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Problem Statement ﬁ_

A (Way too) Often, 3D scans have several problems due to:
Specimen or part size
Glossiness and transparency
Deep cavities
Thin structures
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Problem Statement & s

A Typically, problems manifest as:
Spikes at silhouettes

Poor (unde¥) sampling of the surfaces
Skewed surfaces
Holes
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A The same problem seldom manifests in all digitization approaches
simultaneously

Examples

A SfMis:
better at capturing small or thin structures
Able to better cover cavities

biased by texture and gloss skew / failure
Unable to handle translucency / partial transparency
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A The same problem seldom manifests in all digitization approaches
simultaneously

Examples

A Active scanning:
IS more precise
Is more resilient to gloss and translucency
Does not properly sample cavities (fixed sensor setup for triangulation)
Produces spikes or fails at thin silhouettes
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A So why notombine techniqueto get the most out of them?
This is a model processing tool chain, not a new algorithm

A Important: Input 3D models need not be complete scans!

A Requirements:
Preserve higher detail (geometric / textural)

Selectively retain correct / better geometry
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The Processing Pipeline

___ Aligned meshes with
highlighted differences

Optional (if color is required and
no vertex color information exists)

Object
Fusion

Optional (if supersampled
mesh is not desired)
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Preprocessing

Aligned meshes with
highlighted differences

Object Preprocessing

. — Optional (if color is required and
(Semi-) Automatic Alignment no vertex color information exists)

Problematic Area Detection

Patch Extraction

Color Balancing
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i Mesh Reconstruction
I B S G R R ¢
Optional (if supersampled
mesh is.not desired)

“; | Mesh Simplification

Optional (if texture is required)



Preprocessing Alignment ﬁ_

A Digitized versions are generally not aligned

A Scale is assumed correct (part of the individual
reconstruction process)

StM partial
~ model (for
A Semiautomatic approach: . correction)
Manual rough transformation
ICP

(e.g. via MeshLab)

A Automatic approach:
Global registration (e.g. Super4PCS)

Local refinement (e.g. SICP)

Full active scan "%
(Artec3D Spider)



Preprocessing Defect Detection

A Measure modeto-model distance (e.g. iMeshlal)
A (automatically) select high deviation regions on both models
A Decide which patch to keep

5.5mm
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Mesh Color Supesampling

Aligned meshes with
highlighted differences

Object Preprocessing

Optional (if color is required and
no vertex color information exists)

Mesh Super-sampling

Texture to Vertex Color Transfer

Object
Fusion

Optional (if supersampled
mesh is.not desired)

. . - i

Texture Parameterization

L =7 A : Vertex to Texture Color Transfer

Optional (if texture is required)



Mesh Color Supesamplinggc Why?

A Case: Textured meshes only

A Mesh fusion: BAD!!

A Must fuse underlying point clouds and reconstruct surface, insfyad
A Must transfer textural information to mesh vertices
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Mesh Color Supesamplinggc Why?

A Textural information islecoupledfrom mesh density
Texture Is often of higher frequency (detail) than geometry:
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Mesh Color Supesamplingg Why? & s

A Simply assigning sampled texture to vertiteses a lot of detdil
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Mesh Color Supesamplingg Solution & s

A Densify meshes prior to textwto-vertex color transfer and fusion

Texture color Vertex colors (526K triangles) Vertex colors (2599K triangles)




Model Fusion
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Aligned meshes with
highlighted differences

Object Preprocessing

: S Optional (if color is required and
(Semi-) Automatic Alignment no vertex color information exists)

Mesh Super-sampling
Texture to Vertex Color Transfer

Point Cloud Fusion

Mesh Reconstruction

Object
Fusion

Optional (if supersampled
mesh is.not desired)

Texture Parameterization

Vertex to Texture Color Transfer

Optional (if texture is required)



Textured Mesh Generation




