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2.1. Introduction
Intellectual property (IP) has become a fundamental pillar of higher

education, scientific research, and industrial innovation. In a world where
economic and strategic value increasingly relies on knowledge, the ability to protect,
exploit, and valorize intellectual creations represents a major challenge for

universities, research laboratories, and companies.

For students in electrical engineering, intellectual property directly concerns
academic and scientific work carried out during their studies, including Master’s
theses (final-year projects), research projects, scientific articles, simulation
software, control algorithms, experimental databases, and technological
innovations. These outputs are not merely pedagogical exercises; they may

constitute original contributions to scientific and technological progress.

The objective of this chapter is to provide an in-depth understanding of the
fundamentals of intellectual property, copyright, patents, and the mechanisms
for protecting and valorizing intellectual creations, with particular emphasis on

the academic and industrial contexts.
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Figure 1 Intellectual property in the academic-industrial innovation cycle

2.2. Fundamentals of Intellectual Property
2.2.1. General Concept of Intellectual Property
Intellectual property refers to the set of rights granted to creators over their
intellectual works and technical innovations. These rights allow for:
o Recognition of authorship or inventorship;
e Protection against unauthorized exploitation;
o Economic and industrial valorization of creations.
Unlike tangible property, intellectual property concerns intangible assets,

such as ideas, knowledge, inventions, and scientific works.
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2.2.2. Industrial Property
Industrial property covers creations with technical or commercial value. It
mainly includes:
e Invention patents;
e Trademarks;

o Industrial designs and models.

In the field of electrical machines, industrial property applies, for example, to:
e A new electric motor topology;
e Aninnovative cooling process;
o An original control or diagnostic method.

Industrial property plays a crucial role in industrial competitiveness and the

protection of technological innovation.

2.2.3. Literary and Artistic Property
Literary and artistic property protects intellectual works automatically,
without any formal registration requirement. It applies in particular to:
o Scientific books and articles;
o Master’s theses and doctoral dissertations;
o Teaching materials;

o Software and databases (under specific conditions).

Example:
A Master’s thesis in electrical machines is automatically protected by copyright from
the moment of its creation, even if it is not published.

Table 2.1 Main Categories of Intellectual Property

Category Protected Subject Example in Electrical Engineering
Copyright Scientific works, software | Master’s thesis, MATLAB code
Patent Technical inventions New motor topology

Industrial design | Shape and appearance Motor housing design

Trademark Distinctive signs Industrial product name

2.2.4. Rules for Citing References

Correct citation of sources is a fundamental requirement of academic and
scientific integrity. It is inseparable from the quality of university and research
work, particularly at the Master’s level, where students rely heavily on the state of

the art.
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In electrical engineering, work often builds on existing mathematical
models, published experimental results, international standards, and
industrial reports. Citation enables ethical, legal, and rigorous use of these resources

while preventing misconduct such as plagiarism or misappropriation.

2.2.4.1. Objectives of Citation

Citation serves several essential scientific and pedagogical objectives.

a) Acknowledging authors’ work
Citation explicitly recognizes the intellectual contribution of researchers,

engineers, or institutions.

Example:
When using a classical induction machine model from a reference textbook, the

author must be cited, even if the text is not copied verbatim.

Pedagogical remark:

Failure to cite a source falsely suggests originality and constitutes an ethical violation.

b) Positioning work within the state of the art
Citation shows that the work is grounded in existing scientific knowledge and

helps distinguish original contributions.

Example:
A thesis on motor efficiency optimization must reference major existing studies

before presenting new results.

c) Enabling verification of sources
Citation allows readers (supervisors, examiners, researchers) to verify

methods, data, and assumptions.

Example:
If an efficiency value or equation is taken from a paper, the reference enables

verification of its context.

d) Preventing plagiarism

Plagiarism consists of using another person’s work without acknowledgment.
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Example:
Paraphrasing a scientific article without citing the source constitutes

plagiarism, even if wording is changed.

