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Abstract: The unforeseen disturbance will cause the instability during the process of humanoid robot’s walking. So, a
gait stability control method based on fuzzy control is proposed, and the purpose is to enhance the anti-interference
performance of humanoid robot. Implemented in MF (Metal Fight) humanoid robot, the proposed method accomplishes
the gait planning along the reference trajectory and through the method, we obtain the walking joint parameters which
are used to control the humanoid robot. In more detail, firstly, to classify ranks for the disturbances according to the
disturbance severity which may reduce the stability margin of the robot. Secondly, the joint parameters can be adjusted
through fuzzy logic control. Thirdly, to control the gait stability by adjusting the stability margin within the excepted
value. The experiment results show that this method can effectively get over the unknown environment impact of inter-
ference on the robot.
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Figure 1. The MF robot connecting rod model
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Figure 2. Under the road uneven analysis on walking
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Figure 3. The center of gravity trajectory
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Figure 4. State transition trends
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Figure 5. The stability margin calculation model
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Figure 6. The stability margin compensation controller
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Table 1. Fuzzy control rules table
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Figure 7. Membership function of the fuzzy state
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Figure 8. Gait stability control algorithm process
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Table 2. Gait stability control algorithm
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Figure 9. Disturbance during the experiment and the control parameter change curves: (a) In the unstable state of the disturbance; (b) The

changes of ankle motor parameter
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Figure 10. Very unstable experiment process and control parameters of the curve: (a) The experiment process is very unstable condition; (b)
Supporting foot motor parameter changes
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