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Image Registration and Superposition for Improving Ranging Accuracy

of Imaging Laser Radar
Yao Jinliang Yan Huimin Zhang Xiuda Jiang Yanbing
< State Key Laboratory of Modern Optical Instrument, National Engineering and Technology Research Cerz,ter)
for Optical Instrumental , Zhejiang University , Hangzhow , Zhejiang 310027, China

Abstract A laser radar based on ranging principle of gain modulation is introduced, and its distance measurement
accuracy under shot noise limited circumstances is analyzed. According to the accuracy model, a method which uses
techniques of image registration and superposition is presented to improve ranging accuracy in airborne applications.
For differences of distance accuracy among range image sequences, a weighted processing before registration is used
for the purpose of assigning high weights to pixels with high accuracy. and a registration method called up-sampled
phase correlation is used to locate image sequences accurately. The range images after registration are weighted
superposed to minimize range error. Theoretical analysis shows that this method can effectively integrate detected

signals among different frames. If n frames range images are superposed. the range error will be 1/v/n of one

frame. Simulation and experimental results are demonstrated to verify the effectiveness of this method.
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Fig. 1 Block diagram of two channel gain modulation
imaging laser radar
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Fig. 3 Simulation image of airborne laser radar. (a) multi-frame superposition; (b) range image profile
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Fig. 4 Raw laser radar range image. (a) one frame; (b) multi-frame superposition
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