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Abstract

This paper studies chaos of a class of two-dimensional time-varying generalized symbolic systems,
gives a construction example of a special time-varying generalized symbolic chaotic system, and
analyses the pseudo-randomicity of solutions of this system. At the same time, based on this sys-
tem and m sequences, this paper designs a stream cipher algorithm and simulates its encryption
effect in digital image. Simulation shows that the designed algorithm has good encryption effects.
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Figure 1. Confusion and correlation diagram of Solutions
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Table 1. Three common random number test results
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Figure 2. Encryption and decryption effect diagram
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Table 2. Correlation between adjacent pixels between original and encrypted graphs

%= 2. REISmEERMGRZEESEEEXNE

75 If) JE A logistic 1% K AXF5RAMERE
7K 0.9357 0.0038 0.0053
EH 0.9682 0.0031 0.0027
bl 0.9084 0.0016 0.0005

M 2, AT DR BB EAE = A5 R BRI AR R R 2 IR A R A OGN, AR A7 1R A O AR SAR
O 1. AN Ja, Logistic I EAIA SR 5 R GUINE EIAE S5 AR R BOUHGEIL 0, W]
MERCR R MH, @ UEH, PR S RGNS A Logistic RSN 5 £ 2 07 17 L)
FARPERE AN, I ROR ST

3. ING

ARISCWEIL T R AR RS RGN, JEXHZ R G A B AT T 2 AR ROy BERLE
REM T, SRV RGP IR OV BEHLPERE I R . FEULIERE b, R3E 7 — MO S B R S, Sk
Bt ViZAEEAER T RGN E T B RIFRCR . A0S R RS E M AR L EA — 2SS
EM B SEBRE L.

Sk
[1] Devaney, R.L. (1989) An Introduction to Chaotic Dynamical Systems. 2nd Edition, Addision-Wesley, New York.

[2] Chen, G., Tian, C.J. and Shi, Y.M. (2005) Stability and Chaos in 2-D Discrete Systems. Chaos, Solitons and Fractals,
25, 637-647. https://doi.org/10.1016/j.chaos.2004.11.058

[3] Tian, C.J. (2017) Chaos in the Sense of Devaney for Two-Dimensional Time-Varying Generalized Symbolic Dynami-
cal Systems. Inter. J. Bifurcation and Chaos, 27, 1750060. https://doi.org/10.1142/S0218127417500602

[4] Tian, C.J. and Chen, G. (2006) Chaos of a Sequence of Maps in a Metric Space. Chaos, Solitons and Fractals, 28,
1067-1075. https://doi.org/10.1016/j.chaos.2005.08.127

[5] HER, BRoesk. | X553 KRG TRTIED]. B AEEZ4R, 2008, 31(3): 440-446.

[6] HMAER, ZEd4E, HR, XN AT XRS50 KRG R & AR i i N [T, Mg 20 24,
2016, 7(9-10): 33-36.

[7]1 HAEAR, XUBARY, A0, Z8iEfE. 4Em 28 BB 2 KGR K LERZBE RN, R 2eE58AR
2015(7): 71-75.

[8] Ye, G.D., Pan, G., Huang, X.L., et al. (2018) A Chaotic Image Encryptiong Algorithm Based on Information Entropy.
International Journal of Bifurcation and Chaos, 28, 1850010. https://doi.org/10.1142/S0218127418500104

[9] Hua, Z.Y. and Zhou, Y.C. (2016) Image Encryption Using 2D Logistic-Adjusted-Sine Map. Information Sciences, 339,
237-253. https://doi.org/10.1016/j.ins.2016.01.017

[10] Z=KN, WEE, R, 2 g BEHLEERIRTES]. E R % E S, 2009.

DOI: 10.12677/csa.2018.811189 1719 HEHUR 2 5 R


https://doi.org/10.12677/csa.2018.811189
https://doi.org/10.1016/j.chaos.2004.11.058
https://doi.org/10.1142/S0218127417500602
https://doi.org/10.1016/j.chaos.2005.08.127
https://doi.org/10.1142/S0218127418500104
https://doi.org/10.1016/j.ins.2016.01.017

KRR R BB R 7 2\
1. FTFFEIM T http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD

N FIRHESESE: [ISSN], FAMIT] ISSN: 2161-8801, RIF[ i)
2. FTFFENIE TR http://cnki.net/

e« EBRSCHRAE” BEN, BIANSCERRR, HIE A
hEE S http://www.hanspub.org/Submission.aspx
WIFIHEAE: csa@hanspub.org

Hans Xl


http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
http://cnki.net/
http://www.hanspub.org/Submission.aspx
mailto:csa@hanspub.org

	Design of a Stream Cipher Algorithm Based on Time-Varying Symbolic Chaotic Dynamical Systems
	Abstract
	Keywords
	基于二维时变符号混沌系统的流密码算法设计
	摘  要
	关键词
	1. 引言
	2. 一类二维时变广义符号混沌系统
	3. 小结
	参考文献

