Neural networks, Combinatorial optimization, Specialized hardware
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Research in our lab focuses on the mechanisms of neural computation from the applied mathematics
perspective, constructing theoretical models, and applying them to solve real-world problems.

SRABZOHERIOOBBHEDAN=ZXLZEZHRLTNET,
. IR ET IV ERAMNGRERODT7 I r—aVvIcRESRRDOTITITHhA TLET,

/ Y Neural network
structure reconstruction
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One-to-one correspondence between statistical
properties of packets of spikes (or bursts) and the
structure of synaptic connections
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% Neuro-inspired algorithms
& combinatorial optimization
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Relaxation of binary spins to analog values and the
addition of “error-encoding” neurons for improving the
performance of network approaches
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% Neuromorphic engineering ff#& T

% Neuro-inspired
hardware for energy
efficient computation
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Neuro-inspired implemented directly on unconventional
hardware that, by construction, allow faster and more
efficient computation
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Energy-efficient FPGA design

Constrained optimization

Reservoir computing

Neuromorphic opto-electronics

Top-down modulation
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