2.2.4.2. Types of Documents to Cite
In academic and scientific work, the following sources must be cited when
used:
« Scientific books - theoretical foundations
o Journal articles - peer-reviewed research results
« Conference papers - innovative or emerging work
o Theses and dissertations - in-depth studies

o Technical standards and industrial reports - reference methods and values

2.2.4.3. Citation Styles
References must follow standardized citation styles to ensure consistency
and scientific rigor.
In engineering disciplines, the most commonly used styles are:
o IEEE - widely used in electrical, electronic, and computer engineering;
o APA - more general or interdisciplinary.
Each style defines:
o In-text citation format;

o Bibliography presentation.

Example:
A mathematical model adapted from an [EEE paper must still cite the original

source.
NLM Citation

Authors Title

| ] |
Von Woedtke T, Reuter S, Masur K, Weltmann KD.  Plasmas for medicine.

Phys Rep.  2013; 530(4): 291-320.:’—PageRange
| | | |

‘ > —— Volume and Issue Number
Year of Publication

Journal Title (Abbreviated)
Figure 2.2 Example of IEEE-style (NLM) citation in engineering research
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2.2.4.4. Bibliography (IEEE Style)

In IEEE style, references are numbered [1], [2], [3] in order of appearance and
listed at the end of the document under References or Bibliography.

(The bibliography list provided by the user remains valid and is fully compliant
with IEEE standards.)

2.2.4.5. In-Text Citation Model (IEEE Style)
Examples:
o Book: Fundamental principles of electrical machines are widely discussed in the
classical literature [1].
o Journal article: Sensorless control of induction motors has been extensively
studied [4].
o Mathematical model: The dynamic model used in this work is based on the
equations proposed in [2].
o Figure: Fig. 3. Equivalent circuit of the induction machine (adapted from [6]).
» Standard: Efficiency tests were carried out in accordance with IEC 60034-2-1 [7].

2.2.4.6. Recommended Best Practices for Students

Intellectual property plays a strategic role in academic research, industrial
innovation, and technology transfer. Understanding its principles enables students
to protect their work, respect others’ rights, and contribute responsibly to scientific
and technological progress. Mastery of citation rules, copyright, and patents is
therefore an essential competence for future engineers and researchers.

v' Always cite the source at first use

v" One figure, equation, or table = one reference
v Reused code or algorithm = a reference

v" When in doubt — cite the source

2.3. Copyright
2.3.1. General Principles of Copyright
Copyright protects any original work of the mind from the moment of its
creation, without any requirement for formal registration or deposit. It grants
the author two complementary categories of rights:
o Moral rights, which include authorship recognition and respect for the
integrity of the work;
o Economic (patrimonial) rights, which allow the author to exploit the work

commercially (reproduction, distribution, adaptation, etc.).
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These rights ensure that creators retain control over the use of their

intellectual output while benefiting from its dissemination and valorization.

COPYRIGHT

| |
|
: .
ECONOMIC | MORAL : EXHIBITION
RIGHTS : RIGHTS : RIGHTS
l |
| 1

I WANT TO USE THIS GREAT [IMAGE/ARTICLE/QUOTE/CLIP]
CAN | USE IT?

IS IT COVERED BY Is the work in the Public Domain or otherwise

COPYRIGHT? not eligible for copyright protection? U=

ERE—
Is there a copyright exem ptionfexception for your type of use?
Is there a library subscription for your use? YES
Is it under a Creative Commons license or other open licenses? MAKE LEGAL

IS YOUR INTENDED
USE PERMITTED?
I
USEOFIT

1S YOUR INTENDED Have you carefully examined ALL FOUR Fair Use factors p—
USE A FAIR USE? and concluded that your use seems fair?
N — ]

Have you received a written or verbal confirmation of
your request from the owner of the copyright?

SEEK PERMISSION YES

NOTE: If permission is denied, consider some alternatives:
Revise your intended use, use a different work, buy a personal
copy of the work, or seek legal advice.

Figure 2.3 Overview of moral and economic rights under copyright law

2.3.2. Copyright in the Digital Environment
The rapid development of digital technologies has profoundly transformed the
creation, dissemination, and use of intellectual works. Copyright law fully applies to

digital content, regardless of its format or mode of distribution.

2.3.2.1. Digital Works
Digital works; including electronic documents, images, videos, and

software, are protected in the same way as traditional physical works.

Example:
A simulation report distributed in PDF format is protected by copyright, even

if it is shared electronically or stored online.
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2.3.2.2. Copyright Protection of Databases
A database may be protected by copyright if:
o Its structure or organization is original;
o Its creation required a substantial intellectual, technical, or financial

investment.

