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Anti-Model of Ray-Path for Four Quadrant Photoelectric Detector

TANG Xiao-jun, LIU Jun-hua, CHEN Jian, DANG Li-ping

(School of Electric Engineering , Xi’an Jiaotong University, Xi’an, Shaanxi 710049, China)

Abstract In this paper, the problem about observation space of detector is discussed. A method of modeling the anti-
models of ray-path from electric signal to parameter of ray-path using neural network is introduced. Making use of the
special relations between the parameters of fitting lines at the crossover points of outputs of four-quadrant photodetecor and
the three-dimensional free position, the distance between photosurface and focus of photodetector, the anti-model called
model 1 of ray-path of four-quadrant photodetector is modeled. At the same time, a model called model 2 is modeled
using the voltages of the output of photodetector at special time as observed quantities. Taking measuring for the
distance between photosurface and focus of photodetector as an example, the measuring results are given, and the
measuring results for repeatability of model 1 are also given. The measuring results for repeatability of model 1 show
that the maximal measuring error is only 0. 015 mm. And the measuring results show that the measuring accuracy of
model 1 reaches micron level and that of model 2 reaches only millimeter level. Thus, that using the parameters of
fitting lines at the crossover points of outputs of four-quadrant photodetecor as observation quantities is ahead of that
using the voltages of outputs of photodetector at special time as observation quantities
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Fig. 1 Fixed figure of detector in offnormal position
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Fig. 3 Architecture of NN model used to fit the anti-ray-

path model of four-quadrant photodetector
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Table 1 Segmental samples obtained from the ray-path model of four-quadrant photodetector

=0 Q= 60° Q= 90° Q= 180° o= 270° o= 135° Q= 315°
¢=0 ¢ =0.25° ¢=10.5° ¢=0.5° ¢ =0.25° ¢=0.5° =0
7=0 77=1° 77=—0.5° 77=—O.5° 77=0.25° 77=—O.25° 77=—0.5°
[ =2.8 mm [ =3.0 mm [ =2.7 mm [ =2.6 mm [ =2.7 mm [ =2.9 mm [ =3.1 mm
a, —2.08 —1.95 —2.15 —2.23 —2.15 —2.01 —1.89
b, 0 0.53 —0.01 —1.39 —0.00 —0.89 0
a, 0 —0.32 0.02 —0.02 —0.01 0.01 0.02
by 0 —0. 30 —1.29 0.01 0.68 —0.88 0
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Table 2 Measuring values taken with ray-path

anti-model of photodetector

Expected value /mm 2.600 2.600 2.700 2.700
Tested value 1 /mm 2.606 2.595 2.693 2.701
Tested value 2 /mm 2.624 2.610 2.599 2.700
Expected value /mm 2.800 2.800 2.900 2.900
Tested value 1 /mm 2.810 2.799 2.901 2.908
Tested value 2 /mm 2.769 2.792 3.003 2.902
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Table 3 Measuring results for repeatability about distance between the photosurface and

the focus of photodetector (unit: mm)

Number of testing
M
1 2 3 5 6 7 8 9 can
variance
Number of detector

1235 2.907 2.914 2.912 2.924 2.926 2.920 2.906 2.913 2.911 0.00045
4402 2. 830 2. 827 2.825 2. 840 2.841 2. 843 2. 841 2. 838 2. 839 0.00041
5909 2. 866 2.871 2. 875 2.880 2.876 2. 870 2.853 2.858 2.862 0.00071
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