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Introduction

Calabi Flow Conformal 

 Bunny (a) and its parameterization by Calabi flow (b), and texturings. 



Introduction

Calabi Flow Conformal 

Overview 

2. A different conformal parameterization algorithm  

1. The discrete Calabi flow and dual-laplacian operator  

3. The similar results with Ricci flow and CETM



Theory

Calabi Flow Conformal 

1. Calabi Energy on smooth surfaces

2. Calabi Flow on smooth surfaces

3. Calabi Flow with isometric coordiantes



Theory

Calabi Flow Conformal 

3. If                   and the same, then the metric is in same conformal class

Conformal Class

1. Thurston’s circle packing metric:

 2. Inversive distance circle packing metric:



Experiments

Calabi Flow Conformal 

We use inverse distance circle packing in our experiments



Theory

Calabi Flow Conformal 

1. Discreate Calabi energy on discrete meshes

2. Discrete Calabi Flow on discrete meshes

Discrete Ricci flow



Theory

Calabi Flow Conformal 

Discrete Calabi Flow
Dual Laplacian

Target curvature

Dual Laplacian is positively defined, so curvature equals to target 
curvature after convergence.



Theory

Calabi Flow Conformal 

Computation of Dual Laplacian
Power center

Compare to the cotangent Laplacian:

Power circle : orthogonal to three vertex circles  simultaneously
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Calabi Flow Conformal 

Algorithm: Gradient Descent

Gradient Descent
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Calabi Flow Conformal 



Experiments

Calabi Flow Conformal 

1. Fix Boundary Choose four corners whose target curvatures are pi/2.



Experiments

Calabi Flow Conformal 

2 Circular Boundary

Update target curvatures on the boundary in each iteration:
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Calabi Flow Conformal 

3 Free Boundary Set du = 0 on the boundary
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Calabi Flow Conformal 

4 Genus one 

(a). Compute a flat metric

(b)  Embed mesh by it
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Calabi Flow Conformal 

Comparison

Calabi flow:

Ricci flow:

CETM:



Experiments

Calabi Flow Conformal 

As same as Ricci flow and CETM:
                    
                            The success of discrete Calabi flow  depends on the quality of meshes.
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