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Abstract Signal-to-noise ratio (SNR) of lidar system affects directly the quality of the range image and intensity
image. Using the theory of signal correlation detection, SNR of non-scanning lidar system is analysed under multi-
pulse-accumulation condition. Simulation and analysis of SNR are conducted under considering APD arrays, work
environment factors, lidar system parameters. SNR is improved by 9.35 dB under 100 pulses accumulation, and the
be improved by using pulse-accumulation method.
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sequential improvement is not obvious with increase of pulse accumulation. It is shown that SNR of lidar system can
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Fig. 2 Noise model Fig. 3 Analysis model of noise self-correlation
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Table 1  Simulation parameters

simulation target

Parameters Values Parameters Values
laser wavelength 905 nm APD pixels 5X5
transmittance of emission system 0.8 instantaneous field of view 55 prad
transmittance of receiving system 0. 85 detector gain 100
scattering coefficient 0.992 unit-area dark current 0.6 nA
scattering-extinction coefficient ratio 0. 0545 effective area of detector 205X 205 pm’
air-quality extinction coefficient 0.74 km™! detection range 500 m
detector of quantum efficiency 85% pulse energy 350 )
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