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Abstract Long wave infrared detectors are often employed in airborne infrared early warning systems, which are
often contaminated the with heavy nonuniformity noises. To correct the nonuniformity and compensate the
nonlinearity of detectors. a nonuniformity correction method is proposed. The observation model of radiance
nonuniformity is introduced. The correction coefficients are deduced in theory with the reference of a blackbody and
a gradient scene. And, an outfield experiment with a proof-of-concept camera is performed to detect the airliners.
Experimental results show that the peak value of local standard deviation of the corrected image decreases from 8.57
to 2.39. compared with the two-point correction method based on a blackbody. For the target of Airbus A319 from
50.64 km away, the signal-to-clutter ratio rises from 4.87 to 11.22. The proposed method can decrease the local
standard deviation effectively, which has a significant contribution to airborne infrared early warning systems.

Key words remote sensing; nonuniformity correction ; gradient scene; two-point method; calibration; early
warning
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Fig. 1 Diagram of the NUC method based on gradient scenes
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Table 1 Parameters of the optical system
Parameter Value
Spectral band 7.7-11.3 pm
Resolution 320 pixel X 256 pixel
NETD 19 mK
Bit depth 14 bit
Focal length 38 mm
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Fig. 2 Calibration platform with a low-temperature blackbody
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Fig. 3 Mean gray value of the image as a function of the temperature of the blackbody
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Fig. 4 Global standard deviation curves of image J5. (a) Scenario 1 ; (b) scenario 2
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Fig. 5 Outfield experiment with a principle prototype
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Fig. 7 Comparison of the correction coefficient curves when j=200. (a) Coefficient £; (b) coefficient b
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Fig. 9 (a)Raw image ; (b) image corrected by BBNUC method ; (c¢) image corrected by proposed method
100
(@) ‘““.“..ml..m“ (ba) BBNUC
80 1_._““'“ 15+ & \usmmmsan proposed
e AN H
g 60 10} £k
S o -
g 3
£ 40 = =
@ & £
s bri %
20 BBNUC %
inmmmnnnn proposed ,,‘.,
L™
0 I I 0 L
20 30 40 0 10 20 30 40
op /DN

oy /DN

10 . (a) 5 (b)

Fig. 10 Comparison of local standard deviation. (a ) Curves of probability distribution ;

(b) curves of probability of density

16
&,
14 + ~.é,ll|lllu‘.- :"‘ .5""‘“‘0“.
§ LY
" & <
2., 5 &
0;5 10 et
BBNUC

8 mnnmnnen proposed

6 -

) W

50 60 70 80

Frame index
11 Scr
Fig. 11 Scg as a function of frame index
2
Table 2 Peak value of g3 in different seasons
Date BBNUC Proposed

2016-01-06 4,54 2.35
2016-03-03 6.47 2.52
2016-06-06 9.02 2.47
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Table 3 Value of o when F(x )=50% in different seasons
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