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An Anti-rotation Watermarking Algorithm Based on Pseudo Zernike
Moments and DWT-SVD

CHEN Qing, ZHANG Chao
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ABSTRACT: The work aims to propose a blind watermarking algorithm for anti-rotation images based on pseudo Zernike
moments and DWT-SVD. First of all, the secondary wavelet transform was done on inscribed square area in the in-
scribed circle of the original image. SVD decomposition was made for the low-frequency sub-bands. In a certain embed-
ding strength, the watermark was added to the singular value matrix and the watermark embedding was achieved. Finally,
the phase information of the pseudo Zernike moments of the watermark image was recorded to detect the rotation angle
and to correct the rotation attack in the watermark extracting process. Simulation results indicated that the algorithm had a
good visibility that the PSNR value was as high as 45.12, the similarity of the extracted watermark and the original wa-
termark was high, and the NC value was 1. The robustness of the proposed algorithm to rotation attacks was strong and
had a good robustness to the common signal processing attacks. This algorithm has strong robustness for resistance

against rotation attacks at any angle, and can satisfy the needs of digital products’ copyright protection.
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Fig.1 Rotation correction of image
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Fig.2 Wavelet decomposition of image
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Fig.3 Embedding watermarking

1) LA P14 6 P 6 P T D
WL A4,

2) XER 4 $EAT 2 N,
LL,,

3) MR T LLy AF AT S50 LL,=USV" .

4) KK EHR AT S EAERE S, I 3 e ik
1721 SHE S H StaW=U,S\V;", o FHAMREE,

5) M U, S, V53R AKENE B 5 1
LL,=US\V*

6 ) AT/ AR, A5 A K BV Y &R X
A, ERER, SRR AKEE R EG.

7) AR A K ENJE 1 BRI Zernike i, JFiC5%
TARGIAE B B

BRI

IRATKENE R IR Uy, vy, S VE R IBUKED
EREE: o228

2.2 JKENREX

K ER A 2 B FE DL IR 4.

ZEA IR AIKED B Bl

BOKED || HHEEKENE || BRI AL
g [ @iozeminei] ] (5, #iri] |
HROE
A 4
IKHT < HE1 7% < =
SM#(SVD) iy 2
4

4 FRHUKED
Fig.4 Extracting watermarking
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Fig.5 Original image and watermark image
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Fig.6 Original watermark and extracted watermark
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Tab.1 Extraction experiment after rotation attack
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Tab.2 Experimental results of signal processing
attack and other geometric attacks
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