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Abstract Inorder to analyze the faraway nor cooperative target, the research of faraway nor cooperative target
ranging experiment is proceeded by using multi- pixel photon counter ( MPPC) where photon counting laser ranging
method and pulse ranging method is combined Weak signal reflected by faraway non- cooperative target MPPC is
simulated in the laboratory. By analyzing the return photons which are detected by MPPC, the distribution of photons
reflected from the target is studied. The interval of start and stop pulses is alculated with different algorithms, and
the influence of these algorithns on the ranging result is analyzed. 7220 pulses have been obtained by MPPC, 4 GHz
sample rate osdllograph and pulsed laser with 5 ns pulse width. The statistic results prove that the return signals
obey Poisson distribution. The optimal ranging result has been obtained by constant fraction discrimination method:
the deviation of ranging result and measured distance is 2. 8 cm, the weighted standard deviation is 0. 9 cm, and the
ranging result deviation obtained by constant amplit ude method and autocorrelation method are both over 40 cm. The
reasons why different methods do not produce the same results are given by comparing the constant fradion
discrimination method with other algorithms.
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Table 1 Rangefinding information with different algorithms (D= 20.300 m)

Algorithm Mean/m  Mean. W/ m Std. /m Std. W/ m Range/ m Bias/ m
ConsAmp 19. 104 19. 127 0. 675 0.026 3.373 - 1.20/-1.17
CFD50% 20. 458 20. 445 0. 268 0.010 1.499 0.158/0.145
CFD80% 20. 338 20. 328 0. 236 0.009 1.274 0.038/0.028
CFD90% 20. 378 20. 369 0. 246 0.009 1.349 0.078/0.069
AutoCorr 20. 709 20. 708 0.421 0.016 2.473 0.409/0.408
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