2P2-F14

guooubbboooobobboggoobbbuoooon
—goooooooobbboooogd—

Swarm Robots Using Lévy Flight in Target Detection Problem
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This study tackles the task for swarm robotics where robots explore the environment to

detect a target. Once a robot detects a target, robots immediately communicate with a base sta-

tion via intermediate relay robots due to the multi-hop transmission of wireless communication.

In our previous results, we confirmed that Lévy flight outperformed the usual random walk for

exploration strategy in real swarm robots experiment. This study investigated the performance

of Lévy flight on a target detection problem in a weakly deceptive environment through a se-

ries of real swarm robots experiments. The results suggest that the deceptive environment can

weaken the performance of exploration as well as the increase of the number of robots improves

the performance in the environment.

Key Words: Swarm Robotics, Lévy Flight, Target Detection Problem
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Fig.1 Setup for swarm mobile robots
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Fig.2 Layer structure of SSA
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Fig.4 Setup for target detection problem (B: base sta-
tion, T: target)
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Table 1 Time to detect the target

environment

common

deceptive

number of robots 10

15

20

25

10

15 20

trial 1
trial 2
trial 3
trial 4
trial 5
trial 6
trial 7
trial 8
trial 9
trial 10

750
1690
792
604
1095
999
767
845

1404
1113

924
1223
1453
1021
1247
1381
1179
1273

1115
643
590
897

1049

1614

1218
929

1106

1480

1706
892
780

1369
758

1583

1360

1349
816

1351

999
1041
928
1263
1031
1556
986

1655
1146
1120
1455
1167

610
1685
1090

1259

1012
1419
847
1470
1477
835
1660
903

943

1222

1064

1196

1115

1241

1209

average [s]

1300

)

GEJ’ 1200 |

8

()]

=

5 1100 |

(&)

3]

©

2

o 1000 |

E

= —=— Ccomman
900 . . —=— deceptive

10 15 20

Number of robots

25

Fig.5 Average time to detect a target for each environ-

ment
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Fig.6 Success rate for each environment
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Fig.8 Distribution of the robots in each area for the num-
ber of robots
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