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ABSTRACT

With the increase in industrial production and human activities, the
concentration of atmospheric particulate matter is increasing substantially,
leading to more frequent occurrence of fog and haze. Limited visibility caused
by suspended particles in the air, such as fog and haze, is a major problem for
many computer vision applications. The scenes captured by such computer
vision systems suffer from poor visibility, low contrast, dimmed brightness, low
luminance, and distorted color, which makes detection of objects within a scene
more difficult. Therefore, visibility improvement, contrast, and feature
enhancement of images and videos captured in inclement weather, which is
referred to as dehazing, is inevitable. Haze removal is a difficult problem due to
the inherent ambiguity between haze and the underlying scene. Model-based
single-image dehazing methods are physically sound and produce qualitatively
good results; however, more attention to dehazing quality rather than
applicability leads to real-time applications that may not always be sufficiently
fast. And in addition, the certain limitations exist, such as color bias and an
inability of dealing with the sky area. The objectives of this study are to
estimate the degree of haze from a single image automatically, and label the
image with a haze factor, to propose a self-adjustment dehazing method using



the degree of haze and evaluate the performance of the proposed dehazing
method.

In this research, based on atmospheric scattering model analysis and statistics
of various outdoor images, the following conclusions can be drawn. Clear-day
images have higher contrast than images plagued by bad weather. In addition, in
most local regions, including the sky, hazed images have larger minimum values
for most color channel pixels. Relying on these two observations, an estimate
function that is related to a haze removal constant parameter has been developed
to label a foggy image with different degrees of haze. By modifying the dark
channel in advance, the proposed method reduces computational cost while
providing promising dehazed results for real-time applications. The
transmission estimation is performed by obtaining the minimum value only from
a relevant pixel, or the mean filter of the minimum values of its neighboring
pixels.

The main advantage of the proposed algorithm compared to others is its
processing speed. Its complexity is a linear function of the number of image
pixels. Another advantage is similar image processing quality using the Dark
Channel Prior method. Furthermore, labeling images with different haze-degree
can make batch processing of an image set with hazy and haze-free images
possible. Finally, the degree of haze removal can be adjusted adaptively with a
built-in function that makes the dehazed images look more natural. The
experimental results clearly indicate that the proposed approach achieves good
performance for enhanced visibility, processing speed, and stability, which
makes the proposed method applicable for real-time requirements.
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