Journal of the Korea Industrial Information Systems Research Vol.27 No.2, Apr. 2022 :61-69
http://dx.doi.org/10.9723/jksiis.2022.27.2.061  ISSN:1229-3741

49 98 $E¢ 2T G oo WE-TF4 29
g2 24 ¢zYE

(Approximation Algorithm for Multi Agents—Multi Tasks
Assignment with Completion Probability)

4 g
(Gwang Kim)

8 ¢ v delHE Az=®l(Multi-agent system)2 odlo]HE Z}xpo] Ago= e x2 3}
¥ Ads dAstE S FAR e AxdoR 2 =RdAe vF dedE-ts Ay ¥
TAE AAFT 2 ZA= 7 dle]dETL shupe] Ajlo] o] wo] ek, A el Wi
el &8 FE(completion probability)e] oem RE Ao 3 FES Hudses ddS 244

st} B] A & (non-linearity)2] 54 &9 2% 4 sl(combinatorial optimization)2 TS+ &
E A= NP-hard2, §34o]HA §&49 &4 312 WHE AA7F Bosieh 2 AT A=
n| E

gt
o] 9)(marginal gain)®] #HAE U= IR 4(subm0dularlty)~ g3 ZA Gy
(approximation algorithm)S Al ¢tetar, 24 (scalability) ¥ 7474 (robustness) ZWolA $-4=3F

dugFde ofE % AdHoR A

BAFA: O ool AE Az, el T LA, 24} F

AN

L ROREA, 23 245

i

Abstract A multi-agent system is a system that aims at achieving the best-coordinated
decision based on each agent’s local decision. In this paper, we consider a multi agent-multi
task assignment problem. Each agent is assigned to only one task and there is a completion
probability for performing. The objective is to determine an assignment that maximizes the sum
of the completion probabilities for all tasks. The problem, expressed as a non-linear objective
function and combinatorial optimization, is NP-hard. It is necessary to design an effective and
efficient solution methodology. This paper presents an approximation algorithm using
submodularity, which means a marginal gain diminishing, and demonstrates the scalability and
robustness of the algorithm in theoretical and experimental ways.
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