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Sources of papers

● IEEExplore, https://ieeexplore.ieee.org/Xplore/home.jsp
● ACM Digital Library: https://dl.acm.org/
● Google scholar
● Computer Vision Foundation open access, 

https://openaccess.thecvf.com/menu
● arXiv: https://arxiv.org/
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Download papers outside campus
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https://dl-acm-org.ezproxy.lib.purdue.edu/
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Types of papers

Type Reader Content Authors

Research in the same field New knowledge Beginners to experts

Survey wide Summary of existing work Experts

Tutorial beginners in the field How to start doing research Beginners to Experts 

Magazine wide Introduction Usually experts

Vision researchers in the field Important problems to solve Experts
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Research Paper

▪ Title, Authors
▪ Abstract, Introduction
▪ Tight space
▪ (often) double column
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Survey Paper (often more than 100 references)
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Tutorial 

Computer (Volume: 29, 
Issue: 3, Mar 1996)
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Magazine paper
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Sidebar (common in magazine papers)
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Vision Paper 

ACM SIGMOBILE Mobile 
Computing and Communications 
Review April 2011 
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Write Research Papers
Yung-Hsiang Lu

Electrical and Computer Engineering
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You have something to say (discovery)

Human Knowledge

New Knowledge
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Why do you write research papers?

● You have something worth sharing (research findings)
● You are a researcher (or a doctoral student)
● You want to become special and famous
● “Publish or perish” in academia

If I do not want to get PhD, I do not need to know how to write 
papers ⇒ wrong.
If you invent new technologies, you may want to publish them 
(as papers or patents or both) so that (1) people understand 
your inventions (2) your inventions are protected.
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Recommended Books
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Why to Write Research Papers?

● You have something new to tell the research community
● New solution to an existing problem
● New problem
● New understanding of a problem
● New formulation or interpretation
New to the research community, not new to you.
Anything that can be found in books or papers is not new.
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Examples of Research Papers

▪ New ways to transmit wireless signals
▪ New methods to protect data from unauthorized access
▪ New evidence explaining dinosaur extinction
▪ New disease or new ways of transmitting the disease
▪ New materials for buildings or airplanes
▪ New safety features for vehicles
▪ New relationship between interest rates and economy
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When should you start writing a paper?

● The earlier, the better (a least three months)
● Help you organize your thinking
● Guide you design and conduct experiments
● Formulate hypothesis to be validated or overthrown
● Focus your effort on relevant tasks

Reduce “deleted scenes” like movies
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Start with “one sentence summary”.

The summary guides the creation of the paper. Examples:
● We demonstrate that masks can effectively reduce the 

transmission of coronavirus.
● We create a vaccine for coronavirus; that is 94% effective in 

phase 3 trials.
● We propose a method to train machine learning 26% faster 

than the best existing method.
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More examples of one-sentence summary

● We discover a security vulnerability among 62% of 
deployed computers.

● We build the world-first solar-powered airplane that can fly 
over 1,000 km.

● We design and implement a system that can search web 
pages on the Internet.

● We collect the data from five million people to analyze the 
relationship between wealth and longevity. 

Understand the different strengths of words: prove, 
demonstrate, observe, hypothesize
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How to write the one-sentence summary

● Select verbs: demonstrate, discover, design, build, create
● Select problems: transmission of diseases, cure of 

diseases, solar-powered plane, search the Internet
● Set metrics for success: 26% faster,  1000km, 62% 

deployed computers, 5 million people
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Writing is a process of 
Iterative improvements

You will write and revise many times
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Structure of Research Papers
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Structure of a Research Paper 

▪ Title, authors, affiliations
▪ Abstract (~150 words, ¼ page)
▪ Introduction (15% of paper)
▪ Background, Related Work (10% of paper)
▪ (optional) Description of the problem, examples (5-10%)
▪ (optional) Settings of the problems (5%)
▪ Your solution (30-40%, depending on areas)
▪ Evaluation and comparison (20-40%)
▪ (Optional) Discussion (5-10%)
▪ Conclusion (~150 words, ¼ page)
▪ References (10%, 2-3 x number of pages)
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Creativity in content, not the formats.

