 32TMK82099maIHgst_.|e_______|_.r‘ 1l
= |dentity 9
* Shape A
L] Type ) + +
8 AC001 Properties 8! AC000 Properties = [m] X |
* Environment == :
" Axds g2 |
= Area

Related Track Number

Course
Descriptor
Reference Type
Reference Shape
Environment Type
Axis Orientation
Area Major Axis
Area Minor Axis

Copyright BSI © 20

Type
Track Number
|dentity

[J3.5 Land Point

<= 0.0281 Square Data Miles
1

| Gircular / Hliptical
| Unknown

145

10

5

oo
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MACE - LINK16 NETWORKING

Track Sharing

Tracks are shared with other entities on L-16 Network (in same NPG)
= ALL tracks are visible in MISSION SETTINGS - Data links: Entities

=  Tracks generated by specific entities visible by ‘Selected Entity’ or
use CTRL+D on selected entity on Map (or context menu)

85! MACE Mission Settings = o X
Environment lD&Lii IBehavuors ]Aggregetu I‘/lsuaO i -
‘Erﬁu [ Networks | Settings | -
Filter Skl iy
© AllEntities Callsign: Type: Team:
Selected Entity Source: Site Application: Entity:
Source: | Al |
. [A gETSNS J3 not enabled: not broadcasting ‘ Refresh Tracks
D“"""f | (33 Tracs :
Team: [ S| [o11New - i =
|m Auto Create Types: 7 430 T 431 7432 7433 [T 34 [T 035 [T 436 [T 37 Track Quality [
Selected Entity: —_— Display Filter: W J30 Vi3l W32 Fu33 W i34 Vi35 B u3e W 37
[ 4124 Control
Type | TN | Source Location | Identty lSmd\ﬁL;
(1282 Chat J32 A _x||AB002 D! 2 32T MK 51628 806... | Hostie =~ P [k
(K011 Crat J32Ar ~| AB003 £ 32T MK 51411 803... | Hostie =l F L=
R 32 | AB004 D 32T MN 78379 084... | Suspect =l P b=
J32A x| /AB00S £ 32T NK 23533 808... | Hostie = F L=
J32A _>]/00000 |F3sc_1 32T MN 75887 087... | Suspect A=
324 _»||AB000 |DDG-112_2 32T NL 48258 02686 | Hostile =l & L]
324 _>||AB00OT |DDG112_2 32T NK 23666 767... | Hostile =l F L]
BSI”
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» F-35C_12

Location: 32T MM 58877 16324
Speed: 500 kts

Indicated Airspeed: 500 kis

Alt: 30000 ft MSL / 30000 ft AGL
Heading: 172.9 (true) / 169.7 (mag)

Next Waypoint: X (not in intent)
Loiter Time Indefinite

Target BMP-3_2 (BMP-3)
Bearing (deg): 175.4 (true) / 172.1 (mag)
Range: 51.9 (nm) / 96027.1 (m)

Commands: MACE Generic Platform Engagement
State: Executing
Target Tracks:
USAdnr_13
Az (True): 2° El: 0° Rng (nm): 50.9
Trk Confidence: 89% (s/in 0.0 dB)  Trk Priority: 0.0
Primary Trk Source: DDG-112_2 / SPS-67

MiG-29 5

Az (True): 156° El:-1° Rng (nm): 72.6
Trk Confidence: 87% (s/n 6.5 dB)  Trk Priority: 0.0
Primary Trk Source: DDG-112_2/ SPY-1D

MiG-29_8

Az (True): 192° B:-1" Rng (nm): 83.8
Trk Confidence: 93% (s/n 0.0 dB)  Trk Priority: 0.0
Primary Trk Source: F-35C_11/ APG-81

MiG-29_7

Az (True): 192° El:-1° Rng (nm): 84.1
Trk Confidence: 93% (s/n 0.0 dB)  Trk Priority: 0.0
Primary Trk Source: F-35C_11/ APG-81

MiG-29_6

Az (True): 150° El:-1° Rng (nm): 92.9
Trk Confidence: 97% (s/n 3.5 dB)  Trk Priority: 0.0
Primary Trk Source: DDG-112_2/ SPY-1D
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MACE - LINK16 NETWORKING

Network Link Analysis - Signal Strength and Propagation
MISSION SETTINGS - Data links: Networks

Mission TDL Form also allows:

All Data-Link network nodes visible

Select from ‘Available Networks’ — Link-16

Select ‘Entity on Network’

Check in ‘Network Connections’ signal strength with other entities from selected ‘Entity on network’
Enable Network Propagation BEMAE T

Environment | Data Link | Behaviors | Aggregates | Visual |

?"m'” IP?MTI Settings |

¥ Enable Network Propagation Modeli Sxfioson e Notwort
. . . . an ng |
Equipping of any entity with L16 Ju— T - S
. . P . 1 Link-16 / NET:0.0 {1131, 240000, FH, CPSM, 0, JTIDSMIDS, Other, 0} « 1] E-3AWACS_9 (1 101 1009) Link-16 Radio
Same functions of individual TDL form for any entity o"‘r;a:g;i;n“““““r,;‘m‘z -------- T e —
. . . £ F-35C_11(1 101 1011) Link-16 Radio
See ALL tracks and their origin D D Fas 1201101 1012 e |
Modulation: RGM-109E (TLAM) (1 101 1155) Link-16 Radio (OF)
RGM-109E (TLAM) (1 101 1156) Link-16 Radio (Off)
RGM-109E (TLAM) (1 101 1157) Link-16 Radio (Off)
RGM-109€E (TLAM) (1 101 1158) Link-16 Radio (Off)
RGM-109E (TLAM) (1 101 1159) Link-16 Radio (Off)
RGM-10SE (TLAM) (1101 1160) Link-16 Radio (Off)
RGM-109E (TLAM) (1 101 1161) Link-16 Radio (Off)
RGM-109E (TLAM) (1 101 1162) Link-16 Radio (Off)
Network Connections for DDG-112_2 (1 101 1014)
Edtane FEdgmint s s e e TCarvecion s~~~ | Aerais T | s~ [ S S ;
|E~3AWPCS_9 (1101 1009) Link-16 Radio RF N/A Peer 100.0%
|EBJSTARS_10 (1 101 1010) Link-16 Radio RF N/A Peer 100.0%
:F-35C_11 (11011011) Link-16 Radio RF NA Peer 100.0%
iF-35C_12 (1101 1012 Link-16 Radio RF N/A Peer 100.0%
I;INGM-IOSE(TU\M) (1101 1155) Link-16 Radio RF N/A Peer Radio Off
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MACE Overlays

Aanager — (=] X

indow View

Link Lines
when mission stopped
OR CTRL+ALT

. .. . . [ Q
Links visible when mission stopped S srerapsrron

(or press CTRL+ALT)

J2 PPLI and J3 TraCk SymbOIS V|a M/ Blue J2 Tracks
team and domain

J2 and J3 Labels
Target Pairing Lines

Unknown J2 Tracks

Track Originator

A Blue Team J3s
Red Team J3s
Neutral Team J3s
Unknown J3 Tracks

¥

J2STNs
J2 Heading Tick

¥

J3 Track #s

J3 Heading Tick

J3 Type

J3 Trespass Ring

Mode 1 Squawk

Mode 3 Squawk

Track Identities

J3 Pending Identity Tracks
J3 Unknown Identity Tracks
J3 Assumed Friend Identity Tracks
J3 Friendly Identity Tracks

J3 Heading
Tick
J3 Neutral Identity Tracks

2.5 ]
J3 Suspect Identity Tracks |
J3 Hostile Identity Tracks b L) o J3 Symbol
. Aj\:;’". 00 }

RKKKKKE SHKRKRKE &SRR SRRIRR S KIRIE

=

Networks
Selected Platform Only

Link 16 Z\ T R

SADL B TN: [EFO0 T "

SAM TDL Bl J3 Type
IADS TDL

445

RORKKIO

Copyright © 2025


mailto:support@bssim.com

MACE - LINK16 NETWORKING

L16 Missions (J12] - Platform Engage Via Link

= Send J12 Mission Messages to other platforms
=  Auto Wilco or User Wilco (settings)
Types of J-12 and Wilco Results:

Mission Type Addressee Actions on WILCO

7 - Break Engagement Weapons Hold; Enter Intent (if in move to target mode)
42 - Cease Attack

20 - Close Air Support  Target Set to Senders Target Location; Weapons Tight; Move To Target
41 - Attack
5 - Engage

25 - Weapons Free Weapons Free
26 - Weapons Tight Weapons Tight

63 - Cease Mission Enter Intent (if in delta mode)

»%‘ 446
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MACE - LINK16 NETWORKING

L16 Missions (J12] - Platform Engage Via Link

= Send J12 Mission Messages to other platforms
Choose mission type, target and recipient - [SEND]

Auto WILCO Enabled = mission starts automatically (e.g. move to target, weapons tight)
Auto WILCO Disabled = requires user WILCO on TDL Form (CTRL+D)
Details — shows what recipient is to do as MACE Actions

DEWNYS 000 e e e e e e B e e e e b s oo o
y ‘BTr:dG i i e Ts‘ S CT :
J11 NEW Tt (M0 2 - @ !
J12.0 Mission : ) :
J12.4 Control [! Recipient: [F-35C_6 <] TN 01105/ | Send | | Details |}

J12.6 Target Sorting Incoming J12.0 Missions

J28.2 Chat Delete All

KD1.1 Chat

anl | i O Sender Recipient | Message | Details | WILCO | CANTCO | HAVECO | Status ‘ |

K02.27 CAS Request E-3AWACS_1 (_| F-35C_6 (1105) Engage {wico {x
X

Orders the destruction of an air target.

Sets target to: MiG-29_2
Sets weapons posture to: Tight

Sets maneuvering state to: Move To Target (except for surface ships
ainst aircraft)

ag
Objective Track Number: AB0O02

447
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MACE - LINK16 NETWORKING

L16 Missions [J12] - Platform Ground Attack

=  Use J12.41 (Attack) or
J12.20 (Close Air Support

JUATION LICENSE - NOT FOR PRODUCTION U

MARY * - L-16 Sardinia with shape.mis

o Selected Entty .0 ’
- Pre-fills and clears CAS-9 —— oultien 9
1 1001
Soeoe Ml 5'" L Tyoe T ) 7] Same Final Attack Heading All Aircrah  [] Insert Into Existing Route [ Enter Formation at Egress
. 1IPIEP | A | 10000r84 # &) Asset 1: |F-35C - F-35C_1 < X6 |GAU-4 20mm ~ | | Default -
n Message (41 Attac -
LI e tessage " a MsL FAH: [36072] + 18012] Any Directon e
Target:. (3TN OTR 3069 ® Ofiset [None [ PRF: [ 11112 [7] Arcrah Self-Designates Multiple Tar
7] Runin Hdg (deg) | 36072 Ervoute from IP, Clesred Hot 32T NL 04741 35350 @
Time To mpact 0055, Time To Release 0057 =
35C_1 - " Abort
Lo 0/a] aMSL Calc e
Incoming J12 0 Missions I Asset2: [F-35C - F-35 -] (X [GAU-420mm -| [Defauit -
Delete Al = FAH: (36078 + (180721 Any Direction Dive(20) | [
PRF: [ 111152] [7] Arcre# Sef-Designates Mulbple Targets
Sender Recoent Message Detafs | WILCO | CANTCO | HAVECO | Status ] Code [1TI by
dr . - Code: [T1111S] |48 Envoute from P, Cleared Hot 327 NL 04741 35350 - @
E-3AWACS_1 (- F-35C_1(1104) Astack WILCO [ % 8. Locationol Friendies: o Time To Impact 07.57. Time To Release: 07.55 -~
Flare Abor
S =1 O8)| | (5] psser3 710¢ .
» 9. Egress: (270 -] At | 100000 * FAH: (360721 + (18072 Any Directon )
Distarce: | 551 am PRF Aircraf Self-Desigrates Multple Targets
Agproach /Delivery ®
Attack x Final Leg Dist (LeveliLoR): [50% Max Range |~
Guns StrafeDist (=4 T————) O (m s =1 D¢l '
Clears aircraft o attack target, et ; - FAH: (360721 « Ay Direction “
# cf Bombs / Rockets =] ot [005 [-] ) e, : X
Sets target to: 321 NL 04741 35350 PRF: Aircraht Self-Desigrates Mulbple Targets
Requested Egress Heading: 270 de ek Tee T @
Will execute via S-iine due to run-in heading, egress, or TOT. oA
Asset Spacing: 0030 |5
o o o ] Time Push When Ready |- Messages
Aliow Reciprocal Sand VMF Status | ||Received Hne via J120
Atack wo IP
Show of Force «

448
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MACE - LINK16 NETWORKING

L16 Missions [(J12)

= J-12.6 Target Sorting Message

= For sharing non-track target data (e.qg. if not J3 able)

=  Status Information Discrete (SIDs) most common:
Hook as Target
= SID9 point of interest

Cobov Location

Set the SID location as the selected platform location

= SID 10 Land - surface target

= Can be existing track, entity, map point, assigned target, camera location (SPI)

AOD Tactical Data Link Settings - F-35B_2 : 1

a X
— Selected Entity
Callsign: |F-35B_2 ‘ Type: Platform Team: Friendly TN# 01101 O
- e
Source: Internal Site: 1 Application: 110 Entity: 1008 URN: 00001101 ‘
| Setings (] Auto Create Target Sorts \When Shooting (444 SID10 From Map ~ Broadcasting over Link-16. Refresh Targets
| J3 Tracks [C] Auto Shoot From Received Target Sorts
[411 NEW Type |#| ™ | Entty | Location Identity | Status
ESI/ | J12.0Mission Land - SID 10 (Designated Surfac... v/ 1 10T ET 1953183930 [N ~ | © | % sending

449
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L16 Missions [J11) - Weapon Engage Via Link [NEW]

Use J11 NEW

= All available NEWs listed
= (1) Select Target or location (pick from map) & Weapon | STN | Status | Torget Erity St Sk '?'zga impact m;;:t oot | Loter | oy 107
= (2) Set Impact properties if applicable TLAM-E | 01120 | Attacking [SA153 407158585 | @W_____|____| } g 16

)
3) Set TOT if applicable
4) [ATTACK] or [LOITER]
5) [ABORT] if required

(
(
(

= Networked enabled weapons can be released
without targets = Loitering

= E.g. Shoot a TLAM-E and assign target once airborne or
assign new loiter position via TDL Form

NOTE - NON-EXPORT VERSION

NEW is available only in MACE EW non-export version. Customers may be
required to provide proof that NEW messages are accessible in their country

7

BSI

Copyright © 2025


mailto:support@bssim.com

MACE - LINK16 NETWORKING

Adversary TOL

= Similar to L-16 for red force

= J3 exchange happens automatically (no J3 enable)
= Relay (is disabled by default)

= Allows mesh networking (like L-16)
= Enable via Weapons & Equipment Properties Form
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MACE - LINK 16 NETWORKING
JREAP Messaging To Live Link-16

Link-16 over ethernet standard is JREAP C

To aircraft is JREAP-A/B (Timeslots and frequencies etc.)
Requires hardware in the middle to translate JREAP C to JREAP A/B
Secure Terminal Equipment (e.g. JTIDS MIDS Terminal)

