
   

     

WARNING NOTE: 
Access to Thales TRT being regulated, people from outside the laboratory and wishing to attend the seminar should contact 
Nicolas.Reyren[AT]cnrs-thales.fr at least 48h before the presentation. Do not forget to bring your original ID/Passport! 

 
Unité Mixte de Physique CNRS/Thales (UMR137), 1 Avenue Augustin Fresnel, 91767 Palaiseau, France 

Secrétariat : 0169415879 – Fax : 0169415878  

 
 
 
 

Unité Mixte de Physique CNRS/Thales 
 

Séminaire le mardi 10 juillet 2018 à 14h00, salle 1B2-106 
 
 
 

Alice MIZRAHI 

National Institute of Standards and Technology (NIST), 
Gaithersburg, Maryland, USA 

 

 
Using the dynamics of nanodevices for artificial intelligence 

 
Artificial neural networks are performing tasks, such as image recognition and natural 
language processing, that offer great promises for artificial intelligence. However, these 
algorithms run on traditional computers and consume orders of magnitude more energy more 
than the brain does at the same task. One promising path to reduce the energy consumption 
is to build dedicated hardware to perform artificial intelligence. Nanodevices are particularly 
interesting because they allow for complex functionality with low energy consumption and 
small size. I discuss two nanodevices. First, I focus on stochastic magnetic tunnel junctions, 
which can emulate the spike trains emitted by neurons with a switching rate that can be 
controlled by an input. Networks of these tunnel junctions can be combined with CMOS 
circuitry to implement population coding to build low power computing systems capable of 
processing sensory input and controlling output behavior. Second, I turn to different 
nanodevices, memristors, to implement a different type of computation occurring in nature: 
swarm intelligence.  A broad class of algorithms inspired by the behavior of swarms have been 
proven successful at solving optimization problems (for example an ant colony can solve a 
maze). Networks of memristors can perform swarm intelligence and find the shortest paths in 
mazes, without any supervision or training. These results are striking illustrations of how 
matching the functionalities of nanodevices with relevant properties of natural systems open 
the way to low power hardware implementations of difficult computing problems. 
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