https://en.wikipedia.org
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Examples of Paper Titles 

2019 CVPR
● Efficient Video Classification Using Fewer Frames
● Learning to Generate Synthetic Data via Compositing
● Weakly Supervised Person Re-Identification
● Guided Stereo Matching
2019 MobiSys
● Graphics-aware Power Governing for Mobile Devices
● Understanding and Detecting Overlay-based Android 

Malware at Market Scales
● Liquid Testing with Your Smartphone
● Are RFID Sensing Systems Ready for the Real World?
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To Add or Not To Add? Project’s Name

MURP: My Unknown Research Project
▪ Many people include the projects’ names in the title.
▪ It is your decision, of course.
▪ I think that’s bad because nobody knows what it means.
▪ If your project is famous, you don’t need to publish.
▪ If your project is unknown, the name wastes space.
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Authors

IEEE considers individuals who meet all of the following criteria 
to be authors:
1. Made a significant intellectual contribution to the theoretical 

development, system or experimental design, prototype 
development, and/or the analysis and interpretation of data 
associated with the work contained in the article.

2. Contributed to drafting the article or reviewing and/or 
revising it for intellectual content.

3. Approved the final version of the article as accepted for 
publication, including references.
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Authors

Anyone listed as Author on an ACM manuscript submission 
must meet all the following criteria:
● they have made substantial intellectual contributions to 

some components of the original work described in the 
manuscript; and

● they have participated in drafting and/or revision of the 
manuscript and

● they are aware the manuscript has been submitted for 
publication; and

● they agree to be held accountable for any issues relating to 
correctness or integrity of the work.
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Title

Authors

Affiliations
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Structure of a Research Paper 

▪ Title, authors, affiliations
▪ Abstract (~150 words, ¼ page)
▪ Introduction (15% of paper)
▪ Background, Related Work (10% of paper)
▪ (optional) Description of the problem, examples (5-10%)
▪ (optional) Settings of the problems (5%)
▪ Your solution (30-40%, depending on areas)
▪ Evaluation and comparison (20-40%)
▪ (Optional) Discussion (5-10%)
▪ Conclusion (~150 words, ¼ page)
▪ References (10%, 2-3 x number of pages)
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Abstract (12-15 sentences)

1. Problem description (2 sentences)
2. Existing work and deficiencies (2-3 sentences)
3. Your method and why it is better (3-5 sentences)
4. Evaluation methods (2-4 sentences)
5. Results and comparison (3 sentences)
6. (Optional) Implications and impacts
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Motivation and Problem

▪ Motivation: Improve environmental sustainability
▪ Problem: Create degradable plastic

▪ Motivation: Improve transportation safety
▪ Problem: Create vehicle communication

39

https://www.usatoday.com

https://daseuropeanautohaus.com



Yung-Hsiang Lu, Purdue University

Common Mistakes

▪ These are not problems: motivation, deficiencies in existing 
solutions, difficulty in existing solutions, history

▪ Eliminating a disease: too big for a paper
▪ Existing solution is too slow or expensive
▪ “I do not know how to solve it”
▪ “People have tried and failed”
▪ Some beginning researchers say, “There is no existing 

work. I am the first.” 
▪ These people treat ignorance as innovation
▪ Before selecting a problem, read research papers
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Abstract (12-15 sentences)

1. Problem description (2 sentences)
2. Existing work and deficiencies (2-3 sentences)
3. Your method and why it is better (3-5 sentences)
4. Evaluation methods (2-4 sentence)
5. Results and comparison (3 sentences)
6. (Optional) Implications and impacts
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Four stages of doing research

1. Excitement due to ignorance 
2. Frustration and disappointment with knowledge (after 

reading papers)
3. Experiments and failures
4. Improvement and innovation
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Abstract (12-15 sentences)

1. Problem description (2 sentences)
2. Existing work and deficiencies (2-3 sentences)
3. Your method and why it is better (3-5 sentences)
4. Evaluation methods (2-4 sentence)
5. Results and comparison (3 sentences)
6. (Optional) Implications and impacts
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Explain Your Method

