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Abstract The position sensitive detector (PSD) is photo-electronic sensor which can detect the position of a light
spot travelling over its surface, and convert the position of light spot to simple electric current signal. The most
important problem to use the PSD is how to overcome the influence of background light action on the PSD. Based on
the PSD analyses, it is found that the signal of PSD is nonlinear when there exist background light. A method for
background light compensation of photo-electric position detector based on the artificial neural network is presented
in this paper. In order to compensate background light over a full range, the neural network is trained to properly
represent the nonlinear mapping between sensor reading and their represent output accurately at different
background light. It is revealed from the computer simulation that the influence of background light fluctuation can
be eliminated effectively, and a desired linear relationship between the sensor input and the neural network output
can be obtained.
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Table 1 Input and hopeful output of standard sample
Different background light actual input/mm
. Naturally light and . Hopeful
Sample Naturally light Two incandescent lamp output/mm
two fluorescent lamp

x Z x s x1 x3 T, T,
1 3. 483 2.453 3.254 2.301 4.579 3.821 4,500 3.500
2 2.722 2.495 2.550 2.322 3.537 3. 817 3. 500 3.500
3 1.998 2.442 1. 851 2.291 2.482 3.819 2.500 3. 500
4 1. 250 2.435 1.167 2.262 1. 495 3. 765 1. 500 3.500
5 0.533 2.396 0. 496 2.253 0.529 3.736 0. 500 3.500
6 3.704 1. 545 3.469 1. 449 4.714 2. 867 4,500 2.500
7 2.881 1,478 2.745 1,448 3.574 2.850 3.500 2.500
8 2.190 1. 447 1.979 1. 373 2.586 2.792 2.500 2.500
9 1. 382 1. 430 1.284 1.324 1.562 2.756 1. 500 2.500
10 0. 666 1. 396 0.622 1. 302 0.561 2.729 0. 500 2.500
11 3.552 1.026 3.348 0.975 4.759 1,897 4,500 1. 500
12 2.739 0. 955 2.719 0.996 3.663 1. 855 3. 500 1. 500
13 2.058 0.934 1.923 0.908 2. 607 1. 808 2. 500 1. 500
14 1. 236 0. 852 1. 160 0.813 1. 565 1.711 1. 500 1. 500
15 0. 565 0. 892 0.524 0.831 0. 556 1.722 0. 500 1. 500
16 4,083 0.282 3.900 0.281 4. 686 0.933 4,500 0.500
17 3.032 0.151 2.801 0.156 3.651 0. 867 3.500 0. 500
18 2.061 0.079 2.032 0.088 2.583 0.799 2. 500 0.500
19 1,374 0. 026 1.276 0.023 1.572 0.728 1. 500 0. 500
20 0. 659 0.027 0.601 0.034 0.594 0.692 0. 500 0.500

x2 RAESEFHITESH
Table 2 Computing output of standard sample
Naturally light Computing input of naturally light Two incandescent lamp
Sample computing output /mm and two fluorescent lamp /mm computing input /mm
1 2 1 2 1 2

1 4,499 3.506 4,495 3.504 4,504 3.502

2 3.497 3.504 3.503 3.503 3.498 3.499

3 2.502 3.503 2.504 3.501 2.496 3.499

4 1.503 3.504 1. 497 3.506 1. 495 3.501

5 0. 497 3.501 0.493 3.501 0. 497 3. 500

6 4.502 2.497 4,505 2.499 4,505 2.502

7 3.503 2.498 3.504 2.498 3. 496 2.502

8 2.501 2.498 2.508 2.496 2.498 2.497

9 1. 504 2.496 1.503 2. 497 1. 499 2.503

10 0. 509 2.495 0.505 2.495 0.499 2.501

11 4,497 1.504 4, 497 1. 507 4,503 1.502

12 3.496 1.505 3.503 1. 507 3.503 1.503

13 2.502 1.502 2.496 1. 506 2.494 1. 498

14 1.504 1.505 1. 494 1. 501 1,499 1. 498

15 0.502 1.503 0. 496 1.504 0.499 1. 500

16 4,501 0.499 4,506 0.503 4,498 0. 500

17 3.501 0.497 3.499 0. 497 3.498 0.499

18 2. 497 0.496 2.496 0. 496 2.502 0.498

19 1.501 0.497 1. 502 0.495 1.504 0.498

20 0.502 0.499 0.501 0. 498 0.503 0.504
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