
Mathématiques - Informatique

ALICE

Geometry and Light

Bruno Lévy

ALICE Géométrie & Lumière

CENTRE INRIA Nancy Grand-Est



OVERVIEW

Part. 1. Research axes, Evolutions, Applications

Part. 2. From Graphics to Fabrication

Part. 3. From Geometry Processing to Applied Math.

Part. 4. Future Works



Research Axes

Evolution

Application Domains

1



Part. 1. Research Axes 2006 - 2012
Computer Graphics /

Automatic Content Creation
Geometry Processing 



Part. 1. Research Axes 2006 - 2012
Computer Graphics /

Automatic Content Creation
Geometry Processing 

Texture Mapping



Part. 1. Research Axes 2013 - 2016

Into reality

Poppy Inria project Flowers



Part. 1. Research Axes 2013 - 2016



Part. 1. Research Axes 2013 - 2016



Part. 1. Research Axes 2013 - 2016

Into reality

Poppy Inria project Flowers



Part. 1. Research Axes 2013 - 2016

Into reality Into abstraction
Poppy Inria project Flowers



Part. 1. Research Axes 2013 - 2016

Into reality Into abstraction
Poppy Inria project Flowers

Simulating Reality Realistic Numerical Models

3D mesh of a microstructure generated by IceSL
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Part. 1. Application Domains 

Computational Physics

Bose-Einstein Condensate

ANR BECASIM cooperation with physicists and mathematicians



From Graphics to Fabrication
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Part. 2 From Graphics to Fabrication

Coherent Parallel Hashing

Garcia, Lefebvre, Hornus, Lasram

SIGGRAPH Asia 2011
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A runtime cache for interactive procedural modeling

Reiner, Lefebvre, Diener, Garcia, Jobard, Dachsbacher

SMI 2012
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Visualization of Bose-Einstein condensates with IceSL

ANR BECASIM cooperation with physicists and mathematicians
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Part. 2 From Graphics to Fabrication

Make it stand, Prevost, Whiting, Lefebvre, Sorkine, SIGGRAPH 2012

Clean Color, Hergel, Lefebvre, Eurographics 2014

Bridge the gap, Dumas, Hergel, Lefebvre, SIGGRAPH 2014
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Reparative Surgery toy example
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Part. 3 From Geometry Processing to Applied Math.

Finite Element Modeling ?

How ?  

Exotic representation (Dexels)  



Optimize a Voronoi diagram from the point of view of sampling regularity

(quantization noise power)

F=

Vor(i) 

2

dxxi - x
i

Minimize

Theorem: F is of class C2 [Liu, Wang, L, Yan, Lu, ACM TOG 2008]
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Anisotropic mesh:  

* shape can vary

* size can vary

Part. 3 From Geometry Processing to Applied Math.


