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INSTITUTIONAL VISSION AND MISSION

Objectives

e To provide quality education and groom top-notch professionals, entrepreneurs and leaders
for different fields of engineering, technology and management.

e To open a Training-R & D-Design-Consultancy cell in each department, gradually introduce
doctoral and postdoctoral programs, encourage basic & applied research in areas of social
relevance, and develop the institute as a center of excellence.

e To develop academic, professional and financial alliances with the industry as well as the
academia at national and transnational levels.

e To cultivate strong community relationships and involve the students and the staff in local
community service.

¢ To constantly enhance the value of the educational inputs with the participation of students,
faculty, parents and industry.

Vision

e Development of academically excellent, culturally vibrant, socially responsible, and globally
competent human resources.

Mission

e To keep pace with advancements in knowledge and make the students competitive and
capable at the global level.

e To create an environment for the students to acquire the right physical, intellectual, emotional
and moral foundations and shine as torch bearers of tomorrow's society.

e To strive to attain ever-higher benchmarks of educational excellence.




Department of Computer Science & Engineering

Vision of the Department

e To impart technical education in the field of Artificial intelligence and machine learning of
topnotch quality with a high level of professional competence, social obligation, and global
cognizance among the students.

Mission of the Department

e To impart technical education that is up to date, relevant and makes students to compete at
global level

¢ Fostering an ambiance where students can adopt the suitable moral, intellectual, emotional,
and physical attributes to shine as the leaders of tomorrow’s society

e To strive to meet ever higher educational standard

Program Educational Objectives (PEQ"'S)

PEO1: Graduates will be able to hone their problem-solving abilities and capacity to offer solutions to
challenges that arise in the actual world.

PEO2: Able to design and develop Al based solutions to real-world problems in a business, research, or
social environment.

PEO3: Graduates shall acquire and inculcate corporate culture, core attributes, and leadership qualities
as well as professional etiquette’s and lifelong learning..

Program Specific Qutcomes (PSOs)

PSO1: Ability to design and develop artificial intelligent based solutions by applying optimal
algorithms to solve real world issues.

PSO2: Ability to apply suitable Al tools and techniques to offer solutions in the various domains of
engineering.
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1. To Understand the knowledge on basics of research and its types.
Course 2. To Learn the concept of Literature Review, Technical Reading, Attributions and
Objectives Citations.

3. To learn Ethics in Engineering Research.
4. To Discuss the concepts of Intellectual Property Rights in engineering.

Topics Covered as per Syllabus:

Module-1

Introduction: Meaning of Research, Objectives of Engineering Research, and Motivation in
Engineering Research, Types of Engineering Research, Finding and Solving a Worthwhile Problem.
Ethics in Engineering Research, Ethics in Engineering Research Practice, Types of Research
Misconduct, Ethical Issues Related to Authorship.

Module-2

Literature Review and Technical Reading, New and Existing Knowledge, Analysis and Synthesis of
Prior Art Bibliographic Databases, Web of Science, Google and Google Scholar, Effective Search: The
Way Forward Introduction to Technical Reading Conceptualizing Research, Critical and Creative
Reading, Taking Notes While Reading, Reading Mathematics and Algorithms, Reading a Datasheet.
Attributions and Citations: Giving Credit Wherever Due, Citations: Functions and Attributes, Impact of]
Title and Keywords on Citations, Knowledge Flow through Citation, Citing Datasets, Styles for
Citations, Acknowledgments and Attributions, What Should Be Acknowledged, Acknowledgments in,
Books Dissertations, Dedication or Acknowledgments.

Module-3

Introduction To Intellectual Property: Role of IP in the Economic and Cultural Development of the
Society, IP Governance, IP as a Global Indicator of Innovation, Origin of IP History of IP in India.
Major Amendments in IP Laws and Acts in India. Patents: Conditions for Obtaining a Patent Protection,
To Patent or Not to Patent an Invention. Rights Associated with Patents. Enforcement of Patent Rights.
Inventions Eligible for Patenting. Non-Patentable Matters. Patent Infringements. Avoid Public
Disclosure of an Invention before Patenting. Process of Patenting. Prior Art Search. Choice of
Application to be Filed. Patent Application Forms. Jurisdiction of Filing Patent Application.
Publication. Pre-grant Opposition. Examination. Grant of a Patent. Validity of Patent Protection. Post-
grant Opposition. Commercialization of a Patent. Need for a Patent Attorney/Agent. Can a Worldwide
Patent be Obtained. Do | Need First to File a Patent in India. Patent Related Forms. Fee Structure.
Types of Patent Applications. Commonly Used Terms in Patenting. National Bodies Dealing with
Patent Affairs. Utility Models. Process of Patenting. Prior Art Search. Choice of Application to be Filed.
Patent Application Forms. Jurisdiction of Filing Patent Application. Publication. Pre-grant Opposition.
Examination. Grant of a Patent. Validity of Patent Protection. Post-grant Opposition. Commercialization
of a Patent. Need for a Patent Attorney/Agent. Can a Worldwide Patent be Obtained. Do | Need First to
File a Patent in India. Patent Related Forms. Fee Structure. Types of Patent Applications. Commonly
Used Terms in Patenting. National Bodies Dealing with Patent Affairs. Utility Models.




Module-4

Copyrights and Related Rights: Classes of Copyrights. Criteria for Copyright. Ownership of Copyright.
Copyrights of the Author. Copyright Infringements. Copyright Infringement is a Criminal Offence.
Copyright Infringement is a Cognizable Offence. Fair Use Doctrine. Copyrights and Internet. Non-
Copyright Work. Copyright Registration. Judicial Powers of the Registrar of Copyrights. Fee Structure.
Copyright Symbol. Validity of Copyright. Copyright Profile of India. Copyright and the word ‘Publish’.
Transfer of Copyrights to a Publisher. Copyrights and the Word ‘Adaptation’. Copyrights and the Word
‘Indian Work’. Joint Authorship. Copyright Society. Copyright Board. Copyright Enforcement
Advisory Council (CEAC). International Copyright Agreements, Conventions and Treaties. Interesting
Copyrights Cases. Trademarks: Eligibility Criteria. Who Can Apply for a Trademark. Acts and Laws.
Designation of Trademark Symbols. Classification of Trademarks. Registration of a Trademark is Not
Compulsory. Validity of Trademark. Types of Trademark Registered in India. Trademark Registry.
Process for Trademarks Registration. Prior Art Search. Famous Case Law: Coca-Cola Company vs.
Bisleri International Pvt. Ltd

Module-5

Industrial Designs: Eligibility Criteria. Acts and Laws to Govern Industrial Designs. Design Rights.
Enforcement of Design Rights. Non-Protectable Industrial Designs India. Protection Term. Procedure
for Registration of Industrial Designs. Prior Art Search. Application for Registration. Duration of the
Registration of a Design. Importance of Design Registration. Cancellation of the Registered Design.
Application Forms. Classification of Industrial Designs. Designs Registration Trend in India.
International Treaties. Famous Case Law: Apple Inc. vs. Samsung Electronics Co. Geographical
Indications: Acts, Laws and Rules Pertaining to GIl. Ownership of Gl. Rights Granted to the Holders. Registered
Gl in India. Identification of Registered Gl. Classes of GI. Non-Registerable Gl. Protection of Gl. Collective or
Certification Marks. Enforcement of Gl Rights. Procedure for Gl Registration Documents Required for Gl
Registration. Gl Ecosystem in India. Case Studies on Patents. Case study of Curcuma (Turmeric) Patent, Case
study of Neem Patent, Case study of Basmati patent. IP Organizations In India. Schemes and Programmes

List of Textbooks

1. Dipankar Deb * Rajeeb Dey, Valentina E. Balas “Engineering Research Methodology”, ISSN 1868-
4394 ISSN 1868-4408 (electronic), Intelligent Systems Reference Library, ISBN 978-981-13- 2946-3
ISBN 978-981-13-2947-0 (eBook), https://doi.org/10.1007/978-981-13-2947-0

2. Intellectual Property A Primer for Academia by Prof. Rupinder Tewari Ms. Mamta Bhardwa

Reference Book:
1. David V. Thiel “Research Methods for Engineers” Cambridge University Press, 978-1-107-03488- 4—
2. Intellectual Property Rights by N.K.Acharya Asia Law House 6th Edition. ISBN: 978-93-81849-30-9

1. To know the meaning of engineering research.
2. To know the procedure of Literature Review and Technical Reading.
3. To know the fundamentals of patent laws and drafting procedure .
Course 4. Understanding the copyright laws and subject matters of copyrights and
Outcomes designs

5. Understanding the basic principles of design rights.



https://doi.org/10.1007/978-981-13-2947-0
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RESEARCH METHODOLOGY & INTELLECTUAL PROPERTY
RIGHTS
Course Code: 21RMI56

Module-1

Text book referred: Dipankar Deb, Rajeeb Dey, Valentina E. Balas “Engineering Research
Methodology”, ISSN 1868-4394 ISSN 1868-4408 (electronic), Intelligent Systems Reference
Library, ISBN 978-981-13-2946-3 ISBN 978-981-13-2947-0 (eBook),
https://doi.org/10.1007/978-981-13-2947-0

Introduction: Meaning of Research, Objectives of Engineering Research, and Motivation in
Engineering Research, Types of Engineering Research, Finding and Solving a Worthwhile
Problem. Ethics in Engineering Research, Ethics in Engineering Research Practice, Types of
Research Misconduct, Ethical Issues Related to Authorship

Meaning of Research

Definition of research:

Research refers to a careful, well-defined (or redefined), objective, and systematic method of
search for knowledge, or formulation of a theory that is driven by inquisitiveness for that
which is unknown and useful on a particular aspect so as to make an original contribution to
expand the existing knowledge base.

What are research projects?

Research involves the formulation of hypotheses or problem-solving strategies, data analysis,
and reasoning; and determine whether the results are consistent with the hypotheses.
Research is the process of creating or presenting knowledge that does not yet exist.

Example:
Problem 1: A bridge architect is trying to build a new earthquake-proof bridge.

Assumption 2: The engineer thinks that the new bridge using steel and concrete will be more
earthquake resistant than the existing bridge.

3. Data Collection: Engineers collect data on earthquake performance of different bridge
designs. Experts also conducted tests to measure the strength and durability of the new bridge.

4. Data Analysis: Designers analyze data to see if it supports the hypothesis. Engineers also
use data to identify design flaws.

5. Inferences: Engineers make inferences from data and theory. Experts may conclude that the
newly built bridge is more earthquake resistant than the existing bridge, but may also
conclude that there are some flaws in the design standards that need to be addressed.
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6. Conclusion: Engineers concluded that the new bridge construction is a promising solution
to the bridge's seismic resistance problem. But the experts also agreed that more research is
needed to measure and evaluate fitness.

Research Cycle
Research begins with practical problems: it should be clear what the problem you are trying
to solve is and why it is important.

This question raises a research question that most people would get lost in large volumes of
data. The question will help to focus on the data and then explain research, which is a study or
study in the result or answer, which will help solving a real problem begin with research. The
initial position is shown in Figure 1.1.

picture 1.

Notes: Research questions? - A research question is one that the researcher tries to answer
through research. It is important to formulate questions clearly and precisely before
conducting any research as this will help guide the research process and ensur e the accuracy
and importance of the research.

Example: How does the addition of graphene nanolayers to a polymer matrix affect t he
properties of the composite?

This research question is unique because it focuses on the effect of graphene nanolay ers on
the electrical properties of the polymer matrix.

Here was also intrigued for asking the difference regarding the addition of graphene
nanosheets. These questions can also be answered as experiments can be conducted to
evaluate the properties of composites with and without graphene nanolayers

What is the importance of research and how is it done well?
Research aimed at contributing to knowledge. Research questions should be relevant to the
world we live in and should be answered with appropriate time and resources.

The investigation must be systematic and precise. The purpose of research is to understand
something or solve a problem. Qualitative research questions change throughout the project
and can be modified as needed. Research should be used to create new knowledge that can be
written or recorded in some way. Research is not just about following steps.

It's about being able to ask new questions, look at things in a new light, and come up with
new solutions. Critical thinking and creativity are important aspects of research work.
Through research, one seeks to create or create new information about the world around us
that can be written or recorded in some way and accessed by writing or recording.

What are the ways in which intelligence is created and acquired?

Dept. of CSE (AI & ML), ATMECE
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(i) Observation is the easiest way to get information from places, and observation itself is
important if what we are trying to observe is unusual or happy or difficult to observe.
Observations lead to everything from measurement to analysis of a group of subjects to how
long the firmware will take.

Survey data usually needs to be completed in some form; this leads to a second piece of
information, namely the model. For example: 1. A mechanical engineer can observe how a
new product behaves under different loads. This analysis could lead to the creation of new
models of energy products. 2.

Observe the wear of the bearings to determine the cause of the failure. 3. Monitor the
performance of the new engine to determine fuel efficiency.

(ii) Formulas are approximate and often simple ways of describing sometimes very complex
relationships between numbers, shapes, or equations. For example, the equation of the
relationship between different objects or tools in abstract form allows us to understand the
phenomenon.

For example: 1. An engineer might develop a mathematical model of airflow around the wing
of an airplane. The model can be used to predict the lift and drag

characteristics of wind turbines. 2. Construct a stress distribution model in the beam under
load.

The model can be used to estimate beam deflections and damage loads. 3. Construct a model
of the water flow in the pump. The model can be used to predict the
performance of the pump and head.

(iii) The last category is the way things are prepared or processed by processes,
procedures, methods, plans or designs to meet certain needs.

For example: 1. An engineer may develop a method for making a new type of turbine blade.
This technique can be used to create better and more durable teeth. 2. Develop a process for
casting metal parts.

The process can be used to produce products with high precision and repeatability. 3.
Improved steel plate welding process. This technique can be used to create strong and
durable connections. Section

These 3 ways are shown in the picture 1.2

Figure 1.2 Scientific knowledge

What are the different stages of engineering research?

Engineering studies usually begin with a broad field of study, such as management.

The work is then narrowed down to one specific topic, such as microbial oil control. Finally,
the topic narrows down to a specific question the study is trying to answer,
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such as the management of single-compartment microbial fuel cells. Sometimes this can be
reversed. Also, solving the problem effectively is doing more than half the

work done. Because a good problem is difficult but successful and has the potential to benefit
the region.

Definition of engineering research: Engineering research is the process of developing ideas
and seeking improvements in knowledge and skills in order to be able to

analyze, plan, design and conduct various types of research related to engineering and
technology research and development.

Meaning of Selected Words:

1. Curious — | am interested in learning different things.

2. Critical thinking - self-directed, self-disciplined, trying to think the best of the wrong
Objectives of Engineering Research

Objectives of Engineering Research/ challenges of engineering research?

The objective of engineering research is to solve new and important problems, the results of
the research should be new, but the results are not known when the research starts. Therefore,
it can be argued that getting started is difficult on its own. The answer is that people make
predictable decisions based on "quasi-evidence", intuition, and imagination. The prediction
gives a target to strive for and after the first attempt the result will prove the prediction
wrong. However, this work may suggest new avenues or goals that may rely on some changes
in the original goals or require new ideas or have negative consequences that make the
original goal or some goals impossible to achieve.

Aim of Research

The main purpose of research is to use the research method to find answers to open questions,
although each research is appropriate in some way.

What are different types of research studies? Give example

Research or theory of structure, explanation, diagnosis, and evaluation.

Research or Scientific Research: This type of research is often used to understand a problem
or problem. For example, an engineer might do scientific research to better understand why
machines fail.

Scientific Research: This type of research is used to describe current events.

For example, an engineer might make a statement to determine the average lifespan of a
species.

Diagnostic Study: This type of study is used to determine the cause of the problem.
For example, an engineer may conduct an investigation to determine why some engines are
not performing as expected.
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Hypothesis Testing Research: This type of research is used to test a hypothesis. For example,
an engineer may conduct a hypothesis test to determine whether a new wind turbine design
will make it work.

Motivation in Engineering Research

Intrinsic Motivation: This is the desire to do something for one's own good without any
external reward. Intrinsically motivated engineers are driven by a passion for learning,
solving problems, and changing the world.

Extrinsic Motivation: The desire to do something for reward or recognition.
Extrinsically motivated engineers may be motivated by money, fame, awards, or career
advancement opportunities.

Social Motivation: The desire to do something to meet the needs of others or to fit into the
group.

A social worker may be motivated by a desire to please a colleague, please a mentor, or meet
the expectations of a parent or teacher.

Engineers are motivated by thinking in addition to these three main motivations:

Solving unsolvable problems: Engineers are often motivated by thinking to find solutions to
problems in the world's most difficult problems. Improving the Latest Technology: Engineers
are constantly looking for ways to improve existing

technologies and create new ones.

Contributing to the Improvement of Society: Engineers want to use their knowledge and skills
to make the world a better place.

Finally, the motivation for engineering research is as diverse as the engineers themselves. But
all engineers want to change the world.

Types of Engineering Research

There are three main types of research: descriptive research, applied research, and basic
research.

Scientific explanation of current events. It doesn't try to explain why things are the way they
are, but can be used to identify patterns and trends. Example: A description might look at the
average lifespan of a lighting type.

Applied research to solve specific problems.

It is often used to create new products or services or improve existing products. For example:
Applied research will look at how the efficiency of the manufacturing process can be
increased.

Do simple research to better understand the world. It is not aimed at solving specific
problems, but can lead to the development of new processes and thoughts. For example:
Basic science will look at the origin of the universe.

Research can also be classified as quantitative and qualitative.
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Quantitative research uses numerical data to answer questions. It is often used in research
where the purpose is to evaluate the effects of certain interventions. For example: how many
people clicked on the ad after seeing it.

Qualitative research uses non-mathematical data such as text, images, and video to answer
questions.

It is often used in basic research where the goal is to understand the root cause of the
phenomenon. For example: People's knowledge of new products or services.

Finding and Solving a Worthwhile Problem

Qualifying research questions may contain one or more features. Something the social sciences
hope for from time to time may lead to a lack of understanding/idea even for a person familiar
with the work, the simplicity of the method's importance, a new topic or a new phenomenon to
initiate an answer. Giving a new method or developing a method of knowledge that is in good
use or is the result of being unable to continue in a region. The researcher must ensure that the
problem is appropriate before starting work on it, as best effort is made when work is
appropriate and the problem and/or solution will be accepted by the scientific community.

