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Research of Speed Control for Permanent Magnet Synchronous

Motor Based on Discrete Wavelet Transform
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Abstract: In order to meet the requirement of quick response and strong robustness for PMSM (Permanent
Magnet Synchronous Motor) speed control, after analyzing the mathematical model of PMSM and discrete
wavelet transform algorithm, a speed controller was designed with an optimal mother wavelet transform
function of “db4” and a decomposition level of 2. Based on the Matlab/Simulink simulation platform, a
PMSM drive system simulation model and a control system code model were established, and using the ex-
periment platform based on the TMS320F2812 DSP(Digital Signal Processing) of permanent magnet syn-
chronous motor drive system, the performance of the discrete wavelet transform speed controller was veri-
fied by simulation and experiment. The simulation and experiment results indicated that compared with
the traditional PID(Proprotional Integral Derivative) controller, the discrete wavelet transform speed con-
troller improved the dynamic response speed to get to a steady state and, when the load abruptly changed,
it showed a small speed drop and had strong anti-load-disturbance ability. Therefore, it is an effective
method to promote the robustness and stability of permanent magnet synchronous motor speed control.

Key words: Permanent Magnet Synchronous Motor (PMSM) ; Discrete Wavelet Transform (DWT) ; speed

control; model-based design
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