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Federal University of Itajubá, Brazil. His educational background includes 

an Engineering degree from UNIFEI and an advanced specialization from 

the Polytechnic School of São Paulo University. Further enhancing his 

expertise, he earned an MBA from IBMEC (INSPER) and a Master’s in 

Data Science from the Universidad del Desarrollo (UDD) in Chile.

With a career spanning several high-profile technology companies such 

as AVIBRAS Airspace, ATT, NCR, and IGT, where he served as Vice 

President for Latin America, he brings a wealth of industry experience to 

his academic endeavors. He is a prolific writer on electronics-related 

topics and shares his knowledge through open platforms like Hackster.io.
In addition to his professional pursuits, he is dedicated to educational outreach, serving as a volunteer professor at 

UNIFEI and engaging with the TinyML4D group as a Co-Chair, promoting TinyML education in developing countries. His 

work underscores a commitment to leveraging technology for societal advancement.
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What is AI?

Artificial Intelligence (AI) is 
the simulation of human 
intelligence in machines that 
can perform tasks like 
learning, reasoning, and 
problem-solving.



A Brief History of Artificial Intelligence

1950

Alan Turing proposes 
the Turing Test for 
machine intelligence

1956

The term 'Artificial 
Intelligence' is coined 
at the Dartmouth 
Conference

1960s

Early AI programs: 
ELIZA (natural 
language processing - 
NLP)

1970s-80s

AI Winter: Funding 
and interest decline 
due to limitations of 
early AI

1998

Yann LeCun developed 
the CNN LeNet, 
trained with MNIST 
dataset.

2011

IBM Watson wins 
Jeopardy!, showcasing 
advanced natural 
language processing

2012

Deep learning 
breakthroughs in 
image recognition 
(ImageNet 
competition)

2016

Google's AlphaGo 
defeats world 
champion Go player 
Lee Sedol

2020s

Large language 
models (e.g., GPT-4) 
and AI in various 
industries,



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

Teaching computers how to learn a task directly from raw data



Deep Learning: Subset of Machine Learning in which 
multilayered neural networks learn from vast amounts of data

NODE

(Deep) Machine Learning  
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Vibration 
Analysis 

Image 
Classification

Text 
Generation

Image 
Generation

Large Language 
Models- LLMs 

Neural Network Architectures 



LLMs (Large Language Models) 



Deep Learning and AI: Why now?

BIG 
DATA

HARDWARE
(GPUs)

SOFTWARE
(NN Models)

Neural networks date back decades, so why do they dominate?



AI (ML/DL) Applications
Examples



● Regression 
● Classification 
● Object Detection
● Time Series Forecasting

● Anomaly Detection
● Clustering
● Dimensionality Reduction

● Autonomous 
Navigation

Models 



Sensors 





Personal Assistant



https://www.edgeimpulse.com/blog/the-world-is-all-abuzz-about-tinyml

https://www.edgeimpulse.com/blog/the-world-is-all-abuzz-about-tinyml


Bionic Hand Voice Commands Module

https://www.hackster.io/ex-machina/bionic-hand-voice-commands-module-w-edge-impulse-arduino-aa97e3

VIDEO

https://www.hackster.io/ex-machina/bionic-hand-voice-commands-module-w-edge-impulse-arduino-aa97e3
https://youtu.be/NzxCZh8b4To


Automatic cough detection for BRD 
(Bovine Respiratory Disease)

https://www.sciencedirect.com/science/article/abs/pii/S1537511017304762
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Obtains an input Pre-Process Runs model Post-Processes
Make things 

happen

- Prob ‘Cough’
- Prob ‘No-cough’

If Probability of 
Cough is 

greater than X%  
Take actions

https://www.sciencedirect.com/science/article/abs/pii/S1537511017304762




Movement Classification 



 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


Smart Cattle-Farm - Animal Behavior

https://dycodex.com/smarternak/

https://dycodex.com/smarternak/






Computer Vision Recognition Tasks
Image Classification 
(Multi-Class Classification) 

Object Detection 
Multi-Label Classification + Object Localization 

Cat: 70% Dog: 80%



Instance Segmentation
Each pixel in an image IS CLASSIFIED into a 
predefined category.

Computer Vision Recognition Tasks
Pose Estimation
Key points (or landmarks) on the object, such as 
joints on a human or animal body are detected



Image Classification 
(Multi-Class Classification) 

Object Detection 
Multi-Label Classification + Object Localization 

Cat: 70% Dog: 80%

Computer Vision Recognition Tasks



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/


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


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


Automated Cow Body Condition Scoring (BCS) 

https://www.mdpi.com/1424-8220/23/22/9051

https://www.mdpi.com/1424-8220/23/22/9051


Image Classification 
(Multi-Class Classification) 

