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Abstract Spread Transform Dither Modulation STDM is a watermarking algorithm having good performance. In this
algorithm the Project-vector used for spread transform is an important factor that affects its performance. This paper studies
on the project-vector of STDM. Random project vector uniform project vector parallel project vector project vector
chosen according frequency and project vector chosen according HVS are introduced the robustness under different project
vectors is compared and analyzed the way of choosing project-vectors that makes the robustness of STDM best under
different attacks is obtained. Further in order to make full use of the HVS’ s characteristics choosing project-vector
combined with HVS is introduced and the experiment results show that by using this method the visual quality and
robustness of the STDM algorithm can be improved further.
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Fig.4 Relation between PSNR and JPEG compression strength when no bit err occurs
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Fig.5 Relation between JPEG compression strength and bit err ratio when PSNR =39.2dB
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Fig.6 Relation between Gas noise’ s variance and bit err ratio when PSNR =39.2dB
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Fig.7 Compare of watermarked image’ s quality when quantization steps are 81

HVS 0.4
K
—— {41 ¥
39.2dB 031 | — HVS and fIL4i ¥
JPEG "
89 8 9 HVS Eg 0.2
JPEG
35 0.1
JPEG
HVS 00 0.002 0,604 0.006 o‘oloa 0.010
var
9
HVS Fig.9 Relation between Gas noise and bit err ratio
under the same PSNR
HVS
0.06 - v
0.05 —— HVS RIfE4 v 1
0.04 [ 4 STDM
% T < 1 STDM
o JPEG
002
i ‘ HVS
030 40 50 i 60 70 80 90 i 100
0 HVS HVS
8 JPEG

Fig.8 Relation between JPEG compression and HVS

bit err ratio under the same PSNR



12

1805

References

Cox I J] Miller M L. Bloom J A. Digital Watermarking M . San
Francisco Mordan Kaufmann Publishers 2002 5 ~6.
Cox I'J Kilian J Leighton T. Secure spread spectrum watermarking
for multimedia J . Proceedings of IEEE International Conference on
Image Processing 1997 6 12 1673 ~1687.
Hartung ' Su J] K Girod B. Spread spectrnm watermarking
malicious attacks and counter-attacks A . In Proceedings of SPIE
Security and Watermarking of Multimedia Contents C  San Jose
CA USA 1999 147 ~158.
Zou Xiao-xiang Li Jin-tao. Asymmetric watermark based on spread
spectrum J . Computer Science 2002 29 9 63 ~65.

I 2002
29 9

Chen B Wornell G W. Quantization index modulation

63 ~65.
a class of

provably good methods for digital watermarking and information

embedding J .
4 47 1423 ~1443.

Chen B Wornell G W. Quantization index modulation methods for

IEEE Transactions on Information Theory 2001

digital watermarking and information embedding of multimedia J .
Journal of VLSI Signal Processing Systems 2001 27 1 7 ~33.
Sullivan K Bi Z Madhow U. Steganalysis of quantization index
modulation data hiding A . In IEEE International Conference on
Image Processing C Singapore 2004 1165 ~1168.

Fernando P G Balado F' Juan R H. Performance analysis of existing
and new methods for data hiding with known-host information in
additive channels J IEEE Transactions on Signal Processing
2003 51 4 960 ~980.

Eggers J] ] Bauml R Tzschoppe R. Scala costa scheme for
information embedding J . IEEE Transactions on Signal Processing
2003 51 4 1003 ~1019.

Watson A B. DCT quantization matrices visually optimized for
individual images J . SPIE Human Vision Visual Processing and

Digital Display IV 1993 1913 14 202 ~216.



