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Study on Self-Triggering Pulsed Time-of-Flight Laser Rangefinding

CHEN Qian-song', ZHAO Da-long', YANG Chen-wei', PAN Zhi-wen?, HUO Yu-jing'
( ! Department of Electronic Engineering , Tsinghua University, Beijing 100084, China )

?Department of Physics Education, Teachers College , Shenzhen University, Shenzhen, Guangdong 518060, China

Abstract Based on the self-triggering pulsed technique, a novel pulsed time-of-flight laser rangefinding method is

proposed to improve the accuracy and measuring speed of laser distance measurement. The theoretical analysis is

carried out, and three basic equations are presented to describe the methods. Furthermore, a measurement device is

described and experimental evidence is presented to show the feasibility of measuring distance with 0.5 mm

resolution over 20 m ranges.
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Fig. 1 Experimental setup for self-triggering pulsed TOF laser rangefinder
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Fig. 2 Representation of the optic-electronic signals

in the setup
(a) the laser pulse signal output from the transmitter; (b) the
laser pulse signal projected on the receiver; (c) the electronic

pulse signal output of the receiver and input to the transmitter
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Fig. 3 Experimental data

(a) measurement at 4 m distance; (b) measurement at 10 m distance; (c¢) measurement at 20 m distance

) [Tek TDS210] 5V 100ns, measurement waveform at 4m distance _:
2) {Tek TDS210] 5V 100ns, measurement waveform at 10m distance
) [Tek TDS210] 5V 100ns, measurement waveform at 20m distance |
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Fig. 4 Electronic signal waveform output of the receiver
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