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Art object 
3D digitization and modeling
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ImageImage--based approachbased approach
Computer vision Computer vision –– Computer Computer graphicsgraphics
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StereoStereo--silhouette fusion silhouette fusion problemproblem
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ImageImage AcquisitionAcquisition
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3D Constraints of 3D Constraints of nn silhouettessilhouettes
(visual hull)(visual hull)
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l Intersection of  retro-projected silhouettes 
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3D Constraints of 3D Constraints of nn silhouettessilhouettes
(visual hull)(visual hull)

l Intersection of  retro-projected silhouettes 

Indexing and 3DIndexing and 3D--modeling developed in SCULPTEUR projectmodeling developed in SCULPTEUR project 15

Relation BetweenRelation Between
Visual Hull and SilhouettesVisual Hull and Silhouettes

l In theory, 

l By construction, 

l In practice,

Visual hull silhouettes

⊆

Original silhouettes=

Visual hull silhouettes Original silhouettes

Visual hull silhouettes Original silhouettes⊂
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l Length of the common contours 
{original silhouettes - visual hull silhouettes}

A Silhouette Coherence Measure A Silhouette Coherence Measure 
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Silhouette Coherence Silhouette Coherence 
AAppliedpplied to to CCalibrationalibration
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3D 3D ObjectObject ReconstructionReconstruction

l Deformable model initialisation

l Internal force

l Texture driven force

l Silhouettes driven force
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Visual Hull ConstructionVisual Hull Construction

octree volume mesh simplification
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3D 3D ObjectObject ReconstructionReconstruction

l Deformable model initialisation 

l Internal force

l Texture driven force

l Silhouettes driven force
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TextureTexture DrivenDriven ForceForce

l 3D volume of multi stereo corrélations
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Correlation volume Shaded view (after binirization)

Texture Driven ForceTexture Driven Force
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Octree partition GVF computation

Texture Driven ForceTexture Driven Force
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Silhouette driven fSilhouette driven forceorce

distance to silhouettes
( )VHd v ( )vα

silhouettes satisfied
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Deformable ModelDeformable Model Itération Itération 

1
int( ( ) ( ) ( ))      k k k k k

i i tex i sil i iv v t F v F v F v+ = + ∆ + +

: regularisation weight

β

γ

β γ

: silhouette weight
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Texture Texture MapMap CreationCreation
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Texture Texture Map CreationMap Creation

normal

colour
(x,y,z)

surface

Particule Definition Colour determination
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57639 vertices, 115282 triangles

ResultsResults
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ResultsResults
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47159 vertices, 94322 triangles

ResultsResults

originals
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ResultsResults

83241 vertices, 166482 triangles

original
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ResultsResults

original
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original

original
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Art object 3D indexation

? ?

? ? ?
?

? ?
?
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3D Indexation3D Indexation

• Many different approaches
• Common indexing problematic

• An active research area
• 3D databases of various content

1. Signature compactness
2. Geometrical and topological characterization
3. Pose and scale invariance
4. Speed of calculation
5. Mesh connectivity invariance

…
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S

• Function µ define on the surface:

3D Indexation: 3D Indexation: Reeb Reeb Graph approachGraph approach
• [Hilaga et al ’01]

Indexing and 3DIndexing and 3D--modeling developed in SCULPTEUR projectmodeling developed in SCULPTEUR project 41

• Function µ define on the surface
• Choice of the µ function

3D Indexation: 3D Indexation: Reeb Reeb Graph approachGraph approach
• [Hilaga et al ’01]

µ(v) =  z µ(v) = centroïde

û object topology
û rotation invariance
û stability
ü computation time

û object topology
ü rotation invariance
û stability
ü computation time

ü object topology
ü rotation invariance
ü stability
û computation time
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3D Indexation: 3D Indexation: Reeb Reeb Graph approachGraph approach

Exemples
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Augmented Augmented multiresolution Reeb multiresolution Reeb GraphGraph
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Augmented Augmented multiresolution Reeb multiresolution Reeb GraphGraph

Multiresolution
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Augmented Augmented multiresolution Reeb multiresolution Reeb GraphGraph

Multiresolution
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???

Graph similarityGraph similarity
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• Multiresolution-based:
→ from coarse-to-fine : r = 0    r = R

Strategy:

Graph similarityGraph similarity

r
r + 1

µ
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Strategy:

• Multiresolution-based:
→ from coarse-to-fine : r = 0    r = R

Graph similarityGraph similarity

• Node matching:
→ topological criteria (consistency, # branchings, # terminal nodes)
→ node geometrical attributs

r
r + 1

m nM N

µM’ N’
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Strategy:

Graph similarityGraph similarity

• Multiresolution-based:
→ from coarse-to-fine : r = 0    r = R

• Node matching:
→ topological criteria (consistency, # branchings, # terminal nodes)
→ geometrical attributes
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Strategy:

Graph similarityGraph similarity

• Multiresolution-based:
→ from coarse-to-fine : r = 0    r = R

• Node matching:
→ topological criteria (consistency, # branchings, # terminal nodes)
→ geometrical attributes

Subgraph matching
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• Node matching:
→ topological criteria (consistency, # branchings, # terminal nodes)
→ geometrical attributes

Strategy:

• Similarity of node pairs
→ 3D geometrical attributes

Ratio (volume2/surface3)
Cords histograms
Local curvatures
3D Hough transform
…

→ 2D color texture

Graph similarityGraph similarity

• Multiresolution-based:
→ from coarse-to-fine : r = 0    r = R
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ResultsResults
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ResultsResults
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ResultsResults
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ResultsResults
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ResultsResults
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ResultsResults
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