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Path planning for mobile rescue robots in
disaster areas with complex environments

QIN Shi-yin, GAO Shu-zheng
(School of Automation Science and Electrical Engineering, Beihang University, Beijing 100191, China)

Abstract ; Rescue robots often work in complex environments and their effectiveness can determine whether victims

will survive. This makes research on robot path planning of great significance. In this paper, obstacles in complex

environments were modeled as polygons. Based on the encoded polygon, a new path planning algorithm was pro-

posed using genetic algorithms. Compared with previous vertex-based encoding methods, the proposed encoding

method can more easily adapt to the irregular shapes of obstacles. The solution space is thus considerably reduced

improving the efficiency and real-time performance of the path planning algorithm. Experimental results demonstra-

ted that the algorithm can effectively guide a robot around obstacles in complex environments, producing acceptable

paths for robots covering difficult terrain in rescues. The algorithm can be extended to practical rescue systems in-

volving multiple robots.
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Fig.1 Rescue system of heterogeneous robots
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Fig.2 Modeling obstacles with polygon
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Fig.3 Encoded obstacles in the environment
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Fig.5 Operators of the genetic algorithm
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Table 1 Parameters of the three algorithms
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Fig.6 Performance comparison of the three algorithms
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Fig.7 An example of environment with octagon obstacles
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cue simulation environment
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