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Investigation of the Effects of Mine Clearance Operation Depending
on Environment and Team Composition using NetLogo

ST - BER2)

Jaehyung Park - Bongkyoo Yoon

ABSTRACT

The army is conducting mine clearance operations in various front and rear areas,
and this will continue to be a crucial operation in the future. However, there is a
limitation in that these operations are primarily prepared and executed based on the
experiential factors of the commander. In order to secure the scientific logic and
rationale of the operations, we utilized an agent—based model to analyze the impact
of factors such as the mine emplacement rate, the density of trees, and the
composition of personnel on the operation time. Additionally, to enhance the reality
of the model, we applied terrain information to NetLogo, enabling simulation that
reflects the terrain information of the planned operational area. The validation of the
simulation model was conducted by comparing the values obtained through
equation—based analytical models with the simulation results. As a result, the
optimal were personnel and team composition options for each operational
environment could be calculated, and differences in operation time based on safety

distances were identified.

Keywords : ABM, Markov chain, NetLogo, Mine clearance operation, GIS
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9] Pseudo Code: <19 2-2>3 Zt},

setup
1 ask patches ; #Zx =4 A4
2 set pcolor brown
3 if pcolor brown and random-float 1.0 <
tree—probability then
change pcolor green
; g wet 2508 WY
4 create n detectors, m tree-removals and
X excavators
go
1 ask detectors ; HAY 3FAH
2 if pcolor of patch—here = brown then
3 if random—float 1.0 < mine-probability
then
change pcolor red and add
patch—here to mine-location
4 if pcolor of patch—here = green then
add patch-here to tree-location and
move back
5 ask tree-removals ; TEAAY FE84
6 if tree-location = O then
follow the detector

BN |

if tree-location != O then
3 move to tree-location and arrival at
tree—location then
remove the tree
9 ask excavators ; B34 FE4A
10 if mine-location = O then
follow the tree-removals
11 if mine-location != O then
12 move to mine—location and arrival at
mine—location then
check the safe-distance and
remove the mine
end
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ABSTRACT

As transportation develops and social demand increases, the importance of logistics
costs is gradually increasing, and this is the same in the military. In particular, the military
1S carrying out missions at the cutting edge of the country for national defense, so
logistics costs are more important. However, there is still insufficient research on logistics
in the military, especially in the discharge below the division level, inefficient logistics
work is being carried out because transportation is centered on discharge units, and the
resulting costs are wasted. From the perspective of the military, which has to efficiently
operate limited resources, it is necessary to make efforts to reduce logistics costs and
use the budget where it is more necessary. In this study, data on the number of vehicles
and vehicle driving distance will be collected and formalized for the reduction of food
transportation costs of the division's GOP unit, and a methodology for reducing logistics
costs based on standardized data was presented. The actual transportation method of the
standing division GOP unit was applied as the research content. K-means cluster analysis
was applied by formalizing the actual unit's transport data, and a methodology to overcome
the limitations by applying Dijkstra algorithm to the limited part applied to the actual data
was proposed. Through the methodology proposed in this study, a plan to reduce the cost
of transporting food ingredients for the actual division GOP unit was proposed, which could
contribute to creating conditions for more effective budget management.

Key words : Logistics costs, K-means cluster, Dijkstra algorithm
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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.

Key Words : Bayesian network, Ground operation, Decision making, M&S
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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
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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

30



HIOIXIoF LIERIA0 18t

et K& E A2 X228 -

Ensmy -Division, ~ Enemy - Engmy -

Enemy - Power

o
CED
L1y =

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
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Automated Meal Planning Methodology
Considering Diversity and Nutrients

LXI&D - 2542

Jiseon Na - Hoseok Moon

ABSTRACT

With the evolving military food service environment, the autonomy of unit—level
meal planning has increased, leading to longer administrative hours and potential
disparities in meal quality due to differences in menu planning. To enhance the
efficiency of standard military meal planning, an automated meal planning
methodology was researched. To verify its validity, a survey was conducted among
nutritionists, and technical statistical analyses were performed comparing traditional
handwritten meal plans and automated meal plans.

The survey results showed positive acceptance of the standard meal plan pool and
automated meal planning, and it was found that modifying some menus in the
automated meal plans could significantly reduce the time required to create meal
plans. Statistical analysis revealed that, except for protein, the variance in nutrient
content was smaller in all automated meal plans, and the difference in menu
diversity was statistically significant, indicating that automated meal planning
provided a more varied menu. This study is expected to help improve the diversity
of standard military meal plans, enhance the efficiency of meal planning at the unit
level, and contribute to the future development of military food service operations.

Keywords : standard military meal plan, survey, automated meal planning, t—test
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