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Abstract – Wildfires are a serious 

threat to the ecosystem, humans, and 

infrastructure and need sophisticated 

detection systems with the capability of 

enabling timely avoidance of risk. 

Ground sensors and visual observations, 

which are traditional methods of 

wildfire detection, are slow, expensive, 

and prone to false alarms. This paper 

introduces a Smart Wildfire Detection 

System based on real-time video feeds, 

the YOLO v8 object detection algorithm, 

and machine learning algorithms to 

identify wildfires with maximum 

accuracy and zero delay. The system 

combines camera-based surveillance 

with AI-based image analysis to identify 

wildfire incidents from natural 

environmental changes. The system 

issues real-time alerts to the agencies 

for quick action after identification. The 

solution is scalable, low-cost, and 

implementable in remote and 

underprivileged locations. Experimental 

results validate the success of the 

system in early wildfire detection, 

minimization of false alarms, and 

enhancement of response time. The 

strategy is a landmark achievement in 

the management of wildfires, 

presenting an active and viable 

countermeasure to wildfires.  

Keywords: Wildfire detection, YOLO v8, 

Poweredsensing,realtimemonitoring , 

machine learning, IOT, early risk 

mitigation.  

I.INTRODUCTION  

Wildfires are the most destructive 

natural disasters, inflicting massive 

harm to forests, wildlife, and human 

settlements. Conventional wildfire 

detection technologies, including 

observation and ground-based sensors, 

are typically not satisfactory due to their 

low coverage, high expense, and 

vulnerability to environmental 

disturbances. New advances in computer 

vision and artificial intelligence (AI) 

offer potential alternatives for early 

wildfire detection. 

 

 The Smart Wildfire Detection System 

being discussed herein utilizes the 

YOLO v8 algorithm along with machine 

learning algorithms for wildfire 

detection in real-time. The system 

processes video feeds from camera units 

placed at strategic locations, identifies 

fire and smoke patterns, and sends out 

an alert to the authorities at once. The 

system makes use of AI-enabled image 

processing in order to suppress false 

alarms and derives accurate detection to 

facilitate early intervention and optimal 

risk management.  
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II.LITERATURE REVIEW  

 

BCMNet: Cross-layer extraction 

structure and multiscale down sampling 

network with bidirectional transpose 

FPN for fast detection of wildfire smoke  

 

This paper presents BCMNet, a fast 

wildfire smoke detection model that 

integrates cross-layer extraction 

structures and multiscale down sampling 

with a bidirectional transpose feature 

pyramidal network (FPN).  

A high-precision forest fire smoke 

detection approach based on ARGNet  

 

The paper proposes ARGNet, a high-

precision system for detecting forest fire 

smoke. The approach leverages an 

advanced neural network architecture to 

improve accuracy in smoke detection, 

particularly in environments where 

traditional methods struggle.  

 A fire monitoring and alarm system 

based on YOLOv3 with OHEM 

 

This study presents a fire monitoring and 

alarm system using the YOLOv3 deep 

learning model with Online Hard 

Example Mining (OHEM). The YOLOv3 

algorithm is employed for real-time fire 

detection, and OHEM improves the 

system’s performance by focusing on 

hard-to-detect examples during training.  

 

Real-time video fire/smoke detection 

based on CNN in antifire surveillance 

systems 

 

This paper explores a real-time fire and 

smoke detection system based on 

Convolutional Neural Networks (CNN) 

for antifire surveillance. The proposed 

CNN model processes video feeds to 

detect both fire and smoke in real time, 

providing immediate alerts for 

firefighting operations.  

Forest fire recognition based on feature 

extraction from multi -view images 

 

The authors propose a forest fire 

recognition system that utilizes feature 

extraction from multi -view images. This 

method enhances fire detection accuracy 

by capturing key features from various 

perspectives, which is crucial in 

environments where a single viewpoint 

may not suffice. 

