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ABSTRACT
This paper is to describe LYNX-ESM Simulation System to simulate for EW operating environment

analysis and system performance verification of LYNX-ESM system using Discrete Event Simulation
(DEVS) Methodology. This system consists of 3 PC with TCP/IP network. Each PC is loaded with
Modeling & Simulation program based DEVS. Each connected program conducts EW simulation. As a

result, we analyze the operating environment of the maritime EW threat, simulate the EW threat

discrimination and geolocation capability, and estimate the LYNX-ESM system effectiveness before real

LYNX-ESM system development.
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(23 4] LYNX-EMS 22 FA T

e LynxHelicopter Z28(DEVS #24&)
Input : RadarPos(from Any to LynxHelicopter)
Input : SonarPos(from SubSurface to
LynxHelicopter)
Input : ScanPos(from Any to LynxHelicopter)
Input : Stop(from Any to LynxHelicopter)

Output : ScanPos(from LynxHelicopter to Any)
Output : RadarPos(from LynxHelicopter to Any)

e LynxHelicopter®] Aejsts
-Y = { ACTIVE, ESM, STOP }

o LynxHelicopter?] ¢£]3-w#Ho] gk

- Ext (ACTIVE and NOT STOP, RadarPos)
= ACTIVE ; RADARFIND
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GetRadarData(const CMessage& message)
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int nObjID,nObjIndex,nObj Type;

float fDegree,fLat,fLLon;

1. 4o A ARE ¥QAHZ w54,

RADAR*model= (RADAR*)
message.GetSource()

2. 29 94X A=

model->GetPositionFn(&fLat,&fLon);

3. 2o 1f WL

model->GetObjectInfoFn(&nObjID,

&nObjIndex);

4. 249 §3

nObj Type=model->GetObj Type();

5. #71¢} FAAA S fXE FEA A

float dx=fLat-m_pData->S_lat;

float dy=fLon-m_pData->S_lon;

float distance=(float)sqrt(dx+dx+dy=*dy);

6. WY Radar A4 & "4 B 3|
g RS ¥k

if(m_pData—>S_RadarRange>distance)

{
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fDegree=RAD2DEG(atan2(dx,dy));

}

else

{

fDegree=-1.0;

}

7. 3|4 Radard IDE 534 ESMe H
Ko HlolElE ¥,
m_pData—> S_RadarDegree[nObjIndex]=fDegree;

m_pData->S_RadarDistance[nObjIndex]=
distance;

m_pData->S_RadarID[nObjIndex]
nObjIndex

}

e Ext (ACTIVE and NOT STOP, SonarPos) =
ACTIVE ; SONARFIND
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GetSonarData(const CMessage& message)
{
int nObjID,nObjIndex,nObj Type;
float fDegree,fLat,flLon;
1. 3] A JRE FAHZ PdolEd,
SONAR*model=(SONARx*)
message.GetSource();
2. 29 9x A=
model—>GetPositionFn(&fLat,&fLon);
3. ®2do] 1f WE
model—>GetObjectInfoFn(&nObjID,
&nObjIndex);
4. 299 §3
nObj Type=model->GetObj Type();
5. @7I¢k FdAA Y AXE FHA A

float dx=fLat-m_pData—>S_lat;

float dy=fLon—m_pData->S_lon;

float distance=(float)sqrt(dx*dx+dy*dy);

6. WY Sonar FAA & WAA F5 3|
T JEE 6k,

if(m_pData—>S_SonarRange>distance)

{

61 7 Ho2RE 458 73
fDegree=RAD2DEG(atan2(dx,dy));

}

else

{

fDegree=-1.0;

}

7. 33 Radard IDE E3A ESMe A
Hoj| HloJEE ¥,
m_pData->S_SonarDegree[nObjIndex]=fDegree;

m_pData->S_SonarDistance[nObjIndex]=
distance;

}

e Ext (ACTIVE and NOT STOP, ScanPos) =
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ESM; ESMFIND
ScanPos Input Event7} ‘dAstd olgje} e
229 93 T ESM JHE A&t
GetEsmData(const CMessage& message)
{
int nObjID,nObjIndex,nOb; Type;
float fDegree,fLat,fLon;
1. 3] AA JRE EAEHZ WolEd,
ESMx* model=(ESMx*)
message.GetSource();
2. 4y f1x A=
model->GetPositionFn(&fLat,&fLon);
3 Bdo 3f WE
model->GetObjectInfoFn(&nObjID,
&nObjlndex);
4. 24 3
nObj Type=model->GetObj Type();
5. @71¢} AAA Y HAE FA A

float dx=fLat-m_pData—>S_lat;

float dy=fLon-m_pData->S_lon;

float distance=(float)sqrt(dx*dx+dy*dy);

6. Y ESM #A f& 9389 A g
HEE W

if(m_pData->S_EsmRange>distance)

{

6.1 7 HAo2RH A=s 73
fDegree=RAD2DEG(atan2(dx,dy));

62 AT 2= Random <ol 2J3iA

e

o

tlo

=
=

Sl
fDegree=CRandom::Normal
(fDegree,5.0,1);
if(fDegree<0)
fDegree+=360;
)
else
{
fDegree=-1.0;
}
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ol
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m_pData->S_EsmDegree[nObjIndex]=fDegree;
m_pData->S_EsmType[nObjIndex]=nObj Type;
}

- Ext (ESM and NOT STOP, RadarPos)

ESM ; ESMFIND, RADARFIND

4

9] GetEsmData(),GetRadarData()S Z=.

- Ext (ESM and NOT STOP, SonarPos) =

ESM ; ESMFIND, SONARFIND

_(H

9] GetEsmData(),GetSonarData() & &%,
- Ext (ESM and NOT STOP, ScanPos)

ESM; ESMFIND

_(H
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LynxHelicopter?] W% o] g4
- Int (ACTIVE, Energy>0) = ACTIVE
- Int (ESM, Energy>0) = ACTIVE

LynxHelicopter &% &<
- Out (ACTIVE, Scanable=TRUE) = ScanPos,

ESMlInfo

- Out (ESM, Scanable=TRUE) = ScanPos,

ESMlInfo

ScanPos

- Out (ESM, ) = RadarPos

Time Advance &<
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