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Research on Nonuniformity Correction Algorithm of IRFPA Based on
Adjusting Integral Time

CHEN Shi-wei, YANG Xiao-gang, ZHANG Sheng-xiu, WANG Yi
(303 Section, The Second Artillery Engineering University, Xi'an 710025, China)

Abstract: According to the problems of two temperature points correction algorithm in
application, a nonuniformity correction algorithm witch based on adjusting integral time is
presented. In this algorithm,the nonlinear image data is translated into the linearized one firstly,
then by using the relationship of IRFPA between response characteristic and integral time, the
response curve of IRFPA is fitted by adjusting the integral time. And two point calibration
correction is used. Finally the exponent of the corrected linearized image data is calculated and the
uniformity image of the original one is achieved. The effect of correction aerial infrared image is
verified by two temperature points correction algorithm and adjusting the integral time method,
and this assessment method for the adaptability of nonuniformity is used in different
nonuniformity correction methods. Experimental results indicate that the new algorithm has
better engineering practice significance because of its characteristics of small calculating amount
and fast speed, and high precision. The algorithm of the nonlinear response model of IRFPA
reduces the influence of the detector nonlinear response to the nonuniformity correction
performance in large dynamic range in some degree.
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Fig.1 Two calibration method error schematic diagram
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(a) Correction before

(b) Two temperature calibration algorithm

(c) The new algorithm
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Fig. 2 Different before and after correction algorithm of the image
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Table 1 Correction algorithm is the adaptability of
the experimental results

Correction Two temperature The new

before calibration algorithm algorithm

1 9.095 0.496 5 0.436 9
2 9.105 0.495 5 0.493 5
3 8.953 0.577 5 0.501 3
4 9. 086 0.606 5 0.502 2
5 10. 005 0.625 3 0.557 8
6 9.195 0.653 6 0.598 6
7 9. 085 0.789 6 0.561 2
8 9.195 0.768 9 0.553 1
9 8.995 0.965 3 0.542 8
10 8.905 1.186 7 0.576 9
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