%56 % 561 B o X @ K F F R Vol. 56 No. 6
2022 4F 6 H JOURNAL OF XI” AN JIAOTONG UNIVERSITY Jun. 2022

KEETHEVRABBEEEEMEEFTTIE

RE, BT, g, wE, wER
(1. A EATRR TR LR A shib sl B &P, 100074, JbE; 2. P82 38 38 K2FE PP & B e blas A
WA, 710049, PG5 3. PHLACl ﬁ%ﬁlm%ﬂg?‘\?ﬁikg%iﬁi%gq 710049, P§42)

WE. ATRIZIAERA T LH(PMSM) ik BEFAR AL REBEL DI RE. RE—FF R EDTH

EI @ mik FEAMERER FE, AL A ARKSER A TR, & T PMSM fi £ 45 45 69 % 40K S L)

BLEAT AREEG E IR ARG H4E IR A ANME 2] PMSM i 42 4] 35 69 4ir b 3%,

AR RIERBOAMEMN ,FAT AE LR EAMERZHT RAANRHE, A-REFHRTEL
T # A RPN P, AT TR 2690 RAF b s 4E M 5 R oG Fra L, JH4e s — AP A T

sigmoid R #gAM2 R 2 A BRI F &k, EF EARE PMSM éﬁ %ﬁz&%#ﬁﬁax M) 25 09 5 48 PR

15, ) B B % 2 sigmoid £ & E BR P AME %éﬁ FIT giE FEAME A K AR, £
SRR T IR B 69 AME R BB R A5 O ok 0d ik IR LR A 4% J& #EJ Yo LB AME F B8 42 )

ik ik R Y AT Ja]xk 120 ms @& " #] 100 ms; % 7 Fm AT AR /B AL EE M F B LR G

AR AR £ B B LA AT AME AT R E AR R F ARG A AR H T PMSM # R £ 4hg ik

FEAE AL

KA. RER T BRI EAME AR A KR

mESERS. TM351 XEkiREDG: A

DOI: 10.7652/xjtuxb202206009 XEHHS. 0253-987X(2022)06-0067-09

0SID 3
Coefficient Self-Tuning Speed Compensation Control Method for

Permanent Magnet Synchronous Motor

SONG Zhe'?, YANG Jun*®, TAO Tao**®, HUANG Jian', MEI Xuesong*"*
(1. Beijing Institute of Automatic Control Equipment, China Aerospace Science and Industry Corporation Limited, Beijing
100074, China; 2. Shaanxi Key Laboratory of Intelligent Robotics, Xi’an Jiaotong University, Xi’an 710049, China;

3. State Key Laboratory for Manufacturing Systems Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: An adaptive speed compensation control method with coefficient self-tuning is proposed
to improve the anti-torque disturbance performance of the permanent magnet synchronous motor
(PMSM) speed servo system. Firstly, a reduced order state observer of PMSM is designed using
the state space representation method to realize real time identification and estimation of load
torque. Then, the torque identification value is compensated to the output of the PMSM speed
controller as the compensation input of the current controller, which realizes the adaptive speed
compensation and improves the torque disturbance resistance. In terms of the problem that the
torque identification is affected by the change of rotational inertia, the influence law of the time-

varying characteristics of inertia on the torque observation results is analyzed, and a self-tuning
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control method of compensation coefficient based on the sigmoid function is proposed. According

to the electromagnetic torque and torque identification value, the self-tuning sigmoid function is

used to adjust the compensation coefficient online and in real time, so the parameter self-tuning of

adaptive speed compensation is realized. Experimental results show that speed recovery time of

the proposed coefficient self-tuning control method is faster. Compared with the conventional

fixed coefficient control method, the speed adjustment time is reduced from 120 ms to 100 ms.

This method can reduce the impulse and oscillation caused by speed compensation when torque

identification overshoot or deviation occurs due to the deviation of inertia from its true value, and

improve the speed control performance of PMSM servo system effectively.

Keywords: permanent magnet synchronous motor; torque identification; speed compensation;

coefficient self-tuning
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Fig. 1 Root locus of characteristic equation
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