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Abstract In this study, we address the problem of target detection using multiple agents.
Specifically, the detection problem involving mobile agents necessitates additional strategies for
path planning. The objective is to maximize the total utility derived from the detection process
over a specific period. This detection problem incorporates realistic utility values by considering
a stochastic process based on the Poisson process, which accounts for the changing probability
of target event occurrence over time. The objective function is nonlinear and is classified as an
NP-hard problem. To identify an effective solution within an efficient computation time, this
study demonstrates that the objective function possesses the characteristic of submodularity.
Using this property, we propose a heuristic algorithm designed to obtain a reasonable strategy
with relatively low computational time. The proposed algorithm shows solution performance and
the ability to generate solutions within an appropriate computation time through theoretical and
experimental results.
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Table 1 Parameter setting
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Table 2 Experiment Results

Case 1 Case 2 Case 3 Case 4
GAP (1= Uy / Uppr) 0.001 0.019 0.021 0.033
Computation time (sec) in MINLP 448 6.4 136.5 1380.5
Computation time (sec) in Algorithm 0.002 0.006 0.014 0.031
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Table 3 Computation times in Algorithm

(141, NI, D CT VAR_CT
(4, 10, 25) 0.16 0.0001
(5, 15, 25) 0.46 0.001
(6, 20, 30) 1.34 0.002
(7, 25, 30) 2.43 0.002
5 2 &

L R RS 14 o W& 1A
w89 HustE Edstr] 93 doldE-EA
A2 wAE AA ST TAE 74
st7] 918l EbZl el A Akl whel AR AR
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(stochastic process)E =<

A EAe FEA By ot =, =
A3 BE Y AMA et o
2 ¥olF ZZAAE F& FEIL gAo
2 g5 o] 8A ¥ (non-linearity)o] iz, ol o] &
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A S2 WHE "aAoe] Az B A
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des Ak w3 AL Sl A=
o] HES} EHAlY 7 AH St os
Z7F8ll 1A17Ee] AlgE Al 7E TS A B
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o4 3% SR AE EEat: HA &
&4 FReMY 54 94 FAsgrh B
AN AR FuFE A BALeE
SdmEde 549 2t 2AFRT dx
AGEAANE A5 £ Aok GolA B
b5l Er.
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