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Patrolling is one of the potential applications of multi-robot systems. In a simulation study for patrol
algorithms, the way how the study represents the mission environment is also important, as well as the
algorithm’s design. This study introduces several existing patrol algorithms and evaluates them in grid maps
which are different environments than where they have been evaluated. Simulation studies showed that the
operation in grid maps, which are suitable to represent large fields, may demonstrate a different performance
than maps with other characteristics. The results quantitatively demonstrate the importance of appropriate
environmental representation according to the mission characteristics.
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BoXRy boojba—id, #AMZER (UAV: Un-
manned Aerial Vehicle), fEAEM (UGV: Unmanned
Ground Vehicle) , fEAMATHE (USV: Unmanned Sur-
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1 Conceptual image of multi-robot patrol missions
by four robots. The mission devides its assigned
area into grids corresponds to patrol locations,
and the darkness of the color of each grid cor-
responds to the time that has elapsed since that
grid was last patrolled.
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2 A screenshot of the simulation with the robots:
N = 12 Each circle represents a robot, and
the number attached to it indicates its ID. The
darker the color of each gurido, the higher the
idleness.
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% 2 Simulation Results

N fEHFE Ig Isp Iy
4 RAND 2854.5 4993 38034
CR 3472.1 2667.8 14610
ER 1631.9 1385.5 5955
DTAP 3068.3 1093.4 7071
12 RAND 975.9 1753.5 23509
CR 1149.6 1026.2 7430
ER 560.08 475.23 2208
DTAP 953.5 666.88 4229
20 RAND 591.56 1055.3 28814
CR 685.15 691.94 5404
ER 335.73  283.7 1395
DTAP 564.39 484.39 3689
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3 A box plot of graph idleness: Ig by five trials
for the four algorithms. The boxes in each group
classified by N correspond to RAND, CR, ER,
and DTAP from left to right, respectively.
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4 A box plot of graph idleness: Iw by five trials
for the four algorithms. The boxes in each group
classified by N correspond to RAND, CR, ER,
and DTAP from left to right, respectively.
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