MACE System Settings = Communications

For 2 or more MACEs on a network
= QOne is a server the rest clients
= Ensure ‘Sender IDs’ are different on each MACE

If going out on live L-16, usually the STE is the server, and MACE is a client
= Can be TCP or UDP (Usually TCP)

= MACE System Settings Datalink Settings = ‘Set Simulation Indicator’

= STE can filter out simulated tracks

Copyright BSI © 2025

Mission Defaults MACE Corfigs Data Paths

JREAP-C
[CJRelay DISto JREAP-C  Sender ID: [ 1002] [ Include NPG #

Relay JREAP-C to DIS via: L] Entities [C]Link-16 [C]SADL [C] JREAP-A

TCP Server
[ZEnable  Port: | 8883[=]
TCP Client
[JEnable  Port: | 8888[%] Server IP: |[F21.0.0.1 Pd
UDP |
[ISend [JReceive Port: | 8888[2] SendIP: [127.255.255.255 [ ¢

@= MACE System Settings

Communication DISNet Datalinks

Link-16 VMF
(] Set Simulation Indicator K-Header Version:
J-Series Version: |MIL-STD-6016F E K-Series Version:
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JREAP-C

MACE - LINK 16 NETWORKING e e o
JREAP Relay Messaging Multiple Live/Synthetic Clients

BSI”

Datalink messages sent over DIS are a J-Series message wrapped in a DIS header
Datalink messages sent from a real data link are a J-Series message
Can have multiple MACEs of DIS Datalink stream from other Software

But only one is a JREAP client out to live and from live into the synthetic network

Without this the message would stop at the client not get rebroadcast out live or back from live into synthetic

Inbound J-Series Datalink Messages from live systems to Sim Network
Can have a DIS header added

Then they can be sent via DIS to other clients

Datalink Messages Received over DIS to Live Link 16
E.g. from other MACEs or other software
Can have the DIS header stripped

Then only the J-Series message goes out to the live system (L] Relay DIS to JREAP-C

Copyright BSI © 2025

Relay JREAP-C to DIS via: [_] Entities [ Link-16
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MACE - LINK 16 NETWORKING
JREAP Relay Messaging Multiple Live/Synthetic Clients

Sender IDs must be different

JREAP-C
Relay DIS to JREAP-C i Include NPG # 7] Relay DISto JREAP-C  } S Include NPG # Relay DISto JREAP-C H Include NPG #
Relay JREAP-C to DIS via: [ Entities || Link-16 SADL JREAP-A Relay JREAP-C to DIS via: [ SADL JREAP-A Relay JREAP-C to DIS via Entities Link-16 SADL JREAP-A
TCP Server - TP Saver TCP Server
Enable Port | 888812 Enable Port | 8888} .
TCP Client TCP Client TCP Client
Enable Port | 8388/%] Server IP: 0.0.0.0 2 !f—'“_‘": Port | gsssfa] Server IP: [192 15? 5 (& Enable  Port | 83382 Server IP- [127.0.0.1 v ;
Or actual STE Settings — with known IP
Address of STE/Server e.g. 192.168.1.5
DIS CLIENT(S) RELAY SECURE TERMINAL EQUIPMENT (STE)
(Or MACE as Server)
—| DIS wrapped (J) Messages |—> ->DIS header stripped—> - J(j\il?eEsAs:gcgs > = JREAP C converted to JREAP A=>
4—| DIS wrapped (J) Messages i— €DIS header added < <4 J(.l}lllqisAszgss H— < JREAP A converted to JREAP C&

Convert selected #
J Messages to MACE platforms

J Messages
(JREAP A) B

455
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HAF USE CASE
For Live Synthetic Setup With MACE and MCS

Sends and received only Cannot be broadcast DIS Sends and received only
from one DIS Address But needs to communicate with STE and MCS DIS Server on different subnets from only one DIS Address
192.168.1.200 192.168.1.101 152.74.2.99
MCS DIS SERVER MACE SECURE TERMINAL EQUIPMENT (STE)

e To External DIS Entities: e

Add Link-16 Radio
! ' Send J-2 i ! Terminal can receive
(1) &' - DIS —ﬁﬂl Change STNS N pIS > | DIS Entity State PDUs | g 0o
[ N g | Lo 1
.ﬁ e ° To External DIS Entities: :-qke | g!,

Add IFF L2 oyt 00 ==/==-
Change IFF J Only Or Pure J Messages from live an MACE
< Via —> —>JREAP C converted to JREAP A>

J_ __ This MACE Entities:

\: GBAD JREAP Relay
TTTC 9! E-3J3Genetc

J Messages

& (JRE:\P A) [T N *-Q

« I
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MACE - LINK 16 NETWORKING
L-16 Entity Creator [From Incoming Datalink]) w§

= Link-16 icons are not engageable entities
= The L-16 Entity creator — makes a MACE entity from incoming L-16 Messages
=  Allows specification of J2 track number blocks or 1:1to be mapped to specific MACE type and callsign

=  Export/Import mappings

Settings:
= Can Drag in entities from mission builder into the box for quick allocation
= Use track blocks to determine what type of entity should be displayed

= J2 or J3 Track mapping
= J2 — Domain Sublabel, Track number 1:1 or Block mapping
= J3 — Domain Sublabel, Track number 1:1 or Block mapping & Mode 3

= Persist entity — if track drops out don’t delete the entity

=  Rebuild all
J2 Mapping  J3 Mapping
Domain (Sublabel) " Platfom | Track Block Start +| Track Block End | Defaut Calsign | MACE Type " Persist Entty
Air(2.2) || Any/No Statement || 10000 10000 MATE F358 ~| 7
RS » ArR2) x| Any/No Statement {10000 [ 10001 GEOFF A0 =~

457
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MACE - LINK16 NETWORKING

Setup svstem serTinGs > Datalinks: Link-16

= |f networking outside of MACE

= MACE can be TCP Server, TCP Client, or
communicate via UDP.

= MACE can relay J-Series messages that were

received over DIS to JREAP-C — or vice versa

* Via Entitles — MACE will try to match with MACE platform PPLI and
Track Number; if correlated will broadcast as if from the MACE
platform itself

Else>

* Via L16 — sends as originating from general MACE instance not
platform — acts as a simple L16 gateway

= Via SADL — as above but for SADL

Copyright BSI © 2025

@ MACE System Settings

Options Audio Import / Logging  Mission Defaults MACE Configs Data Paths | (

General
Detected IP Addresses: W
Refresh 192.168.1.246

: JREAP-C
1

1[C] Relay DISto JREAP-C ~ Sender ID: [C] include NPG #

1 = — R

! Relay JREAP-C to DIS via: [ Entiies []Link-16 []SADL [C]JREAP-A
‘ TCP Server
| [JEnable  Port: | 88882

1

I

1

|

1

' TCP Client
| [IEnable  Port | 8888[%] Server IP: [127.0.0.1 y
1

1

: UDP |
]
1
1
I

'[ISend [Receive Port | 8888[2] SendIP: [127.255.255.255 £
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MACE - LINK 16 NETWORKING wesws S

Fighter to Fighter [Members and Donors) Contributors & wesdrn

Allows engage on datalink without pushing J3 Properies Sensos TOL Contbutors

X
EW Editor I

Add Contributors) from Map |

Instead of making fighters producers of J3 Surveillance Tracks

Internal to the section/formation

Paired Entities ‘track processor’ tracks shared in each other’s track
processors

& Platform Properties: F-358.3 |

The link is not modelled as a network model : s P

T —ss-S DIS Type: 1,2,.225.1,12.3.0
DIS ID: Site: 1, App: 110, Entity: 1015
CIGI Type: 4906

CIGI 1D: 1003

Each can fire on donated/contributed Track if confidence high
enough to engage with weapon

No J3 symbol on map S #?°?7"‘%‘3?3§‘A‘6"L""’
Setup in ‘Weapons & Equipment’ properties of the
Link-16 radio = TDL Contributors

Add from Map

They are now sharing tracks

8o Rng (rm): 140
% (s/n 360 dB) Trk Prionity: 333
Primary Trk Source. F-358_2 | APG-81

Copyright BSI © 2025

459


mailto:support@bssim.com

MACE - LINK16 NETWORKING

Student Exercise (Solution Video Not Yet Available)

© N AN

B - JSE . N—
GOREWNFO

16.
17.
18.
19.

Create a new mission

Add the following blue forces: 1 x Arleigh Burke, Above it: 2 x F-35, further north: 1 x E-3, 1 x RC-135

Add a civilian aircraft on a circular route near the area

Add the following Red forces: 3 x Mig-29 (2 in a close formation, the other elsewhere), 2 x APC (BMPs) following waypoints, 2-3 x Tactical SAMs (SA22 or 15)
Change system or Mission network settings to NOT Auto-Wilco, enable network propagation

Use the layer manager to display the L-16 links and J2 and J3 tracks and labels

Import or draw a shape — place at least one of the red aircraft outside the shape in a loiter

Open the datalink form on the E-3 and constrain its automatic track creation to the shape, also make its track numbers from EW0O0O to EW777

Open the datalink form on each F-35 and change Track Ident to FFOOO to FF300 and FF301 to FF600 respectively — ensuring J3s are enabled

. Start the mission and observe the auto-track creation — use the track numbers annotation (layer manager) to determine track source — and grouped tracks

Open datalink form on Arleigh burke and E-3 to see which tracks they created

Open platform properties on one of the F-35s and verify in the status window the tracks and their origins

Open the Mission Settings Datalink tab to see all track and their origin

Open the Mission Settings Network tab confirm network propagation enabled — check the signal strength between the E-3 and other blue platforms

. Add a platform that does not have Link-16 (e.g. AH-64) and use platform properties to enable J2 — check weapons and equipment to verify L16 radio has

been added — verify that the J-3 track with origin changes to a J2 STN

Open datalink form on the E-3 and use J-12 to instruct one of the F-35s to engage one of the MIG-29s

Open datalink form on the F-35 and WILCO the mission and confirm the aircraft is moving to target and weapons tight
Use the datalink form to cease the mission for the F-35

On any platform Add a manual track from the map

7

BSI
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MACE - LINK16 NETWORKING

Student Exercise Cont
20. Create a manual track (as if observed by SOF unit) for one of the SAM sites that has no track or another enemy ground unit

21. Use J12 message to have a platform engage the SAM site
22. Fire a TLAM from the submarine and task it to destroy an enemy SAM using J-11 message

BSI
461
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MAKING YOUR OWN CONTENT 1- PLATFORMS

Learning objective:

To be able to create and configure a new platform and add existing equipment to it

Enabling objectives

Understand the object configuration hierarchy

Understand the layout of the MOCT and the MACE XML File structure
Understand the principal of duplication and customization

Know how to use filters and search to find platforms in the MOCT

Understand requirement for correct SISO identification in DIS mission

Know where to find SISO information

Know how to duplicate a platform or equipment

Know how to set DIS Enumeration for a platform or equipment

Understand how changing platform attributes and icon data affects display in MACE
Know how to set movement characteristics for platforms

Understand the underlying models linked to platforms

Know how to set models for platforms (Constructive Aero, Joystick Aero, RCS etc)
Know how to set physical characteristics for platforms

Know how to set visual (IG) models for platforms

Understand Eyepoints and Articulation settings for platforms

Know how to add existing equipment to a platform

Know how to add a hard point to a platform

Know how to add assign platform equipment to a hardpoint

Know how to save a platform

Understand where User data is saved

Understand the requirement to export model maps
Copyright BSI © 2025
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MAKING YOUR OWN CONTENT 1- PLATFORMS

Platform
. Vehicle
. Lifeform
Hardpoints

= 3D Position on platform

= Can have parents and children

= Az Pitch Roll limits

= Pairable with sensors

= Equipment may or may not be
attached to a hard point

Equipment
=  Weapons
= Sensors
=  Expendables
= Devices

=  Signatures

Models
= Ballistic
= Missile

= Fixed Wing Flight
= Rotary Wing Flight
= Emitters

» Ihreat Libraries

)@_I

Ground_Attack_Fighter_1

pjll Radome
>l Gun
[l Centreline
A
Port m Port m Starboard Starboard
Inboard T8 Outboard & , Inboard , Outboard
No Hardpoint
Aircraft Air to Air To AirTo i Laser Flare Chaff Radio
20mm Ground Ground Air Guided
Cannon Radar Missile Missile Bomb IR Receiver IR Signature
A A S A
Laser Designator
Ground Aircraft Airto AirTo Air To Laser i
Attack 20mm Ground Ground Air Guided
Fighter Cannon Radar Missile Missile Bomb
Constructive Ballistic Aero Model Emitter Model Missile Aero Model Missile Aero Model Ballistic Aero Model
Aero Model

Copyright BSI © 2025

463


mailto:support@bssim.com

XML File Structure

ThisPC » OS(C:) » Users » Public » Public Documents » MACE » xml » MissionObjectsConfiguration » 3> OS(C) > Users > Public > Public Documents > MACE > xml > MissionObjectsConfiguration > PlatformConfigs >

- B Name Date modified Type Size
B Name Date modified Type ame semedt © e

File folder
22, File folder
23/03/2023 14:06 File folder
File folder
llisticAe figs D File folder

v y File folder

B Emitters

[Tz
B HeadsUpDisplay

I Helicopter, figs 0 % 34-11.97229_Transloader

0S(C) » Users > Public > Public Documents > MACE > xml » MissionObjectsConfiguration > PlatformConfigs » UserData

B Name

NOTE - MACE CHOOSES USER DATA

User data overrides MACE installed data — so if there are 2 xmls of
the same name one in user data folder and one in normal config
folder MACE will use the User Data xml

Copyright © 2025
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MAKING YOUR OWN CONTENT 1 - PLATFORMS

Platform Sub-ltems

BSI”

ATTACHMENTS

3D position offset on platform on which another platform can be attached
How ‘attaching platforms’ should approach the platform and where they should detach

Articulated parts that should move during the attachment
HARD POINTS

3D position on platform on which equipment can be attached

Orientation of the hardpoint
oo Motion of Hard Poirt Slaved To Loaded Emiter
Slew Rate and Slew Limits Motion Defaults to Assigned Target
:
Control and Tracking Indexes Commands Parent Hard Point Posttion

= |f multiple hard points have the same control index, then the salvo/reload time is shared between those hard points.
=  Tracking Index - which weapon should use which tracking RADAR

EQUIPMENT

List of equipment attached to platform (and on which hardpoint — if applicable)

COMMANDS

Code that modifies platform behaviour (e.g. Weapon engagement by datalink)

FPM (Flight Performance Model) ID

Slngle integer value that uniquely identifies the Platform

How MACE identifies a platform type when you import a Common Route Definition (CRD) file
Copyright BSI © 2025

o

- Attachments
Pilot
‘- Gunner
-~ Commands
= Eqmpment
#=M230 30mm:gun
AGM-114 HELLFIRE:L1
Infrared Warning Receiver
Visual Detection Airborne (A/LIS)
i~ Flare (M-206).Left Dispenser
Chaff (RR-180):Right Dispenser
e Laser Designator.gun
B FPM IDs
| 125
&= Hard Points

