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Abstract According to the error characteristics of the echo of diffuse reflection laser ranging, a real-time echo-
photon detection method is proposed based on the motion compensation and robust estimation. By using motion
compensation, one can increase the number of accumulation photons to provide a reliable initial value. Based on
this, by adoption of robust estimation scheme to removing gross errors of observation data, one can realize the real-
time online detection of echo-photon effectively. Experiment results show that, under the condition of low signal-to-
noise ratio, the method can not only suppress the impact of noises, but also effectively solve the real-time signal
detection problem in diffuse reflection laser ranging.
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Table 1 Typical diffuse reflection experiments in Yunnan Observatory

10517 2011/01/24 477.4 1784.0 6.4X2.0 148 73 841-1489 1/14
27387 2011/01/25 750.9 796.4 10.0X2.5 144 32 1086-1256 1/25
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29713 2011/02/08 610.2 651.4 4.0X2.0 203 56 787-1533 1/28
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Fig. 1 O-C residual distributions. (a) Target No. 10517; (b) target No. 17590
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Fig. 2 Target No.10517. (a) Data fitting after post-processing; (b) histogram of error distribution
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Fig. 3 Target No.17590. (a) Data fitting after post-processing; (b) histogram of error distribution
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Fig. 5 Processing results of target No. 10157. (a) Measurement value; (b) post-processing result; (c¢) method 1; (d) method 2
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Table 2 Statistical results for different detection methods

Method 1 Method 2
Number of

Targets No. Date Ry . Total number/number Total number/number

valid photons ) Ry ) R
of valid photons of valid photons

10517 2011/01/24 1/14 73 83/51 1.59 87/71 4.43
17590 2011/01/25 1/15 75 89/51 1.34 98/69 2.38
23769 2011/02/05 1/10 60 104/52 1.00 75/57 3.16
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