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Abstract This study investigates the role of shaping circuits in lidar systems. Two types of pulse-shaping circuits
based on the constant-ratio timing and pulse peak detection methods are designed. Performance experiments on the
above mentioned pulse-shaping circuits are carried out in a laboratory and under external conditions to investigate the
performance of different pulse-shaping circuits in lidar systems. The circuits based on the constant-ratio timing and
pulse peak detection methods show sub-ns time discrimination capabilities. The time discrimination capability of the
constant-ratio timing circuit is slightly affected by distance and echo pulse; therefore, the detection accuracy needs
to be optimized. This study provides a reference for the optimization of the ranging accuracy of lidar systems.
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Fig. 1 Relationship between detection distance and received power of detector
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Fig. 3 Schematic of laser ranging system. (a) Overall block diagram of laser ranging system;

(b) picture of laser ranging system
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Fig. 4 Differential circuit used in peak detection. (a) Schematic of differential circuit;

(b) output waveform of differential circuit
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(a) Unsaturated input signal; (b) saturated input signal
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(b) signal after differential circuit
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Fig. 10 Output signal of peak detection circuit. (a) PECL signal output by the comparator in the peak detection circuit;

(b) TTL signal output by the shaping module in the peak detection circuit
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Table 1 Test data of laser ranging system using peak detection circuit

Test distance /m Test result /m

Range error /mm Timing error /ps

10 9.996 4 12
15 15.038 38 127
20 20. 044 44 147
25 25.015 15 50
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Fig. 11 Test results of constant-ratio timing circuit. (a) PECL signal output by the comparator in the constant-ratio

timing circuit; (b) TTL signal output by the shaping module in the constant-ratio timing circuit
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Table 2 Test data of laser ranging system using a constant-ratio timing circuit

Test distance /m Test result /m

Range error /mm Timing error /ps

10 10. 037
15 15.017
20 19.913
25 24.901
30 29.912
35 34.939
40 39.951
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87 290
99 330
88 293
61 203
49 163
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