- gun

L1

L2

R4

i~ Left Dispenser

L. Right Dispenser
- Standard Conventional Loads
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Al

'MAKING YOUR OWN CONTENT 1 - PLATFORMS

Saving and Testing || ExpandAl || Collapsell || Clsse || Save
= Close each tab after saving so you know you have saved B Attachments
- Driver
= Close the MOCT - Gunner
= |f you have made minor changes — you can drag XMLS from folders into a running MACE - Equipment

- HJ-2 Missile:Missile 1
- HJ-8 Missile:Missile 2

» Refresh Platforms in Missions - HJ-8 Missile:Missile 3
- HJ-9 Missile:Missile 4

----- Laser Designatar:Main Turret

= To be totally sure — restart MACE

= |f you have changed a platform XML and it is already in a mission

= Select the platforms of that type in the mission (SHIFT + DBL LMB)

= Select the changed platform in mission builder

= Use the ‘Delta Triangle’ to replace the platforms (with themselves!) @

NOTE - NO SAVE REMINDERS

Don’t forget to Save each XML (Tab in MOCT) as it’s very easy to miss unsaved and close without saving —
there is no prompt for unsaved data on closing

BSI’
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MAKING YOUR OWN CONTENT 1- PLATFORMS

Export for Image Generators

IGs need to map entity types to 3D models
Usually have their own format of ‘mapping file’

MOCT can generate
= AMROR
= VRSG
= VBSBlue IG

Place the file in the correct folder for the IG
= ARMOR - C:\Program Files\Battlespace Simulations\ARMOR

s Export Mission Object Mappings -

DIS Type Sort By Options
O Pimay O Atemate © Aphabetical O Numerical @ include Labels (@ Include Cutural

VRSG Model Map  Blue IG CIGI Definitions VBS DIS Definitions  X-IG DIS Enums  Amor Model Map
Destination Path:  C:\Usersithoma\Desktop\modelmap.xmi
& Export Mission Object Mappings - o

DIS Type Sort By Options
O Pmay O Aremate  © Aphabetical O Numencal 8 include Labels (@ Include Cutural
VRSG Model Map Blue IG CIGI Definitions  VBS DIS Definitions  X-G DIS Enums  Amor Model Map

@ Buld Destination Path 1:  C:\VBS Blue IG 19.1.0 YYMEA_General\C Open Path Dialog
# Export Mission Object Mappings - (=]

X | Open Path Dislog
DIS Type Sort By Optons. e IG CIGI Defintions
O Pimay O Atemate  © Aphabetical (O Numerical @ include Labeis @ Include Cutural

'VRSG Specific Options
(0 Include LOD Scale 20 [=

Model Map to Merge With (Optional)

Path Open Fie Dialog
DIS types wthout s (o catch als) are given higher prioy.
DIS types wih °s (catch alis) are given lower priorty.

@ Buid Destination Path 1: C Open File Diglog
@ Buid Destination Path 2. C:\Program ini Open File Dislog
() Create Host Config (A-10/F-16 only) Build VRSG ModeiMap ini

Copyright BSI © 2025

X' r ModelMap xmi
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MAKING YOUR OWN CONTENT 1- PLATFORMS

Student Exercise (Solution Video Not Yet Available)

R R N N

[ N N N —
TEINEES

—_—
o s

Find an SA8 SAM in the MOCT by using domain, team, and name filters

Duplicate and rename the SAM system Super_SA-8

(Optional) Check the SISO documentation to make the new SAM a correct DIS enumeration for a country of your choice
Check role attribute is correct

Pick a different mission builder category or leave as default to role

Check / Choose a new constructive aerodynamic engine and joystick engine for movement from another vehicle

Add more default waypoints and change the colour of the platform’s waypoints

Check the other parameters and save

Verify there is a file named Super_SA-8.xml in the correct MACE mission object config folder

. In the Super_SA-8 Equipment on the existing hardpoints add 2 more additional missiles one on each launcher hardpoint

In the Super_SA-8 Equipment add a generic EW radar
Save your platform config and load MACE to look at the new platform

Add the platform to your mission with fixed wing fighter at 5000ft MSL with a route that takes it inside the engagement zone with foam weapon mode
enabled for the mission

Open the Super_SA-8 Weapons and Equipment and note the addition of the generic EW radar and the extra missiles

Use platform properties and Edit the EW radar from the weapons and equipment properties and observe the sensor display to see the EW radar tracking
the target before it’s entry into the MEZ

468
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MAKING YOUR OWN CONTENT 2

Learning objective:

To be able to create and configure new equipment and associated models

Enabling objectives

Understand the underlying models linked to equipment

Know how to set models for equipment (Ballistic Aero, Missile Aero, RCS, WEZ etc)
Know how to set capabilities for weapons equipment (min / max ranges etc)
Understand how the relationship between capabilities and WEZ for missiles
Understand how guidance type is linked to Associated Equipment

Know how to set effects for equipment

Know how to use the missile aero visualization tool to assess success with different types of engagement parameters
Know how to edit missile aero model parameters

Know how to generate a new missile WEZ from a missile aero model

Know how to link new Aero models and WEZ to equipment

Know how to add an existing ‘associated device’ to equipment

Copyright BSI © 2025
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PLATFORM

EQUIPMENT

MODELS

EMITTERS
BSI

4

Platform

Equipment

Missile Aeros

Ballistic Aeros

Weapon Engagement Zones

Threat Libraries

Hydrodynamics

Radar Cross Sections

EM Aeros

Emitters

Copyright

© 2025

FFM Aeros

Heads Up Display
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MAKING YOUR OWN CONTENT 2
Equmment XML

Like Platform: 01 — ID / 02 — Description / 03 — Mission Builder / 04 — Icon /05 — Network etc

06 — ATTRIBUTES (most important aspects) .
Function Type is critical to how MACE handles the equipment

Category — where it appears in weapons and equipment form

09 — CAPABILITIES (most important aspects)

Threat Library — Jammers, ARMs, RWR

Weapon Engagement Zone — calculated from missile/ballistic aero

Max / Min Ranges — for MACE Map info and optimisation — WEZ Trumps this

Min Target Solution Confidence — before able to fire

Power — is only for Laser and IR designators (for others it is in emitter editor)

Max ToF — before miss/disappear

Launch Azimuth — for off boresight launching

Terminal guidance activation range — when it goes

Lock on After Launch — no target solution required at launch

Salvo interval — how long between each launch

Fire and forget — no post launch guidance required

Guidance type — weapons only (some depreciated in lieu of emitters) match to be safe

Engage with Data link — can be tasked by offboard sensors

BSI’ Can target other weapons

Copyright BSI © 2025

08 — MOVEMENT
Aero Model

12 — EFFECTS (most important aspects)
UV Detect range — range at which MWR can detect
Blast Radius

Blast Effectiveness — Use weapon damage effect table to verify
13 — SUBMUNITIONS

Number, Angle, Velocity, Type (another bit of equipment)

NOTE - WEAPON DAMAGE EFFECTS

The amount of damage a weapon causes is based on
the target’s radius, target’s armor, weapon’s blast
radius, weapon’s blast effect, and the distance from
the weapon to the target at detonation.
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MAKING YOUR OWN CONTENT 2

Missile Aero Model Parameters and Visualisation

SA-BBSM | SA-S Missile BSM

FHIE

[~ 01. Identification

Missile Aero Parameters

Targets Ground
Is Submersible
Dry Weight In Kiograms (min=0, max=1000000. inc=10}
Fuel Weight In Kilograms {min=0, max=1000000, inc=10)
Maximum Fuel Weight In Kilograms (min=0, max=1000000. inc=10)
Displacement Volume In Meter3 fmin=0, max=1000000, inc=0.1)
Drag Reference Area In Meter2 fmin=0, max=1000000, inc=0.1)
Subsonic Drag Coefficient {min=0, max=1000000, inc=0.1)
Supersonic Drag Coefficient (min=0, max=1000000. inc=0.1)
Parachute Drag Coeficient {min=0, max=1000000, inc=0.1)
Paractute Drag Reference Area In Meter2 fmin=0, max=1000000. inc=0.1)
Drogue Drag Cosficient frin=0. max=1000000. inc=0.1)
Drogue Drag Reference Area In Meter2 {min=0, max=1000000, inc=0.1)
Parachute Release Atitude Above Ground Level in Meters (min=0, max=1000000, in:
Parachute Release Duration In Seconds (min=0, max=10000, inc=1)
Parachute llumination
llumination Duration In Seconds fmin=0, max=1000000, inc=1)
Muzzle Velocity In Meters Per Second {min=0. max=1000000. inc=1)
Duration On Rail In Seconds imin=0. max=10000, inc=0.1)
Booster Start Delay In Seconds fmin=0, max=10000, inc=1)
Booster Duration In Seconds {min=0, max=100000, inc=1)
Booster Impulse In Seconds min=0, max=100000, inc=1)
Booster Mass Flow Rate In Kilograms Per Second (min=0, max=100000, inc=1)
Sustainer Duration In Seconds fmin=0, max=100000, inc=1)
Sustainer Impulse In Seconds (min=0, max=100000. inc=1}
Sustainer Mass Flow Rate In Kiograms Per Second (min=0, max=100000. inc=0.1)
Control System Delay In Meters AG L (min=0. max=10000. inc=0.1)
Control System Delay In Seconds (min=0, max=10000, inc=0.1)
Seeker Azimuth Limi In Degrees (min=0, max=180, inc=1)
Seeker Pitch Limit In Degrees (min=0, max=180, inc=1)
Range Factor Loft Dive In Degrees Per Meter fmin=0, max=100000. inc=1}
Range Direct Trigger In Meters fmin=0, max=100000, inc=1)
Altitude Limit Loft In Meters (min=0, max=1000000. inc=1000)
Altitude Limit Loft Relative To Target Altude
Altitude Limit Dive In Meters {min=0, max=1000000, inc=1000)
Minimum Speed In Mach {min=0, max=1000, inc=0.1)
Maimum G Tum Rate In Gs {min=0, max=1000. inc=1)
Attack Profile
G Bias Teminal Distance In Meters min=0, max=100, inc=1)
G Bias Angle In Degrees (min=0. max=90. inc=1)
G Bias Load Factor In Gs (min=0, max=1000, inc=1}
s Loitering Capable
Loter Speed In Meters Per Second [min=0, max=1000, inc=10)
Loiter Minimum Alttude A G L In Meters {min=0, max=1000000, inc=1000)
Lotter Maximum Alttude A G L In Meters {min=0, max=1000000, inc=1000)
~  Impact Probability Of Eror

18,520.
18.288.00
False
3,048.00
0.7500
30.000

—=P  Missile Aero Visualisation Tool Flyouts

Wk Ao Venatarion

e S e
S 58 e ) Womndlanded gy 5] 0 am

e e

wez
M e 0 3

et (10 (3] Fobe D B )
Mo (65D 3 M om0 155

e [ s 7] aa

pr—

PPt Dot s e

am o

Tttt = .
Topa fargape 180

M o P 18430

; - g O meova
e s et 180 5
Pteck st rare -

Ao o ety

3
St et 80 51 1
et 10 ] po D 0 |
M O] Mttt 33 8]

" B

o [ ] e o = == =
Qs
| it el il R LSS e T B b a0
=

——— == i
| REROEn AL 361

DiTiies | mepty o et 0 Wt Tl B0 R S P k1053 Tt 190

Tl e T 35 AR DA s

e T ]

WEZ Builder

Copyright BSI © 2025

472



mailto:support@bssim.com

MAKING YOUR OWN CONTENT 2

Missile Aero Model Parameters and Visualisation

# Weapon Aero Visualization = () X

Type:  SA®8 Missi BSM (Unified Aero) v Fight Profle - Distance vs Atiude
-
Is Ground Launched S0y & i
Targets Ar
Test
Preset Intial Conditons
Arto Ar Airto Gnd Submersible

Gnd'to Arr Gnd to Gnd

Shacter Speed (ts) 0
Shoater Pitch (deg) 30 O Auto Lead
Shooter Atitude ft) 1

O Unguded [ Aty

Target Speed () 600

Target Alttude §t) 40000

Target Range fm) 12

Max Tane of Fight () 14400

Torget Aspect deg) 0 | ) Tewet Crnka 45
Plyback Speed Insam: | ) 10 Flaes

30000#t

Run k! Clear Resuits

WEZ

Max1 Multiher 070 5

htevalpm): 10 5| Fofet Distm): 15 5
Max At ft): 41000 % | Max Speed (M): 200 % of 20nm
Name:  SA-8 Missie BSM v (B ] Onm 20nm 4000 % nm Onm 20nm 40rm

- Launch Platfom  Target Platforn ~ Weapon Colors:  Unpowered  Booster Gide Staled
N
EndofStage 2 Weight Fusl (bs)72.348  Spd (as)207.01  Pitch (deg):30.00 Nm Traveled:0.070 Nm to Target:11.511 Al ():244 61 Ah Diff (1):24755.39 Time (s): 302
Good hit!
Final Stage 3: Weight Fuel (s} 14.893  Spd (is}2544.40 Pitch (deg)23.92 N Traveled:8.040 Nm to Target0.023 Al (12494952 AR Dif (}}50.48  Time (s): 28.35
Top Speed (kis): 2544.399
Highest Alfitude (f): 24950
- Endof Stage 2 Weight Fuel (bs}72.348  Spd (is}207.01  Pitch (deg):30.00 Nm Traveled:0.070 Nrm to Target-12.349 At (1):244.61 Al Diff (1):24755.39 Time (s): 3.02
Max # Processors: 8 Cancel Selected EndofStage 3:  Weight Fusl (lbs4.271 Spd (k5276661 Pach (deg):14.03 N Traveled:12.029 Nmto Target:4.559 Ak (1):16451.66 Al Dif (1)8548.34 Tims (s) 33.03
Good hit!
Final Stage 4: Weight Fuel (lbsf4.271 Spd (K5)703.14  Pitch (deg)5.08 N Traveled:19.631 Nm to Target0.027 Ak (1):24949.69  ARDIf (1)50.31  Time (s): 55.13
= s Top Speed (kis): 2766.607
Started buikling: SA-8 Missde BSM a Highest Alitude (f): 24950
Successfully buill: SA-8 Missie BSM Endof Stage 2. Weight Fuel (lbs) 72,348 Spd (kis}207.01  Pitch (deg):30.00  Nm Traveled:0.070 Nm to Target: 12,348 At (f1):244 61 At Diff (f1):33755.39 Time (s): 3.02
v EndofStaga3:  Weight Fusl (bsp4.271 Spd (Ms):2909.53 Pich (deg)19.23 N Traveled:11.928 Nmto Target:4.660 Akt ():21922.04 Al Dif (1):12077.96 Time (s} 33.03
Good hit!
BSI S reeepereem  eoeeern meenen eyt (eepgeonermpeeiree ey oeyounen
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MAKING YOUR OWN CONTENT 2

Logic to launch
In Max Range/Alt Parameters

= Check macro engagement parameters and other engagement parameters
= Equipment XML values
4

Check WEZ (if present) In WEZ

= Specified by equipment XML (if present)
= Built from Aero model

Check Guidance .

Has guidance

= Associated Devices (if required)
= Weapon flyout check
= Aero Model - ’
ull weapon
= Slew turret flyout check
= Platform Model — hardpoints
v
= | qunch Slew Turret
= Continued guidance vs CMs / Manoeuvres etc |
= Hit Launch

BSI”
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MAKING YOUR OWN CONTENT 2

Student Exercise - Link to Online Solution Video Not Yet Available

1.

ok wDN

N o

9.

