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Research on Sliding Mode Control of an Uncertain Hybrid
Robot for Conveying

ZHANG Song-yun, GAO Guo-qin
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Abstract; To realize the high—performance control of an uncertain hybrid robot for conveying, a novel sliding mode control ( SMC)
method is proposed. The dynamic model of the uncertain robot is built, and the upper bound information of the uncertainties is estimated
via combining the introduction of the uncertainties from the model to the super-twisting sliding mode control ( STW) law and the
principle of equivalent control. Then a double adaptive STW is designed to minimize the chattering caused via the conservative selection
of the SMC switching gains on the premise of ensuring the robustness. On this basis, to solve the problem that the equivalent control
condition is not satisfied in the reaching phase of the SMC, a sliding surface is designed to eliminate the phase by incorporating the global
SMC and the STW. The Lyapunov stability of the proposed SMC has been proved theoretically. The simulation based on MATLAB
shows that compared with the adaptive STW without the global sliding mode surface, the proposed SMC method can ensure the global ro-
bustness of the control system,and compared with the adaptive STW based on the sliding variable, it can minimize the chattering while
the robustness of the control system has been guaranteed. As a result, the high—performance control of the uncertain hybrid robot for con-
veying can been realized.
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