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Gait Planning and Kinematics of Bionic Hexapod Robot Based on
Pneumatic Flexible Joint
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(1. Engineering Training Center, Bethua University, Jilin 132021, China
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Abstract: A pneumatic bionic hexapod robot employing independent-developed multidirectional bending
pneumatic joints was presented. The configuration of hexapod robot was similar to the spider, and the
flexible joints of legs of robot were driven by the deformation at different air pressures. By investigating
the characteristics of leg movement of robot, the gait of the hexapod robot was planned based on the tripod
gait, including the straight walking gait and the turning gait. In addition, the simulation and experiments
on walking gait of robot were done, respectively. The kinematics model of hexapod robot was set up
according to the mechanism of joint deformation, and the relation between the center mass of robot and
foot positions was got. The step, rotation angle and speed of hexapod robot were analyzed, which were
verified by the experiments subsequently. The kinematics experiments of hexapod robot were completed
and the workspace of the foot was studied on 3D motion capture system. Meanwhile, the movement
performances of the hexapod robot on different loads were investigated with each stride frequency under
different pressures. The experiments showed that the hexapod robot can stride forward, move horizontally
or make a turn with the movement of each leg cooperated in harmony by controlling the pressure control
system in accordance with the gait planned. The maximum speed of hexapod robot was 100 mm/s, and
the load capacity was 0.5 kg. The research result laid the foundation for the application of pneumatic
bionic hexapod robot in the complex agricultural environment.

Key words: pneumatic flexible joint; bionic hexapod robot; gait planning; kinematics performance
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Fig. 1 Structure of bionic hexapod robot
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Fig.2  Structure of multidirectional bending joints
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Fig. 8 Gait of making a turn
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Fig.9 Coordinate system of robot
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