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Abstract; Some of the chaotic algorithms as of the Lorenz, Duffing and so on are too simple in structure and have

inadequate parameters, so applied to information encryption is easy to be decrypted. By mixing the Lorenz chaotic

algorithm with the Duffing chaotic algorithm, a new multi— parameter six— dimensional chaotic algorithm with a

more complex structure is proposed in this paper. Combined with Arnold mapping applied in color image encryption

area ,the simulation results show that the new algorithm thus created is very effective.

Key words: Lorenz chaotic system; Duffing chaotic system; digital color image; Arnold transform encryption algo-

rithm

1 5l

LRNR B LR A B BB &
RIS R B o ¥ B L B iy TR A5, 318
FTHRRHMAR. RS2 T IFZIREREE, I
Lorenz,Chen, Chai, Lu, Ricker, Rossler, Chebyshev
M duffing 4%, i T8 M55 B X1 W) 46 18 F1 S B0 A8
e HBUR I BA R 2K R, LB IE
PR R BT BN A T RN 2 s

HATE & &K Lorenz FZHIBEM AL —
M ILRR AR R, YR AT ERE R
RIBMEE N A T BB =SSR NBRA B R, B
FEFEARREESTHAESHEMTER D, BEH
B 155 LR B, (AR T B R 5 B AR
A GWWR, XM EARERMEE R P RIAY

WA/ 2013—01—18; &R HHE: 2013—03—07

FAREE . RTRE RSN mERE RS D, &
AR —A# Lorenz-Duffing NERMEE . ZE
BAEHBREMERSH v =4 3 AN IEM Lyapunov 3§
B EEME R, BEEhEE BASEER
AEAFEAMER, BHESRBKR, R FEaFixE S
FINE A T ARG U A L.

2 WAHKRHERS

Lorenz FREAEIER K
x=aly—x)

{y=cx—xz—y D
s =xy—bz

M4 =10,b=8/3,c = 28 B, Z ARG TR
Duffing {Bi & ¥ BAF F EWIELR T3 125



551055

3K ETF Lorenz-Duffing & &1RM REME CE R 63

fiE, & A TR RGS , & H PR BIE i % At
#12Z —. Duffing RN

z()+dz (t)+ x° (£) = ecosur 2
K :d B, e X RBRSIBME,w K AR
HENWHER

r=y
{, 3
y =—dy — z2° + ecoswrt

¥ Duffing RE R MSNF MBI 2B B YA
RGIFTE Lorenz RAGE — T 5| ARIRIEEH|EF dzu —
w, ARG LA RAREE ] 88 A1 R Duffing 1R B 15 4138
BURNER S A G ¥ Lorenz R 45 F1 Duffing R4E R
BA—FEMERNEE T NI ESEWFIA%ER
WA LRAE N

x=aly—zx) +dzu —w

b=
ok )
u=wuv

v=—ev—u + feos(w)

w= gz

WAL D HRPESPERFIHN a = 10,0 =
8/3,c=28,d =—2.5,e=0.6,f =—8,g =9.7,
z=y=z=u=v=w=LHREHEz—y—2zF
IR 5| F A0 E 1 BT,

60

y =50 -50

200

(b) u-v-wil FEH B 5F

1 ®3|FHE
Fl LT 45 H B R GEE 5 01E » th Matlab 53R

BEGEHISA lyapunov F8EHN
LE1=1.136 49,LE2=0. 444 371,
LE3=0. 002 243 3,LE4=—0. 269 909,
LE5=—1.769 69,LE6=—13. 810 2, &R& N

IR AL
3 mBEE

3.1 #EF Arnold BERIEELLEEEL
BBRERLIRHA x,y, Arnold ZF# Ny
=1L e
IR A, R EHITX LTS, W&

BERAK:

Q" = AQ; (modN) ,n = 0,1,2, (6
KH,QH € S,Q = G, )NT AERME n BETH R
HIPLE.

3.2 ETRERZHBEETR
RN EEEPWREME, FEEH IR L

FEWER B aEGH =EAE% R.G.BGE

AL, TEXT R A E SN Et , JE B R % R EEFwIE

HEWEBEARARMERS. Rafd 6 MEHFZ.

6 MEM PGB 4 B AL, RIGHEFI E#HTE

B8 NEREF, ,F, ,F; ,F,,F;5 ,F; SR ARG =5

B R,G,B# TR E AL T BN, % ) 24k

R =R .

