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 IESTI05 – Edge AI 
Machine Learning

System Engineering

11. Object Detection with YOLO:
      Fundamentals
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YOLO
Fundamentals
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Ultralytics YOLO11
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YOLO Versions Comparison

https://youtu.be/F8m0qo_gMbc?si=ADW8u6Q_yAM4GlY4Spreadsheet 

https://youtu.be/F8m0qo_gMbc?si=ADW8u6Q_yAM4GlY4
https://github.com/ProgramadorArtificial/treinar_yolov8/blob/main/comparacao_versoes.ods
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Ultralytics YOLO11

Oriented Bounding Boxes
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YOLO with Roboflow and Ultralytics
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Object Detection: Inference Pipeline

Input Image Pre-Process Detection 
Model

Predict Labels
& Boulding Boxes
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YOLOv11  - Ultralytics
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Setting up a Virtual Environment

Root Installation

1. Create a virtual environment with access to system packages to manage 

dependencies:

python3 -m venv ~/yolo --system-site-packages

2. Activate the environment:

source ~/yolo/bin/activate

To exit the virtual environment, use:

deactivate

TFLITE
Env

YOLO 
Env
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Creating a working directory
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Install the Ultralytics packages

● Update the packages list, install pip, and upgrade to the latest:

○ sudo apt update

○ sudo apt install python3-pip -y

○ pip install -U pip

● Install the ultralytics pip package with optional dependencies:

○ pip install ultralytics[export]

○ sudo reboot Note: Installing Ultralytics packages
           takes several minutes
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YOLOv11 versus v8 - Inference
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Export Models to NCNN format
yolo export model=yolov8n.pt format=ncnn
yolo export model=yolo11n.pt format=ncnn  
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YOLOv11 versus v8 - Inference
YOLOv11YOLOv8
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Other Computer Vision Tasks
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Setting up Jupyter Notebook

pip install jupyter jupyterlab notebook

jupyter notebook --ip=[YOUR IP ADDREES] --no-browser

Copy the Raspberry Pi’s IP address and the 
provided token in a web browser.
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YOLO_Model_Predictions_with_Ultralytics.ipynb

Raspberry Pi Inference: 

https://github.com/Mjrovai/EdgeML-with-Raspberry-Pi/blob/main/OBJ_DETEC/notebooks/YOLO_Model_Predictions_with_Ultralytics.ipynb
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Questions?


