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Computer Vision Main Problem Types
Image Classification 
(Multi-Class Classification) 

Object Detection 
Multi-Label Classification + Object Localization 

Cat: 70% Dog: 80%

Person Detection (Visual Wake Words)

X

✔ .
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TinyML - Image Classification Examples

Deep Learning at the Edge 
Simplifies Package 
Inspection

Image Classification Challenges 

5

6

https://www.vision-systems.com/factory/consumer-packaged-goods/article/14277146/deep-learning-at-the-edge-simplifies-package-inspection
https://www.vision-systems.com/factory/consumer-packaged-goods/article/14277146/deep-learning-at-the-edge-simplifies-package-inspection
https://www.vision-systems.com/factory/consumer-packaged-goods/article/14277146/deep-learning-at-the-edge-simplifies-package-inspection
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Image Classification Challenges 
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(CNN Models)
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Image Classification
Data Collection and Processing
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Example: Visual Wake 
Words Dataset

https://arxiv.org/pdf/1906.05721.pdf
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https://arxiv.org/pdf/1906.05721.pdf
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not-

Example: Visual Wake Words Dataset

(Labeled from COCO dataset)
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Image Classification
Model
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https://cocodataset.org/#home
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(2012)
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(2017)

https://arxiv.org/pdf/1704.04861.pdf
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https://arxiv.org/pdf/1704.04861.pdf


10

Exploring IA at the Edge!

EdgeML with TF-Lite - RPi)

*

* Not Quantized

Fine for mobile phones or 
Rpi with GB of RAM, but 
not for microcontroller 

Our Arduino Nano only has 
256KB of memory RAM
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https://www.hackster.io/mjrobot/exploring-ia-at-the-edge-97588d
https://www.youtube.com/watch?v=lZ1W7MnJFD4
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Model

Image Size

Alpha

ALPHA: Controls the width of the network. This is known as the width multiplier in the 
MobileNet paper. - If alpha < 1.0, proportionally decreases the number of filters in each 
layer. 
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Image Classification
Training a Model
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Using Transfer Learning for:
1) Cat Dog Detection
2) Mask Detection

Code Time!

1) Cat_Dog_Detection_using_Transfer_Learning_TFL_Micro.ipynb
2) Mask_Detection_using_Transfer_Learning.ipynb
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Image Classification
Metrics
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● A previous edition of this course was developed in collaboration with Dr. Susan C. Schneider of 

Marquette University.

● We are very grateful and thank all the following professors, researchers, and practitioners for jump-

starting courses on TinyML and for sharing their teaching materials:

Credits
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● Prof. Marcelo Rovai - TinyML - Machine Learning for Embedding Devices, UNIFEI

○ https://github.com/Mjrovai/UNIFEI-IESTI01-TinyML-2022.1 

● Prof. Vijay Janapa Reddi - CS249r: Tiny Machine Learning, Applied Machine Learning on Embedded IoT Devices, 

Harvard 

○ https://sites.google.com/g.harvard.edu/tinyml/home

● Prof. Rahul Mangharam – ESE3600: Tiny Machine Learning, Univ. of Pennsylvania

○ https://tinyml.seas.upenn.edu/# 

● Prof. Brian Plancher - Harvard CS249r: Tiny Machine Learning (TinyML), Barnard College, Columbia University

○ https://a2r-lab.org/courses/cs249r_tinyml/

● Additional references from where information and other teaching materials were gathered include:

References 
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● Applications & Deploy textbook: “TinyML” by Pete Warden, Daniel Situnayake

○ https://www.oreilly.com/library/view/tinyml/9781492052036/ 

● Deploy textbook “TinyML Cookbook” by Gian Marco Iodice 

○ https://github.com/PacktPublishing/TinyML-Cookbook 

● Jason Brownlee

○ https://machinelearningmastery.com/ 

● TinyMLedu

○ https://tinyml.seas.harvard.edu/ 

● Professional Certificate in Tiny Machine Learning (TinyML) – edX/Harvard

○ https://www.edx.org/professional-certificate/harvardx-tiny-machine-learning 

● Introduction to Embedded Machine Learning - Coursera/Edge Impulse

○ https://www.coursera.org/learn/introduction-to-embedded-machine-learning 

● Computer Vision with Embedded Machine Learning - Coursera/Edge Impulse

○ https://www.coursera.org/learn/computer-vision-with-embedded-machine-learning 
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https://github.com/Mjrovai/UNIFEI-IESTI01-TinyML-2022.1
https://sites.google.com/g.harvard.edu/tinyml/home
https://tinyml.seas.upenn.edu/
https://a2r-lab.org/courses/cs249r_tinyml/
https://www.oreilly.com/library/view/tinyml/9781492052036/
https://github.com/PacktPublishing/TinyML-Cookbook
https://machinelearningmastery.com/
https://tinyml.seas.harvard.edu/
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
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