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Course Objectives
CO1. To Understand the knowledge on basics of research and
its types.
CO2. To Learn the concept of Literature Review, Technical
Reading, Attributions and Citations.
CO3. To learn Ethics in Engineering Research.
CO4. To Discuss the concepts of Intellectual Property Rights in
engineering.
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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.

• Research is a process of creating, or formulating knowledge that does
not yet exist.
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The research cycle starts with basically a
practical problem: one must be clear what the
problem being attempted to solve is and
why it is important.

• This problem motivates a research question
without which one can tend to get lost in a
giant swamp of information. Fig. 1.1 The research flow diagram
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The ways of developing and accessing knowledge come in three, somewhat overlapping,
broad categories:

(i) Observation is the most fundamental way of obtaining information
from a source, and it could be significant in itself if the thing that we are
trying to observe is really strange or exciting, or is difficult to
observe. Observation takes different forms from something like
measurements in a laboratory to a survey among a group of
subjects to the time it takes for a firmware routine to run. The
observational data often needs to be processed in some form and this
leads to the second category of knowledge, the model.
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(ii) Models are approximated, often simplified ways of describing sometimes very
complex interactions in the form of a statistical relationship, a figure, or a set of
mathematical equations. For instance, the modeling equation captures the
relationship between different attributes or the behavior of the device in an
abstract form and enables us to understand the observed phenomena.

(iii) The final category is a way of arranging or doing things through processes,
algorithms, procedures, arrangements, or reference designs, to get a certain
desired result.
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Fig. 1.2 The categories of knowledge in research
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• Good research involves systematic collection and analysis of information and is
followed by an attempt to infer a little bit beyond the already known information in
a way that is a significant value addition.

• Usually, engineering research is a journey that traverses from a research area (example:
Control Systems), to the topic (example: Control of Microbial Fuel Cells) and finally onto
the problem (example: AdaptiveControl of Single Chamber Microbial Fuel Cells) (Area-
> Topic-> Problem).

• Getting a good problem to solve is more than half the work done. However,
sometimes the journey can be reverse, for example, the traversal from (Problem<-
Topic<- Area). This can happen when one is led to a problem through a connection to
another problem whose top structure is different.
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1.1 Objectives of Engineering Research
• The objective of engineering research is to solve new and important
problems, and since the conclusion at the end of one’s research
outcome has to be new, but when one starts, the conclusion is
unknown. So, the start itself is tricky, one may say.

• The answer is, based on “circumstantial evidence”, intuition, and
imagination, one guesses what may be a possible conclusion.
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• The main aim of the research is to apply scientific approaches to seek answers
to open questions, and although each research study is particularly suited for a
certain approach, in general, the following are different types of research
studies: exploratory or formulative, descriptive, diagnostic, and hypothesis-
testing.

• The objectives of engineering research should be to develop new theoretical or
applied knowledge and not necessarily limited to obtaining abilities to obtain the
desired result.
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Motivation in Engineering Research
• The possible motives may be the result of one or more of the following desires:
(i) Studies have shown that intrinsic motivations like interest, challenge,

learning, meaning, purpose, are linked to strong creative performance;

(ii) Extrinsic motivating factors like rewards for good work include money, fame,
awards, praise, and status are very strong motivators, but may block creativity.
For example: Research outcome may enable obtaining a patent which is a good
way to become rich and famous.
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(iii) Influences from others like competition, collaboration,
commitment, and encouragement are also motivating factors in
research. For example: my friends are all doing research and so
should I, or, a person that I dislike is doing well and I want to do
better.

(iv) Personal motivation in solving unsolved problems, intellectual
joy, service to community, and respectability are all driving factors.
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• The following factors would be a mix of extrinsic and intrinsic aspects:
(i) Wanting to do better than what has been achieved in the world,
(ii) improve the state of the art in technology,
(iii) Contribute to the improvement of society,
(iv) Fulfillment of the historical legacy in the immediate sociocultural context.

• Several other factors like government directives, funding opportunities in certain
areas, and terms of employment, can motivate people to get involved in
engineering research.
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Types of Engineering Research

The different types of research are

(i) Descriptive versus Analytical: Descriptive research includes comparative and
correlational methods, and fact-finding inquiries, to effectively describe the present state of
art. The researcher holds no control over the variables; rather only reports as it is.
Descriptive research also includes attempts to determine causes even though the variables
cannot be controlled. On the contrary, in analytical research, already available facts for
analysis and critical evaluation are utilized. Some research studies can be both
descriptive and analytical.
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• (ii) Applied versus Fundamental: Research can either be applied research or
fundamental (basic or pure) research. Applied research seeks to solve an
immediate problem of the organization, whereas fundamental research is
concerned with generalizations and formulation of a theory. Research
concerning natural phenomena or relating to pure mathematics are examples
of fundamental research.

• (iii) Quantitative versus Qualitative: Quantitative research uses statistical
observations of a sufficiently large number of representative cases to draw any
conclusions, while qualitative researchers rely on a few nonrepresentative cases
or verbal narrative in behavioral studies.

Department of CSE, ATMECE, Mysuru



Finding and Solving aWorthwhile Problem

• The recommended steps to solve a research problem are
(i) Understand the problem, restate it as if its your own, visualize the problem by
drawing figures, and determine if something more is needed.
(ii) One must start somewhere and systematically explore possible strategies to
solve the problem or a simpler version of it while looking for patterns.
(iii) Execute the plan to see if it works, and if it does not then start over with another
approach. Having delved into the problem and returned to it multiple times, one might
have a flash of insight or a new idea to solve the problem.
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Chapter 5
Ethics in Engineering Research
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Ethics generally refers to a set of rules distinguishing acceptable and
unacceptable conduct, distinguishing right from wrong, or wise aphorisms like
the sayings of Chanakya.

