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Infrared smoke image enhancement based on guided filtering
image stratification

Liu Xing Shui Chen

(College of Electronic Information Engineering, Xi'an Technological University, Xi'an 710021, China)

Zhang Bolong

Abstract: To solve the interference of smoke environment on infrared image enhancement processing and highlight the
contour details of the target, an infrared smoke image enhancement method based on guided filter image layering is pro-
posed. Firstly, the image is divided into base layer and detail layer by guided filtering, and the detail layer is enhanced by
fractional differential mask. Then, based on the characteristics of infrared smoke image, a secondary stratification meth-
od is designed. The base layer is divided into original layer and contour layer by anisotropic diffusion. Then adaptive his-
togram equalization is performed on the original layer, and the contour layer is amplified and merged with the detail lay-
er. Finally, the average brightness is used to set the weight function, and the two layers of images are weighted to obtain
the enhanced image. The experimental results show that compared with other enhancement algorithms, the proposed
method can more effectively improve the clarity of infrared images under smoke and dust interference and highlight their
detailed texture features. The average gradient and information entropy of the three groups of images after enhancement
are 7. 721 1 and 5. 811 4, which are 1. 011 9 and 3. 177 8 higher than the original images.
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