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Abstract:

This research explores the radical shift in intellectual property
protection mechanisms, moving from traditional restrictive methods to
"Smart Protection™ powered by Artificial Intelligence (Al) and Blockchain
technology. Smart Protection aims to establish a digital environment capable
of proactively detecting infringements and analyzing piracy patterns in real-
time, positioning it as the new gold standard for safeguarding creators' rights
in the age of generative content. The abstract discusses how these systems
balance the freedom of information access with the preservation of financial
and moral rights, emphasizing that Al has evolved from a mere tool into the
primary "Digital Guardian" of modern content
Keywords: Smart Protection, Digital Intellectual Property, Artificial
Intelligence, Cyber Piracy, Digital Content, Legal Automation.
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1. INTRODUCTION

The world is currently witnessing a radical transformation in the concept of
"property,” as assets have migrated from their tangible, physical forms into
infinite digital realms, making the protection of human creativity the paramount
challenge of the modern era. Since the internet permeated the fabric of our daily
lives, fierce conflicts have emerged between the freedom of information exchange
and the right to protect intellectual contributions. Digital piracy has become the
shadow accompanying every innovation—a persistent threat that has drained the
resources of creators and technology companies alike for decades. Initially,
defensive measures were characterized by their sluggishness and conventional
nature, relying on reactive legal actions and rudimentary software that could not
withstand the ingenuity of hackers and their constant evolution in bypassing
digital barriers.

With the explosion of the Big Data revolution, it has become impossible for the
human mind or static software systems to track millions of infringements
occurring in fractions of a second across continents. Thus, an urgent need arose
for a new security paradigm defined by agility and velocity. We are currently at a
pivotal juncture: transitioning from "traditional protection,” which is rooted in
reactive measures, to "Smart Protection,"” based on proactivity and artificial
intelligence. This revolution aims to transform intellectual property from static
legal texts into dynamic, self-protecting algorithms. Today, artificial intelligence
is no longer merely a tool for content generation; it has become the technical
shield that is redrawing the map of power in cyberspace through its superior
ability to identify digital fingerprints with extreme precision.

This research explores the trajectory of this evolution, shedding light on how
emerging technologies have created a new standard for digital security that
transcends human fallibility and establishes a sustainable creative environment.
We are not merely discussing the protection of profits or material rights; we are
discussing the protection of the essence of human innovation in the age of
machines, where artificial intelligence acts as a digital guardian, ensuring that the
innovator’s efforts are not lost in the oceans of open data. We are facing a phase
where "authenticity” is being redefined, and new laws are being drafted—mnot with
ink, but encoded through algorithms. Consequently, Smart Protection emerges as
the "gold standard” and the foundational pillar upon which the knowledge
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economy will rest in the near and distant future. Hence, the importance of
studying this transition lies in understanding how technology can be both the
ailment and the cure, and how we can harness the power of machines to serve as
the primary guarantor of human intellectual rights in a digital world that
recognizes no traditional borders or constraints.

Against this backdrop, this research paper raises the following problem: How can
effective protection of intellectual property be achieved in the digital
environment, in light of the transition from the challenges of piracy to the
complexities of artificial intelligence?

2. First: Digital Piracy and Its Impact on Intellectual Property
Protection

Digital piracy stands as one of the most prominent challenges that confronted
intellectual property in the early stages of the digital transition, as the internet
facilitated the unauthorized copying and distribution of works without the consent
of the rights holders. The lack of legal awareness, the weakness of regulatory
oversight, and the borderless nature of cyberspace have contributed to the
exacerbation of this phenomenon. Traditional laws have demonstrated significant
limitations in addressing digital infringements, necessitating recourse to technical
mechanisms such as Digital Rights Management (DRM) systems, encryption, and
digital fingerprinting. Despite these efforts, piracy remains a genuine threat that
warrants the development of more integrated approaches.

2.1 The Nature of Digital Piracy

Digital piracy stands as one of the most prominent legal and technical challenges
of the modern era. Academically and terminologically, it is defined as follows:

* The Concept of Digital Piracy

It is the unauthorized copying, distribution, or utilization of materials protected
under intellectual property rights via electronic media or the internet. This
includes software, e-books, audio files, films, and sensitive data, carried out

189



Anteur Asma

without explicit permission from the rights holder or payment of the due
consideration.

From a legal perspective, digital piracy is classified as an infringement upon the
moral and material rights of the author. Its severity lies in its rapid proliferation
and the difficulty of tracking perpetrators across national borders.

Furthermore, it is defined as "the illicit acquisition, reproduction, or distribution of
protected digital works (such as software, books, and audiovisual content) via the
internet, without a license from the rights holder, with the intent of profit or
providing free access to the public.” It is considered a cross-border crime that
targets informational content in its various forms®.

