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Digital Oscillatory Neural Networks for AI Edge Applications MOTIVATION AND GOALS

▪Development of a proof of concept of the ONN computing paradigm with a digitally implemented ONN on FPGA ▪Development of various demonstrators using the digital ONN on FPGA ▪Digits recognition from a camera stream ▪Obstacle avoidance on mobile robots from sensory data measurements ▪Image edge detection using ONN as HAM

Neurons as Oscillators

Synapses as coupling elements (weights)

Novel computing circuit

PHASE

  ▪Brain-inspired computing paradigm ▪Neurons are oscillators ▪Synapses are coupling elements between oscillators ▪Information encoded in oscillators' phases ▪Digital oscillators ▪5-bits signed registers as synapses ▪Support online learning ▪Fast and efficient inference ▪Low power consumption ▪Scalability ▪Low cost ▪Constraints: ▪Bandwidth (inference/second) ▪Latency (frames/second) Kim S , Lee Y , Kim HD , Choi SJ . Parallel weight update protocol for a carbon nanotube synaptic transistor array for accelerating neuromorphic computing, Nanoscale. 2020 𝑖𝑗 𝑊 𝑖𝑗 𝑊 𝑖𝑗 𝑊 𝑖𝑗 𝑊 𝑖𝑗 𝑊 𝑖𝑗 𝑊 𝑖𝑗 𝑊 𝑖𝑗 …
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