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Abstract: Conventional visual cryptography needs to expand pixels and enlarge the size of shares.
This situation is more serious for gray-level and color images. Conventional visual cryptography is
single-pixel encryption. Based on Hou’s m-pixel encryption, this study proposes a visual cryptography
of any pixel encryption, which is called variable visual cryptography (VVC). When computing the
shares, r pixels of the secret image are encrypted all together. If » = m , the encryption is the visual
cryptography without expanding the pixels; if » > m, the encrypted image is smaller than the shared
image (the increase of r will reduce the contrast of the decrypted image); if r < m, the encrypted image

is larger than the shared image. With the increase of r, the image will be smaller and the contrast will
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be lower. When encrypting r pixels together, it is necessary to compute the number of black pixels
b in r pixels. For encrypting b black pixels in r times, we use black pixel encrypting matrix B; for r
times , and we use white pixel encrypting matrix By for r — b times. By doing that, it solves the pixel
expansion problem of conventional visual cryptography, and it is so flexible that the sharing images can
be smaller, equal or larger than the original secret image, so it can reduce the storage space effectively,

or find a balance between storage and image quality.

Key words: visual cryptography; secret sharing; multi points encode; variable visual cryptography
(VVC)
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Figure 1 Secret figure

(a) 2 EmEHHHEML 1 (b) 2 B ey 5 KB 2
(a) Sharel for 2-point encryption (b) Share2 for 2-point encryption

(c) 2 EAEW 5 HER 3 (d) »ABE 1A= 2 Zmay BI%
(c) Share3 for 2-point encryption (d) Composition of Sharel and Share2
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Figure 2 2-pioints encryption for (2,3) visual cryptography
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(a) 3 EmEMH HEML 1 (b) 3 B ey A BAL 2
(a) Sharel for 3-point encryption (b) Share2 for 3-point encryption

(c) 3 ZmEM»AR%E 3 (d) A B 1 Fo 2 EAmehBIE
(c) Share3 for 3-point encryption (d) Composition of Sharel and Share2

B 3 (2,3) TAELE 3 ik
Figure 3 3-pioints encryption for (2,3) visual cryptography

(a) 4 EmEFEHHHEML 1 (b) 4 B ey A BAL 2
(a) Sharel for 4-point encryption (b) Share2 for 4-point encryption

(c) 4 EhFE 5 HER 3 (d) A B 1 F= 2 EAeh BIR
(c) Share3 for 4-point encryption (d) Composition of Sharel and Share2
B4 (2,3) TAEDE 4 EhE
Figure 4 4-pioints encryption for (2,3) visual cryptography
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Figure 5 12-pioints encryption for (2,3) visual cryptography
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Table 1 Image deformation and image restoration for (2,3) variable visual cryptography
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Table 2 Comparisons of this scheme with other schemes
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