Unresolved issues raised by the research director or raised by others. It may involve a
rethinking of key assumptions or may need to be developed or compiled from information
provided by the supervisor in the report. The task facing scientific researchers is to find the
right problem to begin their research. The skills needed to complete these tasks from the start.
Once the problem is clearly identified, the research and reading process is done to clarify the
value of the problem.

George Polya (1887-1985) proposed four steps for solving mathematical problems.
Suggested steps in solving a research question are: (i) understand the question, modify it to suit
you, visualize the problem, and decide if there is more detail.

(iii) Follow the plan to see if it works, if not, start over with another method. After
researching a problem and coming back many times, people may experience a sudden
revelation or come up with a new idea to solve the problem.

(4) Looking back and thinking helps to understand and assimilate ideas and is an investment
in the future.

Ethics in Engineering Research

Ethics is generally concerned with the processes or skills that distinguish bad behavior from
wrong. Everyone knows some moral principles, but there are differences in their interpretation
and application. Moral development proceeds through various stages of development. Ethics
can be used to evaluate, recommend or interpret policy.

Morality is not law, but laws usually follow morality because morality is our common virtue.
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International codes of ethics have emerged since the Nuremberg Law was passed in 1947.
Issues related to research scores date back to the 17th century, from the founding of the Royal
Society (BRS) to refine scientific credit methods and methods. modern scientific practice.
Rather than trying to identify who made the first discovery, BRS focuses on who first
submitted research results to publication.

Whitbeck [4] tackles the thorny issue of authorship in science by asking two simple but
important questions: (1) who should be listed as the author; and (2) the appropriate
registration order.

Government agencies and universities around the world have adopted specific policies
regarding research practices. Research ethics and responsible research are often used
interchangeably. Research ethics examines the appropriate use of research results, while
research responsibility is about performance.

Ethics in Engineering Research Practice

Engineering researchers must make ethical decisions and be responsible for the impact of
their research. Information used in engineering research is important because it affects
people.

Some practices may be acceptable to some people in some circumstances, and the reasons for
their acceptance may not be entirely valid. Today we have unprecedented access to data,
unprecedented options for data analysis, and the emergence of engineering studies involving
data. Engineering ethics provides us with a rulebook; teach us how to decide what is allowed
and what is not. Scientists make various choices regarding ethics and the impact of technology
in various ways:

(i) By setting ethical standards up front, engineering scientists can influence the full benefits
of advancing technology.

(ii) Researchers can also tap into the power of design—the process of transforming needs
into designs designed to meet those needs.

Ethical decisions should be made to determine the importance and importance of the
requirements while creating the process.

(iii) Third, engineering scientists must choose different options to complete similar tasks.

Research findings often have negative side effects. It is the primary responsibility of
scientists to ensure that the hazards/risks associated with the technology they develop are
minimized and to evaluate safer alternatives. The design should have a centralized security
where possible, or have security features and a variety of independent security measures to
avoid danger, or, if Yes, a control system in case the main system fails.

Types of research Misconduct

Research ethics involves treating others fairly, being honest about methods and results,
repeating results as much as possible to avoid mistakes, protecting the health of research,
ensuring safety in the laboratory, etc. includes. To avoid inaccuracies, the
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research should be peer-reviewed before it is published. Research fraud described in Section
Search Documents may include: Section

(i) Fabrication: Fabrication is the creation of documents or a test of knowledge in the belief
that the person understands the results of the analysis. or the test is OK but will not be able to
wait for results due to time pressure from the supervisor or user.

(i) Falsification (falsification of information): Falsification refers to the misrepresentation
or misinterpretation of an information or test, or the making, respectively, of illegal changes
to support a hypothesis, even if actual data from experimental data suggest otherwise. Fraud
and fabrication of information and results undermines engineering research, introduces false
information into the database, undermines the trust of stakeholders, undermines cost
increases, hinders scientific progress, and causes real and avoidable delays in technological
development.

Data errors can also occur due to poor testing or inaccurate measurements. The image of
engineering scientists as objective seekers of truth is often tarnished by the discovery of
information about fraud. While researchers want to continue working on published data that
could become part of research papers, they can avoid this bad practice by always trying to
reproduce results.

(iii) Plagiarism (excluding the use of someone else's work): Plagiarism is manifest when a
person uses or reuses another work (including parts) (text, document, table, picture, diagram
or content) as it appears in his work. emerges out. Thank you. Copying or reusing one's own
published work is called self-plagiarism, which is bad practice in the scientific literature.
Although the increase in search terms on the Internet seems to encourage plagiarism in some
cases, it can also be detected by software packages.

(iv) Other types of research bias: Significant deviations from accepted behavior can be
interpreted as research bias. In cases where deception and harm are in question, fraud is
considered to have taken place. Sooner or later moral violations will occur. Submitting an
article to two different journals at the same time is also a violation of the copyright. Another
problem is that when there are errors in the text or published content, these errors are usually
not made public for public access unless a competent researcher presses them to create the
error and provide a good resemblance to the correct version, which is not always available. .
primary research goal.

How can we warn reviewers, reviewers or editors about plagiarism? Article
(i) The Secretary-General informs and informs all concerned. Section
(iii) Or readers who come across articles or books during research.

Although there are many free and paid materials for school leave, they are not criminal, they
only get Similar score in content analysis, similarity index of published content and
unpublished content.

However, a similar score does not guarantee that the document is free of plagiarism. Whether
the content is plagiarism should be evaluated by human eyes. It is important
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to look at individual ratings of sources, not overall results. Setting a parameter to a parameter
of maximum similarity means under-utilizing the tool. Patchwork plagiarism is difficult to
measure.

There are some simple and ethical ways to avoid the same thing in the next post. Sometimes
some published content is good for a research paper; maybe it can make a connection or
strengthen a claim. Printed material is provided for fair use purposes. People do not create
scientific results out of nothing. However, important points can be explained in your own
words, so there is no need for copying.

It is important to emphasize the importance in all this. However, the mention of a source does
not mean that a sentence (or sentence) in the main content can be repeated. Researchers
should practice writing in such a way that readers can distinguish the author's ideas or
conclusions from other sources. This practice allows people to decide whether they are
overusing or relying on the content of available information.

Ethical Issues Related to Authorship

Academic writing includes communicating the learning work, criticizing its findings, and
promoting the reputation of peers, as well as the role of accepting responsibility for work
details. It forms the basis of performance appraisal, promotion and other accolades.

Some important research and ethical issues related to the writing of research papers are
described below:

Research scores in published research are achieved through three main methods: writing,
writing, and written verification. Authorship creates responsibility and builds credibility. An
individual is listed as an author only if they have made significant contributions to the design,
interpretation, or writing of the data.

Such "guests" or "awards" (given to authors who have contributed little or no contribution to
the work) will make contributions from genuine employees, have a negative impact on
enrollees' seniority, and morality is important. Red flags of false research. In some cases, the
authors of the study made a collaborative effort, called writing support activities, to increase
the chances of employment or promotion of university teachers or students. Section

takes advantage of the "relationship™ with administrators, and administrators benefit from the
article without having to take any action on it.

Sometimes participants give consent because there is no conflict of interest in the
organization. Some co-authorships may be called ghost co-authoring.

It is important to disclose all people involved in the research so that the assessment can be
based on research results and whether there are conflicting issues. In another form of
ambiguous writing, some scholars write alone, collaboratively, as a co-author, with no real
collaboration other than less reading and editing, and no real review of previous work. This
effort is only through recognition. So readers cannot explain the lack of "write" confirmation.
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All registered authors are solely responsible for the entire content of the research article, so
they should be aware of what the author is sending to the journal.

Their consent must be sought for content and they agree to post it. In cases of abuse, such as
a typo, where the perpetrator is easy to find, the necessity of authors' responsibility is not
always clear. It's interesting to be able to analyze revenue to be sure and determine each
author's level of responsibility.

Double posting is an important ethical issue regarding posting and joining two forums at the
same time. The motivation is to increase the ability to advertise and reduce the time spent on
advertising.

Prestigious journals are expected to publish originals, i.e. material that has not been published
elsewhere and that negatively impacts submissions.
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RESEARCH METHODOLOGY & INTELLECTUAL PROPERTY
RIGHTS
Course Code: 21RMI56

Module-2
Text book referred: Dipankar Deb, Rajeeb Dey, Valentina E. Balas “Engineering Research
Methodology”, ISSN 1868-4394 ISSN 1868-4408 (electronic), Intelligent Systems Reference
Library, ISBN 978-981-13-2946-3 ISBN 978-981-13-2947-0 (eBook),
https://doi.org/10.1007/978-981-13-2947-0

Literature Review and Technical Reading, New and Existing Knowledge, Analysis and
Synthesis of Prior Art, Bibliographic Databases, Web of Science, Google and Google
Scholar, Effective Search: The Way Forward Introduction to Technical Reading
Conceptualizing Research, Critical and Creative Reading, Taking Notes While Reading,
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Literature Review and Technical Reading
The primary goal of a literature review is to:

Identify the research problem. This includes understanding the current state of knowledge on
the topic, identifying gaps in knowledge, and determining the researchquestions that need to
be answered.

Advocate a specific approach. This involves evaluating the different approaches that have
been taken to study the problem, and selecting the approach that is most likely to be
successful.

Evaluate the choice of methods. This includes assessing the validity and reliability of the
methods that have been used, and determining whether they are appropriate for the research
problem.

Demonstrate the need for new research. This involves showing that the existing research is
not sufficient to answer the research questions, and that new research is needed to make
progress.

The quality of a literature review can be evaluated based on the following criteria:

Breadth and depth of coverage. The literature review should cover a wide range of relevant
sources, and provide a deep understanding of the research problem.

Clarity and rigor. The literature review should be written in a clear and concise style, and
should use rigorous analytical methods.
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Consistency. The literature review should be consistent with the research problem, approach,
and methods.

Effective analysis. The literature review should provide a critical analysis of the existing
research, and should identify the key findings and gaps in knowledge.

New and Existing Knowledge

The interpretation of new knowledge heavily depends on the researcher's background and
perception, which can range from indifference to excitement. The significance of new
knowledge is often established by identifying existing problems in the field and
demonstrating the gaps in the current understanding.

Existing knowledge is essential for highlighting the existence of a problem and its
importance. Researchers use the context, significance, originality, and tools from existing
literature to build a case for their work. This knowledge is gathered through extensive reading
and literature review, spanning both foundational textbooks and recent research papers.

Textbooks provide established knowledge and foundational background, while research
papers focus on presenting new, cutting-edge information. Research papers assume prior
knowledge and can be challenging to understand without a solid foundation. Researchers
often need to refer to various sources to interpret the contentof research papers effectively.

A thorough literature review is crucial to demonstrate how a research piece builds upon
existing work. It provides a strong foundation for advancing knowledge, identifying gaps,
and suggesting new research directions. A good literature survey is concept-focused rather
than author-focused.

Components of a Comprehensive Literature Review:

Summarize existing knowledge from the state of the art.

Detail key concepts, factors, parameters, and relationships.
Discuss complementary approaches to the topic.

Highlight inconsistencies, shortcomings, and contradictory results.
5. Justify the need for further research in the field.

B p

Steps to Conduct an Effective Literature Survey:

1. ldentify major topics or concepts relevant to the research subject.
2. Categorize relevant sources (articles, patents, websites, data, etc.) underrespective
concepts.

When encountering important information, researchers often highlight, underline, or mark it
for future reference. However, to truly integrate this knowledge, it's essential to write about it
in one's own words, connecting it with the existing foundation.

Building a strong knowledge foundation requires continuous reading, learning, and writing.
By crafting and reshaping newly acquired information to fit into the existing framework,
researchers ensure a robust understanding of the topic.
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New and existing knowledge play crucial roles in research. Understanding the significance of
existing knowledge, effectively reviewing the literature, and integratingnew findings into the
foundation are essential steps for researchers seeking to contribute meaningfully to their field.
A comprehensive literature survey not only informs the researcher but also serves as a
cornerstone for future advancements.

Analysis and Synthesis of Prior Art Bibliographic

After collecting relevant sources, researchers engage in breaking down and synthesizing each
article's content to construct a cohesive literature review. This process involves understanding
the articles' hypotheses, models, experimental conditions, and drawing connections between
different pieces of information. The goal is to identify unsolved issues, flaws in existing
models, and propose novel ideas.

Steps in Analyzing Literature [Table 2.1]:

1. Understanding the Hypothesis: Grasp the central research question or hypothesis of
each article. This helps establish the context and purpose of the research.

2. Understanding Models and Experimental Conditions: Delve into the models and
experimental setups used in the articles. This understanding helps in comparing and
contrasting findings and methodologies.

3. Making Connections: Identify common themes, similarities, and differences across
the articles. This step involves synthesizing the information to derive meaningful
insights.

4. Comparing and Contrasting: Compare various pieces of information, methodologies,
and results across different sources. This comparison can reveal trends, contradictions,
or gaps in the existing knowledge.

5. Finding Strong Points and Loopholes: Evaluate the strengths and weaknesses of each
article. Identify areas where the research is robust and where there might be
limitations or areas that need further investigation.

Critical Evaluation of Sources:

Authority: Assess the author's credentials and affiliation. Consider the publisher of the
information. Academic or reputable sources carry more weight.

Accuracy: Compare the information presented with what is already known about the topic.
Does the information align with credible sources? Look for citations and references that
support the claims made.

Scope: Determine if the source matches the appropriate comprehension or research level.
Ensure that the content is relevant to your research goals.

Currency: Consider the publication date. Depending on the field, currency may be crucial to
ensure you're working with up-to-date information.

Obijectivity: Evaluate the objectivity of the source. Is the information presented without bias?
Look for balanced viewpoints and comprehensive analyses.
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Purpose: Understand the purpose of the source. Is it a research paper, review article, or
opinion piece? Different types of sources serve different purposes.

An effective literature survey involves a meticulous process of breaking down and
synthesizing information from various sources. Researchers must understand the hypotheses,
models, and experimental conditions, while also comparing andcontrasting findings. Critical
evaluation of sources based on criteria such as authority, accuracy, scope, currency,
objectivity, and purpose ensure that the gathered information is reliable and relevant. This
comprehensive approach not only enhances the quality of the literature review but also
contributes to the development of novel ideas and research directions.

Bibliographic Databases

Bibliographic databases serve as essential resources for researchers by offering access to
citation-related information and abstracts of scholarly research articles. These databases
provide a valuable tool for searching and retrieving relevant literature, aiding in the
exploration of new ideas and addressing research problems.

Benefits of Bibliographic Databases:

1. Abstracting and Indexing Services: Bibliographic databases act as abstracting and
indexing services, compiling essential details about research articles. They include
information such as citations, abstracts, authors, affiliations, and keywords.

2. Access to Scholarly Literature: These databases facilitate access to a wide range of
scholarly research articles, helping researchers stay informed about the latest
developments in their field.

3. Search Capabilities: Researchers can perform advanced searches using keywords,
authors, publication years, and other criteria to find relevant articlesquickly.

4. Comprehensive Coverage: Bibliographic databases cover a vast array of disciplines
and subjects, providing a comprehensive repository of research materials.

5. Quality Research: Simultaneous searches across multiple databases help researchers
avoid overreliance on a single source and mitigate limitations associated with
individual databases.

Challenges and Solutions:

1. Database Limitations: Relying solely on one database can result in biased or
incomplete results. Researchers might encounter limitations in terms of coverage,
access, or search capabilities.

2. Intrinsic Shortcomings: Each database may have its own limitations, such as biased
indexing, incomplete coverage of certain fields, or inconsistencies in abstract quality.
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Selecting Databases for Research:

1. ldentification of Relevance: Researchers should quickly identify which databases are
suitable for exploring their ideas or addressing specific research problems.

2. Diverse Selection: To ensure comprehensive coverage, researchers can choose a
combination of databases that cater to their research area.

3. Cross-Database Searches: Researchers should perform simultaneous searches across
multiple databases to enhance the breadth and quality of their research findings.

Bibliographic databases play a vital role in modern research, enabling researchers to access,
search, and retrieve scholarly articles efficiently. By utilizing multiple databases and
conducting simultaneous searches, researchers can overcome limitations and biases
associated with individual sources, thereby enhancing the quality and comprehensiveness of
their research. These databases are integral to the process of exploring new ideas, addressing
research problems, and building on existing knowledge.

Web of Science

Web of Science, formerly known as ISI or Thomson Reuters, is a comprehensive platform
encompassing multiple databases and specialized tools for scholarly research. It provides
researchers with access to a wide range of scholarly materials, making it an invaluable
resource for academic exploration.

Key Features and Usage:

1. Search Capabilities: Web of Science offers an extensive search functionality, allowing
researchers to explore scholarly materials within specific topics of interest. The search
can be refined using various fields such as title, topic, author, address, and more.

2. Sorting and Refining: Researchers can sort search results by factors such as thenumber
of citations or publication date. The "Refine Results" panel on the left enables
narrowing down results using keywords, phrases in quotation marks, material type
(e.g., peer-reviewed journal articles), date, language, and more.

3. Enhanced Search Strategies: The platform encourages effective search strategies by
suggesting actions such as putting quotes around phrases, addingmore keywords, and
considering alternate word endings. Researchers are also advised to break down
search concepts and use the "OR" operator to connect alternate search terms.

4. Cited Reference Search: A unique feature is the "Cited Reference Search,” enabling
researchers to trace articles that have cited a previously published paper. This option
provides insights into how ideas have been applied, improved, or extended over time.

5. Structured and Informed Results: The platform ensures efficient utilization of time by
narrowing and refining search results. Researchers can broaden or narrow down
results based on their needs using built-in fields.
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6. Access to Detailed Information: Clicking on search results provides a wealth of
information about the paper, including the title, authors, journal type, volume, issue
number, publication year, abstract, and keywords. This information helps researchers
decide whether to acquire the full version of the paper.

Web of Science is a powerful tool that empowers researchers to navigate scholarly literature
effectively. Its diverse databases, specialized tools, and search features allow for precise
exploration of topics of interest. By offering features such as cited reference searches and
detailed result information, Web of Science facilitates informed decision-making and efficient
utilization of research time. This platform is an invaluable asset for researchers seeking to
access, analyze, and contribute to scholarly knowledge.

