Jdodoooog3nouodn

Three Dimensional Information Extraction from Multiple-View Images
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ABSTRACT

The recovery of 3-D information from an image sequence has been an
important research subject in computer vision, as well as in such application
areas as robot vision, autonomous vehicles, model-based image/video coding, and
3-D modeling. Based on the linear projection model, the factorization method
formalizes the problem as solving a set of linear equations in terms of the shape
and motion parameters with the Singular Value Decomposition, which is known
to be robust against numerical errors. The factorization method assumes that all
the feature points selected on the first frame of the image sequence can be
tracked throughout the sequence. This assumption is violated, however, if some
feature points observed on the previous frame disappear or new features are
introduced on a later frame. In this paper, based on the factorization method with
the paraperspective projection model ,we present a method for accurate inference
of the projection of an occluded feature point onto the image plane so that the
estimated location can be close to the mapping by the perspective projection. The
results of estimation are evaluated by using synthetic data and some results of 3-
D information extraction are shown by using real image sequences.
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Tracking matrix recovery error
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Fig.5 Recovered tracking matrix error according to
the noise level.
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Fig.6 Recovered shape error according to the noise level.
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Rotation error
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Fig.7 Rotation error according to the noise level.
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Tracking matrix recovery error
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Fig.8 Comparison of methods with respect to the

recovered tracking matrix.
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Fig.10 Comparison of methods with respect to the
rotation error.
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Fig.9 Comparison of methods with respect to the
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Fig.11 First frame of MOAI image sequencél al] feature
selection result8] b[J and two views of recovered shape
Oc,dO

goobobobooooboboboooooobboooo
gobobbooooobobbooooobobooooon
gobobobooooobobbooooobobooooon
OO00000OFRgaddcmO0O00mOomOon
oboboOooooobpce-10boog1sooooooon
opHSOOOOOOOO200000003000000
goobopo40000000000000DODO0O0O760
gobobboooobobbooooobobooooon
OFigl2dOOon

34

OcO 0Odo

Fig.12 Three frames of PHS imagél a,b,c] and its
recovered shape with texture mapped dCl
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