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STUDY ON HIGH RESOLUTION TIME INTERVAL
MEASUREMENT MODULE IN PULSED
LASER RANGING SYSTEM

WU Gang, LI Chun-Lai, LIU Yin-Nian, DAI Ning, WANG Jian-Yu
( Shanghai Institute of Technical Physics, Chinese Academy of Sciences, Shanghai 200083, China)

Abstract: The precision of the pulsed laser ranging system was decided by the precision of the time interval measurement.

Therefore, a high resolution time interval measurement module was developed. The module is based on the special time-to-
digital conversion chip which adopts the delay line interpolation method. The maximum measuring time of the module is
200ms, and the maximum time resolution is 125ps, of which the corresponding distance resolution is 18. 7Smm. The mod-
ule is especially suit for the large distance measurement. The hardware and the software of the module as well as the testing
results are also presented.
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Fig.1 Main configuration of a pulsed laser ranging system
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Fig.2 Time interval measurement error of digital method
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Fig.4 Configuration of time interval measurement module
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Table 1 Testing and statistical results for 15 standard time
interval inputs

Standard time Minimum Maximum Average Standard
interval inputsresults results results errors
T(ns) Tin{ D) T ax(18) Toe{ns) o(ns)
1000 999. 257 999. 561 999. 525 0.0186
2000 1999.652 1999. 802 1999.718 0.0170
4000 3999.828 3999.935 3999. 880 0.0140
6000 5999. 879 5999. 961 5999.917 0.0116
8000 7999. 871 7999.977 7999. 933 0.0092
10000 9999.910 9999. 983 9999. 945 0.0108
50000 50000. 251 50000. 313 50000. 286 0.0101
100000 100000. 738 100000. 849 100000. 795 0.0115
500000 500004. 648 500004. 752 500004. 699 0.0186
1000000 1000009.460  1000009. 651 1000009.568  0.0326
5000000 5000048.933  5000050.497  5000049.857  0.4593
10000000  10000089.505  10000093.360  10000091.887  1.0201
50000000  50000463.252  50000473.985  50000468.787  3.0858

100000000  100001092.523 100001113.058 100001102.581 5. 6352
200000000 200001933.748 200001981.238 200001967.471 9.3516
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Fig. 6 Curve fitting of measurement error within range
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