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het id e a o f a b fo e k m a tr l x
,

we p or 卯 s e a s i l n p le al g o ir t hm ot e

alc
u laet het p e ir od s 5 0 as ot va o id 5 0 -

p h i s t i e a te d p or o f
.

D e n川it on Z [9 ]
.

For a if x e d p o s i t iv e i n te罗 r ,
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15 e a s y t o e h e e k th a t

A-

y

Z`
理

l
、

一一nA

、 l

j
了

0l, B
一一

B
几 _ 1

几一 l 几一 1

n一 l
n一 1 a n _ l n一 1

0
Z了飞

l
、

一一nB

o n th e o th e r h a n d
, s u P P o s e

a l
,

t h a t 召卜 A 、 h o l d s
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.
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o d万 ) ( 4 )

15 e a l l e d t h e i n v e sr e tr an s fo mr
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.
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.
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1] 15 a n i n t e g e r ,

i
,

j
= l

,

…
, n

.

P r o o f
.
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A厂i , a n i n te g e r m a t r i x , s 。 is A万’
.

枷 p o s i t i o n 4 15 p or v e n
.

P r o p o s i t io n 4 im p l i e s t h a t th e D e if n i ti o n 3 h a s P ar e t i e a l s i g n i if e an e e
.

hT
e d i g i t al i m a g e t

arn
s fo r ,

m a t l o ll s 日f e

V e邝 e m a t n X

u s u a l l y er a l i z e d b y e o m p u t i n g th e gar y l e v e l s o f im昭 e s ,

hw i e h aer i n t e ge sr
.

H e n e e th e i n
-

A 刃1 15 s u i t曲 le fo r i n te g e r e o m p u t i n g
.

公

T h eo er m 2
.

T h e n 一

d im e n s i o n a l A rn
o l d t r a n s fo mr

a t io n a n d i t s in v e sr e tr a n s fo mr
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s
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e P e ir o d s

.

rP o of
.

I t fo ll o w s
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, 。 二 注尤
n
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.
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hT
e er fo er

,

A
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( m
o d N )

=
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hT
e t h e

oer m 15 p or v e n
.

T h e o r e m 3
.

F o r a ig v e n P o s i t iv e i n t e
ge

r N
, s u P P o s e

A rn o l d t
arn

s fo mr at io n ( 2 )
.

仆
e n m 、 二 M in { m I A 爪

(mo d 浑 ) ==

t h at 峋 15 t h e Pe ir o d of n 一

d im e n s i o n a l

君
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,
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n s i o n al Am o ld

tar n s fo mr at i o n
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I n v i e w o f Por p o s i t io n Z
, a g e n e
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,
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d/ m 刃

Dim e n s i o n

2 3 4 2 3 4

3 4 13 9 2 5 5 0 15 5 155

4 3 7 7 5 0 15 0 10 85 10 85

5 10 3 1 3 1 6 0 6 0 28 2 1 19 5 3

6 12 9 1 6 3 10 0 15 0 10 85 10 85

7 8 2 1 5 7 12 0 6 0 564 2 3 90 6

8 6 14 14 12 5 25 0 7 7 5 7 75

9 12 39 2 7 12 8 9 6 2 2 4 2 24
10 30 2 17 2 17 2 5 6 19 2 44 8 44 8

1 1 5 13 3 13 3 4 8 0 12 0 22 5 6 8 15 62 4

12 12 9 1 6 3 5 12 38 4 8 9 6 8 96
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.

H o we ve r,
th e y d i d n o t d i s e u s s th e s e e u r i ty o f

s e r a m b l in g im a g e s
.

1一1 w h a t fo l l o w s ,
t h e e o m b i n a to r i
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a t io n m e th o d to s e r a m bl e d ig i ta l i m a g e s 15

i n t or d u e e d a s fo l l o w s
.
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.
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r e n t
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.
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.

B a s e d o n s t e p l
,

d i s ti x一e t d i
l n e n s i o n a l

Am o ld t r a n s fo r m a t i o n s

P l i e d t o d iffe
r e n t b lo e k

O f th e ir i n v e r s e
O n e S

m a t r i e e s to s e r a m b l e

a r e a P
-

t h e m
.

U s i n g t h e a b o v e 一 m e n t io n e d m e t h o d
, n o r e s to r a -

F ig
.

2 8 00 x 60 0
,

2 4 bi t s
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i m ag

e
.
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a t i o l l re s u l , 5

for m F ig 2
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。
)
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11

t io n im a g e of r th e o r ig in a l e a n b e o b ta in e d u n le s s th e s p e e ia l b lo e k m a t r ix m e th o d 15 u s e d
.

1* 15 v e琢

d iff i
e u l t to er s to r e t h e o r ig in a l im a g e of r ill e g a l a t t a e k e r s ,

b e e a u s e t h e r e a r e l o ts o f w a y s t o d iv i d e a n

im a g e i n to b lo e k s an d e a e h b l o e k m a t ir x h a s t w o e h o i e e s : t r a n s fo mr
a ti o n a n d i n v e r s e t r a n s fo r m a t i o n a s

s } l o w n i n F i g
.
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hT
e r e fo er e x p e e t e d s e e u r i yt e a n b e a t t a i n e d

.

