Five Principles for
Choosing Research Problems
In Computer Graphics

Thomas Funkhouser



Why this Topic?

Possible alternative topics
o | did this, then | did that, then .... zzz
o What are the five biggest open problems ... ?7?

My talk is somewhere in the middle
o Suggest five principles for choosing research problems
o Explain how I've used these principles in my own choices



Five Principles

1. Consider non-traditional problems
2. Anticipate disruptive technologies
3. Think beyond algorithms
4. Work on real applications

5. Work with good collaborators
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There are many ways to contribute to research:
o Develop algorithms
o Design systems
» Collect data sets
o Develop benchmarks e
o Formulate problems

Detection

o Prove theorems .

LabelMe dataset
Labelhis is a web-hased imazs annotation tool that sllows researchars to label imazss and share the annotations with the rest of the comnmmity. If you
BiolD Faca Detection Database

]
1521 images with bumsan faces, recorded mder nanral conditions, ie. varying ilhmination and compler backzromd. The eyve positions have been zet1
o Write surveys st
¥ale Face datacet

Caltech
Cars, Motorcycles, Airplanes, Faces, Leaves, Backgrounds
Caltech 101

Pictares of objects belanging to 101 categories
O e C . Cs;tej:_:iﬁ

Pictares of objects belonging to 256 categories

i jasirizn Detection Benchmark
560 pedestrian and non-padastrizn samples (imags cut-owts) and 6744 additional full image: not containing pedestrians for bootswapping. The tests
MIT Pedestrian dataset

CVC Pedestrizn Diatasets
CV'C Pedestrian Datasets

CECL Pedestrian Databaze
WAOT Face dataset

-

e & http://www.cvpapers... O = & || @ CV Datasets on the web

W Homa 77 Changelog ' Forum ) Ess M Twittar
If you have additions or changes, send an g-mail (remove the "'nospam').
Thiz material &= presented to ensure timsly dissemiumion of scholarly and technical work Copyright mad all rights thersin
are retained by authors or by other copvighe Rolders. Al persons copying this iybrmarion ave expected to adhere to the
tevms and constrain dnveked by each authors camwight

CECL Car Database
MIT Street dataset
CBCL Smeet Database
INFIA Person Diata Set
A large set of marked up images of standing or walking people
INFIA car dateset
A zat of car 2nd non-car images taken in 3 parking Iot naaroy INFIA W
INFIA horse dataset

< >

www.cvpapers.com/datasets.html
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Shape Perception Mesh Segmentation Schelling Points
[Cole09] [Chen09] [Chen12]
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Some projects focused on collecting data sets:

Measurement
system

Sound Propagation Shape Retrieval Line Drawing
[Tsingos2] [Shilane04] [Cole08]

Shape Perception Mesh Segmentation Surface Salience
[Cole09] [Chen09] [Chen12]
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Paleontology? Neuroscience? Biology?

Geology? Product Design? Education? Medicine?

Archaeology?  Civil Engineering? Psychology?

“The Computer Scientist as a Toolsmith”
Frederick P. Brooks, Jr.

ACM Allen Newell Award Presentation
SIGGRAPH 1994

Cameras Processors Sensors Printers
Displays Scanners Trackers
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Some projects focused on applications:
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Spherical Harmonic

Shape Descriptors

Using partial shape matching to help find proteins with similar functions
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Some projects focused on applications:

Moleculs
[Cap

Using a surface dissimilarity metric to help classify scans of fossils
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Some projects focused on applications:
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Using shape matching to help reconstruct fractured wall paintings
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Ph.D. students:

Postdocs:
o Daniel Aliaga
o Jian Sun
o Sid Chaudhuri
o Yaron Lipman

(@)

Aleksey Boyko
Aleksey Golovinskiy
Elena Sizikova
Fisher Yu

Macie] Halber
Michael Kazhdan
Patrick Min

Paul Calamia
Philip Shilane
Rudrajit Samanta
Tiangiang Liu
Viadimir Kim
Xiaobal Chen

Undergrad students:

o]

(0]

Abulhair Saparov
Addy Ngan

Alex Halderman
Alex Limpaecher
Angela Dali

Bill Pang
Carolyn Chen
Celeste Fowler
Hijung Shin
Jeehyung Lee
Joyce Chen
William Kiefer
Wilmot Li
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~ Adam Szy.mon

Finkelstein  Rusinkiewicz

Postdocs:
- Pierre Bénard
- David Bourgiuignon
- Martin Fuchs
o Lee Markosian
o Tim Weyrich

David
Dobkin

Ph.D. Students:

(@)

(@)

(@)

(@)

o

Allison Klein
Benedict Brown
Chris DeCoro
Connelly Barnes
Corey Toler-Franklin

Diego Nehab
Emil Praun
Forrester Cole
Huiwen Chang
Jason Lawerence
Jingwan Lu
Joshua Podolak
Linjie Liu

Ohad Fried
Michael Burns
Sema Berkiten
Thiago Pereira
Wagner Correa
Xinyi Fan
Yiming Liu
Zhiyan Liu


http://www.cs.princeton.edu/~af/index2.html
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UC Berkeley: Other Institutions: Other Disciplines:
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o Seth Teller o Ayellet Tal > Ben Shedd
Bell Labs: o Dan Goldman o Christos Doumas
L o David Jacobs o Doug Boyer
o Ingrid Carlbom
Alex Biliris o Doug DeCarlo o Gary Elko
: . o Eli Schechtman o Heather Barros
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: . o Evangelos Kalogerakis - James West
o Nicolas Tsingos .
T M. Mural o Hanspeter Pfister o Janet Thornton
o o Jim McCann o Jukka Jernvall
Stanford: o Leonidas Guibas o Manish Singh
o Daniel Ritchie o Niloy Mitra o Mohan Sondhi
o Manolis Savva o Ralif Rustamov o Otto J Anshus
o Matthew Fisher ° Stephen DiVerdi o Peter Svensson
o Pat Hanrahan o Wilmot Li o Roman Laskowski

o

Qixing Huang o Wojciech Matusik
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Thank You!



