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Performance analysis for laser radars based on Geiger-mode APD
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(Southwest Institute of Technical Physics,Chengdu 610041, China)

Abstract : This paper introduces a method for analyzing the performance of laser radar based on Geiger-mode ava-

lanche photodiode ( APD) array. The detection probability, false-alarm probability and miss alarm probability are re-

searched by analyzing the creation of primary photon electronics and dark count rate noise. Further more ,the method of

threshold detection with multiple-pulses are proposed, of which the detection probability and false probability are re-

searched and simulated. For a target at a distance of 2 km to 10 km and the 128 x 128 Geiger-mode APD array, the

detection probability of the ladar system can be improved as the pulse energy increasing, while the pulse energy should

less than 200 mJ. When the pulse energy is above 200 m],the detection probability is constant. For the threshold de-

tection with multiple-pulses,the detection probability of the ladar system can be improved as the pulse energy increas-

ing,and the false-alarm probability can be reduced as the pulse energy increasing.
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Fig.2 lidar equation model
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Fig.3 the distribution of primary electrons stimulated by signal
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Fig.4 the distribution of primary electrons stimulated by noise
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Fig.7  detection probability with different pulse energies
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Fig.9 false-alarm probability in different ranges
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multi-pulses in different ranges
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