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Digital halftoning algorithm based on K-means clustering

HE Zi-fen", ZHAN Zhao-lin", ZHANG Yin-hui*'
(a. Faculty of Mechanical & Electrical Engineering, b. Faculty of Materials Science & Engineering, Kunming University of Science & Technolo-
gy, Kunming 650093, China)

Abstract: Halftoning is a method for creating the illusion of continuous tone output with a binary device. This paper applied
K-means clustering method to digital halftoning. The algorithm applied both a printer model and a model for the human visual
system (HVS) to furthest minimize the perceived error between the continuous original image and the halftone image. Firstly,
the method partitioned the gray image into two, three and four regions using K-means image segmentation method. Each cluste-
ring region used the least-squares model-based (LSMB) algorithm. Analysis and simulation results show that the proposed al-
gorithm can produce better image smoothing and edge sharpness, especially the parts of image detail while increasing the num-
ber of clustering. Compared with the LSMB algorithm, it decreases the mean square error( MSEv) performance for the pro-
posed algorithm, increases the weighted signal-to-noise ratio( WSNR) and the peak signal noise ratio (PSNR) performance for

proposed algorithm by 0.2 to 2 dB. Experimental results indicate the effectiveness of the proposed algorithm.
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