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Context for implementing sustainability in Smart Agriculture

Key words



TinyML is a branch of machine learning and embedded systems 

research that looks into the types of models that can be run on 

small, low-power devices like microcontrollers

TinyML, What  is it?

Smalldevices Resource constraineddevicesLow-power devices



TinyML 



Personalassistant like  

Siri, Alexa ...

Industrialpredict ive  

maintenance

Wildlife tracking

Detect ingcrop  

diseases

Healthcare

Oceanlife  

conservat ion

Applicat ionsof TinyML



Arduino Nano33 BLESense  

Arduino Nicla Vision  

Arduino Nicla Sense ME

Arduino Portenta H7+Vision 

XIAO Seed

Espressif ESP32  

Espressif ESP-EYE  

Himax WE-I Plus  

OpenMV CamH7Plus  

SiLabsxG24 Dev Kit

SeeedGrove - VisionAI Module  

Sony'sSpresense

Synt iant Tiny MLBoard  

Raspberry Pi Pico

......

Some cool TinyML  MCUs



Optimize model
Reduce size

Improve performance

TinyML project f low

Prepare data Trainmodel  

(80% data)

Validate model  

(20% data)

Deploy model Inference at  

the Edge (MCU)

Tests fails

Convert model
TensorFlow Lite converter

Tests pass

WithAutoMLtools,it can't get simpler



Edge Impulse

Use No Code
ease of 

development



Application with TinyML in Soybeans

The key to a more efficient, sustainable, and profitable agriculture.

•Asian Soybean Rust;​ 

•Target spot;

•Potassium deficiency;​ 

•Frog eye leaf spot;​ 

Diseases in soybean crops and that appear on 

the leaves



Development team

This project was developed by students Carolina Barusso and Leonardo 

Knoeller, in a course completion work for the Control and Automation 

Engineering course at the Federal Institute of São Paulo - Cubatão

Campus and presented in June.

He was guided by me and professor Dr. Arnaldo de Carvalho Junior



Dataset for Neural Network

https://datadryad.org/stash/dataset/doi:10.5061/dryad.41ns1rnj3



Article by the Authors About the Database

https://www.sciencedirect.com/science/article/abs/pii/S0168169922007578?via%3Dihub



Projetc with Edge Impulse



Results of the first Neural Network 

training

Problems with

frog eye (olho

de rã) and

potassium

deficiency

classes



Proposed adjustments to improve the 

accuracy of the Neural Network

In order to improve the network, some modifications were 

made as:

• Increasing the number of images for training, from 1221 to 

2003 

• Also increasing the number of training cycles.



Results after proposed changes



Prototype Hardware 



Prototype Hardware

https://www.youtube.com/watch?v=znPjoXWZ0eM

https://www.youtube.com/watch?v=znPjoXWZ0eM


How to use the prototype

• The farmer collects data from multiple locations on the farm

• This data is recorded on a local SD Card, with GPS coordinates, date 

and time and the image of the leaf and status (healthy or sick, in which 

case the onboard AI already informs the disease)

• The collected data is "downloaded" onto a computer at the farm's 

headquarters and analyzed by management software developed in 

Power BI.

• As the proposed project was for small properties, this collection will 

be manual









Slide com algumas das telas de 

acesso a doenças e procedimentos

Booklet with information about diseases in soybean leaves

The website contains 

information such as:

• Description of the 

disease, 

• Symptoms, 

• Photos, 

• Control methods,

• Recommended products 

with supplier contact 

details.



EMBRAPA booklet with information on diseases in 

soybean leaves

Embrapa's book of 500

questions and answers,

which covers most

diseases.



• A dashboard capable of aggregating all information and providing

data for actions to be taken.

Results

• A network with 87.7% accuracy capable of classifying soybean leaf

images among 4 diseases and classifying healthy ones;

• A prototype hardware that displays the current latitude and longitude

of the person collecting the images, storing them on an SD card;



Future Projects

Use of drones with embedded AI for data collection and cloud storage.

Expansion to larger farms.

Field trials on a farm in the state of Paraná, Brazil



Intelligent System for Identification on Leaf Diseases 

in Soybean Crops, using TinyML

Dr. Walter Augusto Varella
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