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The Grand Slam



Mesh	Generation	&
Geometry	Processing



Level-Set

Mesh Generation

𝑆 = 	𝑓%& 𝑐



Poligonization

Mesh Generation
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Marching	Cubes
• Lorensen and	Cline,	1987
• Look-up	table	method
• Not	adaptive
• Sliver	triangles

Mesh Generation



Ambiguities	of	Marching	Cubes	:

tri-linear	topology	=	original	topology	?

Mesh Generation



level	7level	6level	5

Torus

level	4

( )( ) ( )
2

22 2 21.5 1.35 0x y z− + + − =

Guaranteed

Not	Guaranteed

Mesh Generation



level	10

– Teardrop	surface
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The	effect	of	geometry	criterion
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Mesh Generation



Sketching



We	want	to	create/modify	a	feature	around	the	sketch

How to sketch a mesh?



Sketch-based Systems in Industry



sketching adaptive refinement feature creation

Sketch-based Mesh Augmentation



Feature Generation:	vertex displacement



Surficial Displacement

inward surface displacement



Silhouette Sketching

• parametrize sketch
• silhouette detection
• parametrize silhouette
• find correspondences
• mesh refinement
• mesh augumentation



Computer	Animation



Physics in Graphics



SPH Fluids



Liquid Rope Coiling Effect

Jet Buckling



Jet Buckling in Special FX

non-physical	model

A.	Ruilova,	Creating Realistic CG	Honey,	ACM	SIGGRAPH	2007	(posters)	





Boundary Particle Detection



A definition for boundary particles



The Method



Input
Pipeline



Auxiliary	grid	and	viewpoints	generation
Pipeline



Visibility	test
Pipeline



32

Final	result
Pipeline



Surface Reconstruction



Surface Reconstruction





Rendering



Monet,	1904

A Brief History of Art



The	Enemy



Ray-Tracing

POV-Ray



Non-Photorealistic Rendering (NPR)

Scanner	Darkly ,	2006



Pen-and-Ink Illustration

Leonardo	da	Vince Richard	Bell



Fluid-based Hatching



Fluid-based Hatching



Fluid-based Hatching



Visualization	&
Image	Processing



Multidimensional	Projection



Image Colorization

Input Data

scribble-based

example-based

Feature Extraction Multidimensional Projection Pixel Classification Image Colorization

User Interaction



Data	Collection

Paper	Collection



Data	Collection





Multi-task Classification

Visual	analysis

Global	behaviors
or

Multi-task queries:
Squares &	filled &	red

Class	 probabilities



Radviz

Seifert	et	al.	(2010)



Radviz

Problems:

• Binary	>	Multi-class



Radviz

Problems:

• Binary >	Multi-class
• Mixed	tasks



Radviz

Problems:

• Binary >	Multi-class
• Mixed	tasks
• Opposed	anchors	side	
by	side



Concentric Radiviz

Concentric	circles
Shape	 Task

Filling	 Task

Color	 Task





Thanks!

Questions?

http://www.icmc.usp.br/~apneto/pub.html

Vídeos da	apresentação:


