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TinyML Academic Network

We aim to develop a community of researchers and practitioners focused on both
improving access to TinyML education and enabling innovative solutions for the
unique challenges faced by Developing Countries.

« Joint workshops and seminars on TinyML
« An online forum to consolidate the TinyML community

« Open exchange of student projects, lesson plans, real-world deployments and
outreach materials




TinyML and Development

ICT4D researchers claim that there are four technological requirements
for an ICT4D project to be successful:

Autonomous Connectivity > No connectivity needed! @
Low-cost equipment > 10USD for a complete device @
Power resilience > Extremely low power by design @

Appropriate User Interface 2> No interface @

Brewer, Eric, et al. "The case for technology in developing
regions." Computer 38.6 (2005): 25-38.




TinyML Academic Network

R ITU - Istanbul
J AU - Al Akhaway Rk - Kobe
ApplledAI4D ; - Lahore
AUI - Ifra «

TEC - Monterrey / ' USTC - Chittagong

' JKUAT - Juja e pighava
UNESA— Surabaya® “
UNIMA - Zomba
indhoek West

INATEL - Santa Rita do Sapucai FSP - 880 P UNIFEI - Itajt

FSC - Ararangua 4 ITS - Johannesburg

URG - Rio Grande

uJ - Johanne

NTDF - Ushuaia

Harvard John A.Paulson % E D G E I
School of Engineering EDGE % A

and Applied Sciences = IMPULSE ARDUINO seeed FOUNDATION

The Abdus Sqlc:n T30 03
(CTP International Centre
for Theoretical Physics v




nvML: : ; : Asian Regional Workshop Latin American Regional Workshop on Scientific Use of
ScifinyML: lC'I'P> Anficon ROgIOeh Qe @ Workshop on SciTinyML: ICTP) Machine Leaming on (CTP
Scientific Use of Machine

on ScilinyML; on ScilinyML: Low-Power Devices:
Scientific Use of Scientific Use of ! Applications and Advanced
Machine Leaming on Machine Leaming on Leamning on Low-Power Topics

Low-Power Devices Low-Power Devices Devices

Scientific Use of
Machine Leaming on
Low-Power Devices

17 - 21 April 2023
1822 october 201 fo— -70 e 2022 e An ICTPVirtual Meeting
10T Wiuct Mewting o— <
Trieste, oty Ovlne Trieste, Haly
AL e i b ey A e & b [ TrwAR & @ W o M Lrning Sowed o Dwvwctors Owectors TinyML s a subfield of Machine Learning focused on Directors:
- - B T F A . - developing models that can be executed on small, real- & P e g
v g ] bt v dmhi] G- - time, low-power, and low-cost embedded devices. This S
s o e st e 10 (o vt o allows for new scientifc applicaions fo be developed af
o cutarrely U Gt e 8 o st an exiremely low cost and af large scale.
Description: Topics: Local Organiser:
Locdl Orgariser
Lo a8 Orgarieer Descripton ey ” o0 o by
Oeodine Deodine How fo apply: Registration: Deadiine:
15 Apeld 2022 29 Jure 022 E P —— 7 April 2023

- = o e ¥ i B =
H V== uNIrE %;_—'_ ® % ux(a:x)w ¥ R

More than 2000
people trained!

} an-aeetane

() macm san 0t e

et s3e

o woniren B

— UNIFE!




Workshop on Scientific Use of
Machine Leaming on (CTP
Low-Power Devices:

Applications and Advanced

Topics

17 - 21 April 2023

Furthar Informotion:

An ICTP Virtual Meeting w1 indica otp Al everi 101647
Trieste, ltaly ——

TinyML is a subfield of Machine Learning focused on Directors:

developing models that can be executed on small, real- :L"“m‘““w""'m“‘““‘fm‘:‘
time, low-power, and low-cost embedded devices. This SEROISLESHSBESerty SR, bt

allows for new scientific applications to be developed at
an exiremely low cost and at large scale.

Description: Topics: Local Organiser:
TinyML epresents @ colaboraive effort = Infroducion fo Ty ML M. ZENNARO, ICTR, Baly
Betwoen the embedded power systems

and Machine Leaming communiies, which = Gelfing Started with e TimyWL Kit

¥ hawe operaled Indepe
+ Examples of By Applications
TinyML hes @ significont 1ole 1o play In

achieving the SDGs and facilicing scientic = The By Development Workflow
sessarch In crecs sch o erwkonmenicl

montaring. physics of complex syslemsand = Sclenific Applications of ML
enecgy management

* Recent Resarch and Advanced lopics
The TryML process siarts with collecing InTinyML
data Bom lol devices, hen ¥aining he
collected dofasel fo extroct knowiedge
paterns; thews polterns are hen packaged
o o TryML model that considers the
sarget micraprocessors lmited resources
wch a8 memory, Processng powes, ond

anengy.

Theough hands-on axamplas, this workshop e L
wil focus on both Introductory and .

advanced topics In TryML fo pave the

way 1o the dovelopment of secbworkd [ ]

opplicatons.

How to apply: Regisiration: Deadline:

Onine application: There i no regiatration fee.

