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Direct Torque Control and Model Predictive Torque Control of
Induction Motors Based on Duty Cycle Modulation *

LI Yaohua, CHEN Guixin,

WANG Xiaoyu,

LIU Zikun, LIU Dongmei, REN Chao

(School of Automobile, Chang’ an University, Xi’ an 710064, China)

Abstract; The four simulation models of induction motor direct torque control ( DTC) system, model predictive

torque control (MPTC) system, the DTC system based on duty cycle modulation and the MPTC system based on duty

cycle modulation are established. The comparisons of different control strategies are carried. Simulation results show

that in terms of control performances, the MPTC based on duty cycle modulation>the MPTC>the DTC based on duty

cycle modulation>the DTC. The duty cycle modulation based on torque deadbeat control can not only optimize the

duty cycle of voltage vector, but also decrease torque ripple and improve control performance.

Key words: induction motor; direct torque control (DTC) ; model predictive torque control (MPTC) ;

torque deadbeat control; duty cycle modulation
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