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STUDY ON TIME INTERVAL MEASUREMENT SYSTEM
IN PHOTON COUNTING IMAGING LIDAR

ZHU Lei, HUANG Geng-Hua, OUYANG Jun-Hua, SHU Rong, WANG Jian-Yu
(Shanghai Institute of Technical Physics, Chinese Academy of Sciences, Shanghai 200083 ,China)

Abstract: The time intervals between laser main pulse and the corresponding multiple echoes were needed to measure in
photon counting imaging lidar, and the system had to have high precision. The delay line interpolation method was used and
a system with the resolution of 27ps was developed. The hardware and the software of the system were presented. The inde-
xes such as the precision and linearity were tested. The results show that the precision can reach 80ps and the linearity is
good.
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Fig.1 Main configuration of photon counting imaging lidar
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Fig.2 Block diagram of the time interval measurement system
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Fig.3  Program flow chart of the time interval measurement
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Fig.4 Block diagram of the delay generating circuit
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Table 1 Testing results of 6 standard time interval inputs

PRAERTENE R B/ME Bk A PrMEE
T(ns) Tuin(ns)  Tpu(ns) T, (ns) a(ps)
0.966 1.043 1.317 1.181 45.766
4.83 4.883 5.268 5.056  64.384
14.49 14.431  14.760  14.589  39.207
24.15 24.060  24.362  24.199  42.295
38.64 38.299  38.765  38.492  68.956
48.3 47.956  48.395  48.184  71.568
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Fig.5 Curve fitting of measurement error within range
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Fig.6 Point cloud distribution and statistics diagram of collect-
ed data
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