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Perfectly blind image watermarking scheme with multi-purpose 
based on region segment for sub-block and self-embedding technology 

YE Tian-yu 
(College of Information & Electronic Engineering, Zhejiang Gongshang University, Hangzhou 310018, China) 

Abstract: A perfectly blind image watermarking scheme with multi-purpose was proposed through region segment for 

sub-block and self-embedding technology, which could achieve copyright identification and content authentication only 

with the help of an attacked image. The original image was split into non-overlapping blocks, and each block was con-

ducted with discreet cosine transformation. Each block’s discreet cosine transformation matrix was divided into region 1 

and region 2. Then, after the region 1 was conducted with singular value decomposition, a feature watermark was derived 

from judging the parity of the first digit from average of singular values. Moreover, the feature watermark was 

self-embedded into region 2 by adjusting two discreet cosine transformation alternative current coefficients. Finally, a 

watermarked image was obtained after conducting inverse discrete cosine transformation on each block. The proposed 

algorithm achieved perfectly blind detection and multi-purpose by combining self-embedding feature watermark from re-

gion 1 into region 2 and blindly extracting authentication watermark in region 2. Experimental results show that the pro-

posed algorithm can achieve both copyright protection and content authentication, and has the ability to distinguish mali-

cious tamper and unintentional tamper. 

Key words: digital watermarking; multi-purpose watermark; perfectly blind detection; region segment; self-embedding 

technology 
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W% "W%  0.965 2 0.944 9 1.000 0 1.000 0 0.993 3 0.984 8 1.000 0 1.000 0 1.000 0 

TAF 0.085 9 0.091 6 0.013 7 0.019 0 0.024 2 0.035 4 0.041 0 0.042 0 0.041 0 

X

Y

0

1 

��26 Z8 Z8 Z8 Z8 Z8 Z8 Z8 Z8 Z8 

01

[14]    NC 0.666 6 0.741 5 0.927 0 0.936 4 0.926 4 0.917 5 0.905 9 0.843 6 0.774 0 

[\ ]^_ `abcd efgh 
0

1 
��45 

ijk 1/16 ijk 1/8 
l@Mm 0.5n 
opLm 2n 

1d 2d 
JPEG 70+Oq
[\ 1/16 

JPEG 70+`a
bc 1d 

'W %

"W%  0.972 7 0.944 6 0.947 0 0.967 2 0.929 4 0.928 9 0.940 5 

W% 'W  0.973 4 0.948 7 0.953 0 0.969 9 0.942 9 0.926 0 0.942 9 

W% "W%  0.975 6 0.948 9 0.992 6 0.996 4 0.979 6 0.970 8 0.997 1 

TAF 0.029 3 0.059 1 0.057 9 0.035 6 0.076 9 0.075 2 0.064 9 

X

Y

0

1 

��26 Z8 Z8 Z8 Z8 Z8 Z8 Z8 

01

[14]    NC   0.902 0 0.877 6 0.803 7 0.925 1 0.920 0 0.842 9 0.881 6 

� 3 Peppers �������	
�� 

9: ;<=> JPEG?@ 

AB=> CD=> EFG� 
0

1 
��45 ABHI(JK

LMN

3 3× , 1σ = ) 

