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Abstract 

Self-localization based on internal and/or external sensory information is essential to animal survival. The 
hippocampus plays a crucial role in this process by forming a mental map of the environment. The factors 
influencing internal spatial coding resolution are poorly understood. Recent large-scale in vivo recordings 
of hippocampal neuronal activity in mice navigating virtual reality environments show local variations in 
spatial coding resolution. They could result from genuine differences within a single internal map or 
possible switches between different maps with different spatial resolutions. To solve this issue, we 
propose to use inference models based on functional connectivity (Ising models) as a neural activity 
decoder to decipher at high speed the neuronal assemblies or maps in use. Map switching will be revealed 
as instabilities (or flickers). In a second step, we will build an attractor neuronal network model fed by 
both external and internal information to investigate mechanisms of spatial resolution modulation. 
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Objectives 
Aim1: Develop a dual decoder allowing fast decoding of cell assemblies or maps associated with different 
reference frames (internal vs external) and encoded position from large-scale multi-electrode recordings 
of hippocampal neuron activity during spatial navigation in virtual reality environments. 
Aim2: Build a Continuous Attractor Neuronal Network (CANN) model to investigate possible mechanisms 
involved in adaptive modulation of spatial coding resolution (inhomogeneous attractor or switch between 
different attractors). 

Expected profile 
The recruited post-doc while working at INMED, will hold a PhD in statistical physics, mathematics or 
computer science. He will develop and apply Ising models as developed in the Monasson lab and close to 
models developed in the Rouault lab to biological questions investigated in the Epsztein lab. 

Is this project the continuation of an existing project or an entirely new one?  
In the case of an existing project, please explain the links between the two projects 
This project is an entirely new project aiming at modelling recent experimental results obtained in the 
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Epsztein lab. Current attractor networks used to model self-location are unsuitable to model 

inhomogeneities in spatial coding resolution. An important question of the current project is to decipher 
whether variations in spatial coding resolution reflect switches between homogeneous attractors each 
having different spatial coding resolution or a single but inhomogeneous attractor.  
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