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Abstract

In this study, we propose a framework for effectively generating training data for Al models tailored to battlefield
scenarios. Using the Arma 3 simulator, we conducted war simulations and developed an algorithm to automatically
collect video data along with associated metadata. Based on the collected metadata, we generated scene graphs and
designed an algorithm to automatically create question-answer text labels using predefined templates. Leveraging the
synthetic training data produced by the proposed framework, we fine-tuned LLaVA, a large-scale vision-language
model. Our results demonstrate that the proposed approach effectively addresses the issue of data scarcity and
facilitates the development of models specialized for battlefield environments.
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Fig. 1. Annotated battle scene generation example
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Table. 1. Example of question-answer code pair

Answer THA ZE

Question (+ Python3 elof)
time =
self.find_closest_time(self.time[-1],
self.values['n’)
objects =
What is the state of a | self.ID_having_attribute(self.values[
unit at the {SE1} of the SE1']).getltime, [I)
screen {n} seconds result=[]
before? for object in objects:

result.append(self.attribute_of_ID('st
ate, object).get(time))
return result
{ } is a placeholder that is replaced with information extracted
from the scene graph to auto—generate questions.

{Ii}, {Ci}, {Dli}, {st}, {Hi}, {Di}, {ce), {SE’L} {2} (Tis
natural numbers): represent randomly assigned object ID,
class, direction, state, health, damage, class, screen position,
etc. These random values enable the generation of diverse
questions.

By generating appropriate answers to questions created with
these randomized values, various guestion-answer pairs can
be produced programmatically.

959 Sl AIEe Teoln QBd A
WHE FPsa S, A 34 glol B B
NS AT 5 = PR ATV ol
e A A2E AR el B4 shdst
= ) )ogsie, ARk WATAE AR 24
o Bk AP BET
v.z 2

B ATE Bol Al 2 S%e 93 @ad
b AE 9, vleielE, QA HelHE A4
& 292 AN o] ZHUYAE ol§

3 A" dolEAlS TRt Al ZollA 282
Aoz 7|t 914 AE vEtvlo|HE 28t

TAF 718 detection ¥ tracking Q75 7S A o]

. QA HlolHE Z&ste] A ¥l 539
VQA Bd S5 &Y 7hsdith

V. SR U E3 017

8} A A=,
HAES 92 AAA g R rlUo] glth
Uge HAE ke 91X BAE wEs

ey
1o
)
=>|J—_I’.
W Jo g

1:1}
i
=
ok
)
i
g

o2

[T (rjg = oo
-1
BN

%
b
P.E
N
Ho
=
—
—
=<
o
et
ofo
of
ok
_&
) r_‘\‘_\,

o ol
o
ot

{0 r_‘n
o}
|o
fr
Ao

(o ot L
o
>

iui
Ry
re
Ir 1>
hintel
3 K

I

td
1%,
[e%
J

o

=

L(; re ﬂllo
=B
S5

o 1 or
re
re

O
2 l-El
e,
e o

o
=
tlo
o ot o2 -
o
of
ol
o]
r_?T r
O:
3
>,
ot
2
A
= op Wb [y

m re

)

[>

4
e
2,

we ol e

ru°“£<]I

01176014

LLaVA[8] 29 g dloJEAlS o] &
AFES Hegste] dolHAe] da4s ¢
olt}. o]% LLaVA Edo] RAGE HZA]7
& &8st o A gHs
VQARYE S 1E3} vopta, Bd A% 2]
o7 HiF £ de FAZ WHS A= A

2 A% BER B

O

References

[1] East Asia Institute (EAI), "Structure and Future
Prospects of the New Cold War on the Korean
Peninsula", https://www.eai.or.kr/new/ko/pub/view.
asp?intSeq=22707&board=kor_special.
Feb. 11, 2025]

[2] Bohemia Interactive, Arma 3, https://arma3.com/.
[accessed: Feb. 11, 2025]

[accessed:



Journal of KIIT. Vol. 23, No. 5, pp. 13-20, May 31, 2025. pISSN 1598-8619, eISSN 2093-7571 19

[3] J. Johnson, R. Krishna, M. Stark, L. J. Li, D. A.
Shamma, M. S. Bernstein, and F. F. Li, "Image
retrieval using scene graphs", 2015 IEEE
Conference on Computer Vision and Pattern
Recognition (CVPR), Boston, MA, USA, pp.
3668-3678, Jun. 2015.

