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Simulation and implementation of permanent magnet synchronous motor
based on Luenberger observer

ZHU Wenlong, MA Xipei, HE Zheng
(College of Mechanical and Automotive Engineering, Shanghai University of Engineering Science, Shanghai 201620, China)

[ Abstract] The use of a rotor position sensor in a permanent magnet synchronous motor control system will not only increase the
cost of design and manufacture, but also reduce the reliability of the system. Therefore, the position sensorless technology has
become one of the research hotspots in the field of PMSM control. Firstly, analyze and study the principle of Luenberger observer
technology, and implement position sensorless control of PMSM in combination with Luenberger observer technology. Next, build
PMSM based on spatial pulse width modulation technology and Luenberger observer. The simulation model of the position control
system. Finally, a PMSM controller based on Luenberger observer was designed and experimented. The simulation and experimental
results verify the accuracy of the position sensorless control algorithm based on the Luenberger observer and the validity of the
simulation model, and provide a solid theoretical basis and simulation model design ideas for the research of PMSM control systems.
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Fig. 1 Structure diagram of PMSM state observer
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Fig. 2 Phase—locked loop module schematic
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Tab. 1 System simulation parameter setting table

FETH, 7o, et bxtBe Hohifte,  BEdE
Q mH Wb (kg - m?) v

2.875 8.5 0.175 4 0.001 311
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Fig. 3 Simulation diagram of PMSM without position control system
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Fig. 4 Luenberger Observer Speed Simulation Waveform
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Fig. 5 Luenberger Observer Rotor Position Map
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Fig. 6 Automotive electronic water pump controller PCB board

layout

6 Hr, A X & MCU A 8 X35, 3= 24T BB e i
FEHAS R B XA B T 6 4~ MOS 45 s il i
R C XA BTN H AR I L T 3K, £ 5 4 R TR
;D X5 TR SERFEDIRE E XNE CAN @ {FS
FIFAE DR, B e il e AU BRI GE F D RE
3.2 EHIBRREET

TRACTRS LI 25 B 1 2 B P W 2 R P A% O



152 B o /5 M5 MM

510 %

JRAFTRS LI 5 Ak S A AR IR 7, S MCU 1
ADC FBEHAESZ B TR W55 J5 , X F ML A FL A 2R A 7
REE R i, i, A1 i, 284 Clarke 2842, 3575
HLITLIY B 0t 5 JRAPTAR WL 25 AR B0 e 38 (1 5 R A
TR F B A AR, SR J5 X LA T 00 g e b
S BT BRI A B B - A

e Z L IRA IE DL

Tl AR P

VEE)]

UEDR R LB BT

AFHLR R IO 1 PRI T [ BRI

BRI o i S AV A WL
AU B S A S E e, e

ARl UNIIERZEER

4

E7 mEwEANEGEEEZRER

Fig. 7 Flow chart of Luenberger observer estimation algorithm
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