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▪Oscillatory Neural Networks with phase computation for energy-efficient analog circuit design [START_REF] Todri-Sanial | NEURONN: Two-Dimensional Oscillatory Neural Networks for Energy Efficient Neuromorphic Computing[END_REF] ▪Learning to define weights with patterns using unsupervized Hebbian Learning rule [START_REF] Morris | The Organization of Behavior[END_REF]. ▪Inference to retrieve a learnt pattern from a noisy one. 

CONCLUSION

▪Development of a proof of concept of the ONN computing paradigm with a digital design implemented on FPGA. ▪Use of the digital ONN for image recognition from a camera stream respecting real-time constraints. ▪Combination of two digital ONNs in-a-row to perform obstacle avoidance on an arduino robot using 8 proximity sensors.
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  implementation of Oscillatory Neural Networks for Artificial Intelligence edge computing Madeleine Abernot, Gabriele Boschetto, Stefania Carapezzi, Corentin Delacour, Thierry Gil, Aida Todri-Sanial Microelectronics Department, LIRMM, University of Montpellier, CNRS, Montpellier, France MOMO MOTIVATION AND GOALS ARTIFICIAL INTELLIGENCE AT THE EDGE ▪Support online learning ▪Excellent inference engine ▪Low power consumption ▪Scalable/low cost ▪Bandwidth (inference/second) ▪Latency (frames/second) ▪Privacy concerns ▪Power consumption The NeurONN project has received funding from the European Union's Horizon 2020 research and innovation programme under grant agreement No 871501. ACKNOWLEDGEMENTS AND FUNDING www.neuronn.eu Project page Project Channel Project Channel ▪ Energy-efficient Analog ONN Architecture Design ▪ ONN Dynamics Control ▪Obstacle avoidance with an Arduino robot and 8 proximity sensors (5x8 ONN) ▪Digits recognition from a camera stream to an HDMI screen (10x6 ONN)
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 1 Results and performances of the digital ONN design for multiple ONN sizes -a 5x3 ONN with 15 neurons and a 10x6 ONN with 60 neurons
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 2 Results and performances of the digit recognition application using images from a camera stream
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 3 Results and performances of obstacle avoidance application using 8 proximity sensors