5537 B 7 W) wa 25 A Vol. 37 No. 7
2020 47 H Control Theory & Applications Jul. 2020

HEF S R 50 KM

T OMELT, gRYEAF2
(1. AbRERHOREE BhaERE, Jbat 100083; 2. TV R4 E S B0E S5 5 526 %, Jb5 100083)

T £ 0L SRR P R R B 5 A B AR (DSP) iz 5388 B3R o DR T 25 5 72 AR RO P S 3R (14 1) /8, it —
SHOUY R IR 2 8P #5 (ECKF)XHE R LT RS A 1, 415 B 10w 7 REFEFN AL TS T BB A 1%
il R G, SRS FE N A JE B A g ). R BN FEHL R B AR 3 AT e v 2 18t T DA AL BN R LR S T
HIESOFEA SO D I FETT R, BT AR R R R 2 I8 S SIS R A RS WE R, S5
WP BRI S B B AR A 4E %, [REDSPRYIE B [R5 2 1A U PR, 1875 T U 2R A5 T pik
PE. T ERISLEG 25 FIGUE T Fri M R Y e R /R 2 Bk 48 A R E RN T AT 1.

KHEIR): T AR R, FHOAY, nTAE AT, B R R 2R AN, BRI A

SIREE: W M, sk4gify. BEUNY B RI/R S I BA TR BN L B H R g P R, 638 58
i, 2020, 37(7): 1562 — 1568

DOI: 10.7641/CTA.2020.90655

Application of extended complex Kalman filtering algorithm
in direct torque control system of induction motor

PAN Jing-hui'f, ZHANG Wei-cun?
(1. School of Automation, University of Science and Technology Beijing, Beijing 100083, China;
2. Key Laboratory of Knowledge Automation for Industrial Process Ministry of Education, Beijing 100083, China)

Abstract: In order to solve the problem of high computation speed of digital signal processing (DSP) can generate large
delay in traditional algorithms. This paper proposed an extended complex Kalman filter (ECKF) to estimate the state of
induction motor, the stator flux and motor speed obtained are applied in the direct torque control system in order to achieve
speed sensorless control of induction motor. A complex-valued model for induction motor is adopted that can simplify the
observability analysis and reduce the computation complexity of the filtering algorithm simultaneously. The DSP operation
time is reduced effectively due to that the ECKF is realized without matrix inversion and has the lower dimensions of the
matrices compared with the traditional extended Kalman filter, therefore, the processing time of DSP is reduced effectively
and the rapidity of the filter is improved. Simulation and experimental results validate the effectiveness and feasibility of
the developed method.
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