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Laser Ranging by Simultaneous Switching of Transmitting
and Receiving Beams

ZHAO Dong, LIU Li-ren, WANG Ji-ming, PAN Wei-qing, LANG Hai-tao
(Shanghai Institute of Optics and Fine Mechanics, The Chinese Academy of Sciences, Shanghai 201800, China)

Abstract By simultaneous switching of transmitting and receiving beams in an electro-optical device, a novel laser
ranging method is proposed. Continuous wave (CW) laser emitted by laser transmitter goes forward to the measured
object, being reflected by the object, then goes back to the transmitter. Close to the transmitter, an electro-optical
crystal is added into the round-trip light rays. High voltage curve with the steep enough edges is added on the
crystal. Because of the high speed switch effect, the crystal operates on the transmitting and receiving beams at the
same time. So light pulses, whose width T contains the required range information, are cut off and detected. In
experiments the changing time of high voltage is about several nanoseconds realized by avalanche triode circuit. And
based on double refraction and total internal double reflection effect in crystal, a single block LiNbO; crystal with
special shape is designed as the main device of this method. The feasibility of the new idea is proved by the results
from oscillograph. So a brand-new way for the laser ranging is provided.
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Fig. 2 Laser ranging using a 45° cut rectangular

parallelepiped LiNbO; crystal
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Fig. 3 Theory analysis on light intensity curve detected
in different conditions
(a) waveform of loaded voltage; (b) detected ideal waveform of
light pulse; (c¢) curve of light intensity versus phase difference;
(d) influence on inflection points from nonlinearity; (e) light
pulse after adding a phase difference n/2; (f) imperfect pulse
waveform at other peak voltages; (g) influence on inflection

points from transit-time
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