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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

{_Fwaans_Hobar b

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

(

(2)

(3) Download all ARMOR installer files
(4)

(5)

Client Login

P
T

Signin

led / ARMOR / Temain /| GEN4
Request an Account

T @ ©CheckAl @Dolele GRename i New Foidar

Copyright © 2025
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# 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) B S I
. 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

Modern Air Combat Environment (MACE) User’s Manual
2024 R1

MACE (RECOMMENDED)

. 4.0+ GHz / 16+ Thread CPU **

. Windows 10 (64 bit) or Windows 11 (64-bit)
= 32 GB RAM *** \ S
. 1 GB free SSD space (not including map, imagery, and elevation data) * . ' SR
= 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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MACE INITIAL SETUP

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”.

BSI”
Copyright BSI © 2025
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MACE INITIAL SETUP
Getting Required Data in MACE - Static Data

Data Paths: Elevation Data (Required)

Data Paths: HI Res Imagery & Vector Data (Optional)

MACE Data Directory Search Configuration

0 VIEW -> System Settings X

@ VIACE System Settings

MACE Configs Data Paths  Communication DISNet TENA CIGI

Window Configs Visual Joystick Extem

| Corfige | ClearCache | Reload |

MACE Data Type Directory Search Order
CADRG Map Data ‘ &:m Directory Name E:‘:d Options Audic  Import / Logging Mission Defaults .
i x ] » 1 C:\Users\Public’ Documents\MACE \maps\Vector\Worldwide"cultural\ne_50m_populated_places_simple shp 1 m(éEDgat? Directory Search Conﬁgur‘auol\
p sl o 2 C\Users\Public\ Documents \MACE\maps'Wector\Worldwide \physicaline _10m_coastine.shp 1 9 e P"“:w T‘TRMOR Stzhsa
e : | 3 C\Users'\Public’ Documents \MACE maps'Vectar Wordwide \cuturalne_10m _admin_0_courtries shp 1 CHRE e 2 com
i 4 C:\Users\Public\Documents\MACE \maps\Vector\Worldwide \cuttural\ne_ 10m_admin_0_boundary_lines_land shp 1 ‘
; Hi-Res Imagery Data 3 VRSG
Elevation Data 4 DTED
‘ Vector Map Data ‘ 5 SRTM
e 1| EovsionDaim :
. (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

Found Oterrain tiles
Na tles loaded.
No paths configured
No elevation found.

Mo elevation found

|1 Configure || Clear Cache || Reload |
[} Configure | Clear Cache || Reload |
|1 Configure || Clear Cache || Reload |
[} Configure [ Clear Cache || Reload |
|¥ Configure || Clear Cache || Reload |
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MACE INITIAL SETUP
Getting Required Data in MACE - Static Data vs Streaming (Data Drive)

¥ WACE System Settings - e ety

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

Comrwanl arn
MACE Data Directory Search Configuration Dexeand P Sdbsara. 12700 GesicaPot  Besd Rem
IACE Data Type. _ —| Prorty  Type | Status | Configure ‘ Clear Cache ‘ Reload ‘ Ry 152 [REDT F?:_ ::E
: CADRG Map Data ‘: 1 ARMOR Found (terrain tiles. \ Configure HC\earCache H Reload | e vt s rrrne Tt reriad
e — CDB o tiles loaded. | Configure || Clear Cache || Reload | FERFC o P | e e
: Hi-Res Imagery Data ‘: 3 VRSG No paths configured | Configure || Clear Cache || Reload | Dy DSk INCA Sanarill | 0= Shvrer P Pl Mt b oomasotsd 10 Beligm)
0 ¢ DTED No elevation found. | Configure || Clear Cache || Reload | bt =m0l T ks R TR AT
1 I TCP Seres ; S
R ‘I 5 SRTM No elevation found. | Configure || Clear Cache || Reload | £ PEsRessseli Eraia TACP CASS HUES F
! |Eadde  Poi [ gER3[E ] Eralia TALPCASS HUES Fasd
[ I Markw b2 m plateam
1| FElevation Data I o TP (=41 ]] | fi LRSS LHE G1% Morl
I
——— Cleawie  Pat | mnife S|P [157. 255, 56, 168 F Curse o Taged
f Stath Data nE s Lz FoL [1MfE  Cluspm opin WACE e

=t [FYR- T I I T T
15end FGowre Fok M3 Saad P 127 208 202 & 1T Pkattaria Vg Dairace 1

<Data Paths>

1
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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

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 - Steaming Data

_e Communication: BSI Worldwide Map Database / Imagery
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NOTE - GIS DATA
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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 A

/ Data-Unrestricted / Elevation

. Downloads.bssim.com / Data-Unrestricted G ok Bookle Groname N Foldr
= |magery — MACE Imagery Installer (Sardinia and Pacific Northwest) = oo
= Elevation — CDB MERIT and DTEDO Installer tame
=  ARMOR/Terrain — Sardinia Corsica

o & CheckAll T Delete @ Rename [ New Folder

Name

B8 Go Up One Folder

B8 Go Up One Folder

- CDB-Worldwide_ALOS_Terrain

- CDB-Worldwide ASTER Water

Online Data o

- Connect to Online Open Street Maps Tiles a:,.m . | oot padtetwiepziee

= FILE = Connect = More Connections = Open StreetMaps Tiles
SEl'Woridwide Hao Tizs
asIWoridwideRcad Vecors
A51'Worldwide Buildirg Foctornts
A5l #arldwde Imang ey
HMone Cantedian ] Manage..

OperRrect e T

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”
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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 e T T

MACE Workflow

Quick Access Tool Bar

gr _

Status Bar

Main Tool Bar

Message Window

Copyright BSI © 2025
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M AC E UV E RVI EW Mission Builder Mission Controls Entity Controls Scripting Avionics Displays Combat Displays Analysis View
MACE Workflow - File Tab

|- 0-0-0-0-?%x%-0-0000-0-2-0 00 - S TS G .
< e e e --=-®  Sets the canvas for the scenario

o [ - bt couas -

2p.5 m-.". = Open previous missions

Databse

= 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

18
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MAC E UVE RVI EW I File || Mission Builder | Mission Controls Entity Controls Scripting Avionics Displays Combat Displays Analysis View
MACE Workflow - Mission Builder Ta

|5M-0-00-0-%%-0-0000-0-2-0 00 - - PRIMARY * =

& =
B e S S me-m- W Add and config scenario entities
oo 60 €00 , g
‘ ©000® ... . .~ = Drag and drop platforms

-

-

i
4
®

= Swap out platforms

£
™
&
i
7ﬁ:

= Add waypoints

gk
o4

E3
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:
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= Duplicate, copy properties
= EZ - Traffic, People
= |ADS Tools - linking, snap to high point etc
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MACE UVERVIEW File Mission Builder Entity Controls Scripting Avionics Displays Combat Displays Analysis View
MACE Workflow - Mission Controls Tab

\ﬁ!ﬂﬂ..?\*OO....OQX.G e = & = . . .
T .® *M oo s e W Whole mission actions
00 ®¥g + - © = Start/Stop Pause

& e
5 e N

= 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

20
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MAC E UVE RVI EW File Mission Guilder Mission Cantrols Scripting Avionics Displays Combat Displays Analysis View
MACE Workflow - Entity Cnntrnls Tab

M- 0-000-7x%-0-0000-0-2-0-00- - =

Fie  MissionBuidr  MissionConbls | Entty Contros | Scrptng  AviomicsOsplays  Combat

S .-« ®  Entity specific control
oam .‘;m:w g‘"g’m e.. 9 . C ' OOM y p
00 00- 00k - 0 00 00O O = Navigational control

Maneuver Route jors

oty Contl [N = Formation and attachments
I i

R A =  Manoeuvre modes

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

= Tactics/Actions

Bl @ 9-tine (Close Air Support) 1)

{Sine}
e (E (o) o © : '8 )
‘ | e S ~ ; = Manual Emitter control
Pt 3072] o [18012] Any Direcion e 1
PRF: [ 111112 [ Aircratt Self-Designates s

o e by | = UAV View control

— = Transfer entities between MACEs on network
3]s I |/ I C ||
. (K02 0] A rcen [ ]e]

PR [T1175] Clarcrtseit Designates Ll Mutple Torgets | Edt >

LIE ]
M- [""EI @
- I - |

I i —-1 s
S e—— e
Distance: [ 1072 om
[Aoproach Deivery |
Final Leg Dist (LevelioR). [25% Max Range |~
Gune StrafeDist (= T——+——) 0(m)
ZofBombs / Reckets: | 1(3] ot (005 [7] )
[ Bk TuvingInbtin
Asset Spocing: (0030 4]
Tee e ]

T Allow Reciprocdl T Send VWF Status.

-1 )
FAH- [3602] o [180F2] Any Direction

PRE: [11112] [ Arorat Sof-Designates

ko | [Asackwio® <| [ etk |

‘Stowol Forcs | [ Holazmp |
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MAC E UVE RVI EW | File | Mission Builder Mission Cantrols Entity Controls Avionics Displays Combat Displays Analysis View
MACE Wurkfluw - Scripting Tal:l

o F- 000 0-?2%-0-0000-0-T-0 00 - £ MACE EVALUATION LICENSE - NOT FOR PRODUCTION USE ! - * PRIMARY * o @ = . .
e esrbas oo s | b oo won Ver sve- - W Cond|t|ona|’ autonomous / semi-

@ | e o B e @ [Epreeon - [ - e - .

© - s - o - yrwom - @v...d. —~ 1) Bmmmum [y - autonomous actions

Conditiens

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

Tme Trggers Last Te.
Togger |En&d |E'“"‘°|hud

= Script Editor - Write scripts with triggers and actions

= Buttonized scripts — independent of mission

[ todex 1 Hame [iScant
.‘ Number Variable: Ofz]  Sting Variatle: |
|| TRIGGERS  Conditon @ OR € AND.

| o o
0 Mission Elapsed Time: & hours @ minutes 3 seconds.

dex | Action
(o oetonate munition 106m AMA Naval on A-10C_1.

Triggers  Repest Actions  Remove Seript

Copyright BSI © 2025 22
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MACE OVERVIEW

File Mission Builder Mission Cantrols Entity Controls Scripting Combat Displays Analysis Wiew
MAE:E Workflow - Avionic Displays Tab

P‘Dﬂ.o“k*@ﬂ@e..../.ﬂ 2

ntity Contros  Scriptng | AviomcsDsplays | CombatOisplays  Analysts

= m  Cockpit avionic instruments
= Standard flight instruments
= Role player setup

Use with MACE — Window Configs to create cockpits

%, ftimeter... ‘
; ) ? I
=gy O ALT )

S e
=7 - 2902
l

us HEADING ORBIT RADIS OREIT BANK ALTITUOE

@R ORORE @)

VERTICAL SPEED

ORBRADUSMO  ORBIT 3ANKHLD ALTHOL

23
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Data Build Execute & Control Analysis

File Mission Builder Mission Cantrols Entity Controls Scripting Avionics Displays Analysis Wiew
MACE Workflow - Combat Displays Tab

uoo-‘\xoo@so

./.O

- Cockpit combat displays
Innlllm‘

= Role player setup
=  Use with MACE — Window Configs to create cockpits
= RWR, IRWR, CMDS

1P - 1310/ALR

= DF and other EW displays
= Cockpit Multifunction Display (MFD)

I
SEARCH  MANDOFF | LAUNCH  ALTITUDE
5

240 240
- - FLARE
JETTISON
CHAFF FLARE T

1
PROG

@ OFF

SINGLE

24
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Data Build Execute & Control Analysis

File Mission Builder Mission Cantrols Entity Controls Scripting Avionics Displays Combat Displays Wiew
MACE Workflow - Analysis Tab

D90 %++% 0 0008 0-3 000" e o ! i .
someen o meom| W In/After Scenario Analysis
C)
: = Message Window
okl & o : ' B = EventLog
= EW Analysis Plugins
= Mask Analysis

G
faual Detoction Airborne (A-L-5

Angular Rescluion
The angular widih of sach line radiating from the
e

T —— - - - . - - - 300 MHz
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MACE OVERVIEW
MACE Workflow - VlewTab

|- D-0-0-0-?%+%-0-0000-0-©-0 00 - e A

Fie  Misionbukls MasionCatls Enbty Conros  Soiptiy  AviowcsOals _ CombutDigleys Ay | View

EVALUATION LICENSE

Prefemed Projection:

Xs,.....m ‘: o ' Hapscales Eust i ¥ sohencalMercatr -
- 4 .
@ 9000 " @Y @ A LIl

__mHssionver | ety view . 1 View | prosecton

{Time of Doy} [ Reftosh Weather
o7 (555t 5] Henre [ o] om
TimoZons: [(UTC)Covrntod Unvend T I Use Vinsther ot Onmship

[ | Local Time: 180000 Ague 08 V4
(i Afect ircrat

Visather Region: [ GLOBALDEFAULT |- | DeleteRegion +| | AddRegion «|  [lVinds Affect viespons
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| File | Mission Builder Mission Cantrols Entity Controls

NOT FOR PRODUCTION USE B - * PRIMARY * =

'~ Layer Manager
File  Window View

Tesms Mep Platims Viespors Detalicks Emitiers
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Scripting Avionics Displays

Settings, Map Controls, IG
System Settings

Mission Settings

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

IG Launch and IG Plugins

Map datum

Combat Displays 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

C:\Users\Public\Public Document\MACE\Missions

A O b

DR -e--0o

S5 (B Wisiontude MissianComk  Eobly Conta  Sciptng _ Avioncs s CombatDeleys  Ansiye

™ MACE EVALLIATION LICENSE - NOT FOR PRODUCTL

| oatan % MACE & ARMOR

output
32 Drogbox

@ OneDrive - Persona:

> @ Qsyme
I This bC
[l m o
& Open x
« Users 5 Public » PublicDocuments » MACE » missicns esrch mi
Orgonise = New folder =-m @
’ te moddied
v W ThisPC
test divectedFiemis NS File c
o Desitep - 2]
JED_Remote Detonation s ] NS F
 Document:
. missionamis 2401720 N File 1
L Dounioasds (=)
N F
8 Music e (G)
ps
1 Pictures i |
[T test_missions.mis E ps F
£ Videos .
Tutorisl 2 B : A Fie Wiems
e Local Disk (C3) -
[ Tutorial 2 C.nis 2170172023 143 M s5k8 ¥5.05M
= DataDi) . !
Tutorial 3 mis. 26/0172023 1306 AS File |
& B9l Master (E) -
[0 yreyz3a.mis 7 3 ps File et
File name | Tutoral 3mis MACE Mission Files . mis)
Open | Cencel

7 esetertion s

a0

Workdwide_10m_imagery

> M Network

VB e e

o e | [0 -
-l -R N
L . s

Pub

YT ——

™ sort = view e

ARMOR_DEMO “ 1

backup 103/2023 1213
HiowlC 161
e 2023 013

MUGMissions “ 1

[ AfghantAdermomis

") big mission ares.mix I

[ Bluelam EW_Sestdemis

Bluelsm_EWMlission.mis

) Buckley Thest Recogtion Night 2 mis

") Demo_Men Rehersal.mix n

[7) Demeo_Msn Rehersal 2.mis

") Dema_Msn_Rhersal_3.mis 5 1802

) Demo Mo Reharal

") Demo_Men Rehersal_S.mis i

[} Deme. Msn Rehersal 3.00-01-35.mis

) drone sarm testlmis 1
) Genesic Tutais 5mis 250n2023 1213
) GulfOman_EWMission.mis 1621

[ HurlburtFieldDEMO.mis:

) LOGAR3Deperture_v1.mis " v

) MACE VRSG Dero Kharsbsd Jan

") MACE_VRSG_Demol.mis i v

| MACE VRS6_Deme2.mis

) MyTestSavemis 4/2021 15:24
") New_Tutorials.mis

) Sample_Mission.mis

() Sample Missicn

rsion.mis

| Samnle Missinn Gealinn mic un v

Copyright

< TIP - PIN THE MACE DIRECTORY

‘Pin to Quick Access’ the MACE folder

I KACE
|

Open
Open in new ta

Open in ne
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MACE MISSIONS, MAP CONTROLS, LAYERS

PAN
LMB on {WVission 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 &

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

0.5 nm

Centre
Entity on
List Entity

e
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VIEW - In-Mission View = Layer Manager

MACE MISSIONS, MAP CONTROLS, LAYERS

The Uverlay Manager Laser Line Camera Line Target Line

wr Lper b anager

Detection Rings

Fim Wndow Vew
Teancs My [-ith
=] TE“; = B-F— Lwalnkx = ] — Erminsiorm
= Il Tase o =
1 Cory ¥ Desfemied [F{™ Bue 2 Tk
B W Red "o [E11 Rl J2 Tronhs
O Oy i Dt e 1™ Heutad 12 Trachs
F W h=ers Toam [F]  Lirkreran 13 Twccn
O ursesen tean = J5 Temck D pinmbor
O oty Do Dedzoosd Bl 23 = [l Famoer ages [F Bz Tean Sk
O HAEZDRG [~ Faal Tiaan d3a
|magery [0 FuBaxh [ Mol Taar 22
B[ e ey [= Inbrwvan 15 Tmdon

&

=000
Z
i
B

Open Street Maps

Platform Text

«TIP - USE THE LAYER MANAGER

= Add it to the QAT!

= Filter your map based on use case

= Save configs based on use case

= Look here first if things aren’t displaying
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MACE MISSIONS, MAP CONTROLS, LAYERS ... s

Layer Manager Intro
= MAP

VIEW = In-Mission View = Layer Manager .‘

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

e Wiedow  Wiew

lwars Map Faborms Viepors  Uoislisks  Emriers

o M
F [ ES5IMap Qs

- Serireld Wakdwide Imegery
=[] W e S base
|~ W Weap Ve
- M Fosd Vertens
@. Ful Pl Budideg Yo o

AR Fader inzges
D. RAALTE (8 AR
* RMB - Appearance -0~ fis Lo
B-[1- - A g
= Set transparency a8 : EI |.I e
wion bsagea
[ ]
Brrra BY vy =
- v oA CHw e
few b
m S e ey —— T T T
Fa B
= [Crpme——
Takn
[ Erp—
LY S p—
[reims o Frncke Womodow w32 =
]
F sorw g
B Caibesl Pt 7 '”——-1‘
R s " liwinta
4 ? wrdaiog ik |oma -
F = aborg o corg e
[
=31 [
% ZeH-B-a-*r - MACE == RO A%SIHFIT KIS Tefanal 4 mis - nox = | o | o | ewe
R Fh: PreaspSdde  BenoaCedek | ceolp fediol Seemicaleday Coehid Crobys Eraban Vew caph - B e l
EIs <51 @ vl R @ -.-g.ua-mm:t:mmc:r — —
u . x = ﬁln = : e ﬁ e Castomion Quick Accma Toolbar . .
sheaiie @ wnonessa | BaceClick e Taolr b e kb | L] Add a qu|ck access button
| e P pimize the Fibig =
Bn)l
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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=00m22s
https://youtu.be/v3FHqkld4XI?t=00m28s
https://youtu.be/v3FHqkld4XI?t=00m33s
https://youtu.be/v3FHqkld4XI?t=00m40s
https://youtu.be/v3FHqkld4XI?t=00m52s
https://youtu.be/v3FHqkld4XI?t=01m04s
https://youtu.be/v3FHqkld4XI?t=01m14s
https://youtu.be/v3FHqkld4XI?t=01m18s
https://youtu.be/v3FHqkld4XI?t=01m22s
https://youtu.be/v3FHqkld4XI?t=01m32s
https://youtu.be/v3FHqkld4XI?t=01m53s

MACE BASIC MISSION BUILDING

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 BASIC MISSION BUILDING

.. g S W -0 -0 s MACE =+ UNCLASSIEIED FOUD * - & x
NeW VS G|Oba| NeW - MISSIon Clear-OUt Ale m?m Missicn Coemle  Freity Controls wioelcs Disslys I:urlrnltrmhp Erakmis View ayle - HE -
menﬂl:m{.__T__E:_—: —n
Save L_éiﬂ_——l E ::‘pv: ) @ - Gcﬂﬂﬂl! -
= Clean — Mission not started e
File [mipart/Eepon [aiahazs
= Dirty — Mission in progress (includes time stamp)
Quick Open from BSI/Quick Menu
Scenario Editing Workflow: = [Recontmissos
1| UAV_TADS Asset_for Jaymis .
= OPEN - EDIT 2SAVE->PLAY ->STOP 2> RELOAD (BEFORE EDITING) %Qﬂen... i UAV_IADS_Assetmis ” |
» Use ‘Recent Missions’ .gm... i?tz_ﬂél':hm . |
= Or use mission builder toolbox S
£ MISSION BUILDER-> Mission Builder Toolbox
Miszion Builder Toolbox X | Mizzian Buslder Toolbax *
1~SHORTCUTS ----------==---mmmmooomooooog
0 D - () m @  CTRL+ S Save (Overwrites)
et L ot e e  F5 start Mission i
 F6 Stop Mission :
BSI”

Copyright BSI © 2025
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MACE BASIC MISSION BUILDING C““””*’exf‘”gf‘”%'“ted
Add/Move/Select/Change Select and lick ;

Search By Category
= RMB Minimise All

[ALT] + Drag and drop
to add a group

@

‘-.
<
e
*_

Filter By Type

Ll

Aircrat (24N =B Far

2 ADD:
i * Drag and Drop

% OR

AC-130W ADM-160 ADM-160C A I .

MALD | MALD- ] = Select and Click .

X 4k kX X % X Filter By Team / Role
AH-1 AH-1Z AH-6 AH-64 AH-6M Airbus —— - . .

% % % % R e H = RMB after finished adding
ALE-S0 Alphalet Altius-600 Altius-600 P Fo——
Towed ESM Show All Teams || Hide All Teams

DKX w X %X ZRed [Bue [@Nevtrsl [ZUnkoown | [y Reset < TIP - CLEAR FILTERS
iS00 AMX An-12Cub Am2 A2t 4 ) P'“‘f'”““‘“

X 2 % £ X | ot St Clear filters and search windows or else you won’t see

’ : i i . : i
52 AN ATEB AT ATRE (|| BT [@sean 7 AwACS all available when selecting platforms in future
/| Fighter [¥lcsar /| Tanker

% X * % 7] Recon [#] vehicle ] Tank
AV-88 AAZERTTSAS AW-159 B737 AEW 7 Adllery [ZlaPC 7] Ship

. X x 7| Gunship [#]4sTARS <] ELINT ¥ DELETE: 71 Properties

Balloon Bell 230 Bo-105 Boeing 737

= CTRL + DEL - Selected
» » » X

= Wespons and Equipment

Boeing 747 Boeing 767 Boeing 777 Sombardier = ALT + DEL — Non-Selected IW Devices
DHC-8 OR 2. Tactical Data Link (TDL)
‘ X )( )C )( . Actions »
c-xxzc-wa@; C-130H C-130J C-130J-30 L] Drag and drop to bin i '
K % :
SIMR - C1300 ci‘s;« c)i,« C17A c-21 OR | Selected v Select All OF Same Type
)'(' x )( x X' = Via Context Menu (RMB) Mission Rehearsal Tool Invert Entity Selection
A A X Delete Selected ntaylez)
Enter Search String 4% ——— Search By Name ) Copy Location
: Copyright BSI © 2025 g
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MACE BASIC MISSION BUILDING

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

OR
= LMB on Single Platform

MULTIPLE PLATFORM SELECT CHORTEUTS e
= SHIFT + LMB - on individual platforms CTRL + LMB
= SHIFT + LMB & DRAG - over multiple platforms
SHIFT + LMB

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

ALT + DELETE

MOVE MULTIPLE PLATFORMS CTRL+1t0 9
ALT+1t09
CTRL + LMB on the map area (not platform) CTRL + W
CTRL+R
GROUP AND RECALL
i ALT + A
= CTRL+(0to9)t
+ (0 to 9) to assign group ALT + G

e
@J = ALT + (0 to 9) to recall group
Copyright BSI © 2025

LMB = Left Mouse Button
RMB = Right Mouse Button ~~

Move the single clicked-on ltem OR

move group selected to LMB clicked Point
Multi Select (Drag or Click)

Delete Selected

Delete ALL BUT Selected

Create a Group

Recall a Group

Reverse Selected Platform Waypoints
Resurrect ALL

Select ALL AIR
Select ALL GROUND

___________________________________________________________________
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MACE BASIC MISSION BUILDING
Add/Move/Select/Change Waypoints

3 [~ . . u - u - 9-0- 9 ‘\ . A (- 5 ! MACE EVALUATION LICENSE - NOT FOR PRODUCTION USE !l *** UNCLASSIFIED ™ - *P.. = [}
Wa Oint Add File | Mission Buids  MissionCortols  Entity Controls  Scripting  Avionics Displays. rcombuww Anslysis  View Style ~
(Staﬁfun =0 029 290 5 .
R - 8@ OQ® I —< Waypoint Properties Window
rrEw @ il '
Ay = Jistance to \Waypoint: 4 58 nm
- S
= = ]
—— Lopy Location 3 . RMB on waypoint for properties
Context Menu Add P = : yp prop
| et o ] CTRL + LMB on waypoint to move
= | Navigational
- . Use stateful button to add multiple @
1S P 05 0 : Ll Orbit waypoint tool @
1ADS Acquisition (ACQ) Sites (0) b
1ADS Torget Tracking / Fire Control Sites (0] — ¢ H
[T S — . Context Menu Add (Later MACE Versions)
—n - = RMB on Map — ‘Add waypoint here’
Space (0) s
iren ]
_______ VA Manggement] — = — ==y
\agametre ) elewar ) adaawer )| .
Getmeste Dot Doines) |[ € Waypoint Add/Delete Buttons
\:\_ <<Prev | Proceed To Next>> | |
e e =
/ .
iN| RMB on waypoint

39
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1 vizwm (o)
Known Points and Bullseye o '
= Known Point — An invisible platform, useful for: R E

Reference points for attacks (9-Lines, Call for Fire) s 1

1AL o Posst | CFYSOC) Siles (70

Landing zones e

15 Puepmeron (A5 S ) -

1ADE- Tt Tramhing i Fine Comliod Sikes (200 I
+

BuIISeyeS ARG | i f TE Sodw 1)

_______________________

Trigger points in scripts e.g. proximity triggers

Known Point

Select Any Known

- \‘I - pIRCye: 8 3 i "’ -'.—7 5 ( )]
Point in the List BIR from Bullseye: 280.6°T / 277.7°M @ 25.1 nm (D10}

Bullseye information from selected known point

Copyright © 2025
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MACE BASIC MISSION BUILDING

Introduction to 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 (entity
controls)

Copyright BSI © 2025

OIOIVI-T L

AR

!
A

In Intent (follows Waypoints)

Delta (not following waypoints)

Rallying

Moving to Target

Running Away

Taking Cover

Random Walk

Joystick Controlled

In formation

£3
/

Do@ecoove e

o
=
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MACE BASIC MISSION BUILDING

Student Exercise - Link to Online Solution Video

© 0N OO AW

—
-~ O

_
N

:

:

:

—
o

N
N

—
%

: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

01:33) Change one of the Attack aircraft to a different type of attack aircraft

01:50) Put an attack aircraft in an orbit around the Blue Soldier by using the existing waypoints (orbit tool)
02:00) Make the Soldier a 5-waypoint path

02:18) Move some of the soldiers waypoints to make a zig zag pattern

02:50) Give an air platform direction manually [by clicking the black line] and let it fly for a while and then use intent button
03:07) Stop the mission and save. Go and check your saved files - dirty mission
03:27) 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

Copyright BSI © 2025
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https://youtu.be/mC8zGlXm7LA
https://youtu.be/mC8zGlXm7LA?t=13
https://youtu.be/mC8zGlXm7LA?t=18
https://youtu.be/mC8zGlXm7LA?t=66
https://youtu.be/mC8zGlXm7LA?t=92
https://youtu.be/mC8zGlXm7LA?t=110
https://youtu.be/mC8zGlXm7LA?t=120
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

Copyright BSI © 2025
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ARMOR SETUP AND BASIC C

15t 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?
= Whatis selected in MACE ...
= ... until we ‘LOCK’ an entity as own-ship (9

= 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 (OSI)

(4) If running AMOR locally use reset buttﬂn

NTROLS

uu s weusBoia  Musisalubds  Bridy Cabide by Aruncluby  Conbrledw Ay View Spu v W ov
\.L Musurl EY b ek
- Q Map Sl . . Mep Ted Sow velfuarez v agenaan:
" - . [t e " Sebe v Mol -
™ V¥ S e Symaemlane Qe
E . =} ———t \ e I saunch ASNCR l
b I al- Saw AEMOR Canes
“ [rb HANCH St rcx I
& ARMOR Flugle - *

________________________

Selected
Platform

:

TOP LOCK
Visuals (Ownship)
Locked to this platform

BOTTOM LOCK
Sensors
Locked to this platform

Copyright BSI © 2025

Coninasan Sating |CG|E|H‘|'IQ|.|'“|H‘|] Camara | 30 Shapss |

FARIGH g -7 0T TTTSSSoooooooooosmssmsoosos
Q ARMOA Fath | CYFrogrem Files Eatfespacs Simolstons SA00 GAMOR e :
l

1

I

el Teran Fatra | Found 4 ARMOR teersin search paths. Launch ARMOR
____________________________________________
Shane] Mrssion Enabled Licerse  Local MACE - Exiasded Wailam

Camera Posibon
35F WE 16843 73133
A s Ot MSL {0 AGLE
Headng O lme (53 mag)
Depression Sngle: O
@ ARMOR Plugln = X

Lanzriben

Connection Settings  CIGI Configuration |Cm\orn | 3D Shapes |

~CIGI C¢ ion for ARMOR

[V CIGI Enabled
Broadcast Address: (127 - [255 - 255 . |255 Send Port: 8003 ==

Additional CIGI Settings Receive Port: |8004

~Visual Settings
[ o
I~ Query Line of Sight from ARMOR Ownship View ID: |1 53 Ownship Group ID: |0 31
[V Ownship Attachment Enabled Camera View 1D [2 3:

[V Camera Attachment Enabled
Additional Visual Settings

¥ Auto Update Weather Enabled
I T T T T
a 1 Reset Default CIGI Configuration for Local ARMOR I
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VIEWS

A

O — OUTLINES

CAMERA ATTACHMENT

Screen / XR Toggle

XR 1:1 / Tabletop PoV

MR Pass-through mode
J

Magnetic / True Heading

Mils / Degrees Heading

Mission Clock Display
J

Altitude units m/ft

Cycle Coordinate Format$

Altitude amsl/agl

S

Main Spectrum Sensor Spectrum

Main Polarity Sensor Polarity

1- FIRST PERSON

Trail Team Filter
Trail Type Filter

L - LABELS

Y — WAYPOINTS

4 - ORBIT

Waypoint Label Mode
Cycle Waypoint Entity

5-NORTH UP

tab
ON SCREEN UI

H
HUD
MACE
B \
BEAMS B WEZ

ATTACH / DETACH
spacebar
CAMERA

6 — HEADING UP

+
ctrl _
-

7 — TARGET

HUD Scale

Waypoint Scale

PERFOR

MANCE

e

F12

MODEL

PrScn

C— COMPASS

9 —SENSOR

32T WK 68526 96829
1,837 ft MSL

V —POSITION

0-PIP

Freeze Entity Motion
Video Capture
Screen Capture

insert

del end

T
]
i
i
i
i
i
i
L

age age
up down
page page

mp-=m=m==s

 S—

IR Manual Temp
Lower limit up/down

IR Manual Temp
Upper limit up/down

IR Auto temperature range
.

