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Surrounding temperature compensation for infrared focal
plane arrays non-uniformity correction
Qu Huiming, Chen Qian
(School of Electronic Engineering and Optoelectronics Technology, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: Due to the non-uniformity of uncooled infrared focal plane arrays (IRFPA) shifting along with
the variation of the application surrounding temperature, correction parameter must be updated frequently
otherwise the correction quality would be degraded. Based on binary nonlinear non-uniformity theory
model, a novel non-uniformity correction method considering surrounding temperature compensation was
proposed. The implement procedure was described in detail. This approach takes into account both the
responsive nonlinearity under the large dynamic range and the influence of surrounding temperature
changes for non-uniformity. Quantitative test and comparison were performed among several correction
technologies. Experimental test results show that the remainder non-uniformity corrected by proposal
algorithm is less than 0.017% . This technique reduces the correction error largely. Real-time imaging
indicates this method improve the image quality clearly. Furthermore, extends the application range of
non-uniformity correction technology.
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1
o 2 , Tab.1 Remainder non-uniformity test results of
) » several NUC technology
| - T NDof R0 ST RND ser RN ae
) 5 3 ’ C IRFPA
10 4.740% 0.251% 0.048% 0.022%
20 4.680% 0.146% 0.037% 0.023%
' 30 4.620% 0.068% 0.047% 0.023%
’ 40 4.590% 0.237% 0.046% 0.024.%
50 4.500% 0.430% 0.036% 0.022%
60 4.440% 0.626% 0.046% 0.021%
70 4.410% 0.839% 0.048% 0.021%
80 4.370% 1.060% 0.037% 0.021%
90 4.330% 1.270% 0.044% 0.017%
100 4.240% 1.480% 0.046% 0.019%
Average 4.492% 0.641% 0.043% 0.021%
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Fig.2 Outdoor two-point correction image
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