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Robust lossless image data hiding with statistical quantity shifting

Li Xiaobo, Zhou Quan
Key Laboratory of Space Microwave Technology, China Academy of Space Technology, Xi'an 710100, China

Abstract: Robust lossless data hiding has extensive applications in medical imaging systems, law enforcement, and remote
sensing. A robust lossless image data hiding scheme is proposed in this paper. The original cover image can be recovered
without any distortion after the hidden data has been extracted if the stego-image remains intact, and conversely, the hidden
data can still be extracted correctly if the stego-image goes through JPEG 2000 compression to some extent. First, the pro-
posed scheme divides a cover image into a number of non-overlapping blocks and calculates the statistical quantity of each
block. Then the statistical quantity values are shifted by appropriate thresholds, which are selected according to the maxi-
mum absolute value of the statistical quantity. Finally, we can embed secret bits into the blocks by using the statistical
quantity values which have been shifted. Simulation results demonstrate that the proposed algorithm can achieve high per-
formances in the visual quality of the stego-images, data embedding capacity, and robustness. Performance comparisons
with other existing robust lossless data hiding schemes are provided to demonstrate the superiority of the proposed scheme in
embedding capacity when keeping the visual quality and robustness at a similar level.

Key words: robust lossless data hiding; statistical quantity; visual quality of images; embedding capacity; robustness;

JPEG2000 compression
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£1 BEGHRA/NG 8 x8 HATE XML R
Table 1 The performance of the proposed scheme with block size 8 x8

E 1% PSNR/dB  Zi/bit  BME(T,,T,)  BME(R,,R,)  AH(B.B)  EKRIE4%/fi  BER/%
Lena 38.77 4 096 (64,50) (192,78) (4,2) 13.5 0. 195
airplane 38.29 4096 (64,56) (192,72) (4,2) 11 0. 098
boat 38. 66 4 096 (64,37) (192,91) (4,2) 10 0. 171
goldhill 38.40 4096 (64,45) (192,83) (4,2) 9.5 0. 098
peppers 37.72 4 096 (128,36) (128,92) (4,2) 14 0.269
baboon 36.01 4 096 (192,196) (128,60) (5,4) 4.5 0.342
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maximum JPEG2000 compression and the embedding level g,
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Table 2 The performance of the proposed scheme with different block size on image ‘ Lena’

KRSy R/N - PSNR/AB Zid/bit  BME(T,,T,)  BME(R,,R,)  #RAZ(B,.B,)  WKEHH/ME  BER/%
4 x4 36.7610 16 384 (64,56) (16,24) (5,5) 7.5 0.616
4x8 36.916 3 8192 (64,34) (96,62) (5,3) 14.0 0. 293
8 x4 36.9109 8192 (64,62) (96,34) (5,3) 15.0 0.232
8 x8 36.889 6 4 096 (64,50) (256,78) (5,2) 16.0 0. 049
8 x16 36.5152 2048 (64,68) (576,188) (5,2) 17.5 0. 098
16 x8 36.8526 2048 (128,69) (512,187) (5,2) 18.0 0. 000

®3 EHMEBTHRRBEENIEER
Table 3 Performance comparison between others algorithm and the proposed scheme
@ Ni g A Sk Zeng %N 5% A SR
(512x512) PSNR - #eht  f7if%  PSNR g4kt 7K BER  PSNR AR {7 BER
/dB /bit /(bit/pixel) /dB /bit - /(bit/pixel) /% /dB /bit  /(bit/pixel) /%

Lena 40. 19 792 0. 80 38.07 2048 0. 80 0.015 38.77 4096 0.59 0. 195

airplane 40. 17 792 0. 80 38.09 2048 0. 80 0.013 38.29 4096 0.73 0. 098

boat 40. 47 560 1.00 38.09 2048 1. 00 0.182 38.66 4096 0. 80 0.171

goldHill 40. 18 792 1.08 38.10 2048 1. 08 0. 157 38.40 - 4096 0. 84 0. 098

peppers 40. 48 560 0. 61 38.12 2568 0. 61 0. 047 37.72 4096 0.57 0.269

baboon 38. 68 585 1. 60 38.05 850 1. 60 0.243 36.01 4096 1.78 0. 342

© [ B RS AR A



1366 hEEZ KL www. cjig. cn %17 4
FRBERALLT]. hEE R EE%R,2011,16 (6) : 1094-
3 Q:liq: -i*/k\. 1101. ]

PE T —FhE T PR B BB é’u/‘*
BRI EUG AR Z I O T 16 IE A R HURL 2% 5 BUS
SE A TR R 6 SR R 5 21 % % AR R 2 @J
AN JPEG2000 Fi 45 45 3F % & Uik B 8 1 i $2 B
AR B . SCIRZE BRI, A SO AE UG L T
R A S S EE 3 A AR R AR AR RE
TE PR PG AR b o0t G P 5 L At 65 T 461 B
ABAY RO T, A SCRR RS T 8 M ik A%
o HAN AR SCRE A A G R AT AT
R, L B 22 AR, PAT RO P . IRL i &6
AT LA FH 30 B 2 A5 A IBGIE | 728 B A4S 4

2% 3L K ( References)

[ 1] TianJ. Reversible data embedding using a difference expansion
[J]. IEEE Transactions on Circuits Systems Video Technology,
2003, 13(8) :890-896.

