
A First-of-a-Kind US NSF funded Competition



Gratitude 
• Students involved in the extensive work 

• NSF
• Advisory Board
• CVPR 2011
• Contestants!
• YOU



Advisory Committee:

Jacob Feldman (Rutgers)
Richard Hartley (ANU) 
Takeo Kanade (CMU)

Jitendra Malik (U.C. Berkeley)
Doris Schattschneider (Moravian College)

Marjorie Senechal (Smith College)
Christopher Tyler (SKBIC) 

Luc Van Gool (ETH Zurich & University of Leuven)
Laurent Younes (Johns Hopkins University) 

Alan Yuille (UCLA) 
Andrew Zisserman (Oxford) 
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Why “symmetry”? 
Because 
• they exist everywhere …



















Why “symmetry”? 
Because 
• they exist everywhere …
• they are well-defined mathematically, while 

almost never appear in reality the way they 
are defined in a textbook

• there is a diverse set of types of symmetries
• They play an important role in intermediate-

level vision – across object class, modality, 
and scale



A Formal Definition of Symmetry

If g is a distance preserving (isometry) 
transformation in n-dimensional Euclidean space Rn, 
and S is a subset of Rn , then g is a symmetry of S
iff

g(S) = {g(s)| for all s in S} = S.

Note:
A symmetry is a transformation !
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Symmetry ≠ Mirror Reflection Alone
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TYPES of 
PRIMITIVE SYMMETRIES

in 2D Euclidean Space
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Reflection 
invariance = the reflection axis p

With respect to an axis of reflection symmetry
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Rotation
invariance: the center of rotation O

N-fold rotational 
symmetry:
Rotational symmetry of 
order n, also called n-fold 
rotational symmetry, or 
discrete rotational 
symmetry of the nth order, 
with respect to a particular 
point (in 2D) or axis (in 3D) 
means that rotation by an 
angle of 360°/n does not 
change the object as a 
whole.

O
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Translation
Invariance = invariant points = none

(where g(S) = S, S expands the 2D plane)



Glide reflection is composed of a translation
that is ½ of the smallest translation symmetry 
t and a reflection r w.r.t. a reflection axis 
along the direction of the translation

t

Glide-reflection
Invariance =  invariant points = none



A Tile

Wallpaper
Pattern

t1

t2

Tiles = T(t1,t2)
p2





Four Types of Symmetry 
Groups in 2D Euclidean Space



Why “symmetry”? 
Because 
• they exist everywhere …
• they are well-defined mathematically, while 

almost never appear in reality the way they 
are defined in a textbook

• there is a diverse set of types of symmetries
• It plays a crucial role in intermediate-level 

vision – across object class, modality, and 
scale …



Why “Symmetry detection”?

• A historical perspective …







Statistics of Symmetry Detection 
Papers in Computer Vision and 
Computer Graphics (36 years)
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Why “real world images”?



A turning point …

• G. Loy and J. Eklundh. Detecting symmetry and 
symmetridc constellations of features. In 
European Conference on Computer Vision 
(ECCV’04), Part II, LNCS 3952, pages 508,521, 
May 2006.

• V. Prasad and L. Davis. Detection rotational 
symmetries. In IEEE International

• Conference on Computer Vision (ICCV), pages 
346–352, 2005.



ECCV06 Loy & Eklundh

ICCV05 Prasad & Davis

SIGGRAPH 2005
Liu, Hays, Xu, Shum



Previous Evaluations
• Performance Evaluation of State-of-the-Art Discrete 

Symmetry Detection Algorithms
Minwoo Park, Seungkyu Lee, Po-Chun Chen, Somesh Kashyap, 
Asad A. Butt and Yanxi Liu
Computer Vision and Pattern Recognition Conference (CVPR '08) 

• A Quantitative Evaluation of Symmetry Detection Algorithms
P. Chen and J.H. Hays and Seungkyu Lee and Minwoo Park and 
Yanxi Liu
CMU-RI-TR-07-36, Robotics Institute, CMU
PSU-CSE-07-011, CSE, PSU 2007 







A Fun and Exciting Program
AM
Competition Details (reflection/rotation) ---

Ingmar Rauschert
Top winners presentations:
Detecting Bilateral Symmetry with Feature 

Mirror
Mo and Draper 

Multi-Scale Kernel Operators for Reflection and 
Rotation Symmetry 

Kondra and Petrosino
Symmetry-growing for skewed rotational 

symmetry detection
Kim, Cho and Lee



A Fun Full-day Program
PANEL on Symmetry-based Object 
Recognition, Segmentation and 3D 

Reconstruction
Symmetric Parts and Their Role in Object 

Recognition
Sven Dickinson

Symmetry-integrated Image Segmentation
Bir Bhanu and Yu Sun

New Addition: Symmetric Piecewise Planar Object 
Reconstruction from a Single Image

Xue, Liu, Tang, The Chinese Univ. Of HK

AM



PM starting at 1:30
Competition Details on Translation Symmetry Detection
Ingmar Rauschert

Panel on Urban Scene Analysis

Translational and reflection symmetry for detection of salient 
repeating regions in urban scenes 

Changchang Wu, Jan-Michael Frahm and Marc Pollefeys
Image-based Facade Modeling and Symmetry Detection

Long Quan
Parsing Facade Images using Reinforcement Learning

Iasonas Kokkinos and Nikos Paragios
Discussion 

4:00pm Summary and Conclusion Yanxi Liu


