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Automatic image colorization using segmentation based on pixon and
fuzzy logic theory

Taiebeh Askari Javaran®, and Hamid Hassanpour?”
1- Higher education complex of Bam, Bam, Iran.
2- Image Processing and Data Mining (IPDM) Research Lab, Faculty of Computer Engineering and Information Technology, University
of Shahrood, Shahrood, Iran.
1t askari@bam.ac.ir, and 2h.hassanpour@shahroodut.ac.ir

Abstract- Colorization is the process of color allocation into grayscale images or films. Since several colors are the same level of
illumination, the colorization of a grayscale image into a colorized one has not a unique and automatic solution, and the human has a
cardinal role in the colorization process. In other hand, in a grayscale image, the information of the neighbor pixels of a pixel are
effective in its color. In this paper, a novel idea has been proposed for colorization of a grayscale image based on image segmentation,
with minimum human interference. The proposed method use a collection of reference images consist of some classes of natural color
images. Some example of classes are tree, mountain, jungle, sea, human flower and etc. As soon as the user import a test grayscale
image into the algorithm, its type (class) is selected by the user. The user can select more than one class for a test image. The reference
images of the selected class are used as the reference images in the colorization process. On the other hand, the test image is segmented,
and for each segment, the most similar segment in the set of the segments of the selected reference images is specified. The segment of
the grayscale test image is colorized using the fuzzy theory based on the specified segment of the reference image. This process is done
for all the segments of the test image. Finally, a post process is applied to match the color of the neighbor pixels. The minimum human
interference and the use of the information of the neighbor pixels are the most important advantages of the propose method.

Keywords- Colorization, Segmentation, Fuzzy clustering, Pixon.
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