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An improved visual cryptography scheme based on random grid

CAO Yu, WANG Hongjun, LI Ying
(College of Computer Science, Jilin Normal University, Siping Jilin 136000, China)

[ Abstract] To solve the problem of pixel expansion, a visual cryptography scheme based on grid is proposed. The proposed
scheme is different from the existing grid based visual cryptography scheme. In the process of secret image sharing, multi sharing
matrices with the same size as the original image are firstly generated according to the scheme. Depending on the pixel color of the
secret image and the sharing matrix, shares are generated. The superimposition of shared image could restore secret images.
Experimental results demonstrate that the restored secret image is clearer, therefore verify the effectiveness of the proposed scheme.
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Tab. 1 A(2,2)visual cryptography scheme based on random grid
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Fig. 1 Secret image

() IREH &

(¢) Recovery image

(a) TEE B (b) = E&2
(a) Sharing image | (b) Sharing image 2
B2 X#E[6-7]1FT4(2,2) ARAKZHER
Fig. 2 Experiment result of (2,2) scheme presented in
Ref. [6-7]
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Fig. 3 Experiment result of proposed (2,2) scheme
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Fig. 4 Secret image
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Fig. 5 Experiment result of (3,3) scheme presented in
Ref. [13]
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Fig. 6 Experiment result of proposed (3,3) scheme
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Tab. 2 PSNR and BER values for various sharing schemes
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k[ 13] 23.457 5 0.383 1
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5 Z5FIE

iyt — A~ ] WU S 0 5 07 SR 25 RO AR
JEJEMIE RS FLIE o fi Hh 9 T AL AR (1 m] AR 4
R T 58 A A 0 5 PR BAT AN R 4 T AR A ] Y
KN BMERAY T [ B A 15T BEAL R A% 1940
TR T G , AR SCHR HH 5 587 AR 19 73 2 PR R
FURE A S8 51 WS 1) PG W 0 o ASBIE 5 BT
L ITR AR AT DL RO (k) J5 58, ) 88 TAR K

Xof B TR AL A 114 22 Bk 050 2 i R TR AT o
225 3k

[1] NAOR M, SHAMIR A. Visual cryptography [ C]// Eurocrypt”
94, LNCS 950. Berlin: Springer—Verlag, 1994 :1-12.

[2] ITO R, KUWAKADO H, TANAKA, H. Image size invariant
visual cryptography [ J]. IEICE Tansactions on Fundamentals of
Electronics, Communications and Computer Sciences, 1999, E82
-A(10) :2172-2177.

[3] YANG C N. New visual secret sharing schemes using probabilistic
method[ J]. Pattern Recognition Letters, 2004, 25(4) :481-494.

[4] TUAS F, HOUB Y C. Design of visual cryptographic methods
with smooth—looking decoded images of invariant size for grey—
level images[ J]. The Imaging Science Journal, 2007, 55(2) :90
-101.

[5] LINTL, HORNG S J, LEE K H, et al. A novel visual secret
sharing scheme for multiple secrets without pixel expansion[ J].
Expert Systems with Applications, 2010, 37(12) :7858-7869.

[6] KAFRI O, KEREN E. Encryption of pictures and shapes by
random grids[ J]. Optics Letters, 1987, 12(6) :377-379.

[7] SHYU S J. Image encryption by random grids [ J]. Pattern
Recognition, 2007, 40(3) :1014-1031.

[8] SHYU S J. Image encryption by multiple random grids [ J].
Pattern Recognition, 2009, 42(7) . 1582-1596.

[9] CHEN T H, TSAO K H. Visual secret sharing by random grids
revisited[ J]. Pattern Recognition, 2009, 42(9) . 2203-2217.

[10] £ fh, f0E, FHERR, % ARZAY R B Y L oE 25 0 Jr
FEWFR[I]. ERIERY#H,2011,12 (2) :149-153.

(LRSS, E22. RRAY A MSM WS B 5[ T]. /5 A L
Ke2F2EH,2007,8 (2) 2 156- 160.

[12]JFANG W P. Non-expansion visual secret sharing in reversible
style[ J]. International Journal of Computer Science and Network
Security, 2009, 9(2) :204-208.

(1352, BR T 48R 158, AHTEZEM (3, n) —RLBE B 25 4
FELT] BEYLAR, 2016, 39(3) : 441-453.

(14 T3 AR, ERI. R AT RS B i e 3 sm w52 [T ]
HEME#, 2015, 42(2) ; 103- 107.

[15]CHEN T H, TSAO K H. User - friendly random - grid — based
visual secret sharing [ J ].
Systems for Video Technology, 2011, 21(11) :1693-1703.

[16]LOU D C, CHEN H H, WU H C, et al. A novel authenticatable
color visual secret sharing scheme using non—expanded meaningful
shares[ J]. Displays, 2011, 32(3) ;118-134.

[17]JCHEN T H, TSAO K H. Threshold visual secret sharing by
random grids [ J]. Journal of Systems and Software, 2011, 84
(7): 1197-1208.

[18]GUO T, LIU F, WU C K. K out of k extended visual
cryptography scheme by random grids[ J]. Signal Processing ,
2014 , 94 (1) :90-101.

IEEE Transactions on Circuits and



