
IJDIM, 2026, 5 (2), 260-270 | 260 International Journal of Data Science and IoT Management System 

International Journal of 

DATA SCIENCE AND IOT MANAGEMENT SYSTEM 

Peer Reviewed, Referred & Indexed Journal 

                        ISSN: 3068-272X                                             ww.ijdim.com                                               Original Research Paper 

 

 

Intelligent Fire Detection and Management System Using 

IoT and Web Technologies 

TIRUMANI SANDHYA VARDHINI 

PG Scholar. Department M.Sc(CS), DNR College, Bhimavaram, Andhra Pradesh 

A.Naga Raju 

 Lecturer in M.Sc(CS), DNR College, Bhimavaram, Andhra Pradesh 

ABSTRACT 

Fire accidents pose a serious threat to human lives, infrastructure, and the environment. 

Rapid urbanization and industrial growth have increased the frequency and severity of fire 

incidents, making efficient fire detection and management systems a necessity. Traditional 

fire safety systems often rely on manual monitoring or standalone alarms, which may not 

provide timely alerts or centralized control. To overcome these limitations, this project 

proposes an Intelligent Fire Detection and Management System using IoT and web 

technologies. 

The system is designed to detect fire hazards in real time using sensor-based data such as 

temperature, smoke, and gas levels. These sensors continuously monitor environmental 

conditions and transmit data to a centralized system. When abnormal conditions are 

detected, the system triggers alerts and notifies relevant authorities through a web-based 

interface. 

The backend of the system is developed using the Django framework, which handles data 

processing, user management, and communication between components. The system 

provides a user-friendly interface for monitoring fire conditions, managing alerts, and 

coordinating emergency responses. Administrators can log in to view real-time data, track 

incidents, and take necessary actions. 

One of the key features of the system is its ability to provide early warning alerts, which 

significantly reduces response time and minimizes damage. The system can also store 

historical data for analysis, helping authorities identify patterns and improve fire 

prevention strategies. 

 

The integration of IoT devices ensures continuous monitoring, while the web application 

enables remote access and control. The system can be deployed in residential buildings, 

industrial areas, and public spaces to enhance fire safety measures. 

 

In addition, the system supports scalability and can be extended to include advanced 

features such as automated fire suppression systems, mobile notifications, and integration 

with emergency services. 
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Overall, this project provides a cost-effective, efficient, and reliable solution for fire 

detection and management. By combining IoT technology with web-based applications, it 

enhances safety, reduces risks, and ensures timely response to fire emergencies. 

Keywords: Fire Detection, IoT, Disaster Management, Django Web Application, Real-Time 

Monitoring, Emergency Response, Sensor Data, Alert System, Automation, Fire Safety 

 

I. INTRODUCTION 

Fire safety is a critical concern in both residential and industrial environments. Fire 

incidents can lead to severe consequences, including loss of life, property damage, and 

environmental destruction. Traditional fire detection systems, such as smoke detectors and 

alarm systems, are widely used but often have limitations in terms of real-time monitoring, 

remote access, and centralized control. 

With advancements in technology, there is a growing need for intelligent systems that can 

detect fire hazards early and provide immediate alerts. The integration of Internet of Things 

(IoT) devices with web-based applications has opened new possibilities for developing 

efficient fire management systems. 

This project focuses on designing an Intelligent Fire Detection and Management System that 

leverages IoT sensors and Django-based web technologies. The system continuously 

monitors environmental parameters such as temperature, smoke levels, and gas 

concentration. These parameters are crucial indicators of potential fire hazards. 

 

When sensor readings exceed predefined thresholds, the system automatically generates 

alerts and notifies users through a web interface. This enables quick response and reduces 

the risk of fire spreading. The system also allows administrators to monitor multiple 

locations from a single dashboard, making it suitable for large-scale deployment. 

 

The Django framework is used to develop the backend of the system, providing features 

such as user authentication, data management, and real-time updates. The system ensures 

secure access to data and allows only authorized users to view and manage fire alerts. 

 

One of the main advantages of this system is its ability to provide real-time monitoring and 

remote access. Users can check fire conditions and respond to emergencies from anywhere 

using a web browser. This improves efficiency and reduces dependency on manual 

monitoring. 

 

Furthermore, the system can store historical data, which can be used for analysis and 

decision-making. By analyzing past incidents, authorities can identify risk-prone areas and 

implement preventive measures. 
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In summary, this project aims to enhance fire safety by combining IoT technology with web-

based systems. It provides a reliable and efficient solution for early fire detection, real-time 

monitoring, and effective management of fire emergencies. 

