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Watermarking Scheme for Color Quantum Image
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Abstract : Image watermarking is a basic problem in the field of information security , which has been deeply studied in classical image
processing. However,how to implement the embedding and extraction of watermarking image on future quantum computers is still not
mature enough. We propose two quantum color image watermarking schemes,in which the watermark image is a gray—scale image and
the cover image is a color image. The size of the watermark image is one eighth of the carrier image. Firstly,the watermark image is ex-
panded by eight times so that the three primary color values of each pixel are only one binary bit. Next,the NEQR (novel enhanced
quantum representation) model is used to transform the carrier image and the enlarged watermarking image into quantum image. Finally,
the Toffoli gate is used to embed the single—bit color value of the watermark pixel into the least significant bit of the carrier image to
complete the watermark embedding process. The extraction process is the inverse process of embedding. We design the quantum circuits
to realize the embedding and extracting process in parallel. On the classical computer, the unitary operator in quantum computation is sim-
ulated by MATLAB matrix. The simulation results verify the security of the proposed method.
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