1. What do you do?
2. How is it different?
3. Why is it better? (Conceptually)
If it is not better, do not waste time writing a paper
Some students say, “It is better by experiments.” 
If you do not know why it is better, you have no paper.
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Abstract (12-15 sentences)

1. Problem description (2 sentences)
2. Existing work and deficiencies (2-3 sentences)
3. Your method and why it is better (3-5 sentences)
4. Evaluation methods (2-4 sentence)
5. Results and comparison (3 sentences)
6. (Optional) Implications and impacts
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Abstract (12-15 sentences)

1. Problem description (2 sentences)
2. Existing work and deficiencies (2-3 sentences)
3. Your method and why it is better (3-5 sentences)
4. Evaluation methods (2-4 sentence)
5. Results and comparison (3 sentences)

Usually have numbers
6. (Optional) Implications and impacts

46



Yung-Hsiang Lu, Purdue University

Alex Krizhevsky, Ilya Sutskever, Geoffrey E. Hinton, ImageNet Classification with Deep Convolutional Neural Networks
Advances in Neural Information Processing Systems 25 (NIPS 2012)

we achieved top-1 and top-5 error rates of 37.5% and 17.0% … 
ILSVRC-2012 competition and achieved a winning top-5 test 
error rate of 15.3%, compared to 26.2%
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Structure of (Computer System) Papers

▪ Title, authors, affiliations
▪ Abstract (~150 words, ¼ page)
▪ Introduction (15% of paper)
▪ Background, Related Work (10% of paper)
▪ (optional) Description of the paper, examples (5-10%)
▪ (optional) Settings of the problems (5%)
▪ Your solution (30-40%, depending on areas)
▪ Evaluation and comparison (20-40%)
▪ (Optional) Discussion (5-10%)
▪ Conclusion (~150 words, ¼ page)
▪ References (10%)
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Concise

▪ Use as few words as possible, as many as necessary
▪ Shorter sentences are stronger

• I have a dream
• We choose to go to the Moon
• Don’t follow the crowd, let the crowd follow you.
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Use as few words as possible

For the purpose of creating a plan that aims to respond to 
events which may happen in the future, our team in this 
organization will have a meeting in which the team will talk, 
discuss, and write a plan on paper.
⇒ We will meet and write a plan.

Our team in this university has discovered a mathematical 
procedure which shows this description of the properties is 
correct in every possible scenario that can be constructed. 

⇒ We prove this is true.
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Structure of a Research Paper 

▪ Title, authors, affiliations
▪ Abstract (~150 words, ¼ page)
▪ Introduction (15% of paper)
▪ Background, Related Work (10% of paper)
▪ (optional) Description of the problem, examples (5-10%)
▪ (optional) Settings of the problems (5%)
▪ Your solution (30-40%, depending on areas)
▪ Evaluation and comparison (20-40%)
▪ (Optional) Discussion (5-10%)
▪ Conclusion (~150 words, ¼ page)
▪ References (10%, 2-3 x number of pages)
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Abstract ⇒ Introduction

1. Problem description ⇒ First Paragraph
2. Existing work and deficiencies ⇒ Second Paragraph
3. Your method and why it is better ⇒ Third Paragraph
4. Evaluation methods + Comparison ⇒ Fourth Paragraph
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One (good) figure is worth 1,000 words
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Si Liu, Jiashi Feng, Csaba Domokos, Hui Xu, Junshi Huang, Zhenzhen Hu, and Shuicheng Yan, Fashion Parsing With 
Weak Color-Category Labels, IEEE TRANSACTIONS ON MULTIMEDIA, VOL. 16, NO. 1, JANUARY 2014 
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Voice and Tense

▪ Active voice (we) is common in some areas but not others
▪ e.g. “We propose a solution”, “We present a method”, “We 

design a system”, “We prove”, “We demonstrate” …
▪ Present tense is common, even though the research has 

already been done.
▪ Avoid mixing present and past tenses in the same 

sentences, e.g., "We invented a solution and the solution 
uses machine learning."

