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Abstract

Visual cryptography is a visual secret sharing method which encodes a secret into several
shares and decodes a secret with human eyes; therefore, it is a good solution to decrypt secrets
without computers. Most visual cryptographic methods need to expand pixels and hence
enlarge the size of shares. This situation is more serious for gray-level and chromatic images. In
this paper, we propose a new visual cryptographic method for gray-level and chromatic images
without pixel expansion. We simultaneously encrypt m successive pixels (called an “encryption
sequence”) each time in accordance with two basis matrices. In every m encryption sequences
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with b blacks, we make sure that b encryption sequences are encoded by black basis matrix, and
the other (m — b) ones are encoded by white basis matrix. Therefore we can not only attain the
aim of not expanding the pixels, but also ensure good visual effect of the stacked image.
Additionally, we utilize the color model to decompose a chromatic image into three
monochromatic images in tones of cyan, magenta, and yellow, respectively. These three images
are transformed into halftone images and then encrypted by the proposed method. The
experimental results show that the security of shares is still maintained though pixels are not
expanded, and the visual effect of the stacked images is good. With appropriate basis matrices,
our method can be easily extended to general access structure.

Keywords: Visual Cryptography, Halftoning, Color Model
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