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A Novel Image Watermarking Algorithm Based on Integer DCT

FANG Chun , ZHANG Cui-Fang , WANG Hong-xia, CHEN Dao
( Department of Information and Technology, Southwest Jiaotong University, Chengdu 610031)

Abstract Robustness and invisibility are used to evaluate the performance of the watermark algorithm. In order to design a
complicated scheme with both preferable robustness and invisibility with low complexity, in this paper, a new watermarking
based on Integer DCT scheme is proposed. At first we studied the integral transform characteristic of the frequency
coefficients,to find out the coefficients which are fit to be embedded and the relation of theirs embedded threshold. Then we
formed a new image by extract each block DC coefficient, and select out numbers of the blocks with complex texture. At last,
by Integer DCT, the digital watermark signals were embedded into the frequency coefficients of the theses blocks.
Experimental results show that the proposed watermarking scheme ensures that the invisibility of watermark, and have good
robustness against various attacks such as JPEG compression, noise, filter and so on, even if under the mosaic attack.
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Tab.1 Robustness versus some attacks
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ML R B 1% 66. 1 81.7 84.6 93.4 22.38 25.44 25.30 25.33
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1700

B 4 DR 2R

B3 %

g AR B C LA TR R Ar. O T
AR SCHR B A O R RSB R 5 SR [T ]
H BB B DCT UK ERSR ik R AT LR, ik 2 From , B
P R AR SCHE B W SCR (7 ] 551 (TT /e 41))
AR LU PERE , U HT JPEG R4 AE ) .

2 SHELE

Tab.2 Robustness comparison

AH K (% )
ity
A B C D TT
T i 100 100 100 100 93
5 a7 5 2% 54 0,001 78.3 94.8 96.6 99.6 93
T I 75 5 2% 54 0. 003 63.9 81.1 83.6 94.0 63

JPEG JE 45 H ¥k 80 100 100 100 100 90
JPEG JE4 H T H 40
3 %3 PEIE B

92.3  99.6 100 100 73

62.5 76.0 78.1 85.2 63

6 % it

MR # K DCT 2R e P, X0t Jok 28 30 ) 45 1 1
FIERESEAT 20 B, S 1 26 T 840 DCT 22 46 i 3
IKERSE o SRR 1A R o A 5 R K B AT
LM G R e SRR R W, B A
SR AHT N, H BER FEAIK, {H PSNR 1 25 FEAK, 275
% IR E R E M MO 2R i A R AL B LC X F)
TR A YERE M iR . FL i A58 A C,
K El i A Fl % J5 PSNR & 40. 68dB, 3 H /K Bl fix A
B BRSO 2 X B, 36 W% 00k B AR 4 i i il
PEo J3ANE N BA AR 95T JPEG JE 47 P4 AE , 76 1
AR U A5 Bt T B A ARG Y S RE Ty, B
15 3 x 3 #Y EhFE pg Xy T W B4R R K ED IR, 2R ]
Ak BRI i E

H TR 0 2 A0 HL 264 F5 i A [ 1) % %% DCT
ARG, B B R T T R R S B R R, R 2
4 A AT 5 G e I8 122 53005 ML HL. 264 4 i 45 & i
K, SEIAK EN R A o

5 % 3Lk ( References)

1 Bao Chui-mei. Digital watermarking and applications for copyright

protecting of digital works [ J]. New Technology of Library and
Information Service,2006, (6) :64 ~68 [ fif] 22 . %t =% /K EJ f H AF
B AR S AR g R LT ] SR A A B AR L 2006, (6) -
64 ~68. ]

Bami M, Bartolini F, Cappellini V, et al. A DCT-domian system for
robust image watermarking[ J]. Signal Processing ( Special Issue on
Watermarking) ,1998,66 (5) . 357 ~372.

Cox T I, Kilian J, TLeighton, et al. Secure spread spectrum
watermarking for multimedia [ J ].

Processing, Jan. ,1997 ,12 (1) :1673 ~1687.

IEEE Transactions on image

Huang Ji-wu,Shi Y Q. Chen Wei-dong. Embedding strategy for image
watermarking in DCT domain[ J]. Acta Electronica Sinica, 2000,
28(4):58 ~61. [ # 4k, Shi Y Q, & T A&R. DCT I B (R /KD %
AR HRMB R T]. 1 T2%4,2000,28(4) : 58 ~61. ]

Jayant N, Johnston J, Safranek R. Signal compression based on model
of human perception[ J]. Proceedings of the IEEE, 1993. 81 (10) :
1385 ~1422.

Watson B. DCT quantization matrices visually optimized for individual
images[ J]. SPIE: Human Vision, Visual Processing and Digital
Display IV,1913,1913; 202 ~216.

Zhang J,Ho A T S. An efficient digital image-in-image watermarking
algorithm using the integer discrete cosine transform (IntDCT) [ AJ.
In: Proceedings of ICIS PCM[ C], Singapore, 2003:1163 ~ 1167.

. Kerofsky: Low-

IEEE

Malvar H, Hallapuro A, Karczewicz M. et al
complexity transform and quantization in H. 264/AVC [ ]].
Transactions on Circuits and System Video Techndogy,2003.13(7) .
637 ~644.

Iwahashi M, Nakagawa K, Chokchaitam S, et al. Theoretical analysis
on optimum word length assignment for integer DCT [ J].

Processing,2004 ,4(8) : 2507 ~2510.

Image

Haykin S , Xiao B L. Detection of signals in chaos[ J]. Proceedings
of the IEEE 1995,83(1): 95 ~122.
visible

2006 :

Shao-xian. A  contrast-sensitive

[J].

Huang Biao-bing, Tang

watermarking scheme Multimedia of IEEE,
13(4) ~(7): 60 ~66.

Delaigle J F, Devleeschouwer €, Macq B, et al. Human visual system
features enabling watermarking [ A ]. In: Proceedings of IEEE
International Conference on Multimedia and Expo[ C], Switzerland
2002 . 489 ~492.

Lu Jin-hu, Lu Jun-an, Chen Shi-hua. Choas Time Sequence[ M ].
Wuhan: Wuhan University Press,2002. [ B 4 8, ili H 22, B+ 4E.

TR FE S M. 2B B 2R R L, 2002055 ~ 83 ]





