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Rapid Extraction Method of Image Gamut Boundary Based on Hue Angle Clustering
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ABSTRACT: The work aims to arrange the image pixels based on hue angle clustering method, so as to quickly and ac-
curately extracting image color gamut boundary. In the spherical coordinates of device independent color space, pixels in
the image were arranged in the descending order according to color attribute values, then, gamut boundary points were
extracted from the image according to boundary point features. Based on the image pixels arranged above, the “im-
age-to-device” gamut mapping was calculated. With respect to the image selected by the experiment, the proposed plan
could extract the image boundary points accurately, with an average calculating time of only 2.6 s. The image boundary
points were calculated in the local maximum gamut boundary description method (SMGBD) recommended by CIE, with
the average error more than 3AE,," and the average calculating time greater than 1 min. The gamut mapping of the mini-
mum color difference method based on the image pixels arranged by hue angle clustering greatly improved the calculation
speed. The method extracting image color gamut boundary points based on hue angle clustering can quickly extract the
image boundary points with zero error. Based on that, the gamut mapping was calculated. Such calculation removes the
redundant computation and improves the calculation speed, which has great significance for developing the im-
age-to-device gamut mapping.
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Fig.1 Color image and its three-dimensional color gamut
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Fig.2 Examples for verification of fastly extracting color gamut boundary points
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Tab.2 Computing time and accuracy comparison for SMGBD used to extract color gamut boundary points
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Fig.3 Flow chart of fast color gamut mapping algorithm
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