Most people learn such norms in their formative years , but moral development
continues through different stages of growth.

Government bodies, and universities worldwide have adopted certain codes for
research ethics. Research ethics and the responsible conduct of research are often
erroneously used interchangeably.

Research ethics examines the appropriate application of research outcomes,
while responsible conduct of research deals with the way the work is undertaken.
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1. Ethics in Engineering Research Practice
• The reason that ethics matter in data used in engineering
research is usually because there is impact on humans.

• Certain practices may be acceptable to certain people in
certain situations, and the reasons for unacceptability may be
perfectly valid.

• Engineering ethics gives us the rule book; tells us, how to
decide what is okay to do and what is not.
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Types of Research Misconduct
• Engineering research should be conducted to improve the state-of-the-art of
technologies. Research integrity encompasses dealing fairly with others, honesty
about the methods and results, replicating the results wherever possible so as to
avoid errors, protecting the welfare of research subjects, ensuring laboratory
safety, and so forth. In order to prevent mistakes, peer reviews should take place
before the research output is published.

• Fabrication (Illegitimate creation of data): Fabrication is the act of conjuring data
or experiments with a belief of knowledge about what the conclusion of the
analysis or experiments would be, but cannot wait for the results possibly due to
timeline pressures from supervisor or customers.

• Falsification (Inappropriate alteration of data): Falsification is the
misrepresentation or misinterpretation, or illegitimate alteration of data.
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• Falsification and fabrication of data and results, hamper engineering research, cause false
empirical data to percolate in the literature, wreck trustworthiness of individuals involved, incur
additional costs, impede research progress, and cause actual and avoidable delays in technical
advancement. Misleading data can also crop up due to poor design of experiments or incorrect
measurement practices.

• Plagiarism (Taking other’s work sans attribution): Plagiarism takes place when someone uses
or reuses the work (including portions) of others (text, data, tables, figures, illustrations or
concepts) as if it were his/her ownwithout explicit acknowledgement. Verbatim copying or reusing
one’s own published work is termed as self-plagiarism and is also an unacceptable practice in
scientific literature. The increasing availability of scientific content on the internet seems to
encourage plagiarism in certain cases, but also enables detection of such practices through
automated software packages.

• A commonly used tool among researchers is iTheticate: http://www.ithenticate.com/.
• iThenticate is a plagiarism detection service for the corporate market, from Turnitin, LLC, which
also runs Plagiarism.org.
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How are supervisors, reviewers or editors alerted to plagiarism?
(i) Original author comes to know and informs everyone concerned.
(ii) Sometimes a reviewer finds out about it during the review process.
(iii) Or, readers who come across the article or book, while doing research.

(iv) Other Aspects of Research Misconduct: Simultaneous submission of the same article to two
different journals also violates publication policies.
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Ethical Issues Related to Authorship
• Academic authorship involves communicating scholarly work, establishing
priority for their discoveries, and building peer-reputation, and comes with
intrinsic burden of acceptance of the responsibility for the contents of the work. It
is the primary basis of evaluation for employment, promotion, and other
honors.

• Credit for research contributions is attributed in three major ways in research
publications:

• By authorship (of the intended publication), citation (of previously published or
formally presented work), and through a written acknowledgment (of some
inputs to the present research). Authorship establishes both accountability and
gives due credit. A person is expected to be listed as an author only when
associated as a significant contributor in research design, data interpretation, or
writing of the paper.
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• Including “guest” or “gift” (coauthorship bestowed on someone with little or no contribution to
the work) authors dilutes the contribution of those who actually did the work, inappropriately
inflates credentials of the listed authors, and is ethically a red flag highlighting research
misconduct.

• There is also an unfortunate malpractice of coauthorship that can be described as “Career-
preservation authorship” wherein a head of the department, a dean, a provost, or other
administrators are added as Coauthors because of quid pro quo arrangement wherein the principal
author benefits from a “good relation” with the superiors and the administrator benefits from
authorship without doing the required work for it.

• Double submission is an important ethical issue related to authorship, which involves submission
of a paper to two forums simultaneously. The motivation is to increase publication possibility and
possibly decrease time to publication. Reputed journals want to publish original papers, i.e., papers
which have not appeared else- where, and strongly discourage double submission.
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MODULE-I

1. What is Research?With the help of neat diagram explain Research Flow?
2. Explain categories of knowledge research with a diagram?
3. Mention and explain the objective of Engineering Research?
4. Explain the motivation of Engineering Research?
5. Mention the different types of Research?
6. Explain analytical, descriptive, and applied research?
7. What is Ethics? Explain Ethics in Engineering Research Practice?
8. Explain different types of Research Misconduct?

9. What are the ethical issues related to Authorship?
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MODULE-2
Chapter 2

Literature Review and Technical Reading

A lit review surveys, summarizes, and links information about a given topic.

A good lit review assesses this information and distills it for the reader.
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“A lit review should provide
a conceptual framework.” –
Dean Schwartz
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• The primary goal of literature review is to know the use of
content/ideas/approaches in the literature to correctly identify the problem that is
vaguely known beforehand, to advocate a specific approach adopted to
understanding the problem, and to access the choice of methods used.

• It also helps the researcher understand clearly that the research to be undertaken
would contribute something new and innovative. The quality of such review can
be determined by evaluating if it includes appropriate breadth and depth of the
area under study, clarity, rigor, consistency, effective analysis.
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2.1 New and Existing Knowledge
• New knowledge in research can only be interpreted within the context of what is
already known, and cannot exist without the foundation of existing knowledge.

• The existing knowledge is needed to make the case that there is a problem and that
it is important.