▪ Mix “We propose a method”, “The proposed method”, “Our 
method”, “The new method”, “The improved method”
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introduce

apply
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Structure of Introduction

1. "Big picture", description of the problem
2. Related work and needed improvements
3. Your solution and why it is better
4. [More details about your solution]
5. Evaluation and comparison
6. Summary of contributions
7. [Implications]
8. [Structure of the paper]

Big Picture

Narrower

Focus

59



Yung-Hsiang Lu, Purdue University

Write Good Introduction

▪ Determine the audience’s expected levels of expertise
▪ Use good figures to illustrate whenever possible
▪ Follow the “rules of 3”: Each sentence has at most 30 words 

and 3 verbs. Each paragraph no more than ⅓ page
▪ Use simple English, even though content may be complex
▪ Do not require anyone to study grammar again
▪ Follow cohesion and coherence rules
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Cohesion (connections of concepts)

Cohesion: Each sentence should be connected to the main 
concept(s) introduced in the previous sentence(s).
▪ Good: A→B, B→C, C→D ...
▪ Bad: A→B, C→D, E →F ...
▪ Avoid A→B, C→B, D→C ...
▪ Avoid A→B1, B2→C1, C2→D ...
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Examples of cohesion

As computers are widely used in business transactions, 
security becomes increasingly important. Computer security 
usually relies on users providing passwords for authentication. 
Passwords need to meet certain rules to be considered secure. 
However, different organizations have different rules and create 
confusion among users.
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As computers are widely used in business transactions, 
security becomes increasingly important. Computer security 
usually relies on users providing passwords for authentication. 
Passwords need to meet certain rules to be considered secure. 
However, different organizations have different rules and create 
confusion among users.

Examples of cohesion
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Examples of cohesion

64

As computers are widely used in business transactions, 
security becomes increasingly important. Computer security 
usually relies on users providing passwords for authentication. 
Passwords need to meet certain rules to be considered secure. 
However, different organizations have different rules and create 
confusion among users.
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Avoid similar but different expressions

As computers are widely used in business transactions, 
security becomes increasingly important. To use computers 
safely, users need to enter passwords for authentication. 
Users typically answer two questions before entering a 
system. 
⇒ Is security the same as safety? why two different words?

Autonomous robots can improve our everyday life. 
Intelligent machines can work in dangerous areas.
⇒ Is autonomous robot the same as intelligent machine? why 
two different words?
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Check Cohesion

▪ Use color pens to mark the important concepts
▪ Check whether the concepts use the same words
▪ Examine the connections of concepts
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Coherence (paragraph needs a focus)

▪ Coherence: the entire paragraph should have a focus. 
Otherwise A →B, B →C, C →D, ..., Y →Z

▪ Write down “one sentence summary” before writing each 
paragraph
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Structure of Introduction

1. "Big picture", description of the problem
2. Related work and needed improvements
3. Your solution and why it is better
4. [More details about your solution]
5. Evaluation and comparison
6. Summary of contributions
7. [Implications]
8. [Structure of the paper]

Big Picture

Narrower

Focus
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Third (+ Fourth) Paragraph in Introduction

▪ Start with “This paper” or “We” or “In this paper, we”
▪ Readers look for expressions like these 
▪ Choose the right verbs: present, propose, investigate, 

demonstrate, develop, design, build, construct, prove, 
suggest, hypothesize

▪ Clearly explain: What you have done, How you do it, How 
you evaluate it, What results you get, Is it better than other 
methods? By how much?
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When to write introduction?

