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Experimental Research on a Scannerless 3D Imaging Laser Radar

Jin Chenfei Zhao Yuan Zhang Yong He Jiang Sun Xiudong
(Department of Physics . Harbin Institute of Technology, Harbin ., Heilongjiang 150001, China)

Abstract A scannerless 3D imaging laser radar is developed. A pulsed solid state laser is used as source with image
intensified CCD (ICCD) as imaging detector. When the laser source transmits light pulse to a target scene, the image
intensifier of ICCD is modulated with the monotone time-variant high voltage. High voltage signal controls the image
intensifier to produce the monotone time-variant gain modulation, which leads to different amplification factor on
return light reflected from different range. By analyzing and comparing the energy of amplified signals, we can
calculate the flight time of every return light and then get the range of the corresponding target. Results demonstrate
that the system can effectively eliminate the effect of non-uniform of the return light intensity. An indoor imaging
experiment is performed for demonstrating the feasibility of system, and range image of targets from 35 to 41 meters
distance is successfully acquired and the range accuracy can be less than 1 meter.
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Fig. 1 Time sequence for gain-modulated imaging method
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Fig. 2 Schematic diagram of the system
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Fig. 5 Images of lambertian reflector with different gain

515/114 242/114

317/114

408 /114

Pl 6 A [l 39 255 5 JEE A 1 o 494 45 0% 50O BR V5
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Fig. 9 Results of indoor experiments. (a) Image with modulated

gain; (b) Image with constant gain; (¢) Range image
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Table 1 Range accuracy of the imaging system

Target Min or/m Mean or/m Max or/m
1 0.21 0. 39 0.63
I 0.47 0.75 1.01
I 0.81 1.04 1. 37
v 0. 64 0. 85 1. 33
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