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Free gait planning for a hexapod robot based on discretization

LI Man-hong, ZHANG Ming-luf, ZHANG Xiao-jun, WANG Yan
(School of Mechanical Engineering, Hebei University of Technology, Tianjin 300130, China)

Abstract: In order to precisely imitate biological gait and give full play to the potential of hexapod robots, we build
a discrete model of stepping based on the discretization of foot trajectories and the fusion of central-pattern-generation
(CPG) model and the reflect model. Based on the stability analysis, a stable state-space is constructed and the issue of gait
planning is transformed into the sequencing problem of states in the stable state-space. Then, a new free gait generation
algorithm is proposed and it is optimized based on the average stability margin. The gait experiment results of the prototype
show that both the free gait generation algorithm and the optimized algorithm can generate stable gaits which accord with
movement characteristics of creatures in adjusting the speed dynamically during the moving process and in bypassing the
obstacle with width up to the stroke length. By comparing the results, we find that the gait generated by the optimized free
gait generation algorithm is more stable than that generated by the free gait generation algorithm.
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Fig. 1 Discrete model of stepping
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Fig. 2 Discretization of the hexapod robot
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Fig. 3 Unstable states of the hexapod robot
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Fig. 9 Speed adjustment process with free gait generation algorithm

6.2 H H & &4 BUE T B [ SE B (Obstacle
navigation experiment with free gait generation
algorithm)
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Fig. 10 Obstacle navigation process with free gait generation algorithm
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6.3 H P EE RS SR SR (Con-
trast experiment between free gait generation al-
gorithm and the optimized algorithm)
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Fig. 11 States generated by free gait generation algorithm and corresponding stability margins
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Fig. 12 States generated by optimized free gait generation algorithm and corresponding stability margins



4

WS BT BB N R B B SR 489

7 45 (Conclusions)
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