A Space Carving Approach to
SurfaceEstimation
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Overview

A Space carving is a volumettazhnique to reconstruction that
usesray information to carve the space
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A Motivated by the above paradigm, discuss a new technique tc
surface estimation (that uses ray information)




Space Carving

+ Reconstruction of real objects that are ron
smooth, significant occlusion®gxture-less

+ ImportantConcept: Use of Ray Information

Coloring that pixel
indicates regions in
front of it are free




SurfaceEstimation

A Reconstruct the shape of a
general 3D scene from a set

of points

A Different types of sensor data
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Related Works

A Most approaches are basedj
on iImplicit/parametric
representations

I Least Square fitting

I Number of parameters -
increases with complexity ANz Raye
surface S |

I Affected by sparsity




Lets formulate as a classification task

A Define interior and exterior points

A Formulate it as tweclass data
classification

A Find the hypeiplane, separating
the two classes, that maximizes
the margin between them

I Hyper plane corresponds to the .
surface estimate

A Can deal with any complex
surfaces in the notlinear setting
(using kernel trick in SVM)




Problems

A Cannot deal with sparse
data/grazing angles

A Does not exploit ray
iInformation to reduce
ambiguity




Spacecarving based Approach

A Similar formulation as SVM
earlier

A But add the raybased
constraints

A Solved using gradiefitased
method (similar to Gauss
Newton as discussed in
class)

Fling+ A= fiAp) +Jia
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ResultxStereo Data
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