% 42 % 11 a5 TR 2013 411 A
Vol.42 No.11 Infrared and Laser Engineering Nov.2013

RRFZFLUOLHBAS S @ 7R & B9 KB #ME
B B R, A

L. PERZRKALFHZIRE WEHFRLIT, FH KA 130033;
2. PEAFRKRF, LT 100049; 3. F EBAF IR KA F 4 EH VARG 4 2B 5T
RF ARG EEHERARKEE LR T, T4 KA 130033)

W B ATREGHAELLHASRDRET S IHSHTH@SWHE, R TATHIHERT
AT 6 A AMEA T R G R BE RES AL T HHFHEY AT HETFRBEREFALLY
TR ARG M HyRELEN TN AL, IR BEEIAERF T AR, NG S G R R Y
M RO FARFRERTRA BB T HBBEREE T @ik Z0ORAER; 2o HELE S
BN PENOGGR AP BERB AR B EREFLETOHBRXNERL METoHEH01Q T
WALt F R R G HFRH T B AMER A Ak, A 23k BB E A El TR, E-40~60 CEM4T
SEAME AL L R MK, EIR SR A AAREAS<1.2%, F M@ <2%, B AFhAMER ML A 3s, % T
GRS PEN(0.154 ) fe TAEE M B R, EAETERERN THBE A%, RBRZHBENHR
BiE p A A TR,

KR HEALRBE;, HFelait; @HyRE; EerAME

RESES, TP39%4.1  XEIRES: A XE4HS.: 1007-2276(2013)11-3013-06

Real-time compensation of subdivision error for Moire
fringe photoelectric signal

Gao Xu*?, Li Junfeng®, Zhang Shumei!, Wan Qiuhuat

(1. Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China;
3. Key Laboratory of Optics System Advanced Manufacturing Technology, Changchun Institute of Optics, Fine Mechanics
and Physics, Chinese Academy of Sciences, Changchun 130033, China)

Abstract: In order to ensure the interpolation precision of the high precision photoelectric rotary encoder
in the harsh working conditions, the real-time compensation processing system based on digital
potentiometer was designed. On the basis of Moire fringe photoelectric signal mathematical model, the
spatial distribution of the subdivision error due to signal amplitude deviation and DC drift was revealed.
Error discipline and calculation formula was obtained. From several production aspects, such as encoder
opto-mechanical alignment, uniformity of the code disk and photosensitive element debugging,
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fundamental characteristic of the encoder photoelectric signal subdivision error was pointed out. The

resolution of high precision photoelectric encoder was constrained. From the Moire fringe signal form

outputted by encoder photosensitive element, digital potentiometer look-up table with 0.1 ) resolution was

constructed and key algorithm of real-time compensation was designed. A 23 bit encoder was selected as

the experimental object and the compensation processing system was tested at -40-60 C. The experimental

results showed that the DC drift was less than 1.2% and amplitude difference was less than 2% and the

automatic compensation time was about 3s. It can meet the encoder resolution (0.154”) and real-time

requirements. The method can be applied in the encoder system and improve the environmental

adaptability and angle measurement reliability.
Key words: high precision photoelectric encoder;
real-time compensation
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Fig.1 Curve of subdivision error caused by DC level drift
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Fig.2 Curve of subdivision error caused by equal-amplitude error
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Fig.3 Diagram of compensation processing system
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Fig.4 Diagram of precise code signal acquisition
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Fig.5 Connection diagram of parallel circuit and precise code signal
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Fig.6 Program flow diagram of establishment of the lookup table
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Fig.9 Waveform of precise code signal real-time compensation
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Fig.12 Schematic of equal-amplitude error
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