Label Team Filter
Label Type Filter

. Label Compact / Large
A
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On-Screen-Interface

Attach <Spacebar>

LSJ Camera Modes <1to 9>

Video Capture / Stream

Pause <CTRL + PAUSE>

Visualization Overlays
Trails <T>

Waypoints <Y>

Waypoint Scale <ALT +/->
Beams

WEX

Control Zones

Threat Domes

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

Display Overlays
Compass <C>
Position <v>
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 04 Nov 2024 17:12:43 Display


mailto:support@bssim.com

ARMOR SETUP AND BASIC CONTROLS

Labels

Label Type Filter

Compact / Detailed

Callsign

SAN_2
Generic S4N

Distance From Camera

133 km

HOG  BBYN 895T

NW_Auto_AA
Generic AAA

s # nph

18 kn 4.6 km

MY_Auto_SA
Senarac SaM

Jammed (by Blue)

HOG 357N 60BT S

2 moh HDG DPEM 99T S B mph

THUNDERB2
Generic Fighter

HOG 1756M 178T  I4S
AGL  4B3 ft

Entity Position
# Of Attached Entities

26 kn

52@ ktz

BMP-3_2
BHP-3

HDG 357 BBET
+4 ATTACHED

Copyright BSI © 2025

Heading Mag / True
Dead Entity

TEL .43
Ganeric_TEL

HDG 843N B46T S
TEL_44
Generic_TEL
HDE 271M Z274T S
TEL_45 178 kn
Ganeric_TEL
HDG BS54N B58T S @ mwph
TEL 42 176 km
Ganeric_TEL
HDG 296N 28%T S 3 nph
T7_41 177 xn
Generic TT Radar
HDG 357N BBeT

BOBARTE
Generic Bomber

HDG 265N 26BT
NSL 6483 ft

Altitude / Height

177 kn

8 mph

168 km

IAS 392 kts
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ARMOR SETUP AND BASIC CONTROLS

Trails

rail Team Filter

Trail Type Filter

Roll Inverted

4

Start of Climb
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ARMOR SETUP AND BASIC CONTROLS

Waypoints

Waypoint Display Mode: ‘Labels only’

25@ AGL =

—— . -
Waypoint Label Waypoint 75 kt S
S - PUSH

10gg -
= 4 28 fff"
3 e , s
* AGL
Leg Altitude 508 A
- 1 80 kts Waypoint
Entry Gate
,
1P
A cp
00" G\ Pa 396 kis
1 ts
’\975 Kts \e®7®5 ﬁ
lag pUSH
7: I:lt(zj

Exit Gate Waypoint Display Mode: ‘All with labels
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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

NG Settings

= 4 Spectrums
= Polarities in columns under each spectrum
= Settings at the bottom of each column

BSI

IRC Rain

55
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Common spectrum and polarity settings
= ARMOR Preferences

= Display / Sensor Spectrum
= Resolution
= Noise
= Mask Type
= Always / Lifeform / Attached / Never

Display Spectrum

Spectrum

; Resolution =0

Copyright © 2025

L

Resolution =11

Binocular NVG Mask

Monocular NVG Mask

56
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Sensor Picture in Picture

Sensor Camera
Default Position

Copyright

ACFT
32T K 55156 64541
22,253 HAT

o oTar
32T MK 06214 59700

134
919
5.2W

w74

Sensor Camera
Force Viewport
User Editable Position / Size

© 2025

61
4750705
110
16811
5,400

57
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L] L]
Viewpoints
Viewpoint Menu Jump to Selected
Viewpoint

viewpoints | s
e . . e
Previous Viewpoint (O [N ) . .

Cycle Viewpoints

Saved Viewpoints

Viewpoint 29

Latithde 4830963
Longitude 8.504745

348.82

2645 | 16 Feb 2023 15:40.90
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ARMOR SETUP AND BASIC CONTROLS

MACE - Environment Settings

Clear / Open/ Save
Environment settings

Date and Time
Time Zone

o e R T T e /
ISMITH.IU'EI B0 dawey 2 il

Refresh (if not auto
refreshing) in visual

Weapons and Aircraft
drift with wind

Fog and Haze

Viroa s l i . :
—>Trw_n.-w. 1T e b T _| E ------- ([T Y
:lwunn- 10600 Laeway P PR TP 7
B e e e At | Tonne st ireent I
Wygalwr “mgme:  "RINAY NSFALITT |.- ez Hegen - Esdfapan v | rlmA.ia:l-lmpml-
e e
kaTa L5t L=FALIL] Lacabzt act
: _________ L EETEETEE Y 1 furbes Czadmare
| Yoiddy = OO | Torpeaas | 5] F S0 REo =k
:l_hcl:-r £ lam ! Pressmar ﬂﬂ kg
—’: Trerdim : Hobemliy | Do gt deiby, 0
| gL U] e vz Py Daian. =] EiBuw bt (Dl

Cloud Layers
Thickness
Coverage

Fixed or Variable winds
with limits

Rain and Snow

Sea States

Editable table of winds at
different altitudes

Sorm SyaEm
T brazejihamdan anser leg o Lced Lapen el Pres plator)
Frdar Tue | | S Lucatig |u- il 3 Lmpdas Lin bisp
Civerwian I deg  Mihus DEre D & CivedheDacny (e I I e Ik mn
Lorah

L &11W1 S e S -1 ;I

Lits -1 b st ol by £ e Wb A Sor it gAracane

Copyright BSI © 2025
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Student Exercise —

V0N OO A WN S

— — o e e e e )
SN ST SEELS

(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]

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

( ) Open the viewpoints function on the OSI

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

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

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

Copyright © 2025
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https://www.youtube.com/watch?v=6NCDOvZNF5o
https://youtu.be/6NCDOvZNF5o?t=13
https://youtu.be/6NCDOvZNF5o?t=18
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

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

= 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

Copyright BSI © 2025
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MACE SIMPLE ENTITY CONTROL

Intent and delta
= |ntent (Waypoint Following) — Black Vector Line

= Platform follows waypoints

= Return to intent

= Button on ENTITY CONTROLS Tab .
= RMB on platform vector line

Waypoint following (Intent)
= Button on ENTITY CONTROL FORM

Delta (not following waypoints)

Rallying

= Delta (Not Black)

= Platform does not follow waypoints Moving to target

= Tell by vector color OR intent state drop down Running away

Taking cover

DIOIVI-T X

Random destination

Joystick controlled

In formation 62
Copyright BSI © 2025
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MACE SIMPLE ENTITY CONTROL

rSHORTCUTS

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 ALT
CHANGE CHANGE CHANGE
Type new Type new Type new

speed Heading Altitude

Entiky Control

Incremental
Changes
By Dropdown
amount

e e (w/_
__,14_,_,‘_ >4 *,|cm_\.¢u—’m

T s @ P[RR el PrE ]

o Harm MO
Flex Flex

|Cmrd Action: x ‘
Orbit Attack Centre Camera
Location Location Map Slew to
Location

| COORD ACTION

CTRL+V
Paste
< Location

RMB — Copy
Location >

SPEED CHANGE
ALT+LMB ON A
& DRAG

. - 4——| RETURN TO INTENT

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

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 @ —{ rervmronmaw

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

i e é Blue Intent |1 | !
: - Line (Rally) |! :
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 |
| : i Change Shape — (CTRL+LMB) |
| : : 8/ pentagon i
i | | (CTRL+LMB) :
FrSHORTCUT S === - - - - - - oo oo o o o o o o oo R e EEEE R
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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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 et -

Sawn Sl

= T - |
-

MACE SIMPLE ENTITY CONTROL
Adding Weapons + Instant Attack

e & o e W00

P N

L. |

LY
- e N rermans
Filim tha : T Ty e
1ol dha el £ o g
Vs P e .. = R P
Vi I bsedlaae
poemen e
presyres | i
[P el
[T R
i 1w o
Phem il o b
fr—— E b pa
e = - pa e
[, N RERE S
Liem FERFTSY EYCear
i MRS | SATHAT FrEC R Ty O]
177 Lk 7L [ S
1wl ¥ LETeTE
1 v L C Lsa- Lo
1 b e = T
[Er—— b
Lilom a1 [XVRRTS .
it Tare 14 el
13imms s Fincpe WAUFC =
(TR T T [ I—
R = iy
e 2 1o
1 s . Bt g

Marz i A
" i
sl Dictoncion Sears WL 1
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MACE SIMPLE ENTITY CUNTRUL M\V/VeaponReIease Target & Attack
Simple Weapon Use ?®®@© 6@
Chaft (RR-13C):Left Wng Dispesser o Attadc €4—

= \Weapon Release Button &-

-

= Will release any weapon in the inventory e NN A
IR Signature 1y B |Ed::|
» Regardless of range or guidance i e RN
A RN G::::::ZmM:M :: ; — %
L |n WEZ / o GOU-12RavEwy Generic Airto Ground Missie 1: o : :sa..:
= OUt Of WEZ i A-\:vjnj:r-;-v Geneio ARM 1Li_: = =
. A weaz o [
= Entity Attack Button @ == X wa |
o

OIS Type 1,2.205.2.4,3.0

= Allocate and Move To Target Only G % 1A ey

QG0 12956

= CRTL + RMB on entity e
Speed 2525 k

= Allocates Target and Moves to Target only 3"31'5%"5"% Z2sam

* Go ‘Weapons Tight' to engage |ig} "o st Hinding: I8 () 3823 g
Nesxt Waypaint. X (not in inkeet)
Terget BF Comnvoy Lend (BMP-3)
Bearmg (deg) 356 7 {lrue) J 341 3 {mag)
Fange. 2.5 (rm) / 4588 1 (m)
Time ¥o Target 000033

= Will attack target with the next suitable AUTO ENABLED weapon  jeggiesiiz. -

. . : GBJ-12 PI-'VE\'.‘J“(. \Vsiting salvo ﬁuv:l Ss :
= Select Entity > Allocate Target &> Move To Target & Weapons Tight @ | ASLSEEDT, WAVERICK: g asbesinervl: 20 5 ']
| GBU-32 ."Qf‘” Waitng salvomierysl: 20 1
Bsr OR 1 Mk-82 Waitirg sshvo mtervel S5 |
L' Auto Enabled Weapons -

= Select Entity > Attack @ — Select Target Copyright BSI © 2025 66



mailto:support@bssim.com

MACE SIMPLE ENTITY CONTROL

Detonation Tool and Resurrection

= Detonation Tool

= Pick from list any ordnance

detonation
\78ljifells detonation (live mouse)

= Resurrection
= Individually from Platform Properties
= Raise ALL the Dead: CTRL+R

== SHORTCUTS- - - - - - = ooomoooo

' CTRL +R

Mission Controls: Detonation Tool

Single Multiple
. 5 A
Detonation Detonation
i 100mm AAA Naval -l
1
Detl:un%il:un Tool
List of
Ordnance
Platform Properties
Zperarion ore B |
AsdeiBilns b Asded Bl 1
[ CoppHo . (ML ¥ =
Kill i T e o
S LS
Framedat L |~
Sapaten] Swien | Ho Spacdesd B bea
Ly, . MAE A
Resurrect [—piE=m=is]] L e
Sy Arwes

Copyright BSI © 2025
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MACE ENTITY ICONS

Entity Outline:
l:l Entity set to ‘Weapons Free’
n 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:

N | Entity in Delta mode

' A Entity has attached entities

, FJ Entity movement frozen

| G| Entity being navigation-jammed
E i Entity invulnerable

LJ Entity being sensor-jammed
i Entity is landing

i G Airborne entity is on the ground
v 9 Entity is assigned to a 9-Line
-] Entity is assigned to a 5 -Line

' 10 Entity has not ‘pushed yet’

' X External entity from DIS or HLA
- Entity has concealment

BSI”

1 o
i Lower Ellipse:

i & Primary selected entity

| Other selected entities in a group
1

Copyright BSI © 2025

Long Lines: |
Sensor line and swathe i
Attached to entity (formation) !
Target line |
Track Line |
Short Lines: E
— Jamming Acquisition '
Jamming Search |
Jamming Tracker i

_______________________________________

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
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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

DAY 1- REVISION (OPTIONAL])

Student Exercise

©WNOO SN

MAAAAAAAAAA
SO NGO AWN=O

21,

2.

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 for blue and red, compact labels, platforms and guided weapons

Display trails for blue and red but platforms and guided weapons only

Play the mission & Attach ARMOR to NASTY 01in trail view

Make NASTY 01 loiter at its location — 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

. Set THUNDER 01: speed to 450kts using the side tapes, and Set heading instantly to 180

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
. 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 and equipment, remove all bombs, add an air to ground missile, deselect auto on everything except it
. Make THUNDER 02 ‘Move to target’, and set it’'s weapons posture weapons tight

Release chaff and flares using the shortcut buttons (ALT+C/F/B)

Now Attack NW-AAA with just the attack button using NASTY 01

70
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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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Hi

gh Level Process Description

(1) Open Terrain Builder Plugin
(2) Pan/Zoom MACE Map to build area

(3) Set correct data paths (from GIS Drive)

¢ zAM-0-0-0
(W2 File Mission Buider

O

% | Y5 ulbd .. - . - o - . - @ O- 0 s ! MACE EVALUATION LICENSE - NOT FOR PRODUCTION USE

MissionControls  Entity Controls  Scripting ~ Avionics Displays ~ CombatDisplays  Analysis
Preferred Projection:
- .| MapText Sze = |A Ti pre
2 ot \ ' Spherical Mercator ~
s: Platfurmkonsae ‘J = rain
+ & + e -

o

OSM must be running and connected to MACE (System Settings > Communications)

= 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

Imagery path (System Settings ® Communications)
Hi Res Imagery Data (Optional)
Elevation Data (System Settings = Data Paths)

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

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

Copyright

Terrain Generation Data (Land Use / Water / Land Polygons) — set GIS drive directory

\ | AHMOH len inerabar H
% General |Detn Fals | Segons |
Tuitai Exianis
rgt Miw Coordingies: 65085 -2 B0E WE Coordirales: BE.085, -2 630
©a
ot Fel Comdirales: 55 06D, -2 B0 SE Comrdinstes 55060, -2 630
Lastudinal Aange: 2.5 ko Lengitudina Range: 755 km
_.r- Exinnts sra sei bassd on f5u B&CE map's visible satenis
-+
Taman Gansmicn Opions
MACE Cula e Dl
I i?;.;.-.l 7 F... dings ¥ Cuburals _ Dhewratils Ex xrrg Tilen
v HBiomes b Costlnes Show Exising Tles &
¥ .
¥ Faoads
Feot Temain Foider. [E Tenin =
Temain Hame |"lml_l|rni- LI
Temain wil save e [E\TemansewTeman [
Hew comhg pats: |E ATemainewTomanm®ea Teman_NE5 TW2E_MEE TN Gl
Gererate Terrain
ARMOR;
AUGMENTED REALITY MISSION OBSERVATION AND REHEARSAL
Preparing World Data
© 2025 —
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BUILDING ARMOR TERRAIN

Worldwide Mapping

Double Click the BSIOSM icon in the

a | Start the OSM Applications
— OSM folder on the GIS Drive S

EI BSIQSM - OSM Server Control Panel

Open in browser

Apachepot 8080 () HTTPSpot 8081

Verify the applications are running
Note: the IPv4 Address

[38] BSI0SM - OSM Server Cogtrol Panel - 7
Control  Prerender Output

Stop O Autostart Open in browser t 8080

Staty Process ID Start time File
s path ":;; ;d:r:sses Status | Process ID Start time File path
1821681176 Izamo 13/11/2023 13:47:13 | DAOSMpg
n6268 13/11/2023 13:47:10 | D\OSM |
5424 13/11/20231347:11 | DAOSM\ap
= Bt
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 (don’t forget the “” - o X
TR = Tomman DT ENA CK Wnds Vsual Joystick Extema Sm Plugins
General GPS
Detected IP Addresses: (127,001 DovcaPot D
1200
Refresh 152.168.1.176 ‘2400 1 Scripting  Avionics Displays  CombatDisplays  Analysis  View Style ~ (8] ~
_AutodeletPors | Comnectpn Sats:  Discomected
SREARC 127.0.0.1 & | 1P Address for TCPIP GPS (#5554 522 #4%)
Relay DISto JREAP-C  Sender ID: 100-34 Include NPG ] Show GPS Feed (Must be connected to § platform)
Relay JREAP-C to DIS via: Entites Link-16 L] SADL JREAP-|
TACP CASS
TCP Server [ TACP CASS GPS Port | & Layer Manager =
Enable  Port | 288sfe] == Enable TACP CASS NMEA Feed
—I"""’e‘ec (flust be connected to a platform.) File Window View
TCP Client TACP CASS LRF GPS Port
[] sstworldwide
Enable  Port [ 888812 Server IP: [127.0.0.1 P Cimior on farget SareConnedia
Teams Map Platiorms Weapons Datalinks Emitters
UoP Ensble CoT  Port: [19014f2

Send Receive Port | 8888[24 Send IP. 127.255.255.255 | & [}

BSI Worldwide Map Database

1
LJppiserver IP or Name:  http/ [127.00.1:8080

Qen Datalink Setieas : | Enable SSL 7] Enable Residential-level Roads
BSI Worldwide Imagery
SetPath | [C\Workdwide_10m_magery s2cioudess-2020_3857_v1 0.0 gokg

1.

Copyright BSI © 2025

[ ¥

=)
E- 4 BSI Map Data
@ Sentinel2 Worldwide Imagery

MACE>File>Connect
Connect to BSI Worldwide Map Tiles
Connect to BSI Worldwide Road Vectors
Connect to BSI Worldwide Building Footprints
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@3 \IACE System Settings. = @ x

Optons Ao lmpurtJ Loggng  Msion Defeulls MACE Coniigs Dats Paths COMTUnkation DISNet TENA G Window Configs Vimusl Joysick  Extemal Sim Plugins

Detected IP 4 Device Port  Baud Rate

Refresh
Conechon Status  Disconnected

1P Address for TCPIP GPS (423 s 425 £48)

clude HPG #

Show GPS Feed {Must be connected to 2 platiorm )

Worldwide Imagery Data

SAD! JREAP-A . =
TACP CASS GPS Pe
3 = 1 Enable TACP CASS NMEA Faed
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 Dats Pths |Regions | Tile Downloader | Or use [Set Path] to navigate to the file on the GIS Drive

Server IP or Home:  hitp ! [127.00.18¢

actical Data Link

BS| worldwide Map Datzbase (required for all OSM data) Windows ( > Worldwide_10m_Imagery cl LImagery Q.

Enable
Set Address http://127.0.0.1:8080 (with residential roads) S Smten e s
= LESLhardy o I -
:EST\%er wide magery (used for low resolution imagery tiles) ] gl e idvicn_1om mage ontess 520 5857 1 50 gg | |

SADL EEETEEE T e e e e il

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

Channel Hopsing =

Needline: 1854

Needline Type: |7 - Mult Sowrce |-

Elevation Data (used for height map generstion)

Set Elevation Data | <ARMOR Elevation is currently set as highest priority elevation: % Openwith

hare

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

Set path [0\ Terrain_Generation_Files'Land_Use

1
1
‘Water polygons data path (required for coastlines generation) i hiftsC 1
1 5 -
Set path |D \Temain_Generation_Files\Water_Polygons'water_polygons shp Properties Alt+Enter 1 @ Connzd
1

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

Set path |D \Temain_Generation_FilesiLand_Polygonsand_polygons.shp

MACE>File>Connect
Connect to BSI Worldwide Imagery

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

0 MACE>Visual>System Settings>Data Paths

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

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

el m|m|rh<uu|

A avricedse mpm-:rh".m Foral Q15 d.nl_] 8 MACE Shstem Settings - [m] X
St adciman h'mc.‘-'l'-!.'l.IUJ:BlH.:l'_"mrﬂ-ueﬂu |m,| Options Aubio Import / Logging  Mission Defaults MACE Configs Data Paths  Communication DISNet TENA CIGI  Window Configs Visual Joystick Extemal Sim| Plugins
| [MACE Déka Directory Search Configuration
— BB e igedo iieagery (uied W ey resolaRon inagey tkes] [MACE Datef Type Directory Search Order
Dir tems
fial Prth ool o e 00l rsagrerytaZoioudiess M20_3357_ 1000 pokg CADRGgfep Data Num Oiveckory Hame | Found
_______________________________________ FE=====0 1| EACADRG\UK 05 Sample
1"~ semchricr magery 2ais joeed for Sigaer meckoicn mageny 4 sl :—|—>|l Hi-Res Imagery Data
1 1
- e
: St bnagury D | 10 hogia nasndubas irage e aromilnizie : Vector Map Data
| T Soame Cuvsrangeon MACE Hap 1 i o
] Show Coverage
Faipeeting Tamin Gereerion Fie
i Pt b | Cammign 00 Patt @ MACE System Settings —
’ : y 5 D = :
bl e 1) sk i it [t o i M i B ol Options  Audio Import/ Logging  Mission Defautts MACE Configs Data Paths Communication DISNet TENA CIGI  Window Configs Visual Joystick Exte
=i Pl |:__I_I_l"“| F—— e —y - [MACE Data Directory Search Configuration
—I [MACE Data Type Prioty  Type [ Status | Configwe | Clear Cache | Reload
e w30 readen it poch (e e for sembesdcing and wse i in ssesion thas] ‘ CADRG Map Data i R G | W AT T S —— Found 8135 uniqueterraintiles. _iF_Cgﬁg;n_er_\:CleuCadn\‘ Reload |
> || - ]
Saf Pathy E,r“r_,_-h_“w waLard_Uss — 2 cbB Elevation Tiles: 23997, Water Tiles: 22912 1 Configure || Clear Cache || Reload |
‘ Hi-Res Imagery Data ‘ 3 DTED DTEDO: 25594 tiles, J Configure || Clear Cache || Reload |
ST mates o rh (aTioral, for cresting Tus more oated e lard uss o) —_ 4 VRSG No paths configured. | Configure || Clear Cache | Reload |
Chocma File || [EToas Gesmelon Foumds arake 2 e iWord Chrnarid baked & ‘ Vector Map Deta ‘ 5 SRTM No elevation found | Configure | Clear Cache || Reload |
—Lard pelygace cwiw padh jopionsl ko edundari tlas simiration] ——————————————— _’ Elevation Data
Cheousss File |= Terse Gacsmion Fiesland Ropgereiard pobgone fip
B e S . e MACE>Visual>System Settings>Data Paths
s s 2 - — = Select [Elevation Data] blue button on the left-hand side
CnegstFiie | [= e asemlan il Peiznralen_pomaate = 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
= CDBiis the highest resolution elevation data supplied with MACE
BSI’ = Check that ‘Tiles’ are showing in the status column

Copyright BSI © 2025


mailto:support@bssim.com

Terrain Generation Files

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

ARBANR T Sreweclin
Gansral LR Farche |Flegere
B0 e chr v charsolaser oo v ol DA dot)

S drase A i 0.7 050 [wilh resideriial roucks)

BE| s e e i gy [amd bor lowy nems ubmn imegery &

el Path Coielorchanda 10m_imesgeny'sadcloedlaen-HO0 5967 o1 00 gpkg

Fige reaolubion ey dot iueed Nor Diglheer iess lion gy Wes)

St imagery Clady | 35 high meecludon image Bl aveilabie

[T Shoes Cowerage on MESCE Map

T7 Shield (€) > Land_Polygans

(B Details

e ' pah (uzdor, for newesang e e ink eechiics)]

|I|D.T-ra-| Fatemicn Fissl and Liss
A

kb el we i in S hraaion Lkesd

OR Select each directory individually

|
13 |||| *Tarmain Cimrewwion [ ar Chmors_ona e deid S imaielo s seirinsd o
________ a

| -ared mshgera des path (oeSsrel, For redus s e elminekoni

1 i \}
,: Ohge Skt I Tmmn Carmmian_Harlan: Fohoondln: poserashs

________ -
1

£ nin sadh [recpnred Far ot ael nae Sanainn

!
i [[E T Carmnstan_Fied o Mobgpe-dssabe_schpum ap

1

1

1

1

1

1

1

I

[}

1

1

1

1

1 poplond |, b onaieg i i detaded ks i inkz] 1
I

l

I

1

1

1

1

1

I

I
________ A 1
1

Copyright © 2025
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Select Terrain Build Area

Terrain Extents

NW Coordinates:  59.953, -11.540

Terrain Generation Options

MACE Data OSM Datf
[ Imageryand | | 7 Buildifgs [ Culturals
Elevation
¥ Biomg W Coastiines
¥ Roadd

NE Coordinates: 59,

SE Coordinates: 38,

53, 42975
69, 42.975
60km

Root Terrain Folder: [D:\ARMORTeran

§  Terrain Name:

[NewTenan|

Terrain will save to.

New config path

Mission ares too large.

Mame
B Cache
B TemainElevation
M Temainlm
B Tarmain

! k=i h

Copyright

[D\ARMOR|Terran \NewTeman
[D:\ARMOR|Terrain\New Terrain \New Terrain_N60.0W11.6_N38.3E43.0ml

| |

© 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

77
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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)

Copyright

SERUE lerain Generabar

General |Detn Faihs | Segons |

Tuitai Exianis

:‘: W Coordineies: 55085, -2B03 ME Coomdinaies: A5 (88, -2.630
Sl Comdirales: 55 060, -2 B3 5E Coordinstes 55 DO, -2 630
Lastudinal Aange: 2.5 ko Lengitudina Range: 755 km

_.r- Exinnts sra sei bassd on f5u B&CE map's visible satenis

N

Tarmain Gansmicn Opfione

MACE Cula e Dl
[ Imegery aed W Buldings B Cuburals ™ Dverwnite Existing Tiles
Elewration . -
v HBiomes b Costlnes Show Exising Tles &
& Roads
Feot Temain Foider. [E Tenin
Temain Hame |"lml_l|rni- LI

Temain wll save o [E\TemanewTaran

Hew eoshy pats |E Temain e Tomantew Teman_HS5 IWILE_MEEI62 Gl

. LURMOR:

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 oo s w N

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 & 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 ...

