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An Uneven Illumination Correction Method Based on Variational Retinex for Remote
Sensing lmage
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1. State Key Laboratory of Information Engineeringin Surveying, Mappingand Remote Sensing, Wuhan University, Wuhan 430079,
China; 2. School of Resources and Environmental Science, Wuhan University, Vuhan 430079, China

Abstract: A new uneven illumination correction method for optical remote sensing image is presented. The method
is ba sed on the Retinex theory and the variational function is used to estimate the uneven illumina tion distribution in
the imaging instant. Retinex theory addresses the problem of separating the illumination from the reflectance in a
given image, which in general is an ilF posed problem. The color sensation for any area in an image does not
depend on illumination but on reflectance which should be retained. In the variational Retinex framework, the
projected normal steepest descent optimization method is applied to solve the function and the multt resolution
numerical solution is introduced to improve the algorithm efficiency. The proposed algorithm was tested on a
synthetic ima ge and two realaerial images. Experimental results validated that the proposed algorithm outperforms
the traditional methodsin terms of the calculation efficiency, the qua ntitative measurements and visual evaluation.
Key words : variational Retinex; uneven illumination; remote sensing ime ge
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Fig.2 Results of the single band analog image

a B a VFR) , Mask
; (2) ; ; , ;
B , , 2 ,

a= 0. 00001, B= 0. 1 Retinex s
Mask Retinex 2(b) s
, 2(c)~ (h) ; (o)~ (e RGB ,

M ask 3555 &5 3 s

; ()~ (h) Mask
2(n=12) 3(n= 3) ( mult- , , Retinex

resolution variational framework retinex, MR-

(a) B RIETN (b) Mask85 (¢) MR-VFR(#=3)

3
Fig. 3 Results of the multt bands analog image

, MSE=E((1-1)°) (5)

1. (mean square error, MSE), MSE ,

© 1994-2011 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



6 , Retinex 589
2. ( peak signal to noise ratio, 4. (color distance, D),
PSNR), , , RGB ,
2
PSNR= 10log (]%4%5]5) (6) ;
De= E[(fr=1r)*+ (fo— Ic)*+ (Ts—1s)°] (7)
3. (running time, RT), 1
1
Tab. 1 Quantitative evaluation of the results
MR VFR MR-V FR
Mask35 Mask 55 Mask85 Mask105 VFR
(n=2) (n=3)
Red MSE 41.993 2.767 25.290 25. 506 19.783 20. 739 20.202
¢ PSNR 31. 899 33.542 34.101 34. 064 35.168 34.963 35.077
RT/s 1. 062 2.484 6. 000 9.016 1. 640 0. 625 0. 281
D. 174.974 121. 997 102. 775 100. 483 94. 2% 88.443 80.921
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Fig. 4 Results of aerial image by different methods
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Fig.5 Comparison of magnifying parts of the results
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Tab. 2 Running time of dif ferent methods
Mask35 M ask55 Mask85 Maskl115 VFR MR-VFR(n= 2) MR VFR(n= 3)
/s 39. 687 103. 200 300. 008 442.953 214. 672 69.516 22.406
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(b) Mask 85
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Fig.6 Result of the aerial image in Wuhan
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Fig.7 Magnifying parts of the result
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