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QR Code Watermark Technology with Strong Robustness
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Abstract: A digital watermarking technology was put forward, which can enhance the robustness of digital wa-
termarking system. This method encodes the watermark information as quick response code (QR Code) and
embeds the QR code as a digital watermark into the intermediate frequency of the digital image by two discrete
wavelet transform. This method increases the robustness under the premise of invisibility. Comparative experi-
ment was carried out and the results showed that QR code as a digital watermark increases the security and ro-

bustness, and is applicable for any kind of watermarking algorithm.

Key words: quick response code; digital watermarking; discrete wavelets transform; robustness

HFKEERARBNBALRTEENNHRE
MULBSESASEFANSEITR, B —ENE

ERIMAGERBEANSTBE WM. BMSHFT
BF, ZRAEIUNHST o NRPANENE
Bo “HFIERARAITENBERUMNERAR HER
BRESEM KRN —PInEKEREEN
BiRBIEAR, MHERSEX,RIBBHE ,HE
BENR,BEE—EMNENFLEE, B33 =N
Ao AXIEN L, EERE T KRR 00N AE M9
(QR BHENESIKEICUB R KEIS B MR A,

1 BRARBNITEDHT

KEOAFHEEZ BB AITNMNEELS

K EHE: 2012-05-10

2 ThE,MXME—REEEFEN, BT, KEH
MAREWA, EEMDRE, BRI NMEMRBE, F
A QR BENESKED, REBMBER TX—FE,
—— ZSHK

LB

A

= (e

§&m@%

SN )<

FEAAE L
~ BRI R

K1 QRMEMRTE
Fig. 1 Sketch map of QR code structure
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Fig. 2 Images for experiment
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Fig. 3 Implementation of the watermark technology
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Fig. 4 Comparison of experimental results of watermarking attacks
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Tab.1 Experimental results of watermarking attacks

A BUKED BHIKED
Wit = PSNR  #iHH PSNR Y
NC NC
/dB GER dB %

JPEG JE45 70% 0.914 2 28.942 4 W[L)
JPEG JE45 50% 0.817 9 28.9325  W[L)
JPEG FE4i 30% 0.695 7 28.533 7 W[ LA
LM 5% 0.9652 17.8891 TWILI
IR 10% 0.817 8 15.061 6  HlL)
IR 159 0.641 2 13.3453  W[L)

0.9130 28.9424 T[LL
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0.696 6 28.533 7 AuLA
0.963 4 17.890 3  1[Lk
0.816 5 15.062 1 AulLA
0.643 6 13.3457 AL

o T
0.9913 19.7070 ®LL  0.9914 19.709 8 HILA
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T TR
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o T e ) X
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B o=
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(0,0.04)
BI1/4 0.9991 11,2664 AL 0.999 3 11.266 7 AL
W 1/2 0.5063 8.9546  WLL 0.5034 8.9547 ANA[LL
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