Google and Google Scholar

Google and Google Scholar are valuable starting points for research due to their accessibility
and potential to find freely available information. However, both platforms come with
limitations and challenges, leading researchers to seek alternative strategies for obtaining
relevant and accurate sources of information.

Google's Limitations:

1. "Black Box" Nature: Google searches the entire internet without quality control,making
it difficult to determine the reliability and source of results.

2. Limited Search Functionality: Google offers limited search and refinement options,
potentially leading to overwhelming or irrelevant results.

Google Scholar's Limitations:

1. Mixed Scholarly Content: Some results may appear scholarly but lackcredibility
upon closer examination.

2. Incomplete Coverage: Not all publishers make their content available to Google
Scholar.

3. Limited Search Capabilities: Google Scholar provides fewer search options for
refining results.

Search Operators for Improved Results:

1. OR Operator: Broadens searches by capturing synonyms or variant spellings.
Example: Synchronous OR asynchronous captures results with either term.

2. Brackets/Parentheses: Group OR'd synonyms of a concept while combiningthem
with another. Example: RAM (synchronous OR asynchronous).

3. Quotation Marks: Narrows searches by finding words together as a phrase.
Example: "Texas Instruments" narrows results to that specific phrase.

4. Site Operator: Limits searches to a specific domain or website. Example: site:
http://ieeexplore.ieee.org focuses on results from that site.

5. Filetype Operator: Filters results based on a specific file extension. Example:
filetype: pdf narrows results to PDF documents.

6. Search Tools Button: Provides additional options like date limitation.
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Seeking Scholarly Resources:

1. Academic Databases: Databases offer specialized search capabilities and betterquality
control. They provide access to journal articles, conference proceedings,and scholarly
resources.

2. Advantages of Databases: Databases offer more relevant, focused results due tobetter
quality control and search functionality.

3. Database Selection: Choose databases based on subject area, date coverage, and
publication type.

4. Search Techniques Consistency: While database interfaces vary, the core search
techniques remain consistent.

While Google and Google Scholar are valuable initial search tools, researchers must beaware
of their limitations and refine their search strategies accordingly. Utilizing search operators
and tools can improve search results. However, for in-depth and credible scholarly research,
academic databases offer more focused and reliable resources. Researchers should select
appropriate databases based on their subject area, ensuring better control and accuracy in
their search for information

Effective Search: The Way Forward

Scholarly publications are authored by researchers in specific fields, undergo peer review,
and target experts and students in the field. While engineering researchers often refer to
scholarly journals and peer-reviewed sources, useful content can also be found in popular
publications for broader readership. A comprehensive search involves using various search
tools and considering the type and availability of information.

Diverse Sources and Considerations:

1. Scholarly vs. Popular Publications: Scholarly publications are formal, peer- reviewed,
and aimed at experts, while popular publications are informal and cater to a broader
audience.

2. Multiple Sources Needed: No single source provides all required information;
researchers must explore various sources.

3. Auvailability and Timing: Not all information is online; scholarly information may
take time to publish, and current news may not have scholarly coverage.

4. lterative Process: Searching involves experimenting with keywords, evaluatingresults,
modifying searches, and analyzing citations and references.

Research Process Steps:

1. Literature Survey: Engage in an iterative process of searching, evaluating, and
modifying searches to identify relevant sources.

2. Critical Reading: Thoroughly read and observe salient points in selectedsources,
making notes and summarizing findings.

3. Comparison and Contrast: Compare and contrast findings to identify patterns,trends,
and inconsistencies.
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4. Continuous Process: Literature survey is ongoing, as new literature appears and
understanding grows, leading to new connections and related problems.

Importance of Skill Development:

1. Reading Math-Heavy Articles: Developing the skill to understand complex, math-
heavy articles is essential. This skill is honed through reading and seekinghelp.

2. Gradual Skill Growth: Graduates develop the skill over time through reading,
coursework, and seeking guidance.

Maintaining Focus and Active Engagement:

1. Purpose of Literature Survey: Extensive searches should be purposeful, as timecan be
wasted without active reading and idea development.

2. Continuous Engagement: Literature survey is ongoing, with new connections and
evolving problems leading to further searches.

Synopsis and Doctoral Committee Approval:

1. Ph.D. Scholar's Task: A Ph.D. scholar undertakes an extensive literature surveyduring
the synopsis writing stage.

2. Source Exploration: Archived journals and bibliographies are initial sources, leading
to further exploration.

Conducting an effective literature survey is an integral part of the research process.
Researchers navigate diverse sources, differentiate between scholarly and popular
publications, and engage in iterative searching and critical reading. Skill development,
continuous engagement, and purposeful focus are key to successful literature survey and
research endeavors. The process is cyclical and essential for building a strong foundation,
making connections, and identifying challenges in the research area.

Introduction to Technical Reading

Staying updated with research outcomes is crucial for active researchers. However, the
abundance of literature can be overwhelming. A strategic and efficient approach to reading
research papers is essential for effective research.

Strategies for Reading Research Papers:

1. Selective Reading: Not all papers are worth reading in-depth. An initial skimming
helps decide whether a paper is worth further exploration.
2. Skimming Process:

a. Read the title and keywords: Determine if the paper is interesting andrelevant.
b. Read the abstract: Gain an overview of the paper's content and relevance.
c¢. Jump to conclusions: Assess if the paper aligns with your research goals.
d. Review figures, tables, and captions: Quickly understand the key results.

3. In-Depth Reading:
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a. Introduction: Understand the background and purpose of the study.
b. Results and Discussion: Focus on the core findings and their interpretation.
c. Experimental Setup/Modeling: Read if interested in detailed methodology.

4. Consider Author Reputation: Evaluate not only the content but also thereputation of
the authors who produced the knowledge.

5. Staying Updated: Continuously search for relevant literature and remain up-to-date
with developments in the field.

Research Projects:

a. Small Projects: Advisor might provide specific papers to read.

b. Large Projects: Develop a personal strategy for finding and reading relevantliterature.
Importance of Strategy:

1. Efficient Time Utilization: Avoid reading irrelevant papers by skimming and
selecting wisely.

2. Focused Learning: Delve deeper into sections crucial for understanding, suchas
Introduction and Results/Discussion.

3. Research Relevance: Ensure alignment between the paper's content and yourresearch
goals.

Navigating the vast landscape of research literature requires a strategic and purposeful
approach. Skimming, selective reading, and focusing on key sections enable researchers to
efficiently identify relevant papers and gain insights from them. As research is a continuous
process, staying updated and adapting reading strategies to different project sizes is vital for
successful exploration of new knowledge.

Conceptualizing Research

Research objectives must center on new knowledge and gain recognition from the research
community. While originality and significance are key, a solvable approach is crucial.
Conceptualizing research involves aligning a significant problem, necessary knowledge, and
applicable methods, which requires expertise in the field.

Characteristics of a Good Research Objective:

1. Novelty and Significance: Research objectives should contribute new insightsand be
recognized as valuable by peers.

2. Feasibility: Objectives should be achievable within available resources and
methodologies.

Conceptualizing Research at Different Levels:
1. Ph.D. Level and Higher:

a. Expertise Requirement: Developing a research objective demands expertise at theedge of
knowledge.
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b. Immersion in Literature: Continuously reading and understanding existing literature is
crucial for combining problem significance, existing knowledge, andpotential methods.

2. Smaller Scope Projects (Master’s Thesis):

a. Expert Guidance: Researcher may lack the time to become an expert. Supervisor's
expertise helps formulate research objectives.

b. Efficient Literature Navigation: Established researchers guide towards essential literature
for a focused understanding.

Balancing Building and Knowledge Creation:

e Engineer's Perspective: Engineers often prefer tangible outcomes. However,
research's primary goal is new knowledge creation.

e Building vs. Knowledge: Even unique creations can be labeled as lacking research
value if they are intuitive and expected from competent engineers.

Effective research objectives require a deep understanding of the problem's significance,
relevant knowledge, and applicable methodologies. Developing such objectives demands
immersion in existing literature and becoming an expert at the edge of knowledge. While
larger research projects demand individual expertise, smaller projects benefit from expert
guidance. Balancing tangible outcomes with knowledge creation is essential to ensure the
research's true value is realized and recognized.

Critical and Creative Reading

Reading research papers is a process that involves critical evaluation, skepticism, and a
willingness to question assumptions. A reader should actively engage with the content,
assessing the validity of arguments, considering alternative solutions, and evaluating the data
presented.

Critical Reading:

e Questioning Assumptions: Challenge assumptions made by the authors. Are they
reasonable, and do they align with the problem being addressed?

e Alternative Solutions: Consider if there are simpler or more effective solutions that
were overlooked.

e Limitations and Missing Links: Identify both stated and ignored limitations of the
proposed solution. Determine if any essential connections or steps are missing.

e Assumptions and Logic: Assess the logical flow of the paper and the soundness of
assumptions made.

o Data Evaluation: Scrutinize the data presented. Is it relevant and interpreted correctly?
Could alternative datasets provide stronger support?

Judgmental and Creative Approaches:
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e Judgmental Approach: Employ a judgmental mindset to critically identifyerrors and
inconsistencies in the paper.

e Boldness in Judgment: Be willing to make bold judgments about the paper'scontent,
assumptions, and conclusions.

e Flexibility in Judgment: Be open to revising judgments based on new insightsgained
from careful reading.

Creative Reading:

e Positive Approach: Creatively explore the paper's content to discover new ideas,
applications, or generalizations that may have been missed by the authors.

e Extending Work: Look for opportunities to extend the research by identifying
potential areas for further investigation.

e Practical Challenges: Consider if modifications to the proposed solution could
introduce practical challenges or lead to valuable new research directions.

Challenges in Critical and Creative Reading:

e Critical vs. Creative: Critical reading aims to identify errors, while creative
reading involves seeking new opportunities and insights.

e Relative Difficulty: Creative reading can be more challenging than criticalreading,
requiring a proactive and open-minded approach.

Reading research papers is a multi-faceted process that involves both critical evaluation and
creative exploration. Approaching papers with skepticism, questioning assumptions, and
assessing data accuracy are integral to critical reading. Creative reading involves looking
beyond the presented content to uncover potential extensions, applications, and research
directions. Developing the skills for both criticaland creative reading enhances a researcher's
ability to engage deeply with research papers and contribute meaningfully to the field.

Taking Notes While Reading

Strong reading skills are fundamental for effective research writing. The transition from
reading to writing is facilitated by the practice of taking notes during and after the reading
process. Note-taking helps researchers remember and utilize valuable information, ensuring a
smoother transition from reading to writing.

Importance of Note-Taking:

e Preservation of Knowledge: Taking notes prevents valuable insights from being
forgotten over time.

e Highlighting Key Content: Important concepts, definitions, and explanationsare
marked for later reference.

e Capturing Questions and Criticisms: Queries and criticisms are documented,aiding
critical analysis and potential research directions.

¢ Enhancing Recall: Notes help in quickly revisiting and recalling content duringthe
writing phase.

Methods of Note-Taking:
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e Marginal Annotations: Researchers often jot down notes in the margins ofpaper
copies or digitally using specialized tools.

e Content Highlighting: Key concepts, definitions, and noteworthy passages are
highlighted for quick reference.

e Questions and Critiques: Noting questions, concerns, and critiques helpsengage
deeply with the material.

e Summary Sentences: Concluding the reading with a few sentences
summarizing the paper's contributions is a beneficial practice.

Evaluating Contributions and Comparative Analysis:

e Assessing Technical Merit: A thorough reading culminates in understandingthe
paper's contributions.

e Comparative Perspective: Evaluating the paper's content in relation to existingworks
in the same area provides context and insights.

Types of Contributions:
a. New ldeas: Identifying novel concepts or methodologies introduced in the paper.

b. Application of Existing Ideas: Analyzing how established ideas are implemented innew
experiments or applications.

c. Synthesis of Existing Ideas: Recognizing the integration of different existingconcepts
under an original framework.

Interplay with Existing Literature:

e Contextual Understanding: The type of contribution a paper makes becomesclearer
when viewed in comparison with related literature.

e ldentifying Gaps and Innovations: Reading multiple papers in the same areahelps
identify research gaps and potential areas for innovation.

Effective note-taking during the reading process enhances a researcher's ability to transition
from reading to writing. Noting key content, questions, and criticisms aids in maintaining the
integrity of the knowledge acquired. Summarizing a paper's contributions and assessing its
technical merit are important skills that flourish with experience and engagement with
existing literature. By honing these skills, researchers optimize their reading efforts to
produce well-informed and impactful research writing.

Reading Mathematics and Algorithms

Mathematics serves as the foundational framework for the advancement and growth of
engineering research and practice. It plays a pivotal role in deriving proofs, developing
algorithms, and creating the theoretical underpinning of technical papers.While mathematical
content may appear daunting, diligent reading and understanding of mathematical derivations
are essential for comprehending the core of any technical research paper.

Importance of Mathematical Derivations and Proofs:
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e Core of Technical Papers: Mathematical derivations and proofs form the heart of
technical papers, providing the foundation for novel concepts andinnovations.

e In-depth Understanding: Meticulous reading of mathematical content enhances the
researcher's grasp of the problem, solution, and underlying principles.

e Sound Understanding: In-depth comprehension of proofs and algorithms after
identifying paper relevance fosters a solid grasp of the authors' attempted solution.

Selective Skimming of Technical Sections:

e Relevance Consideration: Skim technical sections that reiterate knownconcepts or
seem too advanced for the current research stage.

e Delayed Understanding: Postpone deep comprehension of specialized sectionsthat
might not be immediately relevant.

e Later Exploration: Bookmark sections that appear too intricate or detailed forlater
exploration once foundational knowledge is consolidated.

Implementation of Algorithms:

e Verification and Validation: Implementation of complex algorithms using
programming languages helps identify errors and validate their functionality.

e Real-World Application: Practical implementation reveals the feasibility ofalgorithms
and uncovers potential issues that might not be apparent in theory.

Importance of Quick Coding:

e Algorithm Verification: Rapid coding and implementation can validate the
correctness of algorithms.

e Practical Application: Practical coding unveils real-world challenges and
discrepancies that may not be evident from theory alone.

Mathematics is the backbone of engineering research, providing the basis for proofs,
algorithms, and theoretical frameworks. Thorough reading and understanding ofmathematical
content, along with selective skimming of technical sections, ensure comprehensive
comprehension of research papers. Practical implementation of algorithms through coding
serves as a Vvital step to verify their correctness and applicability. By embracing mathematical
rigor and practical coding, researchers can effectively bridge theory and practice, contributing
to the advancement of engineeringknowledge and innovation.

Reading a Datasheet

In various engineering fields, researchers encounter diverse types of documents that are
crucial for understanding, designing, and incorporating specific components or parts.
Datasheets, particularly in electronics, serve as instruction manuals for electronic components
and play a pivotal role in circuit design, debugging, and integration.
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Importance of Datasheets:

Instruction Manuals for Components: Datasheets provide comprehensive details about
electronic components, including their functionalities, specifications, and usage
instructions.

Design and Debugging: Researchers utilize datasheets to design circuits, debugexisting
circuits, and ensure proper component integration.

Performance Analysis: Datasheets offer insights into component performance under
varying conditions, enabling researchers to optimize circuit design.

Reading Datasheets:

Initial Skimming: Begin with an initial skimming to assess the relevance of the
datasheet to the research task at hand.

Functional Block Diagram: Review the functional block diagram to understand the
internal functions and connections of the component.

Pinout and Physical Layout: Examine the pinout to identify the physical location of
pins, ensuring correct placement in the circuit.

Graphs and Performance Data: Study graphs depicting performance against variables
like supply voltage and temperature. Note safe operating regions for reliable
functioning.

Truth Tables: Understand truth tables detailing input-output relationships, aiding in
configuring the component correctly.

Timing Diagrams: Analyze timing diagrams to grasp data transmission and reception
speed and patterns.

Package Dimensions: Note accurate package dimensions, which are vital for proper
PCB layout.

Benefits of Reading Datasheets:

Efficiency and Time Savings: Thoroughly reading a component's datasheet provides
insights that can lead to shortcuts and efficient solutions, saving timein the long run.
Informed Decision-Making: When choosing components for a research project,detailed
knowledge from datasheets helps researchers make informed decisions.

Circuit Reliability: Properly understanding datasheets ensures that components are
used within specified parameters, enhancing circuit reliability.

Importance Beyond Datasheets:

Field-Specific Documents: Researchers in different engineering branches encounter
various specialized documents that are essential for their work.
Broad Reading Skills: The ability to read and understand technical documentsbeyond
research papers or books is crucial for comprehensive research.

Datasheets serve as indispensable resources for electronic component information, aiding
researchers in circuit design, debugging, and integration. Properly reading andcomprehending
datasheets allow researchers to make informed decisions, optimize circuit performance, and
enhance overall efficiency. The skill of reading technical
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documents extends beyond datasheets, encompassing a range of specialized documents in
different engineering fields.

Attributions and Citations: Giving Credit Wherever Due

Academic writing is governed by established rules and conventions, with a crucial emphasis
on proper attribution, referencing, and acknowledgment of the contributions of others. These
practices ensure the integrity of scholarly work and uphold ethical standards.

Citing:
e Citing involves integrating quotes, references, and ideas from other authors'works

into one's own text.

e The primary purpose of citing is to provide evidence, support arguments, andgive
context to the reader.

e Proper citation allows readers to trace back to the original source and verify the
information.

e Citing should be clear, accurate, and relevant to the context.

Referencing:

e Referencing is the act of listing complete publication details of cited works in a
reference list or bibliography.

e It provides readers with comprehensive information about the sources andhelps
them locate the cited works.

e Correct referencing also demonstrates the researcher's familiarity with relevant
literature.

Acknowledgment:

e Acknowledgment acknowledges contributions and support received in theresearch
process.

e |t expresses gratitude to individuals or entities that aided in the research, suchas
funding agencies, colleagues, or mentors.

e Acknowledgment is personal, often containing expressions of appreciationbeyond the
research itself.