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

System Settings = Joystick

el i) 1 » [

Ltiead m) hemrce: :;__3:
o o Toiad a2 2ok [ 100

FOTW el [gann = oo PO idsnl® |19 1o —H P

. . . . TOP LOCK
= Joysticks and displays control/view THAT entity Visuals & Displays
System Settings = Visual (Ownship)
ST, =" T e ——— ] Locked to this platform
Sumry LS o Visad D961 Wew 1D [T e :
Sie ab s 0 By i F oo # [ ) =

Al :
#] Erabisai irimch Weee |F|l!c'1-l'.|lll.l: :
1
1
1

Ot in) X,

dhamr Clpire 124 Topghs Cliant Moo (KOT C2HMCHK]

Saiscabla Spacrur
EJEN + BQ Cuba Rlréd F.=H + Kva

Egrmimiat s |EX™. |

Trcosbas Vawinka WAMSg: [T
SokectHed Ynpet O | T
SotectHie e Bl r s
[ERTST = [raen wad et

S G = |y,

CaardSpid TbeiZoow © ¢ 4] e cdmes
rEw: ek Sl o O [Emeoomas
Fabdbln T =

Febmibian = I

ot Ll s it [y |

Diwawran 20F Mg woe = | W

b
i
i
¥

Feime barch Torme

oy =, M F B P
et E= I =

T ke e |

o T [eea
Coter Vehichs Fraram o T d| & [emandEs
End i T | [emsosme
e =
e il =

1
[Rsssssssserersertrsssvmmmvmwas ° 0
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|
: <|Easiied I S 1D [
: i o B 02 Eilily. g F namo o+ i
1 Skt !
: ™ Earsa Forme - :
| oL Il | radad FrodmaT S Moo fnawcds m [ E - Frwsh e Filrm)
: Zaar Sew Fis sy Fiis] m BOTTOM LOCK : et
i ¥ Colmanns © S | i Dead e 0] Sensors / Camera ECTL
i e Locked to this platform g tme Tenc
! mAw  EHmmodn Eiren  @Erer e : R
1
1
1
1
1

81



mailto:support@bssim.com

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

82
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MACE & ARMOR MANUAL ENTITY & CAMERA CONTROL

HUD Symbology - Air to Ground

Bomb fall Line

Release Point
Indicator

Flight Path Marker

Target Indicator

= Release Point Indicator is in view = in range of target
. Release Point Indicator crosses Flight Path Marker = Optimum release point
-
B3I

Min Range

Time of flight
of weapon to
aimed point

Copyright BSI © 2025

Max Range

Range ground
point in pipper

Current Range
relative to
Min/Max

Pipper
(Aim point)

Aim at target with pipper

Fire when Current Range Triangle between Min and Max Range Markers
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Pod Symbology

Sensor Azimuth

Field of View

Sensor Mode

Laser Code

Sensor Elevation

Aircraft Heading

WIDE ACFT
{ 32T MK 82255 88789

Aircraft Position

30,358 HAT

Aircraft Height Above Target

Sensor Point of Interest

TGT
32T MK 92535 71588

BRG 132
RNG  16324aM P
RNG
TWD

ELV

Copyright © 2025

North Indicator

Target Position

Range and Bearing to Target

Target Elevation
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MACE & ARMOR MANUAL ENTITY & CAMERA CONTROL

Avionics and Combat Displays

e .~ c| File Mission Bulder Mission Controls Entity Controls Scripting Avianics Dsplays Combat Displays

Combat Dsplays

m File Mission Buider Mission Controls Entity Controls Scripting 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

B3I
Copyright BSI © 2025

Shllws e el epy e e ds WSS De

o

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

X — Boresight Camera

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

| L-STICK PUSH — Nadir Camera }—

~ OWNSHIP CONTROL CAMERA CONTROL
BSI

Copyright BSI © 2025
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MACE & ARMOR MANUAL ENTITY & CAMERA CONTROL

T T T T ————— h Release Wpn

i Lock to Tgt

l 7

1 1

: Boresight 10 O 8 Slew to Tgt

. el

1

1

: Fire Designator

Switch Weapon

Pod Zoom In'
SCAN RAID ON

1

1

[}

I

|

1

|_11_| :
Engage FLIR' (14 012 Disengage FLIR' |1
L= '
13 |

1

1

1

1

1

1

Increase Rng

/N

1

1

1

1

1

1

1

1 17/
:

.
1

Pod Zoom Out'
SCAN RAID OFF

1

i Next Tgt?
1 3\

1

1

1 Visual Spectrum 6/ 4 Pod Spectrum
1

1 5/
: Designator Cycle

| Nadir Pod
1

AIRCRAFT CONTROL

POD CONTROL

TAC DISPLAY CONTROL

Wpn Mode Cycle

Byl
%‘ _______________________________ Note 1: if using Tactical-Display plugin to enable zoom on the pod FLIR must be engaged g7
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

X System Settings > Visual @ Entity Controls = Actions
I@I P — o x
| (A Enabled "1 CIGI View ID: , Sk = KA e
Site: sop:[ o] Entit:|  0FF P [p.0.0.0 21| | " - = =EEE | Hieg o 5 == ey
_____________  Conta| il | T AN e
'@ Sensor fgrp___]| Not required in MACE 2025 | —
" Joystick
Use Loaded Equipment for Zoom / Spectrum
( Zoom | Slew Rate (deg/FOV): [0.0100 =]
| e e 5 ‘ Joystick Dead Zone %
Selectabie Speciums |
‘DEOBMT [FEC Color [IRWH  [HIREBH [ENVG ‘
88

BSI”
Copyright BSI © 2025
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MACE & ARMOR MANUAL ENTITY & CAMERA CONTROL

Environment Settings

Clear / Open/ Save
Environment settings

Date and Time
Time Zone

]
1 R i /
i Ml

Refresh (if not auto
refreshing) in visual

Weapons and Aircraft
drift with wind

Fog and Haze

Cloud Layers
Thickness
Coverage

Fixed or Variable winds
with limits

Rain and Snow

¥enoa I l
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Editable table of winds at
different altitudes
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MACE &§ ARMOR MANUAL ENTITY & CAMERA CONTROL
Environment Settings - METAR & TAF Entry (US ONLY])

Time of Day
Start Time (UTC): |13:DD:DD January 24

wieather Configs

8= |

B | Moon Phase

|3| |DBIeteF{egiDn 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)

-
e W Tarminal Ao Faranl - [m] s

KDTS 220953Z AUTO 00000KT 10SM CLR 26/23
A2979 RMK AO2 SLP086 T02560233

Import WETERs bafora TAFe TAFs upadsie losded METERS, a Forae TAF(S)
o -
\weather Region: |KMNSE |T| 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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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

93
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PLATFORM SEMI AUTONOMOUS BEHAVIOURS
CHANGING WEAPON POSTURE, REACTION POSTURE

: o Platform Propertiess AC-7300_3 b4 : F_FROM ENTITY CONTROLS MENU ____________-:
i 1. RMB on Platform , Crus a] ! : ;
1 \ 1 1
1 I-‘-.nc-um_l | 1 ]
! ¢ AC-1MI_Y: | x AC-130W Helth: 100 ! ; |
1 DISType 1,224 4 1,2 5% ; | Ertiby Comtrok Saipting  Awlonics :%5.5_ _ CombetDissles  Analyse i
' BT Fropers= OIS I0: Sr 1. fape: 700, Entity: 1003 d i P i
| ' | 990 ©.© 3 @ |
1 i Location: 100 £323035 1672007 1
: ‘Wespans and fquipment Ty : : . -: : :
. . . | = 1
1| P e : e 909 Q28 & .
: Actians ] Hesading: 08LL arus) ¢ U200 {mag) : : ; e 1 :
S HTEY Lo
1 = W 1 5w !
5. —— ! !
] Frupsatins =] ! / 1
! 12} | [k e i i Auto React i
i : e ~ i 9 Wpns Hald i
1 1 1
] : Dt Netbing il 5 ! | Run Away !
i : ! Fight Fas il 4 0 = i
; 2. LMB on Properties ! Fanction Foeturs e ]! i Wpns Tight d
sk Caramr ]
| ! Flues Ay i i | Take Cover i
i g Seripl | : i Wpns Free ""/ :
: Saachon Sonpl 1 1 1 ) 1
. oat Clamping | Roof £ tsmsing : : ) FightBad :
y I_l_ﬁﬂ:ﬁ____________________l ! ! e Suppression - !
; I =/ Fiod | ! OWS' Do Nothing ;
: | Team Sfilistion * ﬁ"" | i 1 — ]
| el I 1 L e i e !
| —— nnewn_ ____ |
1
1 : * Hod : : Mission Controls = Mission Options
i ! \eisapons Posturs - :9” d : MissionContrels | Enbty Controls  Socipting Avlanic
1 1 =ree [
! A, Supsesseion ___ 1| e @ @ r:
! i =t )i ! kD&
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1
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- 1
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| i Hillknlty | Delele Weapana ! .
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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

Wea pon Tight 0 parameters
POStU re Free e Platforms will automatically engage opposing team entities. Must have LOS and meet weapon parameters
Suppression e For ground units only. All commanded platforms fire in the direction they are facing
Do Nothing ﬂ'.'ﬁ,j Platform will do nothing
Rea Ction Run Away }/: Platform will run away
POStU re Take Cover .i*;l Platform will stop, go weapons free and attempt to return fire
‘Weapon

Infrared Waming Receiver

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

Fight Back K_:ﬁ'

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”
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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 taking fire

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

MACE & ARMOR SHAPES

Learning objective:

Learn how create, save, load and display 3D shapes in MACE and ARMOR

Enabling objectives

Understand the basic functions of the MACE Shape tool

Know how to draw basic shapes in MACE

Understand 3D properties of MACE shapes

Know how to change the appearance of shapes when creating
Know how to save shape files

Know how to import shapes to MACE (including ACO files)
Know how to ‘push’ shapes to ARMOR

Know how to edit the appearance of existing shapes

Copyright BSI © 2025
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MACE & ARMOR SHAPES ¢

-

f_
o

e
3

MISSION CONTROLS - Shape Tools

Mizsion Controk Enkity Cantrok Scripting Anionics Diaplays Comhbat Displys

) QOB o k5 & \
o0 ®9g. 9

Mizsion Options Map Tools Oetanation Too

(1) Mission Controls =>Shape Tools

(2) Select Shape

(3) Draw Vector Shapes on MACE Map

(4) Assign Appearance Properties

(5) Assign 3D Properties

(6) Select [Draw] + Save with meaningful name!

= |deally Save with mission file in subfolder

BSI”
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MACE & ARMOR SHAPES

the Line shape

Uses for Shapes and Vectors

= Proceed via — waypoints
= Right click on the line for context menu
= Proceed via/ proceed via outbound

= Adds waypoints along the line

= Containment shape for random destination
= Polygons can contain random walkers / patrols
= Select containment shape (flashes red)
= Select random destination @

= Triggers for script o @@@%

: : : : | [ »
= Shapes can trigger other actions in scripts o Y| S Conanmentsine D

= [f entity is within / outside .... Shape.... then

1] LM
A W By
I W finganis

¥ Platiorm Vittin Fagion Flstiom [Fuman_2 =] K | Al ] .
v - - - | T seers' Publbc Docurenc MACE mis aiona Staps Fiey Sordinia e Mnele
BSI |5 Isize Fagion [=] ChseveCaeignor Flalkons iy e, MLSIMCustomers Eatiossace Seusalions Cala MACE
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Importing Shapes in MACE

File Tab Import/Export

Vector Layers — Shape Files (.shp)

Airspace Coordination Order (.aco)

Shape Tool — Text Import

Well Known Text (WKT)

Definition/creation of complex shape geometries

Imports and saves as .shp

Copyright © 2025

| File>Import/Export

Append MACE Route(s) (xml)
Common Route (.crd)

EOB 318 (\tut)

EQB PCI{.pci)

GIS Project

MACE Route(s) (xml)
Mission as XML (xml)

Nav Point Entities {xml)
Raster Layer {.tif, a.toc)

Scripts (xml)

WVRSG Cultural (.clt)
Weather Scenario Content {.cav)

XCITE Scenario (.mvn, .5cen)

e o
e
Erter VKT value hers or load from file.
POLYGON((3.0549976
39.94038840000001,3.0604907
40.12545119999999,2.5496265000000005
_ 40.13070129999998,2.54276

—#39.9709161! 84,2.8709765
39.969863799999985,2.8708049
39.932885899999995,3.055046
39.93324580000002,3.0549976
39.94038840000001))

7
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MACE & ARMOR SHAPES
Displaying MACE Shapes in ARMOR .

Displayed via the MACE-ARMOR Plugin

Only certain shapes (for now) can be displayed

in ARMOR
Polygons
Circles
Currently It Does Not Display in ARMOR:
Corridors
Lines

Points

Pre 2024 MACE View>IG View

# ASACR Mugln

Suitrgm 30 Hewmy Camena

Post 2024 MACE Layer Manager

Send Tn L Karsa

W Gy Orve_MOLS 10 Comore se  sibeposc e S ibione Dl WAL M
Gy Drronts. MM osvrr e’ A sdtisnc m Sirodabiones ' Dialw WACE b
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MACE & ARMOR SHAPES

Hip
Cope;Lazrdan

Editing Shape Properties S,
Skl Taan Froprrde for i
L H D-l:::h g
< (1) Quick Colour Changes from the context Menu Moot
B Mot ol
< (2) All other changes use the VIEW = Layer Manager - Map - Vector Images i
e i
Layer Manager > Map > Vector Images Transparency Label (MACE Only) 3D Properties — top/bottom height
T ] Werm b o Fabian W57 = Noewlaw Vel o el Sarime w “Foziar M alare: Wecd Urerdor L1 *®
T ik = ¥ 7 _a | ~Pewwmmn + - M w s “Avkh - X ¥ a wndlir
Lmd_ | 1 P - e e e e e e e o 1 e .
Eoa | Ry e — e —————— e : ] =l : - "':::::?numw;:m
e Hoe: s Lt PR 1ol | I o ¥ Triuliea 1o 10 Okjac
g B AT L T e————— T TR __E_':'________I = -:d A ——
f:" i:"__'_r“_“ F3 "_ Huws Soe Caber 1 oo I’ = E :I
Y A B =] [5a BN Tl i:"ﬂ -'-:-'-'!:-
s e Bt e Cowen e "F ______ J—
RS EEE T ksl ;__I"_i____—_ ______ = f___fl_:
: 1 T’u—'-""'_ 1 [ Pt - FEeTH e
i g - _: Ll o] [ towmws o] [ ow - daratil =] -
: i el St o
| . e el
| HapdrarComdar 1 =
1 Ezcumen ! L T
| e r— | (A
_ Mpeeane = | i e || | L - i ,:_ s _I\ L - |

$TIP - REMEMBER TO SAVE CHANGES E:-'

Changes can only be saved by pressing save button in bottom lefthand corner \izard .. |

YD oo — e
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ARMOR Controlled Airspace

Show controlled airspace in ARMOR only
Place .kmz files in C:\Users\Public\Documents\ARMOR\Airspaces
¢ Airspace — 3D Airspace (https://3dairspace.org.uk/airspace/)
Activate from
_ Preferences
= OSI - Visualizations Menu

A\ 4
¢ Keyboard Shortcut — K [/ ARMOR /)

Help

ciGl

Graphics

Preferences

Airspace

System

XR Settings

Exit

Copyright © 2025
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https://3dairspace.org.uk/airspace/
https://3dairspace.org.uk/airspace/

MACE & ARMOR SHAPES

Student Exercise: - Link to Online Solution Video

1. (00:17) In a NEW mission, place a UAV in a delta orbit, place a FW fighter in a waypoint orbit elsewhere
2. (00:34) Make a ROZ (circle) centered on the UAV orbit, lower altitude 6000ft, upper altitude 15,000ft, 50% transparent — Name something easily
recalled

3 (01:42) Make a multi-point line to be the centerline of a corridor

4 (02:42) Make a corridor from the multi-point line

5 (03:21) Make a No Fly Zone (polygon) over a built up area, from ground level to 5000ft, 80% opaque— Name something easily recalled
6. (04:23) Start the mission — push the shapes to ARMOR

7 (04:43) Detach from platform, use the camera to navigate to view the 3D shapes

8 (04:56) Select the FW aircraft and using the context menu have it 'proceed via' the corridor inbound and outbound

9 (06:00) Edit the color and top height of the ROZ to make it 20,000ft

10.  (Optional) Import and ACO File

107
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https://www.youtube.com/watch?v=hpD5ydnKStY
https://youtu.be/hpD5ydnKStY?t=16
https://youtu.be/hpD5ydnKStY?t=34
https://youtu.be/hpD5ydnKStY?t=102
https://youtu.be/hpD5ydnKStY?t=162
https://youtu.be/hpD5ydnKStY?t=201
https://youtu.be/hpD5ydnKStY?t=263
https://youtu.be/hpD5ydnKStY?t=283
https://youtu.be/hpD5ydnKStY?t=296
https://youtu.be/hpD5ydnKStY?t=360

INTERMEDIATE ENTITY (INTENT]) CONTROL 1

Learning objective:

Learn how to control platforms in MACE using waypoints and platform properties

Enabling objectives

Know how to display platform properties

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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THE MISSION WE WILL BUILD

Set environment
Save mission
Add a Soldier — parameter sweep

= General
= Callsign
= Label

= Preferred Platform
=  Powered
=  Reaction Posture
=  Weapon Posture
Navigation
=  Route speed/ altitude
= Loop route
= On Ground

Set appearance — weapon, stance
Add waypoints — Use ARMOR ‘Y’ Map Matched

SAVE — CHECK — RELOAD

Copy Soldier 3 different ways
With same route - reverse
With offset route — and move waypoints only

Select all 3 — and change callsigns one by one

Chage reaction posture to take cover apply to all

Formations for soldiers

Echelon — change offset

Trail route — move waypoints on leader and follower

SAVE — CHECK — RELOAD

BSI”

Add Friendly APC Near Soldier
M-Kill and F-Kill it

Make Powered for IR

SAVE — CHECK - RELOAD

Add a helipad
Change team to blue
Change Callsign to LZ-1 and Label the same

Add 500m Range ring
Add Known Point within 30m of LZ

Name — Mark
Add 1x Enemy APC a mile away

Parameter sweep — ‘do nothing® and route speed 10mph

Pathfinding + CTRL + RMB Click to attach to road to route towards soldiers

SAVE — CHECK - RELOAD

Add CH-47

Parameter Sweep - on ground — do nothing —
invulnerable

route speed and alt —

Name LZ as LZ-1
Add waypoints for CH-47

Add a loiter waypoint action

Add an RTB action
Add 2 x Soldiers

Attach to CH47
Detach
Attach to Position

Force Attach .
Copyright BSI © 2025

Copy CH-47 and change
= Change into AH-64
= Disable all but guns as auto weapons

= Delete all waypoints

Add B1Bomber Aircraft — equip with GPS weapons — place in
loiter

Add Ground Attack Aircraft
= Place in Loiter Racetrack

=  Parameter Sweep — Callsign — Label — Route values — Auto RP-

Concealed
Copy Aircraft

=  Change callsign
= Formation on leader
= Advanced Formation / Easy Formation

SAVE — CHECK — RELOAD

Execute Mission

= Make AH and CH take off

= CH-47 into intent

= CH 47 steer to loiter WP

=  AH-64 formation on CH-47 — change elevation offset
= Rally soldiers to near LZ

= Det Tool smoke at Mark

= Before CH-47 lands put AH-64 in loiter over LZ

= Attach soldiers to landed CH-47

= CH-47 Take off

=  Simple attack for Ground attack aircraft on 1EF APC
=  Simple attack for AH-64 on another EF APC

THIS EXECUTION IS ALL SCRIPTABLE — SEE LATER LESSON 109


mailto:support@bssim.com

INTERMEDIATE ENTITY [INTENT] CUNTRUL1
Platform PerEI‘tIES Form = Ehvmassel 110000

L Platform Properties: JFF-02 Active Platform |
RMB on any platform — Select ‘Platform Properties’

Platforms in Group

VEFF-02 1xA-10C

IHealth: 100%

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

ICIGI ID: 1001

Status Window |

DIS Type & ID
Location - speed - altitude - heading
Target details
Auto Weapon Info — WEZ time in/to

Group Platform Properties for Multiple Selected
Platforms

1
Location: 52 25427, -12.28862
260 kis

I
|Indicated Airspeed: 260 kis

= Green Ellipse indicates the ‘Active Platform’ being edited / ¢4l 10000 # MSL /10000 ft AGL
|Heading: 000.0 (true) / 003.6 (mag)

controlled / viewed |

. . Yot st X _ _
= Text at very top of form window shows ‘Active Platform’ - s Waypoint info
. s . 21 41 [ Quick Searc Fuel / Aero Model et — set in System Settings
= Platforms in Group are Tabs within the properties form shown by 1+ Behaviors
callsign e
i i L DataLink : Data Ent
= Select each tab to edit individual platforms within the group 14 General i y
: Aimed Pitch (deg) 0 1
= Use [APPLY TO GROUP] button to make single property changes to ! ¢jgg = i . Groups in alphabetical order — collapse if n/a
all ' ® Normal ! . Data fields in alphabetical order in groups
! e ::";:M { . Use ‘Quick Search’ — remember to clear
- abel | - Press enter when entering data
i Laser Designator Code ‘1‘1" . 1 X . .
i A-10C [Supplementals: Platioms | | . Apply to Group 1 at a time if applicable
| Number in Cell 1 1
| Powered 7| Powered 1
| Preferred Platform Preferred Platiorm :
[ Properties : ® Expert [
— " | Proficiency Competent !
— Weapons and Equipment | Beginner :
. EW Devices : Radar Control ® Auto !
8. Tackical Data Link (TOL) ' . e :
a0 actical Crata Lin| } : e g 0.00% i
T Acions e T XS e aE e )
Commands ; Actions £ 4—{ Actions
Formation None - Advanced ! " .
Selected | — = =1 . Formation — the follower does the ‘formating’
Cursor-on-Target i ! . Attached entities to this platform — detach
Bsr E— I — S ] Copy / move platform / Waypoints
¥ Mission Rehearsal Tool : i e (eorinon) | v v 110
! 1 . Apply to Group
1 1

L _Apply __ _ _ _ _ApplyToGrowp _ _ _ _ _ Status>


mailto:support@bssim.com

INTERMEDIATE ENTITY (INTENT) CONTROL 1

Parameter Sweep - Waypoints - Copy & Paste

Multiple categories

Use search bar

(Remember to clear)

4 Gormewal
imac] Fich [rieg) o
1A Fighiia
[h-nzem B | T THUMDERIE ]
Add a Platform Fyri—
. Froapament Foenrs Fesaie
Platform Properties — 2
Lasel A | T AR A BADT ] o m e e e e e
Camera Location (Lat'Lon) 4034364, 843271 |
| Lnr Clomigastor Cocle L |
= Parameter Sweep [Hadal Tenere: Fril Fpleneds.] t:‘n"gtl':':de pte i Green Symbols on Platform Icon:
Famker in Coll 'd | Camero Location (MGRS) 32T MK 51820 65063 ' U Entity invulnerable
\=|'°"= o ks [ C Layer 1 g . P
B et Fram Pirdei Fiaon ] Formation Offset Distsnce : % Airborne entity is on the ground
. | Formation Dffset Hlevation C Entity has concealment
& Eapal [
Add waypoints N =Sl fonore Terain Efecia L.
[ —— Il:andAIr;gtf:eneCastgn
* Route Values "l =
el ] T Leg Altitude AGL or MSL
= |eg Values Forep Sivg T e
§ roree futo I Location (LatiLon) 40.22102. 846779
B o & D Molling Location (MGRS) 32T MK54717 52425
- oo Fesction Postare _- Faght Back Loop Route [ Loop Route
j’_‘ Foht Back : Tk Coromr Maximum Attach/Rally Speed []
CO py Platfo rm ‘ Fun Sy Movement Frozen [Z] Movement Frozen
] oo Serit R -
Sl Run Scrint l Fancsion St ‘On Ground I'TOn Ground
L}
Or use platform Move/Paste T o T — T J—
= Keep waypoints same lzgs Push Delay 0 Antenna Height Offset 0ft
Foe Push Time 13:00:00 01/2412023 Cargo Weight Ibs) 0
OR . T Random Walk Destination [C] Randem ‘walk Dy T — B Conpedled
= Offset Route Team iffliztan Hlarwind Refueler Callsign Custom (HEX)
~ Unkniown Route Altitude Disable Collision Avoidance || Disable Collision Avoidancs
® fuls Route Altitude AGL or MSL E“E: f‘"’??gm f'}"s)_ - gggo’g
uel \Welg Viaximum (10s ) A
o prorl Shatas Conined e e Mot 0
-t Dimplenpar Height at Antenna 20#
| Lk Aesr | Linkimit=d iimma Invulnerable [ Tinvulnerable
w holl Speed Units Muhmtymm [ Mobility Killeg
- " - Tight 201
BS' Fru |- Target Location (Lat/Lon) y 30t
_ Suparession Target Location (MGRS) \eapons Killed [ weapons Killed
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INTERMEDIATE ENTITY (INTENT]) CONTROL 1

Proficiency and Engagement Posture

Engagement

Posture

Normal

Activate TTR sites when platforms are at a typical doctrinal range

Passive

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

Aggressive

Activate target tracking radar sites when a target is just within the max kinematic range of the
associated SAM

Proficiency

Expert

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

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

Competent

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

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

Beginner

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

HUMDERTAL 1 2 Gore Fighia

LrLing
12, By, 002

i "l
T i Wdvypeert 02 DT
hwprarind favad Thea 11 0247

I wps Dasdyaiod Cods T
E w arvanisde; iMndre

Hursoar i Ual 1

Prseand o Moraamd

Frowrad Fedam e Tonmered Piarra T
Fresseerver e T R
| Prediiansy Ceaper
N L. e . &
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INTERMEDIATE ENTITY [INTENT) CONTROL 1

W e roperhes f-100 WS K ®

»

Stain
imprast B 0] B

3 (N3 MISSION §

Adding Waypoints & Value Priority e
FsWAYPOINT PRIO R Y ot s ittt bttt st ittt ' Thee b g i one: M [Saionary)
Erkons My faofiges

1

1 1

1 1

; :

! : e Fropaatien L]

: . . . 1 OR Ba| 3] || chwek Sepece

: Platform (if waypoint following) ! + Gumad =

. . . ull Famr

: ROUTE Overrides all legs in route to this value Latel

! 1 RMB on Map ke

! 7 ecle o LHere (Pl P

I H Klag ¥ 'Dint Fasad

: : Copy Lecation 4 Hovigebnsl

| U | AddWaypointis Here | ® ntece b

! Platform . . i Extertx . s D Raad e Ciri Rredd

! Applies only to this leg ! ET TS 10w

: LEG : Leg Mibsde BGLos MEL _:i

: ! A fpaad It} .