 

III.PROPOSED SYSTEM 

 The presented Smart Wildfire Detection 

System exploits camera-based 

monitoring alongside the YOLOv8 

algorithm and machine learning for 

generating an economic and scalable 

wildfire warning system. The system 

continuously monitors real -time video 

streams through camera installation at 

vulnerable areas affected by wildfires  
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State-of-the-art deep learning-based 

algorithm YOLOv8 is leveraged to find 

patterns of fire or smoke within the 

video stream at very low latency with 

very high accuracy. In addition, machine 

learning techniques improve the 

capacity of the system to differentiate 

between regular states of the 

environment and fire and lower the rate 

of false alarms. Once a wildfire is 

detected, the system sends immediate 

alerts, alerting authorities and 

emergency response teams through 

email or other communication mediums, 

allowing for a quicker and more 

organized response. This system, as 

suggested, seeks to enhance the speed, 

accuracy, and dependability of wildfire 

detection, providing a proactive strategy 

in reducing risks and minimizing loss.  
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ACTIVITY DIAGRAM 

 

     IV.HARDWARE REQUIREMENTS 

    Processor                      : 6th Gen              

Intel Core ix 

     Hard disk                            : 500 GB 

     RAM                                 : 8 GB 

     Server Storage                     : 100 GB 

     Internal Memory Capacity  : 50 GB  

 

     SOFTWARE REQUIREMENTS 

     Programming language: Python 

     Tool                           : Python idle  

 

V.METHODOLOGY 

 

Below are the modules of the proposed 

Smart Wildfire Detection System: 

 

 

 

 

 

1 Camera module 

 Captures live video of the region of 

interest and forwards the data to the 

processing module 

2 YOLO -v8 Object Detection Module 

 Identify fire and smoke in the video 

stream with the help of the YOLO v8 

algorithm. 

3 Image Pre-processing Module 

 Resizes and normalizes the video 

quality before it is passed as an input to 

the YOLO v8 model.  

4 Machine Learning Modules  

Train the model to identify fire and non-

fire accidents on the basis of the support 

of the historical data and climatic 

conditions. 

5 Alerts and Notification Module 

 Notifies concerned authorities and 

rescue personnel in real time through 

mail or other interfaces.  



International Research Journal of Education and Technology Peer Reviewed 

Journal 

ISSN 2581-7795 \ 
 
 
 
 

© 2025, IRJET                           Volume: 07 Issue: 03 | MARCH-2025               Page 1869 

 

 

6 Data Logging and Reporting Module  

 Records occurrence of detection events 

and prepares reports for analysis 

purposes 

7 User Interface (UI) Module 

 Deliver a monitoring and system-setting 

configuration dashboard.  

8 Clouds Storage and Data Syncing 

Module 

Save detection data and camera images 

on the cloud for remote viewing and 

backup. 

 

The system was tested in a controlled setting 

with real-world wildfire scenarios. The YOLO 

v8 algorithm was trained on a fire and smoke 

image dataset, and its performance was 

measured in terms of detection accuracy, 

latency, and false positive rate 

 

SEQUENCE DIAGRAM  

 

 

 

 

 

 

 

CONCLUSION 

The proposed Smart Wildfire Detection 

System in this paper is a highly efficient 

and scalable scheme for early wildfire 

detection. By incorporating the YOLO 

v8 algorithm and machine learning 

methods, the system improves detection 

accuracy, eliminates false positives, and 

provides swift response through real -

time notifications. The system proposed 

here is a paradigm shift in the control of 

wildfires, a preventive and economical 

way of controlling wildfires. Future 

development will centre on the inclusion 

of other technologies, like drones and 

satellite data, to extend the reach and 

accuracy of the system even further.  
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FUTURE SCOPE 

The future of wildfire detection systems 

lies in the merge of emerging 

technologies such as IOT, AI, machine 

learning, and edge computing. Future 

systems could incorporate predictive 

analytics to forecast wildfire outbursts 

based on historical records and weather 

patterns. The merge of drones and 

satellite imageries with ground camera 

systems can also expand coverage, 

enabling greater surveillance of 

inaccessible regions. Low-cost sensor 

and energy-efficient device 

developments will also make these 

systems more accessible and scalable, 

making wild land fire detection and 

management a reality globally.  
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