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An Image Scrambling Method Based on Image Blocking and Chaos System
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Abstract Image scrambling is an available means for image encryption. Since chaos system is extremely sensitive for

initial value, ergodic and aperiod, it was widely applied for image encryption. Because there are certain techniques to

decode the encryption method based merely on chaos system, a novel scrambling method based on image blocking and chaos

system is presented in this paper. The rough idea of this method is that an image is scrambled by a blocking method, and

then the result is further scrambled by a modulating way provided by chaos system. The experimental result proves that the

new method is effective.

Keywords image scrambling, chaos system, image blocking

1 5]

i

Rl E TR LM R 2 AR R R R
G5 BE AR RN A 25N 8, N, B nEH
ARIEFERRAEGRLEP N EBEOH T
flo fEREBMENERFEZ ——BBEILE
MEBR ZHEE, FERAELRESEET
EMERMERERERHARTEBLILLE BX
MIRfEABEN, N X B RPPERELABERNEM,

BRIATERELNHRCHRBTIFZ T,
Hrh % Amold A5t  Peanon fi & M%) & ¥ %

E&WMAB AR ARBFERK ST H (60572048)
W% B 28 :2005-07-06 ; B [5] B #A :2006-02-13

&l XA, BMHSEEHREREZ DS
FEPHEN TR, BT ERGERANE BH
P O BE AL R B E R L AR X
RIS, WM ZHFHEEERL,
EETRMEREMOEKELD X F @, Shi A
Bhargava #2117 —F S801LH 2 4RIEF AR E
AEGKGED R 6] H, FIFAR MRS, 7
BEFZARKNTETREERENESHAMBHEE
AERREALERN T . RAMIAAHRERH, —
SR ERERE LNERLFRER THMEY
B, 10 Seshan FE 42X METRMEE SR Z R
R RS 7 2 0T LA R HE R & 45 UM 3 Ok R

B—EER/N-BAE970~ ), 5, BIEE, 2000 FRRDKFEEEE -2 47,2000 ~2002 4 FELPBHERZEH %5 THRELEH
¥ THE,2003 ~2004 SF FHEEBE T REMITNEE, EENFRBLE PLBRE XSS EBBF, E-mail:tianyan2000@ 126. com



ER ]

B &% AT 4 HORIR R R B LT 57

B 1) B N SOk (8 ] 5 Hy R R 2 IR 4 SR T A 1 2
BRI EA IR AL, PN, LAELRGRER
G GERERE S A ERL T EME SR ERRER
SR B E AL,

ETRMELYU LRSI, AR H—
TREMMEGR RO BT E. BITEE ENE
—FMAaREATEREL -BEERE, HAWE
R PR - — PR s AT R, AXTE
RESHIT, K RSEREW, ZHEFNEALHRER
%, BYLBGE S

2 BHEES

AECL2EN BEASERETEREDER

KHIIBEDLE R, | ERHEREATLURRH

e = wF(sy) (1)
Hob u BREZESH,s, e V(k=0,1,2,) ARE,
ELREB G F: V-V, VCR iR HEPRAE s, Bt
BT —MRE s, 00

Logistic B S & — Fi 3F % 7] 5 7] of i JE % 32

MBS RLE, HEXmT .
$ia = ms, (1 = 5) (2)
Hp, 0su<s4 BEKESH, 5, € (0,1), X4
3.569945- <u<4, MHAGKLATEARE, Eid
a7 B 0 AR B AU 32, Logistic BR 5T AT DL€ LAE X [A] ( -
1,1) 9, 30l LLRR R
sin = 1 - ps, (3)
XM e [0,2], Chebyshev Btit & B4t —FTE X &
Bt 2, W AA & BB Chebyshev B2 5 1l 7]
RRH
F(s,,,) = cos(n(arccoss,)) (4)
He,s,e (-1,1), B XGC)HF S8 p=2,1
Logistic Bt % 2y — 3 &), itk B Logistic Bt 5 A1
Chebyshev Bt 51 5 30 Fh3L4 )

BREMME s, RIBWFF M EMEHE, LT
(1) 18 2] — MR M F 5, # 8 o TR 5 9 ) A
BOBRETLRAEBRKHENL. —BHEEM S, B
WS EHAS RERY F RES8 u AYE
o FE 3 NI, X N 9 A IR IR T R ST LA PR A
ANE W BEYLFES), AR R R RERE, RR S K
AR FESGARE, BEXN TR RS
RAMFEINRGE S, AR KO E R AR A
) B BE DL 50 , 50 9B D R B 77 AR B B B AT L RoR