• Where does this existing knowledge come from? Normally, one finds this
knowledge by reading and surveying the literature in the field that was
established long ago and also about the more recent knowledge which is in fact
always changing.
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• Often, but not always, the textbooks contain the older established
knowledge and the research papers the newer work. Reading the
textbooks on one’s topic provide the established knowledge and the
background to be able to read the newer work usually recorded in the
research papers.

• Researcher may find oneself continuously going back to other sources
to try and interpret what is going on in a particular research paper. It
can be difficult to find the right work to read, but the objective with all
this reading and learning is to be able to get the knowledge that one
needs to build the foundation.
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• The review process must explain how a research item builds on another one.
This is because useful research should elucidate how and why certain
technical development took place, so that it is easy for the reader to
comprehend why the present talk is being undertaken, and a good literature
survey would provide a convincing answer to that question.

• An effective review of literature ensures a firm foundation for advancing
knowledge, facilitates theoretical growth, eliminates as areas that might be
of interest, and opens new avenues of possible work. An efficient literature
review is centered around concepts and not on authors.
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• Generally, a good literature survey is the first expectation of a supervisor from
the research student, and when done well can create a good impression that the
state of art in the chosen field is well understood.

• A good literature review would not draw hasty conclusions and look into the
individual references to determine the underlying causes/assumptions/mechanisms
in each of them so as to synthesize the available information in a much more
meaningful way.
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• A literature review should be able to summarize as to what is already
known from the state of the art, detail the key concepts and the main
factors or parameters and the underlying relationships between those,
describe any complementary existing approaches, enumerate the
inconsistencies or shortcomings in the published work, identify the
reported results that are inconclusive or contradictory, and provide a
compulsive reason to do further work in the field.
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A good literature survey is typically a two-step process as enumerated below:
(i) Identify the major topics or subtopics or concepts relevant to the subject under
consideration.
(ii) Place the citation of the relevant source(article/patent/website/data, etc.) in the
correct category of the concept/topic/subtopic.

It could be that as one is reading and comes across something that one considers to
be very important for one’s work, a core principle or a description of something that
just sounds really good, and one is excited to have found it. Naturally, one highlights
that section or underlines it, or put an asterisk in the margin, so that one could come
back to it later. Effectively, one is saying that it is important and hence the marking
so as not to forget it.
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Then one should write about the highlighted part without copying
it. As one writes about why one thinks that part is important and what it
contains, one is automatically changing it and making it fit into one’s
foundation in the way that makes sense. There are shaping and crafting
of that piece of knowledge to fit where one needs it to be. To build the
knowledge foundation, one needs to be reading and learning
continuously. But that is not enough, one also needs to be writing about
what one has read.
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A comprehensive literature survey should methodically analyze and
synthesize quality archived work, provide a firm foundation to a topic of
interest and the choice of suitable research methodologies, and
demonstrate that the proposed work would make a novel contribution to
the overall field of research.
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Analysis and Synthesis of Prior Art

A literature survey grid of N topics and M sources is shown below to help
crystallize the information in different categories.
A researcher should analyze the relevant information ascertained in Table 2.1
by undertaking the following steps:

(i) Understanding the hypothesis,
(ii) Understanding the models and the experimental conditions used,
(iii) Making connections,
(iv) Comparing and contrasting the various information, and
(v) Finding out the strong points and the loopholes.
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“The best lit reviews tell a good story.” – Regina Winters
• A lit review provides context and background for your work.

• It’s an essay, a synthesis of information relevant to your work.

Table 2.1 The literature survey grid
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• The goal of literature survey is to bring out something new to work on through the
identification of unsolved issues, determine the problems in the existing models or
experimental designs, and present a novel idea and recommendations.

Here are a few criteria that could help the researcher in the evaluation of the information
under study:
• Authority: What are the author’s credentials and affiliation? Who publishes the
information?
• Accuracy: Based on what one already knows about the topic or from reading other
sources, does the information seem credible? Does the author cite other sources in a
reference list or bibliography, to support the information presented?
• Scope: Is the source at an appropriate comprehension or research level?
There are other criteria to consider as well, such as currency, objectivity, and purpose. It is
important to ensure that the search question is neither too narrow nor too broad.
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2.3 Bibliographic Databases
• “Bibliographic databases” refer to “abstracting and indexing services” useful for
collecting citation-related information and possibly abstracts of research articles
from scholarly literature and making them available through search.

• A researcher should be able to quickly identify the databases that are of use in the
idea or problem that one wishes to explore

• Web of Science
Web of Science (formerly known as ISI or Thomson Reuters) includes multiple
databases, as well as specialized tools. It is a good search tool for scholarly materials
requiring institutional license and allows the researcher to search in a particular
topic of interest, which can be made by selection in fields that are available in drop
down menu such as title, topic, author, address, etc. The tool also allows sorting by
number of citations (highest to lowest), publication date.
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• A structured search like this that enables narrowing and refining what one is
looking for is effective to ensure that the results throw up relevant sources and
time spent in studying those is likely to bewell utilized. Based on the researcher’s
need the search result can be broadened or narrowed down using the built-in fields
provided in this website. When clicked on any of the search results, this website
provides the title of the paper, authors, the type of journal, volume, issue number
and year of publication, abstract, keywords, etc., so that the researcher has enough
information to decide if it is worthwhile to acquire the full version of the paper.
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Google and Google Scholar
• Google is a great place to start one’s search when one is starting out on a topic. It
can be helpful in finding freely available information, such as reports from
governments, organizations, companies, and so on. However, there are limitations:

• (i) It’s a “black box” of information. It searches everything on the Internet, with no
quality control—one does not know where results are coming from.

• (ii) There are limited search functionality and refinement options.
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Google Scholar limitations:
1. Some of the results are not actually scholarly. An article may look
scholarly at first glance, but is not a good source upon further
inspection.
2. It is not comprehensive. Some publishers do not make their content
available to Google Scholar.
3. There is limited search functionality and refinement options.
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2.4 Effective Search: The Way Forward
Searching is an iterative process:
• Experiment with different keywords and operators;
• Evaluate and assess results, use filters;
• Modify the search as needed; and
• When relevant articles are found, look at their citations and references.

