$F39% FH3W
2018 42 A

(N N

—FFTEN AR A MR & QR AKENE %

FREL ', EdhA !, LR, M
(1. EWFE TR, F¥ 200093; 2. FifH RRED R & S5 L R4, B 200093 )

WE. B8 ATRZJQRAMIKITIHANMES, RE—FRITPHEBGIHE QR AR ik, Fik ¥
HEHR QR AopidiE, FarE&BERITZR DK T HA SVD 5, ¥ EILEHE KPP BE 588 4%
NEF| 3¢ B AR BB AFIE4E S, Al DWT-Schur 5 f8 NARITLE 49 77 ik fE s SVD 4 il air sk oy i 2 &
A, &R FIHEW, ZAXE 100%ANGHELT, EARGFHRITIHFEFME S, &3 ZHEFK
AABIFOHRATI AR S, Bk T SVD M ke R E R, R, kit JPEG R4
FE BABIFG G,

X ¥ E QR #; DWT; SVD; KEp; BEE, mnirfpia
hE4ZE S TS801.3; TP309.7 ICEAFRIAFL: A XERS:
DOI: 10.19554/j.cnki.1001-3563.2018.03.040

1001-3563(2018)03-0211-06

A Double Color Watermarking Algorithm with QR Code for Anti-print Scanning
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ABSTRACT: The work aims to propose a double color watermarking algorithm with QR code for anti-print scanning to
improve the anti-print scanning ability of the QR code. Firstly, the color carrier QR code was divided into several chan-
nels, and each channel was processed by three-level wavelet transform and SVD decomposition. Then, the channels of the
scrambled color watermark image were embedded into the corresponding carrier image feature matrix, solving the prob-
lem of false alarm rate brought by SVD decomposition with DWT-Schur decomposition embedded into the mark matrix.
The experiments showed that, the algorithm could be completely identifiable (100%) and had good anti-print scanning
ability. The algorithm not only has good anti-print scanning ability, but also solves the problem of false alarm rate caused
by SVD decomposition, and it has good robustness to the attacks such as cropping, rotation and JPEG compression.
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Fig.1 The process of embedding algorithm
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Fig.2 The process of extraction algorithm
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Fig.3 Color QR code, watermark image and mark image
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Fig.4 Print images and extracted watermark images
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