Attribution:

e Attribution involves correctly attributing ideas, concepts, and findings to theiroriginal
authors.

e Itisafundamental principle in avoiding plagiarism and maintaining academic
honesty.

e Proper attribution demonstrates respect for intellectual property and theintellectual
lineage of research.

Differences:

e Citing: Quoting or referring to specific content within the text.
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e Referencing: Providing complete publication details for cited works in aseparate
section.

e Acknowledgment: Expressing gratitude to individuals or organizations that
contributed to the research.

e Attribution: Correctly attributing ideas and work to their original creators.

Importance:

e Integrity: Proper citing, referencing, and acknowledgment ensure researchintegrity
and avoid plagiarism.

e Ethical Responsibility: Researchers have an ethical duty to acknowledge the
intellectual property of others.

e Transparency: Readers can verify claims, explore sources, and delve intorelevant
literature.

e Scholarly Communication: Effective citation and referencing contribute to clearand
effective scholarly communication.

Legal Implications:

e Failure to cite properly can lead to accusations of plagiarism and intellectual
property infringement.

e Inaccurate or inadequate attribution may result in legal challenges fromoriginal
authors or entities.

In academic writing, adhering to rules of citing, referencing, acknowledgment, and proper
attribution is vital to maintain scholarly integrity and ethical standards. These practices
facilitate transparent communication, enable readers to verify information, and uphold the
contributions of both the researcher and the original authors.

Citations: Functions and Attributes

Citations, referencing, and ethical citation practices are vital components of academicwriting,
ensuring the proper acknowledgment of sources and the integrity of research. They play a
pivotal role in maintaining ethical standards and facilitating the dissemination of knowledge.

Citations and their Importance:

o Citations credit authors and allow readers to trace the source for verification.
e Properly citing sources is essential to avoid plagiarism and give credit wheredue.
e Citing ensures transparency and accountability in scholarly work. Types

of Materials Requiring Citation:

e Any content from external sources: texts, images, sounds, etc.
e Failure to cite may lead to inadvertent plagiarism and ethical concerns.

Function and Significance of Citation:

1. Verification Function:
o Citations enable readers to validate claims and verify information.
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e Intentional or unintentional distortion can be identified through citations.

2. Acknowledgment Function:

e Researchers receive credit through citations, influencing their reputation.

o Citations play a role in obtaining research funding and career advancement.
Documentation Function:

o Citations document the progress and evolution of scientific concepts over time.Proper

Attribution and Citation:

e Authors must provide complete details about cited sources.

e Materials that can be cited include journal papers, conference proceedings,books,
theses, websites, etc.

e Citing at the end of a sentence or paragraph with accurate details is crucial.

Functions of Citation in Academic Writing:

¢ In-text Citation: Used exactly where a source is quoted or paraphrased.
e References: Listing all cited sources in a separate section, providingcomprehensive
information.

Use of Citation Styles:

o Citation styles dictate the order and layout of citation elements.
e Consistency within a chosen citation style is crucial for maintaining clarity and
professionalism.

Legal Implications and Ethical Concerns:

e Failure to cite may lead to accusations of plagiarism and intellectual property
infringement.
e Authors have a responsibility to give credit and avoid misrepresentation.

Citation Pitfalls to Avoid:

e Spurious Citations: Including unnecessary citations adds no value and wastesreaders'
time.

e Biased Citations: Citing selectively or based on personal affiliations
compromises objectivity.

o Self-Citations: Self-citation is acceptable when relevant but can be problematicif done
excessively or irrelevantly.

e Coercive Citations: Manipulating citations for journal impact factors
undermines ethical practices.

Maintaining the Balance:

e Authors must strike a balance between too few and too many citations.
e Giving credit whenever due, even for one's own work, ensures ethical citation
practices.

Citations, referencing, and ethical considerations are essential pillars of academic writing.
They uphold research integrity, credit original authors, and foster transparent scholarly
communication. By following proper citation practices and avoiding
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common pitfalls, authors contribute to the advancement of knowledge and the credibility of
their work

Impact of Title and Keywords on Citations

The citation rate of research papers is influenced by a variety of factors, including the
significance of the journal, publication types, research area, and the impact of the research
itself. However, certain attributes of the paper, such as the title and keywords,also play a crucial
role in determining its citation count.

Title's Importance and Impact:

e Thetitle is a key factor in attracting readers and conveying the paper's subject.

e A well-crafted title is informative, attention-grabbing, and aids in marketing thepaper.

e The title influences the paper's visibility during literature searches andcontributes
to its traceability.

Title Characteristics and Citation Rates:

1. Title Length:

e Longer titles tend to have a positive impact on the number of citations.

e Longer titles often include methodological details or results, attracting more
attention.

2. Types of Titles:

e Question-type titles may attract more downloads but are poorly cited.

e Descriptive or declarative titles are generally more effective in garneringcitations.

e Titles containing a question mark or reference to a specific geographical regionmay
result in lower citation rates.

3. Keywords in Titles:

e Titles with at least two keywords increase the chances of discovery, reading, and
citation.

e Keywords in titles assist in categorizing the research and directing it to the
relevant audience.

Studies on Title Characteristics and Citations:
1. Stremersch et al.:
Analyzed papers published from 1990 to 2002.
Found a positive relationship between title length and citation count.
2. Sagi and Yechiam:
Discovered that highly amusing titles have fewer citations. Pleasant titles
showed no significant relation with citations.
3. Jacques and Sebire:

Analyzed titles of highly cited and least cited papers.
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Strong association between title length and citation rates.
4. Jamali and Nikzad:
Articles with question-type titles are downloaded more but poorly cited. Declarative titles
are less downloaded and cited compared to descriptive titles.
5. Habibzadeh and Yadollahie:
Longer titles are associated with higher citation rates.
Longer titles often include study methodology and detailed results.Keywords and
their Role:

o Keywords provide essential information about the paper's content.

e Search engines, indexing services, and digital libraries use keywords tocategorize
research topics.

e Keywords ensure the paper reaches the relevant audience and enhancesvisibility.

Importance of Keywords in Citations:

e Using the maximum allowable keywords increases the likelihood of the paperbeing
found.

e Overuse of new keywords should be avoided to maintain familiarity within the
research community.

The citation rate of research papers is influenced by a multitude of factors, including the
paper's title and keywords. Crafting an informative and attention-grabbing title, incorporating
relevant keywords, and following established trends in title characteristics can positively
impact the visibility, readership, and ultimately the citation count of a research paper.

Knowledge Flow Through Citation

Knowledge flows are crucial in the research community, facilitating the creation and
dissemination of new knowledge. Various forms of communication, including verbal
exchanges, written documents, videos, audio recordings, and images, contribute to thespread of
knowledge. In the realm of engineering research, knowledge flow is primarilyobserved through
books, theses, articles, patents, and reports.

Importance of Citing Sources:

e Citing sources is integral to the transmission of knowledge from existing workto new
innovations.

e It is a way to acknowledge and reference the work that contributes to one's
research.

e Proper citation establishes a network of connections between research papers,
allowing the flow of knowledge from previous research to current studies.
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Citation Network and Knowledge Flow:

e Knowledge flow occurs through citation networks, connecting differentelements
of research.

e When one paper (A) is cited by another paper (B), knowledge is disseminatedacross
institutions and researchers.

e Figure 3.1 illustrates the relationship between citations, knowledge flow,researchers,
papers, journal publications, conferences, and institutions.

Fig. 3.1 Citation-based knowledge flow
Role of Collaboration in Knowledge Flow:

e Interdisciplinary research promotes collaboration among scholars.

e Collaborative research enhances the quality of work and encourages knowledge
exchange.

e Sooryamoorthy's study examined the citation impact of South African publications,
highlighting those co-authored papers received more citations than single-author
papers.

e The number of authors had a positive correlation with the number of citations.

Knowledge flow is essential in the research community and takes various forms of
communication. Properly citing sources establishes a network of knowledge dissemination,
enabling researchers to build upon existing work and contribute to the advancement of their
respective fields. Collaboration among scholars further enhancesknowledge flow, contributing
to higher quality research and increased citation impact.

Figure 3.2 shows the relationship between integration and different fonts. For X and Y
sentences, consider three articles (X, Y, and Z) and five documents (X1, X2, X3, Y1 and Y2),
respectively. A, B, and C are authors of article X, and D, E, F, G, and A are authors of article
Y. Article Z has two authors, H and E.

The authors of reference X1, X2, X3, Y1 and Y2 are (A, P), (H, R), (D), (Q, B, F) and (R),
respectively. According to the corresponding author, documents X1 and Y1 are considered
self-quoted; The use of X3 is a level 1 author citation because the author ofarticle Y is a direct
collaborator of author A and the reference X2 is level 1. Quotation.Since the author network
is a partner of E co-operating with author A, H.

Fig. 3.2 Co-authorship network
Citing Datasets

In modern engineering research, data plays a crucial role in substantiating claims, providing
experimental evidence, and enabling scientific advancement. Just as research articles are
cited, data citations also deserve proper credit and recognition for their role in supporting
research claims.

Significance of Data Citations:
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e Engineering research heavily relies on data to validate hypotheses andconclusions.
e Data citations are essential for giving credit and legal attribution to the creatorsof
datasets.

e Proper data citations enable other researchers to access and utilize the samedatasets
for their own work.

Challenges in Data Ownership:

e Ownership of data can be complex, especially with large datasets involving
multiple contributors.

e Funding sources and agreements can complicate data ownership and usage
permissions.

License and capacity:
« Researchers must obtain the appropriate license to use data from a particularsource.

« Submitted documents must contain clear information so that readers can findand
access the original document in the future, even through a direct link.

Balance general and specific information:
« Effective information balances general information with specific information.

« Reports should contain sufficient background information to allow readers to
confidently identify the information they are looking for.

Adaptability of the citation style:

« Unlike a specific citation style, which is suitable for all types of documents, itneeds
to be flexible due to the variety of documents.

« Evidence should be suitable for different formats, storage locations and
locations.

In the rapid evolution of engineering research, data has become an essential part of
supporting claims and conclusions. Just as research papers are accurately described,
references should give credibility and legitimacy to the creator of the dataset. Ensuring
appropriate licensing, providing comprehensive information, and managing changes to the
registry are critical to understanding the important role of information in technology
advancing engineering knowledge. Article

Examples:
1.Historical data, Sotavento (wind farm), Corunna, Spain (July 2016): [Accessed:

October 4, 2016] Retrieved from: http://www.sotaventogalicia.com/en/real-time -
data/History

2. Deb, D (2016). [Personnel Survey].
Unpublished raw data.
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Citation Styles

Citation styles differ in the order and grammar of the material cited, with an emphasis on
brevity, readability, date, spelling, and publication. Some of the most common citation
formats used by engineers (and other authors) are:

1. ASCE format (American Society of Civil Engineers)

(a) Reference list: this section should be included in the book. At the end of an articleor
guide, or in space. A model for the same example is given below:

(b) Books or articles written in books: The following sections will be placed after thewords
pertaining to the internal work:

3.
IEEE Style (Institute of Electrical and Electronics Engineers)

IEEE Style is the standard for all IEEE journals and journals and is often used for papers and
articles in business, electronics and computer science. The IEEE style requires the use of final
letters and numbers to include references. Submitters of content to

IEEE publications should refer to the relevant journal or journal's guidelines and may also
refer to the entire IEEE Reference Guide. Listed below are some examples of the IEEE
citation style for different types of resources: A place to get a brief introduction to the
organization. or charities.

These can be shown at the end of the text or in footnotes if there are no specific instructions
for publication.

Acknowledgments and Attributions

Acknowledgment is the practice of recognizing the person or organization responsible for
producing the research published in a particular article. Accreditation demonstrates the
relationship between people, organizations, institutions and science. In some cases, an
individual may assist with research but may not be eligible to be listed as an author. Such
cooperation should be regarded as gratitude.

Group recognition leads to many factors such as spiritual, financial, correctional, office or
business and provides strategic support

Recognition and recognition on social media is also very important, leave newsletters or
meetings. Providing the right recognition at the right time is very important, and even a small
contribution should not be overlooked. Researchers should always be aware of the interests of
others. Whenever possible, authors should provide the names, or even the names, of people
who may be responsible for the design, creation,
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operation or other achievement. Considering the importance of the printing press, writing is
also important.

The award triangle shows the relationship between articles, acknowledgments, and authors.
Recognition in engineering research; It is for professionals, students, funding agencies,
accountants, schools, or anyone who provides research ideas, shares results without
publication, does not provide material, or participates in discussions.

What Should Be Acknowledged?

Acknowledgments in engineering research play a crucial role in giving credit where it'sdue and
maintaining ethical research practices. Authors must recognize various contributions and
support that enable their research efforts.

Types of Contributions to Acknowledge:

1. Quotation:

e Direct quotations are rarely used in technical writing.

¢ Direct quotations must be enclosed in quotation marks and attributed properly.

e Indirect quotations (paraphrasing) should be acknowledged with name anddate.

2. Scientific and Technical Guidance:

e Acknowledge individuals who provided scientific or technical guidance.

¢ Include those who engaged in discussions or shared valuable information.

3. Assistants, Students, and Technicians:

e Acknowledge those who contributed experimentally and theoretically.

e Mention individuals who assisted in conducting experiments or theoreticalanalyses.

4. Funding Agencies:

e Acknowledge funding agencies and grant numbers if the research wassupported
by grants.

e Provide full details of the funding program.
Facilities and Organizations:

e Acknowledge centers or organizations that provided services or facilities.

e If not formally affiliated, acknowledge external support received.

6. Presentation Elsewhere:

e |If results were presented elsewhere (journals, meetings, symposia),
acknowledge appropriately.

e Provide citations for abstracts or relevant gatherings.

Ethical and Professional Importance:

e Acknowledgments demonstrate integrity and ethical behavior in research.
e Encourages continued collaboration from individuals who contributed.

Compliance and Funding Requirements:

e Funding agencies often require acknowledgment of their support in
publications.
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e Ensure compliance with funding terms and conditions for proper
acknowledgment.
e Failure to acknowledge funding might lead to discontinuation of funding orfuture
ineligibility.
Professional Impact and Collaboration:

e Acknowledgment is no longer just an expression of gratitude; it's a professionalimpact
indicator.

e Proper acknowledgment  strengthens  colleagues' careers and builds
collaboration.

Acknowledge contributions, support, and funding appropriately in engineering research.
Proper acknowledgment demonstrates ethical conduct, encourages collaboration, and
complies with funding requirements. By attributing ideas and contributions, authors uphold
research integrity and foster a culture of ethical and transparent scientific communication.

An example of acknowledgment of grant received is as follows:

Acknowledgments in Books/Dissertations

A disclaimer page is usually added at the beginning of the post/ad, just after the Content.
These acknowledgments are longer than a paragraph or two in a journal or conference article.
This detailed acknowledgment allows researchers to thank everyone who contributed to the
success of the research project. The views that need to be recognized should be given good
attention in this order. In general, express your interest clearly and avoid using emotional
words.

These recognitions usually recognize the following persons: first advisor, second advisor,
laboratory staff, other department staff, staff assistants or assistants in the department,
colleagues from other departments, other organizations or associations, former students,
relatives and friends.

Dedication or Acknowledgments?

Dedication is rarely used in written documents, meetings, or patents; used only for large
documents such as a book, article, or article report. While special appreciation isgiven to those
who help the book in some way (editing, moral support, etc.), the dedication is to the author
who wants to give it, whether it's the author's mother or thebest people. A friend, a pet dog, or
God Almighty. Yes, it's nice to give something to someone while they're still talking about it.
For example, a person might give a book to their spouse but acknowledge her honesty and
patience during times of great stress.
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RESEARCH METHODOLOGY & INTELLECTUAL PROPERTY
RIGHTS
Course Code: 21RMI56

Module-3
Text book referred: Dipankar Deb, Rajeeb Dey, Valentina E. Balas “Engineering Research
Methodology”, ISSN 1868-4394 ISSN 1868-4408 (electronic), Intelligent Systems Reference
Library, ISBN 978-981-13-2946-3 ISBN 978-981-13-2947-0 (eBook),
https://doi.org/10.1007/978-981-13-2947-0
Other references: Internet; Chatgpt and Bard,
https://www.wipo.int/patents/en/#:~:text=1n%20principle%2C%20the%20patent%2
Oowner,without%20the%?20patent%20owner's%20consent,
https://ipindia.gov.in/writereaddata/Portal/ev/sections-index.html

Building Intellectual Property Rights, Law of Patents, Fundamentals of Patent Law -
Evolution of the patent system, Patentability Requirements; Patentable Subject atter;
Industrial Applicability/Utility; Novelty; Anticipation by publication; Anticipation by public
knowledge and public use; Anticipation by public display; Anticipation by sale; Inventive
Step/Non-Obviousness; Novelty Assessment; Inventive Step Assessment; Specification,
Drafting of A Patent Specification - Introduction Patent Specification; Provisional
Specification Complete Specification, Parts of the complete specification; Patent Procedure in
India - PATENT PROCEDURE; Registration and Renewal fee payment; Patent Infringement
-Infringement of a patent; Literal Infringement; Equivalence Infringement; Indirect
Infringement; Defenses - Experiment - Research or Education - Bolar Exemption-
Government use- Patent ExhaustionPatent Misuse- Inequitable Conduct - Remedies-
Injunction- Account of profits- Costs; International Patent Regimes - International
Instruments; Paris Convention; TRIPS AGREEMENT; PCT; BUDAPEST TREATY,
Patenting Biotechnology Inventions - Unique nature of Biotechnology; Patentability
Requirements and Biotechnology Inventions; Patentable Subject Matter- USA- Europe- India;
Patentability of Software Inventions - Patentability of Software Inventions in USA;
Patentability of software inventions in Europe; Patentability of Software Inventions in India

Building Intellectual Property Rights

Researchers should be aware of intellectual property rights created during research work.
This helps develop the maker's mindset. Researchers are required to have basic knowledge of
patent law.

Intellectual property (IP) is the term used to refer to non-commercial assets derived from
human intelligence, creativity and imagination, but often intangible. A

patent is a special right granted to an invention that is a product or method, usually providing
a new way of doing something or a new solution to a problem for that matter.

