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Image Spotting of 3D Objects Using Multi-Resolution
and Eigenspace Representation

HirosHI MURASE! and SHREE K. NAYARIt

This paper proposed a novel method to find three-dimensional object regions from a com-
plex image and simultaneously to measure their direction and size. We refer to this process
as image spotting. The method consists of two stages: object learning and image spotting.
In the learning stage, for a sample object to be learned, a large set of images is obtained
by varying pose and size. This large image set is compactly represented by a manifold in
compressed subspace spanned by eigenvectors of the image set. This representation is called
the parametric eigenspace representation. In the image spotting stage, a partial region in an
input image is projected into the eigenspace, and the location of the projection relative to the
manifold determines whether this region belongs to the object, and what its pose is in the
scene. This process is sequentially applied for whole places with different resolutions of the
input image. Experimental results show this method accurately extracts the target objects in
arbitrary pose and size.
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pose.
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(a) Object region of the learning images

'

(b) Search window
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Fig. 3 An attention window.
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Fig. 4 Eigenvectors for a learning set shown in Fig. 2.
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(c) Distance map from the manifold.
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Fig. 9 Distance from the manifold for each position on the
white line in figure 7 (b): (a) Using 2-dimensional
eigenspace, (b) Using 6-dimensional eigenspace, (c)
Using 16-dimensional eigenspace, (d) Using 16-
dimensional eigenspace for an image with white
noise (SNR=20dB).
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