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https://www.hackster.io/mjrobot/ardufarmbot-part-2-remote-station-an-iot-implementation-6ccc29

https://www.hackster.io/mjrobot/ardufarmbot-part-2-remote-station-an-iot-implementation-6ccc29
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https://github.com/Mjrovai/Python4DS/tree/master/ArduFarmBot_Data_Analysis
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AI: Any technique that enables 
computers to mimic human behavior 

ML: Ability to learn without explicitly 
being programed

DL: Extract patterns from data using 
neural networks
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Edge AI (or Edge ML) is the processing of 
Artificial Intelligence algorithms on edge, that 
is, on users’ devices. The concept derives from 
Edge Computing, which starts from the same 
premise: data is stored, processed, and 
managed directly at the Internet of Things (IoT) 
endpoints.

TinyML is a subset of EdgeML, where 
sensors are generating data with ultra-low 
power consumption (batteries), so that we can 
ultimately deploy machine learning 
continuously ("always on devices")

    EdgeAI/ML

TinyML



9

Power
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What is Tiny Machine Learning (TinyML)?

TinyML
Fastest-growing field of ML

Algorithms, hardware, software

Low power consumption

On-device sensor analytics

Always-on ML

Battery-operated
10
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TinyML Application
Examples
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Industry – Anomaly Detection

IESTI01 2021.2 - Final Group Project: Bearing Failure Detection

https://github.com/Mjrovai/UNIFEI-IESTI01-TinyML-2021.2/blob/main/00_Curse_Folder/Group%20Project/final_reports/3-Sistema%20de%20identificac%CC%A7a%CC%83o%20de%20falhas%20em%20rolamentos.pdf
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AgricultureAgriculture 
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Agriculture  – Smart Farm - Animal Behavior

https://dycodex.com/smarternak/

https://dycodex.com/smarternak/
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Agriculture

Health 
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Atrial Fibrillation Detection on ECG using TinyML 
Silva et al. UNIFEI 2021

Health - Human Sensing  

Guilherme Silva
Engenheiro - UNIFEI

https://github.com/Gui7621/TFG-AFIB_and_SR_detection_using_ML_in_embedded_systems
https://youtu.be/y5gMA3tBZmY
http://www.youtube.com/watch?v=-tGC0vNDAvQ
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More than just voice

• Security (Broken Glass / Keyboard)
• Industry (Anomaly Detection)
• Medical (Snore, Toss)
• Nature   (Bee*, Mosquito sound)

Smart Beehive monitoring systems*

https://www.hackster.io/vishwasnavada/smart-beehive-monitoring-systems-4b2732


22https://github.com/Mjrovai/wingbeat-mosquito-tinyml

https://github.com/Mjrovai/wingbeat-mosquito-tinyml
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Key Stroke Detection

IESTI01 2021.2 – Final Group Project Key Stroke Detection

Renam Castro
Professor IFESP

https://github.com/Mjrovai/UNIFEI-IESTI01-TinyML-2021.2/blob/main/00_Curse_Folder/Group%20Project/final_reports/1-TinyML%20aplicado%20ao%20reconhecimento%20de%20teclas%20a%20partir%20do%20sinal%20sonoro%20produzido%20pelo%20pressionamento%20em%20teclado%20f%C3%ADsico.pdf
http://www.youtube.com/watch?v=KJ06xCGkoV4
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Using the Internet of Things for Agricultural Monitoring
“We aim to deploy a variety of sensors for agricultural monitoring. One of the projects involves using accelerometer sensors to 
monitor activity levels in dairy cows with a view to determining when the cows are on heat or when they are sick.”

https://sites.google.com/site/cwamainadekut/research

Cow Monitoring

Kenia

https://sites.google.com/site/cwamainadekut/research
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 Predict and classify common Elephant behavior

Aggressive

https://www.hackster.io/dhruvsheth_/eletect-tinyml-and-iot-based-smart-wildlife-tracker-c03e5a

https://www.hackster.io/dhruvsheth_/eletect-tinyml-and-iot-based-smart-wildlife-tracker-c03e5a
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Mechanical Stresses in Transport
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ICTP SciTyniML 21 - Hands on Embedded ML - Motion/Anomaly Detection and Scientific Applications

https://youtu.be/bk3A27jl2JU
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Ball Bearings

