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A Real Time Digital Distortion Correction Method of Wide-Angle Imaging System

DENG Lei, GONG Hui-xing
(Shanghai Institute of Technical Physics, Chinese Academy of Sciences, Shanghai 200083, China)

Abstract: Geometry distortion occurred widely in wide-angle optical imaging system. It is especial
disadvantageous to the quantitative analysis based on image analysis technique. In this paper, a real time
digital distortion correction method of wide-angle imaging system is presented, and the methods of distortion
parameter scale, the spatial transform of image and gray scale value are clarified. In order to meet the real
time performance, algorithmic steps are detailed. The results show that the real time digital distortion
correction method of wide-angle imaging system has improved the measurement precision of angular
position measurement system, and its run time in a DSP compute platform meet the requirements of general
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real time system.
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Fig.] Wide-angle refractive optical system imaging principle
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Fig.2 Optical distortion calibration system
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Fig.3 Bilinear interpolation principle
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Fig.4 Look Up Table for distortion correction
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Fig.5 Field angle vs. image height curve (distorted, corrected, and ideal)
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Fig.6 Distortion correction of a real wide angle infrared optical system (distorted picture on left, corrected picture on right)
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Table I Angle measure precision in different range of field angle

WIHEHE 0 1/4 2/4 3/4 1
FMENREREE OREM P 0.0072 0.0391 0.1063 0.1266 0.3026
AN BEMERE (RER) P 0.0030 0.0039 0.0057 0.0103 0.0120
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