In order to obtain a patent, the information regarding the invention must be disclosed to the
public in the patent application.
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The major types of IP are:

1. Trademarks: A trademark is a sign that suitably differentiates the owner’s goods or
services from those of others.

2. Patents: A patent is a legal document that gives its owner the exclusive right to
manufacture a product or manufacture it in any form in a limited area and for a limited period of
time, preventing interested parties from producing, using or selling a product. present
invention. Theoretically, applicants (or inventors) can create patent applications, but in
practice, patent attorneys and researchers work together to write those applications, providing
procedures and complex procedures.

3. Industrial Designs: Design protection relates to some specific beautiful images related to
products whose work the owner may want to protect.

4. Copyright: Copyright is a right vested in the owner or creator of the publication and
distribution of text, music, images or other works. Copyright also applies to content such as
software, data files and related information.

Copyright does not always require registration with a government agency. The rest of the
intellectual property must be approved and registered by government agencies in order to be
recognized and managed.

Examples:
Trademarks:

Brand names: Apple, Nike, Coca-Cola
Product names: iPhone, Air Jordan, Coke
Company logos: Golden Arches (McDonald's), Nike swoosh, Apple logo
7 Slogans: Just Do It (Nike), Think Different (Apple), I'm Lovin' It (McDonald's)

Patents:

New inventions: The light bulb, the telephone, the computer

" New processes: The manufacturing process for a new drug, the method for
creating a new type of solar cell

7 New designs: The design of a new car, the design of a new computer chip
Industrial designs:

7 The shape of a product: The shape of a Coca-Cola bottle, the shape of a
Samsung Galaxy phone

1 The pattern on a product: The pattern on a Tiffany & Co. necklace, the pattern on a
Nike sneaker
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The color scheme of a product: The color scheme of a Target store, the color
scheme of a Starbucks coffee cup

Copyrights:

Literary works: Books, poems, scripts, musical pieces
Artistic works: Paintings, sculptures, photographs, movies
Software programs: Computer software, video games

Technical works: Engineering drawings, architectural plans

Law of Patents

The law of patents refers to the legal framework that governs the protection and enforcement
of intellectual property rights for inventions. Patents are exclusive rights granted by a
government to inventors, allowing them to exclude others from making, using, selling, or
importing their patented inventions for a specified period of time. This exclusivity is provided
in exchange for the public disclosure of the invention's details, which contributes to the
advancement of technology and knowledge.

Key aspects of patent law include:

1.

Dept

Eligibility Criteria: Not all inventions are eligible for patent protection. Generally, an
invention must be novel, non-obvious, and useful to qualify for a patent. It should also
fall within the scope of patentable subject matter, which typically includes new and
useful processes, machines, manufactures, or compositions of matter.

Application Process: To obtain a patent, an inventor must file a patent application
with the relevant government patent office. This application includes a detailed
description of the invention, often accompanied by drawings or diagrams. The
application is examined by patent examiners to determine whether it meets the
patentability criteria.

Granting of Patents: If the patent office determines that the invention meets the
necessary criteria, a patent is granted. This means that the inventor gains exclusive
rights to the invention for a specific period, typically around 20 years from the filing
date of the patent application.

Enforcement: Patents provide the owner with the legal right to prevent others from
using, making, selling, or importing the patented invention without permission. If
someone infringes on a patent owner's rights, the patent owner can take legal action to
seek remedies, such as injunctions and damages.

Licensing and Transfer: Patent owners can license their patents to others, allowing
them to use the invention under certain terms and conditions. Patents can also be sold
or transferred to other parties, providing the new owner with the rights to enforce the
patent.

International Protection: While patents are typically granted by individual countries,
international agreements like the Patent Cooperation Treaty (PCT) facilitate a unified
application process across multiple countries. The World Intellectual Property
Organization (WIPO) also plays a significant role in harmonizing patent practices
globally.

. of CSE (AI & ML), ATMECE



RESEARCH METHODOLOGY & INTELLECTUAL PROPERTY RIGHTS-21RMI56

7. Challenges and Litigation: Patent disputes can arise if there are questions about the
validity of a patent, or if someone believes that their invention is not infringing on a
patented invention. Patent litigation involves legal proceedings to resolve these
disputes.

8. Patent Infringement: Patent infringement occurs when someone uses, manufactures,
sells or imports a patented invention without permission. Patent owners can take legal
action against infringers to protect their rights.

Fundamentals of Patent Law - Evolution of the patent system

Intellectual property (IP) rights are governed by national laws that comply with the
Agreement on Trade in Intellectual Property Rights (TRIPS Agreement)1 for members of the
World Trade Organization (WTQO). The TRIPS Agreement defines the purpose of intellectual
property in Article 7

. Amended Article 7: Protection and enforcement of intellectual property rights will lead to
the development, transfer and dissemination of technology and the promotion of the interests of
technology producers and users. Knowledge of health and well-being benefits and equality of
rights and obligations.

Challenges India faces under the TRIPS Agreement. The TRIPS Agreement is an
international agreement that sets minimum standards for the protection of intellectual property
rights. India is a member of the World Trade Organization (WTQO), which means it must
abide by the TRIPS agreement.

However, India faces some difficulties in implementing the TRIPS agreement as its law does
not explicitly recognize intellectual property rights. On the other hand, the constitution in the
United States recognized the progress and advancement of science and art, and made special
provisions for writers and inventors.

Constitution of India does not explicitly recognize intellectual property rights but guarantees
intellectual property rights.

This means that patents are considered "property" and therefore protected by the Constitution.
However, the constitution also contains a section on the application of state law, which,
although not valid, is an important guide for the government. These principles include
improving public health, reducing inequalities, and enabling processes to ensure good
ownership and control of resources.

These principles can be considered as limitations of intellectual property rights and can be
used to justify laws that limit intellectual property right to public health or well- being. In India,
for example, there is a licensing law that allows the government to issue licenses to
manufacture patented drugs without the patent owner's consent if necessary to protect public
health testing.

The history of the Indian patent system reflects three distinct periods: the colonial period, the
post-independence period, and the globalization period.

Colonization. India got its patent from the time of British rule. Following the end of British
colonial rule in India, the Indian Patents and Designs Act of 1911 came into effect and
established a patent management system in India with the establishment of an administrative
office with the Director General of Patents and Designs.
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after independence.

India adopted its first constitution in 1970. The Constitution was designed to tackle the
problem of creating two committees to make recommendations: the Bakshi Tekchand
Committee in 1949 and then Judge Rajagopal Ayyangar. The recommendations of these two
groups led to major changes in patent law in response to India's unique economic situation.
Some of the major changes relate to food and drug patents, licensing requirements and other
requirements. Enacted in 1970, the law was recognized as promoting various industries,
including the pharmaceutical industry, which gave India the title of '‘Pharmaceutical Center of
the World' within two decades as Indian pharmaceutical companies began exporting cheap
drugs to many countries. people.

globalization. It renounced Indian trade in 1991 and adhered to the General Agreement on
Tariffs and Trade (GATT 1947), which was later implemented by the World Trade
Organization and changed accordingly to the TRIPS agreement. These reforms brought
significant changes in India allowing product patents for food, pharmaceuticals and
agrochemicals. The changes to the TRIPS agreement seek to strike the balance: not forcing
the closure of existing trade, but to gradually adjust for reforms. Chemical and pharmaceutical
patent laws, patentability and other aspects of change have been repeatedly tested in court and
found to be contained in law during the implementation of the TRIPS agreement.

The Supreme Court's decision in Novartis v. Union of India affirmed the need to limit the
"always renewal of patents, while also recognizing the need to provide patent protection for
increased innovation. Following Novartis, Indian courts have also issued interim orders to
protect patent holders' rights in the manufacture of pharmaceuticals and agrochemicals. 10
The Court has also protected the exemplary patent (SEP) claims by issuing an interim
injunction in order to ensure that the right holders can benefit even during the trial. Courts
have granted permanent injunction and compensation (amount) in patent infringement cases,
and also rejected interim injunctions in appropriate cases.

Each case is considered under certain circumstances based on established law. The current
review of the decision shows that there is no bias in favor of or against the patent owner in
the patent lawsuit decision.

Note: Novartis v. Union of India

Novartis v. The Union of India is an important decision of the Supreme Court of India
regarding the patentability of medicines.

The document relates to Novartis' patent application for the B-crystal form of imatinib
mesylate, the active ingredient of the antiviral drug Gleevec.

Novartis argued that the B-crystal form of imatinib mesylate is a new invention and is
patentable under Indian patent law. However, the Indian Patent Office rejected the patent
application, arguing that the beta form of imatinib mesylate is not a new invention because it
is just a new form of a known product.
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Novartis appealed the Indian Patent Office's decision to the Intellectual Property Appeals
Board (IPAB), which overturned the Patent Office's decision. The IPAB determined that the
beta form of imatinib mesylate is a new invention but cannot be patented because it has no
better treatment than the known form of imatinib mesylate.

Novartis appealed the IPAB's decision in the Supreme Court of India. The High Court upheld
the IPAB's decision that the B-crystal form of imatinib mesylate cannot be patented under
Section 3(d) of the Indian Patent Act. Section 3(d) of the Patent Law states that a new form of
a known product cannot be patented unless it "improves performance" over the known
product.

Novartis v. The Indian Association is a major victory for public health advocates who argue
that patenting incremental changes in medicine can hinder innovation and make essential
medicines worthless.

The decision also set an important precedent for the interpretation of Section 3(d) of the
Indian Patent Law; this could also have implications for future pharmaceutical patent
applications.

This case also highlights the conflict between the need to protect intellectual property and the
need to access affordable medicine. The Supreme Court recognized the need for patent
protection for further innovation, but also ruled that patenting such innovations should not
interfere with the public purpose of processing important medical values.

Novartis v. The Indian Union is an important and important issue that has had a great impact
on the Indian patent system and the international drug patent debate.

This case is a reminder of the need to protect intellectual property and balance conflicting
public health interests when making policy decisions.

Patentability Requirements

The patentability requirements are the criteria that an invention must meet in order to be
eligible for patent protection. These requirements vary slightly from one jurisdiction to
another but generally include the following key criteria:

Novelty: An invention must be new and not part of the prior art. This means that the invention
cannot have been publicly disclosed, published, or known anywhere in the world before the
filing date of the patent application.

Non-Obviousness (Inventive Step): An invention must involve an inventive step or non-
obviousness. This means that the invention should not be an obvious development from
existing knowledge to a person skilled in the relevant field. If the invention would have been
obvious to someone with ordinary skill in the field, it is notconsidered patentable.

Utility or Industrial Applicability: An invention must have a practical and specific utility. It
should serve a useful purpose and be capable of being made or used in somekind of industry.
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Enablement (Sufficiency of Disclosure): The patent application must contain sufficient
information to allow a person skilled in the relevant field to understand and replicate the
invention. The description should provide enough detail for someone to make and use the
invention without undue experimentation.

Subject Matter Eligibility: The invention must fall within the scope of patentable subject
matter. Most jurisdictions allow for the patenting of processes, machines, manufactures, and
compositions of matter. Some jurisdictions have restrictions on abstract ideas, laws of nature,
and natural phenomena.

Non-Disclosure: In some jurisdictions, a patent application can be rejected if the invention
has been publicly disclosed more than a certain period before the filing date. This is known as
the "novelty grace period,” during which inventors are allowed to disclose their own
invention without jeopardizing its novelty.

No Excluded Categories: Some inventions are explicitly excluded from patent protection,
such as mathematical formulas, mental processes, and methods of doing business that lack a
technical aspect.

Written Description and Claims: The patent application should include a written description
of the invention that is clear, concise, and detailed. The claims section defines the scope of
the invention for which patent protection is sought. The claims must be clear and supported
by the description.

First-to-File Rule: In many jurisdictions, including the United States, the first person to file a
patent application for a given invention is granted the patent, regardless of who first invented
it. This emphasizes the importance of prompt filing to secure patentrights.

Patentable Subject Matter

Patentable subject matter refers to the types of inventions or creations that are eligible for
patent protection. Not all inventions are considered suitable for patenting, and the criteria for
patentable subject matter can vary between jurisdictions. Generally, patentable subject matter
includes:

Processes: New and useful methods, techniques, or processes for performing a particular task
or achieving a specific result. This category often covers manufacturing processes, industrial
methods, and technical procedures.

Machines: Novel and functional devices or apparatuses that perform a specific function or
task. This category encompasses a wide range of mechanical and electronicinventions.

Manufactures: Physical objects that are made by humans and have a specific utility. This
category includes products, devices, and compositions of matter.

Compositions of Matter: Novel chemical compounds, compositions, or mixtures with specific
properties or applications. This includes pharmaceutical compounds, chemical compositions,
and new materials.
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Articles of Manufacture: Physical objects that are designed or fabricated to perform a
particular function or purpose. This category may include products with innovative designs or
specific functional features.

Machines and Apparatuses: Mechanical and electronic devices that perform specific tasks or
functions. This category encompasses a wide range of technological innovations, from
complex machines to simple tools.

Software and Computer-Implemented Inventions: In some jurisdictions, software- related
inventions can be patentable if they involve a technical solution to a technical problem. This
can include algorithms, software processes, and computer systems that provide a novel and
non-obvious technical solution.

Biotechnological Inventions: Inventions related to living organisms, genetic sequences,
genetically modified organisms, and methods for manipulating biological materials.

It's important to note that not all countries have the same approach to patentable subject
matter. Some jurisdictions, like the United States, have relatively broad criteria for patentable
subject matter, allowing for patents on methods, software, and business processes. Other
jurisdictions, like some European countries, have stricter requirements and may limit
patentability to inventions with a technical character or technical effect.

Additionally, certain subject matter is often excluded from patent protection, regardless of
jurisdiction. This can include abstract ideas, laws of nature, natural phenomena, mathematical
formulas, and methods of doing business that lack a technical aspect.

Industrial Applicability/Utility in Patents:

Requirement for Patentability: Industrial applicability is one of the key patentability criteria
that an invention must meet to be eligible for patent protection. It ensures thatthe invention has
a practical use and can be applied in some form of industry or commerce.

Real-World Application: An invention must demonstrate that it serves a useful purpose and
provides a tangible benefit. It should be capable of being manufactured, produced, used, or
applied in a way that offers value to society, the economy, or a specific industry.

Preventing Overly Abstract or Theoretical Inventions: The requirement for industrial
applicability prevents the patenting of mere abstract ideas, theories, or speculative concepts
that lack practical application. It emphasizes the importance of inventions that contribute to
technological progress and the advancement of various industries.

Clear and Specific Utility: The utility requirement demands more than just a theoretical or
potential use. The invention's utility should be specific, well-defined, and capable of being
verified by those skilled in the relevant field.
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Examples of Industrial Applicability:

[0 A new chemical compound that can be used as a drug to treat a specific medical
condition.

[0 A novel manufacturing process that increases efficiency in producing a particular
product.

[0 An innovative software algorithm that improves data processing in a specific
application.

(1 A new type of material with unique properties that can be used in construction or
electronics.

Exclusions and Limitations: Some inventions might not be patentable due to lack of industrial
applicability. For example, laws of nature, abstract ideas, mental processes, and discoveries are
typically excluded from patent protection because they lack practical application.

Balancing Innovation and Public Benefit: The requirement for industrial applicability serves to
strike a balance between rewarding inventors with exclusive rights and ensuring that the
granted patents contribute to technological advancement and economic growth.

Scope of Protection: The patent's claims define the scope of protection granted to the
inventor. The claims should clearly describe the invention's practical application and the
specific aspects that are considered inventive.

It's important to note that the concept of industrial applicability may vary between different
countries and legal systems. Some jurisdictions may have specific guidelines or case law that
further define what constitutes industrial applicability. Additionally, the requirements for
utility in other types of intellectual property, such as trademarks and copyrights, are distinct
from the utility requirement in patents.

Novelty in patent [https://www.hkindia.com/news_letter/article/1/Patent%?20artile-
1.html#:~:text=The%20concept%200f%20novelty%20in%20patent%20law%20emb
0dies%20the%20principle,known%?20techniques%2C%20and%20marketed%20pro ducts.]

1. Novelty in Patent Law:

Imagine you have a fantastic idea for something new that nobody else has thought of. In
patent law, we call this "novelty.” It means your idea should be different from anything that's
already out there—like things people have written about, known ways of doing things, and
stuff that's already being sold.

Dept. of CSE (AI & ML), ATMECE


http://www.hkindia.com/news_letter/article/1/Patent%20artile-
http://www.hkindia.com/news_letter/article/1/Patent%20artile-
http://www.hkindia.com/news_letter/article/1/Patent%20artile-

RESEARCH METHODOLOGY & INTELLECTUAL PROPERTY RIGHTS-21RMI56

When you want to protect your idea with a patent, it has to be new and not something people
already know about. This rule ensures that only really new and unique things get special legal
protection.

2. What's Already Known:

Before you apply for a patent, your idea must not have been made public. That means nobody
should have seen it, read about it, or used it before. It should be your own discovery,
something that you found out and others haven't.

3. The Patent Monopoly:

When you get a patent, it's like getting a special key that lets you control your new idea for a
while. This is like a trade-off—you share your invention's details with the world, and in
return, you get the exclusive right to use and profit from it.

4. What's New in India:

In India, for something to be a "new invention," it shouldn't have been made public anywhere
before you applied for the patent. It shouldn't be known in India or anywhere else in the
world. It should be fresh and not part of what's already known as"the state of art.”

5. No Copies from Other Patents:

If someone else tried to patent the same thing before you, that won't count against your
invention's novelty. You still have a chance as long as you can show your invention's different
from theirs.

6. What Makes an Invention Special:

Just making small changes or mixing known things won't work. Your invention needs to do
something new, give new results, or create a better product than before. It should involve real
creativity and not just putting things together.

7. Obviousness:

If your invention is just an easy, common-sense idea that anyone could come up with, it's not
enough. Your invention needs to be more than just the natural next step—it should be
inventive and not something anyone would expect.

8. Keeping Secrets:

Before you apply for a patent, don't tell everyone about your idea. If you do, it might not be
considered new anymore, and you could lose your chance to get a patent.

9. Anticipation and Lack of Novelty:

If people already knew about your invention before you applied for a patent, it's called
"anticipation.” If your invention lacks novelty, it means it's not new anymore.

