Avarrtuén povteAou
HNXQVIKNG padnong ce
eVowpatwpevo (embedded)
cuoTnMa
Kayisne lwavvng

HAsktpoAoyog Mnxavikog kat Mnxavikog H/Y AM©
30 (Eomiepivo) EMAA AAeEavdpouTtoAng
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THABLE OF CONTENTS

a1 ac B3
EinyML edgelmpulse ztnv tagn
Tt sivat n texvoAoyia tinyML H mAatgopua AoyIoHIKOU Ekmmatdsutikn spappoyn tng
oL Oa XpnolpoTToLNOsi texvoloylag tinyML
B4 a5 B6
ETTEKTAOCELG Mnysg Live demo

MpoekTAoelg Tov Bgpatog yia  EmMmA€ov TTRYEG EVNHEPWONG ZwvTtavn emideiEn
Slarmpaypdtevon HE HAONTEG TTAPASELYHATOG
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B1

TINYML

Tu sival n texvoAloyla tinyML

Zxedialw, YAorrolw, Mopalopat! 31 lavovapic» 2022



EiNUML INTERESTING FRACTS

aa N\ EMESEPFAZTHE MNHMH
1#F | 1 MHz - 400 MHz, 2kB—512kB, |
<10x <10.000x

AMNMOOHKEYTIKOZ

1IZXY2
XQPOZ
— 150 yW — 23.5 mW, @
32 kB — 2 MB, <1.000x
<100.000x '
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DEVELOPMENT BOARDS

https://docs.edgeimpulse.com/docs/fully-supported-development-boards

END OF LIFE

Run your impulse directly

Run this impulse directly on your mobile phone or computer, no app required.

Zxedialw, YAorrolw, Mopadop.at! 21 lavooapiou 2022



32 bit, 64 MHz

ErreEspyaotng nRF52840 32-bit ARM® Cortex™-M4

NANO 33 BLE SENSE

| lD-@D

SRAM 256 kB, Flash 1MB
Mvnpn
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The Future of ML is Tiny and
Bright

PREN “Aotroww, Motpalopat! 31 lavovapiov ~



B

EDGEIMPULSE

MepiBariov avamtuEng EPpAPHOYWYV UNXAVIKAG Hadnong o<
TEPUATIKEG OLOKEVEG (edge devices)

Zxedlalw, YAorrolw, Mopalopat! 31 lavovapiov 2022



2XEAIAZMO2 MONTEAOY

COLLECT TEST

ZUAAoyn Ssdopevwv

aro TTOMATAECG TTNYEC Test data are used

MODEL
DATA MODEL e DEPLOY
MENT
DESIGN DEPLOY
Processing and Anpovpyla apxsiwv
learning blocks avaioya HE TN
(Classification) OLOKELN
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IMPULSE DESIGN

CREATE IMPULSE (BIKEVOICETURN) Kapsidis loannis

—
- EDGE IMPULSE
4N Animpulse takes raw data, uses signal processing to extract features, and then uses a learning block to classify new data.

Dashboard

0

Devices

Data acquisition Time series data Audio (MFCC) o Classification (Keras) o

A Impulse design

Output features °

, other, right)

Axes MName

®  Create impulse audio MFCC NN Classifier

® MFCC Window size

Input axes Input features
(] Save Impulse
® NN Classifier

audio

EOM Tuner

]

Window increase

Output features

Retrain model - 4 (left, . othel

74 Live classification

Frequency (Hz)

Madel testing 16000 : Nef

' Versioning Zero-pad data

4
o Deployment

GETTING STARTED :
Add a processing block bl Add a learning block
7 Documentation 3

Txe81alw, YAorrolw, Mopalopat! 31 lavovapiov 2022
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Edgelmpulse ALTERNATIVE

COLLECT

B
Collect and o
preprocess data
A
Rl
DEPLOY
Deploy using the _ﬁ_
uC’s programming T

environment

Zxedlalw, YAorrolw, Mopalopat! 31 lavovapiov 2022

DESIGN

Design the model using
a framework like
TensorFlow, Pytorch,
Keras (python)

TRAIN ‘n TEST

Train and test the
model in a cloud
infrastructure (Colab)
with GPU or locally

11



03

2THN TA=H

MpoTelvopEVO GEVAPLO

Zxedlalw, YAorrolw, Mopalopat! 31 lavovapiov 2022
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ENTA=H 2TO ANAAYTIKO

F'YMNAZIO F'EN. AYKEIO EMA.A.

