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Low Complexity Single Image Dehazing via Edge-Preserving
Transmission Estimation and Pixel-Based JBDC
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Abstract This paper presents low-complexity single-image dehazing to enhance the visibility of outdoor
images that are susceptible to degradation due to weather and environmental conditions, and applies it
to various devices. The conventional methods involve refinement of coarse transmission with high
computational complexity and extensive memory requirements. But the proposed transmission
estimation method includes excellent edge-preserving performance from comparison of the pixel-based
dark channel and the patch-based dark channel in the vicinity of edges, and transmission can be
estimated with low complexity since no refinement is required. Moreover, it is possible to accurately
estimate transmissions and adaptively remove haze according to the characteristics of the images via
prediction of the atmospheric light for each pixel using joint bright and dark channel (JBDC).
Comprehensive experiments on various hazy images show that the proposed method exhibits reduced
computational complexity and excellent dehazing performance, compared to the existing methods; thus,

it can be applied to various fields including real-time devices.
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where x is the pixel coordinates in vector form,
Ix) is the observed hazy image acquired by a
camera, Ax) is the true radiance of the scene

point imaged at x, the atmospheric light 4 is a
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at pixel x
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where /Xx) is a local patch centered at x, y
denotes the index for a pixel in the patch, c¢ is
one of the three color channels (r, g, b), and /(x)
denotes the color channel ¢ of Ax)
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Fig. 1. Comparative illustration of dark channel methods
(a) Distribution of the object and patches (b)
Patch-based dark channel method (c) Proposed dark
channel method
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Fig. 2. Dehazing results for Red Bricks House
(a) Hazy image (b) Tan's method (c) Fattal's method (d)
He’s method (e) Proposed method
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Fig. 3. Dehazing results for Manhattan
(a) Hazy image (b) Tan's method (c) Fattal's method (d)
He’s method (e) Proposed method
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