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An Adaptive Color Digital Image Blind Hiding Algorithm
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Abstract In the past, most image hiding techniques were applied only to gray scale images. Now, many valuable images
are color images. Thus, it has become important to be able to hide color images. In this paper, an adaptive color digital
image blind hiding algorithm is presented. A color scale secret image can be hidden in one color carrier image with the
schemes. To increase the quantity of the embedded data, the hard c-means cluster and color quantization technology based
on discriminative palettes can be used in the algorithm. In particular, in order to further enhance the security and
robustness of the hidden image, the scrambling technology based on hyperchaotic mapping can be used as pre-process of
color image information hiding. The coupled map lattices mapping is used to generate hyperchaotic sequences, and the

secret image is encrypted by changed image pixels value and image pixels position. The initial parameters of hyperchaotic
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mapping can act as the private keys. The experimental results are satisfactory.

Keywords color image, information hiding, hard c-means cluster, hyperchaos, color quantization

1 5

i3

FRRBBEAMERGEERETR A HEAZ
ORI BRI AR S R A E DB, HET
KR EEBE RE B AR A B GAH K, T B 2 5 R
BEANMERTRERR RAEGH THHEER
KEMBEH D BRERBRERERE. B TFEH
HHE R BB R R G E R, B T R 5 Ba R 5 AR R A
FTRHABGYPREFEEN".

BET MK 224 CEPOGRERRETS B

B &M B LR TR E A A 53 % W 4% % ¥ B (20042D0500508 )

W78 H #:2005-03-03 ; & B H 3§ :2005-09-21

F—EBE A XA (1966 ~
BEBNESEBRBES, E-mail:livjiandong@ bipt. edu. cn

B NEBGEBNHITE. T BRITE, FER
FEEGON T B R, AR E RN REE
B i AREERENREBRGENBRSER.
EEARHTEG A BN RES A+, %8R
BAEARE—IEEGRED S —EE KPR
AREBEEREBE RGN, T ERRGHREERK
MBEERENREBEGETHLER, FELHE
WEHFERR, XRABERERBRTRAE &
IRBARNERE G, FAREERENMER
RCBABHERMFE (BRAERK 4,5,3 1) Xt
BB BRI ITHE ¢ HERI (BRI

). B RIEE, 1995 EFRBRNFHBRAT VML EN., TERRTIRRREERRANR K



1396 PEESEEER

1%

A3 HRKGRAEBMEBRNFERRERE,
HNRFEGNAZ I BRERACRETYARNK,
BEEARIANBFRRNRSIGELLBRLERL
feH)E, HEM R A D BREERINAEREM P, #
B EFEENATEREE R R ENKERR
BEYRATRCEGRE, BEFHRP THRER
BRI EE G HEIBERRER,

2 HEEBROE c HERKE

N R R 0 X R e A O, T X A B 4%
Mo X EBE AER, B, AVERRESRERE
B BRI, B EN N BEEERATAY, 8
BEROGN EBEERBRBRRESBAEHBEMN
ARG BETNFE, FELBEEHMUARER
RN K, FA—BRAHNPHERE  FHAY
FERBRARE  EXAEEBREORAELH, HiE S
AREBK,

BB~ MM TENEREBENTREAR
B BEEGE M EMNRCBLEBREEM 4,
SIMEFTEHEMARSBE, FEABEGNE
BALBREZAN RABENAEEN, BRMNEER
NATFEERARENHE MAEEMHAFERA
WERFR. X, EF SRR BT EZEANABER
AEBREBEGFENEBARE MATERKE
BOATMER T REEENE R,

LEBREER X, BHBERCBABRNAE
B (HFAam43,5 M) EBEF, BRER X, &
NG, DABBRXBEG, ) ABEK3 x3 4R, R
BEy5RGBEGCHENRER

¥, ,=0.587G +0.299R +0. 114B
HTXERYRIBEME#TRE, BIHHEHER X
BENTEHE Yy,  FRBALRURREHE, ZEK
R JLANHFAE

(1) BESRE ATERERAERE FHE
1k B U B

6= 52 X [y -, (EFRRABHE)
(2) FYWBURE, EFE NG, j) o

1 < t L
P = [53 3 D - 87

(BRTHE NG, j) KFREHE)
(3) WSURME, AT X FE AT E EET

EE
R,y RRBEKG, KR EME p R XM

RESMERARXNT 3 ME, BT R

T = e &
x, = (G, aT, BE)

BWERX MR EBRRABERI ESHPH
— MR IHBITE  cHERRITRRET &
X'#c 5,88 cAHNTERKX X, -, X, AR
BER g =py, (x)FER x, 5 X[ (I<isc ) YRR
KEUEE ¢ 5 pa o X BIRFIER Y, BRA
pae {0,118 ¢ MEERREWROERE U =
(o IR BRI GHERE, B c ERKEERNT .

M A RBRHN B c =3, REZENREF L
BE &, BEE X' 80T A B R KX R AU K 1
Bx, UFHRBRE T HRBFHDBIRETH
FORHERERSAR A, RETFHEEINHRE
KERBR PO FRBHNAHE b =0,

(DI EREH U U
o [1 4 = min 1477)
T lo st

ReF, &P Hx, 5% i KWBEREp” ZHK
BER,
Q) EFRLFUBRER PO

Fkb+])xk
pl = L——— i=1,2,+,¢
P

GYWMFEP® -P V| <o, ME A L8
HRGEE URRERE P, BN, 2 b=b+1,%
LEZ: S

%t 4% Baboon (120 x 120) #l Lena (120 x 120)
ST T RE ¢ WE R, BUMAUE K 19 & 9 in 4L
Ha=1,p=10,%REFLHEME =005, BREER
RFEIMKR2, BESBEBK, RUXRTEEL
BERAZAXEMRE NRIMR2B/BH.FE
RN BRIV, K, RZAV, K, BBHHN Y,
X, FIRRSERE U, X RGE&HTRS, BB
RS RE (BT E 1), & V, KRB E MR
R HA 8bit MERF R, V, ROXAKENMERR
A 10bit B (R 8L 7 V, RO KENENMER



%103

XK :—f BB AT RRE R 1397

%1 M Lena BARRMK
Tab.1 Clustering prototype for Lena image

A2 BB RUBE WEBE  THREBE
v, 4.0472 1.306 89 4.1876
v 17.8037 3.36716 17.9170
Vs 42.9121 4.48853 41.643 1
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Tab,2 Clustering prototype for Baboon image
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Vy 36.82536 3.8895 29.93193
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Tab.3 Date list for experiment of image hiding

RAEG  BARER BKEERTY  KEER
(120 x120) (bits) BRI MAREZ
Baboon 143 436 32.53 6.02
Sailboat 135104 31.52 6.77
Lena 131824 31.39 6.86
Airplane 131 862 31.23 6.99
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Fig.1 Clustering result for color image
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Fig.2 The experimental results of image hiding
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Fig.3 The experimental results for robustness of hiding algorithm
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