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Abstract In the future battlefield environment where MUM-T is established, unmanned systems are
mainly deployed before manned systems in areas with a high risk of human casualties. Important
information when performing combat missions is state information of the enemy weapon system. After
the preparatory fires, damage assessments, such as the possibility of performing combat missions on the
enemy weapon system state, were conducted based on information collected by an RCV. The
classification of the weapon system state using Al models is an important problem because the damage
assessment and countermeasures should be determined as soon as possible. This study proposed a
military classifier (MC) model that can effectively classify the state of the enemy weapon system. The
weapon system state data of armored and mechanized units obtained in the Russia-Ukraine war were
analyzed. A comparison of the performance of the existing VGG16 model with the MC model confirmed
that the MC model proposed in this study improves its performance in the state classification of weapon

system state even if it learns fewer image data than the existing VGG16 model.
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Fig. 1. An example of RCV operations in future
battlefields
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Table 1. Papers using VGG16 (18 ~ 22)

Year Articles
Compressed residual-VGG16 CNN model for big
data places image recognition[8],

2018 Synthetic Medical Images Using F&BGAN for
Improved Lung Nodules Classification by
Multi-Scale VGG16[9]

Classification of Tobacco Leaf Pests Using VGG16

2019 Transfer Learning[10],

Fish Species Recognition Using VGG16 Deep
Convolutional Neural Network[11]
Deep neural networks for dental implant system

2020 classification[12],

UNet-VGG16 with transfer learning for MRI-based
brain tumor segmentation[13]
Deep CNN model based on VGG16 for breast

2021 cancer classification[14],

A novel method for peanut variety identification
and classification by Improved VGG16[15]
Classification of Sign-language Using VGG16[16],

2022 Pneumonia detection and classfication using CNN

and VGG16[17]
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Table 2. The list of BDA result in the dataset
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Fig. 2. The Structures of VGG16 based models

WA, A HA Zd(e]s} Original)& VGG16& I
2 AREIHE Z0R, VGG169] F2(F X k& AH5)7h
Yok PR & AE4F9] TREAT S5 5 A
L5 oiylth & A BE(0]5t Structure)> VGG169]
TRE IYE AMEStE, BE F9) 7HEAE 278kt
of ol dAto] AREHE HlolHE &85t TEEHES
Stolth. Al WA Bd(o]st MO VGG169] 4559
T&2 9 7MSAE YR AMSSHE, 3709 B 4 4
2 F9 =t JiE wAs o TSR] B3t 57
SHEE Aokt 3 MCREo] 394 SAddS
7t Dropout(H]&: 0.3)7} Batch NormalizationS
F7¥eto] AAFS WAHLAL ShGiTh

A Al 7R 2o BaE F9, ouAYH 7|Fte g
k&% VGG16°] Imagent©l Qi o]u|X] glolgo] 1
2 Aol e5EUS W] BF 53Z Original 249
< 53) FRlstuA} gk E3E VGG16 Rl & &}
A7} olm|AUE e SPA 9 AA| ow|R|Q] A7t A
2 fojgo &3 a3E LH=AE Structure

292 53 BT 4 9o, VGG169) AABEUES

‘



VGG16 715t 713t 9 71AIsE B9 F71AA FEER

Al =g

QH HIPAA 2L folER TSAAL wo] B=
A2 MC 2dg £33 SRIs|E 1A} Stt) o]& &3,

QHAke] Aok S0 oI5| tieke] ojulx] HE7} 7
7] FE LALE ou|x]| Ho]E] BE Hopr} A&t &
Z9] Ho| e58 £ g2 w21 HE T A EF
Uz 4 gloglet Bkl 9ok 22 3719] vl md
= AAslt

32 &

WA, 2

EEIIO' A‘I'— II'.1

7t
F21AA &8 - L
£ 28519 Original¥ Structure 2@ ZF 1004
SH5AIF1 9™, Binary Crossentropy QA

(Loss Function)® AAste] 025 FLalal, 15 718

s
1—_]:]. ol

o

A58 HlolE

l

ol
ﬂllﬂl N o

=
A
‘T‘

nOlr

22 QAE TEth HEE o Yz A5ttt
olT A9 AAH ZdS &8st HAE dHold
(Damaged : 30, Pristine : 30)& 5ol 1 AT=
(Accuracy)s E=&°I9tt. oldf, VGG 169 X<
ARERE Structure HEO] AL, HE THY HAE T
olefol gt B A0l Tank 60%, BMP 75.76%<}
BTR 50%% HAE Holel9] FAJ(Pristine®] 50%,
Damaged”t 50%)% 543t 235 HojFo] BR 45
o ZAIE EMigich. Original BE9] Z-9ol% Tank
oA Structure®} SLst AS H AT BTROAE=
80%ehe 4T £ 452 HoFth AA A%E
“J2JolH ol Table 37 2t} ©olF Bdl, HIE 5YT
2249 HlolEE EFoke EUARE 15099 74

= = 5]
tlo]ElE 1,0000] 7H9] A8 ERAAANA VGG16
Table 3. The result of analysis models by each class
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Table 4. The difference of the three analysis models
Model Evaluation Tank BMP BTR
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