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Disclaimer: These are my personal views and do not reflect expectations of all research groups at UNSW.
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Research Thesis
Your thesis is evaluated. So its extremely important to know what is the minimum requirement that leads to a thesis.

This is what your supervisor needs to agree to when he/she recommends the thesis for examination.
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Research Thesis
This is what the examiner is asked to assess.

This is what the primary supervisor will have to endorse. 
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Research Practice

The expectations vary across groups and so does across fields. Three publications in top tier 
journals might be great in one and poor in another field. If unsure, check with supervisor.

There has to be clear demonstration of three SIGNIFICANT and NOVEL pieces of work in a PhD 
thesis.

Understanding of what is NOVEL and what is SIGNIFICANT is often the thing that a student 
struggles to understand.

EXPECTATIONS

Literature Review Gaps and Contributions Results and Analysis
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Literature Review
Use keywords and search across databases e.g. SCOPUS, Google Scholar or specific journals.

Have a purpose, drive 
the reader towards 
your contributions, 

critically assess past 
contributions to 

highlight why these 
aspects are important.

A survey was done based on a search made on Scopus that covers nearly 
18,000 titles from more than 5000 international publishers, including 
coverage of 16,500 peer-reviewed journals in the scientific, technical, medical 
and social sciences field, with the keywords AUV or Autonomous Underwater 
Vehicle. From the survey, 5393 most relevant articles that were published 
before June 2013 have been used to conduct a research trend analysis. 

An example to highlight increased activity

An example of collecting information while reading papers.
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Identifying the challenge and establishing the need to develop methods to deal with it.

Have a purpose, drive 
the reader towards 
your contributions, 

critically assess past 
contributions to 

highlight why these 
aspects are important.

Present the problem that is easy to comprehend. Illustrate what happens when existing 
methods are used to solve the problem.  Indicate what is the theoretical solution  and explain 
why existing methods fail to deliver solutions that are close to theoretical solutions. 

What needs to be done to solve such problems and present your pitch.

Literature Review

Simple illustration of 
why an existing 
metric used in the 
field is not 
appropriate. 

Could be a 
schematic/ 
conceptual 
diagram too.
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Summary

Use keywords and search across databases e.g. SCOPUS, Google Scholar or specific journals.

Store the PDF and the bibliography as you go. May use JabRef. Bibliography picked up online might not be complete, so 
please make sure and fill up fields if they are missing.

Often students pick up random articles which they think is valuable. It is increasingly becoming a problem and hence first 
point of check is “Does the paper appear in top 3 journals in the field ?”

There may already be review papers which are good starting points. Does your review include latest relavent papers ? 

Literature review has a purpose. Reading papers is good but if you are not doing it efficiently, you would be wasting a lot of 
time. Create an excel spreadsheet and populate information as you go with an aim to classify things. Often papers talk about 
strengths and its your job to dig deep to find out their limitations.

Having a review without a structure and talking about papers one after another in a random order is useless. Similarly, citing 
without discussion is useless.
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Listing a set of important research questions is one of the greatest challenges in research, especially if you are new to the
area.

Too broad a question. Too narrow or restricted focus. Hypothesis cannot be tested. Always think about what will your method 
deliver that one cannot get today. Why does anyone need your method ? Is your method too restricve in scope ? Are 
elements novel ? How do you plan to demonstrate the performance ?

Claims: Be careful to limit your claims. 

Codes and strategies will evolve with time. Just because you have written a code and generated results does not mean it is 
cast in stone. You will need to rewrite codes or strategies over and over again, so following a good coding practice is 
necessary. Often scripting is the way to go that automatically runs problems and generates results/tables/figures and the 
whole lot. Yes, it is more time consuming the first time, but saves heaps of time in long run.

Writing pseudocodes and generating flowcharts and illustrations are extremely important. Here is an example
https://science.sciencemag.org/content/324/5923/81.abstract

Avoid the temptation to coin your own terms when something already exists to describe that. 

Summary

https://science.sciencemag.org/content/324/5923/81.abstract
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What is top quality ? Usually top 5 in Q1 list. https://www.scimagojr.com

Creating a comprehensive and complete 
bibliography is useful. https://www.jabref.org

Managing and editing drafts. https://www.overleaf.com

What is a good review paper ?

