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Multi-Aspect Modeling of 3D Objects based on Local Features and
Its Application to 3D Object Recognition

KEN’ICHI NAKATA™T  TOSHIKAZU WADA 2

Appearance based 3D object modeling is a handy approach for 3D object recognition. The most representative method in this
approach is parametric-eigenspace method, which models the appearance variations of a 3D object by a manifold in eigenspace
and recognizes the object name and the observation direction by using the manifolds of multiple objects. This method, however,
is not robust against occlusions and background variations. For solving this problem, this paper proposes a robust 3D object
modeling and recognition method based on local features. The inputs of this method are the images of objects representing their
aspects. From these images, tons of local features are generated. Some are unique to an object and some are not. Also, some are
created by specular highlight and shadows. By grouping the appearances of contiguous aspects, we can obtain a compact
representation of an object, which indirectly excludes fragile and non-essential features. However, excessive grouping may cause
poor recognition rate. The distinctive features unique to an object can be found by using the framework of Diverse Density (DD).
The DD can be used also for controlling the grouping process. Our DD guided local feature selection and grouping is applied to
Coil image dataset for object recognition task. Through comparative experiments with parametric-eigenspace method for
occluded and background added input images, we confirmed that our method achieves much higher recognition rate.
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