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The Corpus Registration Problem

Goal: Align an entire corpus of body scans. Build a highly realistic 3D body model.
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Challenge

Register a 3D template mesh to each GOaI

ApprOaCh scan. Each aligned template must

Model learning relies on scans (R QE YR Y YRR SR Y XX EX R SRR C L EYSNRNEL closely match the surface of each An accurate 3D model of the body that
that are accurately registered to T; % ;PF “: ;NH }1’;23‘3 ;MH M’; /H%\W%\A H’; ﬁg m% Coregistration approaches model learning and scan. All alignments must also captures non-rigid pose deformation and
a common 3D template. % AT M’;MHW’R\M}MMMM template registration simultaneously. The template be in accurate point-to-point individual shape variations across a
Accurate registration is difficult  (REXEESRERURENUSELY SR ASRLELNERL) s aligned to each scan while an articulated model correspondence. population.
without a good model of how the W:M:M i%m’lmlpg%mmn; Mg%m%“ is estimated to fit all alignments.
template is allowed to deform. [y g R NS RERMINERSNRNNRANTATIN0
Solution: Coregistration simultaneously registers the corpus and builds the model.

Outputs

When coregistering a corpus of scans
SCAPE and BlendSCAPE we obain
Models or articulated 3D Shape * T* : An alignment to each scan

- 0% : A pose estimate for each scan §*

SCAPE [2] and BlendSCAPE realistically deform a segmented template mesh T - D*: A shape estimate for each Scan SZ Allgnment T*

to have pose 6 and shape D. person p in our corpus

* O :Apose deformation model.

Before each part of T'is rotated by R(6), D applies a per triangle shape For each scan § the resulting model

deformation and Q(6) applies a per triangle pose correction. M( 6%, D’ Q(6*) ) should closely match
each alignment T*.
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The Optimization Results

By minimizing a single objective function, we reliably obtain high quality We coregister a corpus of several hundred 3D scans featuring multiple individuals in a wide range of poses.
alignments to noisy scans while simultaneously learning a realistic articulated Coregistration improves the model’s ability to fit test and training data and yields visually accurate alignments.
body model.
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In SCAPE R(0) applies the same rigid rotation to every triangle within each part. In L k Di ok
BlendSCAPE, triangles are rotated by weighted averages of the part rotations.
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BlendSCAPE smooths away artifacts, making Q(0) easier to learn.
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person’s body shape D?, and the global pose deformation model Q(9).