Literature survey is a continuous and cyclical process that may involve the
researcher going back and forth till the end of the research project.
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• It is very important to not lose sight of the purpose of an extensive s e a r c h
or literature survey, for it is possible to spend a very significant
amount of one’s time doing so and actually falsely think that one is
working hard.

• It is mandatory for a Ph.D. scholar to write a synopsis of the topic and
submit it to the doctoral committee for approval. During this stage,
the scholar needs to undertake an extensive literature survey connected with
the problem. For this purpose, the archived journals and published or
unpublished bibliographies are the first place to check out. One source
leads to another.
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Introduction to Technical Reading
• Finding the right work to read can be difficult. The literature where knowledge is archived is very

fragmented and there are bits and pieces all over the place. Very rarely will one find everything
that one wants close together in one place.

• However, it is obvious that the number of papers relevant to a particular researcher is very few,
compared to

the actual number of research papers available from peer-reviewed technical sources.

• Given the abundance of journal articles, it is useful to adopt a quick, purposeful, and useful way
of reading these manuscripts. It is not the same as reading a newspaper. It may require re reading
the paper multiple times and one might expect to spend many hours reading the paper.

• There will also be papers where it is notworth reading all the details in the first instance. It is quite
possible that the details are of limited value, or simply one does not feel competent to understand
the information yet.
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• Start out the skimming process by reading the title and keywords (these are any- ways, probably what caught
the initial attention in the first place). If on reading these, it does not sufficiently seem to be interesting; it is
better to stop reading and look for something else to read. One should then read the abstract to get an overview
of the paper in minimum time. Again, if it does not seem sufficiently important to the field of study, one
should stop reading further. If the abstract is of interest, one should skip most of the paper and go straight to
the conclusions to find if the paper is relevant to the intended purpose, and if so, then one should read the
figures, tables, and the captions therein, because these would not take much time but would provide a broad
enough idea as to what was done in the paper.

• If the paper has continued to be of interest so far, then one is now ready to delve into the Introduction section
to know the background information about the work and also to ascertain why the authors did that particular
study and in what ways the paper furthers the state of the art. The next sections to read are the Results and
Discussion sections which is really the heart of the paper. One should really read further sections like the
Experimental Setup/Modeling, etc., only if one is really interested and wishes to understand exactly what was
done to better understand the meaning of the data and its interpretation.
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Conceptualizing Research
• The characteristics of a research objective are that it must have new knowledge at the center, and
that it must be accepted by the community of other researchers and recognized as significant. But
how do we actually conceptualize the research? Besides being original and significant, a good
research problem should also be solvable or achievable.

• This requirement already asks us to think about the method and the tools that could be used to
obtain that new knowledge. Now, the significance and the originality and all the theory that we
read and tools and methods that we need to take on a problem, all of these normally come from
the existing recorded literature and knowledge in the field.
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However, if one is working on a research project that is of a smaller scope
than a Ph.D., let us say a master’s thesis, then conceptualizing the research is
possibly too tough to do, and one does not have the time that it takes to
become that expert at the edge of knowledge.

In this case, the researcher needs the help of someone else, typically the
supervisor who may already be an expert and an active researcher in that
field, and may advise on what a good research objective might be. An
established researcher in any field should be able to immediately point to the
landmark literature that one should read first. Otherwise one would need to
spend a lot of time reading the literature to discover.
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As engineers, we like to build things, and that’s good, but the objective
of research is to make knowledge. If one’s research is about building
something, one ought to take a step back and ask if new knowledge is
being formulated.
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Critical and Creative Reading
• Reading a research paper is a critical process. The reader should not be under
the assumption that reported results or arguments are correct. Rather, being
suspicious and asking appropriate questions is in fact a good thing. Have the
authors attempted to solve the right problem? Are there simpler solutions that have
not been considered?

• What are the limitations (both stated and ignored) of the solution and are there any
missing links? Are the assumptions that were made reasonable? Is there a logical
flow to the paper or is there a flaw in the reasoning? These need to be ascertained
apart from the relevance and the importance of the work, by careful reading.
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• Additionally, it is important to ascertain whether the data presented in the paper is
right data to substantiate the argument that was made in the paper and whether the
data was gathered and interpreted in a correct manner. It is also important to
decipher whether some other dataset would have been more compelling.

• Critical reading is relatively easy. It is relatively easier to critically read to find the
mistakes than to read it so as to find the good ideas in the paper. Anyone who has
been a regular reviewer of journal articles would agree to such a statement.

• Reading creatively is harder, and requires a positive approach in search. In
creative reading, the idea is to actively look for other applications, interesting
generalizations, or extended work which the authors might have missed? Are there
plausible modifications that may throw up important practical challenges? One
might be able to decipher properly if one would like to start researching an
extended part of this work, and what should be the immediate next aspect to focus
upon.
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Taking Notes While Reading
• A researcher needs to write and writes well only if the reading skills are good. The bridge between reading and actually writing a paper is the act of taking notes during

and shortly after the process of reading.
• There is a well-known saying that the faintest writing is better than the best memory, and it applies to researchers who need to read and build on that knowledge to write

building on the notes taken.

