
Gregor Lenz, UTIAS, April 5th 2024

La Téchnologie Neuromorphique 
pour le Spatial 



Brains and neural systems



Brains and neural systems



Neural computation

Spiking Neuron Models, Gerstner & Kistler, 2002



Neuromorphic hardware

Spiking Neuron Models, Gerstner & Kistler, 2002

● Spiking communication

● Asynchronous

● In-memory computing



Neuromorphic computing hardware and neural architectures for robotics, Sandamirskaya et al. 2022

Neuromorphic hardware



Spiking Neural Networks

● Subclass of Recurrent Neural 
Networks (RNN)

● Binary, highly sparse 
activations

● Based on deep learning stack
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Event cameras



Event cameras

Video by WSU



The Neuromorphic System
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Space Situational Awareness

Data/image from ISS via WSU
Video by WSU
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Ship Detection on Neuromorphic Hardware

● Static power <1W

● Dynamic power <1W

● Energy consumed <50 mJ/frame



open-neuromorphic.org
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