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New Image Watermarking Algorithm Based on Quantum Wavelet Transform

SU Yonghong, XIA Ting, WANG Xumei and QIAN Xiaohong
Wuhan Huaxia Institute of Technology, Wuhan 430223, China

Abstract Image watermarking is a technology that embeds specific information into the carrier image for the purpose of copy-
right protection. A new image watermarking scheme based on quantum wavelet transform is studied, including scrambling
process,embedding process and extraction process. The improved quantum Arnold scrambling method is used to scramble the bi-
nary image. The scrambled watermark image is applied to the least effective block qubit of the carrier image. For the carrier gray
image, the quantum Haar wavelet transform and quantum least significant bit(LSB) blocking technology are used to embed the
scrambled watermark image into the quantum wavelet coefficient. In the extraction process, firstly, the scrambled watermark
image is extracted from the embedded image,and then the improved quantum Arnold inverse scrambling method is used to obtain
the original watermark image. Simulation technology verifies the invisibility and high robustness of the watermark based on the
quantum image watermarking method. The invisibility of the scheme is proved by peak signal-to-noise ratio (PSNR) test. The
high robustness of the scheme is tested by bit error rate(BER) test and normalized correlation coefficient(NC). Simulation results

show that the watermarking scheme not only has acceptable visual quality.but also has good resistance to different types of at-

tacks.

Keywords Quantum wavelet transform, Image watermarking, Scrambling, Quantum least significant bit blocking, Invisibility.,
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Fig. 17  Visual effect after embedding watermark
#1 PSNR
Table 1 PSNR
Carrier lenna mandrill peppers cameraman
PSNR 50.8426 50.3786 50.8852 51.6169
4.2 EE%

BT KN T P A RE 1. TR A5 2R (Bit Error
Rate, BER) Fll 5 — 4k #H 3¢ & % (Normalized Correlation, NC)
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Fig. 18 Normalized correlation coefficient of extracted watermark
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Table 3 Comparison of PSNR under the same embedding rate
Lz dB)

Picture name Mou et al Algorithm in this paper
lenna 46.3976 50.8426
mandrill 41.5729 50.3786
peppers 45.3366 50.8852
cameraman 46.3036 51.6169
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