• Many researchers take notes on the margins of their copies of papers or even digitally on an article aggregator tool. In each research paper, there are a lot of

things that one might like to highlight for later use such as definitions, explanations, and concepts. If there are questions of criticisms, these need to be

written down so as to avoid being forgotten later on. Such efforts pay significantly when one has to go back and reread the same content after a long time.
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• A Good technical reading should end with a summary of the paper in a few
sentences describing the contributions. But to elucidate the technical merit, the
paper needs to be looked at from comparative perspective with respect to existing
works in that specific area. A thorough reading should bring out whether there are
new ideas in the paper, or if existing ideas were implemented through experiments
or in a new application, or if different existing ideas were brought together under a
novel framework.
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Reading Mathematics and Algorithms

• Mathematics is often the foundation of new advances, for evolution and
development of engineering research and practice. An engineering
researcher generally cannot avoid mathematical derivations or proofs as part of
research work. In fact, these are the heart of any technical paper.
Therefore, one should avoid skimming them. By meticulous reading of the
proofs or algorithms, after having identified the relevance of the paper,
one can develop sound understanding about the problem that the authors have
attempted to solve.
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• Nonetheless, one might skim a technical section if it seems like an explanation
of something already known, or if it is too advanced for the research at the present
moment and needs additional reading to be understandable, or if it seems to
specialized and unlikely to be needed in the course of the research program in
which case one can get back to it later on. Implementation of an intricate
algorithm in programming languages such as C, C++ or Java is prone to errors.
And even if the researcher is confident about the paper in hand, and thinks that the
algorithm will work, there is a fair chance that it will not work at all. So one may
wish to code it quickly to check if it actually works.
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Reading a Datasheet
• Researchers in different fields of engineering will need to read certain types of
documents. For example, mechanical and civil engineers would need to
read drawings related to mechanical parts and buildings. Researchers
in the field of electronics need to read datasheets. On occasions,
researchers in other fields may also need to incorporate a certain electronic
part in which case careful reading of the datasheet is imperative.
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• Datasheets are instruction manuals for electronic components, which
(hopefully) details what a component does and how one may use it.
Datasheets enable a researcher (or a working professional) to design a circuit
or debug any given circuit with that component. The first page of the
datasheet usually summarizes a part’s function and features, basic specifications,
and usually provides a functional block diagram with the internal functions of the
part.

• However,the objective of the authors herein has been to use datasheets as an
example to state the need to pay attention to the art of reading such documents.
Technical published papers or books are not the only contents that a researcher
has to master reading!
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MODULE-II

1. Write a short note on Literature Review?
2. Explain Existing knowledge and New Knowledge?
3. List and explain the criteria that could help the researcher in the evaluation of information under study?
4. Write a short note on Bibliographic Database?
5. Explain various search operators in Web of Science while doing effective research?
6. Explain Technical reading with respect to engineering research?
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Chapter 3
Attributions and Citations: Giving CreditWhereverDue
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• we highlight the importance of expanding attributions and
acknowledgments to roles and responsibilities beyond primary
authors of journal articles or principal investigators of grant
proposal documents. This would be applicable especially to scientific
research projects that involved diverse skill sets and expertise.

• Attribute Vs Citation - Both are acknowledging that someone else
contributed content that you are using in your material.
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• Academic writing, by definition, must follow certain rules and
conventions.

• Among the most important of these are the rules and conventions
about citing, referencing, attributing, and acknowledging the works of
others. That means giving proper credit wherever due. Citing is the
practice of quoting from, referring to other authors’ works and
ideas in the text of our work in such a way that the context is clear
to the reader. Referencing is the listing of the full publication
details of a published work that is cited so as to give background
information to the readers.
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Acknowledgment in research publications indicates contributions to
scientific work. However, acknowledgment, attributions, and citations
differ in the manner of their application. Acknowledgment is arguably
more personal, singular, and simply an expression of appreciations and
contribution.
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Citations: Functions and Attributes
• Citations (references) credit others for their work, while allowing the r e a d e r s
to trace the source publication if needed. Any portion of someone else’s
work or ideas in papers, patents, or presentations must be used in any new
document only by clearly citing the source. This applies to all forms of
written sources in the form of texts, images, sounds, etc. and failure to do
may be considered plagiarism.

• The researcher may need to give due credit to the creator of the original
source.
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• While it is true that a research needs to leverage the prior art in the
area of research interest so as to make further development, at the
same time it is important to ensure that credit for that existing
knowledge is suitably acknowledged.
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• The researcher provides due credit through the use of a citation. Citations
help the readers to verify the quality and importance of the new work and
justification of the findings.

• It is a way to tell readers that certain material in the researcher’s present
work has come from another source and as an ethical responsibility,
appropriate credit has been given to the original author or writer. Materials
that can be cited include journal papers, conference proceeding, books,
theses, newspaper articles, websites, or other online resources and personal
communication.

• Preferably, citations should be given at the end of a sentence or the end of a
paragraph as can be seen even in this particular paragraph.

• Citation must contain enough details so that readers can easily find the
referenced material [1].
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• A researcher needs to cite each source twice:
(i) in-text citation, in the text of the article exactly where the source is
quoted or paraphrased, and
(ii) a second time in the references, typically at the end of the chapter or
a book or at the end of a research article.

• It is also important to mention the date the source was published and
sometimes also the particular date it was accessed by the researcher if
it is related to web content.
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• There are three main functions of citation:
(i) Verification function: Authors have a scope for finding intentional or
unintentional distortion of research or misleading statements. Citation
offers the readers a chance to ascertain if the original source is justified
or not, and if that assertion is properly described in the present work [2].
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(ii) Acknowledgment function: Researchers primarily receive credit
for their work through citations. Citations play crucial role in promotion
of individual researchers and their continued employment. Many
reputed organizations and institutes provide research funding based on
the reputations of the researchers. Citations help all researchers to
enhance their reputation and provide detailed background of the
research work.
(iii) Documentation function: Citations are also used to document
scientific concepts and historical progress of any particular technology
over the years [3].
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There are certain cases when references do not fulfill the actual goal of citations and acknowledgments,
and thus do not benefit the reader.

