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What’s most challenging about research?



Find a great idea…



Example: My 2nd Ph.D. Project

Unorganized sparse trajectories -> dense trajectories

⌧ = h(p1, d̂1), . . . , (p|⌧ |, d̂|⌧ |)i

position

heading vector

pi pi�1 pi+1 d̂i d̂i�1 d̂i+1

pi pi�1 pi+1 d̂i d̂i�1 d̂i+1
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Example: My 2nd Ph.D. Project

Unorganized sparse trajectories -> dense trajectories



Previous work doesn’t work at junctions 



Is it possible?



Is it possible?

Looks easy for human eyes 
（moving）



Our Intuition

Key idea: Infer cluster knowledge in the junction region  from non-junction regions
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1. Aim high, trust your intuition 



From intuition to a solution

How to extract junction branches?  



From intuition to a solution

How to extract junction branches?  

3D skeleton extraction from point cloud (2014)



γ

initialization: skeleton points X 
uniformly sampled from Q
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γ

initialization: skeleton points X 
uniformly sampled from Q extract branches compute skeleton

From intuition to a solution



Benchmark Results (BM_1-BM_3)

sampling interval: 20 sec running time: 1-2 min



2. Talk to other people 

3. Don’t get stuck on a side goal



Example: Our first transferability project

transfer effectiveness score 

lo
g-
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Theoretical Result: Perfect



Empirical result: Very Poor  

2) Use neural-network implementation    



Bring theory to practice
Previous issues on computing ACE features  fxy 

• local minimum（train multiple trails） 

• cov(f) is near singular (use pseudoinverse with larger tolerance threshold)

tolerance=1e-6 tolerance=1e-5 tolerance=1e-4

H
-score

log-loss



4. Trust in the theory



4. Trust in the theory

2. Talk to other people 
3. Don’t get stuck on a side goal

1. Aim high, trust your intuition 



Essential Skills for EECS Students

Implementation

Reading Writing

Communication

IN OUT

OUT

besides technical knowledge



How to Read 
• Take notes on reading   
• The three-pass approach ( http://ccr.sigcomm.org/online/files/p83-

keshavA.pdf) 
•   

•

• First pass: 5-10 min 
• Second pass: 1 hour 
• Third pass: 1-5 hours 

•

http://ccr.sigcomm.org/online/files/p83-keshavA.pdf
http://ccr.sigcomm.org/online/files/p83-keshavA.pdf
http://ccr.sigcomm.org/online/files/p83-keshavA.pdf
http://ccr.sigcomm.org/online/files/p83-keshavA.pdf


Test Your Understanding

• Explain to someone else 
• Labmates 
• Friends & family



Test Your Understanding
• Reimplement it  

• Make toy examples 
• Break complex complem apart



Essential Skills for Lab2C (EECS) Students

Implementation

Reading Writing

reading 
notes

paper

research 
journalCommunication

IN OUT

OUT

besides technical knowledge



Research Journal

• What to write? 
• reading summaries 
• research progress and 

ideas 
• reflection of meeting



Other Formats



Essential Skills for Lab2C (EECS) Students

Implementation

Reading Writing

test learned 
concepts

explore 
data

coding, 
experiment

Communication

IN OUT

OUT

besides technical knowledge



Coding

• Back up your code (and everything you produce) !!! 
• Use version control: git 

• see：http://10.8.6.22/wiki/index.php/File:GITHUB.pdf 
• Develop an asthetic for good coding and documentation 

• object oriented vs precedual vs functional programming

from Zen of Python   https://www.python.org/dev/peps/pep-0020/

http://10.8.6.22/wiki/index.php/File:GITHUB.pdf
http://10.8.6.22/wiki/index.php/File:GITHUB.pdf
https://www.python.org/dev/peps/pep-0020/
https://www.python.org/dev/peps/pep-0020/
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Communication — Presentation

• Weekly research meeting (progress update) 
• before the meeting: prepare an agenda (bring notes or visual aid) 
• after the meeting: summarize and make plans 

• Group meeting/conference talks 
• English or Chinese？



Summary

• Make a weekly worksheet to keep track of your research acitivity in 
all three fields 

• Beaware of concentrating too much on one field only 

• Identify your strength and weakness, and practice 



Links

• Lab-hosted overleaf:    http://10.8.6.22:8031 
• Lab-hosted gitlab: http://10.8.6.22:88 
• Lab2c wiki: http://10.8.6.22/wiki/index.php  
• yang’s group wiki: http://yangli-feasibility.com/wiki/ 
• Good reads: 

• You & Your Research, Richard Hamming. 
• The Art of Ding Science and Engineering, Richard Hamming. 
• The Bus Ticket Theory of Genius, Paul Graham

http://10.8.6.22:8031
http://10.8.6.22:88
http://10.8.6.22/wiki/index.php
http://yangli-feasibility.com/wiki/
https://www.cs.virginia.edu/~robins/YouAndYourResearch.html
http://worrydream.com/refs/Hamming-TheArtOfDoingScienceAndEngineering.pdf
http://www.paulgraham.com/genius.html
http://10.8.6.22:8031
http://10.8.6.22:88
http://10.8.6.22/wiki/index.php
http://yangli-feasibility.com/wiki/
https://www.cs.virginia.edu/~robins/YouAndYourResearch.html
http://worrydream.com/refs/Hamming-TheArtOfDoingScienceAndEngineering.pdf
http://www.paulgraham.com/genius.html

