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Improved multi-scale Retinex infrared image enhancement
WEI Ran-ran, ZHAN Wei-da” , ZHU De-peng, TIAN Yong

(Department of Electronic Information Engineering ,

Changchun University of Science and Technology, Changchun 130022, China)

Abstract; In order to solve the problems of halo phenomenon and image noise enhancement when the
traditional multi-scale Retinex algorithm enhances the details of infrared images, an infrared image de-
tail enhancement algorithm based on improved mult-iscale Retinex is proposed. Firstly, an improved
guided filter is used instead of the Gaussian filter to accurately estimate the incident component of the
infrared image and calculate its reflection component to reduce the noise in the image and improve the
halo phenomenon. Secondly, an adaptive grayscale stretching process is performed on the incident
component, and a smoother non-linear curve is used to correct the reflected component, so as to
achieve the purpose of better enhancing the overall brightness and contrast of the infrared image. The
experimental results show that compared with other corresponding algorithms, the information entro-
py» peak signal-to-noise ratio, average gradient, and standard deviation have been improved. At the
same time, the infrared enhanced image obtained by this algorithm has higher contrast and clearer de-
tails. The human eyes have better visual effects.

Key words: infrared image enhancement; multi-scale Retinex; guided filtering; reflection component
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Tab.1  Objective evaluation indicators of infrared enhanced images obtained by different algorithms in scene 1

ik SD AVG PSNR IE

HE 74.798 0 0.051 0 11.007 8 5.899 3

SSR 43.633 6 0.037 8 6.846 5 5.944 9

MSR 43.612 6 0.037 8 6.844 9 5.945 7

AR5 I8 B+ MSR 20.463 6 0.021 3 15.560 4 6.187 4

SCHk[10] 70.291 8 0.078 1 29.192 8 6.982 3

ARIH 80.723 9 0.093 7 38.327 9 7.177 1

x2 BHER2AREEFFLIMEEEGHNEWITNIER

Tab.2 Objective evaluation indicators of infrared enhanced images obtained by different algorithms in scene 2

Bk SD AVG PSNR IE

HE 74.779 6 0.024 5 11.491 8 5.821 2

SSR 17.642 2 0.006 8 6.560 7 5.941 9

MSR 17.631 6 0.006 8 6.560 0 5.940 7

R PG F I8+ MSR 27.444 8 0.010 5 19.722 2 6.603 9

Hk10] 56.328 2 0.057 8 37.283 0 7.028 3

AR SCER 60.263 7 0.086 8 43.237 4 7.254 6

®3 BHRIFAEEFBLIMEREKHEWITN ISR

Tab.3 Objective evaluation indicators of infrared enhanced images obtained by different algorithms in scene 3

ER7S SD AVG PSNR IE

HE 75.047 5 0.021 7 12.562 7 5.693 3

SSR 26.835 6 0.007 0 10.259 0 6.352 4

MSR 26.783 6 0.007 1 10.257 4 6.329 5

Rkt 515 38+ MSR 18.573 0 0.012 2 18.720 9 6.603 9

SCHk[10] 56.289 3 0.046 7 30.283 1 6.787 8

ARICH 69.134 7 0.077 8 37.382 9 7.011 9
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