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Abstract
Fires in nature stand among the most influential events on Earth Facing tough issues means needing
solid detection methods that work every time, even when society is involved. Systems ready to
handle immediate crisis needs response. Conventional wildfire detection methods often Late alerts
often miss key issues because systems fail to catch problems early enough. What follows shows
how weak tracking systems limit progress even further. fire intensity classification. This paper
presents an application-oriented wildfire detection and alert system Linking picture processing
through artificial intelligence to automated emergency notification mechanisms. The proposed
system utilizes satellite imagery and a A convolutional neural network, labeled CNN, was put into
practice Built on top of a ResNet-50 framework, this model gains strength from attention
mechanisms added in. Looking closer at how models pick out key details can help them learn better.
To enhance robustness under diverse environmental Under different conditions, tweaking images
through data augmentation helps improve results. Using a focal loss instead of standard approaches
makes a difference too. A range of functions shaped how the model learned. Functions played a key
role in shaping training outcomes. A test run happened with tagged data, called experimental
evaluation satellite image datasets, where the proposed model Peaked at a validation accuracy,
showing clearer progress performance compared to traditional wildfire detection approaches. Not
just limited to finding and naming them, the system incorporates an automated email alert module
Built for live use. What burns at any moment shows up next categorized into four levels: no fire,
low, medium, and A spike in scores shows up right away. When problems reach that level,
notifications go out by email - no delays needed. Information flows immediately to relevant
officials. When flames burn at low intensity, they alert local forest officials When fires burn at a
lower level, systems start alerting those who need to act. Forest, fire, and police departments work
together to make things happen. Heat waves can lead to evacuations, though fierce blazes produce
Alerts go out to every emergency response team across systems. Act fast when problems show up.
What happened in the test gives clear clues Still, analysis and system deployment design confirm
that the proposed
Keywords: wildfire detection, CNN, fire intensity classification, emergency response, satellite
imagery, deep learning.

1. INTRODUCTION
Forest are vital natural resources that maintain ecological Maintaining balance supports life for both
nature and people, Still, their lives often shift under pressure from a growing force - one kind of
change that keeps showing up. Wildfires stand out when it comes to damage from nature's worst
moments. These incidents bring heavy losses Heavy harm to nature's balance, places where animals
live, along with communities and people Settlements show up along with infrastructure and other
features while their frequency stands out Fires grow larger now, fed by hotter weather because of
global shifts, while years without much rain last longer than before From deforestation to pollution,
people's choices shape the planet. Traditional wildfire detection methods such as smoke Starting
with what's inside - detectors, heat sensors, watchtowers, plus people checking things by hand.



International Journal of Engineering Technology and Management Sciences
Website: ijetms.in Issue:3 Volume No.10 May - June – 2026
DOI:10.46647/ijetms.2026.v10i03.034 ISSN: 2581-4621

@2026, IJETMS | Impact Factor Value: 5.672 | Page 227

When cameras watch too few areas or take too long to alert someone, problems tend to follow. Late
responses let flames move faster, giving control too late intervention. Recent advancements in
artificial intelligence and computer vision have enabled more reliable wildfire Using satellites to
detect changes brings more reliable results Still, stronger oversight can make a difference. This
study presents an automated wildfire detection and emergency response system that leverages deep
learning for early fire identification and severity assessment. A Convolutional Neural Network
(CNN)–based multi-class Fire intensity gets sorted by type through a classification method On low,
some cooking never lights a flame. When heat grows, small blazes start doing work. Medium zones
spark steady activity across surfaces. At peak, fire roars through all stages at once. With rising
intensity. When severity is noted, a warning pops through automatically. A notification then reaches
designated bodies so responses can happen fast Watch closely, set up exit routes, then act fast when
an emergency hits. In turn, this enhances how effectively wildfires are managed efficiency.

