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Smooth Switching Control of SMC and Hamilton for Robot
LIU Anxing, YU Haisheng
(College of Automation ,Qingdao University ,Qingdao 266071, Shandong ,China)

Abstract: In order to solve the problem that the position control of the manipulator end can not satisfy
both rapidity and accuracy, a new switching double power reaching law was designed to further improve the
rapidity of the sliding mode control, and a smooth switching control strategy of sliding mode and Hamilton
was proposed. Sliding mode control has good fast performance but poor steady performance. Chattering affects
system safety. The Hamiltonian control method has good steady-state performance but poor dynamic perform-
ance from the energy point of view. In the proposed smooth switching control method, the advantages and dis-
advantages of the two methods were considered and the smooth switching function was designed. When the er-
ror was large, the rapidity of the system response was ensured by the sliding mode control. As the error de-
creased gradually, the function of the Hamiltonian control method was increased gradually. Simulation results
show that the smooth switching control strategy ensures the speed and accuracy of the position control at the
manipulator end.
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Fig. 1 Control scheme of the robot system
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Fig. 2 Three-joint robot model
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Fig. 5 Curves of arc tangent
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