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This chapter extensively delves into the realm of digital image watermarking, encompassing compari-
sons with analogous information security methodologies, elucidations of watermark embedding and
extraction procedures, discussions on watermark attributes and applications, overviews of prevalent
watermarking tactics, and a concise recapitulation of secure watermarking approaches. The primary
focus of this discourse lies in advanced strategies for shielding healthcare data using digital water-
marking techniques, with special emphasis on the integration of discrete wavelet transform (DWT),
discrete cosine transform (DCT), and singular value decomposition (SVD). Recognizing the inherent
challenges in safeguarding medical data amidst the dynamic healthcare landscape, the investigation
explores multifaceted watermarking algorithms. Leveraging foundational principles from DWT, DCT,
and SVD, the study amalgamates prior research and provides comparative evaluations of the efficacy
of these methodologies through tabular representations.
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Digital Watermarking Strategies for Healthcare Data Security

INTRODUCTION

In contemporary healthcare practices, the seamless transfer of medical images between different medical
centers has become imperative for the exchange of knowledge and experiences. This process not only
facilitates patient follow-up when transitioning between centers but also ensures the continuity of patient
research studies, even if the patient relocates to a new medical facility (Annaby, M. H et.al, 2018). When
medical images are transmitted between centers, the paramount concern is safeguarding patient informa-
tion from unauthorized manipulation. This is a top priority for electronic medical centers, necessitating
the implementation of robust security measures (Med Sayah Moad et.al, 2022).

Digital watermarking (Young M.M. et.al., 1998), as a technique for embedding and extracting in-
formation within medical data, has garnered significant attention. In order to thwart potential attackers
from extracting or manipulating the watermark, it is crafted in alignment with the objectives of the
watermarking program, adding complexity and uniqueness to its content (Ali Al-Haj et.al, 2021). A
watermark can take the form of noise, a message, or a picture. The use of watermarks has been sug-
gested as an additional security measure, enabling users to access file content while maintaining robust
protection through an imperceptible mark.

Digital watermarking involves embedding a private “mark” or signature or picture or message within
a digital document without compromising its quality as shown in Fig.1. This concealed information,
which may take various forms, must be both imperceptible and resistant to legal or illicit attempts to
manipulate or remove the mark from the document (Yousefi Valandar M, 2020).

Traditional watermarking techniques can be broadly classified into two categories based on their
insertion domains: those operating in the spatial domain and those in the frequency domain (Borra S,
2019). Spatial domain techniques modify signal values to insert the mark, depending on the representa-
tion space (Salah E, 2021). In contrast, frequency domain techniques are commonly preferred for their
resilience against various attacks and their intricate nature (Thanki R, 2017). In these techniques, the
mark is inserted by modulating the coefficients of the chosen frequency transform to correspond to
the watermark bits. Commonly utilized transforms in watermarking algorithms include the discrete
cosine transform (DCT), discrete wavelet transforms (DWT), and discrete Fourier transforms (DFT).
Frequency domain watermarking techniques offer increased information hiding capacity and resilience
against compression, filtering, and noise addition attacks. Furthermore, they provide an acceptable level
of imperceptibility, making them a preferred choice for securing digital content (Ahmadi SBB, 2020).

The digital watermarking algorithms (E. Ganic et.al., 2005 and F. Cayre et.al., 2005) are chosen for
their distinct characteristics, including frequency localization, energy compaction, and matrix decom-
position, making them well-suited for enhancing the security and robustness of medical data protection.

OBJECTIVE OF USING DIGITAL WATERMARK IN HEALTHCARE

The main objective of using watermark in healthcare is to ensure integrity, authenticity and traceabil-
ity of digital medical information. The main reasons of using digital watermarking in healthcare data
protection are:

107



10 more pages are available in the full version of this document, which may
be purchased using the "Add to Cart" button on the publisher's webpage:
www.igi-global.com/chapter/digital-watermarking-strategies-for-healthcare-
data-security/347581

Related Content

How to Make Your Work Really Influence Future Healthcare: From Projects through Policies to
Integration into Health Systems

AleS Bourek (2017). Design, Development, and Integration of Reliable Electronic Healthcare Platforms (pp.
271-296).

www.irma-international.org/chapter/how-to-make-your-work-really-influence-future-healthcare/169555

Research on multi-view clustering algorithm on epileptic EEG signal
(2022). International Journal of Health Systems and Translational Medicine (pp. 0-0).

www.irma-international.org/article//282682

The Urine Drug Screen in the Emergency Department: Overuse, technical pitfalls and a call for
informed consent.

(2022). International Journal of Health Systems and Translational Medicine (pp. 0-0).
www.irma-international.org/article//282680

Securing Al-Driven Haptic Healthcare Systems in Cloud Environments

G. Sangeethaand Ajit Khosla (2025). Integrating Al With Haptic Systems for Smarter Healthcare Solutions
(pp. 265-276).
www.irma-international.org/chapter/securing-ai-driven-haptic-healthcare-systems-in-cloud-environments/379702

A Survey of Using Microsoft Kinect in Healthcare

Roanna Lunand Wenbing Zhao (2019). Consumer-Driven Technologies in Healthcare: Breakthroughs in
Research and Practice (pp. 445-456).
www.irma-international.org/chapter/a-survey-of-using-microsoft-kinect-in-healthcare/207071



http://www.igi-global.com/chapter/digital-watermarking-strategies-for-healthcare-data-security/347581
http://www.igi-global.com/chapter/digital-watermarking-strategies-for-healthcare-data-security/347581
http://www.irma-international.org/chapter/how-to-make-your-work-really-influence-future-healthcare/169555
http://www.irma-international.org/article//282682
http://www.irma-international.org/article//282680
http://www.irma-international.org/chapter/securing-ai-driven-haptic-healthcare-systems-in-cloud-environments/379702
http://www.irma-international.org/chapter/a-survey-of-using-microsoft-kinect-in-healthcare/207071

