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Inspiration

"É da natureza íntima da Matemática  
a busca do entendimento das coisas simples e fundamentais  

naquela faixa de idéias onde, segundo os gregos antigos,  
Verdade e Beleza se misturam de maneira indistinguível.”

Manfredo do Carmo, 28 de Agosto de 1984 (*)

(*) Parte do discurso ao receber o Prêmio Nacional de Ciência e Tecnologia



The Big Picture

Mathematics Computing Art



Three Pillars
Analysis Adaptation Depiction

Rigorous Bounds for Polynomial Julia Sets, Journal of Computational  Dynamics (2016) with Diego Nehab, Jorge Stolfi, and João Batista Oliveira



The Beginning
• PhD thesis @ IMPA

Start of IMPA’s  
Academic Program  
in Computer Graphics



Main Contributions
• Physically︎-Based Sampling for Implicit Objects︎ 

 
 

• Taxonomy of Structuring Problems  
 

• New Ideas for Modeling Implicit Geometry  

Gradient Field

Spanning Trees

Tubular Neighborhood

Dynamical Systems

Computational Geometry

Differential Topology



Our First Joint Paper
• Graphics Interface'92

- Results



Expanding the Collaboration
• Texture, Implicit Objects and Particle Systems
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(Part 1) With IMPA’s Crowd …
• Papers and Films

SIBGRAPI’95 - Main Track SIGGRAPH’97 - Video Show 



… and With the Man Himself (Part 2)
• Canada Connection

SIBGRAPI 1998 



The Basic Method

1. Projection Step
support surface texture implicit surface

particle advection by gradient flow

texture coordinate transfer

2. Mapping Step

- Implicit Surface Points 

- Texture Coordinates

• Compatible Surfaces

- Source / Destination



Extensions

1. Color Blending

Articulated Objects

2. Transformation Blending


• Blob Trees

- Composite Implicit Objects

Metaballs



We Wrote the Book
• Main Research Topic



TOG!
• ACM Transactions on Graphics, 1999



The Method
• Base Mesh Generation


- Input:  Surface Description 

- Output:  Triangular Mesh 

• Edge Sampling

- Input: Edge Endpoints


- Output: Multiresolution Curve 

• Cell Structuring

- Input: Triangular Cell


- Output: List of Sub-Cells

Case 1 Case 2 Case 3



Algorithm

flatness test

edge sampling



Agnostic to Representation
• Parametric and Implicit Surfaces

offset surfacesaddle patch



Adaptation
• Boundary, Curvature, etc…

parametric torustrimmed Bezier patch



Multi-Resolution
• Level-of-Detail  and  Visualization

polygonal approximation of fractal rock

multi-resolution sequence / camera zoom



Other Works
• With Me…



… and Many More
• With Students and Collaborators



Stay Tuned for the Next Episodes..



– Steve Jobs

“There is one more thing.” 



Thank You!
• The Organizers