[ ]

i 7 Agr 202 from 72 countries
2 Harvard o . Pacsen ‘ G F

% BAR(EZERD ¥l UN%’EI '@ ERii @

o




TinyML Academic Network
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TinyML Applications (Sound)

Classifying mosquito wingbeat sound using TinyML

Moez Altayeb Marcelo Rovai Marco Zennaro
University of Khartoum, Sudan Universidade Federal de Itajuba ICTP
ICTP, Trieste, Italy Itajub4, Brazil Trieste, Italy
mohedahmed@hotmail.com rovai@unifei.edu.br mzennaro@ictp.it
ABSTRACT affected. People from poor communities with little access to health

Every year more than one billion people are infected and more
than one million people die from vector-borne diseases including
malaria, dengue, zika and chikungunya. Mosquitoes are the best
known disease vector and are geographically spread worldwide.
It is important to raise awareness of mosquito proliferation by
monitoring their incidence, especially in poor regions. Acoustic de-
tection of mosquitoes has been studied for long and ML can be used
to automatically identify mosquito species by their wingbeat. We
present a prototype solution based on an openly available dataset,
on the Edge Impulse platform and on three commercially-available
TinyML devices. The proposed solution is low-power, low-cost and
can run without human intervention in resource-constrained areas.
This insect monitoring system can reach a global scale.

care and clean water sources are also at risk. Although anti-malarial
drugs exist, there’s currently no malaria vaccine.

Vector-borne diseases also exacerbate poverty. Illness prevent
people from working and supporting themselves and their families,
impeding economic development. Countries with intensive malaria
have much lower income levels than those that don’t have malaria.

Countries affected by malaria turn to control rather than eradica-
tion. Vector control means decreasing contact between humans and
disease carriers on an area-by-area basis. It is therefore crucial to
be able to detect the presence of mosquitoes in a specific area. This
paper presents an approach based on TinyML and on low power
embedded devices.
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TinyML Applications (Vibration)

Design and Development of a Family of Integrated Devices to Monitor
Animal Movement in the Wild

. Andrés Oliva Trevisan 2.3.1, (2} Erika Kubisch *
and £} Nicolas Catalano 23

by @ Lalla Danlela Kazimlerskl *."t 2
# Karina Laneri !

! Consejo Nacicnal de Investigaciones Cientificas y Téenicas, Centro Alomico Barileche (CONICET), Comisidn
Nacional de Energia Atémica (CNEA), San Carlos de Bariloche RE402ZAGP, Argentina

Cantro Atémico Banloche, Comision Nacional de Energia Atdmica (CNEA), San Carkos de Bariloche R8402AGP,
Argentina
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Instituto Balseiro, Universidad Nacional de Cuyo, Comisidn Nacional de Energia Atémica (CNEA), San Carlos de
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Instituto de Investigaciones en Biodiversidad y Medioambiente, Consejo Naconal de Investigaciones Cientificas y
Técnicas (INIBIOMA, CONICET-Universidad Nacional del Comahue), San Carlos de Barlloche R8400AGE,
Argentina
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TinyML Applications (Vision)
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Workshops

“Tell me and | forget, teach me
and | may remember, involve me
and | learn.”

i

Xun Kuang
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Policy recommendations for TinyML

1. Invest in Local Capacity Building for Embedded Al

Support national and regional programs that develop local expertise in
embedded AI through universities, vocational training, and continuing
education. Prioritize funding for curricula co-developed with global partners
like the TinyML Academic Network.

2. Promote Open, Low-Cost Infrastructure for TinyML Deployment

Subsidize access to open-source TinyML tools and low-power hardware for

use in schools, research centers, and community projects. This lowers entry
barriers and stimulates local innovation for SDG-related challenges.




Policy recommendations for TinyML

3. Integrate TinyML into National Digital and Innovation
Strategies

Recognize TinyML as a key enabler of Edge Al for agriculture, health,
climate monitoring, and education. Include TinyML in broader policies on
digital transformation, Al governance, and smart infrastructure.

4. Fund Context-Aware Pilot Projects in Key Development Sectors

Support the scaling of pilot projects that apply TinyML to real-world
needs—e.g., disease-vector monitoring, air quality sensing, or precision
irrigation. Fund projects that demonstrate impact, replicability, and local
ownership.




Policy recommendations for TinyML

5. Facilitate Regional Collaboration and Knowledge
Sharing

Encourage South-South cooperation by funding regional centers
of excellence and networks that share training resources,
datasets, and deployment best practices, building on the
TinyML4D community model.




TinyML Academic Network in Science

) Cheok for updates

CUTTING

Al DOWN

he small drone circles the cashew

tree, its rotor arms splayed out from

its compact body like a water strid-

er's. As it rises, its camera captures a
bird's-eye view of the foliage, which
shades from a dark glossy green

at the tree’s bottom to a purplish

en at the top. Meanwhile an arti-

ficial intelligence (AT) model built into the
drone determines whether the leaves are
diseased—based on telltale black or brown
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Many artificial intelligence
models are power
hungry and expensive.
Researchers in the Global
South are increasingly
embracing low-cost,
low-power alternatives

By Sandeep Ravindran

splotches—or healthy. If needed, the system
can one day direct other drones toward in-
dividual sick plants to treat their disease
with a spritz of pesticide.

This system is the handiwork of Bala
Murugan, a computer scientist at the Vel-
lore Institute of Technology in Chennai,
India. Murugan comes from a family of
cashew farmers, including his father and
uncle. “They apply a lot of pesticides on the
cashew,” he says. “I wanted to build a so-

science.org SCIENCE

702 L0 ORI OS2I [FONI03Y, 10] 21U [FUONVIIAI] WeIES STPGY 1o 31012003128 sy wos} pOpeoumog]

S0

proro-sce:

https://www.science.org/doi/epdf/10.1126/science.adw7713