Example:
An experimental database containing performance measurements of electrical

motors, organized according to a specific methodology, is legally protected.

2.3.2.3. Copyright Protection of Software
Software is protected by copyright, including:
o Source code;
o Object code;

o Program structure and architecture.

Example:
A MATLAB or Python script developed for modeling an electrical machine is

legally protected, even if it is not commercially distributed.

Accountability Precaution
N I _________________________ L ———
Ai—— - 1" | Access Control | | Veclor Maps
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|
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[ .

|

| Owners’ Copyrights Original Pirate Environment & Service Contents

‘. __ldentification Traceability . ' Period Control Encryption

oo

Figure 2.4 Scope of copyright protection in software development

2.3.2.4. Specific Case of Open-Source Software
Open-source software is also protected by copyright. However, its use,
modification, and distribution are governed by specific licenses such as GPL, MIT,
BSD, or similar.
A Open-source software does not mean software without rights.
Each license defines:
o Authorized uses;
o Conditions for modification;

o Obligations regarding redistribution and attribution.
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Table 2.2 Comparison Between Proprietary and Open-Source Software

Aspect Proprietary Software | Open-Source Software
Copyright protection | Yes Yes

Source code access Restricted Open

Usage conditions License-based License-based (GPL, MIT, BSD...)
Attribution required | Often Always

2.3.3. Copyright on the Internet and Electronic Commerce
2.3.3.1. Intellectual Property on the Internet
Content available on the internet is protected by copyright, even when it is

freely accessible.

Example:
Using an image found online without authorization or proper citation

constitutes a copyright infringement.

2.3.3.2. Domain Name Rights
Domain names may be protected when they are associated with:
o Aregistered trademark;
o A commercial or professional activity.
Unauthorized use of a domain name similar to a protected trademark may

result in legal disputes.

2.3.3.3. Social Networks and Digital Platforms
Content published on social media platforms (texts, images, videos, software
snippets) remains subject to copyright. Platform terms of use do not cancel creators’

rights, although they may grant limited usage rights to the platform.

Example:
Reusing a technical diagram posted on a professional network without citing

the author violates copyright law.

COPYRIGHT & SOCIAL MEDIA: DOS & DON'TS

0

Figure 2.5 Copyright protection of digital content on online platforms
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Table 2.3 Common Copyright Risks in the Digital Environment

Situation Risk Recommended Practice
Copying online images Copyright infringement Cite source and obtain
permission
Reusing code snippets License violation Check license terms
Sharing PDFs Unauthorized distribution Respect usage rights
Posting others’ content Loss of authorship Attribute the original creator
2.4. Patents

2.4.1. Definition of a Patent

A patent is a form of industrial property right that grants its holder an
exclusive right to exploit a technical invention for a limited period of time
(generally 20 years from the filing date), in exchange for public disclosure of the
invention.

The patent protects technical solutions to technical problems and plays a
crucial role in encouraging innovation, research investment, and technology transfer

between universities and industry.

INVENTION

DISCLOSURE

PATENT

ENFORCEMENT PRIOR ART

SEARCH

PATENT FILING OF
PROSECUTION UTILIY OR

DESIGN PATENT

s
REGISTRATION

Figure 2.6 General lifecycle of a patent: from invention to industrial exploitation
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2.4.2. Rights Conferred by a Patent

A patent grants its owner several exclusive rights, including the ability to:

o Prohibit any unauthorized exploitation of the invention (manufacture, use,
sale, or import);

o Grantlicenses to third parties, either exclusively or non-exclusively, in return
for royalties;

o Valorize the invention through industrial partnerships, commercialization,
or technology transfer.
These rights allow inventors and institutions to secure a return on investment

while maintaining control over the dissemination of their innovation.

Table 2.4 Main Rights Associated with a Patent

Patent Right Description Industrial Impact
Exclusivity Right to exclude others from use Competitive advantage
Licensing | Authorization granted to third parties Revenue generation
Transfer Sale or assignment of the patent Technology transfer
Lega! Right to take legal action Protection against infringement
protection

2.4.3. Conditions for Patentability
To be eligible for patent protection, an invention must simultaneously satisfy
three fundamental criteria:
o Novelty: the invention must not be disclosed in prior art anywhere in the
world;
o Inventive step: it must not be obvious to a person skilled in the relevant
technical field;
o Industrial applicability: it must be capable of being manufactured or used in

an industrial context.