* Definitions of Digital Piracy

Digital piracy is defined as the unauthorized copying, distribution, or use of
copyrighted materials via electronic means, including software, music, films, and
e-books, without obtaining permission from the original owner or paying the due
compensation?

Digital piracy encompasses several practices, most notably:

« Copying and distributing software and applications without a license.

« lllicitly downloading or sharing films, music, e-books, and scientific
research.

« Breaching databases and stealing protected digital content.

o Reposting creative works on digital platforms without attribution or prior
authorization.

Digital piracy is characterized by its borderless nature, ease of execution, and
difficulty in traceability, which renders its suppression significantly more complex
compared to traditional infringements.

1 Khaled Mamdouh lbrahim, Information Security and Cybercrimes, Dar Al-Fikr Al-Jami'i,
Alexandria, 1st ed., 2018, p. 112.
2 Khaled Mamdouh Ibrahim, Information Security and Cybercrimes, Dar Al-Fikr Al-Jami'i,
Alexandria, 2021, p. 45.
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2.2 Characteristics of Digital Piracy

Digital piracy is distinguished by a set of characteristics that differentiate it from
traditional theft, namely:

o Globality (Transnationality): It does not recognize geographical
boundaries, as it can be executed from anywhere in the world.

« Ease of Execution and Anonymity: It is characterized by speed of
execution and the difficulty of tracking the perpetrator due to the use of
encryption and proxy technologies.

« Absence of Physical Deprivation: Piracy does not result in the
disappearance of the "original"; the author retains their copy, but loses
control over its distribution.

o Continuous Evolution: Its methods evolve alongside advancements in
hacking and file-sharing technologies, such as Peer-to-Peer (P2P)
networks. [1]3

* The Impact of Digital Piracy on Intellectual Property Protection

Digital piracy leaves profound negative impacts on the intellectual property
protection system, casting a shadow over the rights of authors and related rights.
Its effects are manifested as follows:

1. Material Damage: Depriving creators and publishers of fair financial
returns, leading to severe economic losses for software and content
companies.

2. Infringement of Moral Rights: Piracy is often accompanied by the
alteration of content or misattribution, which compromises the integrity of
the work.

3. Stifling Creativity: The prevalence of piracy diminishes the incentive for
authors to produce new works due to the lack of effective protection for
their efforts.

3 Tarek Ibrahim El-Desouki, Information Revolution and Cybercrimes, Dar Al-Jami'a Al-
Jadida, Alexandria, 2021, p. 85.
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4. Undermining Trust in the Digital Economy: Piracy weakens the
reliability of electronic transactions and hinders the growth of legal digital
commerce*

Furthermore, it contributes to:

e Weakening the rights of creators by denying them the material and moral
rewards for their work.

« Undermining the effectiveness of traditional laws that were not originally
designed to handle the digital environment.

« Reducing the incentive for innovation as a result of the perceived lack of
adequate legal protection.

 Inflicting economic losses on cultural, creative, and technological
institutions.

o Complicating law enforcement due to the difficulty of identifying actual
perpetrators and the complexity of multiple jurisdictions.

Consequently, digital piracy represents one of the most critical challenges facing
intellectual property protection in the digital age. It necessitates the adoption of
new approaches that integrate legislative updates, technical solutions,
international cooperation, and legal awareness to ensure effective and sustainable
protection of intellectual rights.

3. Second: Artificial Intelligence and the Prospects of Digital
Intellectual Property Protection

Artificial intelligence has ushered in a paradigm shift in the field of intellectual
property protection by enabling digital platforms to automatically detect
infringements and analyze infringing content with high precision and speed.
However, this technology has also given rise to novel challenges, particularly
regarding the ownership of works generated by Al, the liability for infringements
resulting from its use, and the boundaries of utilizing protected data in training
intelligent models. Given these challenges, it has become imperative to modernize
legislation and redefine the concepts of “creativity" and "ownership" in alignment
with this new digital reality.

4 Hala Zaki, "Criminal Protection of Intellectual Property in the Information Age," Journal
of Legal and Economic Research, Mansoura University, Issue 64, 2023, p. 210
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3.1 The Nature of Artificial Intelligence

Artificial Intelligence (Al) is a branch of computer science dedicated to the design
and development of systems and software capable of simulating human cognitive
abilities, such as learning, analysis, deduction, and decision-making. Al relies on
advanced techniques, including machine learning, deep learning, natural language
processing, and big data analytics. Al has become an essential element of the
digital landscape, utilized in the generation, management, analysis, and
dissemination of content across digital platforms

* The Impact of Artificial Intelligence on Intellectual Property
Artificial Intelligence poses fundamental challenges, summarized as follows:

1. The "Authorship™ Problem: Traditional laws require an author to be a
"natural person™ (a human being). With the emergence of works fully
produced by algorithms, a legal vacuum has arisen: who owns the rights?
Is it the Al programmer, the user, or does the work fall into the "public
domain™?

