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Global path planning for a biped wall-climbing robot in 3D wall environment
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2.School of Mechanical Engineering, Dongguan University of Technology, Dongguan 523808, Guangdong, China)

Abstract; To solve the global path for a biped wall-climbing robot in a 3D wall environment, a planning method
combining wall transition analysis, searching of global wall sequences, and optimization of adhesion points when
performing wall transitions is proposed. Firstly, to obtain the feasibility for the biped wall-climbing robot to transit
between walls, the robot’ s reachable workspace and the wall are simplified to transform the problem into a
geometric intersection test. Then, the global wall sequence is found by using a graph search method. Finally, to
obtain the optimal global path, a mathematical model is established to compute the optimal adhesion point for
transiting between adjacent walls. A biped wall-climbing robot, named W-Climbot, is used for simulation. The
simulation results show that the proposed method takes only 2ms on average to analyze the feasibility of transition
between different walls and search the global wall sequence in a three-dimensional environment composed of 5 to 20
walls. The success rate to obtain the optimal global path is 95%, and the average time consumed is less than 4s.
This method can provide optimized global paths for biped wall-climbing robots and lay a foundation for motion
planning.
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Tab.1 ~ Comparison of time consumption for solving transition

adhering points with different numbers of climbing walls

LJRBEEFAIN RIOR YN 85K AR
R T A Al /s A al/s M /s
2 0.38 0.08 0.18
3 1.03 0.21 0.57
4 2.23 0.52 1.30
5 4.71 0.70 2.36
6 4.74 1.36 3.34
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N PRAEPEATERE , L FE 35 OB REA R H
50, AR ECN 200. HER MRS AT 1A SCR AT
DA A IR A J5 15 P FE I B /D | HORAT 1 i
PR B S, PR 1 BAT AL B SR A PR RE.

®2 MUHFEBIMNFHEEIRBERILR

Tab.2  Comparison of solving results between mathematical
model and particle swarm algorithm
4 R RETH KR lR% Gy i
JPPIREE  Pagpcss PERM PHIBER PR
I8 s KiE/m /s Kig/m /s
2 2.89 1.09 2.86 0.18
3 6.44 2.03 6.40 0.57
4 10.71 2.86 10.33 1.30
5 16.48 3.50 15.51 2.36
6 22.13 4.30 20.98 3.34
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