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Haze Removal of Electro-Optical Sensor using Super Pixel
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Abstract Haze is a factor that degrades the performance of various image processing algorithms, such as those for
detection, tracking, and recognition using an electro-optical sensor. For robust operation of an electro-optical
sensor-based unmanned system used outdoors, an algorithm capable of effectively removing haze is needed. As a haze
removal method using a single electro-optical sensor, the dark channel prior using statistical properties of the
electro-optical sensor is most widely known. Previous methods used a square filter in the process of obtaining a
transmission using the dark channel prior. When a square filter is used, the effect of removing haze becomes smaller
as the size of the filter becomes larger. When the size of the filter becomes excessively small, over-saturation occurs,
and color information in the image is lost. Since the size of the filter greatly affects the performance of the algorithm,
a relatively large filter is generally used, or a small filter is used so that no over-saturation occurs, depending on
the image. In this paper, we propose an improved haze removal method using color image segmentation. The
parameters of the color image segmentation are automatically set according to the information complexity of the
image, and the over-saturation phenomenon does not occur by estimating the amount of transmission based on the
parameters.
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Fig. 1. (Left) The initial transmission map with 21x21
patch, (Right) The initial transmission map with
super-pixel
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Fig. 2. (Left) Using distance parameter 10 with
super-pixel (Right) Using proposed method,
(Top) The recovered images, (Middle) The
initial transmission map, (Bottom) The

transmission map
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(Bottom) The

Fig. 3. (Top) The recovered images,
transmission map, (Left) Using 3X3 pixel
patch, (Middle) Using 21X21 pixel patch,
(Right) Using proposed method
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Fig. 4. (Left) The recovered images, (Right) The
transmission map, (Top) Using proposed
method, (Middle) Using 21X21 pixel patch,
(Bottom) Using 3X3 pixel patch
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