Anticipation by publication

As per Section 29: Anticipation by previous publication under Chapter 4: Anticipation of the
THE PATENTS ACT, 1970:
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These are in the case of an invention claimed in a complete specification

(1) Protection for Old Specifications: If someone claims to have invented something and they
describe it in a document (like a patent application) filed in India before January 1, 1912, we
won't say that someone else's invention is not new just because it's described in that old
document. (2) Protection for Self-Disclosure or Unauthorized Publication: If someone says
they came up with something and then their description of it gets published without their
permission, they can still get a patent if they can provea few things:

e They or the person they got the idea from didn't want that description published.

e |f they found out about the publication before applying for the patent, they applied for
the patent as soon as they reasonably could.

e However, if the invention was already being used or sold in India before they applied
for the patent (except for just trying it out), then this protection doesn'tapply.

(3) Priority for the Real Inventor: If a person who actually invented something or got the idea
from them wants to patent it, they can do so even if someone else tried to patent the same
thing earlier or used it without their permission later. This is to make sure that the real inventor
gets the priority, and they're not prevented from getting a patent just because someone else
tried to mess with their rights.

Anticipation by public knowledge and public use after provisionalspecification

As per Section 23: Anticipation by previous publication under Chapter 4: Anticipation of the
THE PATENTS ACT, 1970:

1. Protection for Earlier Filings:

When someone submits a complete description of their invention (we call it a "complete
specification") as part of a patent application, there's a rule that can help them. If they initially
submitted a simpler description (called a "provisional specification™) before, and later on,
they provide the complete details, they get specialprotection.

This rule says that just because some aspects of their invention were used or talked about by
others in India or anywhere else after they submitted the provisional specification but before
the complete one, the authorities can't reject their patent application or take away their
granted patent.

2. Convention Application Protection:

Sometimes, people apply for patents not just in one country but in multiple countries at once.
If someone applies for a patent in India based on an application they filed in another country
(we call it a "convention application™), they also get special protection. This rule means that
even if some parts of their invention were used or shared with others in India or anywhere
else after they filed the application in that other country but before their Indian application, it
won't stop them from getting a patent or losing the one they got.

In simpler words, these rules make sure that if someone initially shared some information
about their invention with others before they completed their patent application, it won't ruin
their chances of getting or keeping a patent. This helps
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inventors who need time to fully explain their ideas and still keeps their patent rights safe.
Remember, when dealing with legal matters, it's always a good idea to consult a legal expert
to understand the details clearly.

Anticipation by public display

An invention claimed in a complete specification shall not be deemed to have been
anticipated by reason only of

1. Protection for Exhibitions:

Sometimes, inventors want to show off their inventions at big shows or exhibitions, like trade
fairs. This law says that just because they've shown their invention to the public at such an
event, it doesn't mean their invention isn't new anymore.

2. Permission and Display:

If the true inventor or someone who got the idea from them gives permission to show the
invention at an exhibition, it won't count against their patent rights. This means the inventor
can still get a patent for the invention even if it was shown to people at the exhibition.

3. Publication from Exhibitions:

Sometimes, when an invention is displayed at an exhibition, people might write about it or
describe it in publications. This rule says that even if this happens, it won't stop the inventor
from getting a patent.

4. Unapproved Use During Exhibition:

If someone uses the invention without permission while it's being displayed at an exhibition,
it's not a problem for the inventor's patent rights as long as they apply for a patent within
twelve months after the exhibition starts.

5. Inventor's Presentations:

If the inventor talks about their invention in front of a learned group or society, or if they let
someone publish information about it, it won't hurt their chances of getting a patent if they
apply within twelve months after the presentation or publication.

In simple terms, this rule ensures that if inventors showcase their creations at exhibitions,
give presentations, or let others write about their inventions, they still have a chance to
protect their invention with a patent as long as they apply within a year. This gives inventors
time to show off their ideas without losing their patent rights. Always remember to consult a
legal expert for detailed understanding in legal matters.

Anticipation by public working

1. Protection for Public Testing:
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Sometimes, inventors or people who want to get a patent for an invention need to test it out to
make sure it works properly. This rule says that even if they test their invention publicly in India
within one year before they formally apply for the patent, it won't stop them from getting the
patent.

2. Testing by Inventor or Others:

If the person who wants the patent or someone connected to them tests the invention publicly,
or if someone else does it with their permission, it's okay as long as it's done for a reasonable
trial.

3. Consent and Reasonable Trial:

If the inventor or someone they're associated with, like the person they got the idea from, lets
others try out the invention publicly for testing, it's fine as long as it's done for a good reason.
This reason should be related to the nature of the invention and it should make sense to do the
testing in public.

In simpler terms, this rule makes sure that inventors can test their inventions in public within a
year before applying for a patent without ruining their chances of getting the patent. The
testing should be reasonable and necessary for understanding how well the invention works.
Just remember, it's always a good idea to talk to a legal expert for a clear understanding of
legal matters.

Anticipation by sale

In the context of patents, "anticipation by sale" refers to a situation where an invention has been
publicly sold or made available to the public before a patent application is filed. This concept
is important for determining the novelty of an invention and its eligibility for patent
protection. In the Indian patent law context, anticipation by sale means that if an invention has
been sold or made available to the public in India before the filing date of a patent application,
it could affect the novelty of the invention and potentially prevent the invention from being
granted a patent.

In simpler terms:

e If an invention has been sold or made available to the public in India before
someone applies for a patent, it might not be considered new anymore.

e This could impact the inventor's ability to get a patent for the invention because patents
are usually granted for new and unique ideas.

Inventive step/non-obviousness

"Inventive step” or "non-obviousness” is a key criterion in patent law, including the Indian
context. It refers to the requirement that for an invention to be eligible for patent protection, it
should not be obvious to a person skilled in the relevant field of technology. In simpler terms,
the invention should not be something that someone with average knowledge and skills in
that field would easily come up with.
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In the Indian jurisdiction, the term “inventive step™ is used, and it's defined under Section
2(1)(ja) of the Indian Patents Act, 1970. It states that an invention is considered to involve an
inventive step if it's not obvious to a person skilled in the art, having regard to prior art
(existing knowledge or technology) at the time of filing the patent application.

It involves:

Prior Art: This refers to existing knowledge, technologies, or solutions that are publicly
available before the date of your patent application. It's like all the information that's already
out there in your field.

Inventive Step: To have an inventive step means that your invention is more than justa small,
logical improvement over what's already known (prior art). It should be something that's not
obvious to someone who's knowledgeable and skilled in that areaof technology.

Not Obvious to Skilled Person: This means that if someone who's an expert in that field
wouldn't naturally and easily think of your invention based on what's already known, then
your invention has an inventive step.

Encouraging Real Innovation: The idea behind this requirement is to encourage real
innovation. Patents are given to new and creative ideas that push the boundaries, not just small
tweaks that anyone could easily figure out.

Novelty Assessment

n the context of Indian Intellectual Property Rights (IPR), specifically patents, the assessment
of novelty is a critical step in determining whether an invention is eligible for patent
protection. Novelty refers to the requirement that the invention must be new and not part of
the existing knowledge or prior art before the date of filing the patent application. The Indian
Patents Act, 1970, outlines the criteria for assessing novelty under Section 2(1)(l) and Section
13 of the Act.

Following are the steps taken to assess novelty in the Indian IPR context:

1. Comparison with Prior Art: Before granting a patent, the patent office examines
whether the invention is already known or disclosed in any form of prior art. Prior art
includes everything that was publicly available before the filing date of the patent
application, such as existing patents, scientific publications, public knowledge, and
publicly accessible databases.

2. Evaluation of Claims: The patent office reviews the claims made in the patent
application, which are specific descriptions of what the invention is and how it works.
These claims are compared with the existing knowledge to determine if any identical
or similar inventions have been disclosed previously.

3. Novelty Criterion: For an invention to be considered novel, it must not have been
anticipated by any prior art. This means that the invention should not be
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already known, used, published, or described in any form anywhere in the world
before the date of filing the patent application.

Global Assessment: The novelty assessment is not limited to just India. It considers
prior art from all over the world. If an invention is already disclosed or used in any
country, it may affect its novelty even if it's not publicly known in India.

Grace Period: The Indian Patents Act provides a grace period of one year prior to the
filing date of the application. This means that if the inventor or someone else
disclosed the invention within one year before filing the application, it won't be
considered as destroying the novelty of the invention.

Inventive Step and Novelty: The assessment of novelty is closely related to the
concept of "inventive step™ or "non-obviousness,” which was explained in the
previous response. An invention must not only be new but also involve an inventive
step to qualify for a patent.

Inventive Step Assessment

The concept of inventive step focuses on whether the invention involves a non-obvious
advancement over existing knowledge in the field. This assessment prevents the granting of
patents for trivial modifications or obvious developments.

Here's how the assessment of inventive step works in the Indian IPR context:

1.

Dept

Comparison with Existing Knowledge (Prior Art): The patent office compares the
invention's claims with the existing knowledge in the relevant field before the filing
date of the patent application. This existing knowledge is known as "prior art," which
includes publicly available information like patents, publications, and common
knowledge.

Non-Obviousness Requirement: An invention must exhibit an "inventive step,"
which means it must not be something that a skilled person in the field would have
considered obvious to create based on the prior art. In other words, the invention should
involve a level of creativity and innovation that goes beyond the expected.

Person Skilled in the Art: The assessment takes into account what a personskilled in
the relevant field would know and do. If the skilled person would easily come up with
the invention using their regular skills and knowledge, then the invention lacks an
inventive step.

Combination of Prior Art: The patent office also evaluates whether combining
multiple pieces of prior art could lead to the invention. If the invention is a simple
combination of known elements, it might lack the requiredinventive step.

Unexpected Results: If the invention produces results that are surprising or
unexpected based on the prior art, it's more likely to exhibit an inventive step.
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Innovation Beyond Obvious Modifications: The assessment aims to ensure that
patents are granted for innovations that genuinely push the boundaries of knowledge
and involve more than just obvious modifications or incremental improvements.

Objective and Subjective Criteria: The assessment involves both an objective
analysis of whether the invention's features were already suggested in the prior art and
a subjective analysis of whether a skilled person would have found the invention
obvious.

Specification

"specification™ refers to a detailed written description of an invention that an applicant submits
as part of a patent application. The specification is a critical document that explains what the
invention is, how it works, and how it's different from existing technology. It plays a central
role in determining the scope and validity of a patent.

Following are the contents of specifications:

1.

Dept

Detailed Description: The specification provides a comprehensive explanation of the
invention, including its technical details, components, features, and how it operates. It
should be clear and complete, enabling someone skilled in the relevant field to
understand and reproduce the invention.

Claims: Within the specification, there's a section called "claims." Claims are specific
statements that define the boundaries of the invention and what the applicant seeks to
protect with the patent. They outline the unique aspects of the invention that are new
and inventive.

Importance of Clarity: Clarity and precision are crucial in drafting the specification
and claims. Vague or unclear descriptions can lead to ambiguity in the scope of the
patent, potentially causing legal disputes.

Determining Patent Scope: The claims in the specification determine the scope of
the patent. The rights granted by the patent will apply to what is described in the
claims. Anything outside the scope of the claims may not be protected.

Prior Art Search: During the patent examination process, the patent office compares
the specification and claims with existing knowledge (prior art) to assess novelty and
inventive step.

Enablement Requirement: The specification must enable a person skilled in the
relevant field to practice the invention based solely on the information provided. In
other words, it should be detailed enough to allow someone to actually make and use
the invention without undue experimentation.

Importance for Legal Protection: The specification is not just a technical document;
it's a legal document that defines the invention's boundaries. It's used in patent
disputes and litigation to determine whether someone else's product or technology
infringes on the patented invention.
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Completeness: The specification should be complete and accurate, describing the
invention in sufficient detail to fully capture its unique features and advantages.

Provisional specification

A provisional specification, in the context of patent law, is an initial and preliminary
document that provides a basic description of an invention that an applicant intends to patent.
It serves as a temporary placeholder that outlines the invention's main features and
characteristics. The primary purpose of a provisional specification is to establish a priority
date for the invention while giving the applicant additional time to further develop and refine
the invention before submitting a complete specification.

Key points about a provisional specification:

1.

Basic Description: A provisional specification contains a concise and basic
description of the invention. It highlights the invention's essential features and concepts
without going into extensive technical details.

Priority Date: By filing a provisional specification, the applicant secures a priority
date, which is the date that will be considered for assessing novelty and inventive step
in the future. This can be crucial when determining whether the invention is new
compared to existing technology.

Temporary Placeholder: The provisional specification doesn't need to include all the
intricate technical details of the invention. It's meant to provide an initial overview,
allowing inventors to file quickly while having more time to work on the invention's
complete details.

Time Window: Once a provisional specification is filed, the applicant has a time
window (usually twelve months) to submit a complete specification. This allows
inventors to refine the invention, conduct further research, and gather additional
information to create a comprehensive and detailed complete specification.

Conversion to Complete Specification: The provisional specification can be
converted into a complete specification by adding more detailed information about the
invention, including technical drawings, explanations, and claims. The complete
specification forms the basis for evaluating the patent application.

. Flexibility: A provisional specification provides flexibility to inventors, allowing

them to establish a priority date and secure their invention's place in the patent queue
while having the chance to gather more information before finalizing the patent
application.

As per the IPR law for the provisional specification:

Provisional Specification:

1. Filing Complete Specification must be done within 12 Months:
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o If you file an application for a patent along with a provisional specification (a
preliminary document outlining your invention), you have to submit a complete
specification within twelve months from the application filing date.

o If you don't file the complete specification within this time frame, your application
will be considered abandoned. In other words, it won't move forward for further
consideration.

2, Combined Patent for Similar Inventions:

o If you, as the same applicant, file multiple patent applications with provisional
specifications for related inventions, and the inventions are closely related or one is a
modification of another, the Controller (the patent office) can allow youto file just one
complete specification for all those provisional specifications.

« This helps if the related inventions together can be considered as a single larger
invention.

3. Counting Time from Earliest Provisional Specification:

e The time limit of twelve months (as mentioned in the first point) starts from the date of
filing of the earliest provisional specification among the related applications.

Complete specification

It is a comprehensive and detailed document that provides a full and thorough description of
an invention. It includes all the technical details, components, functionalities, and specific
aspects of the invention that an applicant seeks to protect with a patent. A complete
specification is a crucial part of a patent application, as it defines the scope of the invention
and outlines the boundaries within which the patentrights will be granted.

Key points about a complete specification:

1. Comprehensive Description: Unlike a provisional specification, which offers a basic
outline of the invention, a complete specification contains in- depth technical details.
It explains the invention thoroughly, including how it works, its components, and any
processes or methods involved.

2. Claims: One of the most important parts of a complete specification is the claims
section. Claims are precise statements that define what aspects of the invention the
applicant seeks to protect. They outline the novel and inventive features that
distinguish the invention from existing technologies.

3. Novelty and Inventive Step: The complete specification must demonstrate how the
invention is different from prior art (existing knowledge) and how it involves an
inventive step or non-obvious advancement in the relevant field.

4. Enablement Requirement: The specification should be detailed enough to enable a
person skilled in the relevant field to understand and reproduce the invention without
undue experimentation. This ensures that the invention's details are clear and
comprehensive.
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5. Best Method: The complete specification must also disclose the best method known
to the applicant for performing the invention. This ensures that the patent office and
the public have access to the most effective way to implementthe invention.

6. Abstract: A complete specification includes an abstract, which is a summary of the
invention. The abstract provides a brief overview of what the invention isand its key
features.

7. Single Invention or Group of Inventions: The claims in a complete specification
relate to a single invention or a group of inventions that are linked and share a single
inventive concept.

8. Legal Protection Basis: The claims in the complete specification define the scope of
the invention for which the applicant is seeking patent protection. Any technology or
product that falls within the defined scope may be protected by the patent rights.

The deadlines for submitting complete specifications, the possibility of combining related
inventions under one patent, and the flexibility to treat a complete specification as provisional
under certain circumstances are as follows:

1. Filing Application with Complete Specification:

o If you submit an application for a patent and include a specification that seems
complete (contains all the details about your invention), the Controller (patent office)
may consider it as a provisional specification if you request this within twelve months
from the application filing date.

o Treating it as provisional means you'll have more time to refine and finalize your
invention details before it's fully considered for a patent.

2. Canceling Provisional Specification and Post-Dating:

o If you initially filed with a provisional specification and later submitted a complete
specification, you can ask the Controller to cancel the provisional specification.

e This can help if your invention evolved significantly between the provisional and
complete stages.

e You can also request to post-date your application to the date you filed the complete
specification.

Patent Procedure in India

The patent procedure in India involves several steps that an inventor or applicant must follow to
secure patent protection for their invention. Here's an overview of the patent procedure in
India:

1. Preparation of Invention: The process begins with conceptualizing and developing
an invention. It's crucial to thoroughly understand the invention's technical details and
unique features before proceeding.
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2. Prior Art Search: Before filing a patent application, it's advisable to conduct a prior
art search to ensure that the invention is novel and not already patentedor published.

3. Drafting Provisional Specification: If the invention is in a relatively early stage of
development, the applicant can file a provisional specification. This provides a basic
description of the invention and establishes a priority date.

4. Filing Patent Application: The formal patent application is filed with the Indian
Patent Office. It includes a complete specification that thoroughly describes the
invention, including technical details, drawings, claims, and other necessary
information.

5. Examination Request: After filing the application, the applicant can choose to file a
request for examination. The patent office will not automatically examine the
application unless a request is made.

6. Publication: Once the application is in order and accepted, it is published in the
official patent journal. This publication provides public notice of the invention.

7. Examination: If a request for examination was filed, the patent office examines the
application for compliance with patent laws, including novelty, inventive step, and
industrial applicability. The patent office may issue examination reports, and the
applicant needs to address any objections or provide clarifications.

8. Amendments and Responses: The applicant can amend the application or respond to
the examination report within the stipulated time frame to overcome objections raised
by the patent office.

9. Grant or Refusal: If the patent office is satisfied with the application's compliance
with patent laws, the patent is granted. If not, the application may be refused. In case
of a refusal, the applicant can appeal the decision.

10. Post-Grant Opposition: After the grant, third parties have a window to file
oppositions against the granted patent if they believe it doesn't meet patentability
criteria.

