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Ground operation decision support model based on Bayesian
Networks concentrated on the defense operation of the battalion

ZEp2N - A2 0|SLY

Taesu Choi - Kwanghee Kim - Dooyoul Lee

ABSTRACT

Ground operations pose difficulties in decision—making due to their complexity and
uncertainty. Accordingly, recent research is showing active interest in developing
decision—making models using artificial intelligence. In this paper, we propose a
battalion—level ground operation decision support model using a Bayesian network.
The proposed model simply models the dependency relationships between various
variables that may occur in combat situations and provides a probabilistic reasoning
method to deal with uncertainty. In particular, the proposed model provides basic
information for operational staff to evaluate operational situations and make
decisions. Therefore, it is believed that the Bayesian network—based model proposed
in this study can be used as basic research for the production of decision support

programs using artificial intelligence.
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Aol AEH(Power)o] EEHTh Ay
A AFEEe

S| Al (Superior)®t < M (Inferior)
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<38 3-2> GPGG model

<H 3-1> The table of variables for Ally and Enemy

Category (Symbol) evel
atego mbo
S 1 2 3
Ally = .
1 Main Direction Left | Center | Right
Ally —
2 Unit Scale Large | Normal | Small
Enemy — .
3 Main Direction Left | Center | Right
Enemy —
4 Unit Scale Large | Normal | Small
5 Power Sug)rerl Inferior -
6 Result Win Lose -

Enenty. Enarmy -

Enermy
mmmﬂsguwm Amxmm Obssnved oo

:g;::.z

<JE 3-3> Sensitivity analysis results
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<X 4-1> Data sets for parameter learning
Ally Enemy
No. Main Unit D/R Attack Main | Observed | Unit | hesult
Direction Scale assets width Direction Troops Scale
1 Left Large Y Narrow Left Large Large Lose
2 Left Large Y Narrow Left Normal Normal Lose
3 Right Normal N Wide Left Large Large Win
4 Center Small Y Narrow Left Large Large Win
5 Left Normal Y Narrow Center Large Large Win
168 Right Small N Narrow Right Small Small Win
4. 2d JHM AAY o7 2 vAMSEE AHgEe] =
£ A% dojy e FEIL. HgoRE
— M(Maximization)-Stepe]t}. M-stepol A+
4.1. s&oo]E e v
E-stepdlAl F4¥ A dolge %7 F
2~ FL2a0 olF =
I HEE A6 3 1680 Hel g ag ggstel MpasE Adsad. F
B R e e - P P P o L i P R R R
Enemy-Power(e} tiu] Ao 4 HF A o Ad HYpe Jde & 9t
) A 1) o 5w -
Aelth 988 el R AR 2 gase Ay 9w 2447 wgd
2= 7). = O~ =7 =
o] AwuAeo AxI 6.256 AAE Fa Gom mANZ & ok
5 ey ex| 3T —-1>% 2= 3 ’ ST
stel Akt <GE 4-1>2 v g == ‘Enemy-Power' &= <3 4-1>9¢] ©o]
FOl AR HelE A elt HE Agdtel s F 2gH
<39 4-1>& wA A¥dE vedhg. o
=
42 28 wH Aol d == Enemy — Power? CPT
GeNle: & ®IES g3y 96 Wale < 4-2>0] uepduh o]o] uhe}
E-M(Expectation-Maximization) ¢i#]< AFEn #dd 2da(sH) T3 Ho] Fg
S AMggth E-M B¢ d HolE AEE @ JhsAol 0.7914 0592 HAdtE A
Agstel R Ay $= F4A% A & BRY 5 Ak 228 ol%E Ao ¥
et o2 B3 wadg wAAIE el WA AW F& A4S FeAw
o] duEEe ARF gol dolEy & o= Hud shsAel Frhgel uEl ofr e
Ash RAZE WWE wAsE A¢ 24E dFdAE BEA Haz s A
QA o] dugEL AA 29AE 53 o] ol wt A4 Aoz Fukdn
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Result

<8 4-1> Calibrated model

Probability
e g 2 2 g

o

Win Lose
Result

<8 4-2> The prior probabilities of the node
Result before and after calibration

<H 4-2> Confusion matrix

Predicted fewe! Win Lose
Win 115 21
Lose 0 31
43. = HE
<E 4-2>% obie] F M, R
2o Ao F AW, FUfR 292 2
el v AEE A5d Aol

o =

(i)

(i)

Py
=, A

A #7E 2190 olf& H

ST
7 obutET Aol AAY ZEATE, A9
o gk
==

AuEl e 1
Z(Left), Fd FE= F ,
A AeFdEiy s st
© 1 (Division, Regimental Asset
Allocation), A4 H2 Foh(Narrow).
T3, A4 F EA Z(Left), %
s F(Large)olth. dHol¥ <5
oldol= ‘A (sH) o et A5 A
< (Win)o]l 46%, 3(Lose)7} 54%% A
gk gF o]l H(Win)el 64%, I
(Lose)7} 36%= R =t}

AuE] e 2 ¢ ofte] F ek 9l
Z(Right), o tEE 2= Small)o]
i, Ae AEFdESY ARE g
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obel F wegge 9

Wwake 9
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