2. PROPOSEDWORK
A. System Overview:
This research proposes an intelligent multi-class forest fire Starting off with detection, then moving
into an emergency response setup - all mixed together advanced deep learning techniques with
automated alert mechanisms. The system is designed to classify satellite Picture stuff splits into four
kinds - ones without flames, some with slight smoke, later on the ones showing real fire Come
midweek, flames crawled faster than most expected - medium at first, then jumping to high, after
which automated systems kicked in without delay A structured notification approach guides
information to key emergency responders Depending on how intense the fire is, the system
identifies it through its classification process. The proposed framework integrates computer vision,
deep way through tools like video chats or emails, helping shape how people connect and share
ideas every day comprehensive early warning system that can significantly Reductions in response
time come alongside better coordination when teams work together. When fires spread fast, first
responders need clear paths to reach burning areas quickly.
B. Dataset Acquisition and Preparation:
The system utilizes a comprehensive wildfire satellite A dataset on images, pulled from the
Roboflow platform, especially the "wildfire-satellite" set found in the Bairock workspace. The
dataset preparation involves several critical steps:
1)Data Collection and Integration:
• Primary dataset: Roboflow wildfire satellite imagery (Version 2)
• Data format: High-resolution satellite images with corresponding YOLO annotation files
• Geographic coverage: Multiple regions with diverse terrain and fire conditions
• Temporal coverage: Multi-seasonal data to ensure model robustness
2)Multi-Class Dataset Organization:
The original binary fire detection dataset is systematically reorganized into a four-class
classification structure:
• Non-fire: Areas with normal vegetation and no fire indicators
• Fire-low: Small, localized fires with minimal smoke production requiring monitoring
• Fire-medium: Moderate fires with visible flames and smoke plumes requiring evacuation
preparation

3.METHODOLOGY
A. Dataset Preparation and Preprocessing
A closer look at the data shows satellite pictures gathered through multiple sources, totaling 5,000
high-resolution images categorized into four classes: non-fire, fire-low, fire-medium, fire-high
Data Preprocessing:
1. Picture shrunk to 224 by 224 pixels so the system knows what to expect compatibility
2. Normalization using ImageNet statistics
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3. Data augmentation using things like jitter might help improve results Flip sides - up, down, spin
(plus minus fifteen degrees), paint choices These effects include jittering, along with blurring
applied through a Gaussian filter
4. Train/validation/test split: 70%/15%/15%
B. Fire Intensity Classification Logic
A system implements comprehensive classification scheme:
1. Non-fire: Normal forest vegetation with no fire indicators
2. Fire-low: Small, localized fires with minimal smoke production
3. Fire-medium: Moderate fires with visible flames and smoke plumes
4. Fire-high: Large-scale fires with intense flames and heavy smoke
C. Automated Alert System Architecture
The alert system implements three-tier notification protocol:
Low Intensity (Fire-Low):
• Recipients: Forest Department only
• Message: "ALERT: Low-intensity fire detected. Area requires monitoring and assessment."
• Delivery: Email notification
Medium Intensity (Fire-Medium):
• Recipients: Forest Department, Fire Department, Police Station
• Message: "WARNING: Medium-intensity fire detected. Evacuation procedures may be required."
• Delivery: Email
High Intensity (Fire-High):
• Recipients: Forest Department, Fire Department, Police Station, Emergency Services
• Message: "EMERGENCY: High-intensity fire is detected. Immediate action and response
required."
• Delivery: Priority email

4. RESULT AND DISCUSSION
The proposed CNN model achieved exceptional performance across all evaluation metrics:

Fig.4.1 Comparison of Training and Validation Accuracy Over Epoch

Fig.4.2 Comparison of Training and Validation Loss Over Epochs
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Fig.4.3 Learning Rate Schedule Across Epochs

5. CONCLUSION
This study explores a method using artificial neural networks, setting it apart from earlier work in
image processing A system for finding wildfires through automation, built around defined
structures and functions. This setup handles detection tasks using controlled processes.
classification of fire intensity from satellite and uploaded Looking at pictures. This system uses a
type of deep learning called a convolutional neural network that focuses on key regions through
attention mechanisms Starting from scratch, the system learned through a tailored data set carefully
assembled for this purpose A set split by presence or intensity - no fire, fire with smoke, light
flames - each labeled distinctly medium, and high-intensity fire classes. The model Showing strong
results in spotting fires caused by human activity, this method has gained notice for its ability to
detect such events reliably pictures show activity patterns along with key strength markers so early
detection stays possible emergency response. On top of that, the setup includes a self-running tool
that handles certain tasks without human intervention. Early warning system based on mild fire
intensity - alert levels rise with growing risk Send warning notices to the forest department when
something unusual appears in the woods. Fires that burn at full intensity mean alerting both fire and
police departments right away evacuation, while highintensity fires prompt immediate An alert
system splits responses into levels. This way of organizing actions makes sure the right teams get
involved at the proper time With smarter resource allocation, communities see better outcomes -
public safety improves too
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