R =RO®F @DF,

G,=GOPF.DF; (7)

B.=BQ@F, ®F,

4 mEg

B a0 256 X 256 ) lena & B R, XT B
BTN, BB BRANT .

(DEAFERER I, R A Arnold B Xt K4
TR EMBER. BRAGREMERWER 1.

ORABTHNREREMES 6 CLATEM B
FH, 1HHHE 1 Lorenz-Duffing & B R Gifa B 5
) xi{xpsk = 1,2,+++, 65 536}, y{yssk = 1,2,°,
65 536} ,2{zs sk = 1,2,+,65 536} yu {ws3k = 1,2,
«+,65536} ,v{msk=1,2,+,65536},w {w,;k =
1,2,+-,65 536) IR RGH H KT x.y,2,u,
vow WEHS AN, Tt —S T B KTEE
255 MRS B EE. B&FFMERN /NS =00
K 1000 £F, 5 256 R4, BRI HEER 6 MEE

F?”@J T19Y19R19UL sV s W EH T19Y13%1sUL sV W %






108 T : 3T Lorenz-Duffing B 5B A ZHE BB %K 65
HEEFLEM. B 3THK
R1 HPKEHRXEY (1] Ak, s, EZEMS, 4. —FMEisE FORME RSN
I B ES RS EEsmEESELI]L HEYV TR SR A, 2012,48(2) .,
90-92.
¥ 0.933 0.0033 (2] FAE, HUA. — 5T 0 80 P BT A AR o
EEH 0.993 3 0.012 9 [J7. HEHLER , 2002(4) : 16-21,
pop::E> 0.904 0 0.029 3 (3] Btk GEEH,EWH —METHAZTBENITNSEIT
Rl T ], T EALEER , 2009(4) : 7-13.
6 HEEiE (4] X&fg, mkd. ZFREMASNBENTERNE

AR T —FMFH LRSS, KW 2
i Lorenz JE¥i 5 1 #l Duffing BRI B R & 5
B, B FRMEEB AR, A B
BIRME LI NI FERE LR BEPIA 1342
S B AIE R FGIRME , BHE K, AR
W% 454 Arnold AR E 6 BT 0%, it
SyFTAF BSEBTESE T BT M N 2 B 0 e RE AT
IR

WAL, TRV RS, 2010(3) :1042-1044.

[5] B, ¥, k5, %, 2009 B M 25 55 3 J 3 I 5 A
M. Jb5 . B2t ARt , 2009(7) - 135-179.

(6] THI.EHHER. 5 E4RERENIELES)
FFTRESH]. Yr3RSR, 2006,55(1) 1 29-34.

(7] HE®, HEB. BrKE L] #3#%R, 2003, 52
(5):1085-1090.

{EE BT
¥ W 3B, 1981, WL, Y. BRI AN AR,

(B35 61 70

S 3K :

(1] BRT. ZHERETREARYEHEREIR
[D]. B& A HEEAYF,2010:25-40.

[2] Costanzo A di, Assuncao M D de, Buyya R. Harness-
ing cloud technologies for a virtualized distributed com-
puting infrastructure [J]. IEEE journal of Internet
Computing, 2009,13(5) : 24-33.

[3] Stage A, Setzer T, Bichler M. Automated capacity
management and selection of infrastructure as a service
providers [ C]//IFIP/IEEE International Symposium
on Intrgrated Network Management Workshops. New
York, 2009.

[4] Lawton G. Developing software online with plantform
as a service technology[ J]. IEEE. Journal of Comput-
er,2008,41(6) ;13-15.

[5] Hou Z,Zhou X,Gu J,et al. ASAAS: application soft-

ware as a service for high performance cloud computing

[C]// 12th IEEE International Conference on High
Performance Computing and Communications. Mel-
bourne, 2010:156-163.

[6] Head M R, Sailer A, Shaikh H,et al. Towards self—
assisted troubleshooting for the deployment of private
clouds[C]// 5th IEEE International Conference on
Cloud Computing. Miami, 2010 156-163.

[7] Vouk M A. Cloud computing — issues. research and
implementations[ C]//30th International Conference on
Information Technology Interfaces. USA : Northcaroli-
na University, 2008 ; 31-40.

fEEE T

XEE 5,979, B, PRIW. BRI7 AR LR B
B FRESSRE ATHEME.

T B,Q971), L, HFR By v REEHE E
HiRF.



