
 © 2023 JETIR December 2023, Volume 10, Issue 12                                                           www.jetir.org (ISSN-2349-5162) 

JETIR2312604 

 

Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org g22 
 

Forest Fire Detection and Notification 

Method Based on AI and IoT Approaches 
 

Yash Mhatre1 , Sudeep Yerunkar2 
1Keraleeya Samajam’s Model College, Khambalpada Road, Thakurli, Dombivli (East), Kanchangaon, Maharashtra 

2Keraleeya Samajam’s Model College, Khambalpada Road, Thakurli, Dombivli (East), 

Kanchangaon, Maharashtra 

 

 

 

Abstract – 

Animal life, human settlements, and ecosystems are all 

seriously threatened by forest fires. Because the air is dry 

in the spring and autumn, there is a higher chance of 

bushfires. Bring nothing combustible with you, like 

matches or smokes. The "Fireguard AI-IoT Sensor," an 

intelligent and integrated system for efficient forest fire 

detection and realtime notification, is presented in this 

study. The fireGuard system is an 

Internet of Things (IoT) architecture that integrates a 

range of sensors with sophisticated artificial intelligence 

(AI) algorithms. The FireGuard AI-IoT Sensor combines 

weather stations, temperature and humidity sensors, 

smoke and gas detectors, acoustic sensors, and video 

systems with AI analytics. Together, these sensors track 

ambient conditions, identify sounds associated with fires, 

detect smoke, and evaluate visual data. Alerts are 

distributed via email, smartphone apps, and SMS, among 

other media. In the end, the FireGuard AI-IoT Sensor 

improves community safety and environmental 

sustainability by aiding in the early detection, quick 

reaction, and efficient control of forest fire occurrences. 
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Introduction:  

     The worldwide management of flames has never been 

easy. In South Korea, there were 40,030 fires in 2019, the 

Korean National Fire Agency reports, with 284 fatalities  

and 2219 injuries. Additionally, there were 110 fires every 

day that resulted in 0.8 fire-related deaths and KRW 2.2 

billion in property damage. In 2020, there were fires in two 

major Korean cities that claimed over fifty lives each. In 

Ulsan, a 33-story tower block structure caught  fire, and in 

Incheon, a warehouse fire occurred. These events,  

 

 

 

 

nevertheless, are limited to Korea. Envision a country-sized 

inferno that rages for weeks at a time. The UNEP reports 

that wildfires are becoming more frequent and intense, 

devastating the ecosystems and populations they cross. 

There are numerous causes for these flames. Either human 

error or naturally occurring bushfires are to blame. Early 

detection of bushfires helps stop wildfires from spreading. 

Moreover, we can stop more occurrences if we can stop 

people from starting a fire as they are lighting it. We 

discovered several papers on fire alarms installed in forests 

while conducting our research. In our own research, we did 

discover a few difficulties they might encounter. Future 

alterations in the balance of life will be impacted by the 

climate catastrophe, which is causing the planet to 

experience unnoticed variations in temperature, water 

levels, and the extinction of some protected creatures. Thus, 

in order to prevent catastrophic wildfires, we need to treat 

them seriously. A system of automatic notification to the fire 

brigade and early fire detection   installed in the forest can 

reduce a great deal of issues.  

Forest fires, with their devastating impact on ecosystems 

and communities, necessitate innovative and efficient 

solutions for early detection and rapid response. In recent 

years, advancements in technology, particularly in the 

realms of Artificial Intelligence (AI) and the Internet of 

Things (IoT), have paved the way for more effective forest 

fire monitoring systems. The "FireGuard AI-IoT Sensor" 

emerges as a pioneering solution designed to revolutionize 

the landscape of forest fire detection and notification 

FireGuard utilizes a network of IoT-enabled sensors 

strategically placed in forested areas. These sensors, 

equipped with capabilities such as temperature and smoke 

detection, continuously gather real-time environmental 

data. The integration of AI algorithms within the FireGuard 

http://www.jetir.org/


 © 2023 JETIR December 2023, Volume 10, Issue 12                                                           www.jetir.org (ISSN-2349-5162) 

JETIR2312604 

 

Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org g23 
 

  

  

system allows for intelligent analysis of this data, enabling 

the early detection of potential fire incidents.  