II. LITERATURE SURVEY (WITH EXISTING METHODS) 

Fire detection and management systems have evolved significantly over the years, with 

various technologies being developed to improve efficiency and reliability. Traditional fire 

detection systems primarily rely on smoke detectors, heat sensors, and manual alarm 

systems. While these systems are effective to some extent, they lack real-time monitoring 

and centralized control capabilities. 

Recent research has focused on integrating IoT technology into fire detection systems. IoT-

based systems use sensors to monitor environmental conditions and transmit data to a 

central server. These systems provide real-time updates and enable remote monitoring, 

making them more efficient than traditional methods. 

Several studies have explored the use of wireless sensor networks for fire detection. These 

systems consist of multiple sensor nodes that communicate with each other to detect fire 

hazards. They are widely used in forest fire detection and industrial applications. However, 

challenges such as network reliability and power consumption still exist. 

 

Another approach involves the use of machine learning algorithms to predict fire incidents 

based on historical data. These systems analyze patterns and identify potential risks, 

enabling proactive measures. While effective, these methods require large datasets and 

computational resources. 

Cloud-based fire management systems have also been developed to store and process 

sensor data. These systems provide scalability and allow users to access data from 

anywhere. However, they may face issues related to data security and latency. 

 

Web-based fire management systems using frameworks like Django have gained popularity 

due to their flexibility and ease of development. These systems provide user-friendly 

interfaces and support real-time data visualization. 

Despite these advancements, many existing systems lack integration between IoT devices 

and web applications. They often operate as standalone systems, limiting their 

effectiveness. 

 

The proposed system addresses these gaps by combining IoT-based detection with a Django 

web application. It provides real-time monitoring, centralized control, and efficient alert 

mechanisms, making it a comprehensive solution for fire management. 

III. EXISTING SYSTEM 
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Existing fire detection systems are primarily based on standalone devices such as smoke 

detectors, heat sensors, and manual alarm systems. These systems are widely used in 

homes, offices, and industrial environments to detect fire hazards and alert occupants. 

However, they have several limitations that reduce their effectiveness. 

 

One of the main drawbacks of traditional systems is the lack of real-time monitoring. Most 

systems operate independently and do not provide continuous updates or centralized 

control. This makes it difficult to monitor multiple locations simultaneously. 

 

Another limitation is the absence of remote access. Users cannot monitor fire conditions or 

receive alerts when they are not physically present at the location. This can lead to delayed 

response and increased damage during fire incidents. 

Existing systems also lack data storage and analysis capabilities. They do not maintain 

records of past incidents, making it difficult to analyze patterns and improve fire prevention 

strategies. 

 

Additionally, traditional systems are not integrated with modern technologies such as IoT 

and web applications. This limits their ability to provide advanced features such as 

automated alerts, real-time dashboards, and remote management. 

False alarms are another common issue in existing systems, which can lead to unnecessary 

panic and resource wastage. Moreover, these systems often require manual intervention to 

reset or manage alerts. 

In summary, existing fire detection systems are limited by their lack of connectivity, real-

time monitoring, and intelligent features. These shortcomings highlight the need for an 

advanced system that integrates modern technologies to provide efficient and reliable fire 

management. 

 

 

IV. PROPOSED METHOD 

The proposed system is an Intelligent Fire Detection and Management System that 

integrates Internet of Things (IoT) devices with a web-based application to provide real-

time monitoring and efficient emergency response. The system aims to overcome the 

limitations of traditional fire detection systems by offering centralized control, instant 

alerts, and remote accessibility. 

In this system, multiple sensors such as temperature, smoke, and gas sensors are deployed 

in different locations to continuously monitor environmental conditions. These sensors 

collect real-time data and send it to a central server. The system analyzes this data and 
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compares it with predefined threshold values to detect potential fire hazards. 

 

When abnormal conditions are identified, the system automatically generates alerts and 

notifies users through the web interface. This ensures early detection and quick response, 

minimizing damage and saving lives. The alerts can also be extended to mobile notifications 

or emergency services. 

The system is implemented using the Django framework, which manages data processing, 

user authentication, and communication between components. It provides a dashboard 

where administrators can view real-time sensor data, track fire incidents, and manage 

alerts. 

 

Additionally, the system supports data storage and analysis, allowing users to review 

historical records and identify patterns. This helps in improving fire prevention strategies 

and decision-making. 

The proposed system is scalable and can be deployed in various environments such as 

residential buildings, industries, and public spaces. It can also be extended with advanced 

features such as automated fire suppression systems and AI-based prediction models. 