• Spurious citations: In certain cases, when citation is not required or an
appropriate one is not found, if the author nevertheless goes ahead with including
one anyways, it would be considered as a spurious citation.

• Biased citations: When authors cite the work of their friends or colleagues despite
there being no significant connection between the two works, or when they do not
cite work of genuine significance because they do not wish to give credit in the
form of citation to certain individuals, then such actions can be classified as biased
citations. Neglect of citations to prior work whose conclusions or data contradict
the current work is also biased.
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• Self-citations: There is nothing wrong in citing one’s prior work if the citation is really relevant.
Self-citation of prior papers is natural because the latest paper is often a part of a larger research
project which is ongoing. Sometimes, it is also advantageous for the reader because citations of all
the related works of the same author are given in one paper and this may reduce the effort of the
reader in trying to find the full versions of those papers. However, it is helpful and ethical only if
all the papers are really relevant to the present work.

• Coercive citations: Despite shortcomings, impact factors remain a primary method of
quantification of research. One side effect is that it creates an incentive for editors to indulge in
coercion to add citations to the editor’s journal. Even if not explicitly stated, the implied message is
that the author could either add citations or risk rejection. Such demands consequently diminish the
reputation of the journal.
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Impact of Title and Keywords on Citations
• The citation rate of any research paper depends on various factors including
significance and availability of the journal, publication types, research area, and
importance of the published research work. Other factors like length of the title,
type of the title, and selected keywords also impact the citation count.

• Title is the most important attribute of any research paper. It is the main
indication of the research area or subject and is used by researcher as a source of
information during literature survey. Title plays important role in marketing and
makes research papers traceable. A good title is informative, represents a paper
effectively to readers, and gains their attention. Some titles are informative but do
not capture attention of readers, some titles are attractive but not informative or
related to the readers’ research area
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• There are three different aspects which provide a particular behavior to the title:
(i) types of the title
(ii) length of the title and
(iii) presence of specific markers.

• Articles with question-type titles are downloaded more but poorly cited compared to the
descriptive or declarative titles. Declarative titles are downloaded and cited less than
descriptive titles but difference is not much.

• As per analysis of Habibzadeh, longer titles are strongly associated with higher
citation rates. Longer titles mainly include the study methodology and/or results in more
detail, and so attracts more attention and citations.
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• Titles containing a question mark, colon, and reference to a specific geographical
region are associated with lower citation rates, also result-describing titles usually
get citations than method-describing titles.

• Additionally, review articles and original articles usually receive more citations
than short communication articles.

• At least two keywords in the title can increase the chance of finding and reading
the article as well as get more citations.
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• Keywords represent essential information as well as main content of the
article, which are relevant to the area of research. Search engines, journal,
digital libraries, and indexing services use keywords for categorization of
the research topic and to direct the work to the relevant audience.

• Keywords are important to ensure that readers are aware about research
articles and their content. If maximum number of allowable keywords are
used, then the chance of the article being found increases and so does the
probability of citation count of the article. Usage of new keywords should
be minimal as such keywords may not be well known to the research
community and so may lead to low visibility of the article.
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3.3 Knowledge Flow Through Citation
• Knowledge flows through verbal communications, books, documents, video,
audio, and images, which plays a powerful role in research community in
promoting the formulation of new knowledge.

• In engineering research, knowledge flow is primarily in the form of books, thesis,articles, patents, and reports. Citing a source is important for transmission ofknowledge from previous work to an innovation.

• Production of knowledge can be related to the citation network.

• Knowledge flow happens between co-authors during research collaboration,
among other researchers through their paper citation network, and alsobetween institutions, departments, research fields or topics, and elements ofresearch
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• Figure 3.1 shows the relationship between citations, knowledge flow, and elements such as
researchers, papers, journal publications or conferences, and institutions. If paper A is cited by
paper B, then knowledge flows through citation networks across institutions.

• The complex interdisciplinary nature of research encourages scholars to cooperate with each other
to grab more advantages through collaboration, thereby improving quality of the research.

• Sooryamoorthy examined the citation impact of the South African publications among different
collaboration types, discipline and sectors, and observed that co-authored publications had more
citations than single author paper and there was a positive co-relation between number of authors
and the number of citations.
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Fig. 3.2 Co-authorship network
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• Figure 3.2 shows a relationship between co-authorship and different types of citations. Three
articles (X, Y, and Z) and five references (X1, X2, X3, Y1, and Y2) of article X and Y, respectively,
are considered. A, B, and C are authors of article X, and D, E, F, G, and also A are authors of
article Y. Article Z has two authors H and E. References X1, X2, X3, Y1, and Y2 have authors (A,
P), (H, R), (D), (Q, B, F), and (R), respectively.

• Based on co-authorship citation network, references X1 and Y1 are considered self-citation,
reference X3 is a level-1 co-author citation because author of article Y is direct collaborator of
author A, reference X2 is a level-1 co-author network because author A is collaborator of E who
collaborated with H. We conclude that papers which frequently cite collaborators will also often
cite collaborators of collaborators.Collaborations certainly impact citation counts.
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3.3.1 Citing Datasets
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Acknowledgments and Attributions

• Acknowledgment section is a place to provide a brief appreciation of the
contribution of someone or an organization or funding body to the present work.
If no particular guideline is available for the intended publication, then it can be
introduced at the end of the text or as a footnote.

• Acknowledgment is a common practice to recognize persons or agencies for being
responsible in some form or other for completion of a publishable research outcome.
Acknowledgment displays a relationship among people, agencies, institutions,
and research.

• In some case, certain individuals may help in the research work but may not deserve
to be included as authors. As a sign of gratitude, such contributions should
be acknowledged. Classification of acknowledgment into six different
categories like moral, financial, editorial, institutional or technical, and
conceptual support.
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• Giving proper credit wherever it is due is very important and even if the
contribution is minor, it should not be neglected. A researcher should always
recognize the proprietary interest of others. Whenever possible, author shall give
name of persons who may be responsible, even if nominally, for designs,
inventions, writings, or other accomplishments. Given the importance of work
published, authorship is also important.

