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Swarm Robotic Network Using Lévy Flight in Target Detection Problem
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One approach in swarm robotics is homogeneous system which is embedded with sensing,
computing, mobile and communication components. In this study, a target detection problem,
which is one of navigation problems, was employed. Once a robot detects a target, robots
immediately communicate with a base station via intermediate relay robots due to the multi-hop
transmission of wireless communication. Therefore, it is important to take connectivity of the
network into account. This study investigates the performances of the two kinds of random walk
algorithm in navigation while loosely ensuring connectivity of the robotic network based on our

previous study.
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Fig.1 Setup for swarm mobile robots
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Fig.2 Lévy probability distribution
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Fig.4 Transition between move phase and rotate phase
in navigation
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Fig.5 Setup for target detection problem (B: base sta-
tion, T: target)
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Table 1 Time to detect the target

algorithm RN(2) RN(6) LF(6)
number of robots 10 15 20 10 15 20 10 15 20
trial 1 — — — — 1446 | 928 1585 | 650 931
trial 2 — 1328 — — — 1336 | 1666 | 634 | 1140
trial 3 1537 — — — — — — — —
trial 4 — — — — — — 1405 | 1328 | 1017
trial 5 — — — — — — 891 1634 | 949
trial 6 — — — — 1558 — 1031 | 1083 | 1167
trial 7 — — — 1594 | 1536 — 1248 | 1072 | 1428
trial 8 — — — — — — 1135 | 1279 —
trial 9 1676 — — — 1537 — 1148 | 1392 | 1117
trial 10 — — 1690 — 1708 | 1352 | 950 815 997
average [s] 1606 | 1328 | 1690 | 1594 | 1557 | 1205 | 1229 | 1099 | 1093
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Fig.8 Distribution of the robots in each region for the
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