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Test method of detection sensitivity of starring laser detecting systems

YANG Xiao-jie , ZHOU Bing ,YING Jia-ju,ZHOU Zhong-liang
( Department of Optics and Eleciron Engineering,Ordnance Engineering College, Shijiazhuang 050003 , China)

Abstract: In order to study the detection sensitivity of a starring laser detecting system, considering the features of the
starring laser detecting system and the fact that the detected laser energy varying with different view field angle,based on the
available measure condition in laboratory, an indirect method was presented to test the detection sensitivity in laboratory. Probable
problems in each part of the design were analyzed, and their resolution methods were put forward accordingly. Based on the
experimental setup,experiments were carried out and-the detection sensitivity was obtained at seven view angles. the detection
sensitivity in center view field reaches 0.259n]/cmi \with/ a relative deviation of 3.4% ~4.2% . The measurement error was also
theoretically analyzed. The test results confirm that the method is feasible and practical,and the accuracy meets the requirement.

This method is useful for the design of high precision test systems.
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Fig.2 Delection sensitivity tested indirectly
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Table 1 Testing data of £, ,E, ,F,

sequence 1 2 3 4 5 6 7 8 9 10
Ey/m] 7.63 7.45 7.59 7.56 7.49 7.61 7.38 7.23 7.46 7.54
E/ul) 34.47 35.24 34.39 34.26 34.89 34.39 34.56 34.61 34.30 34.41
Ey/pl 841.58 841.44 841.39 841.96 842.01 841.89 841.56 841.61 841.30 841.71
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Table 2 Testing data of £/ )

sequence 0° 10° 20° 30° 40° 50° 60°

1 3.136 3.142 4.569 9.942 13.26 17.07 21.82
2 3.148 3.135 4.481 9.871 13.63 17.54 22.19
3 3.314 3.141 4.530 9.869 13.56 17.47 21.95
4 3.044 3.314 4.572 9.917 13.78 16.80 21.89
5 3.142 3.142 4.550 9.879 13.23 17.25 22.05
6 3.135 3.154 4.579 9.888 13.41 17.36 21.66
7 3.041 3.148 4.494 9.930 13.82 16.94 21.83
8 3.142 3.150 4.532 9.915 13.76 16.79 21.79
9 3.141 3.044 4.567 9.892 13.49 17.41 22.39

10 3.154 3.041 4.590 9.885 13.75 17.32 22.25
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Table 3  Average value and standard deviation of £y, E, ,E,

item Ey/m] E/ul E,/pl
average value 7.49 34.55 841.64
standard deviation 0.12 0.30 0. 2%

Table 4  Average value and standard deviation of E,

angle 0° 10° 20° 30° 40° 50° 60°

Ey/ul  3.139 3.141 4.546 9.898 13.57 17.26 21.98
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Table 5 The test result of starring laser detecting system/(n) « cm %)

angle 0° 10° 20° 30° 40° 50° 60°

P 0.259 0.259 0.376 0.818 1.121 1.427 1.817

55 0.011 0.0l 0.013 0.028 0.042 0.052 0.064
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