10.

1.

12.
13.
14.
15.
16.
17.
18.

ileamd see if the IR guidance takes over

Make a better performing SA-8 Missile Equipment by duplicating the current SA-8 Missile and renaming it Super_SA-8_Missile
Give the missile a closer minimum range, a longer maximum range and a better blast effectiveness

Check that it’s guidance is listed as Beam-Riding SACLOS

Save the equipment

Now return to the Super_SA-8 Platform and delete all of the old SA-8 missiles and equip 4 of the Super SA-8 Missiles on each of the ‘Launcher’
hard points

Duplicate the SA-8 Missile aero model and rename Super_SA-8 Missile
Use the missile Aero Visualization to see if there would be a successful engagement for a target at 15000ft 500kts 15nm

In the Aero Model, Change the: Dry weight to 20, Fuel and max weights to 450, Drag Ref area = 0.2, Subsonic Coeff = 0.2, Supersonic Coeff = 0.4,
Booster duration = 4.0, Sustainer Duration = 50, Sustainer Impulse 200, Max G turn rate =30

Use the missile Aero Visualization to see if there would be a successful engagement for a target at 15000ft 500kts 15nm

Make a new WEZ for the Super SA8 missile using the Missile Aero Visualization tool

Change the WEZ on the Super SA-8 Equipment to use the new Super SA-8 WEZ

Change the Super SA-8 Equipment to use the new Super SA-8 Equipment aero model

Ensure all the new configs are saved

Open MACE and test the new platform in a mission with the Super SA-8 vs a platform

Use the weapons analysis window to see how the missile tracks the aircraft / flares

Now open the Super SA-8 Missile Equipment in the MOCT and add a Generic IR Tracker to it

Repeat the MACE test and see that the IR tracker is also used to track the aircraft

Once a missile has launched use the weapons analysis window to freeze platforms and weapons then switch off the Radars on the SA-8, unfreeze

475
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MAKING YOUR OWN CONTENT 3: EMITTERS

Learning objective:

. To be able to configure emitters and add them as associated devices to equipment

Enabling objectives

. Know how to open the Emitter editor and create a duplicate emitter as user data

m Understand that guidance / illuminator parameters must match missile seeker parameters

. Know how to configure an emitter’'s parameters and roles

. Know how to save a new emitter to user data

. Understand how equipment role must match the emitter type

= Know how to change equipment roles

= Understand how to automatically create an equipment xml that has the emitter as its associated device
= Know how to configure from platform to equipment to associated device as suite of items that interoperate correctly

Copyright BSI © 2025
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MAKING YOUR OWN CONTENT 3: EMITTERS

E‘ Device . EW Editor is available offline (MOCT) and at runtime
- Emitter (APG-81 RADAR

.. Acquisition . Some information only available at runtime
- Missile Guidance Mode(s) " Live data from the Signal Generator Engine
SAR

- Tracking

.g C:\Users\Public\Documents\MACE\xmI\MissionObjectsConfiguration\Emitters I< = | ibrary

,;? e mitters\UserData - Save your unclassified emitters here

: B UserData E \UserData - S lassified h _ Dassﬁed MACE
> i Classified User
Q B mace Emitters\CLASSIFIED\MACE - Part of a classified emitter install, do not save changes here i

- - MACE

(3 Emitters\CLASSIFIED\UserData - Save your unclassified emitters here __ MACE RCS

o Emitters\MACE - Part of the MACE install, do not save changes here. " User RCS

e

~ e UserData

477
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MAKING YOUR OWN CONTENT 3: EMITTERS

General Pattern To Edit a New Emitter

=  Create a duplicate emitter in the MOCT-Emitter Editor
= Create an associated piece of equipment by closing the editor
= Use a MACE Mission and Analysis Tools to configure

Equip the emitter equipment to a platform

Use MRT on the platform — Radar Propagation vs correct RCS or complex RCS platform (As Target)
= Assess Power

= Receiver Sensitivity

= Frequency

= Beam Width

Use Beam Viewer with ARMOR

= Check coverage
= Scan pattern

= Save over the emitter file

Copyright BSI © 2025 478
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MAKING YOUR OWN CONTENT 3: EMITTERS

v Classification
Classffication
Data Source
v 1D
Ownship Name
Device ID
Device Name
Device Type
v Antenna
Height Cffset
Length Offset
Width Offset
Boresight {Azimuth)
Boresight (Elevation)
~ Antenna Limits - Set by the Hardpoint
Antenna Mourt Limits
Antenna Center (Azimuth)
Antenna Center (Elevation)
Antenna Range (Azimuth)
Antenna Range (Blevation)
~ Beam Limits
Beam Steering Limits
Beam Range (Azimuth)
Beam Range (Elevation)
~ Descriptors
ESA
Hardpoirt
MaxTargets
~ Modeling
Max. Range
Min. Range
Min. Signal
Mirimum RCS
Target Space
Target Air
Target Land
Target Surface
Target Sub-surface
Server
Own Team Detection
~ Position
Device Location

e

Device Properties
=8 APG-21
. = Emitter (APG-81 RADAR)
Acquisition
Missile Guidance
SAR
i Tracking

= General information about a device

= Some of info is populated at runtime such as:
= DISID, Ownship name, Position etc.
—® = Some info is set in Selection of Type of Device

= Device Type, Device ID

L ified
@ MNew » | @ Radar
Save Device D RedarJammer
[ Save Device As... (®) Radar Receiver
131072 E3 Copy ) Radio
2‘:;:;3' B Pazta. D Redio Jammer
4 Paste As 3 % EOR
0.00% ] Delete «  EORSource
0.00ft
0.00ft
0
0

Azimuth_EBlevation

Loo o

=R=]

Azimuth_Hewvation
240°
90°

Tue
radome

4

162.0 nm
0.0 nm
-174.0 dBm
0.400 sqm
False
True

True

True
False

Tue

Tue

Latitude: 0° 0" 0.00" N Longitude: 0° 0" 0.00" E Altitude: 0

Evaluated First

are tested

Before any modes ‘4

Device ID - ID of this device. This is the same as the DIS emitter or radio ID.
Device Name - Text name of this device.

Device Type - Selected when the device is created, can’t be changed
Boresight — angle relative to the entity (determined at runtime)

Offsets — from entity geometric centre (set by hardpoint)

Antenna Mount Limits - Motion limits for the antenna mount (not the antenna)
Antenna Centre - The centre of the antenna mount motion relative to entity
Antenna Range - Range of antenna mount motion in azimuth degrees about centre
Beam Steering - The axis of motion limits for an electronically steered beam
Beam Range - The range of motion of the beam from boresight

Max. Range - The maximum effective range for device. Hard limit for optimisation
Min. Signal - The minimum detectable signal power in dBm

Target Air / Land / Surface / Subsurface — can be tracked by this sensor
Device Location — Determined at runtime

ESA - If True is an electronically scanned array (see note)

Max Targets — The maximum number of track-able targets at any one time.

NOTE - ESA - [Electronically Scanned Array, includes PESA and AESA radars)

One TTR beam is used per target.
Each beam has it's parameters modified to best track that target.
ESA scheme emitters have ESA = True in the device descriptors

and reserve ModeGroup IDs starting from 100, for target tracking modes.
Copyright BSI © 2025
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Emitter Properties

£ APG-81

MAKING YOUR OWN CONTENT 3: EMITTERS

i Aoguisition
- Missile Guidance

%l | J [ Show Targets Cumrent Mission Time: 0
¥ Dlg Emitter Name 1974 = DIS Emitter Name — Must not be 0, as per SISO documents
Emitter Function Multifunction = Emitter Function - DIS emitter function per CAF DMO / SISO
Emitter Name APG-81 RADAR = Emitter Name - Text name of this device
Emitter \Variart ] = Emitter Variant - Variation of the Emitter Type (O is the default) valid range is O to 9
Vendor 1D MACE
All Determined at Runtime:
= Show Targets checkbox — At runtime shows targets that are detected in box below
= Scan Control Table - Table of mode switches that are being made by a simulation at runtime
= Mode — Mode radiating according to the entries in the row.
= Time — Time of execution relative to this table’s start in seconds.
= Dwell — Time the scan control is active for, in seconds.
= Repeat — The time delay before this scan control executes again, in seconds.
DIS Emitter Name = Target — The id of an entity to be tracked by this mode or none if not tracking
Specifies the DIS Emitter Name Enumeration (as speciiisd in = Azimuth/ Elev — Offset in degrees the mode scan is cantered on
Section 8 of the EBV-DOC). This value needs to be non-zer... = Ignore Az. Track — If tracking, will ignore the azimuth of the target and use the one entered
= Ignore El. Track - If tracking, will ignore the elevation of the target and use the one entered
Mode Time & Dwel Repeat  Tanget Azimuth  Elevation .Ezfum IHI. .
Track Track
. 2| | | | 3| | o[ o]

480
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MAKING YOUR OWN CONTENT 3: EMITTERS

NOTE - IR MODE NAMES

Each emitter can contain 1 or more modes ; _
* “Plume”, “Exhaust”, or “Engine” — The temperature is ... Tracking

Each mode contains one:

= Pulse table

= Beam shape definition

= Scan pattern

Mode data includes specific mode properties

Mode Data  Pulse Data  Beam Shape  Scan Pattem

Mode — Mode Data
£ APG-81
. (- Emitter (APG-81 RADAR)

i Missile Guidance

changed with engine power and for “plume” on an aircraft,
with the afterburner (speed > MACH 1).

= “Surface” — The temperature is changed with the sun and

weather for ground platforms, and with speed for aircraft.

o=|21 | (=] 24 | = (7] Calculate Recsiver Data
~ D ~ Antenna
Beam Function Acquisition Receiver Antenna Gain 30.00 dB
Beam Parameter Index 500 v Receiver
Mode Group 1 Bandwidth 50.0 kHz
Mode 1D 1 Pulse Compression Gain 46.00 dB
Mode Mame Acquisition Moise Figure 3.00dB
v Descriptors Reguired SNR 400dB
Require Track ToAutoEnable Falze Receiver Loss 3.004dB
ScanData ScanWrapperRandomSector Sta Temperature 290.0 K
~ Power ~ Sensitivity
Average Power 0.0007 kW Sensitivity -162.99 dBm
ERP 83.3579 dBm Ambient Noise None
Peak Power 0.0300 kW Range Max 59.5 nm (7
~ Scan Control ~  Simulation
Max Target Tracks Unlimited Detection Guality % Rag: 100%
Repeat Sequence Period 0 Total Detection Quality
Scan Center Azimuth 0" Range Resolution
Sean Center Flevation 0" Clutter Rejection
Scan Offset Azimuth 0"  Velocity Filter
Scan Offset Blevation 0" MTI / Doppler Speed
Sean Parameters Undefined Enable MTI / Doppler Speed True
v State
Transmittinn Fal=m

BSI’

Beam Function - DIS beam function per CAF DMO SISO — must be correct for Al in MACE

Beam Parameter Index - DIS Beam Parameter Index. With DIS Emitter Name identifies the type

Valid range is between 5000-5099.

Mode Group - All modes that have the same ModeGroup number will not transmit simultaneously
= Group numbers starting at 100 are reserved ESA - First mode will be duplicated and

assigned to an individual target

Mode ID - Unique ID of this mode

Mode Name - Text name of this mode (IR modes have special meaning see note)

RequireTrackToAutoEnable — Suppresses emitters with beam function “Acquisition” from turning

on until a target track is sent via an external source (such as an IADS)

Average Power - The average power of the transmitter in this mode

ERP - Effective Radiated Power of this beam

Peak Power - The peak power of the transmitter in this mode

Repeat Sequence Period - The time before the scan control table repeats (determined at runtime)

Scan Centre - The scan centre in degrees (Az/Elev) (determined at runtime)

Scan Offset - The scan centre relative to the ownship (determined at runtime)

Transmitting - True if this beam is active and transmitting

“Calculate Receiver Data” automatically calculates values in the receiver data

Gain / bandwidth / noise SNR / Temp / Loss — Set as required for emulation of real system
Pulse Compression Gain - directly affects the range precision used by the simulation
Range Max / Detection Quality / Range Resolution — Calculated

MTI / Doppler Speed — Min speed (VMG) at which targets can be detected

Copyright BSI © 2025
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= ;’-‘-.F‘G a1
= Ernrl'ter |.IE'-PG 81 RADAR)

Pulse data for each mode = rows of pulse-words that contain - Missie Guidance
= Time : - SAR
= PRI « Tracking
= Count

= Pulse segments that have: Frequency + Phase + Amplitude values
User may define as many pulse segments as desired in as many pulse-words as needed (supporting jitter & stagger)
Pulse sequence table — rows of pulse words in sequential order that repeat (after count is reached)

Add additional Delete the selected
segments to the pulse segment in the pulse

Mode Data 3 Beam Shape Scan Pattem

cul Pulze Segment 1of 2
- Frequency 11000.000 MHz
Phase 0"

HH Amplitude (Ito 1) 1.00

Add < E Delete

Interpolate: @ Freq. @ Phase @ Amp.
[ ew [J Quantum lluminator
Coherency: 100.0%  Calculated PCG: 46.8 dB

Time {s) I.Fm;}e“‘* E;'}se Wicth PRI is) PRF (Hz) Amplitude Count
» o 12 500 2000 1 1
BS' : % Add Row
Delete Selected Row(s) 482
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Click and drag to add

Allows beam editing for each cross section of a beam
additional lobes

Delete Custom Lobes

Expand or contract shape by
modifying main lobe

Mode Data  Pulse Data Beam Shape

Haorizontal Section

|Sinc: v

LMB = Gaussian
RMB = Square

Scan Pattem

= ;’-‘-.P'G 81
Ernrl'ter IP-.F‘G 81 RADAR)

Vertical Section

Delete Cust. Lobe 4 | [Ginc] ~ +—

- pBeamWidih [1.2

| Polariz atlon Vertical

Change polarization

| Polarization r\ngle

Side Lobe Down |26

He Lobe Down |34 3:

ulate Gain

Scale with mouse scroll
wheel in graphic area

A

CosecantZ

Gain ’ﬁ

uare

Attenuate side lobes (dB) |

Copyright © 2025

Dropdown mathematical
functions that define the
shape

Migsile Guidance

Tracking
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Defines how the beam moves over time

Any scan pattern can be simulated including overlayed scan patterns (i.e. secondary motion).
Vector elements in: azimuth elevation, time, duration, and speed

User definable or choose from pre-defined patterns and modify

Pre-set Scans that can
be applied and modified

Graphical
display of scan

Mode Data Pulse Data| Beam Shape Scan Pattem

Palmer Circular
Create Sean: | palmer Raster

~ Sector Random

<] Aoty

Starting Hevation 45

Ending Blevation 45

Azimuth Sector Size 120

Perod 9

Vertical Separation 19 Time (S) beam

executes for

The rate °/s the
beam will move

Starting

H a
elevation I brees from -390 t§ 90

and vertically or
f n - i horizontall
Speed o .sca —POx OO0 O 01k azimuth y
graphic
Primary Motion Mo Secondary M v
Time Azimuth Elevation Azimuth Rate Elevation Rate Duration Amplitude
Elapsed time 3 50.50000000... |45 1] 630 0.142857142857... |1
from beginning of 142857142859... | 37.20000000... |45 1] 630 0.142857142857... |1
0.285714285714 .. | 16.30000000... |45 0 630 0.142857142857... |1
the table
0.428571428571. | 44.80000000... |45 0 £30 0.142857142857... |1
BSI Secondary
Motion Copyright BS| © 2025

270

£ APG-81

= Emitter (APG-81 RADAR)

SAR
- Tracking

Spherical Scan

Beam travel in direction
of arrows where blue
has a horizontal rate
only and rad has a
vertical rate only

Polar Scan

Beams travel will be in
the direction of the
arrows where the blue
line indicates the
rotation rate and the red
line indicates the radius.