! : Locelson ILauLew] 54 ASNE - 123005

: ] Loesion INGAS) JEI.IFFEHII’H

: : i e e

1 N . ! Roabe fbiare T i

| Waypoint | Overrides all subsequent legs on route 1 e

. . = -

: ROUTE to this value but not the ones before | P s |

| 1 Liprar] schone. -

: E Khu &cio i -

| : e q

: W . | i"'"""'@%AJ@'..Q"""””TE

! aypoint . ) : = o )

| I_yI?G Applies only to this leg i : ":"‘f“‘:‘ D“:‘ IM“’: E

1 | i 7 a2y T

: : : < Fray Frizead To Wyt ZE

1 1 1

"ﬁS_I; """""""""""""""""""""""""""""""""""""""""""" - e ___= e
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INTERMEDIATE ENTITY (INTENT]) CONTROL 1

Steering to waypoints

} In Intent (follows Waypoints)

= Platform must be in INTENT ®
= Use Next Waypoint Cycle Button &
OR

= 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 All 1 Add After |
(Det Al Before) [ Delete ) (Det Al After )
I: << Prev I: Proceed To ‘J I: Next >> :l

BSI”

W St Fropertiss SRer ]

W Maren 1

=T 1. S 01 1LEE
D5 L Sie 1. dpp. 1030 Sty 1483

Lo, & UL 3ITE, 3 53057
sk H0NES. 5 EM OO0
Sgraal. 000 ke

v priod Bay gl 300 ks

b 0000 LS 23000 1 261
ooy D67 B o] (0B 5 (raond

Pl B esguna |
Tirw T Wit (A
"smaprdr Cavho Toma "SRR

|| | i ¢ R

[T UR L

Paibey_ 11 = Lo Heal®: 10T
F

a1
Mo Faba v e iHainkan 8
M Cadwrodras |Swe o Dt

Envtity Comtrol n

I o
HT5| qu "“1| Faet";_FL

+r=c € A b iR

e e ™ |5 [l @ S| PRe (EDERE

Izt Heroatnrg

e
Fravoban | Poe Delses 7 7. 0an
Fartien e, Bl ceaoa (7 B
gy Sormreng | Jelawl)
Suwbod Raz

M Farfuroros (sdotsin i
M CwiaTarcs [Slew ek ez

Cuazm
Lasdyg dowLalimgr,
1wy Chir e i o g
o A5l
Lug Sk 3L VEL S
Ley Soeenl Erg
# Lecaboa [Latl=) AU AT W T
nids A FAETT
Lumep e FEAIT
Lecaboa [MLEHS (3] HREATIN LTI
Laa S ez s

it 1 FahE Rl Ay

ek S DO®

Coord fcton. 3
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INTERMEDIATE ENTITY (INTENT]) CONTROL 1

Formations

‘Wingmen do the work’

Platform Properties = Action on wingman

Select Formation Type

= From Dropdown

= Or ‘Advanced’

Select Leader 4-1*

Blue Line

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

Properties ®

[=]]
ot
b

£ l ||form |

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

Farraion | e

Hore:
Exivaion Fight
—— | Lizhaion Lad
(CompMone v | ek Ehrant
" 3l Bty jh:ﬁk'ﬂll
— T

1
Tral-Roue
Fpply ity

idnekad e

= Select Formation Offset
= Formation Offset Distance
= Formation Offset Elevation
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Formations - Advanced

‘Wingmen do the work’
Platform Properties = Action on wingman
[Advanced] — Normal Mode (Plan and Side View)

= (1) New Formation

= (2) Set Azimuth Vector From Leader
= (3) Set Azimuth Offset From Leader

)

)
= (4) Set Elevation Offset
= (5) Save formation to list
)

= (6) Select formation in list then [Enter Formation

= Select leader from map

Coordinate Mode

= Specify horizontal and vertical vector angle
= Specify distance along vector

Mission Builder> ‘Quick Formation’

Arrange the platforms on the mission area

Select all the entities

Press e Easy Formation

Select the leader

]

RS

Copyright

Formation None . Advanced

Attached Entities | No Atached Entities

Copy/Move... ~ MACE Xfer ~
Kill Entities Delete seapons >
Apply Apply To Group Status

Tt s Fdenu
MACE Formetons  Custom Formations
| {
aanch Teoston | TSP . |
Exdadon Faght

Echaim Lai |

ks Frarrmbson

Shranci [Aoht |

Sbreee: Leh

Tiall

\ Trail Fawta |
L=
—

Cnber Fodmalicn

© 2025

Crewsw’ o Frarrabion

Azimiuth {degh |_|_q T
Azimuth Offzel () [01m

Distance From Laader () [4).4z :|

Fomaton Mame

wanguand

Flerwatinn {rieg) | =
Flewation (Offset 8 [0
— Save
bz
Coordirmin Woda
Dralerte Formiabior
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INTERMEDIATE ENTITY (INTENT) CONTROL 1
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
=  QOpen 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

A
Fiatmalsn M
N - Abreast Left
Fiinched Entilies |
Abrast Right

Trail

Copyldove... - Tezil-fowe _ _ _ _ _

¥l Erfity Attach
Altach To Fusilion

Aptiy Custom

_____

o Matfomm Peogeitex TH-4TF 4
Stmhm
& CHLET_d

CH-TF & 1 x CHATF
feayithe 100
S Type:1, 2 3%, 33, 1.8.0
OIS 1. 5iwe. 1, App. 12, Entiyy. 1020
3l Typa: 4307

Locoion 4043738 2453050

Spaad- O kin

ndizatnd firepasd i kir

AE T3 M5 TRAGL
Heading 0 B [lue) {0024 (mag)

Pl D Fwumeame %

Addvanoed

MACE Mler -

\Weapons ==

ot Attachments

Detatch Enlity
Fome &ttach

Select Eriity
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INTERMEDIATE ENTITY (INTENT]) CONTROL 1

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
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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 119
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INTERMEDIATE ENTITY (INTENT]) CONTROL 1

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

Copyright BSI © 2025
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Comebadk
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l WAYPOINT PROPERTIES

W AF Pyt - 1EC_ 03 =

INTERMEDIATE ENTITY [INTENT) CONTROL 1 ;

Waypoint Actions

PROPERTY EXPLANATION

LOITER RW — Hover, FW — Radius / Direction, Duration (s)
PROCEED TO Pick a waypoint

RTB Platform goes to LANDING ZONE in Platform Properties
STOP Entity stops at waypoint

LAND Land near waypoint (if no landing zone)

WEAPONS HOLD Switch to engage nothing weapon posture

WEAPONS FREE

Switch to engage any opposing team weapon posture

WEAPONS TIGHT

Switch to engage your target weapon posture

REVERSE

Reverses the waypoints

SCRIPT

Execute a script — opens a dialogue

Same as ENTITY CONTROLS>PLATFORM MANOEUVRE

i B0
[Cunaca = Wappars 1577
o —— = - ————— [.]
@O
- - \ =
L '
1 TR
H Slicebadk [
(Y
: Comebad: 1 \\
1
' Pitchback I 5
| 1 B dacinail Towm LEJILE -]
H Break Right 1 ‘\ s bndown =
| I \ e L e 10000
H Break Left | R A
! | 1 e N - i
H Motch Right 1 a iy — 3D
1 \
1 Laler] 132000 G S
H Motch Left : ‘\ e :;-.ﬂ.. B R AT
h 1 e T T i pray—
1 Roll Out : \ Ficte Abrade In.0oa
| CydeWaypoint : N | rosmesn v [ =
\
: Takeoff 1 | Fr s Sy g -
. = — - — ==t S =
1 Batzm -
\ Land : : LT
: Return To Base | : e
1 =
| Loiter I | Radio Call ~
____________ ' : Add Lt em Auto Release Pt
- | DEAD
~ | HARM
. {| | #ddcesm | Impact
{
{
{

Copying Waypoints / Copying Waypoints & Platforms e e

Platform Properties> Copy / Move Platform

(Cozpbave._[-] | WD [T : =
Fesie Flacs new Waypoints infhe sare keedon as onginal '#ypoints Fast ¥ Dl =
Hove Ofises Wanypaint locerions, keeping them relmive 1o their platiorm ilems — Ko Weagpciatzs whoro iy oo
S Filso maove Waypoints. keeping them relaive o ther platiorm ibems
- Move only e Wayponis, nol s Platfiorm ile—s
BSI”
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~'WAYPOINTS AND ROUTES
‘ Copy Selected Platform and Route

@ Waypoint (Not Delta) Orbit Tool

o Paste selected platform route to another platform
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MACE ENTITY ICONS

Entity Outline:
l:l Entity set to ‘Weapons Free’
n 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:

N | Entity in Delta mode

' A Entity has attached entities

, FJ Entity movement frozen

| G| Entity being navigation-jammed
E i Entity invulnerable

LJ Entity being sensor-jammed
i Entity is landing

i G Airborne entity is on the ground
v 9 Entity is assigned to a 9-Line
-] Entity is assigned to a 5 -Line

' 10 Entity has not ‘pushed yet’

' X External entity from DIS or HLA
- Entity has concealment

BSI”

1 o
i Lower Ellipse:

i & Primary selected entity

| Other selected entities in a group
1

Copyright BSI © 2025

Long Lines: |
Sensor line and swathe i
Attached to entity (formation) !
Target line |
Track Line |
Short Lines: E
— Jamming Acquisition '
Jamming Search |
Jamming Tracker i

_______________________________________

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
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INTERMEDIATE ENTITY (INTENT]) CONTROL 1

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...
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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

INTERMEDIATE ENTITY (INTENT]) CONTROL 1

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
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https://youtu.be/DG4nbVI3lz8?t=676
https://youtu.be/DG4nbVI3lz8?t=805

INTERMEDIATE PLATFORM CONTROL 2 - 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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INTERMEDIATE PLATFORM CONTROL 2 - 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
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INTERMEDIATE PLATFORM CONTROL 2 - PATTERN OF LIFE

Collision Avoidance |

Avoidance & Pathfinding

Layers — Footprints
. 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

Towey Mep Metams hiagery Do Doy

-
W E LT 4 Oee

OSM Layers are auto avoid layers

EL
(s = LR
I A

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 "
|\[2] Enable Collision Avsidance Disable Collision Avoidance when Pathfinding _

e o e S A S Copyright BSI © 2025

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

R R e

Pathfinding

On/Off

Random Random Walk

destination On/Off boundary 127
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INTERMEDIATE PLATFORM CONTROL 2 - PATTERN OF LIFE

Random Destination

Pathfind + random destination
Random destination
Select human entities
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) ,'l- '

T
Select ‘random destination’ maneuver mode

§ " ’ »
Pathfinding , !' -l“ . d = f
On/Off l .; .

Random
destination
boundary

Random
destination
On/Off

Copyright BSI © 2025
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INTERMEDIATE PLATFORM CONTROL 2 - PATTERN OF LIFE

Surface Vessel Patrol Mode
=  Random Destination E .

= Select surface entities

200

Select ContzinmentShape 3

= Select random destination
= Set boundary (Containment Shapes NOT Supported)

= Surface entity will stay confined to its body of water avoiding land
= |f MACE is connected to BSI's Worldwide Map database

Copyright BSI © 2025
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INTERMEDIATE PLATFORM CONTROL 2 - PATTERN OF LIFE

Easy People
Easy People @

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

= ‘Random destination’
® > (a2 o o

e

| Select Number |

. “Path find’ |y LeeFavorites Onyi——gl % Add to Favorites i,
Path find @ - . T 5 i : :
. Only human entities that are tagged as being ‘neutral’ (not red/blue or
unknown) will be generated (optionally) specify
) . favourites
. CTRL + G — Updates auto-avoid Grid
Random Walk Destination
. Any platform can be designated a ‘Random Walk Destination’ in Platform Properties = Navigational
‘Platform Properties’ 4 Navigational B
=  Entities placed into ‘random destination’ mode will occasionally walk to Flendom Wl Destinaton { O Rordom Wiolk Destinaion
‘random walk destinations’ (e.g. a street vendor)
NOTE - EZ BUTTONS VS MISSION RUNNING & OSM DATA
M
. Cam'| ol Mianuting Molwak
) = EZ People can be used when the mission is running el L
mddad
i = EZ Traffic can only be used when the mission is stopped 130
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Easy Traffic P
Easy Traffic @

. Places (user selectable number) ground vehicles at random locations within the |
currently visible area:

= 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 '. )

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

131
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INTERMEDIATE MISSION EDITING - PATTERN OF LIFE

Traffic Lights —— e

DIS Type: 51055200 & l_mhﬂﬂ“ Included Platiorme:
Can be placed singly or as groups P RLELILS & TR Lo e

Sequenced using the ‘Traffic Light Controller’ accessed from the RMB context menu

Place carefully (at high zoom) to ensure road closure affect traffic (covers the right lane)
= Use the ‘Start Red’ tick box (Traffic Light Controller) to show closure temporarily while placing [~ Start Red
= Use the white (out of intent) vector to rotate the traffic light to be correctly rotated to cover the lane
=  Use the ‘Light Width’ setting (Traffic Light Controller) Ljibishie [0 =3

= Lights only work if ‘collision avoidance’ is enabled

TraHir L bk Carbrol e O *
Call Signs: A list of all the traffic lights in the mission. Selecting e
one brings up more information on the right panel. ' ﬁ el A P bl iid Ol 7 3
Cycle Time: The total time in seconds it takes for the selected :ﬂ: ﬁwmm'm - e -
i Sl T
light to complete one complete cycle (Green to red back to v AT 1 v P
green). TAE11EPM 1233 PY
. ) . . . .'?'lﬂ.'d'\ll'll 1AM
Start Red: When selected, the light will start red, otherwise it will |I2BOSERM i200EPM
Start green' 28 50PH 120053 PM
Additional Delay: The total time the mission needs to elapse m: :?::
before the first cycle starts. T T
Light Width: The width that the light will block or open in meters. ettt
Projected Times: A list of times that the light will be green or red, ISP IS
A8 EPH 11PN
colour coded. 128210PM IZRMPM
THEIRrM THLRM N
2B EDPM 12033 PN
"
gl
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Closed Road

Properties

\Weapons ard Equipment
Eif Devices

ETa 0 H

Commanids

LMB on traffic light
platform vector and
place perpendicular to
road

Open Road

&

Traffic Light Contrels
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INTERMEDIATE PLATFORM CONTROL 2 - PATTERN OF LIFE

Red Buttons (Stateful)

Target (ACTION)

Path find (ACTION)

Return to/In Intent (ACTION)

Random destination (ACTION)

Move to Target combined with @ ACTION
Rally (Information Only)

Formation (Information Only)

Delta — Out of Intent (Information Only)

> INIvE- X Yo

With platform(s) selected LMB then place the attack mouse pointer on the platform/point to be targeted
With platform(s) selected LMB enters into pathfinding mode

With platform(s) selected LMB returns them to intent (follow waypoints)

With platform(s) selected LMB and enter fence distance for random destination

With platform(s) selected, If platform has target, platform will move to an attack position

. Copy Selected Platform and Route

1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 . . 1
! @ Waypoint (Not Delta) Orbit Tool |
| 1
| |
| 1
| |
| 1
1 |
1 1
1 1
1 1
1 1

o Paste selected platform route to another platform
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MACE ENTITY ICONS

Entity Outline:
l:l Entity set to ‘Weapons Free’
n 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:

N | Entity in Delta mode

' A Entity has attached entities

, FJ Entity movement frozen

| G| Entity being navigation-jammed
E i Entity invulnerable

LJ Entity being sensor-jammed
i Entity is landing

i G Airborne entity is on the ground
v 9 Entity is assigned to a 9-Line
-] Entity is assigned to a 5 -Line

' 10 Entity has not ‘pushed yet’

' X External entity from DIS or HLA
- Entity has concealment

BSI”

1 o
i Lower Ellipse:

i & Primary selected entity

| Other selected entities in a group
1

Copyright BSI © 2025

Long Lines: |
Sensor line and swathe i
Attached to entity (formation) !
Target line |
Track Line |
Short Lines: E
— Jamming Acquisition '
Jamming Search |
Jamming Tracker i

_______________________________________

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 '
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INTERMEDIATE PLATFORM CONTROL 2 - 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

(04:04) In '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)

must have & may have many

Acquisition Radar (ACQ)

Weapon

AGGREGATED AUTONOMOUS SITE
Separate platforms require SAM TDL Radio

| Generic Tracked SAM Missile
Generic Tracked SAM Missile

1
e___.______ - =&

must have & may have many

Height Finder Radar (HF)

Target Tracker Radar (TTR)

must have & may have many

Transport Erector Loader (TEL) lr

must have & may have many

Early Warning (EW) Radar

BSI”

1Tl

®

WeehichesLond (205)
Hurmana |13

Arwreale: |11]

G M) (71
Sawhr: (W) | 11E)

Sabmurkare it (7

ance 1)

Airicld Oporsbons (5
4 Buikdings | 131

AR )

arinnaraie T 0571

1ADS Commored Peal [OAS0C) (400
AL SAM |25

A vty \ndmermaney |0 151

1205 Heaght Finfing [HF] (5}
TADS. Axpaaiton (ACG (171

1A Tt Traschorsy ¢ Farm Cianded |2E]
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R R R RS B R AR EAEREAE
= - B

|
|
Generic_Tracked_SAM_RADAR.TTR :
i Generic_Tracked_SAM_RADAR.MG :
| Generic_Tracked_SAM_RADAR.ACQ !

AUTONOMOUS PLATFORM
Single platforms do not require TDL

Weapon

IR Signaturs Ground Vehidle ___ __ __
:Generic SAM.ACG —
Generic SAM.MG
|Generic SAM.TTR

Generic Suface to Air Missile
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IADS AND AUTONOMOUS AD

Placing Air Defence Platforms - Tools That Help |

= Mission Rehearsal Tool (more later)

= Snap to Hight Point Tool

LOS Tools

= RMB on any entity — select ‘Mission Rehearsal Toolbox’

= Select incoming ‘Target Height AGL’

= Choose range from entity to scan for high point

LOS tab

Draw LOS

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

Mission Builder

Use with LOS tool

1 -
01

|

1

3

10
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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
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

Map Text Size

- st

Create Aggregate
Manage Aggregates

Show Labels
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Layer Manager — Emissions and Ranges

| Detection Ring (EW) |

ACQ Beam

Detection Ring (HF)

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

| Radar Receiver Beam |

Target lllumination Beam
g3l | 9
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IADS AND AUTONOMOUS AD

|ADS Link Types

VIEW - Mission Settings = Data Link 2 Networks

Mission Settings > Data Link > Networks

Select from ‘Available Networks’

SAM TDL or IADS SDL Networks for each group of air-defense assets

In ‘Entities on Network’ — RMB to assign data link types to the subordinates

OR select individual entities in the list below to assign links individually

With ‘Enable Network Propagation Modeling’ ticked the RF links will
be affected just like any other radio in MACE

Set All Subordinates  » ‘ Landline Datalink l

85 MACE Mission Settings = o X =
Environment | DataLink | Behaviors | Aggregates | Visual -
Entiies | Networks | Settings | v .
! Enbties on the Network
¥ Enable Network Propagation Modeling ‘Name /| Equipment |~ "
Ruvailable Networks HE_& (1101 1004) SAM TOL Radio
SAM TDL - SOC_3 -] |soc_301 101 1003 SAM TDL Radio B L]
Topology: ChainOfCommand T G0 TEL_11(1 101 1011) SAM TDL Radic
Center Freq 1100 MHz AtType C2_ADS_TDL TEL_12(1101 1012) SAM TOL Radio L
Bandwidh: 25.0 Kiz Crypter Other TEL_13(1 101 1013) SAM TOL Radio .
Modulaion: TEL_14(1 101 1014) SAM TDL Radio = RFLink
TEL_6 (1 101 1006) SAM TOL Radio = »  land Line
TEL_7(1 101 1007) SAM TDL Radio
TEL_8(1 101 1008) SAM TDL Rad n
TEL_9(1 101 1009) SAM TDL Radio
TT_101 101 1010) SAM TOL Rado S
TT_5(11011005) SAM TDL Radio Show Equipment Properties
[ Connection Types » | setsubordinates »
Network C for TT_10 (1 101 1010)
Entey Name /| Equipment Connection Type | Aremate Type | Relationship " Signal Strength
ACQ_2(11011002) SAM TDL Radio RF GenercTOL Superior 1000%
TEL_1141101 1017) SAM TOL Radio AP GeneneTDL Subordnate 1000%
TEL_12(1 101 1012) SAM TOL Rado RF GenercTDL Subordnate 1000%
TEL_13(1101 1013) SAM TOL Radio RF GenericTOL Subordinate 100.0%
TEL_14(1 101 1014) SAM TOL Radio RF GenencTDL Subordnate 1000%

Copyright BSI © 2025
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Manual Emitter Control

Entity Controls>Actions>Manual Emitter Control

= (1) Select on the MACE Map the platform for manual
emitter control
= Tick ‘Stay on Platform’ — so further map selections don’t jump to a new
platform
= Tick leave in manual mode if you do not want to return to MACE control
after manual control
= (2) Choose a target to aim the beam at
= (3) Switch sensors on as required
= |f there is a return it will be seen in the waveform window
= (4) Fire Weapons (if required)
Weapon Location Gty i‘ Eln-rfaoblfed i
. IR Signature Ground Vehicle ‘I: il :
NOTE - MANUAL VS AUTO CONTROL Generic SAW.ACQ ACQ 1 i
Leaving in manual mode is the same as unticking the Em :mfR 1: i
‘Auto / Enabled’ checkbox in weapons and equipment  Geneic Suface to Ar Miss... v |
Generic Suface to Air Miss... n :
Generic Suface to Air Miss... 1: !
BSI Generic Suface to Air Miss... ‘I: 4 :
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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
(00:36) Add a Command Post (CP/SOC) platform to the mission

(00:54) Add 2 x EW radar onto the mission area - snap to high point within 1nm

(01:32) Add an acquisition radar (ACQ) site to the mission - snap to high point within Tnm
(02:06) Add a height finding radar (HF) - snap to high point within 0.1nm

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

(02:50) Add a TTR radar and 3 TELs

(03:32) If you don’t see 'TADS TDL Links' displayed, use the layer manager to display them
(
(
(
(07:06
(07:50

© @ N OO AW

03:56) Add one more ACQ radar and relink all sites
04:42) Add an aggregated autonomous IADS site far away from the other IADS

— —
= O

06:12) 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

) 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

ESl/ 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
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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
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Jamming Data and Sensor Views
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Next Waypaoint &
Time to \Waypoint: 00:00:20
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MACE & ARMOR EW VISUALIZATION & JAMMING
ARMOR EW Indications

VIEW > IG View > Beam Viewer

EA-18G .

RCS changes beam size based on MSL 24800 ft Through Area
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ARMOR EW Inl:lil::EEI[;ciDnS

EA-18G_2 391 m

IR Signature EA-18G R
HDG 255M 258T  IAS @ kts EO IR Receivers
HSL 24808 ft

EA-186_2 329 m
EA-18G

HDG 127M 136T TAS 528 kts
MSL 24800 ft

Radar Receiver (RWR)

Red Radar (Outline)
Being Blue Jammed (Fill)

G 257M Baeat
3D Radar Cross Section } ' . -
RCS W -

Aircraft Jammer Lobe
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MACE & ARMOR EW VISUALIZATION & JAMMING

Student Exercise - Link to Online Solution Video

© 0N OO AW

L . N
RSN

—_
»

15.
16.

) Add a Generic IADS to the mission - snap radars to high points - confirm the data links (relink if necessary)
) Add an autonomous SAM elsewhere in the mission

) (if not already displayed) use the layer manager to display the range for the SAMs
) Add 2 x 'Generic Fighter' aircraft - Name one 'Attack’ and one 'Jammer’ - Place both at 8000ft amsl

) Place the 'Attack’ aircraft on a circular waypoint route through the IADS

02:59) Make the attacking aircraft invulnerable using platform properties

(00:14
(00:41
(00:52
(01:37
(02:46
(
(03:12) Place the 'Jammer' aircraft in an out of intent 'racetrack’ orbit on the edge of the IADs
(03:21) Add a standoff jammer aircraft and ensure it is auto-enabled

(03:41) Check the threat library for the SO Jammer includes the threats in the IADS that you placed

(04:07) Check / Add a self protection (SP) jammer to the attack aircraft - ensure it is auto-enabled

(04:43) Start the mission

(04:49) Use the 'Layer Manager' to display: Jammer, Radar Receiver Beam, Search Target Track and Missile guidance emissions
( ) 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
(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)
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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 ...
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O

. Arden . - Huilo Setecied
ot il " Weapan Lecalion (ry Enabled | Weapen Edit

. ’ ! - ’ . . . . . ’ “ ::.;“IJ:;II.I'{”.I v ::T:TI.." ! .::-.i-

= 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
Handoff — manual

positioned in the Azimuth Display
] RMB or [Edit] on RWR Device opens Properties

cycle vs auto priority

Threat Symbols

= Displays precise threat and emitter names hitting RW receiver

i AL Noarang bintne fropersa b

Display Search Radars Missile Launch Indication L zaear |

Frpacm heal Lbwy  Swew
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Collocated Unknowns
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MACE ELECTRONIC WARFARE COMBAT DISPLAYS 0O

u_lld,ﬂ-i-‘_\:].-‘ e ;SHORTCUTS-_—_—_____________________________________________-;
, 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 |
ol SYSTEM = CMDS - can auto dispense based on IRWR (Auto Mode)
L—— PRESS 7O TEST 9 . 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 NEDTMDS - FICE2

Press for Flare / Chaff
COM - indicates command

e has been received MISSION CONTROLS -> Mission Options
= TTISON
FLARE  JE1T180 EXPENDABLES INVENTORY Reload
J EREwT
On/Off - DISPENSER TYPE | QTV
1 crar 1 [120 y
IHA 1
MULTI PROG ; i Lalo——'—l
SINGLE .
l % ) () oFF EXPENDABLES PROGRAM FORMAT Weapons & Equipment
OFF )
< -(‘ BURST BURST SALvO  SALVO e
SINGLE HROG: OYLE COUNT  INTYL  COUNT INTWL 'I'I'-ﬂq:ﬂn Locaton 1 l].'.‘ 1
- = = o 1 |
1 CHAFF |4 4 2 20 Chaff (RR-180) : 125:
RS Single Chaff 2 e 4 a0 Flars MJU-7) RightDispenser | 30!
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Direction Finding a Signal With Combat Displays

e s e S X grrmeme - wn X sl Sl
ewwor|[ Fila# o2 "
RF [127.0 MHz MEZ 0 WM
=R | e Soan Typa | =l
PO USeC  Sean Time | S
Laawys Smemy Aage
Remarks Locasen | [
Allegiance
DF Curm CHHRE

AF LF Trre

(4] 41235 7433000

SCAN RATE WonE ANTXCURSOR POSITION
CONT 4

\
= HEW £l
\‘zm n —

= (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
= Mission Rehearsal Toolbox (Propagation Tool)
1M TecticalDisglay
= Radar Analysis ..... [ Temain Generator
Tile Downloader
..... 7 ARMOR Plugin
= Sensor Sweep 2 Wircaonn
) g e Tiew T
= Spectrum Viewer
= Weapon View
o e 1
[eve— L FemeFl
o e 1 e ke ke
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MACE & ARMOR EW ANALYSIS TOOLS 1

Mission Rehearsal Toolbox - General "

M3 RPDNA ESMFak FoscBsd Fod B Fawx P

I" DawlS Boean Puic mabn

. Access from platform context menu (RMB on entity)
] Will be latched to that entity
. Always check the top of the form for entity name
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' EW Devices Mo Droveg Rage o (20 50 Taot ockod Inthes plettom Jso plyfoms ootz rem 126 cthers
1 Actions o @ AL 06 MANE TIMURMSY Mumatm e Tl Maega Tl
TargatHeqreGL [ e Pagan
Commands 3 e Tacanw: Cawenty o[ =
Selected 3 iperdsins v
T s AY . SR
FESTOL Nt
|t Mission Rehearsal Tool |

& TIP - CLEAN UP TOOLBOXES AFTER USE L2 -

128 Lo dZpat F¢ COKUNT Z9Tngh o 3 Zpnzl Yon

It is easy to get confused which MRT relates to which entity. We suggest you close o A e
MRT windows when you are done with them — they are easy enough to reopen! = D A R e o

BSI’ —
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MACE & ARMOR EW ANALYSIS TOOLS 1

Mission Rehearsal Toolbox - Line of Sight Analysis

THUNDERO1

* (2] Mission Rehearsal Toolbox - NW_Auto_SAM (LOS)

| MaxDrawing Range (nm) [20 =]
W a6l LOS RADAR ESM/Rado RouteEval FyoutEval. Range Pt MARC

y) Target Height AGL ¥ Draw (OS]
Sl [ son | & 108 S —

© HeghtRequred forl0S | = = m = = — — o — — —
' ShowLOSin ARMOR

I include Trees (ARMOR only) I

This control displays Line Of Sight areas in color on the MACE map from the
selected platform to a Target Height. Move the slider or enter an elevation

"Height Required for LOS' displays non visible (shadow) areas on the MACE
map and as a visibilty 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 — Radar Propagation

Manual Target Manual Target

Auto Target

Height RCS RCS & Height
7y o | 55389dir/A A fa
- o J
'
& 4
.
)
IA- o’ / e
{ < =
¥
.l
/ .
g A% 7/
= \ s
(,L, A _[ecanal
|| Mission Rehearsal Toolbox - SAM_1 (fadar) = o X
Max Drawing Range (nm) [0 =] Heln
v AGL L0s [RADAR| ESM/Rado RoueEval. Fyout Eval. | Range Pt MARC
Varge( Height AGL ~ W DrawRasdfPropagation ¥ Use Diffraction (3finges Sy
Torget RCS [03000 = Or | Selected Target (364 2 RCS!
Radar Mode
[ Generic SAACG N i 1High Feed a
Generic G 2 Middle Feglh
(| Generic Sl TR ] 3 Low Feed

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 calculdtion is performed using the selected Raldar and Mode.

Areas of strorjgest retumn are green fading through orange (3dB above
- minimum sengitivity) to red. Clear areas have no radaf return.

