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Experimental study of the effect of light source
on position precision of PSD
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Abstract: In ths paper, the development of PSD in land and abroad are briefly introduced, and
some experiments for the study of the effects of the light source on the position precsion of PSD are per
formed as well. It is proved that the fluctuation of the light intensity can lead to the loss of the position
precision of PSD, the results are far from those derived from theoret ical analysis: there is no effect of light

intensity on the position precision. At the same time, the experiments also show that the size and shape of
the light speckle can also exert certain effects on the ultimate position precision.
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Table 1 Change thelight mtensity, test the sam e point three times and record the results( V= 5V) (unit:mm)

No. voltage of light intensity('V)

7.7 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0

1 x  2.737 2.339 2571 2.648 2.685 2.708 2.722 2.731 2.736 2.742 2.746
y 2.736  2.292  2.550 2.635 2.675 2.701 2.716 2.726 2.733 2.740 2.745
2 x 2,734 2,323 2567 2.644 2.582 2,705 2.719 2,729 2.737 2.741 2.744
y 2.731  2.567 2.545 2.631 2.673 2.698 2.717 2.728 2.736 2.743 2.748
3 x  2.734  2.332 2,566 2.645 2.684 2.705 2.719 2.728 2.736 2.740 2.744

y 2,735 2.285 2.549 2.638 2.679 2.703 2.721 2.731 2.739 2.744 2.752

1
O (1~ 5= 0.1389, G135 1V~ 5V x ,n=15
O (1~5= 0.1570, Oy (1~5) 1V~ 5V y ,n= 15
G6~ 10= 0.003, Gi(6~ 10) 6V~ 10V x ,n=15
Oy6~10)= 0.009, Oy(6~ 10 6V~ 10V y ,n= 15
O 1~ 100= 0.1279,  Oy(i- 10) 1V~ 10V x ,n=30
0,1~ 10)= 0.138,  Oy(1~ 10 1V~ 10V % ,n= 30
Vi o= D U¥(n-1), U= xi- «

2

Table 2 Intensity of illumination relevant to mtensity of light

voltage of light intensity( V) 1.080 2.080 3.030 4.020 5.080 6.060 7.010 8.000 9.000 10.08

I 1.042 2.008 3.023 4.034 5.054 6.051 7.040 8.040 9.066 9.915
0 , Table 3 T he standard deviations of five different positions
6V 10V . the range of voltage of light ntensity
O 6~ 10 = 0. 003 coordinate (1~ 5V) (6~ 10V)
Gy (6~ 10)= 0. 009 , x y Oy(1- 5) O-5  Ou6-10  Ox(6-1)
0.031 0.004  0.004  0.006  0.001 0. 003
v 1.448 1.395  .0.018  0.020 0. 000 0. 002
5V » O 2,753 -2.696 0.149  0.150  0.008  0.008
, ) 2.734  2.735 0.138  0.157 0.006  0.008
. 6V 10V 2777 - 2.733  0.97  0.115  0.006  0.008
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