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A Study on Simulation of Future Ground System
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with Communication Effects’
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Purpose: In this research, we develop an effectiveness analysis simulation model using Agent
Based Modeling with Communication Effects for the development of a new weapon system.
Methods: To describe the future battlefield that has more complexity, we develop Agent Based
Modeling to describe communication Effects. We use the communication theory (Path-Loss
Model) and the real map.

Results: We have compared simulation model with real map and simulation model without real
map. The Blue Survival Ratio of simulation model with real map is worse than one without real
map since the performance of communication gets lower.

Conclusion: There are many studies about the effectiveness analysis of a weapon system. Most
of previous researches assumed no communication error. In the real world, however, it’s not
appropriate assumption. Therefore, this study considers the communication error and shows that
it is important factor in the effectiveness analysis.
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Table 1 Path—loss model

scenario

path loss [dB]

Shadow fading

Applicability range Ant.

Std [dB] height default value
A=238, B=41.2, C=20 54 30m <d<d,p
LOS | PL=log,,(d[m])+11.65—16.2log,, (hry) 6 dpp <d<5km,
¢ —162log,, (hyy) +3.8log,, (. [GHz]/5.0) By =25, hypy = 1.5m
1
NLOS PL=(44.9—6.55log,, (h - ))log,, (d[m]) +31.46 g 50m <d<d ,p
+5.8l0g, (hyy) +23log, (f, | GHz]/5.0) 7 hopy = 25m,hyy = 1.5m
A=26,B=39, C=20 .= 10m<d<dgp
LOS | PL=40.0log,,(d[m])+13.47—14.0log,, (h" 1) 6 d yp<d<5km
C — 1dlog,, (' ) +6.0log, (£, [GF] /5.0) - hix = 25mshy e = 1.5m
2
PL=(44.9—6.55log,, (h . ))log,, (d[m]) 4 34.46 50m < d < 5km,
NLOS c=38 B = ho o=
+5.83log,, (h ) +23log,, (£, [GHz]/5.0) 7y = 25M, hpy = 1.5m
A=215 B=442,C=20 . 10m <d <d,
LOS | PL=40.0log,,(d[m])+10.5—18.5log,, (hyy) 6 dpp <d <10km,
¢ —18.5log, , (h ;) + 1.5log,, (f, [ GHz]5.0) N hpy =32m, hpy=1.5m
3
PL=25.1log,, (d[m]) +55.4— 0.13(h ., — 25)log, , (d[m]/100) 50m < d < 5km
NLOS o=8 = =
—0.9(h, —1.5) +21.3log,, (. [GHz]/5.0) hpy =32m,hypy =1.5m
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Table 2 Common detailed scenario

Battlefield

Real Map Data (Hwacheon-gun, Gangwon-do, Korea)
vs. No Map Data

Use 5 Reconnaissance route

Cell
Cell Size 400mx*400m
Number of Cell 1,200
Cell’s feature Altitude
Combat Asset
Tank 30
Blue C2 10
uGv 2
Red Tank 15
C2 5
POD(Probability of Detect) & POH(Probability of Hit
POD POH
Blue —0.02d[m] +100 | —0.04d[m]+ 100
Red —0.013d[m] +100 | —0.017d[m] + 100

Table 3 Scenarios for the effectiveness
analysis experiments

Scenario Blue Red note
Scenario 1 : k:1, 0.5, k-1 | Repeat
Real Map Data 0, -0.5 ' experiments
Scenario 2 : k:1, 0.5, Kl 100 times for
No Map Data 0, -0.5 : each scenario
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