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Multiscale Retinex Infrared Image Enhancement Based on the Fusion of Guided

Filtering and Logarithmic Transformation Algorithm
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Abstract: Problems such as blurred edges and poor contrast in infrared images acquired by an infrared imager
lead to poor visual effects and low image quality. Based on the multi-scale Retinex (MSR) algorithm, a MSR
infrared image enhancement method based using guided filter edge preserving and gradient preserving is
proposed. Firstly, a guided filter is used in place of the Gaussian filter in the MSR algorithm to estimate the
illuminance component. Secondly, the illumination component is processed via logarithmic transformation,
expanding the low end of the gray scale and compressing the high end. Finally, the detail layer image obtained
using guided filtering is linearly amplified and superimposed with the MSR processed image to obtain an
enhanced infrared image. Experimental results demonstrate that the proposed algorithm can effectively

improve the quality of infrared image compared with the conventional MSR algorithm and guided filter.
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Fig.2 Comparison between Gaussian filtering and guided filtering
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Fig.3 Infrared image used in experimental simulation
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(a) Original photo

(b) Guided filtering

(¢) Logarithmic transformation

(d) Improved MSR algorithm
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Table 1 Scenario 1 objective evaluation results

(e) Image detail layer

(f) Stacking results
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Fig.7 Processing results of each step
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Table 2 Scenario 2 objective evaluation results

Evaluation parameters

Evaluation parameters

Algorithm Information Mean Peak signal-to- Algorithm Information Mean Peak signal-to-
entropy gradient noise ratio entropy gradient noise ratio
Original photo 7.2768 18.1815 - Original photo 6.4174 5.6610 -
MSR algorithm 7.4062 15.2745 34.0826 MSR algorithm  6.0917 3.2130 10.0513
Guided filter 7.3250 11.8575 82.5478 Guided filter 6.5708 2.8815 86.6363
Ours 7.5202 249135 71.7486 Ours 6.6079 9.0015 66.9985
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Table 3 Scenario 3 objective evaluation results

Evaluation parameters
Algorithm Information Mean Peak signal-to-
entropy gradient noise ratio

Original photo 6.7321 11.7166 -

MSR algorithm  6.8226 10.0725 14.1633
Guided filter 6.4210 6.7830 82.9106
Ours 7.2111 17.9520 68.1152
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