• In engineering research, acknowledgments are meant for participating technicians,
students, funding agency, grant number, institution, or anyone who provide
scientific inputs, shared unpublished results, provided equipment, or participated
in discussions.
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What Should Be Acknowledged?

• Every author should know that what should/should not be acknowledged.
Author should acknowledge quotation, ideas, facts, paraphrasing, funding
organization, oral discussion or support, laboratory, and computer work.

(i)Quotation: In technical writing such as in the field of engineering, quotes are
used very rarely. Quotations are of two types:
(a)Direct quotations are used when author use actual words or sentences in the
same order as the original one. Author should use quotation marks for the
words or sentences with proper acknowledgment.
(b)Indirect quotation summarizes or paraphrases the actual quote. In such cases, it
is important to acknowledge with proper name and date.
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• (ii) Authors should acknowledge people who give appropriate contribution in their
research work. Non-research work contributions are not generally acknowledged in a
scientific paper but it may be in a thesis. Persons must be acknowledged by authors, who
gave a scientific or technical guidance, take part in some discussions, or shared
information to author. Authors should acknowledge assistants, students, or technicians,
who helped experimentally and theoretically during the research work.

• (iii) If the researcher received grant from a funding agency and if those funds were used
in the work reported in the publication, then such support should always be acknowledged
by providing full details of the funding program and grant number in the acknowledgment
section.

• The authors should also gratefully acknowledge use of the services and facilities of any
center or organization with which they are not formally affiliated to [22].
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iv. If the results were presented as an abstract in a journal, then there should be a
suitable citation. If the results were presented as part of scientific meeting,
symposium, or other gathering, then some relevant information should be provided. At
the very least, the name of the gathering and year should be cited. Other helpful items
include the location of the gathering (city and state or country) and the full date of the
occasion.
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• Acknowledgment is no longer simply a means of expressing gratitude. Funding agencies these
days often require that their grant be acknowledged and explicitly state the exact information to be
provided if the research work leads to a publication. The grantee is responsible for assuring that an
acknowledgment of support is made in any publication (including websites) of any direct or
indirect outcomes from the funded project.

• The format of required information is often explicitly stated in the terms and conditions of grants
provided. Acknowledgments are also appropriate in technical presentations. Failure to
acknowledge funding may result in the discontinuation of current funding and/or ineligibility to
receive future funding for a certain number of years or indefinitely
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Acknowledgments in Books/Dissertations
• A page of acknowledgments is usually included at the beginning of a thesis/ dissertation
immediately following the table of contents. These acknowledgments are longer than the one or
two sentence statements in journal papers or articles in conference proceedings. These detailed
acknowledgments enable the researcher to thank all those who have contributed in completion of
the research work.
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Dedication or Acknowledgments?

• Dedication is almost never used in a journal paper, an article in a conference
proceedings, or a patent, and it is used exclusively in larger documents like
books, thesis, or dissertations.

• While acknowledgments are reserved for those who helped out with the
book in some way or another (editing, moral support, etc), a dedication is to
whomever the author would like it to be dedicated to, whether it is the
author’s mother, the best friend, the pet dog, or Almighty God.

• And yes, it is possible to dedicate something to someone while also
mentioning them in the acknowledgments.
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CHAPTER – 1
INTRODUCTION TO INTELLECTUAL PROPERTY
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• Intellectual Property (IP) is a special category of property created by h u m a n
intellect (mind) in the fields of arts, literature, science, trade, etc. Since IP is
a novel creation of the mind, it is intangible (i.e. invisible and
indivisible) in nature and differs from the tangible property, such as land,
house, gold and car with which we are quite familiar.

• Intellectual Property Rights (IPR) are the privileges accorded to the
creator/inventor (of IP) in conformance with the laws. These rights are given to
the creator/inventor in exchange for revealing the process of
creation/invention in the public domain.
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• Broadly, IP comprises of two branches i.e. Copyrights and Related
Rights‘ and Industrial Property Rights‘. Copyrights and Related
Rights‘ refer to the creative expressions in the fields of literature and art, such
as books, publications, architecture, music, wood/stone carvings,
pictures, portrays, sculptures, films and computer-based
softwares/databases.

• The Industrial Property Rights‘ refer to the Patents, Trademarks, Trade Services,
Industrial Designs and Geographical Indications.
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1.1. Role of IP in the Economic and Cultural Development of the Society
• Creativity being the keystone of progress, no civilized society can afford to ignore the
basic requirement of encouraging the same.

• The economic and social development of a society is largely dependent on creativity.

• The protection provided by the IPR to the creators/innovators is in fact an act of
incentivization for encouraging them to create more and motivates others to create new
and novel things.
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IP Governance

• Since IP is an integral component of human society, each and every nation has
dedicated agencies for laying out the guidelines, implementation and enforcement
of IP related matters.

• In India, many organizations/agencies deal with various aspects of IP. The
governance of all categories of IP, except the Plant Variety and Farmers‘ Rights
Act, is carried out by the Department for Promotion of Industry & Internal Trade
(DPIIT).
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• In order to create a hassle-free exchange of IP related activities amongst
all the nations, it is imperative to have minimum standards of rules and
regulations pertaining to all aspects of IP including rights, empowerment,
exceptions, etc.