  

The strength of FireGuard lies in its ability to distinguish 

between natural environmental variations and the specific 

patterns indicative of a developing fire. Once a potential 

threat is identified, the system triggers immediate 

notifications through its IoT infrastructure. This rapid 

alerting mechanism ensures that relevant stakeholders, 

including emergency responders and authorities, are 

promptly informed, enabling swift and targeted 

intervention.  

  

As wildfires continue to pose increasing challenges 

globally, FireGuard stands as a vigilant guardian against the 

devastation caused by uncontrolled blazes. By combining 

the power of AI and IoT, FireGuard not only enhances the 

accuracy of fire detection but also facilitates a proactive 

approach to wildfire management, ultimately contributing 

to the protection of ecosystems and communities.  

2. RELATED WORK:  

  

Forest fire detection technologies primarily fall into two 

categories: sensor-based methods and computer vision, 

deep learning, and machine learning techniques. Recent 

research indicate that object-based detection has gained 

popularity in the business due to deep learning. The most 

popular deep learning techniques for object detection 

include spatiospectral deep neural networks, image-based 

convolutional neural networks (CNNs), fully convolutional 

networks, and quicker R-CNNs.  

  

2.1. Forest Fire Detection Using the 

Machine-Learning Approach:  

  

Forest fire detection using a machine-learning approach 

involves harnessing advanced algorithms to analyze diverse 

datasets comprising environmental variables like 

temperature, humidity, wind speed, and satellite imagery. 

The machine-learning model is trained on labeled data to 

recognize patterns indicative of potential forest fires, 

enabling early detection. By integrating real-time 

monitoring systems with environmental sensors, the 

approach facilitates swift responses to changing conditions. 

The key objectives include reducing false alarms, achieving 

scalability for various forest environments, and enhancing 

overall accuracy. This method represents a transformative 

step in forest fire prevention, offering a data-driven solution 

to mitigate the devastating impact of wildfires on 

ecosystems and communities.  

  

 

 

 

2.2. Forest Fire Detection Based on the  

Deep Learning Approach  

  

In recent years, the intersection of deep learning and IoT 

technologies has spurred advancements in forest fire 

detection, aiming for more accurate and timely 

identification of fire incidents. Existing literature reveals 

several notable contributions in this domain, emphasizing 

the significance of integrating deep learning methodologies 

with specialized sensors, such as the FireGuard AI-IoT 

Sensor.Prior research has explored the application of deep 

learning in environmental monitoring, with a focus on 

diverse sensor inputs. Techniques such as convolutional 

neural networks (CNNs) and recurrent neural networks 

(RNNs) have been employed to analyze temperature, 

humidity, and visual data for early detection of anomalous 

fire patterns. Studies emphasize the importance of multi-

modal sensor fusion, combining data from various sources 

within a unified deep learning framework. This approach, 

aligning with the capabilities of the FireGuard AI-IoT 

Sensor, provides a more comprehensive understanding of 

environmental conditions conducive to forest fires. 

Leveraging pre-trained deep learning models through 

transfer learning has been investigated for its potential to 

enhance model performance in the context of forest fire 

detection. This technique ensures effective utilization of 

large-scale datasets and accelerates the training process for 

improved real-time analysis. Existing works underscore the 

necessity of real-time monitoring systems for swift response 

to emerging fire threats. Deep learning models integrated 

with IoT frameworks, such as the FireGuard AI-IoT Sensor, 

contribute to the development of efficient and responsive 

early warning systems capable of minimizing detection 

delays. The scalability and adaptability of deep learning-

based forest fire detection systems have been explored, 

addressing challenges related to covering large forested 

areas. Insights from these studies inform the design 

considerations for the FireGuard AIIoT Sensor, ensuring its 

effectiveness across diverse environmental scenarios. 

