st AlZ20|Mdets] =2X]
Vol. 32, No. 3, pp. 9-21 (2023. 9)

RIE o3 JAAAER 74k AR P9 nd
WAL - S

Resupply Behavior Modeling in Small-unit Combat Simulation using
Decision Trees

Seil An' - Sang Woo Han

The recent conflict between Russia and Ukraine underscores the significant of military logistics support in
modern warfare. Military logistics support is intricate and specialized, and traditionally centered on the mission-
level operational analysis and functional models. Nevertheless, there is currently increasing demand for military
logistics support even at the engagement level, especially for resupply using unmanned transport assets. In response
to the demand, this study proposes a task model of the military logistics support for engagement-level analysis
that relies on the logic of ammunition resupply below the battalion level. The model employs a decisions tree
to establish the priority of resupply based on variables such as the enemy’s level of threat and the remaining
ammunition of the supported unit. The model’s feasibility is demonstrated through a combat simulation using
OneSAF.

: Logistics support, decision making, decision tree, combat simulation, effectiveness analysis
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Table 1. Loss exchange rate for each situation

Resupply level

0 1 2 3
Enemy Company | 0.34 0.5 0.82 1.1
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3.2.3 YA2A AR BE

arae mHskl] Sl /EAOR o
s Auelo.o] o] Wastch SAFARL By Uol
URe Aol o, Aol wet 1 A debs S

ol Btk oS 5o o] = Aol 5

tEAIE20lMalE] =EX|

ron

3 AuF oA glol 23] theshs Pajo.
ofg 4= glck. #h wAo] FAThE o wAlsh

EL

It
ox I

r

s

D

P Aol B2 AF £ES M
2 sk

AABHE Akl et cheat gtk 37he] ARyt
gofo] vl Al Eof AR 7lckln ol A
B2 TPgaith AAAAE ARG Ba) 2 et e
#o] o) A W THs S et B 74
EuTiE o AR ASS St

2 =RolAE 9] oA1as Aueleo) uet oAras
ASAAY BE W AT AFAY BE T 9 A
al2 ATk WA SAFAR AN BES Fig.
4-53} ). 7 Bo1HelAle] 7B AlE B]o] Azt
&, AP 700l 9 ARgale, o)t optagES
73w} £5) ARG 7] oItk Fig 404 71 95
2} Sejo] A 5ol i H]olu, ol ALgA}
A s Ao Ald) £7)of sEetna Ao
2 ek ok o] Bl oAse A ek
olo] HeIA BEA R Tk & 4 gl Aol
7) W] A E10] Hgstel o EAT,

2} Evlo] 4% 7HjolAl ARRTe] AR Sz
29| w7t S Aefoln ofuf o A% A
9] Bl E71S. of/]o] B EE SHE
a3k Shgow], ol o) Me| Akr) WA W
o2 Fa) Aol 2% grolck. & o st
Zollis R ol mA S8 WAL
A mololx] #2 A Fa) 2% Al 238
ok AR AlE 7] Qo AuF S 4 o]
0E A ANE Tefd $Y A2 St o))
ol 3 2ol chat 7|zt o] gl glof 3
F AL SAARON gAY A AU o)
8317 288 4 ok

Fig 49} e ARNTY oAbagEelS mE 23
SH Fig. 59} 2 oPbaA ALGAAIS BES TAT
4 itk AN BmES RN oAy
ol e efolch. o] A9 R WA wEL 7} Yeho
ofi 0] AFE TSR] dhat oad e
ofu], = e} A WA Fig 4] 299} Uk AHgA}
3] 22t Zo| THE Lefo|= vl 2Astol
RN AR 39 s Hel, a0 B de
Aoz Ak BEC) gt BN dg
o ARG S ARRYE A B FY A
S8 W3] AR RS AU 4 YRS 59

i3
o

S
N
—_

N

O o0r drorpon g
rlr dr



AR ME 29

S ffet AETEL VIE Ki2E WY 2R

Chance node of Loss exchange rate from
enemy size unit combat simulations

Decision Tree |
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based on UAV recon

