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1. Introduction

1.1 Brief Overview of the Project
This project implements a real-time fire detection system using the RT-DETR (Real-Time
Detection Transformer) architecture. The system processes images and video streams to detect
fire and smoke in real-time, delivering high-accuracy results with minimal processing latency.
The implementation achieves performance metrics of 0.985 for mAP@50 and 0.949 for
mMAP@50-95, while maintaining true real-time processing capabilities of 16.6ms per image.
1.2 Purpose of the Configuration Manual
This manual is designed to:
1. Guide users through the complete setup and implementation process
2. Provide detailed configuration instructions for the RT-DETR architecture
3. Help users understand and optimize model performance
4. Serve as a reference for troubleshooting common issues
The manual covers:

e Environment setup and requirements

e Dataset preparation and organization

e Model configuration and training

e Hyperparameter tuning procedures

e Evaluation methods

e Inference and testing processes

2.System Requirements
2.1 Hardware Requirements
Minimum Specifications:
e GPU: NVIDIA T4 GPU with 15 RAM
Storage: 50GB free space on Google Drive
e RAM: 32GB system memory
e CPU: Multi-core processor supporting CUDA operations

Recommended Specifications:
e GPU: NVIDIA A L4 GPU with 24 GB VRAM for larger batch sizes
e Storage: 100GB+ free space on Google Drive
e RAM: 64GB system memory for optimal performance

2.2 Software Requirements

Operating System:
o Any OS compatible with Google Chrome browser
o Google Chrome (Version 90+) recommended

Development Environment:
o Google Colab Pro(if T4 not supporting) subscription
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o Google Drive account with sufficient storage
o Python 3.8 or higher

Required Libraries:
o Core Libraries: PyTorch 2.1.0, Ultralytics 8.3.40
Image Processing: OpenCV 4.8.0, Pillow 9.5.0

O
o Data Processing: Pandas 2.0.3, NumPy 1.24.3
o Visualization: Matplotlib 3.7.1, Seaborn 0.12.2
o Additional Tools: TensorBoard 2.14.0
2.3 Environment Setup Requirements
Google Colab Setup
1. Google Account Requirements:

o Active Google Colab

o Sufficient Google Drive storage

o Permission to mount Drive in Colab

3. Network Requirements:
o Stable internet connection
o Ability to maintain long-running Colab sessions
o Access to Google services

3.Project Structure Setup
1. Main Project Directory:
Create a folder structure in Google Drive as follows:
o X23224444 JOSEPH_CONFIGMANUAL (main folder)
Dataset (for training data)
RT_DETR_results (for outputs)
RT_DETR_model.pt (trained model)

o O O

2. Dataset Organization:
e train folder: Contains training images and labels
e valid folder: Contains validation images and labels
e test folder: Contains test images and labels

Each subfolder should have 'images' and 'labels' directories
3. 1 Results Organization:
o processed_videos: For video inference outputs
o rt_detr_fire_smoke: For training results
o weights: For model checkpoints

3.2 System Verification

Essential Checks

1. GPU Verification:
o Confirm GPU access
o Verify VRAM availability
o Check CUDA compatibility

2. Storage Verification:
o Confirm minimum 50GB free space
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o Verify access to model weights
o Check dataset accessibility

3. Environment Verification:
o Validate library installations
o Confirm drive mounting
o Test read/write permissions

3.3 Troubleshooting Guide

Common Issues and Solutions:

1. Drive Mounting Issues:
o Re-authenticate Google account
o Check internet connection
o Verify drive permissions

2. GPU Availability:
e Verify Colab Pro+ subscription

e Switch runtime type if needed
e Restart runtime

3. Memory Issues:
o Clear runtime memory
o Reduce batch sizes
o Verify file integrity

4 Setting Up Fire and Smoke Detection with Google Drive Integration
Step 1: Initial Colab Setup
e Open a new Google Colab notebook

o Ensure you're logged into your Google account

o Enable GPU from Runtime settings for faster detection

Connect ;i ean Gemini A

e i C it
Change runtime type
Runtime type

Python 3

Hardware accelerator (?)

O cru (@ T4GPU

O v28TPRU

Want access to premium GPUs? Purchase additional compute units




Select the T4 GPU
Step 2: Google Drive Integration
e Mount your Google Drive to access Joseph_best.pt model

« Connect to your Drive where the model is stored

o Grant necessary permissions when prompted

Disk

—————————————————————————————————{(4Code [ { ATt | v 4 o B

© from google.colab import drive
drive.mount|(’ /content/dri )l

Run above cell and it will ask permission and provide the permission to access the saved
model.

Permit this notebook to access your Google Drive files?

Connecting to Google Drive will permit code executed in this notebook to modify

files in your Google Drive until access is otherwise revoked.

No thanks Connect to Google Drive

Step 3: Model Access Configuration
« Navigate to your model location in Drive

o Ensure Joseph_best.pt is in an accessible folder
e Set up proper path linking to Google Drive model location

Check like below, are you able to see the directories of the google drive and model file from
the navigation panel on the google collab
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Step 4: Image Management in Colab
o Upload test images directly to Colab environment

« Images stay available during your active session

Use the below shown symbol on the left side of the colab and upload some images of the fire
and smoke to test the trained model.
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Ste_p 5: Directory Structure
o Keep model path pointed to Google Drive location

e Set up results directory in Colab session

Step 6: Path Management
e Use Drive path for Joseph_best.pt model reference

« Configure local Colab paths for uploaded images
o Set up output paths in Colab session

Change the model path and image path according to the current directory of their availability.
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main():
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model path = |
image path = '/

model = RTDETR(model path)
model.to(device)

print(
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process_imag
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And Same for the video inference as well applicable, change the model path and video path
to run the inference using the trained model. And for the video update the output directory
path as well to save the inferred video after the process completion.

File Edit View Insert Runtime Tools Help All changes saved
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main():
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model path = *
try:

model = RTDETR(model path)
model.to(device)

input_video_path = '/content/sample.mp4’

timestamp = datetime.now().strftime("%y%m’

output_dir = '/c
os.makedirs(outpu

e Remember Drive mount point for model access
« Image uploads need to be repeated in new sessions
« Save important results to Drive before ending session

Best Practices
o Organize Drive folder structure for easy model access

e Use session storage for temporary image processing
e Maintain clear separation between Drive and session files

e Back up important detection results to Drive



This setup combines permanent storage in Drive for your model with flexible session-based
image processing in Colab.

1 Sample Results
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