Drawing complete.

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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MACE & ARMOR EW ANALYSIS TOOLS 1

Mission Rehearsal Toolbox - ESM Radio

Receiver Receiver Select
Height Sensitivity Radio Device

4] Mission Rehfarsal Toolbox - VENGENCE19 (Radio) Select a mode

" MaxDrawing Rafge (nm) [20 =] on the radio
LOS RADAR ESM/Rado Route Eval. Fyout Eva/ Range MARC

| Rx Height @651 ¥ DrawF i ¥ UseDi i
< Tooh Receiver Sensitvity (¢Bm)[50 = /
; Mode

Transmitter

W 1T

| dammer Entty [AiR__ERP _ US| Virtual
i [or_ [100w [oce Jammers on
lor 100w |0dB V| | Existing
Platforms

This control displays th¢ calculated strength of a signal. green fading
through orange (3dB above minimum sensitivity) to red

Platforms with
jammers
equipped

Strength of a signal from the selected entity — Based on:
Transmitter signal parameters (e.g. power, freq, wavelength)
Sensitivity of the receiver

Altitude of the receiver (e.g. antenna height)

Includes diffraction over terrain (DeyGout’'s Method)
Colour Shading:

Green = Strong Signal Return
Orange = 3dB above the receivers’ minimum sensitivity
Red = Signal return at receivers’ floor

No Shading = Signal not received
Can be used to determine:

Susceptibility to detection / DF

Where to best place radio relays
Jamming Effect on Propagation

Select any entity equipped with comms jammer to see effect

AND/OR

Copyright BSI © 2025

Place a ‘Virtual Jammer’ — select any other entity and input jamming
parameters
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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 | # i 1~ Adjust scores for
elect ngress Select start point Just ¢ . (3) Select overall preference for Safest vs Shortest — Changes
Altitude and end points from individual . )
S map parameters parameters on right-hand-side
) . (4) Adjust individual parameters
ASISR SR Rouse EviggRiod Sl Rags Pl MOAC = Parameters
et AEEL :_S_I.T:h'_lim_-_ﬂ— Tyl |m = Speed - Route Speed (affects doppler)

Uhectos (TEIS D BT _ﬂﬁ I"'_ x ___________ w;;‘: - = Vert Deviation — Max altitude deviation from route (height of model)

Select General : . Hrertar : |JI?\I;TN'.:TI|.I :;ﬂ i = Indirect Masking — considered or not

fi > ! tamen Flraer | =  Grid Resolution — spacing
Profile For Route e tim it
Ueduct & i : s Lt Iiw ! = Scores (1is 100% importance)

T P
I U Tieaa = i ::::I':u"f el i = Distance — shorter vs longer route
! .- | . .

Adijust included :' = ;:'1'3 ! 1'2 : {'_’L":,u“ o i = Weapon Range — time in weapon range

e threats and _f’ F s+u7 e : -:-.::T'-mu I:j; 1 - Tracking —time tracked
individual priorities | F et [ :_ Drieolan nan : =  Weapon Tracking — Tracking inside weapon range
: = Detection —time detected by any radar
I
e . (5) Which threats are included in analysis - what priority to give to each
a = (6) Generate route
%ﬁl ol =1 C=1] ] (7) Append or replace waypoints for selected platform
- nummm\e e I Tise: 1571
BSI ‘|’ Generate Add
Route Waypoints . Works for surface ships too (MACE 2025
VP Copyright BSI © 2025 P ( )

164


mailto:support@bssim.com

MACE & ARMOR EW ANALYSIS TOOLS 1

Mission Rehearsal Toolbox - Route Eval

W AT Aroporer RS W

_n___"___

]
.I.__I

EILE R )

Vo Sl S0 o

e rU.?--mwﬂu

Select platform to
display waypoints

R ]
o\— \\‘, 578
ok X e~

T Select threats
that are
evaluated

Resolution of
Evaluation
parameters

f']

“m_h £

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

o X

124 Mission Rehearsal Toolbox - NASTY01

Max Drawing Range (nm) [0 32 Tool locked to this platform. Use platform context menu for others.

I AGL LOS RADAR ESM/Radio Route Eval. FyoutEval. Range Plot

¥ Evaluate Route

Target Height AGL Rk o G rﬂ
0 ft Clear Selected | Q (s raisn) [
R | sert/Enaviypons [ [0 =
H £§-3 I~ Automatically Evaluste New Threats A\

[V 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
and track

(5) Discount waypoints outside of threat area to speed up analysis
(6) Colours depend on what option is checked

M Possible Weapon Hit

Red — in range 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 — not in range or tracked

M Tracking Sensor
Red — good tracking
Orange — within MTI or doppler notch

;’;Zﬁ'ggggaevalumdh e — hidden by indirect terrain masking
mesns S \Weapon Hit \ Partial route . Green— ot tracked NOTE - OUT OF AMMO VS ROUTE EVAL
or Tracking selection via
W Sensor Mode ” waypoints 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

- ' 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

1000 AGt
75 kts

NASTY®1 8.8 kn
Generic Attack Helo

HDG ©03M BO6T  IAS 8 kts
AGL 295 ft

View 2 |G View > ARMOR
18
1600°' AGL -
75 k:s e
e Lassnch ARMOR
|! Show A2MOR Camera

"‘G ARMIOR Sebtings

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

167
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Mission Rehearsal Toolbox - Range Plot

=  Selected entity’s distance (Y) from its assigned target vs
elapsed mission time (X)

=  Numbers indicate entity’s waypoints

Fio DuingParge ool [@ 23 ot bochad wlve daion, U gl 11 Lo sl i ba vl
v e LOS ST T Mmcc oeDel T Tk P

v doller s e b 1
<t = Tiew Moo o = Dtz P T

Targel Hebzhl 4G
ClL
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MACE & ARMOR EW ANALYSIS TOOLS 1
About EM Modelling - Sources of Info

BSI-QUICK MENU = Help

0% ensnGenerstan
BSIMACE AT

‘ ARMORDevesper e
1 Gy Bullder nsaltion aed Opsain

MACEDevlopers A1 G 2 P @
MACEEniter EitorUser Marual 2120R 3
MACE e EtorUsers Marual 202181
s Softuave Uares
evaaton e 11t et dos) | MACEELE EGtorUne Ml 2220

A |
e ——

MACE Tactical Awareness Disoley Age.
HACE G Rcogaticn SmvecResoons: / > @ wic
e aRNoR Quecsat e

HACE Guogle bt e Gk ’
MaCE Headess % > B vdeos
A 55 e Gote

HACERSS It en G
aces320R: Hecramsrac ecssong
ez R ervamsgrercPrecesang
HAGE 21211 Wtshem

ace sttt
accDssisvmanad

HACE Bectomagneicrocerinn 2RI

> @ SUMmerE)
5 = GocgleDrie (G)
v u s )

> T ARMORGETenin
5 T BSLWnows O
5 Documentation
|5 %0 Bevstion Data

> 75 maslles

5 Workdwide_10m_imagery

> etk

s items

Woson - = view~

& 5 = 1 D5 Uses > Public » PublicDocuments » MACE > documentstion

Narme

= s

(£ ARMOR Deveipers Guide

R ARMOR Termin Generstion

R asmacean

& 0r-Guy Builder Irstalstion and Opesation

& JTAC_Singie_ Channel With Fole_Pleyer Users Manual
R MACE Deveopss AP Guice

R MACE Ertte Ector U’ M 202081

52 MACE Emtter Ecitor Use's Marue) 2021R1

14 MACE Emite Ecitor Use's Manasl 02281

R MACE Plug I Users Monl 200081

R ACE Pl I Use s Manual 200281

(2 MACE Toctical Avareness Daply Pigin

6 MACE VoiceReccgnition & Symehetc Resporse Manusl
R MACE 2020 R1 Electromsgnetic Proceszng

B wACE 2027 R0 Flectiomagnetic Processag

& MACE 2021 R1 WhatsNew

18 MACE Alternate Data Path

R MACE Displays Monual

[ MACE Hlectiomagnetic Processing 2002 K1

& MACE saler_Options

8 MACE Licensing

[ MACE MOCT Manust

B MACE Network Jntetace

8 MACE Second nstance Jnstrutions

R MACE Senp Guice

R VACE Sevp Guie, SIAC einer, Sl Fotprnt

2 MACE Users Maruss 202181

Search documenttion

Date mocied

0202 03

o1

e

e folder

Adobe Acrobit

Adobe Acrobsl

Adobe Acrob

Adobe Accobl
Aesbe Acrcby

adabe Acrobst

b
Adsbe Acrobal

adobe Acrcb
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C:\Users\Public\Public Document\MACE\Documentation

MACE Documentation
= MACE Emitter Editor User’s Manual

MACE Electromagnetic Processing

Threat RADAR

3 dB Beam Width

Test Points:
If either of these points are below ground there is terrain
in the resolution cell.
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MACE & ARMOR EW ANALYSIS TOOLS 1

Student Exercise - Link to Online Solution Video

1.
2.
3.

10.

1.

12.

BSI”

(00:09) Load Tutorial 3
(00:21) Open MRT on the NW_Auto_SAM site and run a LOS analysis at 200ft — then cancel it

(00:57) Use the Height Required for LOS to see if FW Fighter THUNDERO2 has line of sight to the NW Auto SAM — what altitude would it need
to be at to have it?

(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

(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

(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
(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’

(05:50

against NW_Auto_SAM
Cont...

Copyright BSI © 2025

) Select THUNDER-02 in MACE - Attach to it in ARMOR (if not automatically attached) - Open the MRT 'Route Analysis' - Evaluate the route
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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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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:
= Ruaxi — 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.

174
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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 = 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? Mask Analysis

Display multiple masks

@ T_ . at different altitudes

100 - 4—{ Mouse wheel increment

. o es

130050 Curw pldore famaes LV Hlace s L% 12 et Lmoaes Highsert

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>
175
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MACE EW ANALYSIS TOOLS 2

Radar Sensor Sweep Display

P ANALYSIS > Info/Status Windows = Radar Sweep

Shows a sweep of the radar overlaid on the mission area

= (1) Mission must be running

(3) = (2) Pick platform (from map or list)
. = (3) Pick sensor on platform
. = (4) Options
= o..-. = Fade Rate — Controls how fast the image fades from O (no fade) to 255 (instant).
fewehs Beadutem 10000 = Range — Max radius of terrain cached for image generation.
Faod . 1000 = Terrain Manual Gain — Brightens O = no brightness, 1 = normal, > = increased brightness.

e Vseasl w1

= Deselect before closing plugin

FadeRake
The wyn the drawiyg & ded hon 3 1 298
whers 0w s fade 25 o hratset Pz
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Spectrum Viewer

1 1
a1
= Shows all transmitting EM Signals Change position of Filter based on emission Enables the ‘draggable’ spectrum magnifier
. Unless Latched Platform is checked emissions based on team type and team colour emits audio for the emission of interest
/ Jammer Or Radar Rolling the mouse wheel will adjust the display bandwidth.

. . ‘. // [m} =
M Only shows emissions |  ____ | _______________ _____d o ____________ i
S L 3 = =2 B e ol B e e B X
- _ .

as would be received =

by the latched Ly — j§F fasa P tcemimer | Grey Spectrum Titles
1|7 Plackormguric Spariren. 171 . .
platform Tt e ke Transmittance Lines
ELSE 1 # Tranamiarcs /,4

shows entire EM
Spectrum for mission

200 rMHZ

a0 fAHZ
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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

------- Guidance

Engagement Zones:

Signal data
A-Scope

EOIR Wavelength vs. Amplitude
Imaging Comparison View

BSI

Don’t switch when
selecting other entities

@ NW_Auto_SAM (1 103 1027)

'Gu-mc Surface to Air Missile System i

I

< 4—{ ‘F’ Indicates Frozen

X

L(nms Surlace Lo _Air Missile Sydem |

Select Weapon to view
status below

Vieapon Status

Weapon Software: Genenc W

" 1].1 TF— IN IER"

1

1

1

1

1

: 4.5nm
1

1

1 a THIIN rF"
i nJ

|

Copyright © 2025

| Genenc Surface to Air Missile System | €

pon Command

Satus. Genenc Suface to Ar Missie Launched. Powered. 1085 knis

BOLD TYPE = Weapons ON
selected platform

TR -
A \

NORMAL TYPE = Weapons
RELEASED by selected platform

1
1
! Devices M—{ Opens EW Editor
1
1

Distance to Tagst

Status

» Distance to target

* Initial Target

e Current Target

*  Source of Guidance
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MACE EW ANALYSIS TOOLS 2

Radar Detection Analysis Tool

ANALYSIS - Info/Status Windows - Radar Analysis Tool

fiader Totactizn Anayer Tood

s
 Memz [ Zrgheh

: AkJAGL) D0
1
I ey NOO%
1
..
| Select a radar on the platform i G S
Ofrate

Seboct By wh Acies Rads S e ———
Select platform with an active radar }—-DF’F*'-'J e >l Le 407
Ly B772'  ALIMSL. #9350

g WS WX 0mh

Hal 2N a2 llme

Platform telemetry

Max E¥ecive Range N 0kn 1

Max Trackatie Targes: 1 !
Wy Lrmmen Inge e
i0a

gt Trresad

Radar status and
requirements to track

Select an in-range target
Grey = not detected
Red = detected

= Poleid b » Tapets o |Y- gut réz - Elren Vorter HE
—’ ﬁ

st 4 I.v'

SLINEL)Y
FCS

e s e
Rxch 435

Tracked target Data |

Firing solution data |

Detection status for each platform
on the sensor

I
1
1
|
O;
Shows individual targeting information for every detected target for a - R - W 25kt darvand ot
specific radar on a specific platform i i e ™ |
| : B .
= (1) Mission must be running : R RO ST |
. . . 1| Trackng -Capable ot debacing et he sescund 1apet |
= (2) Pick platform (with an active radar) : —
1
= (3) Pick sensor on platform
= (4) View data
= (5) Optional: Use ‘Freeze Platforms’ and ‘Freeze Weapons’ G . n .
- Fiesze Mlatlome
gl
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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 checkitis 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.  (09:1) 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
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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

SCRIPTING > Manage > Script Editor

End of Script Actions

|II ey orHl rletts e veese fun ahet 8 waxa. 1y wrarlc - bt oo M. .

Script Editor Overview Unique Enable / Disable y—
Identifier Triggers Execution
= Script Status List W | [ - —a x
| Sfer Soed phmusdsmes - gk 0 4
= Add New and Name
:'*‘ e =R 11| Make New
= Unique Identifier SCRIPT 1 |samu F . r | “F || Delete
112 |P-Hh el T [ 5 1% s 1 Co
= Copy and adjust NAMES 11 |ue Lotor Lo tcideic e ez LRt F F o ewr ey Py
AND 113 |59-fomasd) Megen Toom = I alani Assign
* Manual Start/Stop S S 'm ] Start/Stop
TATU 19 |Da-Carerd wke Miws = e (T 37r T wre Macar 3 r e | .
= Buttonize for Later Missions e e e e R R e R e R e T T TR T T o Buttonize
SELEUTEL B |
[ Trigger Status LlSt Jedee T Sere [T Exddood He Hghien - WIS e £ Mcdoa S |
| e L T ¢ :
= Rename Script g Condion 0 OO I".-u'.n; -;..,...m,._w;. — :- I AND / OR Toggle
= Add Triggers d —) Script Name
pe—
= Edit Triggers [ FirTrem Make New
TRIGGERS .H-“Irwn:: | Delete
= Set conditions AND/OR T | Edit
. . jrrem—— |
. Action Status List — S Loz | Reorder
. : B . [
Per Script :H' = e : Make New
- . . 1 Bl B bomer 8 mimpm 8 o mdy fRail S on i In Sl | [—— A
Add Multiple Actions :> e ———— gl || Esltete
* Delete Actons e = [ e ] Reorcer
FEICE TACTIE TR R T U, WD, SR, U N, N I MW |
" Change Order of Actions ACTIONS :-: I :--: - M1Jm:j:lm:::luw::m11jzlm::ilm m 7 M T : Repeat/Skip
. — - \ . ——
= Repeat/Skip et |
. :
1
1
1

Never Again
Reactivate Triggers

Continuous Repeat

1'E LT T T P . A Tl ST N AN TETTE
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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

= Raise Event
=  Comment

= Conditionals (If, Else, While, GoTo...)

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

-
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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
1 Start Serpt: 1 Wating

Speed <Ownship’s Leader> to 20 Knots. Applyto leg orly.

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

MACE INTERMEDIATE MISSION EDITING SCRIPTING

oy Script Action Boibor - [m] b

mTTTT T T ACTIONTYPES ~~ ~ ~~ 7 —_—
E’vﬂqﬁqllﬁnﬂng?]hhnl Meazen | Kaagation | | Mavg

]
1
i — ;
- B =l
:l""S.-i Plaibeiin Leck Npplymn [Cwrship s !
: 1 Change Ozl |- | 1
1
| Gat Platorm Equisment |0 [ 1= Expsicarni | -|'|:'>1'| [ ||
: WHAT THE ACTIONS ARE :
:Sclhcm:i T Lrper = Tax [emderes JE= -]
1 B Wiemion Wharmbs Yiar il | el [ = i
Vo lineramant Minsim e Usinsle | Incoemanl o) 1
:. | Tl Mirmion Siing Yer Veracke | TVl :
1 T I _.-J|
1 1
1 1
1 1
1 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

JTAC Lase for aircraft releasing weapon

= Trigger
= When the aircraft releases a specific weapon

= Piatorms Has Fired Weapon  Shooler: |H:|m'_-’l - m [ Jcreaic L

Triggger vahen a pletfoem has firedl a weapon. | | £ Hes ][

= Actions

= Equip and fire laser (Shoot weapon)
Scripting 1| Scripting 2 | Mission 1 | Mission 2 | Navigation 1| Navigation 2 | Behavior | Appearance Eauipment
¢ Change Selected Weapon | =l

{* Shoot Weapon ‘Laser Designator |z|| Hardpoint: I:l

[7] Shoot reg if [0 Don't self

Control:
= Wait until target is destroyed

" Control Emitter

=1

& | g Hardpoind

% Datay Lni | Zetect Trigger | [Piaom Tark_3is dead.

= Stop lasing (Shoot weapon again to stop)
' Shoot Weapon |Laser Designator E|

=  Script Completion

SCRIPT COMPLETION

" Stop Execution ¢ Stop Execution & Disable Triggers % Stop Execution & Enable Triggers ¢ Repeat Actions ¢ Remove Script
[ 717))
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[ Copw Serim
[ PavignSenpt |
[ SusrSerim |
| S |
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i 1 Mara [Com Fe S e -
K Vaaiahe D SaingVaidd |
TRIGGERS Coreiior: & OR & AKDL ok Triggers Osee:
nder | T Sidin - T
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] Wit weapon | anes Geciprecre Trom somer 5 orepacdisce 7 Toeced. Wy l-—mll
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SCRIFT CONMPLETICN

I Siop Easrubion ¢ St Evecaton & Jaable Triggera (¥ Siop Susution & Essble Triggers ™ Aspesl Acfors ¢ Remove Soripl

187


mailto:support@bssim.com

SCRIPT EXERCISES

Helicopter Landing Zones

u Land at Prescribed LZ set landing nne of :Icﬂli‘. :I-nd clear parking m:aticm.

assign tactic land to J0M-12,)EFF-11. (Wait for action to finish.)

= Trigger
= Helicopter Arrives at Waypoint
= Actions

= Navigation 1- Set Landing Zone
= Navigation 1- Assign Tactic “Land”

| Land at Prescribed LZ + SmOke cet landing zome of JEEF-11 to JEFF-LZ-2 and clear parking location.
Set landing zone of J0N-12 to JOM-LI-2 and clear parking location.
u Tl’igger |azsign tactic land to JoM-12,JEFF-11.
= As above .I:Ielh' until Platform Proximity JEFF-11 i35 within 508 meters of JEFF-LI-I. (wWait for a... |

set surface winds to 335 deg at 7 kts.
= Actions |petonate munition Smoke Grenade (Orange) on 18T ET 82516 Sopel,
= As above +
= Scripting 1 — Delay Until Trigger
= Platform Proximity — Helicopter to LZ
= Environment — Set Wind
BSI” = Mission 1 — Detonate Munition “Smoke”

188
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MACE INTERMEDIATE MISSION EDITING SCRIPTING

Air to Air Commit
= Trigger (AND)

TRIGGERS Condiion: © OR % AND [ Check Triggers Once
. . Index | Trigger
= When the red aircraft has ever reached a speed (Persist)
1 Platform J-8_2 speed is greater than or equal to 452 knots. (Persist)
AND
= Any later than an elapsed time
= Actions
= Turn Blue Aircraft to face Red aircraft
. T —
& Tun Lak ) Fight [0 =2 Ders & Fderiom T [FE2 =1 A
(4] Shentazst. Dinnazion of Turn 'h e 3 @ dagress relasTe sm: oo s et Tee actbon B2 Mrien. ‘“ : |
) . 1 s rarpEr doE sam o1 oE 1R Watrg |: o bomna. |
L Ass|gn as Target to Blue A”‘CI‘af‘t E Decday Uil Flabhas Fresculp 202 1u willun 35 bulvebos of DELL00. [rcl 9er bz L tuusd woatieg | beacmn |
3 Offendve stete F-16_1 %tz meepam Tight. Wairg [ T———
I fgsign Tangsl Pri=ary |J-3-_? :I ﬁ l ST Fnoe = e TR IARIST Wara =
s Deliy INELL PUSTHES P08 1 Pas SPab & woaad. [WELT 4id S50 T8 #i0as, | Wt s
R R R R R E Fert riot: 3 Watimg |: e Nrar
= Wait until Red Aircraft is closer (25km of blue aircraft) ; |
= Pk Fraersly Peforc [H_E =] K| Lene |EEE =] ] [l grove Bl on i Brsmace
[t =] Detywe [mam _jj [Hormien =] ] Sewe Cafbsiga.st Sy 1o Serim Sing Vartane: | {5

= Blue Aircraft Weapons Tight + Move to target
¥ OFersioe Sois |[———|

I+ Viwsacenr Vinde [ Tamamger. =]
=  Script Completion

SCRIPT COMPLETION

SCRPT COMPLETION

T Sk Snooidion © S Bwea & Baase Trigeaa © S Bocvedn & Bnoble Toggas © Foped Sdor O Sowse 5ol

BSI ¢ Stop Execution (* Stop Execution & Disable Triggers (~ Stop Execution & Enable Triggers  Repeat Actions ( Remove Script

[any
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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

Unique Enable / Disable Manual
Identifier Triggers Execution
Mibtapkbsz |l __Jd____- -_ A
| spar Soed phmusdsmes - ok g G
1 Tra Fesst e v | Pad Sl ]
I* fs R % | s e ] Make New
SCRIPT 15 |z F_ T | Delete
™ W W b [w 1
NAMES I+ i Lot Lo i are Lz QLR e F F e Famgn et 1 Copy
AND 113 |59-fomasd) Megen Toom = I alani Assign
S S lm = ]I Start/Stop
1 |oa-Coersd e Fiws =7 Mmcic T2 7o M e Mz E r [o— .
TATU -_ [ ] " 4 Buttonize
SELBLTEL SN =l
Iirdee T Mers (DY bnd ool e ghien - WS e g Pcorr -1
: FRREERE L T ek Trimors Ovens :
LT - Sa Emm
: - - e Script Name
r g 1
(- P T Make New
TRIGGERS emien! H Delote
Mt | Edit
_%Zz ]| Reorder
Cacvans i
LR T T
ks e -
| e Make New
H Bl B by 3 mimn T sl (il S oo Lim In Sk, | Er—" e
l" waAEs o 30 form o+ Bliele o Caderl Fiit it De.lete
1 Eelms B limrs | osimim @ apivms Ok 1 dos w Do Do beanedn.) bezntny ; — ~ Edit
E Lmmke w-Use mehecs wa oo on Tem e, g - - Reorder
ACTIONS :‘, s e LY . R t/Ski
15 S0 Tarwes fu- Smrmew_d, Selrore 3, Selrorc 3, Sml o & Smlenor S, Selrors 6, Gel, . Mg L e S epea p
2 — Lo q : & T

SCRIPTING > Manage > Script Editor

ey orHl rletts e veese fun ahet 8 waxa. 1y wrarlc - bt oo M. .
BAIRL B BRFL D BIESS R GATVAS AT IS BT I IVRIE.
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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

|® Tl

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

Buttonized Scripts

180 Left

180 Right €—————

2 ShotKill

Selecting an air platform and
clicking this button would turn
the platform through 180
degrees to the right

Abort Now

Attack - Launch and Decide

Attack - Launch and Leave

Beam Left

006000600
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Mission Specific Entities

Abstract Entities
(Scripting Variables)

Scripting Variables Mission Entities

Generic 5_2
Generic 5_6
Generic T_4
Generic T_7
Radar_3
Radar_b

Scripting Variables Mission Entities

<Ownship>

<Ownship's Next Callsign>

<Qwnship's Target>

<Ownship's Leader>

<Camera Platform>

<Camera Target>

<Script 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 Leaders

<Script Platform's Last Formation Leader>
<Script Platform's Leader's Target>

<Script Platform's Wingman in Formation>
<Script Platform's Attached Platform>

<Script Platform's Closest Ground Entity>

<Script Platform's Closest Ground Friendly>
<Script Platform's Closest Ground Enemy>
<Script Platform's Closest Ground of Other Team:>
<Script Platform's Closest Air Entity>

<Script Platform's Closest Air Friendly>

<Script Platform's Closest Air Enemy>

<Script Platform's Closest Air of Other Team>
<Script Platform's Closest Vehicle>

<Script Platform's Closest Friendly Vehicle>
<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##>
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MISSION EDITING BUTTONIZED SCRIPTS

Example of using script variables

| <Script Platform's Closest Air Entity>

v

Is Within | | 1000ft | | <Script Platform>
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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”
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MISSION EDITING BUTTONIZED SCRIPTS

@ MACE Script Editar - a x

SCRIPTS  Show All Buttonized Scripts [ Highlight: | Q

Buttonize save options and storage

. When script is complete:

Tme [ Asaserit |

Trigger

T8 | g 2610

Enabled

Index | Name

[ Remove Seript |
[ Copy Seript |

= (1) Select script and click [Buttonize] Butzanize Scrigt: Sheaw of Force Response

Burttesmiz e Senipl Pal
Selactwhere o save fhe seript io.

= (2)Select a path (The appropriate folder)

= Air to Air
= Air to Ground i A A i A S A A A - b A i i e b w
= Platform
= etc. Hurmrlr:ScﬁptEhuw:f*:r\c:-%eq:o--';--------_---------E--;’. ________

Buttonize loon Path

= (3) Choose an Icon Select the bution icon for the st

= (4) Select Options

. . . . G Tl b= T e = T i e e e e TS FieT S Tl SRS TS S TS &
= Buttonized scripts can be imported into any e R
L . I o _condtional_12ong L i
mission — edited and re-saved e ——————— s
Bullznize Scripl: Shonw al Ferge Resporns - 0 4
Bultonize Dpbons
Seflact sddibonad oplons for the butosized sonpl
If many of these executing don’t tick or it :I | Dinptayin € R T I < I 9 For scripts that don’t require an assigned platform (e.g.
will cause clutter P e = ! e " I weather change)
:I | Show map selertcursor when butosized senpte cremed Slow selecionel:  Siatom | Locade g
| Sobooied rcd inacrisd s vl 1
Required for scripts that accept a script / ________________________________ S R o
string variable input e.g. location it Show Sring Diskog: lmbet | poplate with |Mohing - .1—| Allows user to pick from a list to enter a string variable
I _::::::::::::::::::::::::: ______________________ 1
.I |Shom Imeger Dishog et |} i |
———————————————————————————————————————————————— \| Allows user to enter a number variable
Bk || Fiish_ Careel |
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Moving and Editing buttonized scripts

=  Edit scripts where the original mission is missing

=  Moving Scripts
(1) C:\Users\Public\Documents\MACE\xmI\Scripts

= (2) Move script to new folder

(3) If MACE is running — Reload Scripting Bar to reorganise the buttons

Reload Seripting Bar

Copyright © 2025

Elmpot - m m _____

ACO/ATO/OPTASK LINK
Append MACE Route(s) {xml)
Common Route {.crd)
EOB 318 (.bdt)

EOB PCI (pci)

GIS Project

MACE Route(s) (xml)
Mission as XML {xml)
Nav Point Entities {xml})
Raster Layer (.tif, a.toc)
Scripts {aml)

Vector Layer(.shp, vpf)
VRSG Cultural (.clt)

‘Weather Scenario Content {.csv)

XCITE Scenario {mvn, .scen)
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MISSION EDITING BUTTONIZED SCRIPTS

Pseudo Code - Conditions in Scripts T
* |n addition to basic sequential flow .

