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Abstract: Generally, shares of Visual Secret Sharing scheme (VSS scheme) consist of a lot of random pixels
so that they looked meaningless. Hence, it is difficult for the participants to manage and identify these shares.
For addressing the problem, Extended Visual Cryptography Scheme (EVCS) adds meaningful camouflage
patterns to the shares. In previous conventional VSS schemes, the encryption manners cannot be applied to
EVCS directly. Namely, the researchers have to reconstruct EVCS for each scheme. Additionally, the man-
ners should introduce more pixel expansions, which is unpractical to store and deliver the share images.
Moreover, the finding of the minimum expansion on EVCS is a NP-hard problem. Therefore, the paper pro-
poses a novel EVCS algorithm for binary secret images; for a giving access structure, our algorithm can con-
struct an EVCS without pixel expansion. On the first stage, the algorithm obtains a set of shares without pixel
expansion by the existing constructions for traditional VSS scheme. On the second stage, the proposed algo-
rithm adds meaningful camouflage patterns to the shares without pixel expansion. The experimental result
shows that not only the EVCS construction manner doesn’t introduce pixel expansion but also the quality of
recovered image is very close to the quality of VSS without camouflage patterns.
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Figure 1: The encryption procedure for EVCS.
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Algorithm 1: The second stage encryption procedure.
Hik 1 BoBBUNEE .

Input: P, .., P,, S, S,, Ady,.. Ad,, w,.
Output: }31,..., f’,,.

1. Vi<a<n, P, «P,.

2. Vi<a<n, divide }A’a and S’a into m blocks. Each

block contains wj, x w;, pixels.

— 1 a.p
3. Vises<n,d, HWZISﬁSm zléyéwb Zléxéwb yx .

4, Vi<a<n, V1< <m,calculate
41 éaﬁ < le}vgwb Zléxéwb bf‘ﬂ :
42 g« ZISySWb ZISxwa (a;[-’xﬁ x b;f) :
43 Ag®P « max{0,(d, +Ad,)x %P —g%Py .
5. VISf<m ,
S Dicaant -

6. for <1 to m
begin

Vi<y<w, , Vi<x<w, ,

for r <n downto I
begin
Empty queue Q
Vi<y<sw,, Vi<x<w,,

if ffx =r then enqueue Q< (y,x)

Shuffle QO
while QO #empty do
begin

Dequeue (y,x) < Q
Vi<a<nm,
If Ag“”20and 4%/ =0 and b/ =1 then
a;‘,’f 1, Ag%P Ag®P 1.
if Vi<a<n and Ag®”? =0 then goto6
end
end
end

7. V1<a<n,outputshares P, .
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Figure 2: Cover images and secret image for the experiment.
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Figure 3: The experimental results.
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