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Recognition and Reconstruction of 3-D Polyhedral Object using
Model-based Perceptual Grouping
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ABSTRACT

In this paper, we propose a new 3-D object recognition algorithin for man-made polyhedral structures, based
on a model-based perceptual grouping technique. Polyhedral objects are represented by 3-D line features, and both
3-D range image and 2-D intensity image are used to extract them in a scene. Perceptual grouping is performed
on the extracted 3-D line features in a model-based framework, in which the decision tree classifier is employed
for learning and retrieving geometric information of the 3-D model object. On the other hand, in order to
construct relevant groupings of features in a scene, first-level grouping result is represented by Gestalt graph,
which is then decomposed into a finite number of subgraphs, yielding candidate groupings for recognition.
Finally, attempts are made to align each group with the 3-D model in order to find the best matching one. In
addition, by mapping 2-D texture onto the extracted 3-D model, photo-realistic 3-D object can be reconstructed
easily.

In order to evaluate the performance of the proposed algorithm, experiments are carried out on block and city
model board scenes. It is shown that the proposed model-based grouping technique not only reduces the mumber
of the generated hypotheses efficiently, but also provides quite robust matching and reconstruction against noise,
distortions, and occlusions.
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