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Abstract Due to the good properties of chaotic sequences including their sensitive dependence on initial value, pseudoran-
dom, ergodic, an image scrambling method, called semi-space domain, based on two times 1-D DCT and chaos maps is pre-
sented in this paper. The procedure of the algorithm is mainly divided into two steps: first, an original image is decomposed for
its first variable by 1-D DCT, then by chacs system, a scrambling result is achieved. After by inverse 1-D DCT for the scramb-
ling result, repeating the same procedure for the second variable, the final scrambling result is obtained. At the last part of this
paper, the experinental studies are carried out on certain standard test images. The experirental results show that the new
method is effectiveness.

Key words: Information Hiding, Image Scrambling; DCT ( Discrete Cosine Transformation) ; Chaotic Sequence

Internet

, , 2-D
, , Amold , , ,
FASS Gray DCT

[1.2]

(3% shi  Bhargava :

[5]
" 1 DCT

, ( Discrete Cosine Transform, DCT)
(7]

- 2005- 01- 23; © 2005-04- 18 [



173-

3
A Mx N , f( %, y) (%, Y) ,
: x=1, M y=1, ,N, C(u, V) DCT
(u,v) DCT , , DCT
M- IN- 1 (2x+1) um (2y +1) vit
D(u,v) =a(u)a(v) X6:0y6:0f( X, Y) c0s oN cos >N
U=0,1, ,M-l ]
v=0,1, ,N-1
1/M u=0
a(u) =
2/M u=1,2, ,M-1
) ( 1
agg = M VO (1) £(x, y) DCT X
2N v=1,2, ,N-1 24 ’
DFT DCT , DCT
, 2-D DCT 1-D DCT D(u,y) =a( u) '\é;:f( X, y) cos (ZX_;iM u=0,1, ,N-1
v 1 o _ IN u=0
D(u.y) =a(u) 6 f(xy)cos % =01, ,M-1 A= 2N u=1,2, ,N-1
D(u,v) =a(v) '\:5 lC(u,y)cos % v=0,1, ,N-1 (2) D(u,y) ) S'(U’Y)
y=0
3 S'(u, DCT
oCT (3) . (uy)
M- IN- 1 a4l oy +1 F(xy) =6 a(u)s(uy)cos XIDUT o1 N-1
f(x,y) =6 6 a(u)a(v) D(u,V)cos ( x2N)un ( yZN)Vn ' u=0 ' 2N T
u=0v=0
x=0,1, ,M-1 (4) f'(xy) y
y=0,1, ,N-1 DCT
N- 1
, A MxM , DCT ) D'(x,v) =a(V) 6 _f'(xy)cos (2x_;N1m v=0,1, ,N-1
y=
T
(5) D'(x V) :
1M u=0,0s v« M- 1
Tz oy 41 S"(x,V)
. 2/|\/|cos%j 1< us M- 1,05 v« M- 1 (6) S (% V) DCT
T , T xA f. (X y)
M xM , A DCT , B=T X% f.(x,y) :N6_la(v)C"(x,v)cos (ZX_;-Nlm y=0,1, ,N-1
v=0
AxXT' A DCT B T xBx
T ,
(7) (1) (6),
2
[ 6]
Xer1 = HF( %) H
X M(k=0,1,2, ) , Fv 4
-V, R X Xice1 Cameraman
Logistic , ’ % =0.1,
S Xeeg =UX(1- %) O< p< 4 X (0,1) (1) 5 2( b)
3.569 945 <pu<4 X
XO1 )
{Xk:k:O,l,Z, } ( 2(C))
- | (2) ,
3
, DCT
3 DCT 8 x8 o BT ’
10 10



174 2006

e i %1&3%%%“
ARy ()7 y i)

(b)Xf x

(@) DCT 2545 Y B ALES DCT 2545 i B A LIE]

2 AOTERERL

[ 1] X Qi, Zou Jiangcheng, Han Xiaoyou. A New Class of Scrambling
Transformation and Its Application in the Image Information Covering
[J] . Sciences in China, Ser. E, 2000, 43(3) : 304-312.
i SR [2] CW Wu, Rul’ kov N F. Studying Cheos Via 1-D Maps: A Tutorial
(@BID)E (b) DR R [J] . IEEE Trans. on Circuits and Systems: Fundamental Theory and
3 BggasE R L
Applications, 1993,40(10) : 707-721.
[ 3] Kohda T. Information Sources Using Chaotic Dynamics[ J]. Procee-
| dings of the IEEE, 2002, 90(5) : 641 - 661.
, 5 [ 4] Yeo JC, Guo JI. Efficient Hierarchical Chaotic Image Encryption Al-
( Buttenworth) gorithm and Its VLSI Realisation [ J] . IEE Proceedings on Vision,
Image and Signal Processing, 2000, 147( 4) : 167 -175.
[5] C Shi, B Bhargava. Light-weight MPEG Video Encryption Algorithm
[C]. Proceedings of the International Conference on Multimidia’ 98,
New Delhi, India, 1998. 55-61.
[ 6] , , . [J].
,2002,14(2) :1-4.

20

o

o

i
e
|

' : G e i [ 7] Sseshan,etal. Handoffs in Cellular Wireless Net-works: The Daeda us
4%@%%}5 5 DR RREE 6}3@1[%1%7&% Implementation and Experience[ J . Kluwer International Journal on
Wireless Personal Communications, 1997, (4) 3: 141-162.
, [ 8] , , . MATLAB [M].
,2003.70-71.
(1971-), , ,
(1970, :
DCT ) ; (1974-),
, DCT
SPW/ProSim 2006
2006
SPW, ProSIm 2006 5 20 212 , ,  ICSE2006

: — " ( Software Process Change—Meeting the Challenge)

( )
, (
) ; ; ; ;
, Intemational Joumal of Software Process: Improvement and Practice
(1) ;
(2) ) 10 :
(3) : PDF  MS Word
(4) http: / /www. cnsga. com/  spwprosim2006 http: //www. iscas. ac.cn/  spwprosin2006
;2006 1 6 ;2006 3 3 ;2005 4 3
. +86-10-62612440 . +86-10-62550138

: Spwprosim2006@ iscas. ac. cn : 4