Accelerometer
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Forest Fire Detection

IESTI01 - Forest Fire Detection – Proof of ConceptTinyML Aerial Forest Fire Detection

https://github.com/Mjrovai/UNIFEI-IESTI01-T01-2021.1/blob/main/00_Curso_Folder/2_Applications/Group_Projects-Final%20Reports/Projeto_final_Fire_detection/trabalho_final_Fire_Detection.pdf
https://www.hackster.io/team-sol/tinyml-aerial-forest-fire-detection-78ec6b
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Dataset: https://github.com/AI-Lab-Makerere/ibean/

Detecting Diseases in the Bean plants 

UGANDA

Learn the steps to build an app that detects crop diseases 
(Android Studio)

https://github.com/AI-Lab-Makerere/ibean/
https://kenkogeek.com/learn-the-steps-to-build-an-app-that-detects-crop-diseases/
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Classifying Images using Smartphones

https://www.hackster.io/mjrobot/app-inventor-edgeml-image-classification-fr
uit-vs-veggies-b671da

https://www.hackster.io/mjrobot/app-inventor-edgeml-image-classification-fruit-vs-veggies-b671da
https://www.hackster.io/mjrobot/app-inventor-edgeml-image-classification-fruit-vs-veggies-b671da
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Coffee Disease Classification

https://www.hackster.io/Yukio/coffee-disease-classification-with-ml-b0a3fc

   
  
  
  
  
  
  
  
 

João Vitor Yukio Bordin 
Yamashita
Graduando em Engenharia Eletrônica pela 
UNIFEI

https://www.hackster.io/Yukio/coffee-disease-classification-with-ml-b0a3fc
http://www.youtube.com/watch?v=ijzxXCdCid0
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[Doc]

[Doc]

[Doc]

[Doc]

Other TinyML / MCUs Project Examples 

● Image Classification with ESP32-CAM
● Image Classification with Portenta H7

● Listening Temperature with Nano 33

● Motion Recognition with RPi Pico
● Gesture Recognition with Wio Terminal

[Doc]

https://www.hackster.io/mjrobot/esp32-cam-tinyml-image-classification-fruits-vs-veggies-4ab970
https://www.hackster.io/mjrobot/listening-temperature-with-tinyml-7e1325
https://www.hackster.io/mjrobot/tinyml-motion-recognition-using-raspberry-pi-pico-6b6071
https://www.hackster.io/mjrobot/tinyml-made-easy-gesture-recognition-ce13a5
https://www.hackster.io/mjrobot/mug-or-not-mug-that-is-the-question-d4062a
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To learn more about Edge AI

● UNIFEI - IESTI01 TinyML - Machine Learning for Embedding Devices
● Professional Certificate in Tiny Machine Learning (TinyML) – edX/Harvard
● Introduction to Embedded Machine Learning - Coursera/Edge Impulse
● Computer Vision with Embedded Machine Learning - Coursera/Edge Impulse
● "Deep Learning with Python" book by François Chollet
● "TinyML" book by Pete Warden, Daniel Situnayake
● "TinyML Cookbook" by Gian Marco Iodice
● "AI at the Edge" book by Daniel Situnayake, Jenny Plunkett

https://github.com/Mjrovai/UNIFEI-IESTI01-TinyML-2021.2
https://www.edx.org/professional-certificate/harvardx-tiny-machine-learning
https://www.coursera.org/learn/introduction-to-embedded-machine-learning
https://www.coursera.org/learn/computer-vision-with-embedded-machine-learning
https://www.manning.com/books/deep-learning-with-python
https://www.oreilly.com/library/view/tinyml/9781492052036/
https://www.amazon.com/TinyML-Cookbook-artificial-intelligence-ultra-low-power-ebook-dp-B09R4TKVX4/dp/B09R4TKVX4/ref=mt_other?_encoding=UTF8&me=&qid=
https://www.oreilly.com/library/view/ai-at-the/9781098120191/
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Thanks
And stay safe!


