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Call me Ishmael. Some years ago --
never mind how long precisely --
having little or no money in my 
purse, and nothing particular to 
interest me on shore, I thought I 
would sail about a little and see the 
watery part of the world. It is a way 
I have of driving off the spleen, and 
regulating the circulation. 
Whenever I find myself growing 
grim about the mouth; whenever it 
is a damp, drizzly November in my 
soul; whenever I find myself 
involuntarily pausing before coffin 
warehouses, and bringing up the 
rear of every funeral I meet; and 
especially whenever my hypos get 
such an upper hand of me, …
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What about 3D data?

Image courtesy  of
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Someday 3D models will be 
as common as images are today

Someday 3D models will be 
as common as images are today
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Images courtesy  of
Cyberware, ATI, & 3Dcafe

Motivation

����������
���
�	���	�
�	
��
�������������
��
���
������
���������	


Future research will ask:
“How do we find 3D data?” 
Future research will ask:

“How do we find 3D data?” 

Utah VW Bug Utah Teapot Stanford Bunny

Images courtesy of
Stanford & Utah

Previous research has asked:
“How do we acquire 3D data?”
Previous research has asked:
“How do we acquire 3D data?”
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Images courtesy of
De Espona & Utah

Utah VW Bug

Analysis algorithms also are needed to create 
“useful” 3D models from “raw” 3D data

Analysis algorithms also are needed to create 
“useful” 3D models from “raw” 3D data
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2D Image3D Model

Images courtesy  of
Georgia Tech and

www.dreamhorse.com
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Shape Analysis Problems
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Shape Analysis Problems
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“How can we find significant geometric features robustly?”“How can we find significant geometric features robustly?”

Images courtesy of 
Bill Regli, 

Drexel University
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Shape Analysis Problems
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“How can we decompose a 3D model into its parts?”“How can we decompose a 3D model into its parts?”

Images courtesy of 
Ayellet Tal, Technion & 

Princeton University
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“How can we decompose a 3D model into its parts?”“How can we decompose a 3D model into its parts?”

Images courtesy of 
Ayellet Tal, Technion & 

Princeton University
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Shape Analysis Problems
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“How can we align features of 3D models?”“How can we align features of 3D models?”

Images courtesy of 
Emil Praun
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“How can we compute a measure of geometric similarity?”“How can we compute a measure of geometric similarity?”

Image courtesy of 
Ilya Vakser, GRAMM 
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Shape Analysis Problems
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“How can we find 3D models best matching a query?”“How can we find 3D models best matching a query?”

1)

2)

3)

4)

Query

Ranked Matches

Shape Analysis Problems
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“How can we find a given 3D model in a large database?”“How can we find a given 3D model in a large database?”

Images courtesy of 
Florida State Univ.
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Shape Analysis Problems
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“How can we determine the class of a 3D model?”“How can we determine the class of a 3D model?”

Images courtesy of 
Darpa E3D Project
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Shape Analysis Problems
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“How can we learn classes of 3D models automatically?”“How can we learn classes of 3D models automatically?”

Images courtesy of 
Viewpoint
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Lecture Outline
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Shape Analysis Applications
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Shape Analysis Applications
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Shape Analysis Applications
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Image courtesy of 
Ayellet Tal, Technion & 

Princeton University
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Shape Analysis Applications
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Movie courtesy of 
Ayellet Tal, Technion & 

Princeton University
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Images courtesy of 
Bill Regli, 

Drexel University
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Shape Analysis Applications
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Morphine

Shape Analysis Applications
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Images courtesy of 
Darpa E3D Project
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Shape Analysis Applications
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Images courtesy of 
Delson & Freiss
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Image courtesy of 
Ilya Vakser, GRAMM 
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Shape Analysis Applications

)*�����
+

& /��
	��������


& $����
���

& .����������%$�

& %����

��

& .���
���

& #�����
�����

& .����	�������

Ø .�������

& ,����
��


& $�


Image courtesy of 
Polina Golland, MIT

Hippocampus-amygdala study in schizophrenia

Shape Analysis Applications
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Images courtesy of 
Boeing
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Shape Analysis Applications

)*�����
+

& /��
	��������


& $����
���

& .����������%$�

& %����

��

& .���
���

& #�����
�����

& .����	�������

& .�������

& ,����
��


Ø $�


Images courtesy of 
Stanford University
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Course Projects
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 Reflective symmetry descriptors

Images courtesy of 
Misha Kazhdan
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Images courtesy of 
Katz & Tal

Hierarchical Mesh Decomposition 
using Fuzzy Clustering and Cuts 

[Katz & Tal, 2003]
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Harmonic Descriptor

Spin Image

Shape Context

Images courtesy of 
Kazhdan, Johnson, & Belongie
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Reflective symmetry descriptor

Mesh simplification

Images courtesy of 
Hoppe & Kazhdan
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Modeling by Example
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Mechanical CAD1

Paleontology

Chemistry

Molecular
Biology

Ilya Vakser (GRAMM) 

National Design Repository
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