Missile Guidance
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Emitters With Multiple Antennae - Approach

B Guided Missile Destroyer (Arleigh Burke / DDG-112)

£

Think what you are trying to achieve — simulation is a model!
The Platform Track-Processor merges all tracks from all sources

Duplicate Emitter

H- Attachments
- Commands

B Equipment

- 5in .54 caliber Mark 45 HE/PD:Bow Mk 45
- &in .54 caliber Mark 45 HENT:Bow Mk 45
- Bin .54 caliber Mark 45 lllum:Bow Mk 45
-1SPY-1D_RADARBow Port SPY-1 |
| SPY-10_RADAR:Bow Starboard SPY-1 1

Recommendation for multi-antennae: Different Hardpoints

: SPY-1D_RADAR:Stern Starboard SPY-11

Make 1 emitter Mode Dt Beam

am Shape  Scan Pattem

Mount on different hard-points — e.g. SPY-1D on Arleigh Burke
OR

Make 1 Emitter — modify beam shape (e.g. RWR) to take into account receiver directions
OR

Unless necessary we do not recommend

Create multiple receiver modes for single emitter — unless simulating failures
= |n real receivers the other antennae usually compensate — this would require SGE Script to do the same

Results in multitude of beams from 1 emitter — unamanageable

No real advantage over duplication and mounting on hardpoints

Copyright © 2025
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Modify Receiver
Beam Shape
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MAKING YOUR OWN CONTENT 3: EMITTERS

Jammers: Explanation of Operation

= Jammer's receivers - properties
= |ike RWR jammers receive signals

= Check threat library to see if signal is included

= Jammer’s transmitters

= Have power settings that are applied to all threats
=  Average Power, Peal Power vs Pulse data (freq)

= Pulse settings automatically controlled based on
received signal
= Frequency
= Pulse segments / Bandwidth — continuous wave

= Jammers automatically activate transmitters (modes)
= [f received signalis in threat library
= If there is an available antenna (mode)
= Based on priority of threat received — may steal from

another lower pri threat

Emitter - Device Properties

[V Show Targets Current Mission Time 61652.3

Fwd | UEU Target: LAND_ROLL.ACQ (High Feed) Tech: Noise 100% effective

Aft | UEU Target: LAND_ROLL.ACQ (High Feed) Tech: Noise 8000% effective
Fwd Il UEU Target: LAND_ROLL.ACQ (High Feed) Tech: Noise 8000% effective

BSI

Copyright BSI © 2025

Emitter = Mode Properties: Mode Data

Mode Data Puise Data Beam Shape Scan Patter

1)
v 1D
Beam Function Jamming
Beam Parameter Index 5001
Mode Group 1
Mode ID 1
Mode Name Fwd | UEU
v Descnplors

RequiredSNRSwerling2 0
Scanlata. — — — — ScapViapperEixedAng
~| Power
I Average Power 6.8000 kW
| ERP 88.3251 dBm
| Peak Power _BB_(IE kW

Power parameters for
each antenna
(‘mode’)

Emitter = Mode Priejslsigi

Mode Dats Sgnel Data  Boam Shape  Scan Pattem

P ow

Fraquency 785.000 MHz
o

Imerpolate: [ Freq W Phase W Amp

Jamming frequencies auto selected
based on received frequency

One antenna (‘mode’)
allocated to each
threat

[~ ] Fighter_ 2

Fighter_2

BAQB Y_ _ _
| -Fwd | UEU 1
| -AtIUEU 1
L FudlUEU_ |
Fwd IV UEU
Fwd Il UEU
A Il UEU
At IV UEU
At Il UEU
) Generic Aircraft Visual Detection

&= Visual

- Generic Radio
=) Generic Radio emitter

Fwd | UEU
At 1 UEU
Fwd Ill UEU
Fwd IV UEU
Fwd Il UEU
At Il UEV
At IVUEU
At Il UEU
- Generic SP Jammer
=) Generic SP Jammer
Jam 1
Jam 2

487
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MAKING YOUR OWN CONTENT 3: EMITTERS

General Explanation of Operation - Does jamming occur?

Jammer Threat Library Properties
M iandRoll TAIT92600] ]

or |84

v 01. Threat Library Entry

= Based only on Jammer to Signal (J:S)
ratio at receiver of jamming

Threat Library Name Land Roll TA
= |f J:S ratio >1 — jamming is applied oy (1=tighas) 4

Priority (1000 = Highest) 997
v 02. Jammer Technique
DIS Jamming Mode Sequenc BarrageNoise

= Jamming is applied at the ‘technique effectiveness’ :
specified in threat library , Cefeciness = = = ~ @030

" |t is on/off no in-between no, tapering of ‘ommands MACE Genn Plaim Engagemert |
effectiveness
= if J:S>1 total effectiveness value applied

= Track confidence minus technique effectiveness = New
track confidence value

B:23° Rng (nm): 8.5
Trk Confidence: 93% (s/in58 dB)  Trk Priority: 31.0

1
1

1

Target is within 1
Primary Trk Source: SA-8_1 / LAND_ROLL ACQ :
1

1

1

1

effective jammer
beam area

DUDE

Az (True): 17° B:20° Rng (nm): 8.7
Trk Confidence: 17% (Blue Jam)  Trk Priority: 8.0
Primary Trk Source: S4-8_1 / LAND_ROLLACQ

Target is NOT within
effective jammer
beam area

Example:

Search radar receiving jamming at J:S ratio >1

= Jammer could be effective

= |f target entity is within effective beam shape of the jammer
= Jammer technique effectiveness of 0.8 applied

= Track confidence will drop by 80%
Py ° Copyright BSI © 2025 488
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MAKING YOUR OWN CONTENT 3: EMITTERS

Types of Jammers and Their General Operation
= Self Protection Jammers

= Usually deceiving a single high priority incoming radar for a short time

= Time enough for aircraft to manoeuvre and dispense countermeasures
= To get out of the beam volume

= They are not a Klingon Cloaking device R ) &8

»  Standoff Jammers e,

17 km
HDG 356M 88T S @ mph
SA-8_12 22 km
SA-8 (a

. . . . . sAgia) S
= Usually producing noise against multiple radars simultaneously L
105 m

» Attempting to prevent search and acquisition of targets in the first place Frrprm-m——=

= Datalink Jammers (Later) ;
= Are radios otected aircraft within
the 3D jammer corridor

= Jammers use beams and if the target or ‘protected aircraft’ is
not within the beam — they will not be effective

= Careful planning of position of (standoff jammers) vs ingressing aircraft is required Although all modes are allocated —

if jamming is to be effective these entities are jammed because they
are within the beam volume

= The beams — directed at a threat may overspill and overlap depending on the

I shape
,%‘ = May jam more than one entity if it has the same radar parameters as the target entity 489
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MAKING YOUR OWN CONTENT
Threat Library

Jammers, ARMs, RWR all use threat library

Threat Library Editing

= Any equipment that detects threat emissions has Threat Library
. Threat libraries can be loaded and saved (1)
. Can be built from the threats in the mission (MACE 2025)
. And edited and saved for future use
= Add New Threat — By Name or by parametric (4)
=  Delete Threats (1)
. Change Priority for engagement (3)

Threat items can be included/excluded from the library by
checking/unchecking in threat list (5)

= E.g. Uncheck ALL and check 1 only to target a specific system

Copyright BSI ©

3: EMITTERS

@ AGM-88 HARM (Site: 1, App: 100, Entity: 1025) Properties X |

EW Editor

& AGM-88 HARM (Site: 1, App: 100, Entity: 1036) Properties X

EW Editor
Properties Threat Lbrary  Sensors

File | Threat ltems | View

Add new threat item

GM-

A Delete selected threat item(s)

i MaxTH v | Build from threats in mission ej
[ Trick 71-0]

Wi Hot Shot MG [18330-0)
¥ | Scrum Half TT [36225-0]

Properties Threat Library  Sensors
File Threatitems View

AGM-88 Receiver (From file) Type: StandOff "

Max Threats [1 =] Search -
152/ Chair Back ILL [11010-0]
1| Fox Fire ILL [163%0-0] I
il BA-12 TELAR ILL [26795-0]

vl Blot Back ILL [23400-0]

i Hot Shot TA [18320-0)
1| Braight Flush L [13600-0 7 Load Library S HaSQ\otTT{1&32S—O}
1| ¥l Fan Seng BIFF MG [15255 2 JE  SaveLibrary (I Scrum Half MG [36230-0]
1|54 Fan Song CE MG (15240 ' || Scrum Half TA[36220.0]
N | Gin Sling MG [16325-0] 4  Add Threat ltem ]
1

1/ Gun Dish (z5U-2300 (1707007 |
7l Hot Shot MG [18330-0] !
i Land Roll MG [19215-0]

Delete Threat tem

Check All
Uncheck All

1. Al =
@ Z =7 |
v 01. Threat Library Entry
Threat Library Name Toms New Threat
Enabled . _ _ _ _ _ _ ] Tve _ _ 4
! Priority (1= Highest) 15 1
! Priority (1000 = Highest) 986 1
VARSI TR S & & & e e e T
DIS Jamming Mode Sequenc Noise
Number False Targets 0
Effectiveness 1.00 o 9l |5
v 03. Threat Matching by Emitter ID v 01. Threat Library Entry
P b e P L E L EE S Threat Library Name Toms New Threat
; & obed  Tue
rcrity (1 = Highest) 5
vior = Priority (1000 = Highest) 486
v 02. Jammer Technique
DIS Jamming Mode Sequenc Moise
Number Faise Targets
Effectiveness .00
Upper PRILimit | 3KHE v 03. Threat Matching by Emitter ID
Lowar PRILimit (0 b0 DIS Numeric Name
Upper PW/ Limit SGRE00 DIS Emitter Name
Lower PW Limit 9LV 200 TA 1| = Di2Beam. e W ______}
|~ '04. Threat Matching by Parameer (opional) |
9LV 200 TV ! Use Parameter Matching ~ False 1
SLV200TT 1 Upper Frequency Limt 2333.000 MHz 1
A310Z U Lower Frequency Limit  1555.000 MHz 1
i 1 Upper PRI Limit 230 1
:\ Lower PRI Limit 450ps 1
| e Pt 20us 1 490
2025 I.‘.. e imi 2410ps 1

_________________
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Threat Priority

When creating custom threat list

Priority is shown in descending order

& AGM-88 HARM (Site: 1, App: 100, Entity: 1025) Properties

EW Editor

X

Properties Threat Library

File  Threat ltems

AGM-88 Receiver (Save with mission) Type: Stand

Max Threats |1 -3
¥ Trick Shot TER T3

& AGM-88 HARM (Site: 1, App: 100, Entity: 1025) Properties X

EW Editor

Properties Threat Library  Sensors

1|/ Hot Shot MG [18
1| ¥ Hot Shot TA[18:
1/ Hot Shot TT [18:

pil¥ Scrum Half MG [3623

v Scrum Half TT [362

Descending
order
of threat

The equipment will engage/jam highest priority

SCRIJM HALF.ACQ
OT A

SA- 15 6 SCRUM HALF. ~CQ Bea'nZ{G 18, 30)
SA-15_6 : SCRUM_HALF ACQ : Beam 1(2. 14, 26)

19l Scrum Half TA [362 o
1 priority
1

21
v 01. Threat Library Entry

Threat Library Name

Priority (1000 = Highest)
v 02. Jammer Technique
DIS Jamming Mode Sequenc BarrageNoise
Number False Targets 0
Effectiveness 0.90
v 03. Threat Matching by Emitter ID
Priority (1 = Highest)
The level of threat that the emitter represents on a scale where 1is
highest, 1000 is lowest

AGM-88 Receiver - Enabled

Status: Initialized, GuidanceEnabled, Targe
Initial Target: none Cument Targeti S
SA-22_1: TRICK SHOT.ACQ : Search

cquired, Launched, Teminal
1

oL

:TR

RUM_ HA LF -Cf‘ Beam 1 (2, 14,
ICK SHOT.ACQ : Search

Enabled

Receiver -

AGN
GuidanceEnabled, Tarov!%
Current Tarq:t

Status: Inttialized, cquired, Launched, Teminal

Initial Tan]st none

Acquisiti
SCRUM _HALF.ACQ : Beam
: SCRUM_HALF ACQ : Beam
: TRICK SHOT.ACQ : Search

an

H

Target Changes dependent on the highest priority emission detected

BSI |

Copyright © 2025
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MAKING YOUR OWN CONTENT 3: EMITTERS

Comm/Datalink Jamming

Comms is bi-directional Who are we jamming?

E.g. Drone or Operator
= Who receives the signal?
= Control Signal = Drone; VDL Signal = Operator

Comms Jammers are Radio Type device
Changes Ul in Weapons & Equipment Form

= Can pre-emptively jam on a frequency
= Can be activated from script too!
= Can re-actively jam between a min and max frequency

Emitter Editor — Device Level Looks different
Mode Levels are the same as other jammers
Beams can be Omni or directional

Select Beam Antenna Pattern = TRUE in Device level settings
NO Threat Library — only min and max frequencies

MACE Script Action — Pre-emptive Jamming

% Control Emitter

BSI”

Shoot regardless if equipped. Don't zelf-designate.

