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Modeling and Simulation Analysis of Helicopter Combat Scenarios
Based on Matlab and STK Interconnection

Liu Dawei, Sun Qiang, Xin Ji, Zhu Jianjun
(System Engineering Department, China Helicopter Research and Development Institute, Jingdezhen 333001, China)

Abstract: STK software is an important means to achieve three-dimensional visualization of combat scenes. Taking the
military joint land, sea, and air operations to rescue hostages as an example, Matlab programming is used to achieve
automated modeling of military helicopter combat scenes based on STK. On this basis, the comprehensive terrain module
and accessibility tools were applied to simulate and analyze communication signals during combat missions. The radar
model was used to analyze the interference effect of electronic jammers on enemy communication, verifying the rationality

of the entire combat scenario. The results indicate that this method improves the efficiency of scene modeling.
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root=uiapp.Personality?2

uiapp.visible=1
root.NewScenario('"Helicopter Scenario")
scenario=root.CurrentScenario

£ 58 I 59T IR A0 Jm B ik 5 R SR I 1]
HAar&mF:
scenario.SetTimePeriod('24 May 2021
00.000', 24 May 2021 12:00:00.000"
scenario.StartTime="24 May 2021 10:00:00.000'
scenario.StopTime="24 May 2021 12:00:00.0000'
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manager=scenario.SceneManager

root.ExecuteCommand({'Terrain * Add Type
PDTT File "' D\village.pdtt"'})

terrainTile=manager.Scenes.Item(0).Central
Bodies.Earth.Terrain.AddUriString({D\village.pdtt'})
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root.ExecuteCommand('New/*/Aircraft Rescue')

root.ExecuteCommand('SetPropagator*/Aircraft/
Rescue MissionModeler')
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root.ExecuteCommand('MissionModeler*/
Aircraft/ Rescue Aircraft Choose "MH-53"")

root.ExecuteCommand('MissionModeler
*/Aircraft/Rescue  Aircraft  SetValue  Model3D
"D:\stkmode\CH-53.mdI"")

Horp"MH-53" N TSGR 4 EL AN 2 #0E X
iR B HLVE RE S BB AL
1.4 EHITHEZERX

TER ] STK % 57 %5 F B A HLAE SR A AL i), BAR
PEAE AR B IR AT B . DAE KR 3 5 8 R E T
BLRAT SR ], AR HEAE 5545 8 KRR AT 3 E
FHLE 700 R OB HES, KA B AP AR % 2 B
ek R A1 2 Ul AT AR B, A B0 R AR AN
Re A 224 M i I 2100 SE Tt R AR 28, SR RVE U
%o ERCE T TS AR AT P T — B R
— &M 3 B B. BB BOR 38 L RE ST BLAY il e
NG AL . AT BN AL IR £288
BAME S Soh RER B AL AT SR, Horp
TFO_HQ X/~ E RAE 55645 0, Rescuel « Rescue2
A1 Rescue3 ARIEATE 55 FLRI € BT IZE 5o

R2 EREFNITHERL

-8 T 55 it A2 A fol = B
& A IR R &4 S B A 50 ft, R I E A 90°;
1 TFO_HQ Vertical Takeoff A IR AT A e A kAL G T4
E . PATHY, TR A KB A %X A 45 5 min
nroute .y N .
2 Endof previous procedure Transition to Forward Flight TR EAATCESE, AN RS
3 Rescuel Basic Point to Point AF A, KT KAITHAA 2000 ft
4 Rescue2 Basic Point to Point S RAELR, KAFHELHFLE 2000t
1 Rescue3 Terrain Following WG B IE K AT, XA KATEH A 500 ft
BAEREE, AITMEBEARISRES, BI85 EA
RescueArrival Transition to Hover SEH A 10 ft; A ETRARGHN, &%
BB B 18] % 10 min
Rescue Sy oA e N NS
. . . FRERIG, AIAENT T, BAX X E ARG A
3 Endof previousprocedure Transition to Forward Flight .
JEEHENFT R
. . . EROLER, AEHRTEAN, REATHEER
4 Rescue 3 Basic Point to Point .
A @ B 3 000 ft
1 Rescue2 Basic Point to Point Y Hr BAA AL FH 3 000 ft
Return to 2 Rescuel Basic Point to Point 2 F BOAKALZ E 3 000 ft & 5] & kAT
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root.ExecuteCommand('MissionModeler
*/Aircraft/Rescue  Procedure  Add  AsFirstSite
TypeVTOLPointProcedureType "Vertical Takeoff"")

root.ExecuteCommand('MissionModeler
*/Aircraft/Rescue Site 1 SetValue Latitude 36.62 deg')

root.ExecuteCommand('MissionModeler*/Aircraft/
Rescue Site 1 SetValue Longitude-121.75 deg")

root.ExecuteCommand('MissionModeler
*/Aircraft/Rescue Procedure 1 SetValue Altitude
AbovePoint 50 ft")
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Receiver=Rescue.Children.New('eReceiver',
'"Tacrep_Rcv')

Transmitter=RivetJoint.Children.New('eTransmit
ter', '"Tacrep_Xmt')
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Taccess=Rescue.Get
(Rivet Joint)

Taccess.ComputeAccess
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Access To Object

Time/UTCG Atmos Loss/dB (Eb/No)/dB
10:05:00 47.114 2 -28.156 4
10:05:01 46.276 7 -27.3120
10:05:02 39.794 4 -20.822 7
10:05:03 33.2011 -14.222'5
10:05:04 30.599 1 -11.613 5
10:05:05 30.443 2 -11.450 7
10:05:06 30.410 8 -11.4113
10:05:07 30.349 2 -11.342 6
10:05:08 30.124 2 -11.110 6
10:05:09 30.007 6 -11.040 7
10:05:10 29.5392 -10.739 0
10:05:11 28.9350 -9.899 9
10:05:12 28.224 2 -9.1819
10:05:13 27.649 2 -8.599 7
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sensorl=CompassCall.Children.New('eSensor",
'sensorl’);

sensorl. Common Tasks. SetPattern Rectangular
(5, 45)

RN Redk BT LRI RE 57732 D9 o1 RO A% K
ARSI R A, AR 8 PR
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BT EEERGFBRKE NS, KA HEN
30 MHz, RHFHHEK 20 W. KERBNER TR
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Facility=scenario.Children.New('eFacility",'
RadioVan ');
Facility.
-121.239,0);
DistressXmtr=Facility.

Position.  Assign  Geodetic(36.03,
Children. New
(‘eTransmitter', 'DistressXmtr');
DistressXmtr.SetModel('Complex
Model');
txModel=transmitter.Model;
txModel.Frequency=0.03; % GHz
txModel.Power=13.01; % dBW
antennaControl=txModel.AntennaControl;
antennaControl.SetEmbeddedModel('Dipole');
antennaControl. EmbeddedModel.Length=4.96;
JSE FH AH [R] 08 77 3 T I8 A5 v 4k i K H8 5 0 1
Ay o ARG 78S A7 (radiovan) « JEAF
H 4k £ (bluecommrelay) A 48 4% # 0> (bluecommand)
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Transmitter

; BlueCommand
. RadioVan — -
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e L

BlueCommRelay ~ *
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——— C/N(dB)-Facility/BlueCommand/Receiver/CommandRcv Link Information

————— C/(N+I) (dB)-Facility/BlueCommand/Receiver/CommandRcv Link Information

------------- C/N(dB)-Facility/BlueCommRelay/Receiver/DistressRcvRelay Link Information
—w—w— C/(N+]) (dB) - Facility/BlueCommRelay/Receiver/DistressRcvRelay Link Information
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