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Defogging Effect Evaluation of Remote Sensing Image

Based on Improved Dark Channel
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Abstract: Remote sensing image preprocessing is the foundation of remote sensing data application. Removing
the influence of cloud and fog on image data is an important part of image preprocessing. In this paper, an improved
dark channel fog removal method is proposed based on the GF-1 satellite, in view of the uneven distribution of haze
concentration in remote sensing images. Firstly. the image haze concentration region is divided according to the gray
value of image, and the acquisition mode of dark original color in each region is improved. Then, the atmosphere
transmission rate is optimized by guided filtering. Finally, based on the NDVI (normalized difference vegetation
index), a set of image defogging quality evaluation indicators is designed and compared with the fog-free image data.
The quantitative analysis on the results of fog removal is carried out. The results show that the method can
obviously remove the fog interference, effectively improve the visual effect of the satellite image data and enhance
image details, and the remote sensing data after processed by the improved dark channel fog removal algorithm can
be applied to the quantitative remote sensing, improving the availability and effectiveness of the remote sensing data.

Keywords : remote sensing image with fog; dark channel; normalized difference vegetation index(NDVD) ; guided

filter; GF-1 satellite
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Fig. 1 Process of fog removal for remote sensing image
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Fig. 2 Comparison of dark original color statistic distribution
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Fig.3 Image date of experiment
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Tab.1 Comparison of image indexes before and after defogging
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Fig. 4 Comparison of experimental results
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Fig. 5 Comparison of partial enlarged details of

fog removal image
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Fig. 6 False color composite images used to calculate NDVI index
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Tab.2 NDVI difference before and after defogging
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Tab.3 NDVI area ratio before and after defogging
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