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Digital image watermarking scheme based on BEMD-DWT-SVD
WEI Jinyu, GUO Xianfeng , GAO Chungin, HE Yuan,LUO Jie

(School of Computer and Artificial Intelligence ,Southwest Minzu University , Chengdu 610041, China)

Abstract: This paper focused on the research and development of high robustness digital image watermarking algorithm to deal
with the shortcomings of existing image watermarking copyright protection. A digital image watermarking scheme based on BE-
MD-DWT-SVD was proposed to overcome the robustness challenge of rotation and JPEG compression attacks.First, Arnold trans-
form and two-dimensional DWT transform were used to encrypt the watermark information to improve the security of the water-
mark image; then SVD was applied to the carrier and watermark image blocks respectively, and then the watermark image
blocks were embedded into the carrier image blocks by adding principle; finally the watermark image was watermarked by adap-
tive threshold segmentation. Experimental results showed that the algorithm had a good watermark embedding effect,and the nor-
malized correlation coefficient reached 1 in the experiments of rotation attack JPEG compression filter and combined attack,
which proved the robustness of the algorithm.
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Table 2 NC value of different images after various attacks
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TE IR TR .

€l 5 &7~ Baboon F1 Peppers K44 75 AN ) i 17 e
7 FE T 1) 2R 3. Baboon [ %) 7K EJJ B M2 7 %85 5 M
2. 0% 2 20. 0% , K EPHR I NC fEA5 24 1.0, B
TKERSEHE A AZ 30 5 Peppers [ FY7KED NC {ELH 0. 967

2.0% ,NC=1.0 5.0% NC=1.0

B

Finsgw

T J ‘S;(

b S ]

il
A%

10.0% ,NC=1.0

20.0% ,NC=1.0

10.0% ,NC=0.957 5

5 R 22 0. 957 5, (H i fELA Tk B /K ED RO B BE R g 45
PE R 200 R WY, B8 10 0] vy S0 Mg P o e I R
B REA RO R, Bk 1 HAE R AR 47 5 T Y
ARE.

€l 6 27~ T Peppers Lena Couple F1 Baboon K/{4
TE[5,51H1[9,9 ] R/ EIER Bod T /K B s
SRR A IR G X UG A T — e H
FEMAY K ENTE R ZH0G 00T NC B OR R 1. 0.%5 T
SURRAZ 2% B AR AN Baboon , B 25 18 % 2 AR 5
JKEN NC fELAA 0. 996 9 [3] 0. 943 6, {ERE (AT 375 i ]
B X GUE 1 AR SCERVE A 106 T 108 e A 1 1 v
.

[l 7 3% Wi Hb ' 7R yacht il Baboon EIMZTE 70% .
50% 30% F1 10% JF 45 LT #0920 BEASCR | LK X 2 /9
TKEPEEHEE R TC 18 R 4 Lo an o] [ AIC, IR 4015 Bk
A AEUKENFR IR NC EAGZORIFTE 1. 03X Bk 1A
SCRRTE JPEG JE4A U0t Y e & i, R IRT4% 5
32 B E SR, K ER AT RE P 5 B A AT UL X E
SPER T A SCHE AR JPEG A N EAKEN
EREIE.

Kl 8 B/~ T Boat fl Lena EMEAELSZ AN R JiE i £
JE BT IR ARICR B oK B B2 2R Bl A e e /1 2N 5
JERG 3 45 JE | R LT 25 A i 22 4k {H K ER
SRR R K A e R4S K ED NC M 1.0 F%
iK% 0. 981 7 (HEPAE I XF 45 £ figh , 42 Wi K ENATS
T M7 T . 30k e A SR VL B AR HR BT K A B e A 14
i REORAFK BN B A e B vk, B AR v 1 k.

2.0% ,NC=0.967 5 5.0% ,NC=0.957 5
Ry’ W T 4

20.0% ,NC=0.957 5

5 RERERGXBRER

Fig.5 Experimental results of Gaussian noise attack
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Fig.7 Experimental results of JPEG compression attack
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Table 3  Comparisons of BER values of different algorithms under various attacks

Bt A B DWT-GBT-SVD RDWT-SVD BEMD-DWT-SVD
UER R 75 1% 0.016 6 0.025 4 0.040 0
12 ST Mg 1% 0.0752 0.039 1 0.000 0
e s 1% 0.002 9 0.0117 0. 000 0
e B 20 0.042 8 0.5352 0.000 0
JPEG JE45 50% 0.000 0 0.000 0 0.000 0
Y(H uk [3,3] 0.055 7 0.210 9 0.000 0
P BRI [3,3] 0.013 7 0.157 2 0. 000 0
B 9 0.102 5 0.062 5 0.000 0
Lihlboen el 1/16 0.037 1 0.030 3 0.000 0
119023848 (1,20)1F 0.010 7 0.010 7 0.000 0
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