▪ Some people suggest writing introduction last.
▪ You will need to revise the introduction many times.
▪ Need to think about your contributions early.
▪ Need to think about evaluation early.
▪ Need to think about the differences between your method 

and existing methods.
▪ You are already writing the introduction.
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Structure of a Research Paper 

▪ Title, authors, affiliations
▪ Abstract (~150 words, ¼ page)
▪ Introduction (15% of paper)
▪ Background, Related Work (10% of paper)
▪ (optional) Description of the problem, examples (5-10%)
▪ (optional) Settings of the problems (5%)
▪ Your solution (30-40%, depending on areas)
▪ Evaluation and comparison (20-40%)
▪ (Optional) Discussion (5-10%)
▪ Conclusion (~150 words, ¼ page)
▪ References (10%, 2-3 x number of pages)

71



Yung-Hsiang Lu, Purdue University

Related Work (not Works)

▪ Provide the context of your work
▪ Inform readers of the state of the art
▪ Explain the deficiencies of the existing work
▪ Describe the metrics for comparison
▪ Establish your credibility
▪ Position your own paper
▪ Cite the papers in the same venue you will submit to
▪ The number of references is approximately 2 x # pages
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Events-To-Video: Bringing Modern Computer 
Vision to Event Cameras

Henri Rebecq, Rene Ranftl, Vladlen Koltun, 
Davide Scaramuzza; Proceedings of the 
IEEE/CVF Conference on Computer Vision 
and Pattern Recognition (CVPR), 2019, pp. 
3857-3866
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C. Yan et al., "STAT: Spatial-Temporal 
Attention Mechanism for Video Captioning," 
in IEEE Transactions on Multimedia, vol. 22, 
no. 1, pp. 229-241, Jan. 2020, doi: 
10.1109/TMM.2019.2924576.

74



Yung-Hsiang Lu, Purdue University

Karthik Kumar, Yamini Nimmagadda, and Yung-Hsiang Lu. 2012. Energy Conservation for Image Retrieval on Mobile Systems. ACM Trans. 
Embed. Comput. Syst. 11, 3, Article 66 (September 2012), 22 pages. https://doi.org/10.1145/2345770.2345779
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Ashish Vaswani, Noam Shazeer, Niki Parmar, Jakob Uszkoreit, Llion Jones, Aidan N. Gomez, 
Łukasz Kaiser, Illia Polosukhin, Attention is All you Need, Advances in Neural Information 
Processing Systems 30 (NIPS 2017)
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Description of Related Work

▪ State facts 
▪ Acknowledge their contributions
▪ Take a positive tone (this method can be improved)
▪ Citing websites not always accepted

References
▪ Readers can study more details
▪ “References”, not “Prerequisites”
▪ Readers may check references first
▪ Must give strong positive impression
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Authors
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Title
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Conference or Journal
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Year
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Pages
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Download Citations
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Structure of a Research Paper 

▪ Title, authors, affiliations
▪ Abstract (~150 words, ¼ page)
▪ Introduction (15% of paper)
▪ (optional) Description of the problem, examples (5-10%)
▪ (optional) Settings of the problems (5%)
▪ Your solution (30-40%, depending on areas)
▪ Evaluation and comparison (20-40%)
▪ (Optional) Discussion (5-10%)
▪ Conclusion (~150 words, ¼ page)
▪ References (10%, 2-3 x number of pages)
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Solution (or Method)

▪ Give a meaningful title (e.g., “Robots for Recycling” or 
“Incentive for Recycling”, not “The Idea” or “The Method”)

▪ Need to provide an overview of the section
▪ Divide the section into subsections
▪ Use figures to help readers understand
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Advisable Learning for Self-Driving 
Vehicles by Internalizing 
Observation-to-Action Rules

Jinkyu Kim, Suhong Moon, Anna 
Rohrbach, Trevor Darrell, John 
Canny; Proceedings of the 
IEEE/CVF Conference on 
Computer Vision and Pattern 
Recognition (CVPR), 2020, pp. 
9661-9670
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How to find better solutions?

▪ Reproduce results in papers
▪ List assumptions
▪ Test new data
▪ Compare and mix methods
▪ Generalize or specialize
▪ Use new hardware
▪ Read more papers
▪ Solve “real world” problems
▪ Research means re-search: If it is easy, it is not worth doing
▪ Attend many seminars, talk to many people

Feature

Method 1 2 3 4

1 ✔ ✔

2 ✔ ✔

3 ✔ ✔ ✔

4 ✔ ✔

Yours ✔ ✔ ✔ ✔
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