
论文阅读与写作
How to read and write scientific paper?

Jiaru Zhang
上海交通大学
2023 年 7 月

. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .
1/38



What is Scientific Paper? How to read a Scientific Paper? How to write a Scientific Paper?

目录

1 What is Scientific Paper?

2 How to read a Scientific Paper?

3 How to write a Scientific Paper?

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.
2/38

论文阅读与写作 SJTU



What is Scientific Paper? How to read a Scientific Paper? How to write a Scientific Paper?

1 What is Scientific Paper?

2 How to read a Scientific Paper?

3 How to write a Scientific Paper?

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.
3/38

论文阅读与写作 SJTU



What is Scientific Paper? How to read a Scientific Paper? How to write a Scientific Paper?

What is Scientific Paper

• Scientific paper is one of the most components/outputs in research
• Novel
• Self-contained
• Reproducible

If your research does not generate papers, it might just as well not have been
done. “Interesting and unpublished” is equivalent to non-existent.

• Compare to other scientific writings
• Textbook
• Technical report
• Weekly report
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What is Scientific Paper

• In essence, scientific paper is used for communication between researchers following
some kinds of “protocol”

• Why need “protocol ”?
• Large number of published papers
• Limited time
• Reducing the difficulties for understanding and producing
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What is Scientific Paper

• What is the structure of “protocol”?
• Title / Abstract: read the paper in 2 minutes
• Introduction: Motivation, background, storyline, overview
• Related work: base methods, state-of-the-art methods, competitive methods
• Main content: formulation, system flow chart, implementation details
• Experimental results: raw results (figure/table), comparison with other methods
• Conclusion
• Reference

• As a researcher, we need read and write papers, following and utilizing the protocol.
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The paper How to read a Paper
• Just read the paper How to Read a Paper.

How to Read a Paper

S. Keshav
David R. Cheriton School of Computer Science, University of Waterloo

Waterloo, ON, Canada

keshav@uwaterloo.ca

ABSTRACT
Researchers spend a great deal of time reading research pa-
pers. However, this skill is rarely taught, leading to much
wasted e↵ort. This article outlines a practical and e�cient
three-pass method for reading research papers. I also de-
scribe how to use this method to do a literature survey.

Categories and Subject Descriptors: A.1 [Introductory
and Survey]

General Terms: Documentation.

Keywords: Paper, Reading, Hints.

1. INTRODUCTION
Researchers must read papers for several reasons: to re-

view them for a conference or a class, to keep current in
their field, or for a literature survey of a new field. A typi-
cal researcher will likely spend hundreds of hours every year
reading papers.

Learning to e�ciently read a paper is a critical but rarely
taught skill. Beginning graduate students, therefore, must
learn on their own using trial and error. Students waste
much e↵ort in the process and are frequently driven to frus-
tration.

For many years I have used a simple approach to e�ciently
read papers. This paper describes the ‘three-pass’ approach
and its use in doing a literature survey.

2. THE THREE-PASS APPROACH
The key idea is that you should read the paper in up to

three passes, instead of starting at the beginning and plow-
ing your way to the end. Each pass accomplishes specific
goals and builds upon the previous pass: The first pass
gives you a general idea about the paper. The second pass
lets you grasp the paper’s content, but not its details. The
third pass helps you understand the paper in depth.

2.1 The first pass
The first pass is a quick scan to get a bird’s-eye view of

the paper. You can also decide whether you need to do any
more passes. This pass should take about five to ten minutes
and consists of the following steps:

1. Carefully read the title, abstract, and introduction

2. Read the section and sub-section headings, but ignore
everything else

3. Read the conclusions

4. Glance over the references, mentally ticking o↵ the
ones you’ve already read

At the end of the first pass, you should be able to answer
the five Cs:

1. Category: What type of paper is this? A measure-
ment paper? An analysis of an existing system? A
description of a research prototype?

