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PMSM position servo control based on wavelet neural

network adaptive backstepping
LIU Da'?,LI Muguo®
(1. Faculty of Electronic Information and Electrical Engineering,Dalian University of Technology,
Dalian 116023 ,China;2. The State Key Laboratory of Coastal and Offshore Engineering,
Dalian University of Technology,Dalian 116023, China)

Abstract: An adaptive backstepping control scheme based on WNN (Wavelet Neural Network) is proposed
for PMSM ( Permanent Magnetic Synchronous Motor) control system , which , being robust to all kinds of
uncertainties ,evaluates and compensates the nonlinear uncertainty existing in the system,and adaptively
adjusts the outputs of backstepping controller to obtain good position tracking performance. The overall
system stability is ensured by applying Lyapunov theory in the design. The effectiveness of the proposed
control scheme is verified by the theoretical analysis and simulative comparisons with Pl controller and
traditional backstepping controller.
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Fig.1 Block diagram of motor control system
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Fig.3 Circuit of three-phase full-bridge inverter
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Control of PMSM braking energy regeneration system
LU Zhifeng',LI Jun*,ZHOU Shiqiong’, KANG Longyun*
(1. Shenzhen Institute of Special Equipment Inspection and Test,Shenzhen 518029, China;
2. Zhongshan Polytechnic,Zhongshan 528404 ,China;
3. Shenzhen Institute of Information Technology,Shenzhen 518029, China;
4. School of Electric Power,South China University of Technology,Guangzhou 510641, China)
Abstract: A braking energy regeneration system is designed based on the lead-acid battery and PMSM
system under the vector control. The AC generated by PMSM braking is commutated to DC by the three-
phase full-bridge inverter under the SPWM control via —i,,which is then used to recharge the batteries to
realize the energy regeneration. The braking energy regeneration system is tested with an electric vehicle
and the relationship between the braking current and the electric vehicle speed,braking time or battery
discharge depth is analyzed. Results show that the electric vehicle with braking energy regeneration system
runs with higher efficiency.
Key words: PMSM; energy regeneration; vector control; SPWM; lead-acid battery; synchronous motors;

pulse width modulation; control