2. Infringement during the "Training" Phase: Al systems rely on
scanning and storing billions of data points and protected works (books,
images, paintings) to train their models. This utilization often occurs
without the consent of the rights holders, constituting a new form of digital
piracy under the guise of "data mining."”

3. The Standard of ""Originality': Intellectual property grants protection to
works that reflect the "author's stamp" and personal creativity. Al-
generated works raise a critical question: Can a mathematical and
algorithmic output be considered a "creative work™ worthy of legal
protection? [1] >"Originality" is the sole moral cornerstone for granting
protection to any work, signifying the reflection of the author's personality
and distinct touch. In the case of Al, the direct "human intellectual effort"
is absent, placing such works in a gray area: Should we regard the
algorithm merely as an "instrument” in human hands (like a paintbrush or
a computer), or has it become an independent "creator"? [2]°

> Mohamed Hassan Mansour, Intellectual Property Rights in the Digital Age, Dar Al-Jami'a
Al-Jadida, Alexandria, 2023, p. 156.
6 Mamdouh Mohamed Mabrouk, Legal Protection of Al-Generated Works: A Comparative
Study, Dar Al-Nahda Al-Arabiya, Cairo, 2023, p. 78.
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4. Economic Threat to Creators' Financial Rights: The capacity of Al to
generate massive amounts of content (text, music, images) in record time
and at a low cost leads to the saturation of the digital market, thereby
diminishing the economic value of human-produced works. This effect
leads to the erosion of the traditional intellectual property profit model,
where competition becomes asymmetrical between "limited human effort"
and "super-fast machine speed."’

5. The Dilemma of Legal Liability for Digital Infringement: When an Al
system generates "plagiarized" work or simulates a specific artist’s style to
the point of indistinguishable similarity, a dilemma arises in determining
liability for the infringement: Is it the system developer who failed to
implement restrictions? The user who issued the prompt? Or the company
owning the server? This impact requires a reformulation of civil and
criminal liability theories within the digital environmen®

3.2: Prospects for Digital Intellectual Property Protection in the Era
of Al

Artificial intelligence opens vast horizons for strengthening digital intellectual
property protection by enabling competent authorities to monitor infringements
automatically and rapidly, and to identify pirated or copied content through
intelligent matching and data analysis techniques. Furthermore, it contributes to
tracking the illicit use of digital works and identifying patterns of infringement.

Conversely, Al raises novel legal issues, particularly regarding the ownership of
works produced by intelligent systems, liability for infringements resulting from
their use, and the boundaries of utilizing protected works for training algorithms.
These challenges necessitate the modernization of legislation and the redefinition
of "creativity" and "authorship" to keep pace with technological transformations.

Consequently, the future of digital intellectual property protection in the Al era

requires achieving a delicate balance between fostering technological innovation
and ensuring the protection of rights holders' interests in the digital environment.

* Modern Legal Trends

7 Abdelrazak Ben Habib, "Knowledge Economics and the Impact of Artificial Intelligence on
Author’s Financial Rights," Journal of Economy and Society, University of Tlemcen,
Vol. 15, No. 1, 2025, p. 55.
8 Nasser Al-Qahtani, Liability for Al Actions in Comparative Law, Library of Law and
Economics, Riyadh, 2024, p. 210.
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International organizations (such as WIPO) and various legislative bodies have
begun exploring "middle-ground" solutions, such as creating a sui generis legal
regime for protecting Al-generated works or amending "fair use™ doctrines to
encompass the training of intelligent models®.

1. Dedicating the Principle of "'Digital Transparency" and Mandatory
Labeling

Modern legislation—most notably the EU Al Act, with its core provisions
becoming effective throughout 2025 and 2026—has moved toward imposing an
obligation on system providers to "label™ Al-generated content. The objective is to
protect the public from misinformation and enable rights holders to determine
whether machine production was based on their works without authorization®

2. The Trend Toward ""Electronic Legal Personality" (Contemporary
Debate)

Academic discourse in 2026 is intensifying regarding the granting of a limited
"virtual legal personality” to Al systems. This is not intended to place them on par
with humans, but rather to endow them with an independent "financial capacity"
(legal estate) for the purpose of compensating for damages or paying licensing
fees, while the prevailing stance continues to reject granting them "author" status
to protect human integrity®!