[4] G. Zhu, L. Zhang, Y. Jiang, Y. Dang, H. Hou, P.
Shen, M. Feng, X. Zhao, Q. Miao, S. A. A
Shah, and M. Bennamoun, "Scene Graph

Generation: A Comprehensive  Survey", arXiv
preprint arXiv:2201.00443, Jan. 2022.
https://doi.org/10.48550/arXiv.2201.00443.

[5] J. Im, J. Nam, N. Park, H. Lee, and S. Park,
"EGTR: Extracting Graph from Transformer for
Scene  Graph  Generation", arXiv  preprint
arXiv:2404.02072, Apr. 2024. https://doi.org/10.48
550/arXiv.2404.02072.

[6] C. Liu, Y. Jin, K. Xu, G. Gong, and Y. My,
"Beyond  short-term  snippet:  Video relation
detection with spatio-temporal global ~context",
Proc. IEEE/CVF Conf. Comput. Vis. Pattern
Recognit. (CVPR), Seattle, WA, USA, pp.
10840-10849, Jun. 2020.

[7] T. Qian, J. Chen, L. Zhuo, Y. Jiao, and Y.-G.
Jiang, '"NuScenes-QA: A Multi-Modal Visual
Question Answering Benchmark for Autonomous
Driving Scenario", Proc. AAAI Conf. Artif. Intell.,
Vancouver, Canada, Vol. 38, No. 2, pp. 28253,
Feb. 2024.

[8] H. Liu, C. Li, Y. Li, and Y. J. Lee, "Improved
Baselines with Visual Instruction Tuning", Proc.
IEEE/CVF Conf. Comput. Vis. Pattern Recognit.
(CVPR), Seattle, USA, pp. 26296-26306, Jun.

2024.

XRt27H

o
0x

& (Sungheon Kim)
20251 2¢ : GIST
A7) AR FE 83D
20259 3¢9 ~ @A
%11—?%3‘71*” ARAFE
A7 AR FE T8 HAA
A&k Al Deep Learning

& (Jonghyun Park)

20214 2€ : Fgdstn
A BEF2F8 (3

2023\ 8Y : FFFer|&Y
A7 A FE T8 (F A AR

Lt 2003 9Y ~ A
B7457)69 AUAFYS
AN AAFE B WAL

AlEof . Al Robotics

1z
o
o

r-Yi

o

of %t (Yechan Kim)

p———-‘ 2021 8€ : FFHsr|&d
A7 A FE FEF(F A AR

2021 9¢ ~ @A .
FF387)ed
AN AAAFE 5 A

‘\ ; /. Aok JIFAs, FHERlY,
. AAEAL, ZAFE A

# & 3| (Cheolhee Kwon)

1998\ 2€ : aHhstw
Ao A S FEH(FEHA
20003 2€ : aHistw
A oA F (T8I

20009 1¥ ~ EA .
LIG 92 d7414

Al

fee = f

HoF : Al Deep Learning



20 A% Agk <148 913 Arma 3 7]¥+9] Scene Graph A4 2 VQA HlolE A& AAe) 33 A

= 1 Eff (Kyutae Cho)

LIG Y28l 4 A74l
A&k : Al, Deep Learning

iy

A A E (Junghun Jin)
20023 29 : sty
AR FEAY
20044 2¢ : sty

YA EA E(FSH A
2043 1€ ~ @A -

LIG 929 +44d74d
A&k : Al Deep Learning

4 X| ot (Jia Kim)

20073 24 : o] SteiATshal
HFETHEHA
20061 12€ ~ A -
LIG Y29l 4 d74l
FAlE-oF : Al Deep Learning

2001 64€ : University of
Minnesota, Scientific
Computation(-8HHHA}

2001 7€ ~ 20034 6¢¥ : UCSB,
USA, HAEA T4

2003 749 ~ 2005 8¢ :

Institute for Biodiagnostics, NRC, Canada 174

2005\ 94 ~ FA : FFAN|ed FRAFEANG

ANAAAFE 5SS 2y

AR AEAT, 7IASE, AFERA




	전장 상황 인식을 위한 Arma 3 기반의 Scene Graph 생성 및 VQA 데이터 자동 생성에 관한 연구
	요약
	Abstract
	Ⅰ. 서론
	Ⅱ. 관련 연구
	Ⅲ. Arma3 기반 전쟁 시뮬레이션 영상 및 메타데이터 자동 생성 알고리즘
	Ⅳ. 결론
	Ⅴ. 한계점 및 추후 연구 방향
	References