11. Term and Renewals: A patent is typically granted for a specific term (usually 20 years
from the filing date). Annual renewal fees must be paid to keep the patent in force.

Registration and Renewal fee payment [https://ipindia.gov.in/form-and- fees.htm]

In India, the registration and renewal of patents involve fees that applicants and patent holders
need to pay to the Indian Patent Office to secure and maintain their patent rights. An
overview of the registration and renewal fee payment process for patents inIndia:

Registration Fees:
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1. Filing Fee: The filing fee is the initial fee paid at the time of submitting the patent
application. The fee varies depending on factors such as the applicant's category
(individual, small entity, or other), the type of application (physical ore-filing), and the
number of claims. Different fee structures apply for individuals, small entities, and
other entities.

2. Examination Request Fee: If an applicant chooses to request an examination of their
patent application, a separate fee must be paid. This fee is payable after the application
is filed and before the patent office initiates the examination process.

3. Additional Claims Fee: If the patent application contains more than ten claims, an
additional fee is applicable for each claim beyond the tenth one.

4. Request for Expedited Examination: If an applicant wishes to expedite the
examination process, an additional fee can be paid to request expedited examination.

Renewal Fees: After a patent is granted, the patent holder (applicant/owner) needs to pay
renewal fees to maintain the patent's validity over its term. These fees are paid annually,
starting from the third year after the patent's grant date. The renewal fees increase with each
subsequent year until the patent's term expires.

Renewal fee rates are different for individual inventors, small entities, and other entities. In
general, renewal fees are higher for entities other than individual inventorsand small entities.

It's important to note that renewal fees must be paid on time; failure to pay them can result in
the patent's expiration and loss of patent rights. If the patent holder misses the payment
deadline, there's usually a grace period during which the fees can be paidwith a late fee.

Renewal fees are paid annually and progressively increase as the patent ages. It's crucial to
keep track of the due dates for renewal fee payments and to budget for these fees over the
patent's lifespan.

The specific fee amounts, payment methods, and deadlines can change over time due to
updates in patent regulations

Infringement of a patent

In the context of patent law, infringement refers to the unauthorized use, making, selling, or
importing of a patented invention by someone other than the patent holder. There are different
types of patent infringement, including literal infringement, equivalence infringement, and
indirect infringement. Let's break down each type:

1. Literal Infringement:

Literal infringement occurs when someone directly uses the patented invention without any
modifications or variations that might change the core features described in the patent
claims. In other words, if someone copies the exact elements and
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characteristics of the patented invention as described in the patent claims, it can be
considered literal infringement.

Example: If a patented device has specific components and functions, and another party
makes, uses, or sells an identical device with the same components and functions, it might be
a case of literal infringement.

2. Equivalence Infringement:

Equivalence infringement refers to situations where an accused product or process does not
exactly match the language of the patent claims but performs substantially the same function
in a similar way and achieves similar results. In other words, it's about determining whether a
variation is equivalent to the claimed invention.

This type of infringement accounts for minor modifications that do not change the essential
functionality or purpose of the invention. Courts analyze factors like the overall function,
differences in structure or method, and whether the variation was obvious to determine
equivalence infringement.

Example: If a patented process involves heating a substance to a certain temperature and
another party uses a different method to achieve the same temperature, it might be considered
equivalence infringement if the overall purpose and effect are similar.

3. Indirect Infringement:

Indirect infringement occurs when a party contributes to or induces another party to infringe a
patent. There are two types of indirect infringement:

Contributory Infringement: This happens when someone supplies or sells a component,
material, or product that is specially designed for use in an infringing manner. To prove
contributory infringement, it's necessary to establish that the supplied component is a key part
of the infringing process.

Induced Infringement: This occurs when someone intentionally encourages or induces another
party to infringe a patent. The inducer knows or should know that their actions will lead to
infringement.

Example of Contributory Infringement: If a company sells a part that is specifically designed
to be used in an infringing product, they might be held liable for contributoryinfringement.

Example of Induced Infringement: If someone actively encourages others to use a patented
process in a way that infringes the patent, they might be held liable for induced infringement.

Defenses: Defenses in patent law are legal arguments that a defendant can present to counter
claims of patent infringement. Some common defenses include:

« Invalidity: Challenging the validity of the patent by showing that it does not meet
the criteria for novelty, inventive step, or other requirements.
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e Non-Infringement: Asserting that the accused activity does not fall within the scope
of the patent claims, meaning it does not use, make, or sell the patented invention.

o Prior Use: Demonstrating that the defendant was already using the invention before
the patent's filing or priority date.

o Experimental Use: Showing that the accused activity is for research,
experimentation, or educational purposes and not for commercial gain.

o Exhaustion: Arguing that the patent rights have been exhausted when the patented
product was sold to the defendant or others in the distribution chain.

Experiment, Research, or Education: This defense allows individuals or entities to use
patented inventions for experimentation, research, or educational purposes without facing
infringement claims. It acknowledges the importance of advancing scientific knowledge and
learning.

Bolar Exemption: The Bolar exemption allows generic drug manufacturers to perform tests
and studies necessary for regulatory approvals of generic drugs before the expiration of the
original drug's patent. It ensures that the regulatory process is not hindered by patent rights.

Government Use: Governments can use patented inventions without the patent holder's
consent for public interest or national security reasons. However, governments are typically
required to provide reasonable compensation to the patentholder.

Patent Exhaustion: The doctrine of patent exhaustion states that once a patent holder sells a
patented product, they no longer have control over what the buyer does with that specific
product. The buyer can use, sell, or dispose of it without infringing the patent.

Patent Misuse: Patent misuse occurs when a patent holder improperly uses their patent rights
to extend control beyond what's granted by the patent. It can include practices that create an
anticompetitive effect or tie unrelated products together.

Inequitable Conduct: Inequitable conduct refers to deceptive behavior by the patent
applicant or holder during the patent application process. If the applicant intentionally
withholds relevant information from the patent office, the patent may be rendered
unenforceable.

Remedies: Remedies are legal solutions to address patent infringement and compensate the
patent holder for harm caused by the infringement.

Injunction: An injunction is a court order that prohibits the infringing party from continuing
the infringing activity. Injunctions can be preliminary (temporary) or permanent and can have
significant impact on the infringing party's business.

Account of Profits: The account of profits remedy requires the infringing party to hand over
the profits they earned from the infringing activity. This remedy aims to provide monetary
compensation to the patent holder.
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Costs: In a patent infringement case, the losing party may be ordered to pay the prevailing
party's legal costs. This is a way to compensate the successful party for the expenses they
incurred while defending their patent rights.

International Instruments

In the realm of intellectual property, several international instruments and agreements have
been established to provide a framework for protecting various forms of intellectual property
rights, including patents. These instruments promote harmonization of laws and procedures
across different countries, facilitating global trade and innovation. Here are some key
international instruments related to intellectual property and patents:

1. Paris Convention for the Protection of Industrial Property (1883)

2. Patent Cooperation Treaty (PCT) (1970)

3. World Trade Organization (WTO) Agreement on Trade-Related Aspects of
Intellectual Property Rights (TRIPS) (1994)

4. Berne Convention for the Protection of Literary and Artistic Works (1886)

Budapest Treaty on the International Recognition of the Deposit of Microorganisms

for the Purposes of Patent Procedure (1977)

6. Nairobi Treaty on the Protection of the Olympic Symbol (1981)

7. WIPO Copyright Treaty (WCT) and WIPO Performances and Phonograms Treaty
(WPPT) (1996)

.

Paris Convention for the Protection of Industrial Property (1883)

The Paris Convention, established in 1883, is the oldest international agreement focused on
protecting intellectual property (IP) rights. It covers various aspects of industrial property,
including patents, trademarks, industrial designs, and more. It was updated in 1967.

Guiding Principles:
The Convention is built on three main principles:

National Treatment: Every country that's part of the Convention must give foreign inventors
and creators the same level of protection as it gives to its own citizens.

Right of Priority: If someone applies for a patent or design in one Convention country, they get
a certain time period (usually 6 or 12 months) to apply for protection in other Convention
countries. This way, they don't have to apply everywhere at once, making the process more
flexible.

Uniform Rules: The Convention sets common rules that all member countries have to follow.
For example, patents granted in different countries for the same invention are considered
separate, and the person who invented the thing gets credit in the patent. Also, designs must
be protected in each country, even if the products aren't made there.

Right of Priority in Detail:
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Imagine you come up with a new invention, and you apply for a patent in your home country.
The Paris Convention says that for a certain time after that (6 or 12 months), you can apply for
patents in other countries and still be treated like you applied on the same day you applied at
home. This gives you time to decide where else you want protection.

National Treatment:

This means that a person from one Convention country should be treated the same as a person
from another country when it comes to IP protection. If your country is part of the
Convention, you can't treat foreign inventors or creators unfairly.

Uniform Rules:

The Convention makes sure that certain things are the same across all countries that are part
of it. For example, if you get a patent for your invention in one country, it's not automatically
protected in another. But the Paris Convention says that's okay. It also says that trade names
(business names) should be protected in every country without needing extra paperwork.

World Trade Organization (WTQO) Agreement on Trade-Related Aspects of Intellectual
Property Rights (TRIPS) (1994)

The TRIPS Agreement (Trade-Related Aspects of Intellectual Property Rights) is a
significant international treaty that sets out the minimum standards for the protection of various
forms of intellectual property (IP) rights. It was negotiated under the auspices of the World
Trade Organization (WTQO) and came into effect on January 1, 1995. The TRIPS Agreement
aims to strike a balance between protecting IP rights and promoting global trade and
innovation. Here's an overview of the key aspects of the TRIPS Agreement:

1. Scope and Coverage: The TRIPS Agreement covers a wide range of intellectual
property rights, including patents, trademarks, copyrights, trade secrets, geographical
indications, and industrial designs. It sets out the standards for the protection and
enforcement of these rights.

2. Minimum Standards: TRIPS establishes minimum standards that member countries
must follow to protect and enforce IP rights. This ensures that all WTO member
countries provide a certain level of IP protection, which promotes consistency and fair
treatment for creators and innovators across different jurisdictions.

3. National Treatment and Most-Favored-Nation Treatment: The TRIPS Agreement
requires member countries to treat foreign IP holders the same way they treat their own
citizens or entities (national treatment). Additionally, member countries must provide
the same level of protection to IP holders from all other member countries (most-
favored-nation treatment).

4. Patents and Pharmaceuticals: TRIPS requires member countries to provide patent
protection for inventions in all fields of technology, including pharmaceuticals.
However, there was a debate about the implications of patent protection on access to
affordable medicines, particularly in developing
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countries. The Doha Declaration on TRIPS and Public Health reaffirmed the
flexibilities available to member countries to take measures to protect public health
and ensure access to essential medicines.

5. Enforcement: TRIPS sets out rules for the enforcement of IP rights, including civil and
criminal procedures, remedies, and border measures to prevent the import and export
of counterfeit or pirated goods.

6. Transitional Periods for Developing Countries: Developing countries were given
flexibility to implement the TRIPS Agreement gradually, allowing them time to adjust
their laws and systems to comply with the standards.

7. Dispute Settlement: The WTQO's Dispute Settlement Understanding provides
mechanisms for resolving disputes related to TRIPS. This ensures that member
countries uphold their obligations under the Agreement.

8. Technology Transfer: TRIPS recognizes the importance of technology transfer
between developed and developing countries to promote technological development
and economic growth.

9. Public Policy and Flexibilities: The Agreement acknowledges the importance of
striking a balance between IP protection and other public policy objectives, such as
public health, nutrition, and the promotion of cultural diversity.

The TRIPS Agreement represents a significant step in international IP law, aiming to create a
level playing field for intellectual property protection while addressing concerns related to
access to essential goods and technology. It has played a crucial role in shaping global IP
standards and fostering cooperation among WTO member countries.

Patent Cooperation Treaty (PCT) (1970)

The Patent Cooperation Treaty (PCT) is an international treaty that simplifies and streamlines
the process of seeking patent protection in multiple countries. It provides a unified framework
for filing a single international patent application that can be used to seek patent rights in
multiple countries or regions. The PCT is administered by the World Intellectual Property
Organization (WIPO) and offers several key benefits for inventors and applicants. Here's a
closer look at the main features of the PCT:

1. Unified Application Process: With the PCT, inventors can file a single international
patent application instead of filing separate applications in each country where they
want protection. This reduces paperwork, administrative burden, and costs associated
with filing multiple national applications.

2. International Search: After filing a PCT application, an international search is
conducted by a recognized international search authority. This search identifies
existing inventions (prior art) related to the claimed invention. The search report
provides valuable information for evaluating the patentability of the invention.
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3. International Publication: The PCT application is published by WIPO
approximately 18 months from the priority date (usually the filing date). This
publication makes the technical details of the invention publicly available, promoting
transparency and knowledge sharing.

4. International Preliminary Examination (Optional): Applicants have the option to
request an international preliminary examination. This is a more in-depth examination
of the claimed invention's patentability. While not mandatory, it helps applicants
assess the strengths and weaknesses of their application before entering the national
phase.

5. National/Regional Phase: At the end of the PCT process, applicants choose the
countries or regions where they want to pursue patent protection. This is known as the
national or regional phase. Each selected country or region conducts its own
examination and grants or denies the patent based on its national laws.

6. Benefits of the PCT:

e Time Flexibility: The PCT provides an extended period (usually 30 months
from the priority date) for applicants to decide where to seek patent protection,
allowing them more time to assess commercial potential and secure funding.

o Cost Efficiency: Filing a single PCT application is more cost-effective than
filing separate national applications. This allows applicants to defer costs until
they have a clearer idea of where they want protection.

o Improved Patent Strategy: The international search report and preliminary
examination report (if requested) provide insights into patentability, helping
applicants refine their patent strategy before entering the national phase.

7. National Laws Apply: While the PCT simplifies the filing process, patent rights are
granted and enforced based on the laws of individual countries or regions. Applicants
need to meet the requirements of each country's patent office to secure patent
protection.

In summary, the Patent Cooperation Treaty offers a streamlined and efficient route forinventors
and applicants to seek patent protection on a global scale. It simplifies the process of filing,
searching, and assessing the patentability of an invention, ultimately contributing to a more
effective and strategic approach to international patent protection.

Budapest Treaty on the International Recognition of the Deposit of Microorganisms for
the Purposes of Patent Procedure (1977)

he Budapest Treaty on the International Recognition of the Deposit of Microorganisms for the
Purposes of Patent Procedure, commonly known as the Budapest Treaty, is an international
treaty that addresses the deposit of microorganisms for patent purposes.
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It was adopted in Budapest, Hungary, in 1977 and is administered by the World Intellectual
Property Organization (WIPO). The treaty aims to facilitate the patenting of inventions that
involve microorganisms by providing a mechanism for the deposit and access to these
microorganisms. Here's an overview of the key aspects of the Budapest Treaty:

1. Microorganism Deposits: Many inventions, particularly in biotechnology and
genetic engineering, involve the use of microorganisms such as bacteria, yeast, and
fungi. These microorganisms play a crucial role in the development and
implementation of various inventions. The Budapest Treaty addresses the need to
deposit these microorganisms to ensure reproducibility and proper examination of
patent applications.

2. Depositary Authorities: The treaty establishes a network of depositary authorities,
which are specialized institutions that accept and store microorganism deposits. These
authorities ensure the safekeeping of the deposited microorganisms and provide
access to them for examination and research purposes.

3. Accession to the Treaty: Countries that are members of the Budapest Treaty
("Contracting Parties") agree to adhere to its provisions and provide access to
microorganism deposits in their territory. This encourages the harmonization of
procedures for microorganism deposits and access across different countries.

4. Benefits of the Budapest Treaty:

« Facilitates Patenting: The treaty provides a way to satisfy the requirement of
disclosing the biological material necessary for the invention's
implementation.

e Promotes Reproducibility: Microorganism deposits ensure that other
researchers can reproduce the invention's results and verify its accuracy.

e Supports Patent Examination: Patent examiners can access deposited
microorganisms to assess the validity and novelty of the invention.

e Saves Time and Resources: Applicants can focus on their patent applications
without the need to provide samples to patent offices or potential infringers.

5. Designation of Deposits in Patent Applications: Applicants who use
microorganisms in their inventions can fulfill the disclosure requirement by including
information about the deposited microorganisms in their patent applications. This
allows patent examiners and the public to access the deposited microorganisms to
confirm the accuracy of the patent application.

6. Availability of Samples: The treaty requires depositary authorities to furnish samples
of the deposited microorganisms to anyone who requests them for research and
development purposes. This promotes further innovation and collaboration in the field
of biotechnology.
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In summary, the Budapest Treaty addresses the challenges of patenting inventions involving
microorganisms by providing a standardized and organized way to deposit and access these
essential biological materials. It facilitates patent examination, supports transparency, and
contributes to the advancement of biotechnological research and innovation on a global scale.

Patenting Biotechnology Inventions Unique
nature of Biotechnology

Patenting biotechnology inventions involves a unique set of challenges and considerations
due to the distinctive nature of biotechnology. Biotechnology inventions often involve living
organisms, genetic materials, and complex processes that have a significant impact on various
industries, including medicine, agriculture, and environmental science. Here are some key
aspects that highlight the unique natureof biotechnology and its implications for patenting:

1. Living Organisms and Genetic Information: Biotechnology inventions often relate to
living organisms such as microorganisms, plants, animals, and even human cells.
These inventions may involve genetic modifications, gene sequences, and genetic
engineering techniques. Unlike traditional mechanical or chemical inventions,
biotechnology innovations are closely tied to the genetic makeup and functioning of
living organisms.

2. Complexity and Interdisciplinarity: Biotechnology inventions combine knowledge
from various scientific fields, including biology, chemistry, genetics, and engineering.
The interdisciplinary nature of biotechnology inventions makes them inherently
complex and challenging to understand and assess, both for inventors and patent
examiners.

3. Ethical and Moral Considerations: Biotechnology raises ethical and moral questions,
especially when it comes to the manipulation of genetic material and the potential for
unintended consequences. Patenting biotechnology inventions may involve addressing
ethical concerns related to genetic modification, cloning, and potential misuse of
technology.

