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Why Do We Need to Summarize 
Existing Research Studies?

• You are not familiar with that topic. 

• You are interested in conducting research for it.

• You want to understand the state-of-the-art solutions.

• You want to write a survey paper for that topic.

• You want to conduct a tutorial (write a tutorial paper) for that topic.

• You need to write the “Related Work” section.

• Your PhD supervisor asks you to do so. 2



Steps for Summarizing Research Papers

1. Read papers.

2. Categorize those papers into different groups.

3. Summarize different groups of research papers.

1. Core ideas of different groups.

2. The main differences (e.g., advantages and disadvantages) between different 
groups of papers.
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How to Read Papers?

• Looks easy. (But it is very difficult.)

• Not necessary (and not feasible) to fully read every paper.

• Fully reading a paper does not indicate that you understand that paper.

In AAAI 2024
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How to Read Papers?

• Read title.

• You can filter a large portion of papers based on this.

• Read Abstract and Introduction.

• You can categorize those papers into different groups.

• You can identify important papers.

• Read Preliminaries and Related Work.

• You can (further) categorize those papers into different groups.

• You can identify some missing papers.

• Only need to fully read a few (important) papers.

Title

Abstract

Introduction

Preliminaries
Related Work

Others

Quantity
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How to Read Papers?

• How many papers did I fully read for writing the paper “KARL: Fast Kernel 
Aggregation Queries. ICDE 2019”?  Answer: 3

• How many papers did I (partly) read for writing this paper? Answer: Too many

SDM 2003SIGMOD 2017 SIGMOD 1998
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How to Categorize Papers into Different Groups?

• Understanding the main technical novelty of this paper.

• This can normally be found in the abstract and introduction sections.

SODA 2018

• What are the main novelties of this paper?

• Develop a new sampling method.

• Achieve non-trivial sampling guarantees.

• Which category does this paper belong to?

• Sampling 
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How to Categorize Papers into Different Groups?

• What are the main novelties of this 
paper?

• Develop a new sampling method.

• Achieve non-trivial sampling 
guarantees.

• Which category does this paper 
belong to?

• Sampling

Transactions on Big Data 2021 8



How to Categorize Papers into Different Groups?

SIGMOD 2020

• What are the main novelties of this paper?

• Develop a new function approximation 
method.

• Achieve non-trivial approximation guarantees.

• Which category does this paper belong to?

• Function approximation
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• What is good categorization of papers?

• Each category should not have too many/too few papers.

• Every paper in a category should share a lot of similar properties.

• Different categories should have significant differences.

• Bad categorization 

1. Paper 1 uses a linear function to approximate the kernel density function.

2. Paper 2 uses a quadratic function to approximate the kernel density function.

3. Paper 3 uses a polynomial function to approximate the kernel density function.

How to Categorize Papers into Different Groups?

What’s wrong with this?
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• Good categorization ☺

1. Paper A1, Paper A2, Paper A3,… adopt the function approximation method for 
handling this problem.

2. Paper B1, Paper B2, Paper B3,… adopt the sampling method for handling this 
problem.

3. Paper C1, Paper C2, Paper C3,… adopt the computational geometry method for 
handling this problem.

How to Categorize Papers into Different Groups?

Why is this categorization good?
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How to Summarize Different Groups of 
Research Papers?

• Write down the core ideas of each group of research papers in your own 
words. 

• Clearly point out the advantages and disadvantages.

• Not just a copy-and-paste work.

• Write these differences (or advantages/disadvantages) in your own words.

• Need to clearly understand different groups of papers.
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• Summarization of the sampling methods from some 
weak researchers.

“The main contribution is that they provide strong connections 
between all of these storylines, and in particular provide a 
simpler analysis of the common sparse kernel mean 
approximation techniques with application to the strong L∞-
error coresets of kernel density estimates. With unrestricted 
dimensions, they show their bounds for KDEs are tight, and in 
constant dimensions of at least 3, they polynomially improve 
the best known bounds so these bounds are now tight up to 
poly-log factors.”

How to Summarize Different Groups of 
Research Papers?

No understanding
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How to Summarize Different Groups of 
Research Papers?

• Summarization of the sampling methods from professional researchers.

With deep understanding
14



How to Summarize the Main Differences 
Between Different Groups of Papers?

• Summarization needs your own view (the most difficult part for students).

• Be brave

• Academic freedom protects you. ☺

• No one will laugh at you.

