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Extended Graph-type Visual Secret Sharing Schemes
with Embedded Plural Secret Images

Yuii SuGgA,t KEIICHI IWAMURA,t KOUICHI SAKURATt
and HIDEKI IMATtt

Visual secret sharing schemes with (k, n)-threshold access structure are not feasible for real
world, then the schemes with access sturcture based on graph have been proposed. In this
paper, we propose new visual secret sharing schemes with graph access structures based on
the distance of 2 vertices instead of the existence of edge, in which reconstructed secret image
can be made different on the distance if we stack 2 shares. And we propose new constructions
to achieve higher constract of the reconstructed image.
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Fig.1 The graphs Gg, P(5).
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Fig.2 The share images.

3.3.2 000DOO0O0ODO
0000000000000 0000000000
0000000000000000000000000
I000000J0000000 100000000
00000000000000 BOOOOOOOO
000000000000 k000000 R(B)O
(r1) R(B) = 2kpJ — BBT
00000000000 (r1)000 cT o000
(r2) MM™ = kI+ Y, 1, Ai
000000000000 MOOOO0O0O00O000
0000000000000010000 GVSSSO
0000000000000000000
00000 20000 nO00000

(r3) A1 AT = kI + MA; + pAs

0000 0<p<k<n—-10000
00000000000 Strongly RegularDO 00O O
0000000000 nOkOMNIxOOODOOOOD
oooooo?g

(rd) k(k—X—1)=pun—k—1).
000 PGB)O (nk,\p) = (52,0,1) 000000
0000000000000000000 (r2)00
(r3) 0000 A0 0000000000 GVSSS
000000000000000000
Mat{(A)o(B),} 000 A0 «0000 BO b0
000000000000000000000000
000D00000000000

(ml) R(Mat{(I)a(1n)s}) = (a+b)J+a(A1+A2).

(m2) R(Mat{(A1)1(1n)c}) =
(k+co)J+ (k—MNA1 + (k — pu)As.

000 1, 00000000 10 nx1 000000
0O ml)I(m2)00 A<pO0000000J000
A4,0000000000000000000000
O00e=k—pOb=p0c=0000000000
00 GvsSsSSOOOoODoOoooooo

(m3) R(Mat{(A1 + I)1(1n)a}) =

(k+1+d)J+(k—A—1DA +(k—p+1)As

ooooooooo®Y00000000

(m4) R(H) = (2p+ 1)J + (p+ 1)(A1 + As)
000D 49+ 3 00000 H 0ODOOO0DO
p=X+100000000000000000 200
00 GVSSSOOOO0OO0O00000 a=p=Fk—pO
b=a+10d=k-2u0c=d+10000000
00000000000 mO0O0000000 1/m0O
00O

3.3.3 O 0

000 200000000020000 GVSSSO
00000000000000000000000
e00000022100000000000000

00000000 GVSSSOOOO 3.3.1000

0000000000000
000000332000 (m3)J(md) 00000

ooooo

0000000000000 mOO0000000
1/mO000000000000000000000




Vol. 42 No. 8

01 00000000

Table 1 Comparison of pixel expansions.
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Petersen | 10 | 3 | O 1 32 23
P(13) 13|16 |23 50 43
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