2. Context: Which other papers is it related to? Which
theoretical bases were used to analyze the problem?

3. Correctness: Do the assumptions appear to be valid?

4. Contributions: What are the paper’s main contribu-
tions?

5. Clarity: Is the paper well written?

Using this information, you may choose not to read fur-
ther. This could be because the paper doesn’t interest you,
or you don’t know enough about the area to understand the
paper, or that the authors make invalid assumptions. The
first pass is adequate for papers that aren’t in your research
area, but may someday prove relevant.

Incidentally, when you write a paper, you can expect most
reviewers (and readers) to make only one pass over it. Take
care to choose coherent section and sub-section titles and
to write concise and comprehensive abstracts. If a reviewer
cannot understand the gist after one pass, the paper will
likely be rejected; if a reader cannot understand the high-
lights of the paper after five minutes, the paper will likely
never be read.

2.2 The second pass
In the second pass, read the paper with greater care, but

ignore details such as proofs. It helps to jot down the key
points, or to make comments in the margins, as you read.

1. Look carefully at the figures, diagrams and other illus-
trations in the paper. Pay special attention to graphs.
Are the axes properly labeled? Are results shown with
error bars, so that conclusions are statistically sig-
nificant? Common mistakes like these will separate
rushed, shoddy work from the truly excellent.

2. Remember to mark relevant unread references for fur-
ther reading (this is a good way to learn more about
the background of the paper).
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The Three-pass Approach

• Pass 1: gives you a general idea about the paper
• Pass 2: lets you grasp the paper’s content, but not its details
• Pass 3: helps you understand the paper in depth.
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Pass 1

• A quick scan to get a bird’s-eye view of the paper
• Time cost: 5 - 10 minutes
• Steps:

1 Carefully read the title, abstract, and introduction
2 Read the section and sub-section headings
3 Read the conclusions
4 Glance over the references
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Pass 1

• At the end of the first pass, five Cs can be answered
• Five Cs:

1 Category
2 Context
3 Correctness
4 Contributions
5 Clarity
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Pass 2

• Read the paper with greated care
• Time cost: 1 hour

• Read all main parts
• Look carefully at the figures, diagrams and other illustrations
• Mark relevant unread references
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Pass 2

• After Pass 2, you could
• Grasp the content of the paper
• Summarize the main thrust with evidence to others

• What if still not understand?
• Set the paper aside
• Return to the paper later
• Go to Pass 3
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Pass 3

• Fully understand the paper.
• Virtually re-implementation
• Time cost: 1 hour - 5 hours

• Identify and challenge every assumption
• Think how to present the idea
• Think the proof and presentation techniques
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Practice

• Please search for my paper Improving Bayesian Neural Networks by Adversarial
Sampling and try the Pass 1 reading on it.
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2 How to read a Scientific Paper?

3 How to write a Scientific Paper?
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Source of Paper Writing

• Introduction: from new idea proposal
• Experimental results: raw results from daily log and weekly report; comparison from

paper reading
• Main content: formulation from proposal / weekly discussion; implementation

details from daily log and weekly report
• Related work / Reference: from paper reading
• Title / Abstract / Conclusion: ideally, the only content you should write before

submission deadline
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Hands-on tips for paper writing

• How to find a proper title?
• Find keywords: field/problem, new concept/methods
• Connect all the keywords
• Modify it
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Hands-on tips for paper writing

• How to find a proper title?
• Domain words + Technique words + Constraint/Description words

• Improving Bayesian Neural Networks by Adversarial Sampling
• Deep Metric Learning by Online Soft Mining and Class-Aware Attention
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Hands-on tips for paper writing

• How to write a concise but eye-catching abstract?
• An abstract should cover all major contents, e.g., background, main approaches

and results of the paper.
• Part 1: background / problem definition / existing methods and limitations (2-3

sentences)
• Part 2: proposed the method / main structure / contributions (1 + 2-4 sentences)
• Part 3: evaluation dataset / experimental results (2-3 sentences)
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Hands-on tips for paper writing

• How to write a concise but eye-catching abstract?
• Example: background / problem definition / existing methods and limitations (2-3

sentences)
Bayesian neural networks (BNNs) have drawn extensive interest due to the unique
probabilistic representation framework. However, Bayesian neural networks have
limited publicized deployments because of the relatively poor model performance
in real-world applications.
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Hands-on tips for paper writing