Emitter: | Datalink Jammer

Freguency: I-MDD.D MHz

Shoot all configured.
Contrel: |Manual |Z| State: |Power On |Z| Targetl vl |E
E” Function: Alt Mode:

Emitter Editor - Device

~ D
DIS Emitter Name 30
Emitter Function DataTransmission
Emitter Name Datalink Jammer emi
Emitter Variant 0
~ Cryptography
Crypto Key 0
Crypto System Other
~ Descriptors
ELNOTFunction EW
ELNOTName
emitterModeCode AA
~ Modulation
Frequency Hop False
Major Modulation Amplitude
Modulation Detail Other
Modulation System Other
Psuedo Noise False
Time Hop False
~ Radio
Category Data
Frequency 2200.000000 MHz
Input Source DataJammer
Max Frequency 2400.000000 MHz
Nin Frequency 30.000000 MHz
v Badodntena _ L o e e e - -
Beam Antenna Pattem True
i e e et e P T e T
Beam Bevation Width 0.0
Folarization Angle 0.0
Polanzation Type None
Relative Azimuth 0.0°
Relative Elevation 0.0°
~ Radio Receiver
Bandwidth 25.000 kHz
Dynamic Range 80.0dB
Enable Receive True
Senstivty -90.0 dBm
~ Radio Transmitter
Enable Transmit True
Power 100.0 watts

Copyright BSI © 2025

Open RCS ter) v 55D
Add RCS | Average Pc
The averans
|. Mew 4 | . Radar
g Save Device ) Radar Jammer
D Save Device As... @ Radar Receiver
53 Copy ) Radio
B, Paste 1'D Radio Jammer :
S S
5
&, PasteAs 3 % EOIR
%Y Delet= #— EOIR Source
‘ ‘ Export to Mode

MACE Weapons & Equipment Form

W Generic Comms Jammer Properties = [m] *
8§§|%l || Quick Search | Emitter Editor
4 1D
Radio [D 2
wnship LEER2_1
Equipment Name Generic Comms Jammer
4 Communications Jamming
Category Data
Input Source Diata)ammer
Transmitter Power 50.000 watts
Modulation Amplitude
{Bandwidth -~ T T T T T T T T IO e ]
II'«'Iinimum Freguency 0.001 MHz 1
Maximum Freguency 1000000.000 MHz 1
1Manual Jammed Freguency 2400.000 MHz I
\Presmptive Jamming _ _ _ _ _ [Twe _ ____ !
4 Modulation
Freguency Hop [ False
Psuedo Moise [C] False
Time Hop [ False
Major Modulation Amplitude
Modulation Detail AM
Modulation System Generic
492
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MAKING YOUR OWN CONTENT 3: EMITTERS

Waming Receiver Properties

Electronic Scanned‘f‘[ray + Low Probability of Intercept

BEFORE AFTER ESA With LPI
Single beam fixed power ] Multiple beams variable power
Alternates between targets ] Simultaneous (1 x Track mode per target)
BSI" Targets aware of Tracking . Targets not aware of Tracking

493
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MAKING YOUR OWN CONTENT 3: EMITTERS

Electronic Scanned Array — Key Steps

EMITTER LEVEL vge@e----_________________Tr:e__l
*  Add Descriptor: ESA = True d"f,c"-'en;n;;r;m_;q;_ﬁ,:m:;m """""" :‘f@ -
" Max Targets: May need to increase if editing a non-ESA emitter ﬂ:-;’gjig____---_____________;;@m_e_l

= Min RCS: Don’t set — allow the beam to do the work

MODE LEVEL — TRANSMITTER o
" Mode Group Number: 100 e ™ e I

. If making LPI radar:
= Add Descriptor SGE Script — load from SGE Script “ESATargetTracker.cs”

using System using System Collections Gel
T Fial e Eiai g

494
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Electronic Scanned Array - Key Steps

PULSE DATA LEVEL

. Single Pulse — LPI script controls single pulse PRI and power
automatically

. 2 Segment Pulse — Pulse compression sensitivity for LPI
= Note PCG value for receiver properties

. Large enough pulse width for compression gain

MODE LEVEL - RECEIVER

= Match Pulse Compression Gain from Pulse Edit: PCG

. Bandwidth: Set bandwidth to O, tab out to recalculate

. Edit Noise, SNR, Loss to make higher receiver sensitivity value

Copyright

Mode Data Pulse Data  Beam Shape Scan Pattem

Pulse Segment
Fregquency
Phase
Amplitude (0 to

Add

Tof 2

9700.000 MHz

0
1) 1.00

=]

Delete

™ Cw I Quantu

m llluminator

Interpolate: v Freq. ¥ Phase W Amp.

Time (uis)

Frequency

Pulse

Width fus) PRI =)

© 2025

~ Antenna

Bandwidth

1Pulze Compression Gain

INoise Figure
{Reauired SNR
|Receiver Loss
Uempststure.
~  Sensitivity
Sensitivity
Ambient Noise
Range Max

1250 kHz
2400 dB
3.00 dB
3.00 dB
3.00 dB

-138.01 dBm
None
3.2nm (3.1
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Electronic Scanned Array - Key Steps

BEAM SHAPE
. Narrow Beam: best for LPI (e.g. 1.5°)

BEAM SCAN

. Fixed: No scan required — individual beams automatically

created and controlled for each target

Copyright © 2025

Mode Data Pulse Data Beam Shape  Scan Pattem

Herizontal Section

: Beam Width [150 —= Side Lobe Dow (300 El: Beam Width [150 —= dide Lobe Dow [39p E';
1

Mode Data Pulse Data  Beam Shape  Scan Pattem

| || =

Azimuth 0 1

Azimuth
The angle left or right of baresight, increasing to the left. in degrees
from -180 to 180.

* 1x " 05x  010x " 0.05x

Primary Motion Mo Secondary

Time Azimuth Hevation ’égtmeu‘h E;“:““’" Duration Ampitude

B 2 [ 0 0 0 01 1
496
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MAKING YOUR OWN CONTENT 3: EMITTERS

Student Exercise (Link to Online Solution Video Not Yet Available)

1. Duplicate the Super SA-8 Platform and rename as Semi-Active Super SA-8

2. Remove the radars from the Semi-Active Super SA-8 platform

3. Add the following radars to the platform: (1) Generic SAM.ACQ (2) Generic SAM.TTR (3) Generic SAM.MG — save the platform
4

Duplicate the Super SA-8 Missile Equipment and change its name to Semi-Active Super SA-8 Missile and change the guidance type to semiactive
radar — save the equipment config

In the associated equipment of the semi-Active Super SA-8 Missile leave the IR sensor in place
Open the Emitter editor Copy the SA-5 Radar Seeker to the User Data Area and rename it to Semi-Active Super SA-8 Missile Seeker

7. Open the Semi-Active Super SA-8 Missile Seeker Emitter underneath the device and change the DIS emitter name to something that is not taken
— a check is made when the emitter editor is closed

8. Open the Semi-Active Super SA-8 Missile Seeker Emitter mode and ensure the beam function is tracking — change the min and max frequency to
7000 Mhz

9. In the emitter editor copy the Generic SAM.MG radar to the user data area and rename it to Semi-Active Super SA-8 MG

10. Open the Semi-Active Super SA-8 MG Radar Emitter underneath the device and change the DIS emitter name to something that is not taken — a
check is made when the emitter editor is closed

11. Open the Semi-Active Super SA-8 MG Radar Emitter mode and ensure the beam function is ‘guidance’ — change the frequency of the pulse 7000
Mhz to match the missile seeker

12. Close the emitter editor — find in the list of equipment to be created the ‘Semi-Active Super SA-8 MG Radar’ and tick it to create the associated
piece of equipment that we can equip the Semi-Active SA-8 platform with

o u

497
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MAKING YOUR OWN CONTENT 3: EMITTERS

Student Exercise Cont - Link to Online Solution Video Not Yet Available

13.

14.
15.
16.
17.
18.

19.

20.

21

22.
23.

Open the Semi-Active Super SA-8 Missile Equipment item and add the associated device Semi-Active Super SA-8 Missile Seeker — also ensure
09. Capabilities Auto Fire is setto True

Open the Semi-Active Super SA-8 platform and remove the Generic SAM.MG radar and replace it with Semi-Active Super SA-8 MG Radar
Replace the missiles with Semi-Active Super SA-8 Missiles

Test your new platform missiles and emitters in a MACE mission with one Semi-Active Super SA-8 Platform and one FW Fighter Aircraft
Use the Weapons analysis tool to view the guidance indications from both the IR seeker and the new semi active seeker

Now use the Emitter Editor to make a copy of the Generic SP Jammer — and name it ‘My SP Jammer’ and change the DIS Emitter Name to
something not used

On each Jamming Mode (Jam 1to 4) change the average power to 2KW — note the ERP and Peak power change
Save the new jammer (RMB) - Close the EW Editor and Tick the new jammer in the list of equipment to be created
Find the new equipment in the equipment section of the MOCT and see which threat library it is using

Make a new threat library for My SP Jammer and add the Semi-Active Super SA-8 MG Radar to it

In your MACE test mission replace the SP jammer on the Generic fighter with your new jammer and watch the indications as it flys through the
MEZ

498
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ARMOR XR

Learning objective:

To be able to configure and use ARMOR with XR devices

Enabling objectives

Understand the different XR modes in ARMOR

Understand the different view scaling in ARMOR

Know how to enter and exit the different ARMOR XR and viewpoint scale modes

Know how to setup the table-top view

Know how to use the in-XR hand controller menus in ARMOR

(Optional) Know how to setup and troubleshoot XR Devices using Steam VR and ARMOR
(Optional) Know how to setup and troubleshoot XR Devices using Varjo Base and ARMOR

Copyright BSI © 2025
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ARMOR - XR
Mixed Reality

l E .

Real World
3

Virtual Effect

Real World

500
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XR Headsets [Using Steam VR]

Install & Configure Steam VR

General

Install & Configure Headset Software (e.g. Vive business Streaming) o
Run ARMOR - e
XR Mode Changes in ARMOR [cr e

CTRL + F1 — to change to XR )

CTRL + F2 — to change between 1:1 and Tabletop Mode

CTRL + F3 — to change between MR/VR & Passthrough modes .
Controlling Overlays

All ARMOR Keyboard Shortcuts work

Some can be accessed using menus on VR Hand-controllers — Trigger to select
ARMOR Works with Stream-Decks

C:\Program Files\Battlespace Simulations\ARMOR\ARMOR_Data\StreamingAssets\StreamDeck

Passthrough

) J Controller Interfacin ARMOR
Copyright © 2025

XR Settings

OpenXR

Multiplayer

501
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ARMOR - XR
XR - Hand Controller Menu

Swap menu hand

III>

Translate
In direction relative to controller

Rotate View
Left/Right

502
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ARMOR - XR
Tabletop Controls

Rotate
Double Trigger Cross Beams Around a
Centre Point

P N )

Zoom Out Zoom In .
Double Trigger Pull Beams Together Double Trigger Pull Beams Apart

~~ ) = P

ENTITY
QUTLINES

A L

503
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ARMOR XR

Student Exercise (Link to Online Solution Video)

1. Setup your headset of choice with ARMOR
2. Openyour headset’s application (e.g. Steam VR or Varjo Base) and ensure the headset and controllers are operating correctly
3. Open the Tutorial 3 Mission in MACE and ARMOR
4. Activate the beam viewer in MACE and ARMOR
5. Top lock to the north eastern aircraft Thunder 02
6. Enter XR mode in ARMOR
7. Look around in the cockpit
8. Detach from the aircraft using the in-XR hand controller menu
9. Switch from 1:1to table top scale using the in-XR hand controller menu
10. Configure a new position, width, and elevation for the table top
1. Use the in-XR hand controller menus to activate trails and entity labels and missile engagement zones
12. Move the table top to view the engagement of the aircraft by the North Eastern IADS platforms
13. (if supported by your headset) Switch to MR pass through mode while in table top
14. Revert back to screen mode in ARMOR
BSI

518
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ARMOR TERRAIN EDITING

Learning objective:

. To be able to manage and edit ARMOR terrains

Enabling objectives

. Understand how terrain edits can be stored and managed

= Know how to open existing terrain edits

. Know how to start a new terrain edit

. Know how to add, move, rotate, delete objects and nodes

. Understand how to organise content in groups and subgroups

. Know how to move groups and objects within the hierarchy

= Understand how to mix MACE cultural platforms with ARMOR terrain Edits for destructible elements

519
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Windows (C:) > _BSI_.DATA »*> ARMOR Terrain »* NewPNW >

Tl Sert - = View ~

Terrain Editor Intro and Managing Content .

@B Cache
BB TerrainEdits

. Allows users to edit the procedurally produced terrain —
postproduction

B TerainElevation

B Tersinimagery )4 Bandera Airport PNW.ini

. Integrated into ARMOR and always available from the OSI[Tab] menu [Pl] ; _ ' 6 17 PNW Radar Site.cache

. 2025 06 17 PNW Radar Site.edit

A
Managing Terrain Edits: 3 Locations to store edits - Manage Terrain Content & 2025 06 17 PNW Radar Site.ini
. Terrain Paths — suitable for most users who want to distribute the Public Documents
edits with the terrains — - Unless good reason not to
=  Public Documents — suitable for single users s g
. Steaming Assets — suitable for BSI to provide edits with installer Terrain Paths

ARMOR Terrain

NewPNW

2025 06 04 Bandera Airport PNW.

202506 17 PNW Radar Site

NOTE - TERRAIN EDIT FILES
There are 3 Files that form a complete terrain edit:
= _edit file contains edits and is changed as the user makes the edits in the editor
= _cache file is the binary optimized version of the .edit file - gets regenerated when there is a difference between it and .edit file.
= ini file reflects whether the edit is ‘enabled’ in ARMOR or not
BSI” When copying, be sure to copy all 3 files to one of the valid locations listed above. Do not have the same edits in different locations.

520
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Terrain Edit Management

Terrain
Edits
Listing

Delete
Selected
Terrain Edit

Display / Hide
Edit
in ARMOR

£ ARMOR

D@

Manage Terrain Content

Public Documents

Toms PNW Edits

PNW.1
PNW.2

Streaming Assets

Terrain Paths
Sardinls_Corsica
Samso
Finland Istands

PNW
PNW3

45°M

Open
Selected
Terrain Edit

81 Aug 20624 12:30:00

Copyright

© 2025

Selected
Terrain Edit
Name

Selected
Terrain Edit
Description

Thumbnail
of
Terrain Edit
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Start a New Terrain Edit

Select Edit Mode
Select Newm
On right hand side ‘Editor’

Name Terrain

Add Description
(Later) Add Thumbnail

=  Save .E

Terrain Paths — suitable for most users

Or Documents or ARMOR assets

= Name appears on left when saved

Copyright

© 2025

Editor

Name Lots of Edits in PNW
Visible v

Locked

Children 1

Descendants 1

Total Objects . 0

Total Fences 0

A bunch of demo edits for

Description training.

Terrain Edit
Name

Terrain Edit
Description

Thumbnail
of
Terrain Edit
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ARMOR TERRAIN EDITING

Groups

= QOrganize your content Hierarchy © :
. . * Lots of Edits in PN f
=  Allow easy duplication ——

Surrounds
Blomes (1)
veP

Add a Group:

Objects

*  Select ‘root’ (Terrain name) =

Blomes

Selected Group

=[] bottom left yer s Group Hierarchy

Terrains

= Name on Top Right ‘Editor’

= Tip: Group Like things for easy
duplication e.g. Fuel Dump, Storage
area, Baracks

Delete Selected
Group

Add New Group

Clone Group

Copyright BSI © 2025

Hierarchy

* PNW Test
First Group of Like Stuff
Objects
Fences
Bjomes
Buildings

Terrains

Editor

Name New Group
Visible v

Locked

Children

Descendants

Total Objects

Total Fences

Editor

Name First Group of Like Stuff
Visible v

Locked

Children 0

Descendants 0

Total Objects 0

Total Fences 0
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Adding Items Within Groups

— try to be logical:
= Similar type
= Particular or similar locations
=  Each group contains item categories
= Objects — Point based (Drag and drop, then add more of type)
= Fences — Node based (Drag and drop, then add more nodes)
= Biomes — Node based (Drag and drop, then add more nodes)
= Terrains & Buildings not available yet

=  Use the picker panel to drag and drop into ARMOR
=  Preview if required

< TIP - ORDER OF PLACEMENT

It can be easier to do things in the order: 1. Biome 2. Fences 3. Objects

Mapping out an area with the biome, dividing it up with fence type, placing
objects within.

