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Final Project

Original research 
experience

● Expand your understanding 
of topics in the course
○ What interests you?
○ What did you want to 

learn more about?

● Find gaps in experimental 
knowledge
○ What hasn’t been tried 

yet?
○ What is missing from the 

picture?

1 2 Technical writing 
experience

● Summarize the current state 
of the field
○ What are seminal papers 

in the area?
○ What has the progress 

been?

● Explain how you are 
addressing gaps in 
knowledge
○ How is your work a 

contribution to the field?
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Where to Begin

Literature Review

● You’re going to have 
to read some papers
○ This is a skill in 

and of itself
● You will have to 

actually read them
● The good news is, 

this can help with 
ideation

CSC413/2516



How to Read a Paper
● Do a first-pass read of the paper

○ Read the introduction first

○ Read the conclusion next to put the experiments and 

results into a context

○ Read the rest of the paper in order

● Then do a second-pass

○ Read it start to finish and take notes

○ Highlight words/topics you don’t understand and write 

down their definitions/understanding

● Give figures and tables extra time



Literature Review
● Think about what you’ve 

found most interesting in 
the course so far

● Or what area you want 
experience in
 

● Look at recent papers that 
have come out in that area

● What did they do that was 
cool?the CSC413/2516 student



What’s next?
Project Idea

● You can pivot ideas, so don’t feel 
too much pressure

● Pick a general field within deep 
learning that interests you, and give 
yourself room to change ideas 
within it

● You will end up modifying many 
aspects of your project plan and 
that is to be expected

the CSC413/2516 student wonders



Once you have an idea…

● You can start your project outline

● You don’t have to wait until you’ve done a lot of research to begin

● Several sections can be started and worked on while you are 
experimenting

What sections?



Report Organization

● Introduction

● Related Work / Background

● Method

● Experiments

● Results

● Conclusion

Typical sections
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Related Work / Background

Since at this point you’ve already done an extensive literature review…

● Summarize key findings from papers that you used to get 
inspiration for your  idea

● Describe any papers from which you are using their methods 
(including for baseline evaluation!)

● Key items:
○ Provide references to important prior works
○ Explain the history of solutions to the problem
○ Place your paper’s contributions in context



Related Work / Background Tips
Include:

● Key components a reader should know 
before reading your  paper

● A common theme to each paragraph in 
this section

● Be extremely generous in including 
related work. Be intellectually honest.



Related Work / Background → EXAMPLE

● Paragraphs are  
organized by high-  
level topic

● Many citations of prior 
work

● Ends placing current 
paper in context, 
stating contribution

Attention Is All 
You Need
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Experiments
The main goal here is reproducibility, write down what you’re doing 
as you experiment (KEEP A RECORD)

● Your report should provide enough information to reproduce 
results.
○ Architecture, loss, optimizer details, seed, hyperparameters (and 

how you found those hyperparameters)
○ What tricks were useful to make your approach work?
○ What were the most important parameters to tune?
○ How much compute was used?

● This section does not need to be extremely long
● Methods is related to this section



Experiments Tips
As you code/test things out:

● Keep a log of everything you’re trying and 
the parameters you’re using

● Fill out bullet points in this section as you 
experiment

● Clean it up (paragraph format & good 
writing style) when you’re done 
experimenting



Experiments → EXAMPLE

● Paragraphs are  
organized by different 
settings under which 
experiment was run

● All settings are 
included to recreate 
their results

Attention Is All 
You Need
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● Conclusion

Report Organization
Typical sections



Method

Here you present the main non-experimental results

● Show in detail what the method is and why it is (theoretically) 
justified

● This can include description of model architecture, 
equations/theorems that are used etc.



Method Tips
Include:

● Algorithm box, equations describing 
your model, theorems or formally  stated 
conjectures

● Image of the model architecture or 
algorithm pipeline

● Write this section along with 
Experiments



Method → EXAMPLE

● Model architecture 
shown

Attention Is All 
You Need



Method → EXAMPLE

● Justification of the 
theoretical validity of 
the method

Attention Is All 
You Need



Method → EXAMPLE

● Attention mechanism 
explained and 
equation shown

Attention Is All 
You Need
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Results
This section is focused on showing the results of the experiment and 
methodology

● Metrics
○ Describe the metrics you are using to define success.

○ What metrics make sense given your context?

○ Is your data imbalanced? Accuracy value (# correct / total) 

may be uninformative

○ How bad are false positives, false negatives?



Results
This section is focused on showing the results of the experiment and 
methodology

● Metrics

○ Some useful metrics to think about: AUROC, AUPRC, 

F-score, macro/micro  accuracy, KL divergence, loss

○ Can you get a confidence bound or a p-value*?

○ *Different subfields have different trends for reporting error 

estimates and  significance. Take a look at what previous 

papers did.