• How to write a concise but eye-catching abstract?
• Example: proposed the method / main structure / contributions (1 + 2 - 4 sentences)

In this paper, we argue that the randomness of sampling in Bayesian neural net-
works causes errors in the updating of model parameters during training and poor
performance of some sampled models in testing. To solve this, we propose to
train Bayesian neural networks with Adversarial Distribution as a theoretical solu-
tion. To avoid the difficulty of calculating Adversarial Distribution analytically, we
further present the Adversarial Sampling method as an approximation in practice.
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Hands-on tips for paper writing

• How to write a concise but eye-catching abstract?
• Example: evaluation dataset / experimental results (2-3 sentences)

We conduct extensive experiments with multiple network structures on differ-
ent datasets, e.g., CIFAR-10 and CIFAR-100. Experimental results validate the
correctness of the theoretical analysis and the effectiveness of the Adversarial
Sampling on improving model performance. Additionally, models trained with
Adversarial Sampling still keep their ability to model uncertainties and perform
better when predictions are retained according to the uncertainties, which further
verifies the generality of the Adversarial Sampling approach.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.
23/38

论文阅读与写作 SJTU



What is Scientific Paper? How to read a Scientific Paper? How to write a Scientific Paper?

Hands-on tips for paper writing

• How to write the instruction section?
• An extended version of abstract

• Background
• Recent development
• Existing problem
• Our solution
• Main contributions
• (Optional) Structure of the paper
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Hands-on tips for paper writing

• How to write the related work section?
• Classify the reference properly

• Work related to the Field : Bayesian neural network history, existing exploration on the
problem

• Work related to the Solution: Adversarial Perturbation
• Use 1-3 sentences to describe one paper usually
• Use correct tense

• Use past tense to mention the authors’contribution
• Use present tense to describe the general truth

• (Optional but highly recommended) Try to connect /clarify your paper with proper
related work
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Hands-on tips for paper writing

• How to write the background section?
• Note that the background section is not necessary
• List relevant definitions, formulations, theorems, derivations
• Do not put the proposals or irrelevant materials here
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Hands-on tips for paper writing

• How to write the methodology section?
• Demonstrate your proposals
• Theoretical analysis, theorems, proof or proof overview
• Practical operations, frameworks
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Hands-on tips for paper writing

• How to write the experiments section?
• Datasets, settings, baselines
• Evaluation metrics
• Implementation details
• Ablation study
• Comparison to the state-of-the-arts
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Figures and Tables

• General figure types
• motivation figure
• overall system structure
• key component illustration figure
• performance figure
• quantitative figure

• General table types
• overall performance table
• ablation study table
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Figures and Tables

• Figures and Tables
• One picture is worth one thousand words
• General rule of preparing a figure

• self-contained
• simple but deliver the major information
• clear to read
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Figures and Tables

• Example of figures: motivation figure
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Figures and Tables

• Example of figures: overall system structure

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.
32/38

论文阅读与写作 SJTU



What is Scientific Paper? How to read a Scientific Paper? How to write a Scientific Paper?

Figures and Tables
• Example of figures: key component illustration
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Figures and Tables
• Examples of figure: quantitative results
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Figures and Tables

• General rule of preparing a table
• self-contained
• performance increase or decrease
• style of table
• high-lighting the content
• citation
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Figures and Tables

• Examples of table
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Hands-on tips for paper writing

• How to prepare a reference and bibtex file?
• Follow the requirements from the conference or journal
• Update information of arXiv paper if it has been published
• Use abbreviation for conference while keep full information for journal papers
• Examples:

• Madry, A.; Makelov, A.; Schmidt, L.; Tsipras, D.; and Vladu, A. 2018. Towards Deep
Learning Models Resistant to Adversarial Attacks. In ICLR.

• Bardenet, R.; Doucet, A.; and Holmes, C. 2017. On Markov Chain Monte Carlo
Methods for Tall Data. The Journal of Machine Learning Research, 18(1): 1515–1557.
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