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Infrared Ultra-wide Angle Image Distortion Centre Calibration Method
Based on High Odd-order Polynomial Model

LIU Bing-qi.CHEN Yi-chao. HUANG Fu-yu
(The Army Engineering University of PLA Shijiazhuang Cam pus, Ordnance Engineering College ,
Shijiazhuang 050003, China)

Abstract: Due to the image distortion of the infrared ultra-wide angle system is large, the diffraction is
obvious and the precision of traditional calibration method is not high, this article puts forward a kind of
infrared ultra-wide angle image distortion centre calibration method based on the high odd-order
polynomial model. The calibration method is designed by analyzing the radial and the tangential
magnification of the small circular target. The ellipse equation is used to fit the target image, then two
dimensional Gauss surface fitting is based on the ratio of the elliptical long and short axis as the objective
function. Finally, the center of Gauss surface is regarded as the centre of distortion. The experimental
results show that the calibration accuracy of the proposed method are 0.77 pixels and 1.02 pixels
respectively. The distorted image is corrected by this calibration result. In the corrected image, the
maximum root-mean-square-error of the line is 1.56 pixels. The experiment verifies the accuracy of the
proposed infrared ultra-wide angle image center calibration method, which meets the requirements of the
infrared ultra-wide angle image distortion center calibration.
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Fig.1 Correspondence between spherical object and plane image
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Fig.3 Infrared ultra-wide angle image system

(a) Incident angle 1 (b) Incident angle 2 (c) Incident angle 3 (d) Incident angle 4
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Fig.4 Ultra-wide angle infrared aim images with different incident angle
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