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Abstract: In this study, based on the variable speed scanning of the permanent magnet synchronous motor
(PMSM) in the high precision servo system, we designed an improved auto disturbance rejection controller
(ADRC). The aim of our design is to address the disadvantages of the complex parameters and the delay
response of the trace differentiator (TD) and expansion state observer (ESO) module. The improvement
simplified the TD and ESO module, and the adjustable parameters were minimized. This helps the motor to
adapt to an environment with large internal and external interferences, and to achieve high precision and a
rapid response. The improved ADRC was then employed in the servo pendulum scanning mechanism of an
actual project, and its performance was compared to a traditional PID controller under similar conditions.
The results confirm that the improved ADRC performs much better than the PID as follows: the 0°/s—10°/s
response time is 75 ms, the overshoot is less than 6%, while the steady-state accuracy is within £1%. Further,
the speed fluctuation of the variable speed tracking process is small without overshoot, the scanning cycle
time fluctuation is less than 0.0041s, and the starting angle positioning accuracy is better than 0.0015°. The
improved ADRC corresponded with the actual project index requirements and has certain reference value for
other systems with PMSM to achieve variable speed tracking scanning.
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Fig.1 PMSM speed-current loop vector control schematic
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FHRL B AL A6 F 56T TMS320F2812 4b 3 2544
A A A R K AR IR LR AL, K BT 4 Y
ADRC % il s Fl T2, P& IUERE, 5 %A
ML S PID FEh| 20T G o SIS ML BB L 45 4

WK 4 fros.

Angle Induction
synch-
ronizer

PWM
waveform MSK4300
Driver chip
RS422 v
Commun-
ication DSP chip Data process
pC TMS320 [— -ing: filter,
F2812 \ Amplifier
Data process
Data bus -ing. filter,
Amplifier

B4 SEIHLR SRR
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