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Swarm Crawler Robots Using Lévy Walk Based On Nonlinear Dynamics
for Target Exploration in an Indoor Environment
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This study tackles the task for swarm robotics where robots explore the environment to detect
a target. When a robot detects a target, the robot must be connected with a base station via inter-
mediate relay robots for wireless communication. In our previous results, we confirmed that Lévy walk
outperformed the usual random walk for exploration strategy in real robot experiments using the small
differential wheeled robots. This paper investigated the performance of a new Lévy walk generator,
which is recently proposed in biology, for the target exploration problem on robotics through a series
of real experiments using the crawler robots. The results suggest that the new Lévy walk, based on
nonlinear dynamics, outperformed the one based on probability for search efficiency.
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Fig.7 Setup for target detection problem in the indoor
environment (T: target)
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Table 1 Time [s] for detecting the target for each LW

trial LWyrop | LWha
No.1 953 804
No.2 833 402
No.3 832 389
No.4 557 514
No.5 956 709
No.6 916 496
No.7 915 587
No.8 1530 736
No.9 663 263
No.10 648 1244
No.11 1209 472
No.12 547 460
No.13 868 415
No.14 865 558
No.15 644 398
No.16 808 540
No.17 771 306
No.18 210 401
No.19 729 750
No.20 471 689
best 210 263
average 796 5HT7**
worst 1530 1244
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