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A Sliding Mode Control Method with Improved Rapid Power
Approximation Law
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2. Shaanxi Agricultural Products Processing Technology Research Institute, Xi’an 710021, China)

Abstract: As sliding mode control methods based on the traditional power approximation law
have many problems such as prominent jitter, slow speed and long time, a sliding mode control
method with improved rapid power approximation law is proposed. First, the rapid double power
approximation law is adopted and improved, and the variable exponential term is added on the
basis of the original rapid double power approximation law, so that the system state adjusts the
speed in different approximation stages, which greatly improves the approximation speed of the
dynamic response process of the system, limits the generation of jitter phenomenon, and has
finite time convergence. The numerical analysis of the improved rapid power approximation law
shows that when the absolute value of the system state is less than 1, the system is equivalent to
the rapid power approximation law, and the system can smoothly enter the sliding mode segment

and eliminate jitter. When the absolute value of the system state is not less than 1, it is
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equivalent to the rapid double power approximation law, and the dynamic response speed of the

system is improved, and the approximation time is shortened. Then, the improved rapid power

approximation law is used in sliding mode control to constitute the proposed method. The

experimental results show that compared with several control methods based on traditional power

approximation law, the proposed control system has almost no jitter phenomenon when

approaching the zero point of equilibrium, and has better performance and the shortest

convergence time-only 69. 4% of other methods.

Keywords: sliding mode control; power approximation law; trajectory tracking; steady-state

error; robot trajectory
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Fig. 15 Actual velocity change curve
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