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Abstract 
 
The problem of categorizing generic objects is a very challenging one. Single objects vary 
in appearances and shapes under various photometric (e.g. illumination) and geometric 
(e.g. scale, view point, occlusion, etc.) transformations. One of the key issues is to find a 
suitable representation to encode such a tremendous visual variability. It is clear that 2D 
and 3D geometrical constraints are an essential ingredient of this representation 
problem. Of the assortment of algorithms proposed for modeling objects, however, very 
few of them have exploited deeply the intrinsic geometric aspects of the objects. In this 
talk I will discuss the idea of using spatial reasoning for object categorization and 
introduce novel ways of incorporating critical spatial information into object models. 
 
I will start by presenting a new model to represent object classes which incorporates 
appearance and 2D shape information jointly. Modeling objects appearance by 
distributions of visual words has recently proven successful. Here appearance-based 
models are augmented by capturing the 2D spatial arrangement of visual words. 
Compact spatial modeling is achieved through the introduction of adaptive vector 
quantized correlograms, which we call correlatons. Discrimination power of the proposed 
models is assessed with respect to existing databases, and shown to outperform 
appearance-only models.  
 
Then, I will push the idea of using spatial reasoning for object categorization even 
further. I will focus on the problem of true 3D object categorization for handling arbitrary 
rotations and scale changes. The idea is that one does not need to go all the way to 
reconstructing a 3D object in order to recognize it. Our approach is to capture a compact 
model of an object category by linking together diagnostic parts of the objects from 
different viewing point. These parts are connected by 3D spatial transformation. The 
resulting model is a compact summarization of both appearance and geometry 
information of the object class. In the proposed framework, learning is done via minimal 
supervision compared to the previous works. I will demonstrate that the added 3D spatial 
information yield a substantial improvement in classification accuracy.  
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