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Why do we write papers?

● Reporting experiments

● Summarizing findings that contributes new knowledge to a body of knowledge

● Aggregating information about historical work done within a body of knowledge or specific subdomain



Paper Writing Tool

- Text Editor

- MS Word

- Latex

- Reference Tool

- Mendeley

- Zotero

- Spell Checker



Types of Paper Writing

● School Paper

○ Experiment Reports

● Conference/Workshop Paper

○ Surveys

○ Research Proposal

○ Research Report (Publishable Paper)



Paper Styles from Major Computing Conferences

NeurIPS Format ICML Format ICLR Format

https://www.overleaf.com/latex/templates/neurips-2021/bfjnthbqvhgs
https://media.icml.cc/Conferences/ICML2020/Styles/example_paper.pdf
https://www.overleaf.com/latex/templates/template-for-iclr-2021-conference-submission/mmpfhsxmqdkp


Expectation for IDL Project Paper

- Use the NeurIPS paper format for your reports

- Structure your paper in accordance with the anatomy described in subsequent slides

- Include links to your code repositories or notebooks

- Reference and Include license to datasets (if not proprietary to you)

- All groups must upload their papers to arXiv after final project review at the end of the semester.

https://www.overleaf.com/latex/templates/neurips-2021/bfjnthbqvhgs
https://arxiv.org/


Knowing your audience helps to know the level of 
details to include in your research paper.



Who is your Audience?

● People with similar background or within similar domain as the author’s

● People that can reproduce the work you have done, following your provided appropriate methodology



Problem Statement Definition

● Must have element of novelty ( new work)

● Must be feasible. How would the problem be solved?

● Must be ethical (approved by a designated ethics board)



Anatomy of a 
Technical Paper

● Abstract

● Introduction

● Related Work (Literature review)

● Methodology

○ Dataset Description

● Experiment, Results, Discussion

● Conclusion

● References



Anatomy of a 
Research Paper

● The shortest section of a paper about 100 - 

150 words

● Executive Summary of Paper

● States the research problem/question

● Researcher’s contribution and answer to 

the research question

● How the answer was tested

● The impact of the research work

● Contains keywords about the research

ABSTRACT



Anatomy of a Research Paper - The Abstract

Source: https://arxiv.org/pdf/1802.09477.pdf

1 - Highlights the Research Problem/Question

2 - Highlights specific contribution towards answering 

research question

https://arxiv.org/pdf/1802.09477.pdf


Anatomy of a Research Paper - The Abstract

Source: https://arxiv.org/pdf/1312.5602.pdf

1 - Researcher’s contribution to answering research

       question

2 - How the research was tested

3 - Impact of the research work

https://arxiv.org/pdf/1312.5602.pdf


Anatomy of a 
Research Paper

● Extended form of the abstract.

● Gives background and sets tone for the 

research work

● Starts from broad issues to very specific 

area of research

● Goal: Provides context to research 

question

INTRODUCTION



Writing a Great Introduction

● Summarize current understanding of research about the subject topic till date

● State the purpose of your research problem

● Highlight set of questions that would be answered by your research

● Briefly explain the methodology & what the study might reveal

● Summarize the structure of the remainder of the paper



Anatomy of a 
Research Paper

● This covers historical work done on the 

related research problems and/or 

related techniques.

● Categorize previous works into themes

● Summarize themes in a coherent format

RELATED WORK



Components of Literature Review
● Overview of the subject matter under consideration

● Categorize sources (related works) into different themes.

● Discuss the distinctiveness of each source and its similarities with other sources.



Anatomy of a 
Research Paper

● Highly technical and contains technical 

jargon about the subject matter

● Covers overview of experiments to be done 

to answer the research question

● Reproducible to get documented results.

● Does not have to be named Methodology - 

dive straight to its components

METHODOLOGY



Components of Methodology - Model Description
● Model Description

○ Describe clearly the model architecture

○ Cover the key areas about objective of the modelling approach

■ Minimizing a Loss function

■ Maximizing a Reward Function

○ Use mathematical expressions to describe the model as needed



Components of Methodology - Dataset Description
● What dataset would be used

○ Type: Speech, Image, Video, 3D point clouds, and so on

○ Data Mode: Single Mode, Multimodal

● How was the dataset was collected?

● Are there preprocessing done - either by you or from the data source

● How do you intend to use the data

● State overall statistics of the dataset e.g. length of dataset, training to validation 

proportion, etc



Components of Methodology - Baseline & Evaluation Metrics

● What baseline are you selecting?

○ Is this a state-of-the-art, competitive existing baseline

○ Are you implementing a baseline from scratch? Why?

● What evaluation metrics would you be using?

○ clearly define the metrics to be used

○ demonstrate understanding of how the metrics work

■ Give mathematical formulae if applicable



Anatomy of a 
Research Paper

EXPERIMENTS, RESULTS & DISCUSSION

● Experiments section should contain details 

about hyperparameters, how the dataset was 

used and how evaluation was performed.

● Standard to report metrics in comparison with 

other work

○ Make sure to report under similar settings. If 

necessary/possible, run multiple times and 

report standard deviations.

