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Design of Backstepping Adaptive Sliding Mode Intelligent Control Method
for Multi-degree Freedom Manipulator
GUO Haiquan, LIU Ye, ZHOU Qiukun

(School of Electronics and Electrical Engineering, Shanghai University of Engineering and Technology, Shanghai 201600, China)
[ Abstract] In order to improve the movement accuracy and control effect of multi DOF Manipulator, a backstepping adaptive
sliding mode intelligent control method is proposed. The multi degree of freedom manipulator with light material is used as the
research object, and the intelligent sensing technology is used to sense the distance information. According to the sensing results, the
trajectory of the manipulator is planned according to the expected motion. The backstepping adaptive sliding mode controller is

designed, and the disturbance signal is compensated by using the adaptive control theory to achieve control stability. The
experimental results show that the method is consistent with the actual situation, and has good control effect.
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K(x,y) = g(x,y) /gt + D(x,y) . (1)
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d =K(x,y) (g + D(x,y) ) /F. (4)
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E =exp[gK(x y) + D(x,y) ]/Ft. (5)
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x=g(x,,x,) t + D(x,,x,) K(x,,x,) /F,
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Fig. 1 Multi—degree —of —freedom manipulator in horizontal and
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