S A ki o B =

CAAI TRANSACTIONS ONJINTELUIGENT] S"ﬁSTEM.

"

— &R T QRESHTR 6 BB B K BNEE
LUK, Wi, 24T

FIHASLC:

DEHUK, B, R0, — i T QRIS IR B /K ENFRAL]. B HRER SR, 2020, 15(5): 949-955.

SHEN Yanbing, YANG Yang, LI Zhu. Digital watermarking algorithm for color images on QR codes[J]. CAAI Transactions on
Intelligent Systems, 2020, 15(5): 949-955.

FELE L View online: hitps:/dx.doi.org/10.11992/tis.201903016

R BB RGN oAl S
FET BRI 57 268 FIPCNN YRR Bl B F 9T

Image fusion based on the improved sparse representation and PCNN

BHER G, 2019, 14(5): 922-928  https:/dx.doi.org/10.11992/tis.201805045
— PR R A SRR I EE A T ik

Reconstruction method for restoring the natural color of an image

BIBE R G244 2019, 14(5): 877-881  https://dx.doi.org/10.11992/tis.20180501 1
— PR A% 2 (] R BRI SR 2 E 5k

A fast and robust clustering segmentation algorithm for kernel space graphics

BHERG AR, 2019, 14(4): 804-811  hitps:/dx.doi.org/10.11992/tis.201806045
4 T Tl DX SR R s SR Y

Image enhancement algorithm in metal corrosion area

BIRERGE . 2019, 14(2): 385-392  https:/dx.doi.org/10.11992/tis.201712024
S SERGRES D VN PN A bl

A new fusion algorithm for uyghur face recognition

BIBE R G244, 2018, 13(3): 431-436  https://dx.doi.org/10.11992/tis.201710014
FET EUSBRMASH K B H b JE AL 5

Perimeter estimation of target object boundary based on IFT

FHRER S 2# L. 2017, 12(3): 341-347  https://dx.doi.org/10.11992/tis.201704019



http://tis.hrbeu.edu.cn/
http://tis.hrbeu.edu.cn/
http://tis.hrbeu.edu.cn/
https://dx.doi.org/10.11992/tis.201903016
https://dx.doi.org/10.11992/tis.201805045
https://dx.doi.org/10.11992/tis.201805011
https://dx.doi.org/10.11992/tis.201806045
https://dx.doi.org/10.11992/tis.201712024
https://dx.doi.org/10.11992/tis.201710014
https://dx.doi.org/10.11992/tis.201704019

5515 #4555 W OB A
2020 4E 9 A

CAAI Transactions on Intelligent Systems

g % Vol.15 No.5

Sep. 2020

DOI: 10.11992/1i5.201903016

[ £& H AR B 3k : http://kns.cnki.net/kems/detail/23.1538.TP.20200320.1038.010.html

—MERATF QR BB ¥ EaBGEIFE/KENE X

e H K ﬁ] ra, Z= 4%

(WLEFERF RS54 8

B OE: TR O R E K D R A e P R 22 A B, R —
S[a), $EBCH Y 2048 3 520 =40 DWT. DCT F1 SVD #2437 B

o B AR E 12 RGB 23 A 443 3] YCrCb 2%

FEFR, L 5% 041004)

i T QR B Y R (0 K B B v K BN

popicRE] %lJﬁFUJn@ﬁuﬂu%iﬁ@mglsmHJ%%HHArnoldﬁf%ﬁéFﬂﬁQRﬁ%mAXTﬁ]%E[@EP SIGEE R A

QR 15 % 45,112 PSNR i} 59.4919, %5

SR RYE L BERE X I EEAR L & T 5, H PSNR {5 Il NC 11 43 31

FEETE 30 F10.98 L I, HEEAY QR A3 ER AT @ i FHLHE R A, Mok T Hrdods 68 1 22 Y Bl

KA %

hESES: TP309 XEKIRER: A

35| AR K, P,

=1 —MERT QREBNF BEGRBFKINE X (J]. ZaE

MR s QR 75 Logistic B s Arnold 846 s B HL/INM AR 4 s B B 5% AR 4 5 47 S (B 70 ifk 4 Pk
XEH S 1673-4785(2020)05-0949—07

REFIR, 2020, 15(5): 949-955.

#1325 A1&3(: SHEN Yanbing, YANG Yang, LI Zhu. Digital watermarking algorithm for color images on QR codes[J]. CAAI

transactions on intelligent systems, 2020, 15(5): 949-955.

Digital watermarking algorithm for color images on QR codes

SHEN Yanbing, YANG Yang, LI Zhu
(School of Physics and Information Engineering, Shanxi Normal University, Linfen 041004, China)

Abstract: Aiming at the poor robust performance of digital watermarking algorithms for color images, we propose a di-

gital watermarking algorithm for color images applied to QR codes. A color carrier image is converted from RGB space

to YCrCb space, in which the Y component is extracted and three-level discrete wavelet transform, discrete cosine trans-

form, and singular value decomposition operations are gradually implemented to obtain the diagonal matrix; the QR

code watermarking image implemented by a logistic chaotic map and an Arnold transform is successively embedded in

the diagonal matrix through additive rules. The experimental results show that the peak signal-to-noise ratio (PSNR)

value of the color image embedded with the QR code is 59.491 9. After the attacks of noises, compression, rotation, and

contrast change, the PSNR and normalized correlation values are stably above 30 and 0.98, respectively. The extracted

QR codes can be recognized by mobile phone scanning, which solves the poor anti-attack capability.

Keywords: color image; QR code; Logistic chaotic mapping; Arnold transform; DWT; DCT; SVD; robustness
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