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[ ABSTRACT ]

In the midst of the development of science and technology based on the 4th industrial revolution, the ROK
Army is moving forward with the ARMY TIGER 4.0 system, a ground combat system that combines future
advanced science and technology. The system is developing around an Al-based hyper-connected ground
combat system, and has mobility, intelligence, and networking as core concepts. Especially, the dronebot
combat system is used as a compound word that refers to unmanned combat systems including drones and
ground unmanned systems. In future battlefields, it is expected that the use of unmanned and artificial
intelligence-based weapon systems will increase. During the transition to a complete unmanned system, it is a
very important issue to ensure connectivity individual unmanned systems themselves or between manned and
unmanned systems on the battlefield. This paper introduces the Multiplexer Allocation Problem (MAP) for
effective command control and communication of UAV/UGV, and proposes a heuristic algorithm. In addition,
the performance of the proposed algorithm is analyzed by comparing the solutions and computing time. Also,
we discuss future research area for the MAP.
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Fig. 1. Three major combat systems of the Korean Army
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Table 1. Results of numerical experiments
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Steps 1-3
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Table 3. Parameters of numerical experiments

demand of number of
edge 4, nodes

capacity of
ring (C)

Random integer
256 between (0,150] 4,5 or6

& 40l B0l 2t ohcle] 4, 5, 6)0] ohet 2A] ol
£ 7H 10788 Aetelon), ohclel AisTt 470l A ool
A 2 SR 3ol Aok +6.85%2A, GHAZF B&C
F1goll ulsl of 6% Ee HE0] BHUS e AL
SH, AR B&C Z1ol ulsh oF 126 ek watct, of
to] 471 5, 67191 2A] oMol Autg s otcle] 471 %
obsE, AA BAAS o] M st LAzl st
0 Atol A WAS B 2 %on], 674 ol 24
oAle] 749, B&C 7ol ulsl 50008 olgo] whe AL
©2 HolRgith 71 AN AEUY FelAs el
9] AR ds vlue ASHEU, Sutter et al.(1998)9]
Aol Tl w2 AT UEYIO] OFt Felag gu
25 AE AW AR AR B oF 4% Aot £0E9

=3

Hn

B 4 AY At
Table 4. Results of numerical experiments

number of nodes(|N|)

4 5 6
# of instances 10 10 10
opt. gap +6.85% +16.2% +18.78%
computing  B&C .3955 1.131 164.2
time avg.
(sec) GHA 0.0322  0.0247  0.0285
computing tme 1908 %4579  x5.759
1mprv.
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