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Image Classification Application:
Design, Train, Test and Deploy

https://studio.edgeimpulse.com/public/114253/latest

https://studio.edgeimpulse.com/public/114253/latest
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Train a 
model

Evaluate and 
Convert
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• Possible Images:
• Medicine
• background

Image Classification Project
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• Pre-Processing Data
• Design a Model
• Train a Model
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Arduino CLI

Note that the 1. Edge 
Impulse CLI is not necessary 
for Arduino Nano-33 if you 
use WebUSB.
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1. Press Nano-33 Reset button Twice
2. With Nano-33 LED Flashing:

3.Nano-33 LED Stop Flashing

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

Windows 10
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🡸 Nano-33 LED Stop Flashing

Windows 10

Follow this video to install the Arduino CLI on Windows 10 and add the 'arduino-cli' binary to your PATH. This 
makes the CLI available from any location through the command prompt. 

https://youtu.be/1jMWsFER-Bc
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Do not forget to connect the Nano 
with your PC serial via Arduino-CLI, 
before starting collecting data.

1 

2 

3 
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• Pre-Processing Data
• Design a Model
• Train a Model
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Original Dataset

Training Set Test Set

Training Set

Machine Learning 
Algorithm

Final Model

Training, 
tuning, 

evaluation

Test SetValidation Set

Final Performance 
Estimate
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• Pre-Processing Data
• Design a Model
• Train a Model
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• Image Pre-Process *:
• Convert to Grayscale
• Re-scale 96 x 96

96

96

* During Inference, the  OV7675 captures the raw image as:
• QQVGA (160 x 120), crop it and resize it to 96x96
• RGB565 and convert it first to RGB888 and after it to Grayscale
• 1FPS

Data Pre-processing
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Model Image Size

Alpha

Model Design
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Input layer 
(9,216 features

96 x 96)

Output layer 
(2 classes)

MobileNetV1.0_2
.96x96
.grayscale
.bsize_96
.lr_0_05
.epoch_204
.val_loss_3.87
.val_accuracy_0.23

Model Design
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High Latency 
Memory OK 

Very Good Accuracy 

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



33



34

Model Inference
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 Img. Classification (nano_ble33_sense_camera.ino)
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* Model initialization is encapsulated by 
 EI on Library:  IESTI01__Image_Classification_inferencing.h

*
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  RGB565    1  ,   QQVGA,        Cam.
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Reading Material
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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
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Thanks