= First to last action o woertoe |
=  Scripts can use logical basic statements e

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

Wils Pletfore Froavisify cfirdpt Platforss fi withie ! noedicnl eides af +dey And Troe Grau...
| Sak Tarmst ter cteeipt Flatforms bo calluips sScrigk Strimg Sariabls - This Serapts. |

Harmuwer Mode cRorips Platformo o Mowe To Targes,

Qffenzive Ftefe cRoript Plesform: So weapone Tight.

Delwy Ukl Flatfors +5erip® Strisp Werishls  Thic Sordpts dc desd, (W8T For sction tn...
End wheile

= Statements can be nested inside each other

e | | B =

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 are]
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.

199


mailto:support@bssim.com

MISSION EDITING BUTTONIZED SCRIPTS AND PSEUDO CODE
Calling/Creating Buttonized Scripts from Other Scripts

=  Call a buttonized script from any other script Sm-mm,i,J Name to appear in script lst
= Replaces selecting platform manually Q
o T S 2| e ) o 3 Hovonton 1) Hovonton 2 ) B | Fopemenen | Gt | P /L[
= Pressing button [ e Jldetz ___________________________,
Buttonized Script to Execute | P} Script [Buttonize\Land_at_Known LZnl ] Select )
= Entering data / clicking map g Varatte: 22 =T Evauote Varable
Iisave This Script's Index to New Script's Integer Variable Integer Variabl

1 e: [
= Need to Specify: [ Usernputs | bl ot st e |

“Assign To™ section below populates into script’s "Script Platform”. One script created per platform.

= <Script Platform> Execute Code Scrip
= User Inputs S
8 j
= <Script String Variable> Esef
= <Sctipt Integer Variable> ==
End If
u Name — what appears when script is ‘created’ in scripts list o
Goto Action # aciont [ [5]
Raise Event Enu 2] value: | =] [evalus

Scripted
Platform(s)
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MISSION EDITING BUTTONIZED SCRIPTS

B MACE Seip R - u o
= = SORFTS  Swer IR e sed Rt pe o g ]

Example - Air to Air Post Shot Crank - T
| Loey S '|

=  Trigger (o)
= (1) <Script Platform> property: IsSupportingAirborneMissile = TRUE : . ::
= Actions 3
[ nrw [Prat e ok Seakd Pl Typhassn J
= (2) Calling Another Buttonized Script on <Scripted Platform> ke terbe T s et | I

IIWLELME Cafien & 0% S0 Tl chask Inggars e

= (3) ‘Wait while loop’ — Condition: IsSupportingAirborneMissile = TRUE ke Fe ] et iner |

= (4) Standard 180 turn relative to <Closest Air Enemy> f md:: i
'i’.“rl-'l

Rl |

| Mos e |

Q R oy iy [Ea T ] | M Loz | [-] A | ‘

Froparty: e pw o vs el v e |1-| . .

e o et |

Cruwks Sarus, = Srom Roloucctdar b suaCoak_ elomd T, Taluge - 3 SLmug - o7, daaeod Lar <Siea |3 lﬂ]

| rwmim Hes vata sean | copdrcs fEE P o | CarActea |
[ e [ cwea | r—

e &7 oowrixt Flantzme Low degresr relaslve b3 cerdpt letTem's Clesert sUe e (eelt fa- echles ... i_ [
F Lreske Yoe: Here:
N EorEs Fdimiiesmia aCome lrias T |: Viows Jowz |
Sratwik | Tl vk  egge |

i | E R B S T - S — - PETRLEr T tE_
| Save vew S bnden = Tha Sorpts emger Veakn
RrmE e mobor v R FRME Vo PeR T ng e susd e pET

am g Te Mt
[ ) e
L miwerw | .
"""" rx T g lwcsor 7 \ma basmbor S LUusbis [agge Sz bosod ot botsble | rgges © laseatAzsore  Herwes Serpd
_rerusna |
-
BSI‘o F Tum Lt/ Bt [ir =] g # Relete To[orgs Phatoms Dhanest 5 emye =] | 2|

L4 e . 201
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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 8.

= Actions While Is Mumber Voriable of this script Less than 2
sShoot weapon Chaff (U.5.) from <script platform» regardless if loaded.
Delay: @ hours @ minutes 8.2 seconds (Wait for actiom to finish.)

= Scripting 1 — Set Number Variable to O (Counter)

= Scripting 2 — While — Trigger Increment number varisble of this script by 1
=  While Script Number Variable Less than 2 End while
n Equipment _ Shoot Weapon “Chaff” regardless Turn <Script Platforms 9@ degrees relative to: «Script Platform®s Highest RSDAR Threa...

= Scripoti 1 Del “0.2” speed <SCript Platform: to 48 Enots.
Cl’lp Ing —-be ay ' set londing zone of <Script Platform: to nothing and cleor parking locetion.
= Scripting 1— Increment script number variable Assign tactic land to cScript Platforms. (Walt for action tn 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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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 scriptis 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”

206
Copyright BSI © 2025


mailto:support@bssim.com

MACE FORM CONTROLLED ATTACKS COMMON

Learning objective:

To be able to use the common elements of any form-based attack in MACE

Enabling objectives

Understand how to select attacking assets in 9-Line, 5-Line, and Call for fire forms

Understand how to select targets in 9-Line, 5-Line, and Call for fire forms

Understand how to select ordnance in 9-Line, 5-Line, and Call for fire forms

Understand how to change attack profile and delivery parameters in 9-Line, 5-Line, and Call for fire forms
Understand how to select attack initiation timing in 9-Line, 5-Line, and Call for fire forms

Understand how to execute 9-Line, 5-Line, and Call for fire forms

Copyright BSI © 2025
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MACE FORM CONTROLLED ATTACKS COMMON

Select Attacking Asset

CAS 9-Line

(] Ladenrh

L -

A Dbmee
d x|
.7 b |
ETale |

] AL ]

Ll = -
o]t i

2 5 Line (Gunship / Rotary Wing} (2)

&-Line Form | HsetTyoe

=] |

0 Stand-OH

Otserver |

SetFrom Given Friendly Locatin  Rog. | 012] (m)
Vog Beoring: [ 0121 (m0 [ 0] (b2 (@]

1 L - —
L DL L Fan b = E“"‘ EI5]

' e ol -

- - e Ecum KNIFE-T2

Tk Sk T A ] PRE || Cv 22 RMIFETT
. A10C - HG-01

[Fivin Five 37 Corvd |
ZiDiect  Dive Angle: [Sndard [-]
¥ Pop Oivecson: [Let -]

Lottes Tasget

2 5-Line (Gunship / Rotary Wing) (1) - o x
S-Line Form | [ Asset Type ool
| [ | B | @ousbe Opoaryving | jSirshe B
- Target @
[Iwarming Order
+ e | | Ordnance: 7] Bust[is |-
Observer. | [-] (&8 = =Tl |

9 5-Line (Gunship / Rotary Wing) (1)

——| SlineForm| — | Asse T,
[ (7] B | oo @rumurn || o O
Wiarning Order |

[ e— L

{ Friendly Location f Mark -
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© Cal For Fire (Artilley] (4]

Call For Fire

Observer
#ofMissicns. | 174
| 1200 Mrtar (1209~ w120 1 IFe==========
) 120mm Mortar (M120)- M120_2 -
w203
oot Ammunibon 2513
o ] [ [ P
Target Locaion: @ Detey: {3072 (| 122mm Howmer (251 - 2517 Per Tube s
Targt - | Hlaue || Ornence: - o St P
TargatDescrpson: #[ngioen | | Lastounc | - Pp:xu.u n:mL
Direcion Distibuson Disei 4 To Tat:
® ObservertoTarget [ Man | Potern  [Circuler = v_ilmedﬂm
ot T tmin =] tcegr [(2ua =] i{mpwff
) Gunta Target Soreat [ 2] () =
GTL [ ] (it ] tdea) | 2o ||| Tmjectery Clow  @)bigh
Otaet Vertics! Ofiset (Parachute]
@G UR i 40 B ||® n .
PRy m ) Parachuts efeane al AGL " — .
TimaTaTaget [000200 din | (L Eoe
Lo R 0 O Cartinuoin ) 1 F o MextPosachule
Laat At [KE=70 o o PP [10000] = [185000) [ Racod Tarpm e o Wi
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MACE FORM CONTROLLED ATTACKS COMMON

Select Target
CAS 9-Line

Call For Fire

[ TR TR T w5l Gonship  Rotary Wing) (2 @ ot or i vl ) - & x
e pr— [ Stine Fom} TaselTyos (Waring O]
| — Al
— T Tim IE' = . (T, PSS RPN Y [ S g S S || SRS S S ‘ (7] il B || Ot [ORemying | Observer IR (o { iy Bafery -
RS — = O A - ] iarming Order FoiMissios: [ 18] [ sedW0 | | O e [-] ] Mexzotours: [ 6] wtin: [ sonfs] imetrs)
= o rat [ ] ¢ ] e | taare | i
N m - 1 -
Ll e [ | L [ = T BT e r
LDk Kocwn Point: 7] %]} oo e . @ e Pt mgﬁm
ATabes | ube s s _ GivenLocabor Targt Locaiion: @: Oely. [375] (a1 Foasren 2+ Gurs erli e Tt ST
50 | [ dnmz " Marked By Target Aditce: ) B i Oranance: T ‘Adiust Fire rxmﬂ
.- T T I e i | LastRound: -
Brale | [l - L IH'!'IIJMH s Ll i ‘ R [ | Ve One MEL
wee 1 [ERSY JTT—— | o P~ Do AaTo T
ek 2] tde i Set From Given FriendlyLocation  Rng: | O] (m) recion .
&1 ‘I* I-J * o Mop Bring: [ 0] (md [ 0] o) (@) |  ObservraToret [T Mo || paven [cicda[2] Tt
sk : Lo L g | on: [T ot [T e (2] | || InoactTima:
S - I e T ove2 | Tager [} @) Ordnance: 5] O Gunto Target | st [ [E <
8By |2 ] &= wooa 1] ® rat [T+ s o e o] [ e esetasected GTL [ ] (it 2] tdegh | 20| ) Trjectory Cllow @ igh
N L #8511 ] Tt e ona A vt O P
A T e = @i LR B im 40 B I L p— s
= Pep: | Target Parachute Release at AGL [+ b
Lol S — MissonTyze.
T L DLl L P K - 3 rburat/ Fusing ———— | (O Time:On Target. (100000 — —
e e | DRl % e i o) o
: N s [ v [erre—— Distance 0] ) Cartinusus [0 Fail extParachute | Instant Detorate
T R (T 1| Omemm == FrePn (120000 [ Recora Toget | [ Endof Minsion

et

L& [N e s

:[mc.mm'r; [ Muls Select From Map |
| Target Lacation

i |ere !

nnfx))

5 5-Line (Gunship / Rotary Wing) (1) - o
{'5-Line Form | [ Asset Type | Air Assets |
‘ D@. | @Gurstip oty ving | Gunship._ T (%
: = Cll@)
{Waring Order | | e |2
—_— — || Ordnance <] Burst 15
‘Ohuws [ [-] &8l | =
& 5Line (Gunship / Rotary Wing) (1} -
LneForm|— | Ausei Tyve! Atack Type]
@. ()Gunship  ® Rotary Wing H OLaiter (ORunln B
Wiaing Ovder | rfasen ]
|u.m E—C o] e M et
o) |l ___ L

r { Friendly Location f Mark -

e

Target | -] (@] Ordnance: |
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MACE FORM CONTROLLED ATTACKS COMMON

Select Ordnance

CAS 9-Line

5-Line

@ ek oin i L 1 T w5 Une Gunship/ Rory Wingl @ - o x
— pr— 5 Line Fom| TaselTyos Adack Tyve)
= Tl &IE'_:-. (T, PRSI RPN S [ S PSSR S || S S S S | Pl || oo ee. | -] (@] | hete
LR :_ Twag] = ‘iarming Order ArAasels |
| & e | Oteerver | o ] ) oot st
Ll TN |vem || Ty Locsiar TN ] (@) 1owmnce [ )
L Dberce: 1
Llalez | i ML | e GivenLocasor: =
.7 b | i
B | L= - Target Locabion

et |
LU T LR

o] mae wF W

Set From Given Friendly Locstion  Rng: DB: (m)
MogBearing [ 0] (mi) [ 0] (o) (@)

Canerr IL'I-
Abren [ME BN
Ao | e e

L
L DL L Fan g =

G s (2 i

EY T 1 Elj“

Call For Fire

@ Cal For Firc (rillen] €] e
(hering Ordr |
{ Artllery Batiery
Observer. L
#oiMissions. | 172] = [=] [ Maxofguns: [ 672 within: [ 80073] fmeters) ‘
) |
Ty ——————————
WomPit [ [ Coord B [T20mm Mortr 1<) ko [<] i
Target Locsion: @ Delay: |0[3] (¢) Reauires 2+ Guns m‘mtm\
Terget feiuce: vl Elado | Onteence: [120mm MotsHE -] [Auto (-] e
. [120mem Mevter Scke [+ Parachule ALAGL.
Target Descrigion: # [AB1000 Furhis 4
o Dist/ 4T Tt
@ Observer toTarget [ My Time of Flight
" = 1 FER D)
on: (il 2] tdeqy [ 2uno | et
) Gunts Target irssct ;

6T [ ] 2] tdegh | 2ute
Ofset
@G UR Em a0 B m

O ome [ Elm - —
. o Fusiog -

St Ao s || Exous | [ CheckFire

U Ade L Pl MextParschute | nstort Dot
Adjust | Record Target End of Mission

| Time: My Command G|

v Sl

Message 1o Observer |

82 5-Line (Gunship / Rotary Wing) (1)

S-Line Form | I YN
‘ [l B | ®cwstic Oroaryving || Gonshie
Target
[Warming Order

‘om [
82 S-line (Gunship  Rotory Wing) () -2
[ SlineFam| — [ Aoser Atack Tyve
| Bl M |[ocmse @t || croe cnre w [] @) Fesee

{Warning Order | (Krkasen |
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[ e— |

{ Friendly Location f Mark -

Tarset |
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MACE FORM CONTROLLED ATTACKS COMMON

Select Profile & Delivery Parameters

CAS 9-Line Call For Fire

5-Line

@ ek oin i L 1 C w 5tine Gunship/ Rotary Wing} 2) - O X e CefurcniolE - o x
L= Lalenrhs & Line Fom HaselTyos ok el — = iring e |
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MACE FORM CONTROLLED ATTACKS COMMON

Select Timing For Initiation
CAS 9-Line 5-Line Call For Fire

[ e e e T | (=} i W 5.Line (Gunship / Rotary Wing} (2) - o x @ Cal For Fire (Artilery] (4] — o %
e pr— S Line Form | (Waring O]
. e Cow [[F] G [ | e e ik b2 et e eaba e e L b v b Flie/ @ [ {Fetiery Bty |
T ]2 wrag] e | et 2 o] it -] SolMissions: [ 1] [ SeedMTO e ity | ][] Mesetoms [ sia] watin [ s003] (meters) ‘
i ol e e T S T BRG] | Oteerver | T
| i ! L 1 -
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MACE FORM CONTROLLED ATTACKS COMMON

Execute
CAS 9-Line 5-Line Call For Fire

[ e e e T | (=} i W 5.Line (Gunship / Rotary Wing} (2) - o x @ Cal For Fire (Artilery] (4] — o %
e (& Line Fomm | h Aasck Type| s | Whing Order
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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

Recap Adding Weapons

= (1) Access Weapons and Equipment Form

= Viathe 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

= -->Add1x Weapon

= <-- Remove 1x Weapon

= <<-- Remove ALL weapons
= (4) Change Quantity of Weapons
. (5) Enable/Disable Auto

= Allows constructive (semi automatic) use weapons/ equipment
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MACE FORM CONTROLLED ATTACKS 1 - SIMPLE CAS

AIR ASSET, WEAPON, PROFILE

. 1
" a.  Select Aircraft !
1 b.  Select Weapon !
1 Cc.  Select Fuse !
e. -START POINT — IP (3D) (Optional)  += == @ O-Line iClose Air Suppert] (1) 1 d. Select Attack Profile | - O #
— P R [N eSS s e e === == ===2
: /<’ i ,)\ : \\\ SLina | b [HETET T —
! \\ U /, e
; ',_’ ~ N 90°/5nm i ]\1"5“_ N I C l-:?_ _@ = ! L;’.’-‘.:aama Final Altack Heating A8 Aircrat  [£] Inssrt Ino Ewating Rows [T Fouption % Egress
B S B I e S P O e ) S Al
! \ /,/ i \\/l From TGT ' I: Diisznce: | 5;' nm a | :— T FER :a}'l-_- [+ [VBIE] Ry Tirection '] 1 asbj'_ltrj_l-lia:h:.}_ . _Dlvil,‘jl}i _ _|,_I = |
l : | e T ORE fe 7] | L PR [1TE] Dt s desineen  {1AiRE i 4
i Or Known Point From List A P — 7 ‘-jh:hngfﬂlmm SpoKonsems | ,_| i -
1 ~ .,
L _Or generate keyhole points__ 1" |y ruger | gl sus. G ST
e- —END POINT(3D) = - —-cmmmmmm e = . 5. Tt Desc: | [ femat2: . x| \_;_Ll:elz =
- s 6Tl | = FiiH; |35n--|+.'- 16015 hnc[hlad.mn Fee -] =]
: 360°/10nm L% ) - t_ll : PRE; = [ dincrarh Sl Designates ClMutipie Tangetn | Edit== |~~~ _
: 10,000ft | e [-] Code: toaa| |8 e
: From TGT 1\ | & Locationef Friendiea: = [ \:I S~ " =
1 \ — Fix i~ Llear For [
1 .
: : Dbsercer |Generic Human - Human_2 - | ﬂ lE P— . 2 | Toctom - |
! ~
i | FaH: |30« |an|3[mn|:nmuun Hf.;\\ - e
i : F'F-‘F.| 1 .|. | Aircrah Sall-Desi gnates | Mullipie Targets | £t e
1 1 N | T@\
1 | 1
I : /I i : Fiars jiear b hhort
: 17/ \Final Leg Dist(LeveliLofl: [26% Max Fangs | - !
I ’ B A | o e
: : I/II/ :{.;m,a Srarka Diet _--—|'I—|—_-|-. 130 o) : I.x' Asact | x' | 'l L |
! i | FaH: 3605+ [180[=] Amy Direction i -] e
’ ; PRF: | E | | fircrat Salf-Designates T Mutiipis Targets | Ecit

-NO. OF WEAPONS AND RELEASE RANGE

Select Number

Select Release Range (%/nm)
Select Release Interval (s)
Strafe Distance (if required)

COMMENCE ATTACK METHOD
Select Spacing (1< Aircraft)
PWR /TOT/TTT / Fire Plan
Attack From: IP/No IP
Show of Force / Hold at IP

/
/
4
']

~

"

f———————===

v Either:

- TARGET(S)
- Type

Pick From Map @
Pick From List
Multiple Any of the
above

—ATTACK HEADING (+DESIGNATE) -

a. FAH +/- Tolerance
b. PRF (if required)
c. Self Designate

(if no external mark)
d. Set Laser code

_e- -DURING ATTACK
\ ’

7 DON'T FORGET

| [Clear fot | [ Abort |
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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. ® e s e - B
M have: rline ¢ - Aras s
ust have Type || E [ Ctar | | [ . |7 Samen Finad tetmok: Heed rerak [ insert oo gatng Houte Formation 2l Egress
= Air Asset Info 1P [m ] s To3m0™ 0 ! S e i Figher a0 |- ] G b Bl _ - o ja]
s [istarce: | 5k nm L e fic Lises. Good Heading | D3 [ 82 |0
= (1) Weapon — Fuse — Profile — | = - N e T T [ M Torgesa et LB
= (2) Target Location . Dmnce: by o e R EH e ] - _ﬁ@
R E L e | | Fas | Chear B Alast 4
= (3) Attack Headin 4. ToeBer [ of{ #u3 | cate :
3) . 9 5. Tl D | | X s | [~ [+] [pemar i
= (4) Who designates (matched PRF with designator if not self designating) S | = FAH. [302] - [VBO[2" Ay Divaction m =l
i - mE: 1715 TlanehSel-Desgrates [ Mullisie Targes
oy e _
) N . ¥ locationcf Frmachims: [ 1] | — — = &
* Ingress Altitude + Egress Altitude and Position Sl bow el S | % 15 :
= (5) Ingl’ess Altitude e :?E'“" Ir':l MED [ 1o00fe : FAH- | 90-=] == [ 180} iy Dinachios [T = i
= (6) Egress Altitude and end position (relative to target) | Cwwos| wifem = R Bl ok, et T
ey : | ®
| Fireel o Fiet | el 2 TP ] | | e “rjl bort
. " = - A it M| St £ |- - | [t
» (7) Approach and Delivery Parameters 0 =i CREL i e P i — =
. . =" | ol Bombs | Aockels: 1l a ons |- 1= —— . . o
= Can leave as default if required i l PAF 11112 || fircoah Sl Demimmten i_wml-'r--—: E .

= Attack Timing / Initiation

1
= (8) Spacing — between assets (wpn on target) — not required if only 1 asset SRS —— F--—-—=-
. (9) Time | stoccrmip - || Amckwo P -)| Restoce -

Hessages
J AL Hrlree 3 Tarpeting lacation 121 UK DT BEAT e

| Shera ol Fooecm = Hald = 17
= 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)
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MACE FORM CONTROLLED ATTACKS 1 - SIMPLE CAS
Attack Via IP - A specified 3D Start Point © i (Close A Support (1

- -START POINT — IP (3D) (Optional) === - —— - { Line |

5 1
- - ==~ 1 N [
i P e ' Type: Clear =" | Ik
T we G (o))
: ro :@F"'"" %)O/gg;? | 0 il- 1P 8P o0 (-]} ast: [ 10000F]
v TR0, . | Distance: | 5[2] nm ' Al
: \\\ /,' E \\\ ,,I From TGT : ~_ : 15 5 : i g\ 3
< i - . N e e 3
i ;
| |
. o i, . 45 =] ]
Air asset will fly via a specified start point to target
Must have — All the required elements for Attack w/o IP and: e_’ Eg'—'—m
30
. 135
= |P/BP — Either 18y
= (1) Select a heading and distance FROM target — to be start point %
OR 315
360 - - R - &
= (2) AKnown Point & Ll o
OR CPbnFrim  GTHKTWMERE Bk ¥
= (3) Generate Keyhole Points from target — then select as Known Point e E [ i
= (4) Pick an Echo Point and a radius to generate known points at - r— :
North/East/South/West Compass points e e EEE R L :
= (5) Select from list as with Known Points (2) £ - =
BULL-M
, o
— B2
gl o
- 218
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MACE FORM CONTROLLED ATTACKS 1 - SIMPLE CAS

Attack Without IP - No Start Point

% Max Range

. Changes run in length for the
attack and point at which Weapon)
is released

. /5% Range

SRR
¥ QNS g il
Sl PR S
. . Y/ 3 i =1
Original Ilr\e 5_\ e 2N y
up waypoint Ve ¢
— 2 ("’ 3 ——t
o‘l > ¥ <
Py s & ‘7— 4
A
Lt o], e
7 L
4 L (s
B E /o" R -&&Q\
BSI = < /z: 75 Ce

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
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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 29 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) —
RS 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

222


mailto:support@bssim.com

MACE FORM CONTROLLED ATTACKS 1 - CAS

Off Platform Laser Designation

_ SET UP 9-LINE FOR LASER WEAPON DELIVERY =~ — - - - c e o m o ,
- ENSURE ‘Aircraft Self-Designates’ is UNCHECKED '

1

1

E [Z] Same Final Attack Heading All Aircraft

Assett:[at0c-a10C1 [+ [

- Set the ASSET PRF in the 9-LINE Form

————————————————————————————————————————————————— g @H 230° 1o 10°
;- SELECT PLATFORM FROM MISSION AREA (AIR OR GROUND) TO BEDESIGNATOR  m o oo oo e o e oo e oo c “~~. | e [1688E](uireratt Self-Designates
! - LMBon entity in Mission Area
1 OR
| - Use Bottom Status Bar Entity List | -
i - If platform has no Laser Designator: Use PLATFORM PROPERTIES | iwapens = | to Load one in inventory z S
L e e e e e e e e e e e e e e e e e e e e — = i
,~ -SET LASER CODE (PRF) FOR THE DESIGNATOR TO MATCH AIR ASSET PRF - o oo REELE =T Py =
I - ENTITY CONTROL WINDOW (PRF) | — T . N
| OR ! S B — L | e .
R Use PLATFORM PROPERTIES (General>Laser Designator Code) ! ol oot L S L | o t.TTh I':""'““ =
————————————————————————————————————————————————————————————— e S L Ay K0 B B
\\ T :M “warm
\~ ALLOCATE TARGET TO DESIGNATOR = = = = = = m = — oo o e e e . S~ beat AL e 03 )
| - Use @ and select from mission area | s i ey .
| OR ! R e :
. |- Type in target coordinate into PLATFORM PROPERTIES (>Navigational) ' SO L ik
s e IE’,.J“;;‘W"{’.“ i e \\ o i i
S~ wriw v
- MANUALLY FIRE DESIGNATOR LASER (VERIFY PRF) ¢ o e e e e e e e e e e e e m— o — L 3 L — 0]
- Use ENTITY CONTROL Menu @ - 1® @ @ > [ LT

Smoke Grenade (Green)
Smoke Grenade (Red)

1 1

1 1

1 1

I - Select LASER DESIGNATOR from dropdown ' @ rocssoa wsobe 5
1 - Check on Mission Area for yellow designation line with correct PRF ! e

————————————————————————————————————————————————————————————— Smake Grensde (Red)
Laser Desigrater

\ Lasar Range Finder with GPS

5y | —
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MACE FORM CONTROLLED ATTACKS 1 - CAS

Time on Target / Time to Target T ——

Asset Spacing: m I MSL
= Attack Timing .
. . Time: Push when Resdy |- |
= Push when ready = immediate attack T —
ow Recipr

= Time to Target = time from pressing the button e.g. 2 mins 00 secs

| AttackviaIP ~| | Attack wioIP +|| 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 IP +| {Attack wioIP |+ | Reattack | (3¢ Asset 1: [0-27 - CS 01 B
Show of Force. - Estmate T bgatp | 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
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Copyright BSI © 2025


mailto:support@bssim.com
mailto:https://www.youtube.com/watch?v=6MwZf109oas
https://youtu.be/6MwZf109oas?t=9
https://youtu.be/6MwZf109oas?t=204
https://youtu.be/6MwZf109oas?t=234
https://youtu.be/6MwZf109oas?t=249
https://youtu.be/6MwZf109oas?t=258
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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
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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
= Three attack types:

= | oiter

= Asset circles the target until ordered to attack

Py 'n P o Ve

= Continue circle to pick up FAH
= Re-join loiter after attack

T

| >ma

Aok Durke wr s el e Gwdsc =)

» 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

L o]
A F o Bk LA - s [ -]
4 | T
Lo el vkl Lo ] |-||E|-i"l-

= Hold at BP will route asset to the BP and stop them
= Execute would route via BP to the target

= Stand-Off

o S-Lire | urehip <oy Wing 12)

A Ty

ACewnla R

e ik

ST TR gy —p——TT R Py [ Y

Fimdlyl warva JURL

fonl coaden [T HA RTES 2B +
e raslin BOHS3RR AR

Vb
Lzl oo
S FrmafinmiFrim b ckw Bm 1280 4
PagDawirg | 1 FE5C iml FE[A gl Lo
Tage Lo T KERATIE 1] B8 o -
Ghwi T, hab [ g i B
apilmoedr Pk |
. w200
Parkax by laser IEF
[
Fowabs |TAM Twar fae
g
Trm Cohuoa Mpmiidee -] | w0 e

T g bl immnn

e

= 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

Sim-{H Batla Foancs Afck

BSI”

Tl Lraowr |In||1|'|m-

Creckien | | Fatum 1o e |
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MACE FORM CONTROLLED ATTACKS 3 - 5 LINES

Rotary Wing - Attack Types vs Behaviours

LOITER RUN-IN
sk e 7= g
Wl TRy mman = [ psaew Lok [ B b | e =l [ rsamw

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

fof
L
<1/
Fod
Q1

qQ’

~

~

BP

Attack Direction: [ Direct Attack Direction: [C Direct

Take Cover

STAND-OFF
Bl Taw
Ludkn e e | T
Fire in Place
(No BP Selected) BP O

Fire In Place

Fire in Place
(BP Selected)

| Stand-Off Battle Position Attack |
[ Take Cover | [ FirelnPlace | | CheckFire | [Retur Tolntent |