OPHI

QJKL

MN

3 3× R 

SPN 0,
TUN

0.000 1 

SPN 0,
TUN

0.000 3 

=>VW

N 0.001 
=>VW

N 0.003 
80 60 40 

'W %

"W%  0.932 5 0.939 7 0.984 2 0.972 7 0.972 8 0.962 4 0.944 1 0.939 5 0.934 1 

W% 'W  0.951 8 0.960 3 0.984 2 0.972 7 0.977 0 0.970 1 0.944 4 0.939 7 0.934 5 

W% "W%  0.974 3 0.976 4 0.999 6 0.999 6 0.994 9 0.989 4 0.999 4 0.999 4 0.999 2 

TAF 0.078 4 0.070 1 0.018 3 0.031 5 0.031 5 0.043 2 0.065 4 0.070 3 0.076 7 

X

Y

0

1 

��26 Z8 Z8 Z8 Z8 Z8 Z8 Z8 Z8 Z8 

01

[14]     NC 0.744 7 0.769 4 0.884 9 0.898 1 0.885 6 0.886 9 0.865 5 0.813 9 0.774 7 

[\ ]^_ `abcd efgh 
0

1 
��45 

ijk 1/16 ijk 1/8 
l@Mm 0.5n 
opLm 2n 

1d 2d 
JPEG 70+Oq
[\ 1/16 

JPEG 70+`
abc 1d 

'W %

"W%  0.974 0 0.944 7 0.909 6 0.950 1 0.909 9 0.909 9 0.915 5 

W% 'W  0.967 6 0.921 3 0.912 7 0.951 4 0.913 7 0.903 3 0.918 5 

W% "W%  0.973 5 0.944 5 0.995 6 0.998 7 0.992 0 0.974 1 0.997 0 

TAF 0.029 3 0.059 1 0.104 7 0.057 9 0.104 7 0.100 8 0.099 4 

X

Y

0

1 

��26 Z8 Z8 Z8 Z8 Z8 Z8 Z8 

01

[14]     NC 0.865 5 0.852 6 0.838 7 0.880 3 0.879 6 0.817 5 0.835 9 
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� 4 Couple �������	
�� 

9: ;<=> JPEG?@ 

AB=> CD=> EFG� 
0

1 
��45 ABHI(J

KLMN

3 3× , 1σ = ) 

OPHI

QJKL

MN

3 3× R 

SPN 0,
TUN

0.000 1 

SPN 0,
TUN

0.000 3 

=>VW

N 0.001 
=>VWN

0.003 
80 60 40 

'W %

"W%  0.919 6 0.917 0 0.980 5 0.974 4 0.971 0 0.948 2 0.960 9 0.956 2 0.962 9 

W% 'W  0.953 2 0.968 8 0.984 4 0.979 3 0.981 8 0.970 4 0.962 4 0.958 2 0.964 8 

W% "W%  0.959 4 0.939 9 0.996 1 0.995 1 0.985 7 0.967 5 0.992 4 0.991 6 0.992 0 

TAF 0.100 3 0.103 3 0.024 4 0.032 0 0.036 1 0.064 0 0.048 6 0.054 4 0.046 1 

X

Y

0

1 

��26 Z8 Z8 Z8 Z8 Z8 Z8 Z8 Z8 Z8 

01

[14]      NC 0.747 8 0.794 2 0.931 4 0.945 2 0.926 4 0.931 4 0.905 2 0.864 8 0.808 8 

[\ ]^_ `abcd efgh 
0

1 
��45 

ijk 1/16 ijk 1/8 
l@Mm 0.5n 
opLm 2n 

1d 2d 
JPEG 70+Oq
[\ 1/16 

JPEG 70+`a
bc 1d 

'W %

"W%  0.976 0 0.949 6 0.932 3 0.967 2 0.926 2 0.927 4 0.936 0 

W% 'W  0.969 9 0.931 0 0.949 9 0.972 0 0.944 4 0.921 6 0.941 2 

W% "W%  0.976 8 0.951 4 0.971 7 0.994 0 0.977 3 0.960 9 0.986 7 

TAF 0.029 3 0.059 1 0.084 0 0.041 3 0.091 8 0.087 2 0.079 8 

X

Y

0

1 

��26 Z8 Z8 Z8 Z8 Z8 Z8 Z8 

01

[14]      NC 0.902 6 0.890 2 0.822 5 0.920 0 0.927 0 0.854 6 0.882 3 
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��BCEF� PSNRG)HI,*5[14]��J

KLMNOB 5� hand.bmpP9/?��BC$

Arnold KQRS9 2R$T/?@ABC�U>

VW916 16× �XY67 SVDO��&'U>

XY�Z 15>[\]$OD�����BC�9

VW9 2 2× �^_`XY��a%&'bc�

�$GoldhilldPeppersdCouple 3eBC���&

'"fα �g9 19d20 � 23h�/?BC�

Di��BCEF� PSNR�g9 36.617 6 dBd

36.149 5 dB� 36.055 0 dB4)*��G)HI,

T8� 2~� 4 �� 'W �

"W� ����*5[14]�
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