There could be many review papers. Look up on the number of citations, 
reputation of the author (I expect them to be pioneers in the field), how 
old is it ?
https://www.sciencedirect.com/science/article/abs/pii/S22106502110
00198

There are often tutorial slides by pioneers 
talking about the field.

https://link.springer.com/chapter/10.1007/978-3-642-17144-4_1

Additional Information

https://www.sciencedirect.com/science/article/abs/pii/S2210650211000198
https://link.springer.com/chapter/10.1007/978-3-642-17144-4_1
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Garbage Dilemma

A paper that clearly explains the problem. It’s a recent paper too.

Highly complex algorithm with millions of components/strategies.

Millions of parameters.

Results compared on a million other problems and a million other 
algorithms.

Millions of tables and graphs and statistical analysis of all sorts.

Still does not appear in top 3 Q1 outlet.

Does not provide a rationale as why the algorithm 
delivered better results when compared with others.

Results presented in Table 1 indicates that the 
mean/median performance of the algorithm is 
significantly better than all others across all 
problems. 

There is no explanation as to why your proposed algorithm performed better ?

There is no indication on what classes of problems the proposed algorithm will face challenges with poor performance.

There is no justification on the design of your schemes and rationale on the choice of the parameters.

Scheme switch on/off might be necessary to show and explain the need of the scheme. Again, the focus should be on 
interpretation and don’t just point to results or tables.
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Research Presentation: General Guidelines

Please use consistent fonts. Title, Section, Subsection etc etc should be larger and consistent across the presentation.

Number of slides/pages in a paper is like real estate. Use it wisely.

Avoid too much text. Use schematics/Figures to your advantage. Go slow with the first few slides, spend time to get the key 
message across so that the audience understands your problem.

Slide-1: Big picture first: What is the problem you are trying to solve ? Why is it important should be stated.

Slide-2: Surely, you are not the first to study this problem. Indicate who attempted to solve this problem. Good to indicate 
dates, e.g. (Ray, 2021), Singh(2019) etc etc that shows you have looked into something that is recent. You should classify such 
attempts. For example, single objective formulation, multiobjective formulation etc etc.

Slide-3: If there is past research in this area, what are the problems with those approaches ? Talk about the drawbacks of the 
approaches you listed in Slide-2 to build a case for the need to improve performance or develop new capability to deal with 
the challenges.
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Research Presentation: General Guidelines

Slide-4: What are the 3 or 4 aims of your research

Slide-6: What is your methodology to deal with Aim 1

Slide-7: What is your methodology to deal with Aim 2

Slide-8: What is your methodology to deal with Aim 3.

For slides 6, 7 and 8 make sure you indicate how you plan to compare your performance with what and based on what 
metrics..

Slide 9: What have you achieved. Ideally you had been working on the first aim. Again linking is important to aim.

Slide-5: What is novelty and significance of your approach linked to the aims.

Slide 10: Timeline of planned activities

Slide 11: References
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Statements and Claims

They should be technical and not ambiguous. In this research, an efficient algorithm will be designed to deal with large-scale, 
real-life instances of XYZ. Such a statement in itself does not make any sense. What is real life ? What is large scale ? 

Cut copy and paste equations: It shows you are lazy or don’t know how to write equations in an editor. Be mindful of the fonts 
in the equations too. Vectors and scalars representation nomenclature.

Having figures with illegible legends, axis titles is an indication you have poor presentation skills. Once again consistent size 
of figures and resolution is important. 

Presenting a whole stack of results in tables is useless unless you can draw attention to things in the table right away in 2
secs.

Limitations: Don’t be afraid to state the limitations of your approach. Nothing is perfect.

Finally, do you have any recommendations for potential extensions. This reflects that you have the appropriate knowledge to 
expand the field of research.
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Some Styles

Both of them are valid. It depends on the outlet and the domain.
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Some Styles : Watch Closely 

Think about using markers, line styles, color appropriately. Think about what would happen if the draft is printed in BW.

What is the best way to present the results ?
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