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Experimental Studies of a Fuzzy Controller Compensated
by Neural Network for Humanoid Robot Arms
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Abstract : In this paper, a novel neuro-fuzzy controller is presented. The generic fuzzy controller is compensated by a neural
network controller so that an overall control structure forms a neuro-fuzzy controller. The proposed neuro-fuzzy controller solves the
difficulty of selecting optimal fuzzy rules by providing the similar effect of modifying fuzzy rules simply by changing crisp input
values. The performance of the proposed controller is tested by controlling humanoid robot arms. The humanoid robot arm is
analyzed and implemented. Experimental studies have shown that the performance of the proposed controller is better than that of a

PID controller and of a generic fuzzy PD controller.
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Fig. 1. Two arm robot manipulators (ROBOKER).
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Fig. 2. Coordinates of a robot arm.

E 1L.DHY¥WF 2 XRE IR

Table 1. D-H parameters and joint angle ranges.
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Fig. 3. Inverse kinematics solution of each joint.
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Table 2. Robot parameters.

Link Length (m) Mass (kg)
1 0 4.0
2 0.16 295
3 0 225
4 0.265 1.75
5 0 1.5
6 0.235 0.5
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Fig. 4. Movement of a robot arm.
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Fig. 8. Experimental setup of the ROBOKER arms.
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Fig. 9. Tracking result by the PID control method.
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Fig. 10. Tracking result by the fuzzy control method.
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Fig. 11. Tracking result by the neuro- fuzzy control method.
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