1hat are (ventions in ternms

of pat&r\t{(’
a—i T o - i -2\ g -, :
" Requirements =3
s !
/ + for patentability ! \
Vi, & = Stie Yo *
lz L \|
Novelty Inventive step Inventive step
The solution has not The invention is-not @ The invention is not
been disclosed before obvious to an obvious to an experienced
ggcbgvén bfjgmrsgm experienced professional professional
¢ Very carefy ., Chtent experts refer to this

imaginary being as the
person skilled in the art

Figure 2.7 Patentability criteria: novelty, inventive step, and industrial applicability
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Example:
A new electric machine topology, an innovative cooling system, or a novel

control algorithm with a clear technical effect may be patentable if these conditions

are met.

Table 5 Examples of Patentable and Non-Patentable Inventions

Case Patentable? Justification
New motor structure v Yes Technical innovation
Mathematical formula alone X No No dlrec_t teghmcal
application
Control algorithm with hardware / Yes Technical contribution

effect

Abstract idea X No Lacks industrial applicability

2.4.4. Patent Application in Algeria and Internationally
The choice of protection strategy depends on factors such as target markets,
industrial partnerships, cost considerations, and innovation valorization
objectives. Patent protection may be sought at different territorial levels:
o National protection, valid within a single country (e.g., Algeria);
o Regional protection, covering several countries through a common system;
o International protection, enabling broader coverage via international

treaties.

International Patent Protection Checklist

Conduct Patent Search Budget for Costs
= Ensure your invention is unique and * Plan for filing fees, translations, and
patentable maintenance
Engage Amazon Problem Solving Experts Track Deadlines
¢ Get expert guidance on the process * Monitor important dates for filings and
and requirements renewals
File a PCT Application Utilize Amazon Tools
e Secure a filing date for multiple * Enroll in Brand Registry and use
countries enforcement tools
o Enter National Phase Monitor and Enforce
RIV co;"s'm‘rn“m" e File separate Qpp"cotions in each . Regulorly check for infringements and
— target country take action as needed

Figure 2.8 Patent protection routes: national, regional, and international

Table 2.6 Comparison of Patent Protection Strategies

Protection Level | Geographic Scope | Typical Use Case

National Single country Local industrial exploitation
Regional Group of countries | Regional markets
International Multiple countries | Global commercialization
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2.4.4.1. Pedagogical Remark

Before publishing a scientific article or submitting a Master’s thesis involving a
potentially patentable invention, it is essential to evaluate patentability and filing
opportunities, as public disclosure may destroy novelty and prevent patent

protection.

2.5. Protection and Valorization of Intellectual Property
2.5.1. Protection of Intellectual Property

Intellectual property (IP) protection relies on a combination of legal,
contractual, and institutional mechanisms designed to secure creators’ rights and
prevent unauthorized use. The main protection tools include:

o Copyright, which arises automatically upon creation and protects original
works of authorship;

o Patent filing, which grants exclusive exploitation rights for technical
inventions for a limited period;

o Contracts and confidentiality agreements, such as non-disclosure
agreements (NDAs), which safeguard sensitive information in academic-
industrial collaborations.

Together, these mechanisms ensure legal security, encourage innovation, and

facilitate responsible dissemination of knowledge.

Protection

Successful
Business

Application

Creation

Figure 2.9 Main mechanisms for protecting intellectual property

Table 2.7 Intellectual Property Protection Tools

Protection Tool Scope Typical Application
Copyright Automatic, global Theses, articles, software
Patent Territorial, time-limited Technical inventions
NDA / Contracts Contractual Research and industrial projects
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2.5.2. Infringement of Rights and Legal Remedies
Violations of intellectual property rights undermine academic integrity and
industrial competitiveness. Common infringements include:
o Plagiarism, involving the appropriation of another’s work without
acknowledgment;
o Counterfeiting, consisting of unauthorized reproduction or imitation of
protected inventions or products;
o Unauthorized exploitation, such as commercial use without permission or
licensing.
Such violations may result in academic sanctions (annulment of work,
disciplinary measures), civil liability (damages and injunctions), and criminal

penalties, depending on the severity of the infringement.

