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Digital watermarking technology based on improved discrete wavelet transform
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[ Abstract] The digital watermarking algorithm of discrete wavelet transform is single and has poor robustness, invisibility and
security. To address this issue, this paper proposes a digital watermarking algorithm based on the original discrete wavelet transform
and fractional Fourier transform (DWT-FRFT). Firstly, discrete wavelet transform is applied to the carrier image to extract the third
layer wavelet coefficients. Then, the amplitude coefficients are combined with fractional Fourier transform to embed watermark
information, and their phase coefficients are recombined. This method utilizes the multi resolution of wavelet transform and the
frequency domain characteristics of fractional Fourier transform to better embed watermark information in carrier images. Through
Matlab 2018a experiments, it is demonstrated that this algorithm has the best peak signal—to—noise ratio ( PSNR) and correlation
coefficient ( NC) compared to traditional discrete wavelet changes, effectively ensuring the robustness, invisibility and security of the
watermark. This research could provide the reference for further improving the copyright protection technology of digital watermarks.
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Fig. 1 Watermark embedding block diagram
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Fig. 2 The carrier image and watermark image of this article
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Tab. 1 PSNR results under different algorithms
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Fig. 3 Experimental simulation results
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Fig. 4 Unattacked watermark image and unattacked extracted

watermark image
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Fig. 5 Watermark images under various attacks and extracted watermark images after various attacks
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Tab. 2 NC results of different algorithms under attack
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