Fire in Place

aircraft descends to 50ft AGL at BP (if  aircraft ascends — fires — descends

R . . selected) or in place if no BP Selected
Loiter Target | Direction: | Left |z|| [ Execute ) P
-
BSI Loiters Until Execute Selected Start approach to target (cleared hot if CCA M)
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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 |

-
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MACE FORM CONTROLLED ATTACKS 3 - 5 LINES
Gunship - Initial Attack

1) Select Asset
2) Select Target ((5)Move to Loiter)
3) Select Weapon

(
(
(
(
(5) Loiter on Target (if not already)
(

)
)
4) Select number of rounds
)
6) Select Timing

TTT

TOT

AMC

Continuous

(7) Execute
(8) Adjust Fire If Required (see next)

8 S-Lire [Gunship / Actany Wing) (23 - m] *
| BLirwm Fraom | [y p— [y
BT B | 1 ST = %]
: Target Qzﬂxﬁim?lm-ﬁﬂuu-z_n -]
\mrning Crde p — —
: = ':IrdrﬂmueDSmn =EFD Sdubra -] Founds: [ 5pE e
Chearver  Genaic Blus Team Humen - 70-1 | = ﬂ = I
Slshm
Frisnshy Locaion | Mark
= On nominals, ready o dine.
Aurkond Lonzalion 33T KK 57160 70973 | (¥ || Targut Raica: 1.7 frm
Given Lowabon | 33T MK 57148 70972 [=] || fetual Finchi: 2 ear)
Farksd q.r Er'."‘ﬂ".ﬁ'ﬂ'ﬂ[dﬂl
. : ! Fiw and Coraed
Hl'w ocmon R
Sl From Giwnn Frinedly Locstion kg | 1MEES () @@ Loiter Padius: 17E om
Mg Becring | 11851 tmin | gsf] de @@ Frore | | ke Reben ol
Torgst Locafion: |32T NR 58782 TTERT || E [
@Mj--—n'. bath |- Ang | O
]
Targe: Cescription ek
Taiged Disacrplon [CRT
Meakial 2y Lo TGH
Db
Remnarkes | SAR Thraat Mork |
Tirang
Tire=: | At My Command -I@ |
Maszags o Oibsarmes
Ranpoaatid guaratap o bl s e,
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MACE FORM CONTROLLED ATTACKS 3 - 5 LINES

Gunship - Target location relative to friendly

] (1) Type in friendly location

o 5-Lire (Gunship ¢ Redary Wing) (1)

= OR (1) populate with Observer Location (using blue arrow) & Linz Fom | [ Aancr Type Sir st
. . = () G i Gunshi Garenic Pl Gurship- Genehip d [ | [ 2
»  (2) Select range of Target from friendly location =8 | i | N ;l;z—r;‘ﬁ;éﬁ-?;u;‘.:----i-ftl&
= (3) Select bearing (Mils or Deg) from friendly locati —— = SET— 8|
(3) Select bearing (Mils or Deg) from friendly location omere (G -Gameret o] (B8] || (G Woome -] e
. (4) Press the calculate button to populate target location €& TR . { Stetus |
. . ) ﬁ On rexmenals, ready to fire
. (5) Assign the target to the Air Asset |=¢ ~ Fstuel Location: Iummwﬂm . ¥ | Torget Rodius: 1.5 e
. Ciwean Leacaion |; Acisal Fadea: 15 (nm)
. (6) Execute the attack (as required) | Execute MokedBr | Correns Aol -23 (deg
e — Fites arad Comliod .
Sel FromiGran Frieadly Localion  Rog \ <, = R ﬂ Loiter Andivs 152 nm
MnﬂE‘-eurirug o :m[lg u:l [dmgi |Q{Q‘ Euh:.i!@ Check Fire Retern Ta Irtent
Terget Locsion: | 327 NL 01965 M1 |- | @ (= |@ :
P i Ihw'""-I"Tu_ = m @
BSI”
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. n n n 8 S-Lime [Gurship  Rctary Wing] (1) o *
Gunship - Adjusting Fire S
| ﬂ & Gunshic igtary Wing | | unshie  Gmseric FIW Gunabip- Gunskip 4 [+ [ &
*= (1) Select Adjust Direction (from last impact) b Feepen— TN TR 30 7T 1
. Do senersc 103mm S Fiours =
= (2) Select range (from last impact) Ot [ ITAE G 1 & me e ’
. (3) Calculate new target Location Frend Loepen Hork Nt cslimg e arges '
. . Actual Lecaben: | 13T WL BHOF 14021 *
. (4) Assign Target to Ait Asset |=¢ ~ Given oceio: .
tarked Ty
. (5) Execute Attack| Execute : e
Targat ot=bion
St From SEreen Friendly Locale Rrg i Liter Torgnl s Fidien 5
=g Fesring of=d (il 0P fdeg) L Sumouie Feeturn: To Inkerr
= e m I =
argt Locasion: | [327 N U4 BB 1@ ) Computes a new target location in
Afjua O €« the Target location box and

< TIP - VIEW IMPACTS ON THE MACE MAP

populates message to observer

Press <CTRL> + <ALT> to see numbered in

order impact points on the map

© 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”
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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 get illum 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
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METHOD OF FIRE
AND
TIMINGS

025

KEY INFORMATION
MESSAGES AND
EXECUTION
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AGGREGATE REFRESHER

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’

Create an Aggregate by:
. Select multiple entities

. VIEW - Entity View & Aggregate> Create Aggregate % Mision Reheaal Tool

ev

Create Aggregate

Map Text Size

Manage Aggregates
B Show Labels

=)

l ' l!e Create Aggregate

Properties

“
I
niN

Weapons and Equipment
@ EWDevices
1 Actions

Commands

Proximity
Selected

v v v v -

Cursor-on-Target

] MACE 2025 — Select group — RMB on Group — Create Aggregate

=5 BAECE Mison Se T

Ervnnncr, |Duslivh | Suloviay | nempiee [viaeat |

Cicek: Wew Aggragan i

Tracked S Aggregels (1, 123 1008]

Hude Sooreeis [ -
_Eu:im Emle=: Appimgain

Defines the 2525D
Map Symbol

Add/Remove
Platforms Options

~ Platforms in the
ES| Aggregate

Iadwr 1718 BTN

1
_h]'.'uuius_l:l 105 113

“aranc T 1725 1004

Erzer! Zivup Templai:

Db daprpie

Fia. |I'uuu'|.ml Sk

“rary bridy |F..:u|_,3-:' 125 1003

Agpivgehsy
ey L 2 bl Ak Fram Vap
Reavaes Seivisd Ferarss all
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MACE FORM CONTROLLED ATTACKS 4 - CALL FOR FIRE

Se

BSI”

| Artillery Battery |

lecting Units s [GearcSosToamon - (8] [ o
ZofMissions: | 5F2] | SendMTO | | ()Agaregate

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-MET-1 | I'
FARP ‘-

F

“‘

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 o
. Krorwn Foint Pl T|
= Known Point TergeLocation: |5
= Select from list Tage ;| B
T 1Deseri ;| ATM Tal
= Assign as Target |& - m%ﬁ |

FE10

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

Target Location - Adjustment

BSI”

Adjustments will be made along a line that joins

Observer position to target position (OTL) Or Gun position to target position (GTL)

The line can be entered incorrectly / arbitrarily

Either: Specify a GTL or OTL Manually OR Auto calculate the GTL or OTL

To Adjust Target Position

Pick the line to adjust along — Auto / Manual — GTL or OTL
Grid Adjust
= Adjusts from LAST TARGET POSITION 3
= ADD meters along the line away from the Gun or Observer ¥ «
= DROP meters along the line towards the Gun or Observer
= LEFTor of the line orientated from the Observer or Gun -
EN

= For confirmation, last adjustment made is displayed

Polar Adjust
= Will Place new target position at ‘Dist’ specified along the specified GTL/OTL
= If ‘auto altitude; not selected, then additional options for angle of sight are active

Offset

@cnd R | 0 (m am: [ EE m

() Polar Dist:

Angle of Sight: Auto

UD: Aute
Lest Adjust: Gun D500 m © Calculate
~lmten
Dloave wTawd o
T o '-_|:r-| TR paagl | e
iark

6T nafe] v wfp] e | B

O
Jnd ot i mu
DT e

Bagh ol Sl aw
Ak G
ol el Cun Bl H o
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: ECJ.—M-
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9
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c

3

iy

s Auto Calculated GTL

S Wik e .
= [iEr= = teal | |
5‘ uiL s I%__ml_:.l:dl
el

5}

=

s

i

|

1

|
e |
‘..‘lbsemeLTargeLJ_lne(Q‘ELh

. Auto Calculated OTL
(@) Observer to Targat

o i e e 3
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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)
v
g3l

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
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 |

[ Fail Mext Parschute

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

Circular

Check Fire
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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

| Elnitial Volleys: | 32] :
Interval: [sec) :
# Repeated Volleys: i

=4 b
() Suppression

#lnitial Violleys: (1] =
Interval:
Duration:

—Methed of Control

() 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: [l 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.
2.

® N O oA W

10.

1.

12.
13.
14.
15.

-

(00:12) Place a number (at least 10) of enemy vehicles within 500m of each other in a line

(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

(01:45) Check line of sight to enemy units from the blue unit

(02:05) In the layer manger select Platform Engagement Rings for Land Shooters on Land Targets visible when stopped

(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
(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
(03:27) Open a CFF and select the blue unit as the observer

(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

(03:51) Using the map tool pick a target that is ‘long’ of the enemy units along the gun-target-line (GTL)

(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)

04:38) Choose Adjust fire as the method of fire

04:44) Use the ‘Aim’ button to check for valid firing solution (adjust position of firing units if unable to find a solution)

(
(
(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
(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

o MACE Mission Selings

[ — ||:-.|..L..|. |Bd|-.-mu |_ﬂ,,m |'.1=..-.J |

l Cragta Mew Apgragas

srty-1 07,705, T0481

Aty 141,106,104
Saty-1-8 (1,706, 1083
Abry- 100 145
Moe-1 (1,105, 1905,

Biar- -4 (110510275
Mor-1-B(1.706.1026)
Maor-T-0 (1, 108, 100
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Hame: [Aty-1-4

Menbty: |Frinsd

Size | Sechion

Comzeeaian: | Land Lne

Fire

Fisld furtillery

DIEType 4112252000

wliins

Entity List [3 bolal)
Remose Seferied
Artiller_13 (1 105 1057)

dgtiler_35 (11051033
drtiler_J (1105105

| Fald Froe Mep

Rafgrae Al

- o =
-
[ o ——
iy [
Drport Croup Templsis
Julote Aegrogat
Farant Aaragen: |1 (1.105.1046] []
5L | -
e LI}
fggregeims
| Beppigeis Link {Diedal) - | Adkd From Ma |
| Hemove Sdected | | Femowean |
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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)

T Mizsicn Start

T Current Time

/ CFFal
Farty-1-44

Open Individual Forms
(per second adjustment)

Methed of Coninad
ANy Commend
{Tvewm Dis Dot [1E5EEL|

T T Taiped (DD
Corbrumm | fz] s
CIRt [z ] e [rz=an]

CFFal

Seline £7
BE-E1

Sina £

Seline £4

kot controlled by fire plan
Configueon 3 line Fonm

Eline £
21

EHine 12
r-o:cmln-ds?-ir\e_pdm

Configure on Sline Fom

#| Barboratizalby Chean Hol

I 55 50 45 4D 35 30 35 30

1080
S5 i B H o #E #0) 15 =30 +3S #0435 e8] =45 <50 +5E

Adjust Start Minute

All Lines Actions

Adjust End

Fraciin
Fxaciin l‘\ N
Individual Execute /
| Fran @—|  Abort/Check Fire
(Per Line)

ouseover’ to see timings

Not

Correctly Configured
(e.g. no asset set)

Check Fire / Abort All
Check Fire AllCFFs
Abort All 3-Lines
Check Fire All 5-Lines
End All

End All CFFs

End All 8-Lines

End All 5-Lines

Fraciin ﬂl‘/

Fraciin

Frmciin

‘|—“

‘Executing’ Mission
Execute Replaced With
‘Check Fire’

==y

Dol |
& Hnwils: =
Inderval L)

Crwvenll il
Fmjrin|
= Hinue =]
A Time: 0000
Flajeis Al
Cider Legend
Chusedl Penicd

Dilry Inclian
Added N o Higuan

!

PR

6D, CFF %2 ITAC this i FT mesesge In chusmver, ooy Arber 13, Gameen Atlesy HE /04 pupmmesion, 1mouts, [ seconce, taget mursser AR 1000, e of Aghi 35 ), mas afude 1781 o), 2t

FEDC AHTOND, FAH 225 P 890 B0 1AH 3258 MK 6303 00235, TOF 338 GTL JEdeg. man ord 1587 m o WAL untion: Genesic Srillery HE S T4
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MACE FORM CONTROLLED ATTACKS 5 - FIRE PLANNING
DLIiCk SEAD Attack Time

o (®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 Offsets & Dursfions
Suppression Suppression

Guns -
f | : BEE ||'\III'\-r:l|'|l|Ii|1 - | |.i REE LR ||'\III'\-r:l|'|i|Ii|'| - | | ND” Standard E|
_-< | Mark Time at

A Y T °—|— (1) before TOT

) Mark
CAS Aircraft *- | -] Start Suppression at
ﬁ (1) before TOT
= Applies ticked CFF and CAS Forms: SCAS Stop Suppression at
trike
* Both need to be on ‘Fire Plan’ within their own forms =~ ®im 81530 = 181330 9 before TOT

= CFF needs to be configured with ammo and target for each mission within the form

Restart Suppression at
® after TOT

Restart Duration

= Single CFF will have 3 (or 2 for interrupted) missions suppress — mark — (suppress)

= CAS needs asset, weapon, target etc NOTE - ONE VS MANY CFFS IN QUICK SEAD

= Both need to be ticked on the fire plan ‘Set Timings’ will assign suppress and mark timings to
all selected CFF forms — it won’t separate a mark CFF o
BSI™ cas Aircrat 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 #2-1 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——— o——
GFF #441 CFF #441 CFF #4+1
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
P GBU;500
8sl HH15

r
1
I
1
1
I
1
1
1
1
1
1
1
I
1
1
1
1
1
1
1
I
1
1
1
1
1
1
I
I
1
1
1
1
1
1
I
1
1
1
1

- FiresAssets === == - oo o

01

CS CAS-Form #1,

CFF-Form #2

02
CFF-Form #3 A
DF _*
Arty-1 ‘
Lo
CFF-Form #4
.C
ST
S
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C‘pp
#2
4

%] S 5
~7

CAS #1-2

CAS #1-1

CFF #1-1

5-Line-Form #1

)4

21 22

CFF #1-2

CFF #3-1

CAS-Form #2
BE-81

CFF #3-3

CFF-Form #1
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MACE FORM CONTROLLED ATTACKS 3 - FIRE PLANNING

CFF Form - Dwelling and Rejoining

Dwell Period
Bou —
fo -5 H 5 +10 Dwell individual E [EecuteAl -] [Dwell [QuickSEAD | v Dwe”
erafl assets using data in = Pauses the fire plan — firing asset remains firing at its current target until
‘Dwell” box instructed to rejoin N
m|@Eg = Dwell by selecting the:
. ’ ifi Dwell
Dwell’ button on a specific asset | wel | R
OR
1713 = by ‘Dwelling ALL’ assets with settings specified | Drweell All |
" Dwell at a nominated minute in the plan OR if no time selected will @ Minute:
== I I dwell immediately
| £hort | : @ Minute : Interval:
o (| o= A new firing interval can be specified for the duration of the dwell
o erval: 1 S
[ st Jh | [ pwetan | 4] ™ Cancel the dwell immediately by pressing ‘X’ or specify a rejoin point... ||
Ly —————— I o
R_ejam_ . .
Rejoin
Cudine . . . . . . .
[ Rejoinar | - If not immediately cancelling a dwell — specify a time-line minute at
i which to rejoin the plan
Em——y olor Legent ) i
Check Fire | | | pyyet Period . ‘Add Time’ (if required) to extend remaining ‘on plan’ serials SN
Delay Indicalion S : - .
M:;“mewn = ‘Rejoin’ individual assets by line | Rejoin | fidd Tamee 7] 00:00
= ‘Rejoin All' assets with settings specified | Rejoinfll |
NOTE - CHANGING INDICATIONS ]
= The delay indications will disappear after a ‘rejoin’ is selected
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 253
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MACE FORM CONTROLLED ATTACKS 5 - FIRE PLANNING
CFF For

m - Dwelling

- L] L
and Rejoining Worked Example H=18:04
n
03 04 05 06 07 08 09 10 1 12 13 14 15 16
S ———,————— 1000
¢ ¢———¢ o— —» -5 H +5 #10 #15 +20
CFF #11 CFF #1-2 CFF #1-3 .
H+0 — H+04 H6 - HeTl H+12 - H17 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
... 1007 i
I+ + + +
* * Rejoin at minute 4 H [+5 +10 #+15 +20 L e e
CFF #1-1 CFF #1-2 CFF #1-3 g 5
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. (02:00) 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”

Copyright BSI © 2025

255


mailto:support@bssim.com
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

257
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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

MACE AIRCRAFT MULTIFUNCTION DISPLAY

Learning objective:

To be able to use the MACE aircraft tactical display plugin for aircrew role player functions

Enabling objectives:

Know how to open the TAC display

Know how the TAC display can limit the use of the targeting pod camera
Understand the TAC display pages

Know how to select TAC display functions and what they do

Understand how to use the TAC Display for air-to-air engagement

Know how to assign buttonized scripts with the TAC Display

Copyright BSI © 2025
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Main Page Overview

Top Lock like any other display
2 Modes

MACE Mode — Displays All Truth

Radar Mode — Displays Tracks Populated by onboard

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

Mouse Control

RMB on display to open Settings>TDC

TDC follows mouse cursor —
= Range and Bearing
=  BRAA or BULL (Dependent on Mode)

Right Click on Target Track to Assign As Target

Show
Sensor
Page

Enter PRF

User Added
Buttonized
Script

Stores
Management
Page

N -

Mode Selector
Declutter (NAV/AA/AG)

Ownship
Mag Heading

o' MACE MFD 1 l

Waypoint
Select

;

Bullseye/BRAA
Toggle

Range
Scale

Display
Waypoints

Display
Waypoints
Track

Display
Known Pts

Display
Shapes




Tactical Display Cursor (TDC]

w! MACEMFD 1 -

WWANPOIMNT
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MACE AIRCRAFT MULTIFUNCTION DISPLAY

Moving Maps

M sitings o WFT

File  Mrdicn

Genesal TDC  MFD Butors  5AM Rings  Moving Map  Bers Configuasion  Inpul Mapping

F' Enaisle Moving Map {Background Page 1)

Enighlress
"

A Sdditionsl Diatm Sources
Erowese

Fim Path i néd: [C: ners'Pubsbc Docurserts | M ACE wapy Raster ' LIK_LFCEEMF tewp
Rarges (el 1) [0 [~ 43 [ gp _Aodboer

Layer Hame:  [HEMF
Fearmaren Sebected Loy | Wiowva Layar Domn ! :
[ Flevant Aanges
=L Pl Documenis WAL maps Faser UK
Z oL Pt Dhocumends S WAL \maps Flagier LK .1l]_i“|.'l

e P Do mereta WAL e WMS MACE-
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PRF Cycle Data Entry

Stores Management Page

Weapons
= Press [SEL] to cycle through weapons - MACED T l i X

= Only weapons on hardpoints displayed

= Use Impact
= CSE - to program FAH on applicable weapons Angle

Hpmm

= ANGL - to program impact angle on applicable weapons
Sun: 60

= PRG - to program coordinates and elevation into applicable weapons

= PRF —to program PRF into applicable weapons Impact

= Use with Keyboard or UFCD (DSC Device) Course

Release
Interval

-

AGM-179 AGM-114
1 1
AGM-179 AGM-114
1 1
AGM-179 AGM-114
1 1
AGM-179 AGM-114

262
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Programmable Weapons

WEAPON
PRF

Copyright

AIRCRAFT
PRF

© 2025
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Programmable Weapons

==

* [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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FLIR/Sensor View Page

Needs to be enabled in MFD Settings
Needs to be enabled in ARMOR

NDI Streaming

Main Camera

.5'.':I.m'4'. for WM
File  M¥asinn
Gerewal TOC  WFD Bubcma  5AM Fings

Diefet: Mode

i MACE ¥ Hagar Only

i shoem Tesbings

[T Hide vindow Border

Tracks

M Suppresa Dead Tracks

Copyright © 2025

Moving Mao Bzl Conligumion gl Mapping

Vikieo Feed

W Include Yides Feed Page

Yiteo lead o disoley: | SRS PIVT R OATET
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SCAN RAID MODE

= Only if a targetis selected
= Zooms the display to a scale 2nm either side of target

= Allows selection of targets that are close together

SCAN RAID

gl
Copyright © 2025 268
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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 I 23.0

Typhoon_9

LASER Typhoon_9

BSI NORM PG
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File  Mission

General DG MFD Buttons SM Rings

Delete Pushbution | _Reassign Location | Save layout on close: ' 25 Master (~ with Mission
File Name
- - L] | 180L 180_Leftxml
Assigning Buttons To The Displa
g g p y BRKT Bracket xmi

ATTACK DCSMR.xml

= Assign Any Buttonized Script to TAC display
1) RMB settings>MFD Buttons
2) [Add Push Button] — Name it (something short!)

» 11 In_Place_Left—*
Button Label X

er a label for the new button

oMl

Choose a location on MFD

(
2)
= (3) Choose a buttonized script
(4)
(5)

5) Choose how button is saved

Save layoul on close. © a2 Maaler 0 walh Migson

270
Copyright © 2025


mailto:support@bssim.com

MACE AIRCRAFT TACTICAL DISPLAY

Student Exercise (Link to Online Solution Video Not Yet Available)

V0N OU A WN S

_— e e e e e ) e )
» I3 T ERENF3

) Make a New MACE Mission
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

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

(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
() Access the weapons page and select a weapon for engaging the target (ideally an active or semi active missile)

)
)
)
)
)
)
)
) Access the MFD settings and enable the mouse cursor and switch to radar only mode
)
)
)
)
)
)
)
)

Engage the target when in range and use the crank button

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 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
Create edit and load communications plans

VOX and Push-To-Talk (PTT) on multiple selectable transmit frequencies - E-;Jc-ch'unl Monttor
Map to hardware

Attach to DIS entity — propagation, terrain and jamming effects

Receive Tramsmit

MMz}

.
-
- MMHEL) Voilce Momiios

3PS NSB/KDU

S
-

(MHE)

s,
-

Frisqjusncy |

%20:512MHz

N
J

J5

[MHE)

cy (MHE]
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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

0/0 Freq / Channel Select

Scan
Scan to a freq where there is
transmission

.
-
.
-

.
-

Receiva

iy MM

(M)

MHE)

Frequaerty |

MHE)

MHEj

Frequancy (MHZi

TrryrTr ' rrroT Ty

~F Spectrum Mo diar

Transmit

Valce Monitor

] New
Dipen
Save
Sysiem
Audio Settings
5 Settengs
Ingeat Settings
Temain Settings
Dwices

Wiper Rako Properties

Recent L

Universal
PTT
Transmits
on ALL

Copyright © 2025

Individual Channel Transmit / Receive

Toggle

RX = Hear INCOMING Transmissions

. = Allow OUTGOING Transmission
ns

. = No Receive

. = No TX (Except individual PTT)

Individual Channel PTT
Overrides .

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
= 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 EEEESEE

Teran Sorver Sate: Found 1238 beramn ties

For propagation and masking Prmary Terrarn Sncorvimy Tavam
* Set 2 Terrain Paths (Pri / Sec) AR : SR
= Use ARMOR Terrain om|4) | B
[hmscriptons.
LRMOR Fiaid 12337 teavear i
DTED o avation found
SRTH ki sbersdor Trand
VRS Ha parte configursd,
w Sadhinge
Calesiabe Defraction True
Eracled True:
LOS Prexsion 100w
e AHMOH
BSI

~ | Corlupaw

LG Cache
ke 0

Clear Cache

oy [ Sattings
bt
LocalP: TSLIGEILED and 172BA1
Buadeait (] Ao 192 S|[0 2 [ B &R 2

Hanzagen
B Fey  Eniy Updabs Ame 2l 1 |5

oE Rt 000 ]

B R[] Dowee Bus B U Bty Lbvay [ Fiesiesr [ IR Updale
B8 Rt [ Sean Patem | Fuse lame ) Ssan (| SoanConted ) Hads [mack Hapat

TAS ity

[ Aty Callmgn

[ Ao Azach iz MACE Owmatic. MACESe: 1[5
DS ID Saw: | + e (15 e B 102 [
DI B Foard. 1 B Bl 8 S e

Ownzhin  Ses 1 Appr 105, Emtey: 1002

MACEMgp: |1

DI e [

DI Versen I:f

Py Fuliza
T Caddw

S

B B R 8 e

Linailusd Bnidly Pesben

Lrhuce el Longhude  [Onsi Mte P45
I F 300" W 3 0N E nn
Plagzacs

™| Pt Apn OFese 10000 = Tawmm GRA T
Eivnomai

k2l n Fropagals B =i S Tashls Fado Fooagalon]
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VIPER COMMUNICATIONS
System / Auclln Settlngs

€ System Properties
[ 59rg | Vemon  Diagremsica

[ M Merw

B Wl Bk Window Boarder

[] Dvrvicn Edery

Emm"\ Save on Close

= a Disable to allow
command shutdown

A Erabls Sgral Gereraton

[ Girourd iy Erttins:

Enable Speakers Enable Microphone

Enable Microphone

Wudio Settings
Rudio Settings = u

Soomen Speaker Device Prmary Sound Oriver
A Mcephone  Microphone Device:  Prmayy Sound Capture Diver

Encodng 58t Mulaw w Semple. 280 | Hr BeDeoth: W
Capture Buffer Size 1024 s
Dagrostes

(] Enable Packet Chocking ~ Sgnal Data PDU Sae 0

copynignt osl © 2025

Add Channels

To GUI
7] Viper Radio Properties
. Viper Radho Properties ?
Pocetes Rade Te Moddston Chyplo Jon Coram P
DS Radio Settrge
Wd (7 Fade v Domen BAr v Corty (26 Used Satss ~
Nomencisturs Vermor' 0 8] Nowencieue 0 &
Rad Smdason v
[[] Het Dl 7] Une Moddaton [ Ues Cryptograty  Fcds S iper Rado ~  Tonsceven 7 &
MuvaHagi®] 7 9 NoslevwR-) 02 & UVemen |1 93
VIPER Semngs

— £ Srable Mcuphene 1] Rl Window DefstSwe [ ) LmenSef 5 CAFOMD [ ] Comm Plan Onty

Dagreses
Py WAVAe (llogng Radele 1234587

*—]

Select Output

v

Select Input
'\ 2 Channel Input — Must be set

with ‘Encoding’ set to Custom 277
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VIPER COMMUNICATIONS

Properties
= Set each channel’s parameters

= Viper settings can be transferred

= C:\Users\Public\Documents\DSC\Viper.xml
=  Comms Plan

= Write comms plan — with each channel’s properties

=  Save and load in other Vipers

@ viper Radio Properties ?