A N\ukeiov

N£o avaAuTiko A Aukeiou B si8ikotntag (Python)

=] = X

Texvoloyiq,
Outho,

Maker space Ouhot
STE(A)M

Zxedlalw, YAorrolw, Mopalopat! 31 lavovapiov 2022
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MIKPOEAEIKTHz

My Arduino Nano 33
(Sense) Autovopa n
KIT

Txedlalw, YAorrolw, Mopalopat! 31 lavovapiov 2022

YANIKA KAl MEZA

Eikéveg atré arduino.cc (teAeutaia mpooPBaon 25/01/2022)

YMOAOrIIZTHZ

Anpovpyia kat
ekTTaldsvon HovTEAOL

Mpoypappatiopog uC

ANNA
Mikpopwvo (yia
oLAAOYN SELYHATWV)
YAka eE660v-
gvepyorrointeg: LED,
NAEKTPOVOMOUG (PEAE),
tpavlioTop, buzzer k.a.
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NMAPAAEIMA ZENAPIOY

ErKATAZTAZH

Anygn BRAI0ONKNG

MpoypApHATIOHOG
AOYIKNG

(Kataokeun
NAEKTPOVIKWV)

Eykataotaon otov
pnC

EAgyxoG poVTEAOL
Awdpkela 45’ - 90’

Zxedlalw, YAorrolw, Mopalopat! 31 lavovapiov 2022
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04
EMNEKTAZEI

MoAAarTAEg xpr’lole]v OXOAIKN aibovoa

Zxedlalw, YAorrolw, Mopalopat! 31 lavovapiov 2022

16



ENAEIKTIKEZ ENMEKTAZEI2

AEAOMENA 30

ZUMHETOXN OTN

Snuovpyia Bdoswv Anpioupyia TpoiovTog

_U_
o —

Anpovpyla
Emkupwon
Xelplopog dsdopsvwv

Zxedlalw, YAorrolw, Mopalopat! 31 lavovapiov 2022

KAINOTOMIA
Xpnon aAAwv
alclnTtnpwv Kat
Tapaywyn swv

Visual wake word
Gestures
Multitenacy

17



05

MHIMEZ

YAIKO yla EVNHEPWON Kal Xpnon otnv tagn

Zxedlalw, YAorrolw, Mopalopat! 31 lavovapiov 2022
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WHERE TO LLEARRN MORE

EDX Professional Certificate in Tiny Machine
Learning (TinyML) HarvardX (edX 3 Courses)

: The Tiny Machine Learning Open
|:II'II=|MLEC|U Education Initiative

TinyML TALKS YouTube channel

VoiceTurn Voice-Controlled Turn Lights

Zxedlalw, YAorrolw, Mopalopat! 31 lavovapiov 2022
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N\ 7,
< " “For me, it matters thatwe =
drive technology as an
equalizing force, as an
enabler for everyone
around the world.”

— ——
= -~
-_— S—
- S
= <
~ L] [ ~
2 Sundar Pichai S
- N
7 N
7 ~N
Ve \\
% \
7, O

/1
Y

CREDITS: This presentation template was created by Slidesgo,
including icons by Flaticon and infographics & images by Freepik
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http://bit.ly/2Tynxth
http://bit.ly/2TyoMsr
http://bit.ly/2TtBDfr
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AvarrtuEn HOVTEAOUL
HNXQaVIKNAG paénong os
svowucrtwusvo (embedded) -
clotnpa

N
N
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Kayiéng lwawng

K\
\
A\
A\

8

Emikolvwvia

Kayidng lwavvng, 3o EMAA
AAEEQVE pOULTTOANG

] https://www.youtube.com/user/gkapsid

https://github.com/gkapsid/

[_;'):' gkapsid@sch.gr
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