%5234 5524 G R ¥ i Vol. 23 No. 2
2025 4F3 H Journal of Power Supply Mar. 2025

DOI: 10.13234/j.issn.2095-2805.2025.2.224 HESES: TM343 XHEREE: A

ETRBERERFNZT BB
TR R 77 %

BRI, BEE? BRE(vEwREsLR), BT E?, E !
(1. RFaFER, KiV 410083; 2. 8w A ARANE], KiF 411100)

WE. A9 T L EHAR, A7 A RKR IR IERIUIRS AL, F R AR E A K A 2T
KT 0 A AAAL E A2t Tk M 2 AR Kt Aig £, B4 i 4RI 38 R A3 3/ ah 0d 1 2
HAEAZ 8, KRB AR A BRI R BT, RAEA BRIk sh, At A, 3k 1 AR TR E
BB BN BN E, TR FETEATHFEELERBUE M R REELE, AR SH A%
FFWrAE, Ao FI04E RAERN T AT TIRH 20 75 32 09 I 7B BE Sl B AL 4E LM 2B 09 (B A PE A A 01

%ﬁiﬂ. FF oA ARG LN B AR B

Second-order Sliding-mode Load Torque Observer for
Induction Motor Based on Low-precision Encoder

XIE Yanpeng!, FENG Xijun?, DAN Hanbing', Member, CPSS, JIANG Luogeng?, SU Mei'
(1. School of Automation, Central South University, Changsha 410083, China; 2. Wasion Electric Co., Ltd.,
Changsha 411100, China)

Abstract: To ensure the motor drive performance while saving cost in the field of electric industrial vehicles,
low-precision encoders are often adopted. Although these encoders can measure the rotor’s accurate mechanical position,
they introduce a long delay and large errors to the measured speed information. Therefore, the traditional load torque
observers cannot obtain the accurate load torque information, and when the inaccurate information is used as feedforward
of the current loop, the motor speed fluctuation cannot be effectively suppressed. To solve this problem, a second-order
sliding-mode load torque observer based on a low-precision encoder is proposed, which can obtain the accurate load torque
information based on the rotor position information and thus improve the anti-interference performance of the system.
Finally, the correctness and effectiveness of the proposed method was verified by simulation and experimental results.
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Fig. 3 Block diagram of second-order sliding-mode Load torque observer based on low-precision encoder
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Tab. 1 Parameters of three-phase induction motor
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