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Pixel Value Replacement Method to Encryption Image Based on Memrisitive Cellular Automata

WANG Xiao-dong WANG Li-dan DUAN Shu-kai
(School of Electronics and Information Engineering, Southwest University, Chongqing 400715, China)

Abstract Memrisitive cellular automata is a kind of new cellular automata, and its operation can produce transformation
of cells state and make its links changed. We analyzed the varied change of cellular automata and the links between the
cells, then we designed a new encryption algorithm:use a WX H cells automata arrays as Public-Key, the initial states
and respond time as Private-Key, get the links between the cells as a encryption matrix, Meanwhile, we used the pixel
value replacement method to encrypt a image, This algorithm has the advantage of confusion and diffusion properties,

besides, it owes its advantage in fine security, large key space and diffusion. The algorithm analyzes turn out that this

method is of high encryption efficiency and security, which could just meet the digital image demands on security.

Keywords Memristive cellular automata, Image encryption, Pixel value replacement

1 31§

BEE {5 B R ARM AR, B BB S5 Rk iz,
AREENEESEFRIEAMYEERESL. Bk, &
RS ERE BT U RRE R EHEN, B
BFEEMENERRRT M.

IAES, F B4 M 8 3h#l (Cellular Automata, CA) 347
FHRGHBITRT TRESEEEXE, HIREARET CA
B 1 17 S A LN SR S R AT A AT MR, 1985 48, S,
Wolfram B YW FI FH4IME B 30 L6 A1 15 240k 4 U S 3, 7T
BT 4B B SIPEBHETR PN . WEREMRE
B, AT LAE R R A B Sl M R B ket IR R AR B 3D
PLEY 2 BE R I sh AN i, SRR B HEH R ARME L
P CBPREBLIE) ™, 2009 48, M, Itoh A1 L. O, Chua &3+ T #:
TIZ 7% 09 40 g B 31 ¥l (Memrisitive Cellular Automata,
MCA)P! B J5 A. Adamatzky F1 L. O. Chua ZE W E:Rl 4347
TIZHAE B SHPL B sh AR . XFIZBEAR B A

BIHE B #9:2012-11-09 &4 B #.2013-03-22

RSB ERES TR FERIMERE . R RSUREIZ
R4 B ShHLET 2R A B BB E M BE BOR S RO 2, SR
T—FhETIZBEME A s B G E . RE LRI
B T ARG, R W HHBAFRA. £
BT R, R A RR MBS RN .

A3CE 2 TAATZBH AR B ShHLE SRk, ARG HEL
BN RSB RAAR A L 5 3 B ARE R E
BRBATINE LB TN B ORBCR s BIGTESR 4 X ER
I SERAT TR TR — P TERE.

2 ETiZEARBHNNBFEENEHE

2.1 WM HigEe ™

128 B SR —Fr A Sh BB 451 B 48 B B P, 1
HMEE SRR S EMEARNER . SN ERMREE
FBRT B AR EL L 1) 5 5 B Rl O AR S A BB R S, H
A AR E T R R RN F 2 B B CRRES. 124
B AKAE 3 FoRES ARIRRES ARSI R E.

AR ER HRBLER 4 (60972155,61101233) , B M “EMEHRI7RFIR B (22011148),

RE R EARHINL % $ ST & (XDJK2012A007, XDJK2010C02) , B KT R E 2R H £ THIMR 2 Gh# A (2011065 8), BEETR%
FBAMF A TR R 12011065 B, B A RBHEE SR B HA R PHL R (BREMER, MAILIN20121186 5)BEH).

EBEKR(1985—), B, W14, FEW 0 K8 RS R4 AR, E-mail  vikings335@gmail. com; WA (1976 —), %, i+, Bl #is, i
THERIT, TEHRFT A NA TSR JEE RS 58 BB, E-mail: ldwang@swu. edu. ecnGEEEE) ; BBH1973—), B, B+, ##%,

AR, EEHRFTEAIALHEME LR ERIS S5 ak.

+ 133 »









Jesh, W s R AT LA 5 BB B 34 L, Pair Copula
BB WFEES A T SRR RN EE.

BRIB B TEEESE T M Pair Copula 77 87 LR
R4 B N B WS 4, BRA BT S8R
BEARIF Y RIE T U2 S REERINEE SEREXRRS
B, A SCE OB EE| A B OLAP Zifrh , B r TRTCRE”
Pair Copula F)/& 4 OLAP &8 &, B4t %t OLAP &)
B SR TAHIRL Y Pair Copula ZEHI#AY, - [RIBT 4 H T8
HPERB RS B A S OLAP BEMF SR
A7 R T Pair Copula #7147 OLAP Z5if f9 H4k
TR A TN RES BEN TIERZEE WA R,
EF 4 BB T X IR AR B9 Pair Copula B
P 5%8 GENHist B3 540 Copule BT T HE. &
R BRI THEFMEE, 230 B 19 Pair Copula 3
BRI S &4 T BARNH T 2R D R R s e
AR FEHYRBEFRRNEAANRERAERTFRER
R,

A CHBIET RAEAE S Copula BB ENY FMH—E K
BB TAAMENMAEER., BREEFEESRESR
WEHEANR . B REdisiITE, T A Copula
BET OLAP AN RN BT TR EERABNEKS
AA R B AT AT DA e X 4 PR R RS R AT ISR, W
OLAP HA SHEEMMLE S . HIK, B T Copula R
AT LASRA B B KA a0 S R T, RATA
VIR & ST it — S MR S X8, # - RET
Pair Copula ff) OLAP 887 % R .

