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Set up connection between Arduino Nano 
and Edge Impulse







• Pre-Processing Data
• Design a Model
• Train a Model
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EI/Arduino  
CLI

(Note that the 1. Edge Impulse CLI is 
not necessary for Arduino Nano-33. 
We will use WebUSB insteady)

Go to 2. Arduino CLI



Arduino CLI

See this video for Windows installation: https://www.youtube.com/watch?v=1jMWsFER-Bc

https://www.youtube.com/watch?v=1jMWsFER-Bc


If you're on Windows:
●  Unzip the .zip file to C:\Program Files\arduino-cli

●  Open System Properties > Advanced > Environment Variables

●  Path under "user variables" > Edit

●  Add C:\Program Files\arduino-cli

If you're on macOS:
● I recommend using the curl method or homebrew shown on the installation page: 

https://arduino.github.io/arduino-cli/0.21/installation/

● if you use the curl method, it likely installs arduino-cli to ~/bin. That might not be on your path. So, you might 

need to run: export PATH=$PATH:~/bin

Arduino CLI Installation Summary

https://arduino.github.io/arduino-cli/0.21/installation/
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1. Press Nano-33 Reset button Twice
2. With Nano-33 LED Flashing:

3.Nano-33 LED Stop Flashing

MacOS



1. Press Nano-33 Reset button Twice
2. With Nano-33 LED Flashing:

Windows 10



🡸 Nano-33 LED Stop Flashing

Windows 10



Hands-on lab for 
motion classification



Case Study: Mechanical Stresses in Transport

Fork-Lift

Terrestrial 

Rail 
Maritime 

Idle 

Classes to study
• Maritime
• Terrestrial (or Rail)
• Lift
• Idle 

x



• Pre-Processing Data
• Design a Model
• Train a Model
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WebUSB works fine with Chrome









terrestrial

Label: terrestrial



terrestrial
lift

Label: LIFT



terrestrial
lift

maritime

Label: maritime



idle

Label: idle



Original Dataset

Training Set Test Set

Training Set

Machine Learning 
Algorithm

Final Model

Training, 
tuning, 

evaluation

Test SetValidation Set

Final Performance 
Estimate





If automatic split is
 not 

good, proceed with 

manual split



Dataset is balanced (has 

representative samples 

from all classes) and split 

80%/20%



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



Spectral 
Analysis

NN 
Classifier

Classes

• Lift
• Terrestrial
• Maritime
• Iddle









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





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













Model Inference



terrestrial 



terrestrial 



TinyML motion classification uses  
on Real Life



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



 Predict and classify common Elephant behavior

Aggressive

https://www.hackster.io/dhruvsheth_/eletect-tinyml-and-iot-based-smart-wildlife-tracker-c03
e5a#toc-accelerometer-data-models-4

https://www.hackster.io/dhruvsheth_/eletect-tinyml-and-iot-based-smart-wildlife-tracker-c03e5a#toc-accelerometer-data-models-4
https://www.hackster.io/dhruvsheth_/eletect-tinyml-and-iot-based-smart-wildlife-tracker-c03e5a#toc-accelerometer-data-models-4


Addendum:
Using Edge Impulse CLI



Edge Impulse CLI optional Installation 



Edge Impulse CLI optional Installation 



$ edge-impulse-data-forwarderAlternative Data Capture using EI CLI:







Reading Material



Main references

I want to thank Shawn Hymel and Edge Impulse, Pete Warden and Laurence Moroney from 
Google, Professor Vijay Janapa Reddi and Brian Plancher from Harvard, and the rest of the 
TinyMLedu team for preparing the excellent material on TinyML that is the basis of this course at 
UNIFEI.

The IESTI01 course is part of the TinyML4D, an initiative to make TinyML education 
available to everyone globally.  

• 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
• Fundamentals textbook: “Deep Learning with Python” by François Chollet
• Applications & Deploy textbook: “TinyML” by Pete Warden, Daniel Situnayake
• Deploy textbook “TinyML Cookbook” by Gian Marco Iodice

https://shawnhymel.com/
https://petewarden.com/
http://www.laurencemoroney.com/
https://scholar.harvard.edu/vijay-janapa-reddi
https://brianplancher.com/
http://tinymledu.org/
https://tinyml.seas.harvard.edu/4D/
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://www.manning.com/books/deep-learning-with-python
https://www.oreilly.com/library/view/tinyml/9781492052036/
https://github.com/PacktPublishing/TinyML-Cookbook


Thanks


