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Robust Recognition of 3D Object Using Attributed Relation Graph of
Silhouette's

Daewoong Kim®, Kyunghwan Baek’ and Hernsoo Hahn'

ABSTRACT

This paper presents a new approach of recognizing a 3D object using a single camera, based on the extended
convex hull of its silhouette. It aims at minimizing the DB size and simplifying the processes for matching and
feature extraction. For this purpose, two concepts are introduced: extended convex hull and measurable region.
Extended convex hull consists of convex curved edges as well as convex polygons. Measurable region is the
cluster of the viewing vectors of a camera represented as the points on the orientation sphere from which a
specific set of surfaces can be measured. A measurable region is represented by the extended convex hull of the
silhouette which can be obtained by viewing the object from the center of the measurable region. Each silhouette
is represented by a relation graph where a node describes an edge using its type, length, reality, and components.
Experimental results are included to show that the proposed algorithm works efficiently even when the objects are
overlapped and partially occluded. The time complexity for searching the object model in the database is O(N)
where N is the number of silhouette models.
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Fig. 1 The representation of convex hull and

extended convex hulls for 3D objects
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Fig. 2 A measurable region on the oriented sphere
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Fig. 3 Measurable regions of convex and concave
curved surfaces using extended convex hull
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Fig. 6 Graph representation of the extended convex
hull of a silhouette

Object Image Silhauetie || S L RVONIT, f
Detection Detection Extraction {
j
tal
{;:?lm“ mn:l *—*(Cnntinuc)

]
SiThoustte 1, Sithouette 2, Sithouette ny
| H |

I 1 L | ] 1 1 L i 1 1 i ]
[sSC] L IRV INITY [SCT L TRVINET]  [SCT L TRV [NIT]

Fig. 7 Recognition procedure Using silhouette
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Fig. 8 Four object models used for the experiment and their silhouettes whose features are
included in the database for recognition
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