Wadk o 2/ M Fx % W Vol. 44 No. 2
2023 42 H Chinese Journal of Scientific Instrument Feb. 2023

DOI: 10. 19650/j. cnki. ¢jsi. J2210801

HMER KL AS ESREBERIME

FRA IR R AR &
(RUIFELT DR TESBE BB 650500)

RO A SRR 7 5 L A A R N T G Y £ I R 25 R A3 25 | 3 e 1R 22 S IR A R T Sk S 2 0
T EUWRET A T (TAS) (5 5 8l , WP 9T 2128 5 40 431R 22 A MR A8 T 20 38 30, (R B 7 VR AR AR iR 2 AMERCRAL , AN 5 345 )i
FHAERIPR . TN LA [, AR SO S 38 i O 2R i a2 2R 1R 25 5 AN iR 22 0 AT 0 A O BT IR 22 B B R T ZIZRiR 22 |
MARZES IAS FH IS Z M MR . FEULEERN B3 T — Al H 1AS (55 X034 B 2O M IR 214k 5 4 iR 22 3F T AMEE 1Y
Tk IR R ROR R O X RS AR AT MO AR A FL AT X AR SO R ST (19 1R 25 1 E B M IR 2 A T Y
ATAT AT T 900, JF7E RV B30 3288 & X rl Rl MLA B 19 1 1t SO0 22 i 28 AT 20 26 5 20 J0 iR 25 M 350 1 D27 e e
- X PO AR SR AD AR 25 A T R , 8 A X b AT SR E T AR SRR vk B R

KB . W OB ML IAS 155 R IR s Ml 4018 22 s TR ZE M

RE4 %S TU311.3 THI65+.3 XEFRRE: A ERREZRSERRE 460. 40

Error modeling and compensation of IAS signal for incremental optical encoders

Yin Xingchao,Guo Yu,Fan Jiawei,Zou Xiang,Chen Xin

(School of Mechanical and Electrical Engineering, Kunming University of Science and Technology, Kunming 650500, China)

Abstract: Incremental optical encoders have grating line errors and subdivision errors inevitably during the manufacturing and
installation. These errors reduce the accuracy of the angle measurement of encoders and cause instantaneous angular speed (TAS) signal
fluctuations. Research on the compensation method for grating line error and subdivision error has great significance. However, the
existing methods have limitations, such as low efficiency of error compensation and difficulty in field deployment. To solve the above
problems, this article first analyzes the grating line error and the subdivision error of the incremental optical encoder and establishes the
error model to reveal the relationship among the grating line error, the subdivision error and the IAS signal fluctuation. Consequently, a
method to compensate for the grating line error and the subdivision error of incremental optical encoders using the IAS signal is proposed.
The method has advantages of high efficiency and no need to modify the encoder. The correctness of the error model established in this
article and the feasibility of the error estimation method are evaluated by simulation analysis. The grating line error and the subdivision
error of the incremental optical encoder at the end of the servo motor are compensated on the RV transmission test rig. Finally, the error
of the incremental optical encoder is measured by the optical rotating platform. The effectiveness of the proposed method is evaluated by
comparative analysis.
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Fig. 1 Principle of grating encoder measurement
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Fig.2  Encoder error model
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Fig.3  Error compensation process
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