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A step-by-step geometric correction and error analysis of swing-
swept array thermal infrared aerial image

LISai'*?, HU Yong"*, GONG Cai-Lan'?, SONG Wen-Tao'*’
(1. Shanghai Institute of Technical Physics, Chinese Academy of Sciences, Shanghai 200083, China;
2. CAS Key Laboratory of Infrared System Detection and Imaging Technology, Shanghai Institute of Technical
Physics, Shanghai 200083, China;
3. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Aiming at the problem of no control point geometric correction for plane array swabbing da-
ta, a step by step geometric correction method for plane array swabbing thermal infrared image based
on POS data is proposed. The main steps include image correction using the visual vector method, pro-
jection to Gaussian auxiliary plane for splicing and virtual control points are extracted. The second geo-
metric precision correction of the global image is carried out by using the least square method to realize
the geometric correction of the thermal infrared image in the research area. The validity of the pro-
posed algorithm is verified by obtaining experimental images, the relative error of the distance between
two points in the plane is 0. 81%, then the relative error of the azimuth angle of two points in the plane
is 0. 72%, which is significantly improved in comparison with the direct application of POS correction
error. The method can be applied to the geometric correction of flight images without ground control
points in other plane array swallows.
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Fig. 1 Schematic diagram of the optical structure system
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Fig. 2 UAV bi-directional whiskbroom scanning system
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Table 2 POS simulation experimental data
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Fig. 4 Positioning simulation results of six angles
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Table 3 Comparison of errors of six swing sweeps
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Fig. 5 Simulation results of positioning error from 0 to 90 de-
grees (a) latitude orientation error, (b) longitude orientation er-

ror
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Fig. 6 Visual vector rigorous image correction model
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Fig. 7 No control point geometric correction process
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Table 4 positioning error results of swing scan images
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Fig. 9 Diagram of positioning error results
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Fig. 10  Geometric correction results of visual vector method
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(a) the result of the study area after Mosaic, (b) correction re-
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