B
Copyright © 2025

Hierarchy ®

* Lots of Edits in PN
Base
Objects (4)
Surrounds
Objects (1)
Biomes (1)
veeP
Objects (3)
Concrete Barrier
Concrete Barrier
Red Industrial Barrel
Fences
Blomes
Buildings
Terrains
New Group
Surrounds (Copy)

Biomes (1)

B
V4
0D
P
®
%]
g
PAS
Q
_
D

Preview

b
>

Objects

Military Tent Military Tent Milltary Tent
Structure

3

Water Tower  Intermediate Shipping
Model Bulk Container Container
(1BC)

Shipping Steel Shipping
Container Container

4 P

Jot Bridge Angled Jet
[srainhnt

Shipping Container
A standard-sized shipping contalner used for storage
and transportation. Constructed from durable metal,
suitable for various environments and logistical
applications.

Search...

Picker Panel

Content Search
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ARMUOR TERRAIN EDITING
Dragging Dropping, Adding More, Cloning

Once a drag and drop is done use mouse + modifier keys:
[CTRL] + LMB on the ‘Object Handle’ to refine the placement (only on-terrain)

[ALT] + LMB to add more of type or more nodes g

[CTRL] + [ALT] + LMB on the ‘Object Handle’ to clone and drag to new location g
[CTRL] + [SHIFT] + LMB on ‘Object Handle’ to delete B

[CTRL] + Mouse Wheel rotates object (only in azimuth)

Hierarchy ©

* Lots of Edits in PN
Base

Objects (2)
Middle Eastern Building
Middle Eastern Build

Fences

Biomes

Bulldings

Terralns

Objects .. ALT Add
i o CTRE#ALT ., Clone
A CTRL i Mover!
CTRL+SHIET Delete Name
Type
Position
AGL Altitude
Rotation
Model Size

Middle Eastem  Quonset Hut
Building Q Scale

<ALT> + LMB
<CTRL> + <SHIFT> LMB to add additional
to delete of selected type

Copyright BSI © 2025

ROTATION

Editor

Middle Eastern Building

Middle Eastern Building
47.47061,-121.71903, 213.2 4
0

(0.00, 0.00, 0.00) 2

(8.8,3.2,5.6)

(1.00, 1.00, 1.00) 7
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ARMOR TERRAIN EDITING
Edit History & Undoing Edits

= [CTRL] +Z To undo last edit
= [CTRL] +[SHIFT] + Z To redo last edit

Hierarchy ° Objects

* EF Helo Base
Group
Objects (8)

Open Edit History M
Houss <CTRL> + Z to undo last edit

<CTRL> <SHIFT> + Z to redo last edit

Copyright BSI © 2025

I~
L 4
o
&
L
o
&

©

OB+ B

History
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Hierarchy © Biomes ' Editor

N U d E S * Lots of Edits In PN ; o

= Used for fences and biomes

Move/Rotate
Entire Node

u Nodes can be: Object i

—

= Moved
" Named Selected
= Deleted Content

= Reversed
= The entire ‘node object’ can be
moved and rotated by using:
= The

Deletable/Movable
Node

Hierarchy Biomes

& TIP - ADDING A NODE AT THE BEGINNING

Reverse Node
List

If you need a node at the beginning of the nodes: reverse
the nodes so the begging becomes the end; add more
nodes; then reverse the order again

BSI
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ARMOR TERRAIN EDITING

Masks and Damage

528
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Groups and Moving Between

Organize your content

Allow easy duplication

Groups can contain groups (Subgroups) e.g.

Base
Base Surrounds
Guard Towers
Content
Lighting
Content
Entry
Barriers and Buildings
Content
Lights
Content

Hierarchy ®

Surrounds

vCcP

Drag an ltem to
another group

Concrete Barrier

Groups cannot contain Edits AND Subgroups

Content AND Groups — can be dragged into different groups New Group

Copyright

Surrounds (Copy)

© 2025

Drag a group to
another group

HQ Buildings
‘ )
Vehicle Storage
Vehicle Storage (1

Vehicle Storage (I

Vehicle Storage (1

Vehicle Storagr {
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Helping Stay on Top of Complex Hierarchy

= Lots of items in hierarchy can be overwhelming
= Use the padlock to hide the group contents in the hierarchy @
=  Use the eyeball to hide on the ARMOR terrain
=  Use view hierarchy only to see none of the content listed
= Scope to current to hide all except the group you have selectedﬂ

Hierarchy ©

Shelters
Objects (8)
Military Tent Shelter

Hierarchy ®

* Lots of Edits in PN Hierarchy ©

Military Tent Shelter

Base
) Base in PNW ® Military Tent Shelter
Ob/eCtS (73) Group @ H |era rC hy Military Tent Shelter
Fences (1) Objects (14) Military Tent Shelter
Visible/editable in hierarchy but Base in PNW

Surrounds

VP
Shelters _ Shelte
Objects (3)
Not visible/editable in hierarchy o . B | sreters2
B Srovp visible on ARMOR terrain | View Hierarchy Oply

. e . Military Tent Shelter
not visible on ARMOR terrain T

Biomes (2} Military Tent Shelter

Military Tent Shelter

Fences

Biomes

Surrounds (Copy) Objects (8) Buildings

Blomes (4) Terrains

Scope to Current «g
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ARMOR TERRAIN EDITING

Student Exercise (Link to Online Solution Video)

1. Build a supply base (perhaps like the figure here) including
2. Biome over-ride to create a good surface
3. Fencing
4. A Guard post entry
5. Lighting
6. Buildings or temporary accommodation in some form of array that is cloned and used elsewhere
7. Walls / fencing that is grouped and used elsewhere
BSI
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General Lay Out

= BS| Control Panel - 1.0.0

Selection

All (8)

MAGCE (1)

ARMOR (2)
BSIMap Server (1)
BSI Service (3)
License Server (1)
DISCord (0)

Viper (0)

Application ¥

A
A4
A

v
%
%
%
=
®

ARMOR

ARMOR

BSI Service

BSl Service

BSI Service

Machine Name

MILSIM-2

MS|

JAMES-WORK

MILSIM-1

MILSIM-2

BSIMap Server MS|

License Server JAMES-WORK

MACE

JAMES-WORK

IP Address

192.168.0.101

192168.0110

192.168.0102

172.231281

192.168.0101

182.168.0110

192.168.0102

192.168.0102

Version

1.0.012396

1.0.012396

0.9.325

0.9.325

0.9.325

1114

11325

1.2.2.48397

Date

06/10/2025

06/10/2025

18/08/2025

19/08/2025

19/08/2025

29/06/1845

04/08/1946

10/5/2025

Status

Running (2:21h)

Running (30 m)

Running (27 m)

Running (3 m)

Running (2:24 h)

Running (31m)

Running (2:47 h)

Running (2:45 h)
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General Lay Out

Application Filter

= BS| Control Panel - 1.0.0
Selection Application

All (10) ERLCE

MACE (2) ARMOR

ARMOR (2)
BSI Service

BSIMap Server (1)
BSI Service
BSI Service (4)

5 BSI Service
License Server (1)

DISCord (0)

A
A
A

A
%
%
%
1
%

Viper (0)

&
-

MACE

Machine Name

MILSIM-2

MSI

JAMES-WORK

MILSIM-1

MILSIM-2

BSIMap Server MSI

License Server JAMES-WORK

JAMES-WORK

Application List

IP Address

182.168.0.101

192168.0110

192168.0.102

172.23128.1

182.168.0.101

192.168.0110

182168.0.102

182168.0.102

Version

1.0.012396

1.0.012396

0.9.325

0.8.325

0.8.325

1114

11325

1.2.2.48397

Date

06/10/2025

06/10/2025

19/08/2025

19/08/2025

18/08/2025

29/06/1945

04/08/1946

10/5/2025

Status

Running (2:21 h)

Running (30 m)

Running (27 m)

Running (3 m)

Running (2:24 h)

Running (31 m)

Running (2:47 h)

Running (2:45 h)

Individual Application Control

Info  Mission CIGI DIS

Mission Status

Mission State: Running
Start  Pause Stop

Mission Settings
Clock Multiplier: 1

Mission Information

Mission File: C:\Users\thoma\Desktop\OmegaAL|\2025 09 22 - OME(
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Application List

App Not Shown

1021680101 5852  0.9.325

= Confirm the application or service is running on the machine running the application

=  Confirm 2-way network traffic between the machine running the application and the BSI
Control Panel machine

=  Confirm traffic is allowed through the required ports for BSI Control Panel
= Confirm the BSI applications are configured for BSI Control Panel interaction
=  Confirm the application path has been correctly specified in the BSI Service

615
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ARMOR gPRC Settings

@ anor

/
4

I/ MOR /|
Help
ciGl
Graphics
Preferences
System
XR Settings

Exit ARMOR

Resolution

Directory

Screenshot
Directory

u

Resolution 15361024

MACE Settings

Remote [P Address

Raycasting

Raycast Tree v

Integrations *

Scaling

Notifications

Hatifications

Remote Control
ableGRPC v
StreamDeck v

Entity
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BSI CONTROL PANEL

BSI License Server Setting

& BEl Network License Server - Server Mot Started 1.1.328 *

License Status  Configure Server

MACE &
Battlespace Simulations, Inc. B5|/

www.bssim.com
Unable to detect a MACE network capable USE key.

Please contact support@bssim.com
Machine ID: 77644

Configuration Data

Server [P 1'32.15:3.1.52 v| Port: 11000 =
Update Server License Auto-Start Server [ Start Server
_______________________ "
I8 Enable BSI Control Panel integration: Clear Licenses

617
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Remote Starting Applications

¥ B3I Control Panel - 1.0.0 m} X

Selection Application & Machine Name IP Addrass Version Date Status Info

Al (3) ::} BSI Service MSI 192.168.1.62 0.9.328 19/08/2025 Running (2:56 n) Refresh (8)

License Server = Remote Control  Projector Control

MACE (0) S  BSiMap Server MSI 192168162 114 24/07/1840  Running (2:56 h) Name: BSIMap Server Edit

ARMOR (0} Path: C:\ BSI_DATA\BSI_OSM_Nov24\bsimap\bsimap.¢ Edit
License Server MSI 192168.1.62 11328 12/071918 Running (1:52 h)

Arguments: Edit
BSIMap Server (1}

Category: Other =3
BSI Servica (1) Test  Resmove  Start  Tores Quit
License Server (1)

Name: MACE
Path: C:\Program Files\Battlespace Simulations\MACE'

DISCord (0)

Viper (0) Arguments:

Category: MACE

Test Remaove Stari Fois Gt

Name: ARMOR

Path: C:\Program Files\Battlespace Simulations\ARMO
Arguments:

Category: ARMOR

Test Remove  Starl rorce Quit

Name: Viper
Path: C:\Program Files\Battlespace Simulations\DSC\A
Arguments:
Category: MAGE
Test ~ Remove  Start  Force Quit

Add Application

Name:  [Vviper |

Path: |E::\Program Flles\Battlaspace Simulations\DSC\AppContainer exe |

Arguments: | |

Category: [MACE v~ |
Add Application
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Remote Installing MACE

Upload and update applications on remote maching
Install MACE

Upload and update applications on remote machine

Uploading

Upload and update applications on ramote machine

Running installer

Upload and update applications on ramote maching
Install MACE

Install failed

619
Copyright © 2025


mailto:support@bssim.com

Controlling MACE

Application Filter

= BS| Control Panel - 1.0.0

Application & Machine Name

Selection

) MILSIM-2

MACE (2) o st

ARMOR (0)
BSIMap Server (1)

BSI Service (2)

License Server (0)
Discord (0)

Viger (0)

[Info] Access the MACE log
Start / Stop / Pause
[Mission] Clock multiplier control
Mission Filename displayed
cial
o Enable / Disable CIGI
o IG Control Type (e.g. ARMOR, VBS Blue, VRSG etc)
Network
o Send / Receive Ports
o Broadcast address
Visual
[CIGI] o Query LOS from visual enable/disable
o Ownship Attachment enable/disable
o Camera Attachment enable/disable
o Weather Updates enable/disable
View Groups
o CIGI Group ID
o Ownship View ID
o Camera View ID
DIS Enable / Disable
IP / Ports
o Local IP
o Send IP
[DIS] o Any Local IP Enable/Disable
o DIS Port / Alt DIS Port / Alt Voice Port
(B! o T
N o DIS ID —Site / App / Ex

Copyright © 2025

Application List

IPAddress  Port  Version

1921681176 5851  12.2.48357

102168162 5852

Date

10/5/2025

101297

Status

Starting (20 8)

Starting (8 m)

Info

Mission  CIGI  DIS

Copyright 2025 Battlespace Simulations, LLG
A wholly owned subsidiary of FAAC Incorporated
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Controlling ARMOR

Application Filter Application List

¥= BSI Control Panel - 1.0.0 ]
Application 4 Machine Name IP Addrass Port Verslon Date Status

A " o ., o _
Al (7) W ARMOR MILSIM-2 1921681176 5852 1.0.0123896 06/10/2025 Running (28 )

Selection Info  License CIGI Video steaming  Multi channel

Refresh (9)
\ by, Tefrains
MACE (2} N ARMOR E] 192168162 5853 1.0.012525 03/11/2025 Running (33 s) . — .
Sardinia_Corsicz D:\ARMOR Terrain\Sard
Samso D:\ARMOR Terrain\Sam:
S e a— Finland Islands D:\ARMOR Terrain\Finla

PNW D:\ARMOCR Terrain\PNW
Zante D:\ARMOR Terrain\Zant

ARMOR (2)

BSI Service (2)

License Sarver (0) Log

DISCord (0) Open lag stream

Viper (0) Shutdown ARMOR

621
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BSI CONTROL PANEL

Controlling ARMOR

Tab ARMOR Setting or Ul Function
[Info] . Display terrain paths
. Open ARMOR Log
. Shutdown ARMOR
[License] - License Type
. License server settings
¢} Port
¢} Server IP
o Local IP
[ciGI] . CIGI Send Settings
o Loopback enable/disable
o Local IP
o Local Port
o Remote Port
o Remote Address
. CIGI Receive Settings
o Loopback enable/disable
o Local IP
o Local Port
- Display
o Group ID
o View ID
o Clipping Mode
. Sensor
p o Group ID
BSI o View ID
o Clipping Mode

Copyright BSI © 2025

[Video Streaming] Main Camera NDI Stream
o Enable/Disable
o Overlay
o Resolution
o Open Stream (in a viewer)
Secondary Camera NDI Stream
o Enable/Disable
o Overlay
o Resolution
o Open Stream (in a viewer)
Video Stream
o Enable/Disable
o Use Local IP — Enable/Disable
o Local IP
o Remote IP
o Remote Port
o Framerate
o Format
o Local Port
o Overlay
[Multichannel] Multichannel Enable/Disable

IsServer Enable/Disable
Broadcast address
Output Type

Channel ID

Position Offset

Rotation Offset

Warp Tupe

Channel 2 Enable/Disable
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Controlling BSI Map Server

Application Filter

sntrol Panel - 1.0.0
Selection Appiication + Machine Name
AN (3) § BSiMap Server MSI

MACE (0)

ARMOR )

8SiMap Server (1)

a: 2)

License Server (0}

DISCord (0)

