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Al Improvements

2: Writing to system memory

in system memory

Big data Model Architectures

o _ Processor Speed
Distributed Deep Learning

Access to information Tensor processing units
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GPT-2 626,155 pounds
of CO, emissions

~ Total lifetime carbon
footprint of 5 cars
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Edge Computing EE

DATA CENTER

[

Brining intelligence to the Edge

Memory computation and power
constraints =2 efficient algorithms

Improving models efficiency
regardless of size

Avoid impact in accuracy

INTERNET OF THINGS
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Now a days, loT
devices and
embedded machine
learning modes are
everywhere.
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TinyML Challenges

Deploying Neural networks in
edge devices:

Low memory

Limited power to train and
run

Limited computational
resources

#STechDay2019
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Anomaly detection Face ID Speech recognition Scene Segmentation Smart Farming
Predictive maintenance Face and object recognition Speaker and emotion Object detection and Precision agriculture
recognition, wake segmentation

words

TinyML Use Cases
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Deep Compression

Quantization: less bits per weight

Pruning: less number of weights SO T T T TTT T e . Huffman Encoding
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Model Distillation
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Model Pruning

before pruning after pruning

pruning
synapses

-——

pruning N
neurons
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Quantization
%&“ exponent
8 bits
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7 bits
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Encoding and Compilation

Application code

Input data

00001110

Preprocessing
Transforms input to be
compatible with model

#STechDay2019

TF Lite interpreter
Runs the model

Model
Trained to make
predictions on data

Postprocessing
Interprets the model's
output and makes
decisions

Device output

(<)

Output handling
Uses device
capabilities to respond
to prediction
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Efficient Architectures

Depthwise convolution, uses 3 kernels to transform a 12x12x3 image to a 8x8x3 image
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THANKS AND... SEE YOU SOON!
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