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Signal-to-noise ratio analysis on APD arrays in laser ranging

Xue Li', Zhai Dongsheng?, Li Zhulian®, Li Yugiang?®, Xiong Yaoheng?, Li Ming'

(1. Key Laboratory of Space Object Measurement, Beijing Institute of Tracking and Telecommunications Technology,
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Abstract: APD arrays provide an efficient method for photon detection probability improvement.
However, the noise detection probability increases as well as the echo detection probability. Properly
choosing the unit number of APD arrays means a lot for signal-to-noise ratio (SNR) improvement. In this
article, according to the photon detection probability in the Geiger-mode, the SNR model with the unit
number N was established based on the distribution of echoes and noise within the range gate. Effects of
number of echoes, noise rate, location of echoes and fill factor were discussed. Analytical results show
that larger number of echoes, higher fill factor and more precise orbit prediction help increase the SNR
with APD arrays. 4—unit APD arrays are enough for laser ranging with echo number smaller than 0.1
and noise number within the range gate smaller than 1, while when there are large number of echoes and
noise, 25—unit APD arrays will achieve a better SNR. The established SNR model for APD arrays will
help for proper unit number selection to achieve the best SNR.
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Fig.3 SNR versus number of echoes under different noise rate of 45 cps (top) and 10°cps (bottom). And left is for every

single APD, and right is for the total APD arrays
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