Decision node
of resupply level

O Chance Node

Total resupply score

based on probability

supply enemy size exchange ratio

Fig. 4. A decision tree for resupply
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Fig. 6. Examples of logical distribution task execution
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A
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Fig. 7. The logistics distribution task

‘ Wessage ‘ Sender
Timestamp

Type Name

All~ Al

May 18, 2021 07-33.07 GMT Ammunitioninventory K2C1/BLUE-FT-1/BLUE-SQD

May 18, 2021 07:33:07 GMT Ammunitioninventory K2C1/BLUE-FT-1/BLUE-SQD_1

May 18, 2021 07:33:07 GMT Ammunitioninventory K2C1/BLUE-FT-1/BLUE-SQD_2

May 18, 2021 07:33:07 GMT CallForSupport K3/BLUE-FT-1/BLUE-SQD_1

May 18, 2021 07:33:07 GMT CallForSupport K3-1/BLUE-FT-2/BLUE-SQD_2

May 18, 2021 07:33:07 GMT CallForSupport K3/BLUEFT-1/BLUE-SQD

May 18, 2021 07:33:07 GMT CallForsupport K3-1/BLUE-FT-2/BLUE-SQD

May 18, 2021 07:33:07 GMT CallForsupport K3/BLUE-FT-1/BLUE-5QD_2

May 18, 2021 07:33:07 GMT CallForSupport K3-1/BLUE-FT-2/BLUE-5QD_1

Fig. 8. A list of ‘call for logistics support’ messages
delivered from units to a supply point
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Table 3. Task organization

Table 4. Design of iterative combat simulation experiments

o 1* Infantry 2" Infantry 3" Infantry
Platoon Platoon Platoon

1 Engagement Engagement Engagement
2 - Engagement -

3 - Engagement -

4 Engagement - -

5 Engagement - -

6 Engagement Engagement -

7 Engagement Engagement -

8 Engagement - -

9 - - Engagement
10 Engagement - -

Qty of Initial | Auth.
Side Unit Weapon Weanon Qty of | Qty of
P Ammo | Ammo
1* Infantry Rifle 8 0 40
Platoon | Machine gun 1 0 160
2™ Infantry Rifle 8 0 40
Friendly Platoon | Machine gun 1 0 160
Fore | 3 Infantry Rifle 8 0 40
Platoon | Machine gun 1 0 160
Transport Vehicle 0 0 0
Section Drone 0 0 0
lst Illfantl’y Rlﬂe 24 549 549
Platoon | Machine gun 3 288 288
Opposing nd Infantry Rifle 24 549 549
Force Platoon | Machine gun 3 288 288
3¢ Infantry Rifle 24 549 549
Platoon | Machine gun 3 288 288
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Fig. 9. A combat simulation scenario
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Table 5. Simulation results

Tresupply Texchange
No. 1¥ Infantry | 2™ Infantry | 3 Infantry
Platoon Platoon Platoon

ALUTI | ALT-I | ALTH | ALTL | ALTH | ALHL | ALTH | ALTL
1 | 66% | 100% | 66% | 66% | 66% | 33% | 1.88 | 1.77
2 | 66% | 100% | 66% | 66% | 66% | 33% | 2.88 | 3.06
3 1 66% | 100% | 66% | 66% | 66% | 33% | 2.66 | 2.46
4 | 66% | 100% | 66% | 66% | 66% | 33% | 2.25 | 438
5 1 66% | 100% | 66% | 66% | 66% | 33% | 1.85 | 3.41
6 | 66% | 100% | 66% | 66% | 66% | 33% | 2.25 | 3.57
7 | 66% | 100% | 66% | 66% | 66% | 33% | 2.22 | 2.46
8 | 66% | 100% | 66% | 66% | 66% | 33% | 2.10 | 3.68
9 | 66% | 100% | 66% | 66% | 66% | 33% | 1.23 | 0.67
10 | 66% | 100% | 66% | 66% | 66% | 33% | 1.98 | 3.06
Avg. | 66% | 100% | 66% | 66% | 66% | 33% | 2.13 |2.852
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