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Unit 1

Autonomous Driving

B Learning Objectives

« Summarize the three passes for reading a

paper;

« Explain the three Cs in the first and second

pass reading;

« Compare the differences between three-

pass reading and sequential reading;

« Apply effective strategies for reading a
paper.
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i,\/ Part 1 Reading Skills and
Strategies

Reading a Research Paper

1. Introduction to Three-Pass Reading Method

When you want to keep current in your research field or do a literature survey of a new
topic, you have to read a lot of research papers. Learning to read a paper efficiently is a critical
skill. The three-pass reading method (Keshav, 2007) is a practical and efficient approach for
reading research papers. The key idea is that, instead of reading a paper from the beginning to
the end, you read the paper in up to three passes. Each pass achieves specific goals and builds
upon the previous pass: using the first pass to get a general idea about the paper; using the
second pass to grasp the paper’s main content but not its details; using the third pass to help

you understand the paper in depth.
1) The first pass
In the first pass, you quickly scan through the paper to get an overview of it. For example:
v’ Read the title, authors, abstract, and keywords;
v Read the section and sub-section headings, but ignore everything else;
v’ Read the conclusions.

This pass should take five to ten minutes. At the end of the first pass, you should be able

to answer the following three Cs:
v’ Category: What type of paper is this? A review or an original research article? An
experimental, theoretical, or numerical study? A description of a new theory/method or

an application of existing theories/methods?

v Context: What is the research problem? Why is the problem important? How is the
research problem addressed? What are the findings and conclusions?

v' Contributions: What are the paper’s main contributions? Are they significant?

After doing the first pass and answering the above questions, you may decide not to read

further. This could be because the paper does not interest you, or the ideas are too vague to

comprehend, or its contributions are insignificant. Incidentally, when you write a paper, you
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can expect that most reviewers and readers will make only one pass over it. Therefore, you
have to choose a good title with coherent section and sub-section headings, write concise
and comprehensive abstracts, and draw proper conclusions. If a reviewer cannot understand
the gist after one pass, the paper will likely be rejected; if a reader cannot understand the

highlights of the paper after one pass, the paper will likely never be read again.

2) The second pass

In the second pass, read the paper with greater care to grasp the main content, but ignore

details such as proofs, implementations, and complex equations. You can do the following:
v’ Read the first sentence of each paragraph;
v’ Read carefully about any part that really interests you, e.g., the introduction section;
v Look carefully at the figures, diagrams, and tables;

v Glance over the references, tick off the ones that you have already read, and mark
relevant unread references for further reading (this is a good way to learn more about

the background of the research).

You may spend up to an hour on the second pass. At the end of the second pass, you

should be able to answer the following three Cs:

v Correctness: Which previous studies is this study based on? Which theoretical bases
are used to analyze the problem? Do the assumptions appear to be valid? Are the

conclusions well supported by the data evidence?

v’ Creativity: How creative and original are the presented ideas or implementations? Is

your mind refreshed or influenced by this paper?
v’ Clarity: Is the paper well written?

You should be able to explain the main thrust of the paper with supporting evidence
to someone else. Sometimes you cannot comprehend a paper even after the second pass.
This may be because the topic is new to you, or some proofs or experimental techniques are
unfamiliar, or the paper is poorly written with unclear ideas and numerous forward references.
You can now choose to: (1) put the paper aside and hope you do not need to understand the
material to be successful in your career; (2) return to the paper later, perhaps after reading

background materials; or (3) persevere and go on to the third pass.

3) The third pass

To fully understand a paper requires a third pass. The key to the third pass is to virtually
reimplement the paper, that is, making the same assumptions as the authors and recreating the
work. By comparing this recreation with the actual paper, you can easily identify not only a

paper’s innovations but also its hidden assumptions and failings.
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The third pass requires great attention to detail. You should:

v’ Read through the paper as many times as needed;

v Identify and challenge every assumption in every statement;
v’ Reconstruct the current research;

v Identify hidden assumptions and failings;

v Think about how you would present a particular idea;

v/ Add excellent research techniques or writings in the paper to your repertoire of tools

and jot down ideas for future work.

The third pass may take several hours to complete. At the end of this pass, you should be
able to reconstruct the entire structure of the paper from memory as well as identify its strong
and weak points. In particular, you should be able to pinpoint implicit assumptions, missing

citations to relevant works, and potential issues with experimental or analytical techniques.
Do a literature survey in a field that interests you to test your three-pass reading skills.

v Use an academic search engine and some well-chosen keywords to find three to five

recent or highly cited papers in the area.

v Do first-pass reading on each paper to get a sense of the work and then pick two to

three excellent papers for further reading.

v Read the introduction section of the selected papers to get a thumbnail summary of the
recent work, and perhaps, if you are lucky, a pointer to a recent survey paper. If you
can find such a survey, read the survey paper and you will get a good overview as well

as the important papers of the entire field.

v'Read the bibliographies of the selected papers and find shared citations and repeated
author names. These are the key papers and research in that area. Download the
key papers and then go to the websites of the key researchers to see what they have
published recently and where they have published them. That will help you identify

the current trends and top journals in that field.

v’ After gathering sufficient relevant papers, do three-pass reading on these papers to
build up your survey. If several papers all cite a key paper that you did not find earlier,

obtain and read it, iterating as necessary.

The three-pass reading method is an incremental and iterative approach of reading a
paper. The method goes from a general overview to the specific details with each step taking
more time and helping you obtain a deeper understanding during each iteration. It can help
you quickly read recent papers, do background research, and write reviews. This disciplined
approach prevents you from drowning in the details before getting a bird’s-eye-view of

the papers. It allows you to estimate the amount of time required to review a set of papers.



