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Technology on Spot Detection and Tracking Based on
Four-Quadrant Detector
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Abstract The problems of spot detection and tracking in fine tracking of space laser communication systems are researched.
According to the characteristics of four-quadrant detector, the spot detection and tracking system is designed by using two
band amplification, digital signal processing (DSP) system. fast-steening mirror etc. The principles of composition and
design are studied in detail. A testing system is set up, which can prove by experiment that when the incident power is
1.3 uW, the position resolution of 1.6 pm, angle resolution of 0.8 prad, and subdivision of 80 in photosensitive surface can
be achieved. And the tracking precision is up to 2.1 prad in one time variance at the conditions of high signal-noise ratio.
With digital signal processing used as the core in data processing and control system, this system has many advantages such as
small size, convenience to modify parameters, and engineering etc.
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Fig. 1 Schematic diagram of fine tracking system
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Fig. 5 Test on high signal-to-noise ratio
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Table 1 Statistical results

Value Count Count sum Percentage sum /%
38.1 1 1 0.00921
38.3 1 2 0.01843
38.5 9 11 0.10136
38.7 16 27 0. 24880
38.9 36 63 0.58054
39.1 135 198 1. 82455
39.3 168 366 3.37265
39.5 1590 1956 18. 02433
39.7 1982 3938 36. 28824
39.9 1171 5109 47.07888
40. 1 2547 7656 70.54921
40. 3 1396 9052 83.41320
40. 5 1134 10186 93. 86288
40.7 564 10750 99. 06008
40.9 52 10802 99. 53926
41.1 38 10840 99. 88942
41.3 11 10851 99. 99079
41.5 1 10852 100
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