I f a s i n g l e Am o ld t r a n s fo mr
a t i o n 15 a P
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a ti o n m e t h o d h a s
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.
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b lo e k i n g A m o ld t r a n s fo mr
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.
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.

2 b y 3
一

d im e n s io n a l Am o ld t r a n s fo r m a t i o n a n d

i n v e r s e t r a n s fo mr
a t i o n ,

an d e o m b i n a to r i a l t r a n s fo mr
a ti o n r e s P e e * iv e ly

.

hT
e t r a n s fo r m e d er s u lt s a r e

s h o w n i n F ig s
.

3 a n d 4
.

A l t h o u
hg th e d i ffe

r e n e e i n th e t r a n s fo mr
e d r e s u l t s 15 u n k n o w n , o n e e a n er

-

s t o er t h e o r ig i n a l im a g e b y th e e o

err
s p o n d i n g t im e s t r a n s fo mr

a ti o n s o r i n v e r s e s t o F i g
.

3 ( F i g
.

5 (
a ) ) ;

w h i l e o n e e a n n o t er s t o er t h e o r i g i n a l im a g e

for m F i g
.

4 u n l e s s th e s p e e i a l b l o e k m a t r i x m e t h o d s u s e d i n

s e r a m b l i n g i m a g e ar e k n o

wn
.
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.
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)
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t r a n s fo mr
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一

d im e n s i o n a l o n e s
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a n d 5 t im e s i n v e r s e o n e s fo r F ig s
.

4 ( b )
a n d 4 ( d )

, r e s p e e -

ti v e
ly

.

O n e e a n n o t o b ta i n th e o ir g i n al i m a g e b e e au s e th e b l o e k m a t r i x u s e d i n s e r a

lbn l i n g th e o r ig i n a l

F ig
.

4 R e s u l t s Of Z
一

dime
n s i o n a l an d 3

一

d im e n s i o n a l A r ll o l d t ar n s fo mr
a t i o n s a n d t h e i r i n v e 巧 e t ar n s fo mr

a ti o n s fo
r t h e

bl o e k e d i m略 e 。 f F ig
.

2
.

(
a

) an d ( b )
, r e s u l t s o f 1 t i m e t ar n s of rm

a t i o n an d 5 t im e s o n e s re s p e e t i v e ly : (
e ) a n d ( d )

, r e
-

s u l t
s

of 1 t i m e t ar n s
of rm

a t i o n a n d 5 t im e s i n v e r s e o n e s re s P e e t i v e ly
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iF g
.

5

l m a g e W a s n o t

R e e o v e r e d er s u l t s of s e r a m b l e d im铭 e s
.

(
a

) F o r
R g

a P P l i e d
.

T h i s s h o w s th a t ht e e o m b i n a to r i a l

3 :
( b ) fo r F ig

.

4 ( b ) ; (
c

) fo
r

F i g
.

4 ( d )
.

t r a n s fo mr
a ti o n m e t h o d h a s g o o d s e e u r i yt

.

cA kn
o w l e d g l l l e n t W e t h a n k D r

,

Z o u J i a n e h e n g a n d D r
.

D i n g W
e i fo r t h e i r k i n d h e lp

.

R e fe r e ll C e s

1 A rn
o ld

,

V
.

I
.

e t a l
.

E嗯 o d i e

orP b l
e m s o f C l a s s i e a l M e e h a n i e s

.

M a t h e m a t i e a l p hy s i e s M
o n o
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N e w y o rk : W
.

A
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B e n
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j a m i n ,

I N C
,

19 6 8
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,

2 Qi
,

D
.

X
,

F r a e t a l an d i t s e e n e r a t i o n 。 n C o m p u t e r

( i
n e hi n e s e

)
,

B e ij i n g : A e a d e

而
。

阮
55 ,

19 94
.

3 D i n g ,

W
e t al

.

A n e w k i n d o f d ig i t al iam g e t ar n s of rm at i o n i n i I l
of

I1 l 1a t i o n d i s , i s i n g
.

I n : Iofn 邢
a t i o n s e i e n e e s a n d M i e or e l e e t or n
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e
h

n o
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o
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B e ij i n g : A
e a

d e m i C P
r e s s ,

199 5
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X
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e t a l
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A n e w im
a g e t r a n s fO
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r e n t p i e t u er s

.

I n :

玩
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e d
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e t a l
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N e w Y o kr : M a cr
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l n e k k e r

,

In c
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19 9 9
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.

5 Di n g ,

W
.

e t al
.

D i g i t a l i rn a g e t ar n s of r

amt
i o n a n d infO rm

a t i o n h id i n g a n d d主s四i s i n g t e e h l l o l o罗
,

C h i n e s e J
.

C o m p u t e几 ,

199 8
,

2 1

( 9 )
:
8 3 8

.

6 Qi
,

D
.

X
·

M a t五x t ar n s of 二
a t i o n a n d i t s a
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.
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.
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.
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.
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.
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