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n (Tubic et al, 2002)

llows registration, integration and
eps) to be achieved in real time.

plexity for all 3D modeling steps.
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Vector Field Representation (Cont.)

Each voxel provides the information on the vector
point from the voxel center to the closest point.

» Encodes covariance of the points, the surface
normal, distance between the voxel data and the

A surface in each voxel approximated by a plane.

(Tubic,2006)




entation (Cont.)




Problem Statement

The vector field surface representation method is used by
Creaform’s hand-held 3D scanners. The Main problem with the
current implementation of the vector field in the context of
etrology :

Approxiﬂmatin a surface by a plane

Plan‘a‘i“r Approximation is not sufficient for describing small
details




https://doc.cgal.org/latest/Poisson_surface reconstruction 3/

Surface Reconstruction

Unstructured set of points need to
be transformed into a meaningful
digital representation of the
scanned object.




Description of research objective

The overall goal of our project is to
v" Propose a 3D reconstruction approach

v Providing an accurate and robust mesh
everywhere on the surface
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Research Methodology

There are two main solutions for solving the current
problem as :

» Decreasing voxel size in the vector field framework.

» Identify the regions for which the planar approximation of the
surface is not valid and, for these voxels, implement a high-
order surface representation.

preparti



Decreasing Voxel Size in The Vector
Field Framework

> Decreasing voxel size causes an increase in the
number of voxels which increases memory
requirement.

> Each voxel may not receive enough points.




Identify the regions for which the planar approximation
of the surface is not valid and, for these voxels,
implement a high-order surface representation

To achieve the main objective of our project we will :

> Identify in the vector field the regions that require a surface
approximation that is better than a plane

> Refine_mént of the detected regions




Voxel
Detection




Preliminary result for the Sphere, Ellipsoid, Paraboloid




Preliminary simulation experiments on the analysis of the smallest
eigenvalues of the covariance matrix in a voxel(Cont.)




Preliminary result on the Sphere

Representation of the relationship between the smallest
eigenvalue and the radius of a sphere for different voxel
sizes.

Voxel size
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Each color represent a different voxel size. By increasing Fadus
the voxel size the value of the smallest eigenvalue is also
increasing.

o

5

s 5

® 300 =

> 250 2

&

, : : 200 g

Representation of the relationship between the planar g
approximation error and the radius of the sphere. 0

600

Radius

330 340 350 360 k1] 380 390 400
Planar approximation error Radius




Preliminary result on the
Sphere(Cont.)
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Segmentation of the regions for which the planar approximation is
not valid in the vector filed framework

. Segment the vector field into regions composed of the detected voxels for which the planar
approximation fails.

Segmentation




Segmentation of the regions for which the planar approximation is not
valid (Cont.)

Segmentation
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Segmentation of the regions for which the planar approximation is
not valid
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ntation for the segmented regions
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Surface
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Investigating continuity between the segmented voxels and their neighbors

Continuity
Investigating
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