
2006/6/15 1

Visual Hull Construction in the 

Presence of Partial Occlusion

Li Guan, Sudipta Sinha, Jean -Sebastien Franco, Marc Pollefeys

Department of Computer Science

UNC -Chapel Hill

{lguan, ssinha, franco, marc}@cs.unc.edu



2006/6/15 2

The Problem

ÅFor Silhouettes (Background Subtraction)

ÅFor Visual Hull

Original Data from www.mpi -
sb.mpg.de/departments/irg3/kun
gfu/index.html

The subject is not 

completely located in the 

constructed visual hull. 
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Previous Work

ÅOcclusion -free environment

ðTheory 

ÅBaumgart ô74, Laurentini ô94 etc. 

ðVolumetric visual hulls

ÅMartin et al. ô83, Szeliski ô93 Matusik et al. ô00 etc.

ðPolyhedral visual hull

ÅMatusik et al. ô01, Franco et al. ô03 etc.

ðOther advanced representations

ÅSelf -occlusion

ð Space Carving

ÅKutulakos et al. ô99 etc.

ðGraph cut

ÅVogiatzis et al. ô05 etc.
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ÅOcclusion Mask (similar to projection matrix)

Assumptions

ð Static Occluders

ð Occluders in front of all moving objects

ÅExtended Silhouette

The Idea
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Outline

ÅOcclusion Mask Extraction

ÅMain algorithm

ÅAlgorithm Analysis

ÅExamples

ÅSummary
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Occlusion Mask Extraction

Å For every camera

Å Occluder boundary extraction using observation 

videos

Å Independent of calibration

Å On -line updating system
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Foreground Blob

Cumulated Silhouette Image (CSI)

Å Brostow et al. Motion Based Decompositing of Video, ICCV , 

`99

Construction Site Video
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Extend CSI to find occluder 

boundary

Å No need to accumulate pixels inside a foreground 

silhouette (Foreground boundary is enough)

Å Delete pixels inside foreground region in other 

frames

Å Only a portion of the foreground silhouette 

boundary is effective ñEffective Boundary

Region above which 

foreground object 

never reached ñthe

Phantom Boundary


