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Abstract: To control the induction motor stably under the condition of uncertain disturbances, an induction
motor speed control method based on robust sliding mode control and field oriented control was proposed based on
switching gain adaptive technology. By introducing the switch adaptive gain and integrator interpolation into the speed
and flux sliding mode controller, the same robustness and dynamic performance as the traditional sliding mode control
algorithm were guaranteed, and the stator voltage chattering phenomenon was effectively suppressed. Moreover, the
proposed control method was insensitive to load torque variation and electrical parameter uncertainty. Finally, the
proposed control method was verified by simulation and physical experiments. The results show that the proposed
control method can track the reference signal accurately and quickly, and has good robustness.
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Fig.2  Speed of the rotor under SMC_1
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Fig.4  Angular speed of the rotor under SMC_2 strategy
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Tab.1  Tracking error comparisons among the three

control strategies in the simulation process
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Fig.7 Rotor angular speed tracking simulations of the SMC_1 and

SMC_3 strategies under electrical parameter disturbances
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Tab.4  Speeds tracking error comparisons among the three

control strategies in the field experiment

ME/ AFE/ SDI R/
(rad-s™") (rad-s™) (rad-s™") (rad-s™")
PI 9.75 5.33 2.04 4.01
SMC_1 7.25 3.07 1.46 2.34
SMC_3 6.20 2.57 1.92 0.14
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