
Abstract  

Recognizing complex visual objects in the human brain is one of the most perplexing questions 

in cognitive neuroscience. The human inferior temporal cortex (IT) and medial temporal lobe 

(MTL) play crucial roles in visual recognition and declarative memory. Specifically, neurons in 

the IT are thought to represent visual faces and objects by tuning to detailed visual features 

(e.g., shape, texture), whereas neurons in the MTL, located downstream of IT, are hypothesized 

to encode abstract labels for specific individuals or object categories. However, the MTL is only 

a few synapses away from the IT. How does the semantic and sparse coding of face/object 

arise in the MTL within such a short distance from visual representations? To address this 

important question, we propose to conduct one of the very first studies that comprehensively 

investigate neural coding of faces/objects using state-of-the-art human single-neuron recordings 

and deep learning. In particular, we will conduct system-level research on the transition of the 

coding schemes from the IT to the MTL, through which semantic labels are extracted from 

visual inputs. We will further investigate how other factors, especially the familiarity of identities, 

will influence the neural coding of faces/objects. Our results will shed important light on 

the computational neural mechanisms of face and object recognition and memory formation in 

the human brain. The long-term goal of this research is to understand human memory at the 

neural circuit level, which can in turn enable the development of new treatments for the 

devastating effects of memory disorders. 