Application List

1P Addrass Port ersion

192188062 s8s1 104

Date

24/0711940

Tab

BSI Map Server Setting or Ul Function

[Info]

] Shutdown

[Settings]

] AutoStart Enable/Disable
] HTTP Enable/Disable

] HTTPS Enable/Disable

= HTTP Port

. HTTPS Port

] Render Threads

Status Info  Settings

Running (11m)
Auto Start: Enabled
HTTP: Enabled
HTTPS: Disabled
HTTP Port: 8080
HTTPS Port: 8081
Render Threads: 2

Stop Server

Battlespace Simulaticns Map Server

Contral  Prerender  Info

Refresh (2)
Disable

Disabie

Stop @ Autostart Open in web browser

Status
Database: running at port 3432, process |D 42064

Server: running at port 8080, process 1D 42636

Request queue: Batch queue: 0 Last batch info: -
Enable HTTP 8080
Enable HTTPS 8081

Copyright © 2025
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Controlling BSI License Server

Network license info (MachineCode: 77644) MACE @

Battlespace Simulations, Inc. le
4 . www.bssim.com
E::::::Emg: x g g: :: 1;:10(?;223; Metwork License Info (Machine ID: 94619)
Eval | MACE EW 0of 2 12/11/2025 Feat v et
Eval / MACE Std, SE 0of1 03/09/202 satures e
Eval | MACE EW ODof1 28/09/202 Eval / MACE EW 0of1 08/10/2026
Eval / MACE EW 0of1 02/07/2026
Active MACE licenses Eval / MACE 5td, SE Dof1 11/09/2025
Eval / MACE Std, SE 0of1 10/10/2025
Configuration Eval / ARMOR EW 0of1 10/20/2025
Lontiguration Uata
Server IP: 172.31.9.22 Server I |192.168.1.62 v| Port: [1000 2
Rort 311000 Update Server License Auto-Start Server [ Start Server

Auto-Start Server: Disabled

@ Enable BSI Control Panel integration Clear Licenses

Server: Stopped
Update Server License .DAT file

Rafrash (3)

Metwork license info (MachineCode: 77644)

Eval /| ARMOR EW 1of1 14/08/202
Eval /| ARMOR EW Dof1 13/10/202!
Eval | MACE EW 0of2 12f11/202¢

Tab BSI Map Server Setting or Ul Function
[Info] . Shutdown
[Settings] . AutoStart Enable/Disable

] HTTP Enable/Disable
] HTTPS Enable/Disable
= HTTP Port

. HTTPS Port

= Render Threads

Eval / MACE Std, SE 0of1 03/09/202
Eval /| MACE EW 0of1 28/09/202

Active MACE licenses
192.168.1.62:58836 Eval / ARMOR EW
Configuration

erver [P: 192.168.1.62
: 11000

Auto-Start Server: Disabled

Server: Running

Update Server License .DAT file

624
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Editing the Map Context

Save & load shapes

Existing Shapes List
Click to center on shape

Different shape types

Bobh ~OOOTOA NN

Shapes v

e
Circle #1 s £
P |hstructions for how *'57'

MERLIN should use

the shape
- -

Anchors
to move and
transform the shape

Shape appearance

[J OO0 Update

Properties

Name

Rectangle #1

Instructions

Width (

Height (m)

Rotation (deg)

Stroke
Stroke Enabled

® Enabled

Color

Width

Pattern

Solid

Cancel

v
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MISSION PLANNING ANALYSIS & REHEARSAL

Setup and General Flow

=  Mission Area Prep = Mission Plan
* Add Maps / Imagery to MACE (See Mission Data Import Export) * MARC (See EW Analysis 1)
. . ) ) = Route Eval (See EW Analysis 1)
Check / build ARMOR Terrain (See ARMOR Terrain Build) « ESM Radio (See EW Analysis 1)
=  Pre-Plan Laydown (int picture) * Missile Flyout (See EW Analysis 1)
* Blue Forces: = Supporting Elements (And associated timing and airspace)

= Call For Fire (See Form Based Attacks 1-3)

= Airspace: ACO, ATO, Shape files (See Mission Data Import Export) - TLAM (See Advanced Weapons)

= Platforms: LZs, Bullseye, other points, Blue entities (from group templates or = Jamming (See Advanced Weapons)
MACE routes) = O-Line (See Form Based Attacks 1-3)
" Red Forces: = Route Check

= Threats, Targets

= |mported: EOB, NavPoint, Other formats using Merlin --- or manually placed
(See Mission Data Import Export)

= Waypoints — TOT vs supporting elements and task
=  ARMOR Route flythrough

= Placed as known points with uncertainty ring (For a red/white force = Rehearsal (Optional)
planner) = Cockpit / XR setup
= Oras MACE platforms /aggregates (autonomous systems) single planner * Time of Day / weather
= Initial Mission Brief * Whatlf's
* MACE ARMOR split screen — ARMOR known points display, Threat = Export to Mission Planning System

domes, Airspace

QES( MACE Headroom analysis — MACE Mask for all threats

626
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MISSION PLANNING ANALYSIS & REHEARSAL

Blue Force Placement

=  Added from mission builder

OR

=  Using pre-saved Blue Aircraft aggregates
=  Some known points such as

= Bullseye

= Home airfield landing zones or FARPS

Copyright BSI © 2025
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MISSION PLANNING ANALYSIS & REHEARSAL

Red Force / Int Picture Placement

=  Add manually known points or autonomous site
OR
=  Use Nav Point Import of last known EF locations

= |mport as known points
= Place Automated SAM sites at points

= Delete the points if req or keep for briefing (ARMOR Known Points Display)
OR
=  Merlin — parse any file to anything!

If there is uncertainty of location:

= Use Platform Properties>Range Ring to show
potential locations radii from known points

= These rings can be used as rules by the person placing red forces

Copyright BSI © 2025

enabled - name ﬂ smallName n latitude_deg- lengitude_deg - maceModel n maceType -

TRUE  HOG-11 TOM 38.894445 -118.380555 Platform A-10C

TRUE  §A-15-1 B5A-15-1 38.96666667 -118.55 Site Known Point
TRUE  SA-15-2 SA-15-2 39.44895 -118.22655 Site Known Point
TRUE  SA-15-3 5A-15-3 39.19166667 -118.9833333 Site Known Point
TRUE  SA-20-1 SA-20-2 39.46666667 -118.7666667 Site Known Point
TRUE  SA-20-2 5A-20-2 39.069445 -118.5361117 Site Known Paint
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MISSION PLANNING ANALYSIS &§ REHEARSAL
Route Plan (Master Station]

=  Master Station (if used) — plan route to target area

Target Plan (Target Planner Station)

=  Request route

= Entity Controls>MACE to MACE XFER> Request Waypoints
= Make a copy of the platform .
= Delete all waypoints before last waypoint
= Continue to plan from that waypoint

\ -
£
- @@-Mm 0 ‘ S kis |
D 2 @ P N el D Waypoint Properties sr:::r:«- —\35
2ol S L 'S
B e ——— sasee : SR,
=R L N \ = Add
: ‘ S, 2 |
X i J - o P
g - D | SR R 0 Deete
~ [ Delete All Befor ]
N "
“§ o 7 O pEmmemmeym e
O\ ’ ;
g H ' v \
5 , O w> =
BSI
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MISSION PLANNING ANALYSIS & REHEARSAL
Import Airspace and Other Shapes

=  ACO (.aco) or Shape (.shp) — Drag and drop on mission area
= Select for display in MACE by ticking in Layer Manager
= Select for display in ARMOR by right clicking on groups: Display in ARMOR

Teams Map Platiorms Weapons Datalinks Emitiers

B Map
@ BS| Map Data
(V1@ Sentinel2 Wordwide Imagery

-4 ACO Exercise: MACE (ROZ)
#-4 - EC
= ACO Exercise: MACE (CORRTE)

[} WwMs

1ADS Layer

Navigation Points

NAVAIDS

Obstructions

Hirto-Air Range/Bearng Style
Scale Bar

Masks

RROOO00™

m

Copyright BSI © 2025

ZSU-23-4
Z8U-23-4

7SU-23-4
SA-15 (a)

Z8U-23-4
Cross Slot
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MISSION PLANNING ANALYSIS & REHEARSAL

Red Air Defence Placement

=  Add manually autonomous sites within the rules you
have set

= Within certain range of known point

= Within certain range of roads ect

=  Merlin — parse a file to place autonomous threats at the
locations within the file

Here is a file describing threat types and locations, place autonomous threat platforms at the correct locations; make sure

they are weapons free with passive engagement posture and beginner proficiency. As a priority use the ELNOT numbers in
the file to match with appropriate DIS Emitter ID to select the platforms.

B

631
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ALL THE SHORTCUTS

A collection of all the shortcut slides and decodes
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rDOT - RADAR RECEIVED

| SHORT - JAMMING VECTORS|

LONG - LINES

YELLOW Search Radar
AMBER  Acquisition Radar |,
BLACK  Engagement Radar |

AN

YELLOW Search Radar
AMBER  Acquisition Radar
Tracking Radar

~ MISSION EDITING - GROUP - MAP TOOLS —————
+ [} DiplayName & summayDaa
(om) + ] Mowosee
(o] + % crup Saoct
oL | + [pd] Delets Selected
+ [os]  Deleto Unselected
cRL | 4+ 1109 Store Group
AT | 4 1109 Recal Group
[om) + 2z  ToggeZoomToo
CRL| + W Reverse Waypoints
CRL | 4 F Cycle Coordinate Format
[em] + K Toggle Platiom Roof Clamping
CR | + G Reload Pathfinding Grid
(om) +5  SaveMission
~{ MISSION & ENTITY CONTROL
[rs) Start Mission
(m) Stop Mission
omc ] 4 [ Ralyto Ground) Lofer (A1
omL | 4 L Enter Loiter
4+ T Display Platiom Control Tapes
AT | 4 H/S/L Open Entty Control Window
4 D DataLink Settings on Selected
+ R ResurectAl
[AT] 4 ¢ Dispense Chaffon Selected
+F Dispense Flare on Selected
AT | 4B Dispense Chaff & Flare on Selected

GREEN Camera Line
BLUE Formation Line
- RED Target Line

BROWN

»

N\
b

~—{VISUALIZATIONS & OVERLAYS
LABELS

TRALS [T Trails On/ OF

COMPASS | ¢ | Compass On /Of

(] Labals Merkers /On/Off  [sHeT | (L | Cycle LabelsTeam [ crm. | 'L | Cycle Lebels Fiter

(o7 7] CycleTrals Team (‘o | [ Cycle Tralls Fitor

(" ][] Cycle Compact/ Full Labels

ST | (¢ | Mag/ True Heading [ cmmL | ¢ | Mis/Degrees Heading | AT | c | Mission Clock; On/ OF

—(LETTERS -AGTIONS ————— (91 POSTION [ v CameraPosiionOn/OF [ seT | [ v | m/RAliude (o) v ] Cycle Goordinate Format | ar | v | amsl/ agl Alitude
A Entity in Delta mode | 05 WAYPOINTS |T\ Waypoints: On / Off SHIFT v'\ Waypoint Label Mode Y | Cycle Waypoint Entity
A Entty has attached entiies @ - Displays Locked to Platform —J ()] (em (v
F  Entity movement frozen ——-Camera Locked to Platform . o ( .
N Entity being navigationjammed | | o OTHER W& (8] MACE Beams On /O /A [o] Desginators On/OfF 7 | & | Threat Domes On/ OF T [ | Airspace On/ Of
nerable | =
' Emﬂ";m_imm F 72 (0] Entty Outines On/OF ~ * (U] Contol Zones On (OFf S [ ¥ | WEZs On/OF (€] 1] HuD On/ OF
L Entity is landing iC5 J———
@ Altbome ently s on the ground o o R} —| CAMERAMOVEMENT | SETTINGS & CAPTURE
9 Enttyls assigned to a &-Line BLAGK  Folowing haypa Fovrd (e | Main Menu
5 Enttyis assigned o a 5-Line ‘;:D“'E Eioig b et (om. |t | Toggle Soreen / XR Mode o orwa o
i — . o . elp
X Do peshodyet L[ emk Ruinghwsy | (][R ] Togge 11/ Tablop cae é@% Wit[e] [ [E]XRRght [R)Up
C_Entty has conceaiment \OUTLNE-ENGAGEMENT ) | ORANGE  TakigCover || ("o ] (5 | Cycle MR/ VR Modes v = = (72| Audo On/ OF
CLEAR  Weapons Hold CYAN Rallying to point <+ m[@a (o)) Right | F | Down 75| On Soroen Inferfaco
AMBER  Weapons Tight GREEN Random walk Pan Camera —
True North RED  WeaponsFree | YELLOW Joystck Controlod | —(CAMERAVIEWS ) [ A7 ] [BVTER] - Full Screen  Window
i pp n - Atscho " \]_/J 4cm|. \Pm Freeze Entity Motion
Back [ oL | | Home | Screen Capture
OWNSHIP ATTACHED VIEWS (wrr) [om (owr ) (o | Voo Captre
G (1] tstPeson Movement Speed FastMove SowMove || — —
(2] Tl CAMERAAPPEARANCE | —{SCALE}
# (3] Trail Fired Horizon SPECTRUM & POLARITY [T]g Adjust Model Scale
@ (4] o @ (2 Primary Camera Spectum AT ‘l‘];] Adjust Waypoint Scale
] .El North Up [i] Primary Camera Polarity -m [+ \E Adjust HUD Scale
A — "
DATAG VISUALIZATIONS j\“’w J}j’\f\ © 8] HeadingUp @ [ )[ 2 Sensor Camera Spectum
AT | + T ToggleTracks display V7N /é;,-ﬁ @ ) T"’9_°‘ [(se7][ x ] Sensor Camera Polaity
CAT) bW Topge WEZdspay I 00 (2] Eolonet IRGAN A
7 Sel . N
4+ E  OpenEventlog & g é: el sk [cme | [ata ) (Poon | IR Manual Botiom Limit Up/ Down v
> K, 0| Picture in Pictu P e i
AT | + M OpenMessage Window g\/ . \:ﬁ Y j . ;r'l"m” ¢ [ AT ) [poto] [Poon] IR Manual Top Lit Up /Down -
Sllppoﬂ@ m.com ] uni ra ~ SIWW X
CTRL Display Range Rings / www.bssim.com/resource o ! EDET IR Auto Temperature Range www.bssim.com/resource/
Data Links | Masks / Impacis www.youtubs.com/@B: gimgy | LU | 4| Cycle Through Saved Viewpoinis www.youtube, com/@BattiespaceSims/
. 633
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MACE BASIC MISSION BUILDING

Intent and delta

= |ntent — Black Vector Line
= Platform follows waypoints

" Return to intent
= Button on ENTITY CONTROLS Tab .

= RMB on platform vector line
= Button on ENTITY CONTROL FORM

= Delta (Not Black)

= Platform does not follow waypoints
= Tell by vector color OR intent state drop down

DIOIVE-L L

Copyright BSI © 2025

'TTTTTTT

In Intent (follows Waypoints)
Delta (not following waypoints)
Rallying

Moving to Target

Running Away

Taking Cover

Random Walk

Joystick Controlled

In formation

Do@odooue @
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Trails

Labels (Short)
Outlines (Long)
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