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A Study on Multiplexer Assignment Problem for Efficient Dronebot Network
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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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Fig. 3. Combat Drone Concept of Operation ®
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[Greedy Heuristic Algorithm (GHA)]

Step 0. £ =1.

Step 1. (Choosing initial edge) Start with edge e which has
positive demand. If there exist multiple positive
edges, choose the smallest index among them.

Step 2. Add e to the ring %.

Step 3. (Finding and adding an adjacent edge) Find an
addible edge e with the largest demand among
edges which are adjacent edges in ring %. Add edge
e in the ring k and set d, =0. Repeat step 3 until

there is no edge that can be added to ring %.
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Step 4. k=k+1 and go to step 1 if there exists an edge
of positive demand. Otherwise, stop.
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Table 1. Results of numerical experiments

iterations Results
Ring 1: (1.2), (15). (1.3) and (2.3)
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k=
Steps 1-3
e Ring 2: (1,4), (3.4), (4,5) and (2,5)
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Steps 1-3 e 3
104
8
C=256 Ring 3: (3,5)
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Table 2. Result of the given instance

exact method proposed heuristic
(branch & cut) (GHA)

solving GUROBI

system 8.01/MATLAB MATLAB 2018a
objective B B

value Uy (1) =10 v(1) =11
run time 0.7309 sec 0.0341 sec

Run time(sec) Objective value (p=1.1)
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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
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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
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