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Fig. 8 Comparison of dehazing results
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Fig.9 Dehaze effect comparison
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Fig. 10  Dehaze effect comparison
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Table 2 Image metrics comparison for RICE Datasets
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Table 3 Image metrics comparison for Inria Aerial Image Dataset
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Table 4 Average of 100 remote sensing image

dehazing metrics

Jii: Hibit PSNR/dB SSIM
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Table 5 Comparison of the running time of each algorithm
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Remote sensing image dehazing algorithm based on adaptive SLIC

YU Hang,LI Chenyang, LIU Zhiheng,ZHOU Suiping, GUO Yuru
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Abstract: Objective Remote sensing images have degraded clarity because of haze, which makes remote sensing image target detection,

feature segmentation, and remote sensing image information interpretation difficult. Remote sensing image defogging based on deep

learning is time consuming because of the large number of model parameters and the dependence on the amount of remote sensing image
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data. Remote sensing image dehazing based on image enhancement does not fully consider the degradation mechanism of remote sensing
images in hazy conditions, and as a result, remote sensing images cannot be used for different scenes and easily lose their image information,
leading to image distortion. Remote sensing image dehazing based on physical models requires manual parameter setting during transmittance
refinement. At the same time, because the contrast of remote sensing images is not completely enhanced, the overall color of dehazed images
is dark, and fog remains in local areas.Method In this study, a remote sensing image dehazing method based on image enhancement and
physical modeling is proposed to solve the abovementioned problems and improve the quality of remote sensing image dehazing. An
adaptive Simple Linear Iterative Clustering (SLIC)-based remote sensing image dehazing algorithm is proposed. First, for the problem of
local area highlighting in hazy remote sensing images and the atmospheric intensity value calculation bias problem, an improved Retinex
algorithm is used to contrast-enhance the input remote sensing images. The objective is to preserve image details, reduce artifacts, extend the
dynamic range of image contrast, and accurately estimate the atmospheric intensity value of remote sensing images. Second, an adaptive
SLIC algorithm is proposed to solve the difficulty of setting the number of superpixels and performing superpixel segmentation on the input
remote sensing image to avoid the influence of the local contrast intensity region on the fixed window and obtain an accurate transmittance
estimation. Last, a haze-free remote sensing image is recovered based on the dark channel a priori principle and atmospheric scattering
model. The proposed method can achieve adaptive dehazing of remote sensing images without manual parameter setting. Results The
proposed algorithm is compared with the four algorithms of He et al., Zhu et al., Han et al., and Nie et al., and the dehazing effects are
compared using the publicly available datasets Inria Aerial Image Dataset and RICE Image Dataset. Subjectively, the remote sensing images
processed by the proposed algorithm have a more realistic color, more complete dehazing, clearer features, and better retention of image
detail information compared with the images processed by the other algorithms. Objectively, the mean value of image information entropy,
the peak signal-to-noise ratio, and the structural similarity of the proposed algorithm are 7.56, 22.05, and 0.87, respectively, which are higher
than the values for the four other algorithms. Conclusion The proposed dehazing algorithm model integrates the advantages of image
enhancement and recovery, thus making the dehazed remote sensing images natural and realistic. It also effectively recovers remote sensing
image detail information.

Key words: remote sensing image dehazing, adaptive SLIC, dark channel a priori, Retinex, superpixel segmentation
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