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Overview
I
¢ Introduction

¢ Correspondence preserving elastic surface
registration

¢ Building a shapewndel
¢ Shapepredictionfromfeatures
¢ Conclusions and future work
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- Introduction




Introduction

T
¢ Capturing shape variabllity
¢ Predict a shape based on a simple set of features




Applications

¢ Early validation of neabody product design, such
as chairs, backpacks, clothing,...

¢ Virtual validation for wide range of body shapes by
linking CAD design on mannequin

¢ Improved fit leads to increased comfort
¢ Development of sizing systems for retall

¢ For e.g. furniture
¢ Based on body type
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Correspondence Preserving Elastic
Surface Registration
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Surface Registration Framework
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Find Corresponding Points

¢ Cast a ray In the direction of the normal from

source points to target surface _
corresp(zgdm
] poin
¢ Constraints

¢ Maximum angle between source and target normal

¢ maximum distance from source Affine
: : alignment
C no intersections allowed between sourcetarget

Good correspondence o
\‘\' Bad correspondence
,( . L

elastic
deformation
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Affine Alignment

¢ Surface alignment based on
corresponding points corresponding

points

¢ affine transformation
¢ least squares solution

affine
alignment

elastic
deformation
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Elastideformation
N
¢ displace each vertex separately
¢ translation vector per vertex corresponding

¢ stiffness

¢ neighboring vertices forced to move along

. . -
¢ decreases as iterations progress e
Target surface—@ —@—@—@—©

Deformed source
surface

Source surface—@—@—@—@ .,

* B. Amberg, S. Romdhani, T. Vetter. Optimal Step Nonrigid ICP Algorithms for Surface Registration. In Proc. Conf.

elastic

deformation

Computer Vision and Pattern Recognition, 2007.
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Elastideformation
e
¢ displace each vertex separately
¢ translation vector per vertex corresponding
¢ Stiffness

¢ neighboring vertices forced to move along

alignment

¢ decreases as Iterations progressE affine

elastic

deformation
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source deformed source target

* B. Amberg, S. Romdhani, T. Vetter. Optimal Step Nonrigid ICP Algorithms for Surface Registration. In Proc. Conf.
Computer Vision and Pattern Recognition, 2007.



Surface Registration Framework

¢ affine alignment + elastic deformatiom

¢ surfaceat iteration I: ——
Y | p’(v ) |"Hv N points

¢ stiffness factdr to controklasticity

¢ Influence of elastic deformatipn

affine

¢ Nho surface parameterization involved eliE
¢ applicable to complexopologies
¢ hot sensitive to topological noise

elastic

deformation
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Correspondences

Average surface

Registere population
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- Building a Shape Model




Data

S
¢ CAESAR database
¢ Standing and seated pose
¢ Antropometricaineasures + metdata
¢ Markers (annotated + 3D coordinates)
¢ In our current model: 147 men and 265 women

P
e
Lt s
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Population Correspondence

target corresponded  aligned points
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Population Correspondence

¢ statistical shape model 4

c meansurface:
Cc modes of variation

¢ Instancel £ 4

¢ Elgenvector matrix: < b

. Parameters of instanc:

¢ model parameters

¢ size and shape
¢ position normalization via Procrustes alignment

¢ Iterative affine alignment to population mean
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Shape Modes all subjects

¢ Principal Component Analysis ‘
e

-3S mean +3s -3s mean +3s

>

Mode 1

Mode 2