BK(F p,s0) BB

3 EFEE SRR E R EEL

KT RIRMF I 80 B S b e,
ENB—FETERIROZHELTE, FER
SHERKEMNME SR — S BAER, KA
RHMETHRMBEMOERL T E. ByEER
FREAFENES, A TFAERMBAZHEMNT
7 1) L, BT 6 B L o 1 e BB R B

TEAHAXH BN BRSNS T (R T HH
B, EUTSES, HELEQNAMIER
2m x2n,m,neN),

(1) BERBRSSR 4 WY HBELE AL
EFHMAT 4 AAFME, HXEFERSHNIEN
(), £ () F3 ()R () s

(2) S3EER S (2, ) ALY (2,9) P HR
EHORBAREG S () MV (x,y) LR
JEH TR R £ (x,y) BIRE B (1) PR T
B AR, FHTFEREYNER R £V (x,y),
£ (ay), £ () MFT (x,y) AT SR B AL
B, P A —, A L EE S (2, y) M
FI0 (2, y) PR EW S HBGRIER " (x,y) f
FO () RGN TFEGEGERL), &
BH A, X724 LG, 3674 k% i —
o

(3) A58 £ (x,y) B £ (2,9) FHIBEY
SIBUE B £V (2, ) M FD (2,0) B K BALGE R
FRH folz) BT SO (x,9) FFP (x,y)
KR ERSHBAER LD (x,y) B L3P (x,y) h

(4) Mgk 2 FRMIN, BT RMAR B
WS BRI s, M sy BIFT B K B4 B m
Moo IRMFES L, = {0,0, -, MM L, ={1L,8,
e 3 HETITAS 5 B TR M Y

C = (0,0, 00" (L, 0, 1)
l:l; l:l§ l}l;" l{l;‘
lfli lfl§ lfl;" lfl;
A A A
LR SR 0V 4 R, () BPTT 48 50 B AL IS
WER fi(x,y);



58 o [ & I 2 i)

BL2E

(5) BESBE)FSE(4) S8R, L5158
EHEAGER ML,
TS E B
OHBQ)MHMER — 1 THEBZP =
(Prs) m ST — A F R Q= () nrn
bk BRAT LA F R
[ Piin ;R EK
T T { R R
M=(m ), . RELENEG,
QELEBOG)H  E—AFEREP=(5,) ...
BN EES —TFEK 0= (4,) .., TLAH
K (6) K4k
. [P, R RE%
T T {q M i H A
I=(w ) REEELENEG.
Y« R 4 et B AT LR DU B A O 2K
SR — R 7 3R — O IR 5 A R B B B T
Ckxk,k=3) ;5 —Fh o7 8% 56 8 — o8 4% 1 4y
B2 x 2 BB SY, AJE R R 4 b 6 5 AT B
BB G R RN A 4 x4 A R
K,
R R RS E R, R
(1) B RERL RESH R ERE MBI
FLI , BT 45 53R 0 B AL B K L IR AR
(2) PATHBE(3) M 72 ;
(3) BATHE(2) Mt 72 ;
(4) BEULHE, HE D E BN EIR,

4 HRERKRIH

R A B EL AR, AT ERIT TR
B, BITALRAHRRIEEEMEALSR ;2
LM B R 68 7, % BB Amold B EA
Beodk L W A By, B Uk 3 R Arnold B B AT
o

g R EBRME 1(a) fros, B 1(b) & 1(c)
ME ()M EEAXHEEEL K. HK,ZK
AR BRI R, SEBEMM AR 3)AERMEAN
RIMFIRME, RES B p =2, REMM s, =
0.4, =0.8,

MIE 1T UE S EE (& 1(a) ) E—- K E AL
ARG, T RAX FEEARENE
HLERE

(5)

q: (ie1)n2

(6)

(a) IR RIR (b) — K BAEE®R

() MK BEIEER (b) ZWEELIFRR

Bl AXHEMEALER
Fig.1 Scrambling results of the proposed method
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Fig.2 The anti-attack performance of the proposed method
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Fig.3 The anti-attack performance of the Arnold method
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