Source: https://arxiv.org/pdf/2103.14030v2.pdf



Anatomy of a 
Research Paper

EXPERIMENTS, RESULTS & DISCUSSION

(Ablations)

● Ablations are extremely important.

● How much did each proposed 

component contribute to the final 

performance?

Source: https://arxiv.org/pdf/2110.06049v1.pdf



Anatomy of a 
Research Paper

EXPERIMENTS, RESULTS & DISCUSSION

(Ablations)

● Ablations are extremely important.

● How much did each proposed 

component contribute to the final 

performance?

● Be careful! Consider relationships 

between components as well. Sometimes 

each one can lower performance but 

together boost performance.

Source: https://arxiv.org/pdf/2103.07579v1.pdf



Anatomy of a 
Research Paper

EXPERIMENTS, RESULTS & DISCUSSION

(Discussion)

● Discussion does not need to be its own 

section. However, it should outline the 

overall takeaways from your work.

● Often, these takeaways are fused in with 

the results & ablations.



Anatomy of a 
Research Paper

● Summary of work done. 

● Reiterates the research question and 

findings from the research work that 

answers the research question

● Highlights what possible shortcomings 

of current work if any, areas for 

improvement, next steps/future work, 

possible extensions.

CONCLUSION



Anatomy of a 
Research Paper

“In reference works, as in sin, omission is 

as bad as willful behaviour”

- Elizabeth McCracken
REFERENCES



Referencing Styles

Different Referencing styles depending on the type of paper you are writing and the conference/workshop.

● IEEE Reference style - Most common for engineering papers

○ Conference Paper, Books, Journals are referenced slightly differently

○ Comprehensive guide - https://owl.purdue.edu/owl/research_and_citation/ieee_style/reference_list.html

● APA -  common for social sciences and Humanities disciplines

● MLA - common for English & Media Studies paper

● MHRA

● Harvard

https://owl.purdue.edu/owl/research_and_citation/ieee_style/reference_list.html


What other things 
are important?

● Reproducibility

● A good story/narrative

● General points

● “Troubling Trends in Machine Learning 

Scholarship”



Reproducibility ● When writing your paper, ask yourself: 

“can someone reproduce my results 

from reading this paper?”

● If the answer is no, you need to release 

code or add extra details in the paper or 

the supplementary.

● If your paper isn’t reproducible, 1) you’ll 

get emails, 2) the paper won’t be cited, 3) 

or the next paper will cite and say “we 

could not reproduce the results of this 

paper”



Reproducibility ● Whenever possible, include error 

bars/standard deviations.

● Extremely important in RL, where 

performance is usually unstable, but 

even on classification/object 

detection/language modeling/etc, if 

there is instability, should report 

average of multiple runs.



A good 
story/narrative

● Is there a point existing works have 

overlooked that you consider?

● Does previous work fail in certain cases 

(low-resource, certain classes) that your 

method is better suited for?

● Can you relate your work to some core 

intuitive notion that will give readers an 

“aha!” moment?



General points ● A research paper is an argument in 

support of your work, not just a list of 

observations. 

● The reader should be convinced that 

your method is better than existing 

work.



General points ● Try not to make up your own technical 

terms or make things seem unnecessarily 

complicated.

● Although it might seem cool, it can confuse 

readers or annoy ones who are not awed.

● Bad example: “We extract complementary 

semantics via feature entanglement over 

space and time.”

● Better example: “Given RGB video, we run a 

first CNN over the temporal dimension, run 

a second CNN over the spatial dimensions, 

and then combine their results.”



“Troubling Trends in 
Machine Learning 
Scholarship”

● This is a paper from 2018 that has been 

trending recently.

● It details some common (bad) trends in 

ML papers that impede 

understanding/add noise to research.

Source: https://arxiv.org/pdf/1807.03341v2.pdf



“Troubling Trends in 
Machine Learning 
Scholarship”

● Papers should explicitly make clear what is 

formal reasoning and informal speculation.

● For instance, internal-covariate shift is not 

clearly stated and has been repeated as fact 

when it could be false.

● Other papers, as positive examples, have 

quarantined a "motivation" section for 

informal intuitions.

Source: https://arxiv.org/pdf/1807.03341v2.pdf

“Explanation vs Speculation”

https://arxiv.org/pdf/1509.02971.pdf



“Troubling Trends in 
Machine Learning 
Scholarship”

● Ablations are very important.

● Some papers do not clarify the sources 

of gains in performance, and other 

papers have found that actually, 

hyper-parameter tuning was a more 

important factor.

Source: https://arxiv.org/pdf/1807.03341v2.pdf

“Failure to Identify the Sources of Empirical 

Gains”



“Troubling Trends in 
Machine Learning 
Scholarship”

● Some works define equations in a manner that 

imbues them with human-level priors such as 

"curiosity" or "fear." Others 

overstate/incorrectly claim "human-level" 

performance.

● This is confusing and dangerous for the field.

● What the agent learns is not necessarily the 

human notion of curiosity - using anthropogenic 

terms gives laymen unrealistic expectations 

about AI.

Source: https://arxiv.org/pdf/1807.03341v2.pdf

Misuse of Language: Suggestive Definitions



References

● https://library.concordia.ca/help/writing/literature-review.php?guid=components

https://library.concordia.ca/help/writing/literature-review.php?guid=components

