46 9 2017 9

Vol.46 No.9 Infrared and Laser Engineering Sep. 2017
1,2 1 2
(1. 130000
2. 130033)
Matlab N N o
30%
: TP212 : A DOI: 10.3788/IRLA201746.0917007

Effect of infrared light source parameters on photoelectric encoder
Lu Xinran'?, Song Lu', Wan Qiuhua?

(1. School of Electronics and Information Engineering, Changchun University of Science and Technology,
Changchun 130000, China;

2. Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China)

Abstract: Infrared diodes are important components of photoelectric encoder ,the orthogonality and sine
of Moire fringe directly affect the segmentation accuracy and resolution of photoelectric encoder, and
they affect the light source parameters. According to the investigation, the divergence angle and the
width of light source exert a tremendous influence in signal of encoder. Firstly, the effect of light
source on the grating signal flux was analyzed. The application of the frequency domain method helped
deduce the function of light transmission feature; Then the impact of the two different light source on
the signal creation with a yard plate and the contrast ratio was computed; Finally, orthogonality and
sinusoidal property of the Moiré stripe signal were simulated at MATLAB environment. The result
shows that the encoder accuracy difference between them reached 30% by applying different source.
Higher harmonic proportion of the improved decoder decreases significaitly and the signal stability is
better. Studying the light source parameters has great significance in extracting the Moire fringe of high
quality, and offers valuable reference for designing high—precision encoder.
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Fig.1 Diagram of the light source divergence angle
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Fig.3 Effect of the width of light source on signal
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Fig.4 Variation curve of the contrast and width of light source

2
s Honeywell SE2460 SEP8705,
1 o
1
Tab.1 Specifications of two light source
Divergence ~ Width of light Wavelength/ Diameter
angle/(°) source/mm? nm of source
SE2460 18 0.25%0.25 935 ¢l.6
SEP8705 15 0.5%0.5 935 @3
1 ,SE2460 SEP8705
3°, SE2460 SE8705
p=0.05 mm,f=2.5 mm, t=0.16 mm,
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Tab.2 Test result of SE2460
Number 1 2 3 4 5 6 7 8 9 10 11 12
Errors 0 -0.07 -0.18 0.47 0.43 0.85 -0.29 -0.32 -0.16 0.06 1.01 0.32
Number 13 14 15 16 17 18 19 20 21 22 23 -
Errors 0.85 0.05 -0.36 -0.25 -0.21 0.65 -1.03 0.76 -0.76 -0.26 -0.1 -
0=0.56",
3 SEP7805
Tab.3 Test result of SEP7805
Number 1 2 3 4 5 6 7 8 9 10 11 12
Errors 0 0.54 -1.9 0.71 0.47 -0.19 -0.04 -0.12 -1.2 1.14 1.21 -0.88
Number 13 14 15 16 17 18 19 20 21 22 23 -
Errors 1.11 0 -1.12 -0.36 -0.08 -0.48 -1.01 0.48 -1.3 -0.15 -0.7 -
0=0.82",
0.26", 31%, 4
noy Tab.4 Main effect of the light source
parameters on signal
Number Contrast Orthogonality Sine
4
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