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Introduction - Goal

*The problem:
Use an image (photograph) of a texture to:

1. produce similar random textures on a plan or
on arbitrary surfaces;

2. be able to control as muc
possible; |
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Introduction - Previous works

« “Pixel-based” synthesis:
[EFRO99],[WEI00],[ASHI01] i

2 better results than with [HEEG95];
2 generalization to arbitrary surfaces
[TURKO1],[WEIO1],[YINGO1];

3 fails for some structured patterns;
A can be slow (except [ASHIO01]);

A not much user-control;

A no volumetric textures (except
height fields);

[ASHIO1]
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Introduction - Previous works

» “Patch-based” synthesis:

Lapped Textures [PRAU00]:
7 fast;
2 works on arbitrary surfaces;

3 fails for some structured patterns;
N no real user-control;
A no volumetric textures;
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Introduction - Previous works

« “Patch-based” synthesis:
Image Quilting [EFRO01]:

7 fast;

2 works for many structured patterns;

N seems difficult with arbitrary
surfaces;

A no real user-control;

3 no volumetric textures
(because of blending);
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Introduction - Previous works

» “Feature-based” synthesis:
[SCHAT79][FLEI95][DISC98]

2 works for arbitrary surfaces;

2 works for structured patterns;
2 works for volumetric textures;

A Only procedural: no analysis;
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Principles

m Introduce analysis to feature-based
synthesis :

- extract features and analyze distributions;
- reproduce distributions.

B Introduce a new level between “pixel” and
“patch”: the particle (texton).
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Segmentation

B Automatic segmentation is very difficult,
if the method has to be general.

B We use two manual techniques:
- color quantization;
- SCissors.
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Classification

B Particles are classified into ,
corresponding to overlapping layers;

A the first class represents a background.
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Co-occurrences

B Positions of particles are analyzed:
- find out neighbors by morphological dilatation;
- store co-occurrences.
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2D Synthesis - principle

B Reproduce distributions:
for each class (layer):
- set one start particle;
- seed particles until plan is full
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2D Synthesis — example 1

H Biscuit has 4 classes:
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2D Synthesis — example 2

2D synthesis 3 e :

B Nodes have 2 classes:
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2D Synthesis — example 3

M paint has 3 classes:
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2D Synthesis — example 4
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2D Synthesis — combination
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3D Surfaces - principles

W

5

Introduction
Principles
Segmentation
Co-occurrences
2D synthesis
3D surfaces

Conclusions

B Use a fast distance measurement and a
tangential frame on the surfaces :
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3D Surfaces - principles
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B Use a fast distance measurement and a
tangential frame on the surfaces :
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3D Surfaces - principles

B Use a fast distance measurement and a
tangential frame on the surfaces :
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3D Surfaces - spread

M the marble has two classes:
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3D Surfaces — example 1
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3D Surfaces — example 2
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3D Surfaces — example 3
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3D Surfaces — example 4
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3D Surfaces - volumetric
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Conclusions

B Advantages :
2 works for arbitrary surfaces;
2 works for structured patterns;
2 works for volumetric textures;
2 method is simple and fast;
7 lets users a certain freedom;

B Drawbacks :
3N requires some initial user work;

3 does not consider correlations among particle positions
of different layers;

N does not work for structured patterns, for which particles
shapes are correlated with positions;

6

5

Introduction
Principles
Segmentation
Co-occurrences
2D synthesis
3D surfaces

Conclusions

27

Conclusions
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Future Works

B Process correctly mosaic-like patterns;

B Take into account correlations between
classes;

B Extract a full 3-D information from images;
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