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Design and Realization of Electronic Tracking Devices of
Heterodyne Imaging Ladar System

Wang Qi Li Lianjiang Lu Wei
(National Key Laboratory of Tunable Laser Technology . Institute of Opto-Electronic, Harbin Institute of Technology ,
Harbin , Heilongjiang 150001, China)

Abstract In order to test and evaluate the performance of the composition of laser radar systems, modules and
components, and the co-working efficiency of modules and components, a heterodyne laser radar imaging of
electronic tracking devices loop simulation platform is established. The electronic tracking device is composed of
simulative target scene library module, signal simulator module, intermediate frequency amplifier, data acquisition
logistic control module, imaging and data analyze module. The main features of electronic tracking devices of
heterodyne imaging ladar system include: testing the various components of the laser radar system performance
indices; efficiency analysis of heterodyne laser radar systems, and providing advices to improve the efficiency of
proposed system. The results show that electronic tracking device loop simulation platform can reproduce the working
process of imaging laser radar, analyze the co-working efficiency of the various modules; assess the performance of
laser radar devices, and provide practical analysis results based on specific application requirements which provides a
reliable analytical tods to eveluate the performance of the modules and device of laser radar system.
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Fig. 1 Structure diagram of imaging laser radar system
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Fig. 2 Three-dimensional simulation of the target (a), intensity images (b) and range images (c)
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Fig. 3 Noise intensity image(a)and noise range image(b)at 20 dB
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Fig. 6 Plan model (a), plan range image without noise and (b) plan range image with noise (c)
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Fig. 7 Simulator and front-end laser radar docking experimental diagram
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Fig. 8 Experimental results of imaging of simulator and front-end laser radar docking
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Fig. 9 Block diagram of semi-physical simulation platform
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