Object Detection 
Multi-Label Classification + Object Localization 

Cat: 70% Dog: 80%

Computer Vision Recognition Tasks



Bee 
Counting

BuzzTech: Machine Learning at the Edge

https://www.hackster.io/518000/buzztech-machine-learning-at-the-edge-07c951


Ant Detection

Ant Detection 

https://github.com/juanabedala/DeteccionDeHormigas


https://www.folio3.ai/animal-detection/

Improper wiping https://www.cattle-care.com/individual

https://www.folio3.ai/animal-detection/
https://www.cattle-care.com/individual


Other Sensors / Models
Examples



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

Atrial Fibrillation Detection on ECG

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


Interpretation of ECG in cattle is useful in many medical-veterinarian decisions because it permits the 
observation of many heart diseases in cattle (myocardial dystrophy, atrial and ventricular 
enlargements, pericardium effusion, etc.). 

https://www.intechopen.com/chapters/82061

ECG: Detecting Cardiac Diseases in Cattle

https://www.intechopen.com/chapters/82061


Humidity Forecasting
(RNN-LSTM)

ESP32 LSTM Phenolic Sponge Moisture

https://github.com/gustavopablocastro/ESP32_LSTM_Phenolic_Sponge_Moisture
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Machine Learning Workflow
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Machine Learning Workflow (“Where”)
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Machine Learning Workflow (“How”)
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Machine Learning Workflow (“How”)
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EI Studio - Embedded ML platform (“AutoML”)

2023 SciTinyML Workshop -  Edge Impulse Overview by Shawn Hymel

https://youtu.be/Asebo9TkJuk


Image Classification Project 
Edge Impulse Studio

https://studio.edgeimpulse.com/public/540912/live

https://studio.edgeimpulse.com/public/540912/live
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prodT backG

• Classes:
• prodR
• prodD
• prodT
• backG

Medicine 
Classificator



• Pre-Processing Data
• Design a Model
• Train a Model
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Microphone

& Sensors
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MobileNet-V2

backG
prodD
prodR
prodT



Preprocess
Data

 96x96x3 
=  27,648



Preprocess
Data



Hyperparameters Model Design
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Inference – Real WorldMake
Inferences



Conclusion



How AI is Shaping Agriculture (Animal Farms)
• AI applications in diagnostics, treatment, surgery assistance, behavior 

analysis, and livestock management are transforming veterinary care.
• AI tools in radiography, ultrasound, and MRI help detect animal diseases 

early. AI-based image recognition improves diagnostic accuracy. 
• AI analyzes cow behavior and physiological data to detect early signs of 

disease like mastitis or lameness, allowing for timely intervention.
• Wearable devices with AI monitor animal health in real-time, tracking 

heart rate, activity, and vital signs, providing insights for early 
interventions.

• Machine learning models track and analyze animal behavior, identifying 
patterns in stress, anxiety, or abnormal behavior.

• In livestock farming, AI helps manage herd health, improve nutrition, and 
enhance overall productivity by monitoring animals' welfare in real-time.



Ethical Considerations and future of AI

• Ethical concerns in AI use for dairy farming include data 
privacy, algorithm biases, and ensuring that AI tools are used 
for the welfare of the animals.

• The future holds advanced AI tools like 3D-printed prosthetics, 
AI-enhanced diagnostics, and collaborations between AI 
researchers and veterinarians.

• AI advancements will lead to further integration of predictive 
analytics, automated health monitoring, and new tools for 
precision dairy farming.



To learn more …

On the TinyML4D website, You can find lots of educational materials on TinyML. They are all free and 
open-source for educational uses – we ask that if you use the material, please cite them! TinyML4D is an 
initiative to make TinyML education available to everyone globally.

Online Courses
Harvard School of Engineering and Applied Sciences - CS249r: Tiny Machine Learning
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
UNIFEI-IESTI01 TinyML: “Machine Learning for Embedding Devices”
Books
“Python for Data Analysis” by Wes McKinney
“Deep Learning with Python” by François Chollet - GitHub Notebooks
“TinyML” by Pete Warden and Daniel Situnayake
“TinyML Cookbook 2nd Edition” by Gian Marco Iodice
“Technical Strategy for AI Engineers, In the Era of Deep Learning” by Andrew Ng
“AI at the Edge” book by Daniel Situnayake and Jenny Plunkett
“XIAO: Big Power, Small Board” by Lei Feng and Marcelo Rovai
“MACHINE LEARNING SYSTEMS for TinyML” by a collaborative effort
Projects Repository
Edge Impulse Expert Network

https://tinyml.seas.harvard.edu/courses/
https://sites.google.com/g.harvard.edu/tinyml/home
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://github.com/Mjrovai/UNIFEI-IESTI01-TinyML
https://wesmckinney.com/book/
https://www.manning.com/books/deep-learning-with-python
https://github.com/fchollet/deep-learning-with-python-notebooks
https://www.oreilly.com/library/view/tinyml/9781492052036/
https://github.com/PacktPublishing/TinyML-Cookbook_2E
https://github.com/ajaymache/machine-learning-yearning/blob/master/full%20book/machine-learning-yearning.pdf
https://www.oreilly.com/library/view/ai-at-the/9781098120191/
https://mjrovai.github.io/XIAO_Big_Power_Small_Board-ebook/
https://harvard-edge.github.io/cs249r_book/
https://docs.edgeimpulse.com/experts/


Questions?
rovai@unifei.edu.br