2 % X W

(11 Chaudhuri S,dayal U, Narasayya V. An overview of business in-
telligence technology [[JJ. Communications of the ACM, 2011,
54(8).88-98

2] Cuzzocrea A. Improving range-sum query evaluation on data
cubes via polynomial approximation [J]. Data & Knowledge En-
gineering, 2006,56(2) :85-121

(3] Barbarda D, Wu X T. Loglinear-Based Quasi Cubes []]. Journal
of Intelligent Information Systems,2001,16(3);255-276

[4] Chen Y,Dong G,Han J] W, et al. Regression Cubes with Logs-
less Compression and Aggregation [ J]. IEEE Transations on
Knowledge and Data Engineering, 2006,18(12) :1585-1599

[5] Poosala V,loannidis Y E. Selectivity estimation without the at-
tribute value independence assumption [C]//Proceedings of the
23rd International Conference on Very Large Databases. Ath-
ens,Greece, August 1997:486-495

[6] Gunopulos D, Kollios G, Tsotras V J, et al. Approximating
Multi-Dimensional Aggregate Range Queries Over Real Attri-
butes [C7]// Proceedings of the 2000 ACM SIGMOD international
conference on Management of data. Dallas, Texas, USA, May

2000:463-474

[77 Reésch P, Lehner W. A Sample Advisor for Approximate Query
Processing [C] // Proceedings of the 14th east European confe-
rence on Advances in databases and information systems. Novi
Sad, September 2010;490-504

[8] Li Xiaolei, Han Jia-wei, Yin Zhi-jun, et al. Sampling cube:
a framework for statistical OLAP over sampling data [C]// Pro-
ceedings of the 2008 ACM SIGMOD international conference on
management of data, Vancouver, BC, Canada, June 2008;: 779~
790

[9] Chakrabarti K, Garofalakis M, Rastogi R, et al. Approximate
Query Processing Using Wavelets [ J]. The International Jour-
nal on Very Large Data Bases,2001,10(2/3):199-223

[107] Heinen A, Valdesogo A. Asymmetric CAPM dependence for
large dimensions; the canonical vine autoregressive model[ M].
CORE discussion papers 2009069, Universit _ ecatholique de
Louvain, Center for Operations Research and Econometrics
(CORE), 2009

[11] Sklar A. Fonctions de répartition @ n dimensions et leurs marges
[M]. Publications de ]’ Institut de Statistique de 1’ Universite de
Paris 8,1959:131-229

[12] Aas K,Berg D,Kurowicka D. Modeling Dependence Between Fi~
nancial Returns Using Pair-Copula Constructions [ M7, Depen-
dence Modeling: Vine Copula Handbook, World Scientific, 2011 ;
305-328

[13] Bhat C R, Eluru N. A copula-based approach to accommodate
residential self-selection effects in travel behavior modeling [J).
Transportation Research Part B: Methodological , 2009, 43(7):
749-765

[14] &R REMH, R F8E M B8 OLAP 2 88y i if
77 RS 2011, 30(4) . 372-379

[15] Aas K, Czado C, Frigessi A, et al, Pair-copula constructions of
multiple dependence [J]. Insurance; Mathematics and Econo-
mics,2009,44(2) ;182-198

[167] Shanmugasundaram J,Fayyad U,Bradley P S, Compressed Data
Cubes for OLLAP Aggregate Query Approximation on Continu-~
ous Dimensions [ C] // Proceedings of the fifth ACM SIGKDD
international conference on Knowledge discovery and data mi-
ning. San Diego,CA,USA, Aug. 1999:223-232

[17] Acharya S,Gibbons P B, Poosala V,et al. The AQUA approxi-
mate query answering system [ CJ // Proceedings of the 1999
ACM SIGMOD international conference on Management of da
ta, Philadelphia, Pennsylvania, USA, June 1999:574-576

(18] Joe H. Families of m-variate distributions with given margins
and m(m—1)/2 bivariate dependence parameters[J]. Lecture
Notes-Monograph Series, 1996,28.:120-141

[19] Patton A. Estimation of multivariate models for time series of
possibly different lengths[J]. Journal of Applied Econometrics,
2006,21(2):147-173

(E#% 135 1)

[8] Ttoh M, Chua L O. Advanced image processing cellular neural
networks[ J |. International Journal of Bifurcation and Chaos,
2007,17:1109-1150

[9] TItoh M,Chua L O. Memristor Cellular Automata and Memristor
Discrete-Time Cellular Neural Networks| J7. International Jour-
nal of Bifurcation and Chaos,2009,19(11).3605-3656

(107 Adamatzky A, Chua L. O. Memristive excitable cellular automata
[J]. International Journal of Bifurcation and Chaos, 2011, 21

+ 168 -

(11):3083-3102

[11] BUSKE, FIAR, RET, & ETEBBMARSE LELENH
FeFEGMEF RO B AHM,2007,29(1):96-101

[12] RMJE, BRZEN], BRFESC T, —F2E T) " X Chen’s IR RGE A
EMEFEE D] PEXEEM. B AREIR, 2006, 37 (6):
1142-1148

[13] 1Islam N,Puech W. Decryption of noisy encrypted images by sta-
tistical analysis[ C]// 2011 3rd European Workshop on Visual
Information Processing(EUVIP?. Paris, 2011,192-198