[2] NiZC, ShiY Q, Ansari N, et al. Reversible data hiding [ J].
IEEE Transactions on Circuits Systems Video Technology, 2006,
16(3) ; 354-362.

[ 3] Chang C C, Tai W L, Chen K N. Lossless data hiding based on
histogram modification for image authentication [ C]// Proceed-
ings of IEEE/IFIP International Conference on Embedded and
Ubiquitous Computing. Shanghai: Shanghai Jiao Tong University
and Shanghai Computer Society, 2008 :506-510.

[ 4] Tai WL, Yeh C M, Chang C C. Reversible data hiding based on
histogram modification of pixel differences [ J]. IEEE Transac-
tions on Circuits Systems Video Technology, 2009, 19(6) : 906-
910.

[5] Qiu Y Q. Image reversible data hiding with modified integer

Journal of Image and Graphics,2011,16(7)
1146-1152. [ ERNE . ) FH e il 00 48t 52 LIRS E B4 B
B[ J]. v EEREIE 4 ,2011,16(7) :1146-1152. ]

[ 6] WangL, GengZ X,Chen L, et al. Reversible information hiding

transform [ J].

algorithm for remote sensing image with high radiometric resolu-

tion[ J]. Journal of Image and Graphics, 2011, 16 (6) :1094-
1101, [ 522 RO , i, 46 . s it S o0 0 3 RO A P 3t

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

Vleeschouwer C D, Delaigle ] F, Macq B. Circular interpretation
of bijective transformations in lossless watermarking for media as-

set management [ J]. IEEE Transactions on Multimedia, 2003,

5 (1):97-105.
Bender W, Gruhl D, Morimoto N, et al. Techniques for data
hiding[ J]. IBM Syst. J. , 1996, 35(34) . 313-336.

Zou D, Shi Y, Ni Z, et al. A semi-fragile lossless digital water-
IEEE
1294-

marking scheme based on integer wavelet transform [ J].
Trans. on Circuits Syst. Video Technol, 2006,16(10) :
1300.

Ni Z, Shi Y, Ansari N, et al. Robust lossless image data hiding
[C]// Proceedings of IEEE Int.
Taipei, Taiwan,China; IEEE ICME, 2004 :2199-2202.

Conf. on Multimedia Expo.

Ni Z, Shi Y, Ansari N, et al. Robust lossless image data hiding
designed for semi-fragile image authentication [J]. IEEE Trans.
on Circuits Syst. Video Technol, 2008,18(4) : 497-509.

Zeng X T, Ping L D, Pan X Z. A lossless robust data hiding
scheme [ J]. Pattern Recognition, 2010, 43(4), 1656-1667.
Zeng X T, Pan X Z, Ping LD, et al. Robust lossless data hiding
scheme [J].
ers & Electronics) , 2010,11(2) :101-110.

Kim K S, Lee M J, Suh Y H. Robust lossless data hiding based

Journal of Zhejiang University-Science C ( Comput-

on block gravity center for selective authentication[ C]// Pro-
ceedings of IEEE International Conference on Multimedia and
Exp. Cancun, Mexico: IEEE Computer Society, Signal Process-
ing Society, Circuits and Systems Society, and the Communica-
tions Society, 2009 :1022-1025.

Dhavale S 'V,
data hiding using CDCS with ROI tamper detection[ C]// Pro-

Patnaik L M. High capacity, robust lossless EPR

ceedings of Int” 1 Conf. on Computer & Communication Technolo-
gy. Allahabad, India: Motilal Nehru National Institute of Tech-
nology, 2010:108-112.

An L L, Gao X B, Yuan Y. Robust lossless data hiding using
clustering and statistical quantity histogram [ J].
ing, 2012,77.1-11.

University of Granada. CVG-UGR image database [ DB/OL].
(2012-03-27) [2012-04-15 ]. http;// decsai. ugr. es/cvg/dbima-

Neurocomput-

genes/index. php.
Michael Adams. The Jasper Software[ CP/OL]. (2006-12-07)
[2012-04-15 Jhttp ://www. ece. uvic. ca/~ frodo/jasper/.

© [ B RS AR A



	fm+ml.pdf
	fm.pdf
	目录.pdf

	20121104.pdf



