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Parameterization





Discrete metric 
Edge lengths 
 

Discrete Gaussian 
curvature 
Angle deficit from 𝟐𝝅; 
Feasible if it sums to 𝟐𝝅𝝌(𝑴) 



Concentrate Gaussian curvature 
at a few singularities 



Poisson equation for factor

¢u=Korig ¡ e2uKnew

¢u=Korig ¡Knew
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Random walk with absorbing states



 Initialize 
All boundary vertices, plus extremal curvature 
point for nonzero characteristic 
 

Move curvatures 
 

Compute conformal factor 
Poisson equation 
 

 If large range, add points 
Extrema of conformal factor; iterate 







 One conformal factor 𝒖𝒊 per vertex 
 

 Edge conformal equivalence: 

𝒍 𝒊𝒋 = 𝒆(𝒖𝒊+𝒖𝒋)/𝟐𝒍𝒊𝒋 

 
 Logarithmic lengths: 

𝝀 𝒊𝒋 = 𝝀𝒊𝒋 + 𝒖𝒊 + 𝒖𝒋 



Length cross ratios are 
preserved 

cij ´
`im`jk

`mj`ki
, for triangles tijk; tjim



Take circles to circles:  “Circle packing”
http://www.designcoding.net/conformal-circle-packing/ 



vi = vertex

°i = radius

eij = edge

©ij = circle intersection angle

`2ij = °2i + °2j + 2°i°j cos©ij

Conformality: ©1 ´ ©2

http://link.springer.com/content/pdf/10.1007%2F978-3-540-68850-1_1.pdf 



Mapping



Möbius Voting for Surface Correspondence 
Lipman and Funkhouser 2009 

isometries µ conformal maps
Hard! Easier 



Map triplets of points
http://www.mpi-inf.mpg.de/resources/deformableShapeMatching/EG2011_Tutorial/slides/4.3%20SymmetryApplications.pdf 



Möbius Voting for Surface Correspondence 
Lipman and Funkhouser 2009 

1. Map surfaces to 
complex plane 

2. Select three points 
3. Map plane to itself 

matching these points 
4.Vote for pairings using 

distortion metric to 
weight 

5. Return to 2 



Bijective conformal maps of the 
extended complex plane

az + b

cz + d

http://www.ima.umn.edu/~arnold//moebius 



Hard work is per-surface, not per-map

Easy 



Cannot scale triangles to flatten

Hole 

©(v) = u(v) + iu¤(v)

PL, 
continuous 

¢u= 0

PL, 
continuous 

at midpoints 
Rotate gradient 

of u 90o 





Blended Intrinsic Maps 
Kim, Lipman, and Funkhouser 2011 

Different simple maps might be good in different places. 



Blended Intrinsic Maps 
Kim, Lipman, and Funkhouser 2011 

Combine good parts of different maps! 
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