EHEERE LA
Control Theory & Applications

o 30 E2 10
2013 £ 10 H

Vol. 30 No. 10
Oct. 2013

DS FRY 1 Ao 22 AR T3 2R G [ A B A IR ZE A M T v

THEK L2, A gyt g s
(1. bR TR BEhkRE, dbst 100081; 2. E AL 7 ZEmEse i, Abst 100072;
3. AR RS AR S YO AR FE A, b5t 100081)

FEEE: A P I U AR R s B8 TR P o AR S 2, T R v L o I D P 20 R A A R £ R A JK
T 2 IA) g R IR M S BRI, ARG 10 OO AR B RO 45 3. AR SCF TN T — P T ek ) 15 3 I Ao 20 A ¢
PRSI R ZEAME 7V, ik T AR 3 R AU R, AN 16 L e TG H G 5 S AT TR B AR 4 2 b
52, SEIG 48 FAIE W, 15 22 T30 AV B PAHIZE 90 25 A B, 5 R 11305 Ao 20 AR 9 T 2R 49 T 2 B v ol FEL ) B )
DUERE T AR LG TR, M2 5 't FE 2w R ] R 8 ] 45 /D B 7 51

KRR M EAL IS, S N AN R AR IR 2 A

PESES: TP212.9 SCERFRIRED: A

Improved adaptive neural-network-based fuzzy inference system
angular sensor error compensation method

WANG Yan-yong"?3, DENG Fang!3!, SUN Jian!?
(1. School of Automation, Beijing Institute of Technology, Beijing 100081, China;
2. China North Vehicle Research Institute, Beijing 100072, China;
3. Key Laboratory of Complex Control and Decision, Ministry of Education, Beijing 100081, China)

Abstract: The control of the measurement accuracy of angular sensors is very important in engineering applications; and
has significant effects on the operation performances of the applications. Traditional methods cannot provide satisfactory
results when the input-output relationship of angular sensors is complex and nonlinear. To deal with this problem, we
propose the error compensation method based on the improved adaptive neural-network-based fuzzy inference system
(ANFIS). The modeling procedures are demonstrated step by step in this paper. This method has been applied to calibrate a
16-bit absolute-type photoelectric encoder based on the accuracy test. The results show that, compared with the polynomial
fitting and BP neural network, the improved ANFIS enhances the measurement accuracy markedly. The measurement
accuracy of the optical encoder is raised up to at least 7.5 times higher than that of the original value.
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Fig. 2 Angular sensor measuring device
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Fig. 3 Human machine interaction

4.2 REAMESZH (Calibration experiment)
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Fig. 4 Accuracy testing error curves
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Fig. 5 Learning ability of the improved ANFIS
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Fig. 6 Generalization ability of the improved ANFIS
AMEE S B 2 1 2R En-A R G817 2 an - 7P o,
HARGORZEHAR AR H NI

4 T T T T

— HlLEIRZE
ke MR IR ZE

RZE/(°)

n/ ik
K7 AT MR R E
Fig. 7 System error comparison of before and after

compensation
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Table 2 Encoder measurement accuracy comparison of
before and after compensation (°)

% E g €max €mean
FMETT 1.157 379  1.6781
BP 0.3277 09738  0.4590
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WHFANFIS  0.1541  0.4257  0.1125

5 %58 (Conclusions)
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