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Research on signal distortion of photon counting lidar under vari-
ous flux conditions

LI Jiekai, LI Zhijian, ZHAO Yan, LAI Jiancheng™ , LI Zhenhua

(Department of Information Physics and Engineering, School of Science, Nanjing University of Science and Tech-

nology , Nanjing, Jiangsu 210094, China)

Abstract: The output signal of photon counting lidar has serious distortion phenomenon under the high-
flux condition, which affects the extraction of target information. Therefore, to investigate the change rule
of signal distortion, this paper establishes the steady-state forward recursion model for signal calculation
of photon counting lidar under the condition of multi-trigger. The model has many advantages, such as
high precision,fast speed and accurate reflection of physical process. The influence of the echo signal dis-
tortion is explored by changing the signal amplitude N,the pulse width Py ,the background noise N, and
dead time T, of the model. Results show that when the dead-pulse-ratio R, <<2,the signal distortion is
related to N, Py and T, ,when R, 2 ,the signal distortion is only related to N. At the same time, our
simulations show that when the detection loss rate a<<5% , the influence of signal distortion can be ig-
nored, which can be used to distinguish high-flux signal distortion («=>5%) and the fidelity of the low-
flux signal («<<{5%). According to the calculation, changing the length of the dead time converts the
high-flux to the low-flux under some specific conditions. Compared with the traditional "5%" criterion
based on photon count rate,the above conclusion provides a more accurate boundary between the high-
and low-flux and signal distortion.
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Fig. 1

Comparison of our model and L1's model"'*! when steady state is realized:

(a) Comparison of detection probability of echo sigal; (b) Comparison of time cost; (¢) Comparison of relative error
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Echo waveform under different background noises: (a) The echo signal when N=0.01; (b) The echo signal when N=1
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Fig. 12 Relationship between detection loss rate and background noise: (a),(d) The detection loss rate of rising edge;
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