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Abstract  Over the past decade neuroimaging studies have provided a detailed picture of the functional organization of the ventral visu—
al pathway in object representation in the human brain. This study focused on the fundamental issue that lay in the neural representation
in the cortex of the ventral visual pathway. The models in this field were for the first time introduced in this study including the core idea
of each model and the limitations of the models based on the comparison with each other which played important roles in understanding
the essence of the neural event in mapping the sensory information to the cerebral cortex in the ventral object — pathway. In detail the
modular representation opinion was initially developed in this field experimental evidence has been found to support the hypothesis of
this model. For example many studies have found that the existence of the category specific brain areas in the human brain including
the fusiform face area ( FFA) and the parahippocampal place area ( PPA) . However other studies delivered some experimental find—
ings which were not well interpreted from the perspective of the module representation model. Consequently another model the distrib—
uted and overlapping representation model was developed which proposed that the voxel information content should be shared or dis—
tributed as a function of the shared attributes of objects. So similar object categories shared more voxels than dissimilar categories due to
the fact that the objects in these categories share more attributes. Although many study findings supported the hypothesis of the distribu—
ted and overlapping model the decoding method was raised based on the distributed and overlapping method in terms of the machine
learning method which significantly influenced the studies of the functional brain in the neuroimaging field. It is still an important ques—
tion of how to reconcile the opinions of the module representation and the distributed and overlapping representation. In fact many re—
searchers have considered this question and verified it in their research in which the partial distributed representation model is one of
them and tries to compensate the limitation of the distributed and overlapping representation. The partial distributed and overlapping
model proposes that understanding partially distributed code is critical to linking neural responses with the physical world they represent.

It should be further studied as to how the basic properties of the object are represented in the brain cortex and how the neural network
of the basic properties combine with the neural network of the whole object. The exploration of this issue may finally shed some light on
the category specific feature in object representation observed in cerebral cortex. On the other hand there is a hierarchical structure in
ventral visual pathway and the high level areas modulate the neural activity underlying the object representation of the low level cortex.

We suggest that the research of the object representation in ventral visual pathway cortex should consider the top — down modulation
mechanism of the human brain. Especially the lateral occipital complex cortex may play an important role in the top — down modulation
process. Based on the above considerations this study suggested that further origin of the neural representation in ventral visual path—
way.

Key words perception representation perception modulation fMRI modular representation distributed and overlapping representa—

tion.