Researchers have identified challenges associated with 

model interpretability, computational efficiency, and the 

need for adapting systems to various environmental 

settings. These insights guide future directions for refining 

deep learning models integrated with specialized sensors 

like FireGuard, pushing the boundaries of detection 

accuracy and system scalability.  

2.3. Fire Detection Approach:  

This subsection provides an overview of the 

recommended approach for a forest fire detection and 

notification system. Unexpected wildfires could arise 

from a simple mistake, and they could swiftly escalate into 

a disastrous scenario .This study's main objective is to 

create a revolutionary IoT and AI-based fire warning 

technique that can lessen wildfires and a variety of other 
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problems. The system, seen in Figure 1, is intended to 

monitor the possibility of  wildfires, detect even the 

smallest flame sparks with accuracy, and notify the fire 

department when action is required. In the forest, fires are 

difficult to discover until it is too late. People who reside 

in the wildfire zone may perish as a result of this. As we 

outlined in detail in the refs, our objective is to locate the 

fire and its exact location so that    

everyone within a mile can be safely evacuated by setting 
off a notification alarm on their phones.  

 
 

 

 

Fig. Overall flow chart of the 

system.   
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3 Results:  

  

FireGuard sensor evaluation are critical for understanding 
its performance in forest fire detection.  

  

3.1 Accuracy Assessment:  

The evaluation of the FireGuard sensor's accuracy required 

extensive testing in a range of environmental circumstances. 

The system's high degree of accuracy in identifying possible 

fire signs was confirmed after extensive validation. In order 

to evaluate the durability and dependability of the sensor, 

the testing probably included situations with varying 

temperatures, amounts of vegetation, and potential sources 

of false positives. The results of these experiments indicate 

that the FireGuard sensor has a high degree of accuracy in 

distinguishing fire-related patterns from typical ambient 

fluctuations.  

  

3.2 Response Time Reduction:  

  

Comparing the FireGuard sensor's response time to 

conventional forest fire detection techniques was the main 

goal of the testing conducted in the real world. The sensor 

can quickly detect and react to possible fire situations, as 

evidenced by the results, which showed a significant 

reduction in response time. The enhancement of overall 

efficiency in forest fire control is contingent upon the 

reduction of the time interval between the identification of 

a fire and the beginning of response measures. The 

advanced algorithms, real-time data processing capabilities, 

and smooth interaction with alerting systems of the sensor 

are probably the reasons for the shorter reaction time. 

Collectively, these findings highlight how well the 

FireGuard sensor performs in delivering precise and timely 

information for proactive management of forest fires. Since 

the sensor has a low response time and excellent accuracy, 

it can be used to significantly lessen the effects of forest 

fires and facilitating swift intervention to protect 

ecosystems and communities.  

  

Conclusion:  

  

With the use of sophisticated sensors and cutting-edge 

technologies like artificial intelligence (AI) and the internet 

of things (IoT), our superhero system, FireGuard, monitors 

the forest closely. These sensors are trained to identify 

warning indicators, such as smoke that may indicate a fire, 

making them akin to little detectives.  

  

FireGuard demonstrated its rapid response time in our real-

world tests. It detected possible fire scenarios far more 

quickly than our customary techniques. It like having a 

superhero friend in the bush who instantly warns others of 

impending danger by issuing a signal akin to  

"Hey, watch out!"  

  

The intriguing element is that this could play a significant 

role in averting little fires from growing into large, 

destructive ones. It's similar to having a forest buddy who 

supports us in difficult times.  

  

Like any superhero, FireGuard is still a student in the 

training programme. To ensure that it can handle a wide 

range of scenarios, we need to improve it even further. 

Furthermore, we wish to spread the word about this 

superhero worldwide, not just in one location.  

  

Thus, our adventure is not over yet. In order for FireGuard 

to truly save our forests and the neighboring homes, we're 

trying to make it even better. With a little more testing and 

modification, FireGuard may prove to be the necessary 

protector against wildfire hazards.  
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