CREECN BE e G TR Vol. 23 No.2
2015 4F 2 H Optics and Precision Engineering Feb. 2015

XEHS 1004-924X(2015)02-0408-07

o Bk i B S B IS R Y S T 5T (X 1] B 2SR

mrE. R #.E PREKE”
(E2R¥R%Kk TAERLH R, KE 300161)

FEE 7 TOGT IS R BTY X 31 B85 10 58 X B IR 2007 64T 7 B0 4347 RS2 Br DU &, O 42 1h T AR IE DG i B
Jof X GIUbK A S S B i . R B 2R R I B X GObK b i IR 0 SR o AR R AT A8 4 A, 9T R MATLAB X3 X
BF AL S -3 850™ A 052 W HEAT T 3SR A0 AT L 3R T T EOOE RO RN 2 R A RSB AR A . FERGERRL b i T
K R O T IR G TR I L SEE BRTE T AR X R TG P ECRE R . B JE W T OR[E DGR T B8 X A
Vi) X R0 555 SR Fr 00 19 0 5 4 18 T BODK e IBOG B IR AR S MR IE T 1 . T AR L 9 T R N S ARk e OO0 IR (R B R AT
TRIESEE, Seuas R AEIE(E T2 100 mW 1 405 nm OGRS T 6T 807 R £ % 100 MHz BB
THEGN D T 50 % . SO T B BT R R T /N B AR R ERINAE SR A  SEE TR AR I 4 SR A AL OE

X 8 R RAETAETFIN MM AR D RA K4

& 425 TN958. 98 XERERIRAGD : A doi: 10. 3788/OPE. 20152302, 0408

Transient effect of dead time of photon-counting in micro-pulse lidar
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Abstract: A photon counter model was established to analyze theoretically and measure actually the
effect of dead time of the photon counter in a micro-pulse lidar. A correct method for the influence of
photon-counting on micro-pulse lidar signals was proposed. The Markov chain was used to theoretical-
ly describe the detection process of the photon counter in the micro-pulse lidar theoretically. Then,
the influence of dead time on photon counting was calculated based on MATILAB, and the transient
morphological changes of the results due to the dead time of photon counting were described. After
the theoretical analysis and computer simulation, a photon counting platform based on micro- pulse li-
dar was performed to illustrate the effect of the dead time on counting photons. Finally, the effect of
the dead time was measured under different light intensities , and the correction method of the micro-
pulse lidar signal was given. A correction experiment was carried out based on the proposed method.
The results show that the effect of photon counting on the scattering light has been reduced by 50%.
It concludes that the proposed method has well explained the signal shapes of small targets and a-
chieves the correction of the detection results of photon counts.
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Fig. 1  Effect of thick biological aerosols on photon

counting expectation
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counting variance
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