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Algorithm of sub-pixel thermal imaging for nonuniform
micro-scanning in scanning IRFPA without boundary
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(Key Laboratory of Photoelectronic Imaging Technology and System, Ministry of Education of China,
School of Optoelectronics, Beijing Institute of Technology, Beijing 100081 ,China)

Abstract; For the thermal images obtained with scan, it happens frequently that the interframe micro-displacement in verti-
cal direction is no longer equivalent to accurate half-pixel. An approximating recursive technique, dealing with the disloca-
tion at different direction, is introduced to reconstruct the image with high resolution. By analyzing the error distribution
caused by the approximating recursion, a sub-pixel processing algorithm to reduce the error is proposed. The algorithm uses
neighboring pixel to approximate the boundary, and the statistical principle is used to minimize the error introduced by the
approximation. The obtained sub-pixel image is highly similar to the original image. All the simulation results and experi-
ment data show that the performance of the algorithm proposed in this paper is obviously better than that of over-sampling
and approximating recursive reconstruction. The algorithm is simple and effective. A real time processing is easily
achieved. The realization of the algorithm has great significance in improving the technological performance of scanning
thermal imaging system.
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Fig.1 Influence of dislocation rate on the MTF under nonuni-
form micro-scanning
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Fig.2 Dislocation situations of nonuniform micro-scanning
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Table 1 Evaluating parameters of the reconstructed images under above-dislocation and below-dislocation situations
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Fig.4 Results of dislocation rate a =0.4 ( a) original image
0, (b) over-sampling image P, ( c) approximating recursive im-
age 0, , (d) sub-pixel image O,
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