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So What?
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Neuromorphic

Advantages . Sparsification over time
. Less communication

. Less computation
. Fewer memory lookups

. Cheaper computation
. Sum instead of multiply
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Design & Integrate Spiking
Neural Networks
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Neuromorphic
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So What?



All of our results are:
implemented and measured on real
neuromorphic hardware

A Note on . This is uncommon

Measuring Al . Critical because:
Hardware . Captures real-world deployment

Performance . Results from full system optimization

. Avoids notoriously poor TOPS/W
comparisons




Neuromorphics:

Deep Networks
Lower Power

ANN Standard HW
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Neuromorphics:

Superior Scaling
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Application:
Adaptive Control

Online Learning for Visually Guided Reaching
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What’s Next?



ABR Nengo

Brain Chip

Proven Technology
* Building off SpiNNaker 2

Low Power
* FD-SOI CMOS with adaptive body biasing to
operate at low energy

* Dynamic source voltage and clock speed
management driven by computational load

Flexible
e Hybrid spiking and non-spiking design

* Enables task specific optimization



Commercial Cambricon: MLU, 1H8, & 1M
Movidius: Neural Compute Stick

Habana Labs: Goya & Gaudi

Wave Computing: MIPS & WaveFlow

Kalray: Bostan Chip

Eta Computing: EMC ASICs ‘ Intel & AER:
Nengo Loihi

Brain Chip

Neural Network [Eiadaskall promes @ Rain:Unsmnounced @ Lo

Cerebras: Unannounced

H a rd Wa re . Mythic: Unannounced
L a n d S c a p e Enflame: Unannounced aiCTX: DynapCNN . Brainchip: Akida .

Grog: Unannounced
SambaNova: Unannounced
Research Untether Al: Unannounced aiCTX: DynapSE ‘

Graph computing Asynchronous Neuromorphic
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