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Halo-free and Detail Enhancement Based on
Multi-scale Retinex for Infrared Image

WEN Haibin, Bl Duyan, MA Shiping, HE Linyuan
(Institute of Aeronautics and Astronautics, Air Force Engineering University, Xi'an 710038, China)

Abstract: Aiming at the drawbacks of traditional Retinex for infrared image which suffer from the halo
artifacts and the insufficient in detail enhancement, in this article, a multi-scale Retinex algorithm for
infrared image which could remove halo and enhance details was proposed. Firstly, an adaptive smoothing
gain was constructed by the local variance and the local complexity. Then the kernel function of improved
guided filter was used to estimate the illumination component, the multi-scale Retinex mathematical model
was solved in logarithmic domain, the multi-scale reflection components with Halo-free and detail-
preserving properties were obtained. Finally, in order to enhance the detail and boost the brightness,
reflection component was adaptively enhanced based on gray level, meanwhile, image brightness was
improved via offset adjustment and Gamma correction, the final enhanced image was gained. The
experimental results demonstrate that, compared with other Retinex enhancement algorithms, our method
can efficiently reduce halo artifacts, highlight the detail, achieve a “visually pleasing’ enhancement result.
Key words: infrared image, Halo-free, detail enhancement, multi-scale Retinex, local information,
guide filter
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Fig.4 The enhancement results comparison of an outdoor distant scene
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Fig.5 The enhancement results comparison of an indoor scene
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Fig.6 The enhancement results comparison of an outdoor close scene
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