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Friendly and Unexpanded Progressive

Visual Cryptography

Young-Chang Hou
Department of Information Management, Tamkang University

Zen-Yu Quan
Department of Information Management, Tamkang University

Abstract

Visual cryptography (VC) is a kind of data encoding method, which is encoding a secret
image into n pieces of noise-like shares and distributing them to n participants. As long as we
gather over k participants’s share, the secret content can be revealed by human eyes through
stacking those shares, while less than k participants cannot get any information about the secrets.
This is called (k, n) -threshold visual secret sharing (VSS) scheme. Progressive VC (PVC) is
dfferent from traditional VSS, which recovers the secret gradually. That’s means, as more shares
are being stacked, the outline of the secret image will be getting more clearer.

The previous studies of PVC were all based on pixel-expansion, therefore the size of
shares are m times larger than the original ones. While recovering a secret image, they would
cause a poor visual quality because the black pixels on the restored image might not be fully
reconstructed to be black and white pixels might not be 50% of black. Besides, they used one
kind of the camouflage image to produce all shares, supervisors might be able to know which
participants had actually involved in, and it might bring about some management problems.

In this paper, we propose a novel PVC scheme to produce non-expansion and meaningful
shares; and the number of the camouflage images can be extended from single-meaningful
image to multiple-meaningful images. As the number of stacking shares increases, the contour
of the secret image will be more obvious on the stacked shares. Our research can ensure the
black pixels on the restored image to be fully black, and white pixels to be 50% black and 50%
white which will cause better contrast, (i — 1) / (n + i) and (n — 1) / (n + i), on both shares and
restored image, respectively, which can display the content of the camouflage and secret images
more clearly. Moreover, our dispatching matrices are flexible which can be used to adjust the

contrast based on user needs.

Key words: Visual Cryptography, Progressive Visual Cryptography, Secret Sharing,
Unexpaned Share, Meaningful (Friendly) Share
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