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The scary relationship between AI and 
Energy (footprint)



Deep Learning Sustainability?

Model training is probably not a significant source of carbon emissions today, 
but it is increasing exponentially



Exponential Problem



What can we do about it?
Network Architecture
Specialized hardware

Transprecision HW+SW
Edge AI

…Neuromorphic??



Network Architecure

Many non-Pareto points 
(SOA is still evolving 
very rapidly

Flat Pareto frontier @ 
high accuracy

MLbench ISCA20



Specialized Hardware

Parallel 

Data-parallel 

Systolic 



Transprecision HW+SW



Edge AI!

Low rate data

Commands
Updates

TransmitAnalyze and ClassifySense
IMU, MIC, ImG, ExG

MCU+Memory



Does it Matter?

3x Cost reduction if data 
volume is reduced by 95%



Neuromorphic?

Our neurons are super slow and not MAC-based…

We do not learn by backpropagation…

We do not need millions of examples…

But today’s neuromorphic approaches are vastly 
inferior to DL in terms of quality (and efficiency)
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