Figure 2.10 Typical intellectual property infringements and their legal consequences

Table 8 Intellectual Property Violations and Possible Sanctions

Type of Violation | Context Possible Sanctions
Plagiarism Academic work Annulment, disciplinary action
Counterfeiting Industrial products | Fines, legal prosecution
Unauthorized use | Research/industry | Damages, injunctions

2.5.3. Valorization of Intellectual Property
[P valorization aims to transform intellectual creations into economic,
technological, or societal value. In academic and industrial environments,
valorization pathways include:
o Licensing agreements, allowing third parties to exploit protected creations in
exchange for royalties;
o University-industry partnerships, fostering collaborative development and

commercialization;
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o Technology transfer, through dedicated offices or innovation hubs;

o Start-up creation, enabling researchers and students to commercialize
innovations.
Effective valorization enhances research impact, supports economic

development, and strengthens innovation ecosystems.
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Figure 2.11 Pathways for intellectual property valorization

Tableau 2.9 Main Intellectual Property Valorization Routes

Valorization Method | Stakeholders Expected Outcome
Licensing Inventor, company | Royalty income
Partnership University, industry | Joint innovation
Technology transfer | Research centers Industrial application
Start-up creation Entrepreneurs Market entry

2.5.4. Intellectual Property in Algeria

Intellectual property protection in Algeria operates within a national legal
framework aligned with international conventions, aiming to promote research,
innovation, and technological development. This framework supports universities,
research laboratories, and companies by providing legal certainty and encouraging
the commercialization of scientific and technological.

Through dedicated institutions and alignment with international standards,
Algeria seeks to strengthen its innovation ecosystem, protect creators’ rights, and

foster sustainable economic growth.
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2.5.4.1. Pedagogical Remark

At the Master’s level, students should systematically assess the protection and
valorization potential of their work; particularly for innovative projects, before
public disclosure. Early consideration of IP strategies enhances both academic

credibility and industrial relevance.

2.6. Conclusion

This chapter has highlighted the central role of intellectual property (IP) in
higher education, scientific research, and industrial innovation. In a knowledge-based
economy, intellectual property constitutes a strategic asset that enables the
protection, recognition, and valorization of intellectual and technological
creations. For Master’s students in electrical engineering, understanding IP
principles is essential, as their academic work may lead to original scientific
contributions, technical inventions, and innovative solutions with real industrial

and societal impact.

The chapter first introduced the fundamental concepts of intellectual
property, distinguishing between industrial property (patents, designs,
trademarks) and literary and artistic property (copyright). Particular emphasis
was placed on the importance of proper citation practices, which ensure academic
integrity, recognition of prior work, and prevention of plagiarism. Mastery of
standardized citation styles, such as IEEE, was shown to be an indispensable skill for

credible scientific writing.

The discussion then focused on copyright in the digital environment,
highlighting the legal protection of digital works, databases, and software, including
open-source software governed by specific licenses. This section emphasized that
digital accessibility does not imply free use, and that respect for authors’ rights

remains mandatory in online and collaborative contexts.

The chapter further examined the patent system, explaining its definition,
legal effects, patentability criteria, and protection strategies at national, regional, and
international levels. It was demonstrated that patents play a key role in transforming
research outcomes into industrial applications and competitive advantages,

provided that protection strategies are considered before public disclosure.
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Finally, the chapter addressed the protection and valorization of
intellectual property, illustrating how creative outputs can be transformed into
value through licensing, technology transfer, university-industry partnerships, and
start-up creation. The specific context of intellectual property in Algeria was also
outlined, showing its alignment with international conventions and its role in

fostering innovation and technological development.

By the end of this chapter, students are expected to be capable of protecting
their intellectual work, respecting the rights of others, and strategically
valorizing innovation within both academic and industrial environments. These
competencies form a critical foundation for responsible research, ethical engineering

practice, and sustainable technological development.

With intellectual property concepts now firmly established, the next chapter
will address ethics, sustainable development, and new technologies, focusing on
the societal and environmental responsibilities associated with technological

progress.
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