3. Establishing Conditional "'Data Mining"*" Exceptions

Countries such as Japan and the United Kingdom, following recommendations
from the World Intellectual Property Organization (WIPO) in its 2026 report,
have begun adopting legislation that permits Al companies to train their
algorithms on protected data, provided it is for scientific research purposes, while

® World Intellectual Property Organization (WIPQO), Technology Trends: Artificial
Intelligence, WIPO Publications, Geneva, 2024, p. 12.

10 Nevin Hussein Karara, "Artificial Intelligence and the Legal System of Patents: A Shift in
Concepts," Journal of Legal and Economic Research, Mansoura University, Issue 86,
2025, p. 115.

11 Ben Shahida Mohamed, "Intellectual Property and Legal Challenges in Artificial
Intelligence Technology," Al-Turath Journal, Ibn Khaldun University of Tiaret
(Algeria), Vol. 13, No. 4, December 2024, p. 22.
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granting the author an "opt-out” right to prevent the commercial use of their data
without compensation*2

4. Developing the Standard of "'Substantial Human Contribution”

By early 2026, courts in the United States and Europe have settled on the
principle that a work is ineligible for copyright protection unless the human
demonstrates a "substantial human contribution™ in direction and selection, rather
than merely issuing a basic prompt to the machine. This trend safeguards the
"creative touch” as a fundamental prerequisite for legal protection®?

Regarding the Algerian legislative framework, there is a visible trend among
Algerian scholars calling for the amendment of Ordinance No. 03-05 to explicitly
regulate the "right to encryption™ and protect the "databases™ utilized in Al,
thereby addressing the current legislative lacuna.

4. CONCLUSION

In conclusion, the concept of "Smart Protection™ is not merely a transient
technical improvement, but an inevitable necessity imposed by the rapidly
evolving digital reality we navigate today. We have transcended the era in which
intellectual property protection relied on the judicial pursuit of infringers after
damage had occurred, moving instead into an age of "proactive defense,” where
algorithms act as a vigilant guardian that never sleeps. Integrating artificial
intelligence into content protection systems represents a lifeline for both creators
and corporations, particularly in light of the massive influx of information and the
rise of generative content, which now threatens the traditional concept of
authenticity.

Adopting this new standard entails reformulating the digital social contract
between producer and consumer. The goal is not to restrict access to knowledge,
but to ensure the sustainability of creativity by safeguarding the rights of its
originators. Despite the ethical and technical challenges that may arise—such as
the potential for excessive automated censorship—the balance of benefits clearly
tilts toward a more equitable and transparent digital environment. Smart
Protection is the bridge that will carry us into a technological future that respects

2World Intellectual Property Organization (WIPQO), World Intellectual Property Report
2026: Technology Diffusion and Digital Innovation, WIPO Publications, Geneva,
April 2026, p. 45.
13 Mohamed Hassan Mansour, Intellectual Property Rights in the Digital Age, Dar Al-Jami'a
Al-Jadida, Alexandria, expanded and revised edition, 2026, p. 312.
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the human mind and values the worth of innovation. It is the sole guarantee
against cyberspace descending into an arena of chaos and intellectual piracy.

Today, we stand on the threshold of a comprehensive legal and technological
revolution, where code becomes law, and artificial intelligence acts
simultaneously as judge and enforcer. This grants creators the peace of mind to
continue contributing, without the fear of their efforts being lost in the vast digital

ocean.

Recommendations

Based on the preceding analysis, the following recommendations are proposed to
enhance the effectiveness of Smart Protection:

1.

Developing Legislative Frameworks: The necessity of enacting
international and domestic laws that recognize digital evidence derived
from Al systems and support the automation of intellectual property rights
enforcement.

Investing in Blockchain Technologies: Integrating blockchain with Al to
create "Immutable Records" that ensure the traceability of content from its
source.

Adopting Watermarking Systems: Encouraging creators to utilize Al-
powered, invisible watermarking techniques that are resilient to content
modification.

Digital Literacy for Creators: Organizing workshops to educate content
owners on how to utilize smart tools to secure their works and monitor
infringements automatically.

Inter-Platform Collaboration: Establishing unified cooperation
protocols between digital publishing platforms to share data regarding
piracy patterns and to standardize criteria for the smart blocking of pirated
content.

Balancing Protection and Privacy: Ensuring that protection algorithms
operate within an ethical framework that respects user privacy and does
not evolve into a tool for unjustified surveillance or censorship.
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7. Supporting Research and Development: Allocating financial resources
to develop algorithms capable of distinguishing between "Fair Use™ and
"Actual Infringement"” to prevent the erroneous blocking of content.
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