57 11 2008 11
1000-3290/2008/57 11 /6955-07

ACTA PHYSICA SINICA

Vol.57 No.l1l November 2008
(©2008 Chin. Phys. Soc.

300071
2008 4 20 2008 5 13
DQFT
DQFT
DQFT
PACC 4230V 4230K
I. 6
Sangwine  Ell
DQFT
1018
1—9
47
11 13
18
DQFT
8
R G B
9 R G B
* 60577017 60777007

T . E-mail zhai @nankai.edu.cn

DQFT

1113

16 17



57

6956
1 = —1.
p p 13—15
Qo= oo+ g+ ok 5
fxy F ouw
Fuw . F u
2. DQFT ,
Fuv =F uvov +F, vvi+F uoj
RGB + F, uwvk. 6
R G B HIS HIS
keB 3. DQFT
XxY I x y )
Xy x € [ x
0 X-1 y&€ 0Y-1 3 v . nxy bouow
R G B 3 1
0 [ x y 14 15
1 =R L+ G ' + B k.
xy Xy 1+ xy J+ Xy 1 fay
. . 1 /¢A27m xy g Xy
fz{;+fil+fji¢+fkk g x y =fxy-e/l/‘2m'x)
f=111¢ 2 gy /i DQFT
G uw .
3 G uw
6/1827(1) u v H u
fxy:ﬁxy+ﬁxyl HuU:GlLU /1B2Trbub
thoay Sy k 2 4 Houow #2  DQFT
foxy =00 fxy h xy h«xy
13—15
X-1 Y-1 2( ) _1
F u ZZ “"Xfoy':; h x y =DQFT™ DQFT f x y
x=0 y=0 ,uAZml xy /1827rb uw v
13—15
X-1 v-1 (L) M1 M2 M M n x
. 12 Xty
x = € Fuw 4 b u v ity My M
S/ Y /—1/2)2) Y M Mo M4 M 1
jZ jZ 0
e HaZnn(x,y) e M52 (2,0)
DQFT DQFT™!
S(x) m G(u,0) o h(x,y)
EnEEG SinEES
1
H u v
2 ps b ouow G u v
1 M2 h x y DQFT Guwv =Huwv- ™"



11

6957

M2

noxy

g xy .
My XY

h(x,y)

RRERR

= DQFT"'

e—/1”27t[1 u

b uwv

G uw DQFT fay =goaxy- ela™
2
S oxy
e-Hs2nb(u;0) e Han(5,y)
DQFT DQFT ! |_| |
G(u,0) > fxp)
Ha Hi ’1J
fREE S
2
89
DQFT h x y 2
v . e—/1427m xy
5.
2
50
Ha HMp M 3 512 x 512 lena
a b
c d e
f
PSNR =305.69 ¢ noxy
b uw
8
4 512 x 512
peppers airplane mandrill . a
c e b d f
50
2 89
4 6. PSNR . 1 lena peppers airplane
mandrill PSNR
0
Sa b ¢ d lena



6958

57

3

peppers airplane mandrill

0.0005

lena

0.001

b

c d e

PSNR = 305.69

g



11

6959

a ¢ e f
b d f PSNR 303.29 306.76 305.87
lena PSNR peppers PSNR airplane PSNR mandrill PSNR
Gaussian 0.0001 31.70 32.79 28.47 30.78
Gaussian 0.0002 28.72 29.82 25.50 27.81
Gaussian 0.0005 24.82 25.94 21.62 23.93
Gaussian 0.001 21.92 23.03 18.73 21.06
salt & pepper 0.0005 24.75 25.73 22.05 24.12
salt & pepper 0.001 21.91 22.43 18.75 20.89
salt & pepper 0.002 18.78 19.32 15.84 17.99
salt & pepper 0.005 14.63 15.46 11.66 14.09
Gaussian 0.0002 + salt & pepper 0.0005 23.23 24.29 20.37 23.42
Gaussian 0.0005 + salt & pepper 0.001 20.31 21.03 16.85 19.95
Gaussian 0.001 + salt & pepper 0.002 17.08 17.71 13.78 16.85
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Abstract
In this paper a new method for color-image encryption using discrete quaternion fourier-transforms DQFT combined with
doubled random-phase encryption as used in the optical implementation is proposed by which color images can be processed as
a whole rather than as separated color components in three channels so that the complexity of the encryption system can be
effectively reduced without any reduction in its security. The principle of both encryption and decryption is detailed and the

robustness of the system has been examined experimentally .
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