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Abstract – The construction of robotics autonomous systems able to identify 
objects in their environments requires the elaboration of efficient visual object 
recognition algorithms. Our knowledge of the mechanisms of natural perception 
suggests that, when the recognition process fails due to the degradation of the 
observation conditions and to the blurring of the intrinsic attributes of the objects, 
the information concerning the context is used by human for object recognition 
priming. In this case the indices used for object identification can be greatly 
simplified. We present in this paper an attempt to precise how such a principle can 
be applied to autonomous robotics. We show that using a compact frequency 
coding of the scene together with an unsupervised SOM learning we obtain 
syntactic categories that exhibit specific relationships with object categories. Thus, 
the construction of these syntactic categories should be useful for estimating the 
occurrence probability of object categories during the exploration of the perceptual 
space of a robotic system. 

1. Introduction 

The development of autonomous robotics systems requires the elaboration of efficient 
visual object recognition algorithms. However, recognition often fails when poor 
observation conditions alter the identification of the intrinsic attributes of objects. 
Some works from natural visual perception [1] show an early use of contextual 
information, thus allowing contextual priming of objects. In this case, an object is not 
defined by a collection of intrinsic attributes but rather by a limited set of deictic 
attributes [2] related to the considered context. Our middle term aim is to precise how 
this principle can be applied to autonomous robotics visual systems. 

A first step toward an implementation of contextual priming is the definition of a 
context representation independent from the objects present in the scene. Torralba [3] 
has recently proposed to use the spatial frequency characteristics of the visual scene 
for estimating the probability of occurrence of various object categories. In this 
approach a context vector the components of which is the mean energy of the scene in 
a range of spatial frequencies and spatial orientation is computed and used to estimate 
the probability density function (PDF) �� ��CVop  describing the relationship between 
the context and the presence of a given object in this context. 

However, the proposed method needs to compute a mixture of Gaussians PDF and 
is based on a Bayesian approach lying on supervised procedures. We propose here a 
method based on a first step of unsupervised clustering in order to exploit the 
structure of the data input space. 












