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It has been reported that the primate visual system is able to perform classification a
nd categorization of objects based on their shape, and that humans rely heavily on sha
pe similarity among objects for object categorization and identification. The visual infor
mation is processed in two major parallel pathways: ventral and dorsal processing strea
ms. In this study, we propose a cortical architecture for hierarchical visual perceptual p
rocessing, resembling the ventral visual stream in primate visual cortex.

The proposed model consists of hierarchy of modules, representing the primary visual
and inferotemporal cortex (IT) and can be divided into two parts. The base module,
which corresponds to the IT cortex, is the self-organized map (SOM) of functional radi
al-basis function (RBF) modules. The preprocessing module, which corresponds to the v
isual areas V1-V4, is the hierarchy of increasingly sophisticated representations, naturall
y extending the model of simple and complex cells of Hubel and Wiesel. The combina
tions of the features extracted at this stage are then processed with the neurons of IT

cortex.

We show that a neural network model, based on this architecture, can perform recog
nition and classification of rotating natural objects. These objects are presented to the
model at 2D projections, made at a ten-degree step. We further show that the model c
an create a similarity map of the objects. This result can be interpreted at the two lev
els of abstraction: the level of the similarity map (SOM-level), and the level of the inn
er model representations (RBF-level). One of the key points of this research is the clai
m for neurophysiological plausibility of the model, as it makes testable predictions, whi
ch can be compared with the recent experimental data. Therefore, we can compare the
model’s performance with experimental data from humans and non-human primates. The

behavior of the proposed network is consistent with the corresponding properties of m
onkey IT cortex. The method of storage of information in the SOM of RBFs is similar
to the organizational map of the IT region: the inner representations of the input obje
cts in the RBF centers resemble the columnar organization of the IT cortex. The simila
rity map generated by the model can be compared with the pattern of horizontal activa
tion of the IT area, as was described in the number of recent fMRI and optical imagin
g studies. To justify the network’s performance, we address the typical problems in rec
ognition systems and investigate the model’s invariance to scale and translations.

Finally, we show how the SOM of RBFs model can be extended to perform additio
nal tasks. We regard two main extensions of the model: mental rotation task for recog
nition of the objects, presented from non-canonical views, and the attentional shift task

for robust categorization of input objects. These extensions allow us to make some im
portant suggestions about the organization of the primate visual systems: the existence
of the additional pathway for recognition of the objects, presented from the non-canoni
cal views and the presence of prerequisites for the categorization of the at the IT area

of the primate cortex.
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