4. Requlatory Oversight: Many biotechnology inventions are subject to regulatory
oversight due to concerns about safety, environmental impact, and public health.
Obtaining a patent does not guarantee the right to commercialize an invention without
adhering to regulatory requirements.

5. Disclosure and Enabling Requirements: Patents require clear and complete disclosure
of the invention's details to enable others skilled in the field to replicate and use the
invention. In biotechnology, this can be challenging, as the intricate details of genetic
sequences, molecular interactions, and cellular processes must be described
accurately.

6. Biological Materials and Deposits: Biotechnology inventions often involve the use of
biological materials, such as cell lines, microorganisms, and genetic sequences. The
availability and deposit of these materials play a crucial role in ensuring the
reproducibility and validity of the invention.
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7. Overlap with Other Intellectual Property: Biotechnology inventions may also be
eligible for other forms of intellectual property protection, such as plant variety
protection, data exclusivity, and regulatory exclusivities in the pharmaceutical and
agrochemical industries.

8. Global Nature and Cooperation: Biotechnology is a global field with international
collaboration and knowledge sharing. Patents granted in one country can impact
research and development efforts in other countries, necessitating coordination and
cooperation among patent offices.

Given these unique characteristics, patenting biotechnology inventions requires careful
navigation of legal, scientific, ethical, and regulatory landscapes. Inventors and applicants must
work closely with patent professionals who understand the nuances of biotechnology and can
effectively communicate the technical and legal aspects of the invention to patent examiners
and regulatory authorities. Additionally, they must consider the broader implications of their
inventions on society, ethics, and theenvironment.

Patentability Requirements and Biotechnology Inventions

Patentability requirements for biotechnology inventions, like all other types of inventions, are
designed to ensure that the granted patents contribute to innovation, promote progress, and
strike a balance between rewarding inventors and fostering public access to knowledge.
However, due to the unique nature of biotechnology, there are specific considerations and
challenges related to each of the patentability requirements. Here's how the standard
patentability requirements apply to biotechnology inventions:

1. Novelty: Biotechnology inventions involve complex genetic sequences, molecular
interactions, and cellular processes. To meet the novelty requirement, a biotechnology
invention must be new and not previously disclosed or made available to the public.
The intricacies of genetic information and molecular structures make it crucial to
provide clear and comprehensive descriptions of the invention's unique features that
distinguish it from prior art.

2. Non-Obviousness (Inventive Step): The non-obviousness requirement poses
challenges for biotechnology due to the interdisciplinary nature of the field and the
rapid advancement of genetic engineering techniques. Biotechnology inventions often
combine knowledge from biology, genetics, chemistry, and engineering. Inventors
must demonstrate that their invention involves an inventive step, meaning it is not
obvious to someone skilled in the relevant field. This requires showing that the
invention's innovation goes beyond conventional practices and combines elements in
a non-obvious manner.

3. Industrial Applicability: Biotechnology inventions must have a practical and
credible utility or application to be considered industrially applicable. In the context
of biotechnology, this requirement is often met by demonstrating how the invention
can be used for medical treatments, agricultural improvements, environmental
solutions, or other practical purposes. The
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application must be more than theoretical; it should show that the invention can be
applied in a real-world context.

4. Adequate Description (Enablement): The enablement requirement necessitates that
the patent application provides enough information for someone skilled in the field to
replicate and use the invention without undue experimentation. In biotechnology, this
can be challenging due to the complexity of genetic sequences and cellular processes.
The application should include detailed descriptions of methods, materials, and
experimental data thatenable others to practice the invention.

5. Best Mode: The best mode requirement obliges inventors to disclose the best method
known to them for carrying out the invention. In biotechnology, this includes
disclosing the most effective techniques for modifying genetic sequences, conducting
experiments, or achieving desired outcomes. Failure to disclose the best mode could
lead to challenges during patent enforcement.

6. Unity of Invention: Unity of invention requires that a patent application covers a
single invention or a group of inventions that share a single inventive concept. In
biotechnology, this can apply to multiple aspects of a genetic sequence, a therapeutic
method, or an industrial application. The challenge is to define the common inventive
concept among related elements.

Biotechnology inventions often involve cutting-edge research and innovative applications of
genetic information. To meet patentability requirements, biotechnology inventors must
carefully document their work, provide comprehensive explanations, and illustrate how their
inventions contribute to technical progress and practical applications. Consulting with experts
in both biotechnology and patent law can help navigate the complexities and challenges of
patenting in this field.

Patentable Subject Matter- USA

In the United States, the patent system grants protection to various types of inventions,
provided they meet certain criteria. The patentable subject matter in the

U.S. is defined by the U.S. Patent and Trademark Office (USPTO) and is outlined in Section
101 of the U.S. Patent Act. This section defines the types of inventions that are eligible for
patent protection. Here's an overview of the patentable subject matter in the U.S.:

Utility Patents:

Utility patents are the most common type of patents granted in the U.S. They cover new and
useful processes, machines, manufactures, or compositions of matter, or any new and useful
improvements thereof. This category includes a wide range of inventions, from mechanical
devices and chemical compounds to software algorithmsand methods of doing business.

Plant Patents:
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Plant patents are granted for distinct and new varieties of plants that have been asexually
reproduced (other than by seed). This category includes plants that are unique and have not
been found in nature or previously cultivated.

Design Patents:

Design patents protect the ornamental design or appearance of an article of manufacture.
Unlike utility patents, design patents focus on the visual aesthetics of an object rather than its
functional aspects.

Examples of patentable subject matter within each category include:

Utility Patents: Software algorithms, pharmaceutical compounds, manufacturing processes,
medical devices, electronic circuits, chemical compositions, and methods of doing business (if
they have a practical, tangible application).

Plant Patents: New and distinct varieties of plants that have been asexually reproduced, such
as hybrid roses or fruit trees.

Design Patents: Unique and ornamental designs applied to everyday objects, such as the
shape of a bottle, the design of a smartphone casing, or the pattern on a fabric.

It's important to note that not all inventions are eligible for patent protection. The U.S. patent
law excludes certain subject matters from patentability, such as laws of nature, natural
phenomena, abstract ideas, and purely mental processes. Additionally, inventions must meet
the criteria of novelty, non-obviousness, and utility to be eligiblefor a patent.

In recent years, the interpretation of patentable subject matter has been subject to legal
debates and court decisions. For example, determining whether software-related inventions or
medical diagnostic methods are eligible for patents has been a topic of discussion. The U.S.
Supreme Court case of Alice Corp. v. CLS Bank International (2014) clarified the standards
for patent eligibility for abstract ideas implemented on a computer.

Overall, patentable subject matter in the U.S. covers a wide array of inventions, reflecting the
country's commitment to encouraging innovation and technological progress across various
industries.

Patentable Subject Matter- Europe

In Europe, patentable subject matter is defined by the European Patent Convention (EPC) and
the interpretation of the Convention by the European Patent Office (EPO). The EPC provides
guidelines on the types of inventions that are eligible for patent protection within the member
states of the European Patent Organisation. Here's an overview of patentable subject matter in
Europe:

1. Technical Character: One of the key criteria for patentability in Europe is that the
invention must have a "technical character.” This means that the invention must relate
to a technical field of knowledge and have a technical effect. Purely abstract or non-
technical ideas, mathematical methods, and
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business methods are generally excluded from patent protection if they lack technical
character.

2. Novelty and Inventive Step: Inventions must also meet the criteria of novelty and
inventive step (non-obviousness) to be patentable. They must be new and involve an
inventive step that is not obvious to a person skilled in the relevant technical field.

3. Exclusions from Patentability: The EPC lists certain subject matters that are
explicitly excluded from patent protection. These include:

o Discoveries, scientific theories, and mathematical methods.
« Aesthetic creations, plans, rules, and methods for performing mental acts.

« Computer programs as such (although technical applications of software can be
patentable).

o Methods of medical treatment of humans or animals.

« Plant or animal varieties or essentially biological processes for the production
of plants or animals (however, biotechnological inventions can be patented if
they meet certain criteria).

4. Biotechnological Inventions: Biotechnological inventions are subject to specific
rules and guidelines. They can be patented if they involve a technical process for
producing, modifying, or using a biological material, and if the invention is new,
involves an inventive step, and is capable of industrial application. Inventions related
to genetic engineering, recombinant DNA technology, and specific applications of
biotechnology may be patentable.

5. Software-Related Inventions: The patentability of software-related inventions in
Europe is assessed based on their technical character and technical effects. If a
software invention provides a technical solution to a technical problem, it may be
patentable. However, pure software algorithms or computer programs as such are
excluded from patent protection.

6. Business Methods: Business methods are generally not patentable in Europe if they are
purely abstract or do not involve a technical character or effect. However, if a
business method involves a technical solution to a technical problem, it may be
eligible for patent protection.

Overall, patentable subject matter in Europe is determined by a combination of technical
character, novelty, inventive step, and industrial applicability. The European Patent Office
plays a crucial role in examining patent applications and ensuring that they meet the
established criteria for patentability. Legal decisions and case law further shape the
interpretation of patentable subject matter in the European context.

Patentable Subject Matter- India
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In India, the patentable subject matter is governed by the Indian Patents Act, 1970. The Act
outlines the types of inventions that are eligible for patent protection in the country. Here's an
overview of the patentable subject matter in India:

1. Novelty and Inventive Step: To be eligible for a patent in India, an invention must be
new (novel) and involve an inventive step. It should not be anticipated by prior
knowledge or prior art, and it should not be obvious to a person skilled in the relevant
field. The invention must contribute something new and non- obvious to the existing
body of knowledge.

2. Industrial Applicability: The invention must be capable of industrial application,
meaning it should be capable of being made or used in an industry. It should have a
practical utility and a clear purpose that can be realized throughits application.

3. Exclusions from Patentability: The Indian Patents Act excludes certain subject
matters from patent protection. These include:

« Inventions that are frivolous or contrary to well-established naturallaws.
« Inventions that would cause harm to humans, animals, or theenvironment.
o Methods of agriculture or horticulture.

o Processes for the medicinal, surgical, curative, prophylactic, diagnostic,
therapeutic, or other treatment of humans or animals.

« Computer programs as such (although technical applications of software can be
patentable).

o Traditional knowledge and biological resources obtained from Indian
biodiversity.

4. Biotechnological Inventions: Biotechnological inventions can be patented in India if
they meet the criteria of novelty, inventive step, and industrial applicability. This
includes inventions related to microorganisms, recombinant DNA technology,
genetically modified organisms, and other biotechnological processes. However, the
Indian Patents Act prohibits the patenting of traditional knowledge and biological
resources obtained from Indian biodiversity.

5. Software-Related Inventions: Similar to many other countries, the patentability of
software-related inventions in India is determined by their technical character and
technical effects. If a software invention provides a technical solution to a technical
problem, it may be eligible for patent protection. However, algorithms and computer
programs as such are excludedfrom patentability.

6. Business Methods: Business methods are not explicitly mentioned in the list of
excluded subject matters in the Indian Patents Act. However, to be
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patentable, a business method must meet the criteria of novelty, inventive step, and
industrial applicability. If a business method involves a novel and non- obvious
technical solution to a technical problem, it may be eligible for patent protection.

Overall, the patentable subject matter in India is defined by a combination of novelty,
inventive step, industrial applicability, and exclusions from patentability. The interpretation
of these criteria is shaped by legal decisions and case law in the Indian patent system.

Patentability of Software Inventions in USA

The patentability of software inventions in the United States is a nuanced and evolving area of
patent law. The U.S. Patent and Trademark Office (USPTO) and the courts have developed
guidelines and principles to determine whether software-related inventions are eligible for
patent protection. Here's a closer look at the factors influencing the patentability of software
inventions in the USA:

Statutory Basis:

The U.S. patent law is governed by 35 U.S.C. §101, which states that "any new and useful
process, machine, manufacture, or composition of matter, or any new and useful
improvement thereof” can be patented. Software inventions are often categorized as
processes.

Alice Corp. v. CLS Bank International (2014):

The U.S. Supreme Court's Alice decision established a two-part framework, known as the
Alice/Mayo test, for evaluating whether an invention is eligible for patent protection. The test
helps determine if an invention claims an abstract idea or natural phenomenon without
providing significantly more.

Alice/Mayo Test:
The Alice/Mayo test involves two steps:

a. Determine whether the claims are directed to a patent-ineligible concept, such as an abstract
idea, natural law, or mathematical formula.

b. If the claims are directed to a patent-ineligible concept, assess whether the claims include
an inventive concept that adds significantly more than the patent-ineligible concept, making
the claims something more than just an abstract idea.

Technical Improvement and Practical Application: For software inventions to be eligible for
patent protection, they must offer a technical solution to a technical problem. Demonstrating
how the invention involves a practical application and provides a tangible benefit in a
technical field can enhance its patentability.

Specific Implementation and Novelty: Software inventions that are tied to a specific
implementation or novel technical solution are more likely to be considered
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patentable. Describing how the software functions in a unique and innovative way can
strengthen the case for patent eligibility.

Tangible Outcomes and Concrete Steps: When seeking patent protection for software
inventions, it can be helpful to highlight how the invention produces a tangible outcome or
involves concrete steps beyond just implementing an abstract concept.

Integration with Hardware: Linking software inventions to specific hardware components or
physical systems can increase the likelihood of patent eligibility. The integration of software
with hardware can demonstrate a technical application that goes beyond a mere abstract idea.

Dependence on Precedent and Case Law: The patentability of software inventions is often
influenced by legal decisions and precedents set by court rulings. Evaluating similar patents
and case law can provide insights into the likelihood of obtaining patent protection.

Expert Legal Guidance: Given the evolving nature of patent law, especially in relation to
software inventions, seeking advice from experienced patent attorneys who specialize in
software-related patents is crucial. They can help navigate the complex legal landscape, craft
effective patent claims, and increase the chances of successful patent prosecution.

Patentability of software inventions in Europe

The patentability of software inventions in Europe is governed by the European Patent
Convention (EPC) and the interpretation of the Convention by the European Patent Office
(EPO). While Europe shares some common principles with the United States regarding the
patentability of software, there are certain distinct factors to consider. Here's an overview of
the patentability of software inventions in Europe:

Technical Character:

Similar to the U.S., software inventions in Europe must have a technical character to be
eligible for patent protection. This means that the invention should involve a technical
solution to a technical problem and go beyond abstract or non-technical ideas.

Aerotel/Macrossan Test:

The European Patent Office has adopted a test known as the Aerotel/Macrossan test, which is
used to assess the patentability of computer-implemented inventions, including software. The
test involves several steps:

a. ldentify the contribution of the invention to the known art.
b. Determine whether the contribution has technical character.
c. Assess whether the technical contribution is novel and inventive.

Technical Effect and Technical Contribution:
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For a software invention to be patentable in Europe, it should demonstrate a technical effect or
a technical contribution to a technical field. The software should solve a technical problem or
improve a technical process.

Tangible Results and Interaction with Hardware:

Emphasizing the tangible results achieved by the software and its interaction with hardware
components can enhance the case for patentability. Demonstrating how the software affects
the operation of a computer or a technical system can be advantageous.

Programs "as such":

The EPC excludes "programs for computers” from patentability if they are considered as such.
This means that pure software programs, algorithms, and mathematical methods are generally
not eligible for patent protection unless they have a technical character and provide a
technical solution.

Technical Steps in the Claims:

When drafting patent claims for software inventions, it's essential to include technical steps
that describe the interaction with hardware or the technical problem solved. Claims that are
narrowly focused on specific technical aspects are more likely to be deemed patentable.

Avoiding Business Methods and Pure Business Concepts:

Europe tends to be more cautious regarding the patentability of business methods and pure
business concepts. If a software invention involves a technical solution applied to a business
problem, it may have a higher chance of being considered patentable.

Expert Legal Advice:

Given the complexity and evolving nature of software patentability in Europe, consulting
with experienced patent attorneys who are well-versed in European patent law is crucial. They
can provide guidance on drafting patent applications that emphasize technical contributions
and navigate the intricacies of patent prosecution.

Patentability of Software Inventions in India

The patentability of software inventions in India is determined by the Indian Patents Act,
1970, and its interpretation by the Indian Patent Office and the judiciary. While software
inventions can be patented in India, certain criteria must be met to ensure eligibility. Here's an
overview of the patentability of software inventions in India:

1. Technical Contribution and Novelty: To be eligible for patent protection, a software
invention in India must provide a technical contribution and be novel. The invention
should go beyond abstract ideas or algorithms and offer atangible technical solution to
a technical problem.

2. Usefulness and Industrial Applicability: The software invention must demonstrate a
practical application and industrial utility. It should be capable of being used in an
industry and provide a practical benefit.
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3. Computer Programs ™as such™: The Indian Patents Act excludes "computer
programs per se" from patentability. This means that mere computer programs or
algorithms without a technical effect are not eligible for patents. However, if the
software is combined with hardware elements or solves a technical problem, it may
overcome this exclusion.

4. Technical Effect and Concrete Implementation: Emphasizing the technical effect
of the software and its concrete implementation can enhance its patentability.
Describing how the software interacts with hardware components or how it improves a
technical process strengthens the case for patent eligibility.

5. Non-Obviousness (Inventive Step): A software invention must involve an inventive
step, meaning it should not be obvious to a person skilled in the relevant technical
field. It should provide an innovative solution that goes beyond what is already
known.

6. Section 3(k) Exclusion: Section 3(k) of the Indian Patents Act explicitly excludes
mathematical methods, business methods, computer programs "per se,” and
algorithms from patentability. However, software inventions that have a technical
effect or technical application are not automatically excluded underthis section.

7. Drafting Patent Claims: When drafting patent claims for software inventions in
India, it's important to include technical features and specify howthe software interacts
with hardware or provides a technical solution. Claims that focus on specific technical
aspects are more likely to be considered patentable.

8. Practical Application and Demonstrable Outcome: Highlighting the practical
application and demonstrable outcomes of the software can strengthen its
patentability. Showing how the software improves efficiency, solves a technical
challenge, or enhances a technical process can support the case for patent protection.

9. Expert Legal Guidance: Given the complexities and evolving nature of software
patentability in India, consulting with experienced patent attorneys who are well-
versed in Indian patent law is essential. They can assist in drafting patent applications
that align with the legal requirements and navigate the patent examination process
effectively.
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