• To achieve this goal, the United Nations (UN) has established an
organization called the World Intellectual Property Organization (WIPO).
This agency is at the forefront of imparting knowledge about IP and governs
international filing and registration of IP through various Conventions
and Treaties like Paris Conventions, Patent Cooperation Treaty (PCT),
Rome Convention, Berne Convention, etc.
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IP as a Global Indicator of Innovation

• IP, especially patents, is considered as one of the important cogs(cost of goods
sold) in assessing the innovation index of a nation. The global ranking
organizations always have IP or a subset of IP as one of the parameters for
understanding and grading the Science, Technology and Innovation (STI)
ecosystem of a nation.

• For example, the Scimago (publically available online portal which ranks journals
and countries based on the data taken from Scopus) 2020 report ranked India at
4th position in the parameter of a number of Research Publications‘, and 50th
position in the parameter of Intellectual Property Rights‘. The global ranking can
be improved by sensitizing the teaching and scientific communities about the
importance of IP and creating infrastructure for the same in the institutes of higher
learning.
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Origin of IP

• Though there is no official record of the origin of IP, it is believed that a rudimentary form
of IP was being practised around 500 Before the Common Era (BCE) in Sybaris, a
state of Greece. The natives of Sybaris were granted a year‘s protection for using
their intellect to create ―any new improvement in luxury.

• A practical and pragmatic approach for IP governance started taking shape in
medieval Europe. In 1623, Britain passed an Intellectual Property Legislation which
entitled guilds (association of artisans or merchants) to create innovations and bring
them to market for trade purposes. However, this legislation brought a lot of resentment
amongst the public, and thus was replaced by the Statute of Monopolies‘, which
gave the rights to the original creator/inventor for 14 years. Another legislation, Statute
of Anne‘, was passed by the British parliament in 1710.
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Patents
• The history of the Indian patent system dates back to the preindependence era of
British rule. The first patent related legislation in India was Act VI of 1856,
adapted from the British Patent Law of 1852. The objective of this legislation was
to encourage the inventions of new and useful manufactures. The rights conferred
to the inventor were termed as Exclusive Privileges‘. In 1859, certain amendments
were made to the Act, such as:

 Grant of exclusive privileges to useful inventions.
 Increase of priority time from 6 months to 12 months.
 Exclusion of importers from the definition of the inventor.
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The committee submitted a plethora of recommendations, including:

Department of CSE, ATMECE, Mysuru



Department of CSE, ATMECE, Mysuru



Department of CSE, ATMECE, Mysuru



Geographical Indications

ors

• India, as a member of WTO, enacted
the Geographical Indications of
Goods (Registration and Protection)
Act, 1999. It came into force with
effect from 15th September 2003.
Geographical Indicat have been
defined under Article 22 (1) of the
WTOAgreement on TRIPS.
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1. Patents
• A patent is an exclusive right granted for an innovation that generally
provides a new way of doing something or offers a new technical
solution to a problem. The exclusive right legally protects the
invention from being copied or reproduced by others. In return, the
invention must be disclosed in an application in a manner sufficiently
clear and complete to enable it to be replicated by a person with an
ordinary level of skill in the relevant field.

• Invention is the creation of a new idea or concept.
• Innovation is the process of translating an invention into commercial
entity or widespread use.
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2.1.1. Conditions for Obtaining a Patent Protection
• There is a set criterion, as provided in Section 2(1)(j) of the Patents Act, 1970, which
must be fulfilled for a product or a process to qualify for the grant of a patent. The
criterion encompasses:

• Novelty - Not part of ‘State of the Art’. The innovation claimed in the patent application
is new and not known to anybody in the world. In other words, the innovation is a) not in
the knowledge of the public, b) not published anywhere through any means of publication
and c) not be claimed in any other specification by any other applicant.

• Inventive step - Not obvious to the person (s) skilled in the art. The innovation is a) a
technical advancement over the existing knowledge, b) possesses economic significance
and, c) not obvious to a person skilled in the concerned subject.

• Capable of industrial application - For the benefit of society. The invention is capable
of being made or used in any industry.
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2.1.2. To Patent or Not to Patent an Invention
• Once an invention has been developed, the inventor has to decide whether to
exploit the invention for personal benefits as provided by the statutory laws of the
country or put it in the public domain. By and large, the inventor prefers the
former option. Only a miniscule of inventions are placed in the public domain
without claiming any benefits. In the latter case, anybody can exploit the
innovation for commercial or societal benefit without paying any money to the
inventor.

• If the owner of an invention wishes to seek monetary gains, he can choose from
either of the two options, i.e. patenting or Trade Secret. If the inventor is
absolutely sure of maintaining the secrecy of invention for a very long period
(maybe 100 years or more) and the probability of reverse engineering of the
technology is nil or very low, then the Trade Secret‘ category is preferred. If the
invention has a short life span or can be kept secret only for a small period of time
(a couple of years or so) or the probability of reverse engineering is high once the
invention is in the public domain, then the patent‘ category is preferred.
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2.1.3. Rights Associated with Patents

• As per the Court of Law, a patent owner has the right to decide who may or may
not use the patented invention. In other words, the patent protection provided by
the law states that the invention cannot be commercially made, used, distributed,
imported, or sold by others without the patent owner's consent.

• The patent owner may permit other parties to use the invention on mutually agreed
terms. As a matter of fact, the patent rights are negative rights as the owner is
restricting others from using the patent in any manner without his prior
permission. The patent holder may choose to sue the infringing party to stop
illegal use of the patent and also ask for compensation for the unauthorized use.
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• Enforcement is the process of ensuring compliance with laws,
regulations, rules, standards and social norms. Patent rights are usually
enforced by the judicial courts. The Court of Law has the authority to
stop patent infringement. However, the main responsibility for
monitoring, identifying and taking action against infringers of a patent
lies with the patent owner.
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Non-Patentable Matters
• In the Patent Act, 1970, there are some exclusions (product and
processes) that cannot be patented, such as:
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Figure 2.4: Flowchart for the process of
filing a patent application.
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Module 4
Copyrights and Related Rights
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