Properties Radio Type  Modulation Crypto Join  Comm Plan

Plan: Radio Default e %l | J
[ Auto Load 001 Empty 016 Empty 031 Empty
002 Empty 017 Empty 032 Empty
Load 003 Empty 018 Empty 033 Empty
004 Empty 019 Empty 034 Empty
- 005 Empty 020 Empty 035 Empty
006 Empty 021 Empty 036 Empty
Clear 007 Empty 022 Empty 037 Empty
008 Empty 023 Empty 038 Empty
009 Empty 024 Empty 035 Empty
010 Empty 025 Empty 040 Empty
011 Empty 026 Empty 041 Empty
012 Empty 027 Empty 042 Empty
013 Empty 028 Empty 043 Empty
014 Empty 029 Empty 044 Empty
015 Empty 030 Empty 045 Empty
Apply —_

Propeties Aafn Type  Wodddbon Dnple Jen Comn Plan
0I5 Radka Setings
Hr (7 Rad « | Doman: {7 A = Coundr (Z25) Unibed Slates -

Momenciatune Version: [ = Merasieddire: |[| =]

Radia Smulalion
[ Ha-Dupies @0 Use Modustion @) Use Cnptography Rado Sm. Viper Racks - Transseren 5 (=
Wermen 1 =

rlwwa Hagt ) 7 2] Momleedf0-1) (02 5 Send Vipsr Comml Mag

VIPFA Setlirge
B Aok Moephens B8 R Vindew Dataadl Size [ Lben S ) CAF DRD [ Camm Flan Oy

Dlagricstics

|P‘h]"|\'.ﬂ.'|'ﬁlu B Lomig Aack IDs: 1.2.3.4.5

'. Viger Redic Properties 4 W

@ vicer Radio Properties ? *
Propeties Radio Type  Modulation Crypto  Join Comm Plan
: Min. Max. L .
Frequency  Bandwidth Power Sensitivity Dynamic
Chit | Name St (k) (KH2) Frequency  Frequency (g, dBm) Range (db)
(MHz) (MHz)
4 Bath |~ | 135 10 0.001 1000000 40 -120 a0
2 Both  ~ | 150 10 0.001 1000000 40 -120 a0
3 BLUE-D3 Both  ~ 123 10 0.001 1000000 40 -120 a0
4 GOLD-59 Both  ~ 120 10 0.001 1000000 40 -120 a0
5 RED-03 Both  ~ 120 10 0.001 1000000 40 -120 80
B Viper Radio Properties ? *
Propeties Radio Type Modulation Copto Join  Comm Plan
Ch# MName Freq. Hop Elile:edo Time Hop m:jgglatlcn E‘I?daﬂlzflcn Radio System  Params
3 O O O (1) Amplitude  ~ | (2) AM ~ |(1) Generic |~ n/a
2 O O O (1) Amplitude  ~ | {2) AM ~ |(1) Generic |~ n/a
3 BLUE-03 O O O (1) Amplitude  ~ | {2) AM ~ | (1) Generic |~ n/a
4 GOLD-55 O O O (1) Amplitude  ~ | {2) AM ~ (1) Generic n/a
5 RED-03 O O O (1) Amplitude  ~ | {2) AM ~ (1) Generic n/a

Copyright BSI © 2025
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VIPER COMMUNICATIONS

Input Manager

Map hardware to radio functions

= Transmit on specific channels
= Transmiton ALL Active

= Swap Active and Stby

= Move through channels

= etc

#4 Input Manager Properties

Add Mapping
Select Device

Select Action

Mouse ~

Viper Radio
Viper Radio
Viper Radio

; Viper Radio
Device Viper Radio
Viper Radio
Viper Radio

Copyright BSI © 2025

- Tx on all active channels

- Tw on channel 2
- T on channel 3
- Tw on channel 4
- T on channel 5
- Swap act/stby channels
Viper Radio -
Viper Radio -
Viper Radio -
Viper Radio -
Viper Radio -

Increment 1st standby channel frequency

Decrement 1st standby channel frequency
Momentany VOX Off
Mext active channel
Prewious active channel
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AFTER ACTION REVIEW

DISCORD

] DIS network traffic and additional data) record and playback tool

] Record any DIS traffic on network
] Insert bookmarks during the recording.

= Play back DIS PDUs at slow, normal, 4x, or 8x speed

. "Jump" to key scenario events in recorded session (bookmarks, fires, deton
] Hear radio calls in Viper - able to mute or change volume on any channels

. See the entity movements, emissions, and engagements in MACE

] View any perspective from anywhere in the 3D environment in ARMOR

] See all MACE Logs

Copyright BSI © 2025

ToME_STONE 72
16747 Bevation 307 Range 61 3ren Forcly
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r
@ MACE System Settings

AFTER ACTION REVIEW e

[7] DIS Enabled
—_— ——[P/PoriSetings |
DISCORD - DIS Setu Lot (VT 7] B
DiScord Settings - X Sendlp [192.168.1255 [#] Port [ 30005 1

[C] Use Alternate Recsive Port TTL:

[C] Use Alternate Voice Port | 3001F]

[ WACE dentiication on DIS Network |—'
Local IP Address | || = 7T =T====- :

sie: [ 1[E] App: [ 100F] | Erercise: | 1[5 1

. I—l

\| [] Enabled | App Offset: Bxercise
Must be same as your MACE Broadcast Address (255) -y

Must be same as your MACE Ex No. or O for all

Same as MACE Alt Ex

Must be same as your MACE DIS Port (and Viper if recording)

283
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DISCORD - Operation

Settings
Time
Slider

Bar N

Time
Control

File Open

New File

Packet Count

File Address/Name Field

Bookmark

~

Management
Wardare
Entty

Event/Bookmark Field

No Packets Here = Not recording anything

DIScord File Interface Buttons

BSI

Copyright

Recording a Scenario

. NEW File — create recording file before starting record
. Record

] Packet # indicates successful recording

" Use Bookmarks if required to flag events for later

" Press Stop when finished

. Can append to existing recording

& = . : .
Playback a Scenario =ALIL e EL

) In MACE —"New Mission ':';r ;I;S‘H_:'“':;":
=  (if required) Open Event Log F&ﬁ’ LE_;’;:J Notes

DISCORD Playback

= Open File

Ll Play

Ll Packet # indicates playback

. Use slider / increments / events / bookmarks to skip to time

© 2025
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MACE - Logging

. MACE System Settings <Import/Logging>
= | og to Network = DISCORD
= Log to File = C:\Users\Public\Documents\MACE\output
= |ogto Event Window = Alt + E

g
#1 Log Emmor Meassapes Show Incoming Metwark Logs
zvenl Iype !f..;:f':'“ Log ko Hiz Lapie Mebware
hemuatien r r r
Frmpare Teconliction I I [
CounbeTreasues I r r
LTS M i guma r r I
L = [ | [
i [+ r r
e P [ C I
Hays grian = r I
Ofmer [ F @
T Mz e [ C [
Taraim [ I f
Wiznpasal Sacien r r [
Wimapon Telonstion = I [
Wizapon Defonsfion (Smal Ames) I I I
Wioapon Rght r r [
Wimaron O adancs = 12 [+
Vizagon Launch [+ = “
Wisgzon Lamnch (Snd fovna] r r I
B3I

Copyright

#+ o

Booknak
L4171 [D20004.17): Sigrificant Everml
ansgemet
o
- 007 D2D000.07): Waamon MGM-140 ATA {1-100-7440) launched
i =y
Camment
FUERE « HOH- LA ATACHE al 20 LE'LA'' B ¥E'23'' Dual: 3,18k nm
m0zll, NCHENAl FENEOCE TIR eea=d 12
AT e
HZH L40 ATACHE ot LI LEB"L2'" B 30'23'' [Duak: 2,18 om
mrarnel senmare sraciing Goooed (0
e los
HEH-Li0 RTACHZ ax &0 LROLI'' 0 3023 Tdaw I.idd m3

w3 NTACKT

L2 0L Napan e

FITES

smrernsl sensars sracktng Geemed 00
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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)

= |Loopback 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
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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)
(4)

4) Read or overtype a new IP Address
4) Set subnet mask to 255.255.255.0

Check IP Address and Ping:
= Open the command prompt
= Type ‘ipconfig’ to verify the IP address Rt e e

= (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 "

range Slgnlflcantly dlfferent =1 T e nam: of a o, folzu, SemerLar e - rud Prgoawe

= rmsurea, arel Virdsea sall ozerod baepou

Eg 192.168.1.115 vs 10.1.0.115 0z [ BN

If the network IP addresses fall in the same subnet
issues occur

Copyright © 2025
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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

192.168.1103 : 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

290
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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

: 10.15.1001

g 10.15.1001

il |

: 10.15.100% %g: [ ]
10.16.1001 %, tﬁa -
g 10.15.1002 —
MACE (10.15) o
MACE (10.15) 10.16.10052%
Each entity has two MACE (10.15)
MACE (10.16) positions?!
W"F IdmniFradion on 0 5 Yetamrk NR-77- 1 x Generic Utility  Health: 1003
e T 1 jru (R pres o | M Helo
RS =i |12 e | Wi Bxerane: | 1 QIS Typei1.2.0.21.0.0.0
“emion mues be reazensd e or Apo s changed 1 DIS ID: Site: 1, App: 100y Entity: 1241

““““““ 292
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INTRODUCTION TO DIS NETWORKING

MACE DIS Settings

= (1) Enable DIS
= (2) IP/Port Settings

= LocallP
= As set statically in Windows Ethernet Adapter Settings
= SendIP

= As per local IP — last 3 digits *.255’

= Port
= 3000 (standard DIS Port)

= (3) MACE I|dentification on DIS Network
= Sijte
= Must be different from other MACEs
" App

= Good practice to set as last 3 of Local IP address

= Exercise
ESI/ = Must be the same as other MACEs

1 | N5 Carvemiesbnne
0 | 7 aseasbiad
\__/ : i Por) Setirgs

’*-—1'::-.““« LR | -::-.|'n114_-|

1
e'l S 1= amr

il

W RAST Sisan S

Orker fca oot Sloggng Mimben Oetais AL Doigr
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I L |
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| Jues it tinzaren oo
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INTRODUCTION 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)

W RAST Sisan S

S

Opken fca oot Sloggng Mimon Oetmss  MAY Do Use Matw Comrociosfon DURE L CL Vneoe Do
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e b |
1
A
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| P Cremeh p! “ewrl Gzl b Aemnbloh

A Asiamblad Wi T pkint
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T ne e Hesars et M.D.I-i' 1= 23 ='| | I~ ok M24 Trarok:
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INTRODUCTION TO DIS NETWORKING

MACE Options

& MACE Snbom Selings

Coba) fudz bpot/Logury Moma- Deteds MICECudss Ol Pua Covrumsdan DIkt TENA COG1  Woekw Codge Voud Jnstedh Evond Su

191 2t s Tieses Retatios 10 Computer Clock

.
= Master Timekeeper o v |
| @ CONMUeMN  C LUNMSS  ©C LODecdd © U1 © WGRS |
- : T L = [Nz
Only one MACE can be the timekeeper . . . A
1P ) S o CATLCS ~y Coraca Natrsiae (= {4 0%
= Else time will alternate — competing B an s e armel D OM PN | e e Coseticin hests
v OIS Ishormesion Fudd rhorsien £ Frabin'sestsar Sanwce fiwerinton
o Loceson, Defmdt Forrmat 4 Spmad A Heacing £ Erabin DéFacton __ Ersbin 05 par Javize
I Lecatson. .00 TIVSpeed Fichiod | Diroeit Virnd Do On ot Stwraps
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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” “DTE10: St e 700, Evty: 1241

296
Copyright BSI © 2025


mailto:support@bssim.com

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 .... @ .

= You can request an entity’s waypoints from the other MACE and Move them Reqyanet Wy point
. For full control (joystick) the entity must be transferred between MACEs -

HALE bk MACE Tharnbo (b vonibod of snndives MAZE pations)

298
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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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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

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 AT A
Laser Designator
Ground Aircraft Airto Air To Air To Laser b
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
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XML File Structure

o MACE 3 oxml or Mz

[ et BT VN

B Aok e R p et

B Dalliic

B HoicopteAaatonligs

M HydrndynamicConfis RN 1 Filzfolder
File fulder
Filzfolder USILS 5 Umn » Fuzhc 5 Pabbc Uocumarra ¢ WAL 5zl 3 Masondopchiomgunbar ¢ FlattormComiop » Cearleia

Tile folder B o RO

]

NOTE - MACE CHOOSES USER DATA

User data overrides MACE installed data — so if there are 2 xmls of
I Lifiedy s - the same name one in user data folder and one in normal config
I WespanEngagerme : 2 ke fotd: folder MACE will use the User Data xml
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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

Motion of Hard Paint Slaved To Loaded Emitar

Slew Rate and Slew Limits Motion Dlefaulls b Assigned Terget

Commands Parent Hard Point Postion

Control and Tracking Indexes
= |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

Single 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

=
- Attachments
i~ Pilot
‘- Gunner
-+ Commands
E- Equipment
£ M230 30mm:gun
i~ AGM-114 HELLFIREL1
Infrared Warning Receiver
Visual Detection Airborne (A/LIS)
i~ Flare (M-206).Left Dispenser
Chaff (RR-180):Right Dispenser
e Laser Designator.gun
E-FPMIDs
: 125
E}- Hard Points
£ gun
L1
L2
i~Rd
i~ Left Dispenser
L. Right Dispenser
- Standard Conventional Loads
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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

= |Gs need to map entity types to 3D models
=  Usually have their own format of ‘mapping file’
= MOCT can generate

= AMROR
= VRSG
= VBSBlue G

= Place the file in the correct folder for the IG
= ARMOR - C:\Program Files\Battlespace Simulations\ARMOR

! Export Mission Object Mappings -

DIS Type Sort By Options
O Pimay O Atemate © Aphabetical (O Numerical 8 include Labels @ Include Cultural

VRSG Model Map  Blue IG CIGI Definitions  VBS DIS Definitions  X-IG DIS Enums  Amor Model Map

Destination Path: C:\Users\thoma\Desktop\modelmap.xml

w5 Export Mission Object Mappings = ] X r ModelMap xml

DIS Type Sort By Options.
O Pimary O Atemate  © Aphabetical (O Numerical 8 include Labels @ Include Cuttural

VRSG Model Map  Blue |G CIGI Definitions  VBS DIS Definitions  X-IG DIS Enums  Armor Model Map

@ Buid Destination Path 1:  C:\VBS Bue IG 19.1.0 YYMEA_General\C Open Path Dialog
& Export Mission Object Mappings — o N Pah
DIS Type Sort By Options & G CIGI Definitions

O Pimary O Atemaste @ Aphabetica () Numesical 8 include Labels (@ Include Cultwal

[ VRSG Model Map | Blue IG CIGI Definitons  VBS DIS Definitions  X-IG DIS Enums  Amor Model Map
VRSG Speciic Options
(O Include LOD Scale 20 <
Model Map to Merge With (Optional)
Path Open Fie Dialog

DIS types without *s fno catch alls) are given higher priorty.
DIS types with *s (catch alls) are given lower priorty.

@ Buid Destination Path 1: C. ini Open Fie Didlog
@ Buid Destination Path 2:  C:\Program i EwmiD ini Open File Dialog
(0) Create Host Config (A-10/F-16 only) Build VRSG ModelMap ini

Copyright BSI © 2025
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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
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Copyright BSI © 2025


mailto:support@bssim.com

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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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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Missile Aero Model Parameters and Visualisation

—p  Missile Aero Visualisation Tool Flyouts
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Logic to launch

In Max Range/Alt Parameters

= Check macro engagement parameters and other engagement parameters

= Equipment XML values
Check WEZ (if present)

v

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 ’
Full weapon
= Slew turret flyout check
= Platform Model — hardpoints
v

= [ qunch Slew Turret

= Continued guidance vs CMs / Manoeuvres etc J
= Hit Launch

BSI”
Copyright BSI © 2025
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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.

ilasfmd 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

318
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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

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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lf—‘" 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
- Tracking

g C:\Users\Public\Documents\MACE\xmI\MissionObjectsConfiguration\Emitters I: >E|--

é’ B UserData Emitters\UserData - Save your unclassified emitters here Classtied MACE

> ) ,, o i Classified User

[0) i macE Emitters\CLASSIFIED\MACE - Part of a classified emitter install, do not save changes here MACE

rf Emitters\CLASSIFIED\UserData - Save your unclassified emitters here __ MACE RCS

E Emitters\MACE - Part of the MACE install, do not save changes here. " Liser RCS

N e UserData

320
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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 321


mailto:support@bssim.com

MAKING YOUR OWN CONTENT 3

Classification
Classffication

Data Source

1D
Ownship Name

Device ID

Device Name

Device Type

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 Z

Unclassified

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

Device Properties
=8 APG-21
. = Emitter (APG-81 RADAR)
Acquisition
Missile Guidance
SAR
i Tracking

= General information about a device

Feazr

L

[= T 3
H sveneicas.. o)
L [
¥

&

Eazin

LR
EQOR Scune

En=ar lamimas

Radin Raceiest

Fadio Janme:

= Some of info is populated at runtime such as:
= DIS ID, Ownship name, Position etc.
—® = Some info is set in Selection of Type of Device

= Device Type, Device ID

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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=

w 1D
DIS Emitter Name
Emitter Function
Emitter Name:
Emitter Variant
Vendor 1D

1974
Multifunction
APG-81 RADAR

MACE

[ Show Targets

Emitter Properties
£ APG-81
N Crmitter |

i Mquisition
- Missile Guidance

Cument Mission Time: 0

DIS Emitter Name

Specifies the DIS Emitter Name Enumeration (as specified in
Section 8 of the EBV-DOC). This value needs to be non-zer...

= DIS Emitter Name — Must not be 0, as per SISO documents

=  Emitter Function - DIS emitter function per CAF DMO / SISO

= Emitter Name - Text name of this device

= Emitter Variant - Variation of the Emitter Type (O is the default) valid range is O to 9

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.
= Target — The id of an entity to be tracked by this mode or none if not tracking
= Azimuth/ Elev — Offset in degrees the mode scan is cantered on
= |gnore 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  Target

Azimuth

Elevation Az.

. v|

> |

lgrore g
Track  Track
| o | O |
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NOTE - IR MODE NAMES

= Each emitter can contain 1 or more modes

. Each mode contains one:

= Pulse table

= Beam shape definition

= Scan pattern

= Mode data includes specific mode properties

Wode Dsla  Puige Dsia
5504 |
= o
Eeaim Funaion
Beam Parmeter ndes
Mode Goup
Mo I
Maode Name

Dhesscripbors.
ReqursTrack TofuinErsble
SeanDala
w~ Power
Avsrage Fowsr
ERF
Frak Power
w  Seam Controd
Mas Tage: Tracks
Repial Sequerce Paricd
Sean Cenler Azmath
can Certer Bevanon
Sezan (el Azemuib
Coan Offset Eevation
Scan Faramebers
Sl

Trowrwavdinn

BSI”

Denm Shage  Scan Patiem

Acridaiion
5

1

1

Acquisilion

Fa'en
Sean WrapperHandoen Sardor,

0L00OT kW
B3 3579 dfm
L0300 k'

I

rrat e

gqqqq=

'y

.

o 91
* Anterna
S Anlnna Ean
+  Hecsver
Bandvwicth
Pk Cirrparaasor Gan
Maoise Figure
Aequied SHE
Sacmrear |omm

P
w  Comsttivity
Senstvy

Ervbiwd Muisa

Dusity
iacdinn Couality
Harge Resoluticn
Chutier fmsction
» Vidoely Fille
MTI ¢ Dapgber Spead
Enabl= MT] # Doppler Soeed

I_: Cabzdadn Recawa Dala

300048

50.0 kHz
A6 00 IR
2D0dE
4.00d0
3 dB
H0H

-1G2.99 dBm
M

3.5 (B2

Mode — Mode Data
£ APG-81
. (- Emitter (APG-81 RADAR)

Acquisition

Missile Guidance

“Plume”, “Exhaust”, or “Engine” — The temperature is Tracking
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.

= 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)

o = Scan Offset - The scan centre relative to the ownship (determined at runtime)

= Transmitting - True if this beam is active and transmitting

M “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
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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 i 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 pulsewords 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
L]
BSI %= Add Aow
Lrelete b=lected Fows 325
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= APG-81
=J- Emitter (APG-81 RADAR)

Allows beam editing for each cross section of a beam Click and drag to add . Missile Guidance

additional lobes . SAR
LMB = Gaussian - Tracki
RMB = Square P racking

Mode Detn  Pulse Dste  Beam Shase Scan Fagem

Delete Custom Lobes

Harizanzl Section ertizal Sect )
= - . N = e 1 Scale with mouse scroll
[ Bl | __ﬂ =l wheel in graphic area
S
Expand or contract shape by | Saysah [123 =]  SidelobeDown |3 =] |5rc e Lobe Down [34 =]
modifying main lobe EincMomal
Cosine i
| Polmizaion [Werbea ] :-f"'."i _ | st Cain Drop(;iovvn mathematlcal
| Change polarization —» _ = :;’:;fﬂf".!“"-’ = functions that define the
[ Felarizatcn Angle = Sgurs Gain [5708 = shape
BSI Attenuate side lobes (dB) |
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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 b 50.50000000... |45 0 530 0.142857142857... |1
from beginning of 142857142857 .. | 37.20000000... |45 0 630 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
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£ 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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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

5. Inthe associated equipment of the semi-Active Super SA-8 Missile leave the IR sensor in place

6. 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

BSI”
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MAKING YOUR OWN CONTENT 3

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
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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

| -

Real World
N

o Virtual Effect
»

Real World

Virtual Entity
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XR Settings

XR Headsets [Using Steam VR]

Install & Configure Steam VR {

= Install & Configure Headset Software (e.g. Vive business Streaming)
= Run ARMOR

. XR Mode Changes in ARMOR
= CTRL + F1 —to change to XR

General
I
05|

= CTRL + F2 —to change between 1.1 and Tabletop Mode —
= CTRL + F3 —to change between MR/VR & Passthrough modes
=  Controlling Overlays o
= 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

VR Controller Inerfacin ARMOR
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ARMOR - XR
XR - Hand Controller Menu

Swap menu hand

III>

Translate
In direction relative to controller

Rotate View
Left/Right
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ARMOR - XR
Tabletop Controls

Rotate
Double Trigger Cross Beams Around a
Centre Point

Pan
Single Trigger Click and ‘pull/push’ terrain

&

Zoom Out

Double Trigger Pull Beams Together Double Trigger Pull Beams Apart
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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”
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ALL THE SHORTCUTS

A collection of all the shortcut slides and decodes
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[MISSION EDITING - GROUP - MAP TOOLS |

% Properties

+ ﬂ Displey Neme & Summery Data
(om ) + % Move Cbject

Ek: % Group Select

oL | 4 De| Delete Selected

[wr ] + ‘o]  Deleto Unsolectsd

[om ] + 1109 Store Group

(A7 ] + 1109 Recall Grup

@ +z Toggle Zoom Tool

@ + w Reverse Waypoints

[em] +F Cycle Coordinate Formt
@ + K Toggle Platform Roof Clamping
[em] + 6 Reload Pathfinding Grid
[em] + s SaveMission
"MISSION & ENTITY CONTROL
®| Start Mission
| Stop Mission
[om ] + \"‘ Rally to {Ground) / Loiter (Air)
[om ] + Li. Enter Loiter
Tom | 4 T  Display Platiorm Control Tapes
AT | 4 HiS/L Open Entity Control Window
[om | 4+ D Dala Link Settings on Selected
[om| + R ResumectAl

ar | 4+ cC Dispense Chaff on Selected
E + F Dispense Flare on Selected
Tar ] + 8 Dispense Chaff & Flare on Selected

{DOT - RADAR RECEIVED | [SHORT - JAMMING VECTORS] [LONG - LINES {VISUALIZATIONS 8 OVERLAYS'
YELLOW Search Radar YELLOW Search Radar GREEN Camera Line - J—
AMBER  Acquisition Radar AMBER  Acquisition Radar BLUE Formation Line LABELS Z] Labels Markers / On / Off SHFT [I Cyde Lebels Team | cmrL || L Cycle Labels Filter AT g Cycla Compact/ Full Labels
., o P - - PR
BLACK  EngagamentRadar | ™, | RED Trac?ung Radar - ;ngn ;;%';‘Llilnr;e *. TRALS T ] Trails On 1 OFf il 7 CydeTrallsTeem [ e || L Cycle Tralls Fllter
DARK BLUE Data Link COMPASS i} Compass On/ Off @ E, Mag / True Heading | e [i, Mils / Degrees Heading | a7 ﬂ Mission Clock: On / Off
~/ LETTERS -ACTIONS (%7 POSMION v | CameraPosion On/OF [ sFT)[ v | m/HAlitude {om )| v | Cycle Goordinate Format (_aur ) v | amsl gl Altude
A Enfity in Delta mode e . ©-o  WAYPOINTS v | Waypoinis: On/Off [ swrr ]| v | Waypoint Label Mode [ o || v | Cycle Waypoint Entty
A Enfity has atiached onfites @ Displays Locked to Platiorn ’ ) —
F  Enfity movement frozen —-—-Camera Locked to Platform — j
N Entity being navigationdammed OTHER s& & | MACE Beams On/ OF /A [ 6 | Desginators On /OF @ | Threat Domes On / OF T k| Airspaca On/Off
i Entty invulnerable | X _ e w1 HUD On/Off
J Eniity being sensor-jammed i o | Entiy Outiines On / OFf <3 (U] Control Zanes On /0 < [ W | WEZs On/Off &) v
Enfity is I i i — . —
'é mm z’;:;;“is entheground , VECTOR - MANEUVER STATE|— (4R —{CAMERAMOVENENT} SETTINGS & CAPTURE
9 Entityis assigned foa S-Line BLAGK E‘:‘g"‘"ﬂ“"""'""‘ 1o | Toodie S/ XR Mo Forwrd £ | Maln Menu
5 Enityis asslgned to a5 -Line ;‘E“I;‘E Mwing'“"’m orget (oo ] [ 71| Toggle Screen / XR Mode o ] = ] el
P . . . P elp
: E:g‘r"n:ﬁx;pusmw PINK Running Away (omL ] |_r2 _ Toggle 1:1 /Tabletop Scale ¢|" > XRleft[a li’ [€ xRRught [R Up I
¢ Eriyhe ~{OUTLINE- ENGAGEMENT || | ORANGE Taking Cover (5] 75 Cyole MR 1R Hodss — — % = R P2 | Audio On /O
CLEAR Wesponshold | | GYAN  Ralyingtopoint — et & %] | S|mgn  LF. Do ™8 On Screen Inferace
AMBER Weapons Tight GREEN Random walk Pan Camera T )
True North RED  Wespons Free YELLOW  JoystickControlled . [GCAMERA VIEWS o] AT ] [ENTER | Full Screen / Window
1 YELLOW Suppressian ] — —_
| MBEMFE North a 2 ta Ownship L;l:k‘ _GTRL | Pausa | Freeze Enfity Motion
] 1 (om) 4T DisplayPatom ConrlTapes OWNSHIP ATTACHED VIEWS fl = ||} ST ||t | Soreen Caplre
- SHFT | | e | SHIFT | | Home | Video Capture
@ 1] fatParon Movemant Spesd FastMove SowMove || — — — —
---—-RED Planned Heading = } . . .
- YELLOW Instant Heading “E=-RED Planned Altitude o Spead L2 | Tl | GAMERAAPPEARANCE | (BCALE | — —
— YELLOW Igntarrzi\macrslseed 8 J Trall Fixed Horizon SPECTRUM & POLARITY [ + 'k - | Adjust Model Scale
o Groul ., phiig . — .
- e 4] onit [0 | 2 | Primary Camera Spectrum ((ar )0+ [~ ) Adust Waypoint Scale
(ar] + ﬁ Mave Triangles & 5| Nerhlp [ %] Primary Camera Polarity (eme )+ ](=_ Adjust HUD Scale
A f if - B o
DATAL VISUALIZATIONS e © 3] Headnglp @ s [ 2] Sensar Camera Spectum
AT | 4 T Toggle Tracks display 7“1,\,-:% '@' L‘ Targat [sanr:H: x:\ Sensor Camera Polarity
Tt ] 4w Toggle WEZ display i a0 ;1 Equiment IR GAIN - /
( P © 9] Sensor - »
ar | + E OpenEventLog p s % “otRL [FaUp | Pebn| IR Menual Bottom Limit Up / Down v
p— Vs D @ o] Picturs in Picture T i
AT J + M Open Message Window @ \’g — AT '\‘Pwp’[?ul]n] IR Manual Top Limit Up / Dawn X
- suppori@bssim.com - ®y 1| Munition Gamera E = IR Auto Temperaturs R supporti@bssim.com
cmL |[ AT Display Range Rings / wivew.bssIm comfresource G 71 ! o | e emperalre Range www.bgsim.comiresource/
Data Links / Masks / Impects wiw youtube com/g@| me | D20 4| Cyole Through Saved Viewpoints www.youtubs.com/@BatiespacaSime/
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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

Copyright BSI © 2025

Doo0ee

ARRRLU]

!
A

In Intent (follows Waypoints)

Delta (not following waypoints)

Rallying

Moving to Target

Running Away

Taking Cover

Random Walk

Joystick Controlled

In formation

£3
/

Do@ecvove e
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Trails

Labels (Short)
Outlines (Long)

On Screen Interface

Spectrum (Short)
Polarity (Long)

Waypoints

Spectrum (Short)
Polarity (Long)

Toggle Attach (Short)
Attach Mode (Long)

Beams

WEZs

Control Zones

Threat Domes

Designators

Airspaces

Toggle Attach (Short)
Attach Mode (Long)

Pan fwd/back

<W> <S> Tilt fwd/back

e g R

Pan left/right PEEN
D

<A> <D>

Rotate left/right
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