• No one will blame you even if you are wrong.

• If they laugh at you or blame you, you can simply say this is academic freedom (I can say 
whatever I say as long as they are ethical or they do not break the law.).

• Don’t be afraid if it is wrong.

• “Everything you say” is only based on the best of your knowledge at that time.

• You only need to say “I am sorry.” or “I learn it.” when it turns out to be wrong.
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Examples of Summarization of Research Papers

• “Large-scale Geospatial Analytics: Problems, Challenges, and 
Opportunities” in SIGMOD 2023 Tutorial (from pages 27 - 36 in the 
slides from this link)

• “Kernel Density Visualization for Big Geospatial Data: Algorithms 
and Applications” in MDM 2023 Tutorial (from pages 18 - 32 in the 
slides from this link)
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More Suggestions: Reading Papers

• Not necessary to read every word of the paper.

• Don’t believe everything in the paper.

• Don’t destroy your confidence.
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More Suggestions: Reading Papers

• Suppose that you want to improve 
the efficiency of Kernel Density 
Visualization and you see this 
paper. What do you think?

• Some students: This is the end of 
the world.

• Some good researchers: Worth for 
investigating more.
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More Suggestions: Reading Papers

• They focus on developing approximate 
algorithms. How about exact algorithms?

• Maybe they use some “good” datasets.

• It is possible that progressive 
visualization framework provides bad 
results.

doubtDOUBT
19



More Suggestions: Reading Papers

• Only focus on generating KDV in the 
planar space.

• How about the road network space?

• How about the temporal part of those 
data points?
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More Suggestions: Reading Papers

• Only focus on Gaussian kernel function and those kernel functions in 
the following table.

• How about other kernels? (Epanechnikov kernel and quartic kernel are 
also very famous.)

doubtNOT NECESSARY TO FOLLOW THE SAME SETTING
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How to Find Other Settings?

• Keep answering questions when you are reading papers.

• How about the road network space? [a]

• How about the temporal part of those data points? [b]

• How about other kernels? [a, b, c]

• Possible for you to have new problem settings (i.e., new papers) by 
answering those questions. 

[a] Tsz Nam Chan, Zhe Li, Leong Hou U, Jianliang Xu, Reynold Cheng: “Fast Augmentation Algorithms for 

Network Kernel Density Visualization” PVLDB 2021 (vol 14), pages 1503-1516.

[b] Tsz Nam Chan, Pak Lon Ip, Leong Hou U, Byron Choi, Jianliang Xu: “SWS: A Complexity-Optimized 

Solution for Spatial-Temporal Kernel Density Visualization” PVLDB 2022 (vol 15), pages 814-827.

[c] Tsz Nam Chan, Leong Hou U, Byron Choi, Jianliang Xu: “SLAM: Efficient Sweep Line Algorithms for 

Kernel Density Visualization” SIGMOD 2022, pages 2120-2134.
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More Suggestions: Writing Papers

Topic 1

Topic 2
Topic 3

Topic 4
Topic 5

Topic 6

Weak researcher: There will be no

topic to work with when I get a

tenure-track position. I need to retain

some of them for publishing when I

get the tenure-track position.

Topic space

Strong researcher: The more I

write, the more topics I will have.

Topic space

…
…

…

…

…

…
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More Suggestions: Reading and Writing Papers

Read papers

Write papers 

Junior students

Do research 

Write papers 

Do research 

Read papers

“Senior” students
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More Suggestions: Reading and Writing Papers

Write papers 

Do research 

Read papers

1. Want to work on KDV.

2. Start reading some papers in 
KDV.

3. I have learnt somethings. Write it 
down in the draft. Moreover, 
there are still some questions 
(e.g., Can indexing structures be 
used in KDV?).

4. Check the literature again and 
figure out the answers and ask 
some additional questions…
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More Suggestions: Reading and Writing Papers

5. Are those indexing structure good? 
(Do some research)

6. I have learnt somethings. Write it 
down in the draft. Moreover, there 
are still some other questions.

7. Check the literature again and figure 
out the answers and ask some 
additional questions…

8. Come up with new idea.

9. Write it down in the draft and do 
research.

Write papers 

Do research 

Read papers

Write every day!
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Our New Book
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Our New Book

• Hard copy can be bought in some bookstores (e.g., Amazon).

• My signature is free. ☺

• Soft copy is available online (open access).

• Available on 31st March 2026.
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