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Combined nonuniformity correction algorithm of infrared focal

plane arrays based on substrate temperature
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Abstract: The advantages and disadvantages in nonuniformity correction (NUC) algorithms based on
calibration and scene of infrared focal plane arrays(IRFPA) were analysed separately. The combined NUC
algorithm was presented. The thermal imaging system extracted the gain and offset factor from the
FLASH which storged beforehand according to the substrate temperature of the IRFPA at the moment of
power on. These factor was adopted to remove the nonuniformity of the detector simply. Based on the
analysis of the characteristic of residual noise after initial correction, the P-M filter was used to replace
the linear spatial average filter in the Neural Network nonuniformity correction algorithm (NN -NUC),
which could preserve the image edge. Experimental results show that the proposed algorithm can
accelerate the rate of convergence, reduces the correction error largely, and avoids the image degradation
caused by the response drift of IRFPA.
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Tab.1 Gain and offset correction parameters , 20C, 2000
in different temperature range , 10,200 .2 000 ,
Pixel coordinates 2 s s
Temperature/ C Gain and offset Gain and offset s
correction parameters correction pararneters
of pixel(80,60) of pixel (50,50) ’ ’
[-20,-10] 1.0176,-38.6432  1.0221,42.6333 ’ ’
o
-10,0 1.0184,-47.7755 1.024 8,56.548 1
(=10.01 (TP=NUC),
[0,10] 1.0216,-68.8529  1.0475,-125.500 1 ,
[10,20] 1.0163,-21.5578 1.023 8,84.384 2 s 2(d)~(f) , ,TP-
[20,30] 1.0184,-43.6144  1.0218,105.5790 NUC ’
[30,40] 1.0203,-65.4442  1.0232,88.621 6 ’ ’ :
’
[40,50] 1.0223,-77.3218 1.0310,76.322 1
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Fig.4 Pixel nonuniformity of images
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Fig.3 Outdoor images after different corrected algorithm 3
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