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Abstract:

The widespread emergence of computer networks and the popularity of electronic managing of medical
records have made it possible for digital medical images to be shared across the world for services such
as telemedicine, tele radiology, tele diagnosis, and teleconsultation. Instant diagnosis and understanding
of a certain disease as well as cutting down the number of misdiagnosis has had extensive social and
economic impact, clearly showing the need for efficient patient information sharing between specialists
of different hospitals. In the handling of medical images, the main priority is to secure protection for the
patient’s documents against any act of tampering by unauthorized persons. Thus, the main concern of
the existing electronic medical system is to develop some standard solution to preserve the authenticity
and integrity of the content of medical images. Accordingly, digital image watermarking has many
applications, one of its most important applications in Protection of medical images, engrave names,
Signatures and Patient data on pictures, Videos etc. that are not so clear. There are several ways to digital
image watermarking, but one of the most widely used methods to achieve robust watermarking to all
kinds of attacks using the combination dwt and svd.

We used in this research 2 level of haar wavelet transform on the host image and one level of single
value decomposition on its low frequency subset and combined with a watermark coefficient and another
level of singular value decomposition to embed the watermark and increase the watermark robustness
in a way that when extracting a watermark can be done semi-blindly. With this method, we were able
to improve the average peak signal to noise ratio of 55 and 7% improvement for the invisibility of the
watermark and also the average correlation coefficient of 0.97 and 34% improvement to increase the
resistance of the watermark to various attacks.
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Figure (1): An overview of a data security system
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Figure (2): Normal watermarking system framework
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Table (1): The first category for watermarking attacks
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Table (2): The second category for watermarking attacks
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Figure (3): Wavelet analysis of an image
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Figure (4): The process of embedding a watermark in the system used
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Figure (5): The process of extracting a watermark
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Figure (6): Collection of quality images from X-ray images
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Figure (7): A collection of quality images of animal images
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Figure (8): Collection of quality images of beaches
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Figure (9): Collection of quality images of car images
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Figure (10): Collection of quality images from cloud images
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Figure (11): Collection of quality images of face images
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Figure (12): Collection of quality images of flower images
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Figure (13): Collection of quality images from images of fruits
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Figure (14): A collection of quality images from nature images
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Figure (15): Collection of quality images from images of the seas
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Figure (16): Fingerprint image as watermark
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Figure (17): X-ray transformed image of a hand on a surface with multiple Haar wavelet transform
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Figure (18): X-ray transformed image in two levels with multiple Haar wavelet transform
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Figure (19): Transformed image Hand-cranked image in two levels with multiple Haar wavelet transform
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Table (3): PSNR review of the proposed method in the X-Ray image database
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Table (4): Investigation of the Correlation Coefficient resulting from the application of the proposed method in the X-Ray image database
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Figure (20): Host image, watermark image, watermark image and watermark image after extraction related to X-Ray image database

Table (5): Investigation of PSNR obtained by applying the proposed method with different watermarking coefficients
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Table (6): Comparison of PSNR proposed method with reference article method in 5 databases of first images
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Table (7): Comparison of the proposed PSNR method with the reference article method in 5 second image databases
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