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TinyML4D: why?
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ICT4D researchers claim that there are four technological
requirements for an ICT4D project to be successful:

Autonomous Connectivity )
Low-cost equipment @
Power resilience @

Appropriate User Interface @

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

by @ Lalla Daniela Kazimlers ® Andrés Oliva Trevisan 231, 3} Erika Kublsch 4,
& Karina Laneri | © and €) Nicolas Catalano 23

! Consejo Nacicnal de Investigaciones Cientificas y Téanicas, Centro Alomico Bariloche (CONICET), Comisitn
Nacional de Energia Atémica (CNEA), San Carlos de Bariloche REA0ZAGP. Argentina

2 Centro Atémico Banloche, Comisién Nacional de Energla Atdmica (CNEA), San Carkos de Bariloche R8402AGP,
Argentina

3 Instituto Baiseiro, Universidad Nacional de Cuyo, Comisidn Nacional de Energia Atomica (CNEA), Sen Carlos de
Barlochs RB402AGP, Argentna

4 insfituto de Investigaciones en Biodiversidad y Medioambiente, Consejo Nacians! de Investigaciones Cientificas y
Técnicas (INIBIOMA. CONICET-Universidad Nacional del Comehue), Sen Carlos de Barlloche RE400AGP,
Argentina

© Author 10 whom comrespondence should be addressed.

1 These authors contributed equally to this work.

/Iwww

Classifying mosquito wingbeat sound using TinyML
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ABSTRACT affected. People from poor communities with little access to health

Every year more than one billion people ar ected 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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Policy recommendations for TinyML

1. Invest in Local Capacity Building for Embedded Al

Support national and regional programs that develop local expertise in
embedded Al 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.



Learning and Teaching

Machine Learning Systems
with TinyML

Edited by Prof. Vijay Janapa Reddi
Harvard University

https://github.com/harvard-edge/cs249r book




TinyML4D on Science!
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