● As a starting point, look at what metrics previous works used



Results Tips
● Make sure you show the performance of 

your work against an established 
baseline
○ You cannot simply say your work is 

better without stating how and 
what it is better than

● It is generally good to include a table 
showing the performance of your 
algorithm/model



Results → EXAMPLE

● Table is included 
which shows how 
their method 
outperformed 
current SOTA

Attention Is All 
You Need



Results → EXAMPLE

● When presenting 
results they 
summarize the 
findings of the 
experiments and 
place them in 
context of previous 
works

Attention Is All 
You Need
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Introduction

The introduction and conclusion should relate to one another, it’s best 
to write them both last 

● Objective:

○ Help the reader understand the problem and why it is 

important.

● Show that other solutions to the problem are unsatisfactory.

● Show the new solution to the problem and say why it’s better



Introduction Tips
General flow:

● Introduce the field you are contributing 
to

● Explain the knowledge gap you are 
addressing and provide motivation for 
why it is important

● Make a statement about the 
contribution of your work



Introduction → EXAMPLE

● Introduces the field 
which the paper 
contributes to

● States a gap in 
knowledge in the field & 
motivates finding a 
solution

● Introduces the 
contribution of their 
method/model

Attention Is All 
You Need
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● Experiments

● Results

● Conclusion

Report Organization
Typical sections



Conclusion

Here you present a concise version of the findings, with a focus on 
why your method/approach is useful for the field

● State hypotheses and motivation for each experiment.

● Think about whether you have clear evidence to verify or nullify the 

hypothesis.

● Don’t cherry pick results!

● Including negative results is fine, especially for this project report.

● If you have negative results, would be good to write about why you 

think it turned out that way



Conclusion

Don’t forget to include limitations/future directions

● Write about limitations of your work.

○ If you weren’t able to run all the experiments you planned to, 

why not?

○ Was anything holding you back? E.g. compute, time

○ Are there underlying problems with your dataset, model that 

you couldn’t fix?

● Mention some future work (experiments to extend your work)



Conclusion Tips

● Provide a high level summary of what 
the experiments showed, and how they 
support your models contribution

● Middle section on limitations

● End with future directions



Conclusion → EXAMPLE

● Summarize the 
contribution and some 
results

● They didn’t explicitly 
mention limitations but 
also it’s the transformer 
paper so they get off free 
on that

● End with future work

Attention Is All 
You Need



On Figures…

● Key details in the paper should not be hidden within figures

● A reader should be able to understand your paper only looking at 

the figures

● Figures stand out and readers should be able to get a general idea 

about the  paper just from looking at them.

● When writing captions, keep in mind that some people may not 

have read  the text that refers to the figure. Include enough details 

to explain the main idea of the figure.



References

● Use dblp.org instead of arxiv to get bibtex entries.

● Cite generously

○ Make sure to cite sources wherever you use them (not just the 

first time; not just in the related works section)

○ If in doubt, cite (better to over-cite than under-cite!)

● Use \citet{} for a textual citation, \citep{} for parenthetical.



Final Step
Stop editing at 
some point and 
submit the 
report

the CSC413/2516 student



Rubric

● Quality [35%] (do good technical work)

● Clarity [25%] (follow the writing guidelines in this tutorial)

● Originality [20%] (is what you are doing novel?)

● Significance [5%] (are the results important? important can 

mean many things!)

● Participation [15%] (write reviews of other students’ projects)



How to Review another student

● Read the paper carefully, considering the following:

○ What is the goal of the paper?

○ What did the authors do well?

○ What are the weaknesses of the paper?

○ Keep in mind that even if a paper isn’t interesting to you, it 
may be interesting to others. (AKA be nice)

From the ICLR 2021 Reviewer Guide



How to Review another student

● Answer these key questions:

○ What is specifically being tackled by the paper?

○ Is the approach well motivated?

○ Does the paper support the claims it makes?

From the ICLR 2021 Reviewer Guide



The Review
● Summarize what the paper contributes.

● List strong and weak points.

● State the score you are giving the paper.

● Provide support for your score.

● Write what would be needed to improve 

the score.



Resources

● https://billf.mit.edu/sites/default/files/documents/cvprPapers.pdf

● http://www.ai.mit.edu/courses/6.899/papers/ted.htm

● http://approximatelycorrect.com/2018/01/29/heuristics-technical
-scientific-  writing-machine-learning-perspective/

Much of this tutorial is inspired by the following resources:

http://www.ai.mit.edu/courses/6.899/papers/ted.htm
http://approximatelycorrect.com/2018/01/29/heuristics-technical-scientific-
http://approximatelycorrect.com/2018/01/29/heuristics-technical-scientific-


GOOD LUCK!
the CSC413/2516 student


