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ABSTRACT

In the rapidly evolving digital media landscape, watermarking technology has be-
come a crucial component of comprehensive content protection strategies. Despite 
its potential, the security of watermarking systems remains a primary concern, 
primarily due to the increasing sophistication of attack methods designed to dam-
age, erase, or manipulate a watermark detector. This chapter explores the security 
challenges associated with watermarking and the countermeasures available. For 
each potential attack, it discusses the impact, detection difficulty, and possible 
damage. Additionally, the chapter outlines defensive architectures and algorithms, 
including robust embedding techniques, adversarial training in watermarking 
systems, tampering localisation, and cryptographic reinforcement. It is illustrated 
with case studies, simulation research and results, diagrams, and a benchmarking 
framework to help readers understand how to design, evaluate, and secure water-
marking against modern threats.

DOI: 10.4018/979-8-3373-3785-2.ch006



142

1. INTRODUCTION TO WATERMARKING SECURITY

Digital watermarking refers to the process of embedding inaudible information 
into media assets (such as audio, video, or image files) for their secure assertion, 
authenticity verification, and distribution monitoring, among other tasks. The 
primary objective of watermarking is to embed an imperceptible yet robust signal 
within digital assets. As the use of watermarking systems has increased across 
multimedia content distribution platforms, the security surrounding these signals is 
becoming increasingly tenuous. As watermarking systems become more valuable 
and visible, they become susceptible to threat model adversaries who may attempt 
to either change or remove the watermark without affecting the perceptual quality 
of the visible media (Madala et al., 2023). Watermarking security can be thought 
of as referring to the global question, “How secure is a watermarking system to un-
authorised changes or removal?” To address this question, potential threats should 
be studied, system robustness should be evaluated under defined attack conditions, 
and countermeasures employed in the watermarking system design that defend 
against these security threats (Tauhid, Xu, Rahman, & Tomai, 2023). A secure wa-
termarking system should ensure that the conduit watermark remains thorough and 
detectable despite being subjected to compression, geometric distortion, filtering, 
or malicious adversarial efforts.

1.1 Importance of Security in Modern Watermarking

As digital content is rapidly disseminated through cloud storage, streaming sites, 
and social media, the need for watermarking security is more crucial than ever. The 
attack vectors against watermarking systems include:

• 	 Removing owner identifiers to make piracy easier
• 	 Replacing a watermark with a fake watermark
• 	 Altering watermark information to fool forensics or tracking
• 	 Using adversarial methods to fool AI-​based detectors

We observe that security threats evolve in tandem with advancements in water-
marking algorithms, particularly those that utilise AI and ML. Therefore, we will 
require multi-​layer and dynamic security.

1.2 Key Components of a Secure Watermarking System

A robust and secure watermarking system is built upon the following key com-
ponents:
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