 

Overall, the system provides a reliable, efficient, and intelligent solution for fire detection 

and management. 

V. IMPLEMENTATION 

The implementation of the Intelligent Fire Detection and Management System is carried out 

using Python and the Django web framework. The system is designed to integrate IoT-based 

sensor inputs with a web application that allows monitoring and control. 

 

The project follows a modular approach, where different components handle specific 

functionalities such as data collection, processing, alert generation, and user interaction. 

The Django framework serves as the backbone of the application, managing server-side 

logic, routing, and database interactions. The project is initialized using Django’s standard 

configuration setup, as seen in the main execution file , which sets up the environment and 

runs the application server. 

Sensor data is collected from IoT devices that monitor parameters like temperature, smoke, 

and gas levels. This data is either directly integrated or simulated for testing purposes. The 

data is then sent to the Django backend, where it is processed and evaluated against 

predefined threshold values. 

The backend uses models to store sensor readings, alert logs, and user information in a 

database such as SQLite or MySQL. Django’s ORM (Object Relational Mapping) is used to 

interact with the database, making it easier to store and retrieve data. 
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Views are implemented to handle HTTP requests and responses. For example, a monitoring 

view displays real-time sensor data, while an alert view shows detected fire incidents. The 

system also includes user authentication features, allowing only authorized users to access 

the dashboard. 

The frontend is developed using HTML, CSS, and basic JavaScript to provide an interactive 

user interface. The dashboard displays sensor readings, alerts, and system status in a 

structured format. 

Alert generation is a key part of the implementation. When sensor values exceed threshold 

limits, the system triggers an alert and updates the database. Notifications can be displayed 

on the dashboard or extended to email/SMS services.The system also includes logging 

mechanisms to store historical data, which can be used for analysis and reporting. Error 

handling and validation are implemented to ensure system reliability.Overall, the 

implementation combines IoT integration with web technologies to create a robust fire 

management system. 

VI. ALGORITHMS 

The system uses several algorithms to ensure efficient fire detection and management: 

 

1. Sensor Monitoring Algorithm 

Input: Sensor readings (temperature, smoke, gas) 

Process: 

Continuously collect data 

Compare values with threshold limits 

Output: Status (Normal / Fire Detected) 

Purpose: Detect abnormal environmental conditions 

2. Fire Detection Algorithm 

Input: Processed sensor data 

Process: 

If temperature > threshold OR smoke detected 

Mark as fire condition 

Output: Fire alert trigger 

Purpose: Identify fire incidents 

3. Alert Generation Algorithm 

Input: Fire detection signal 

Process: 

Create alert entry 

Notify users via dashboard 

Output: Alert notification 

Purpose: Inform users instantly 
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4. Data Logging Algorithm 

Input: Sensor readings and alerts 

Process: 

Store data in database 

Maintain timestamp records 

Output: Historical data 

Purpose: Analysis and reporting 

5. User Authentication Algorithm 

Input: Username and password 

Process: 

Validate credentials 

Grant or deny access 

Output: Login status 

Purpose: Secure system access 

 

These algorithms ensure accurate detection, quick response, and secure system operation. 

 

 

VII. SYSTEM DESIGN 

The system design follows a structured architecture that integrates IoT devices with a web-

based application for efficient fire management. 

 

1. Architecture Overview 

 

The system is divided into three main layers: 

 

Presentation Layer: User interface (dashboard) 

Application Layer: Django backend logic 

Data Layer: Database storage 

2. Module Design 

 

a) Sensor Module 

Collects environmental data such as temperature, smoke, and gas levels. 

 

b) Data Processing Module 

Analyzes sensor data and detects fire conditions. 

 

c) Alert Module 

Generates alerts when fire conditions are detected. 
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d) User Management Module 

Handles authentication and access control. 

 

e) Monitoring Module 

Displays real-time data and system status. 

 

3. Data Flow Design 

Sensors collect environmental data 

Data is sent to the server 

Backend processes data 

Fire condition is detected 

Alert is generated 

Data is stored in database 

User views data on dashboard 

4. Database Design 

 

Tables include: 

 

Sensors Table: Sensor ID, type, location 

Readings Table: Temperature, smoke, gas values, timestamp 

Alerts Table: Alert ID, status, time 

Users Table: Login credentials 

5. Component Design 

Input: Sensor data 

Processing: Detection algorithms 

Output: Alerts and dashboard display 

6. Security Design 

User authentication 

Data validation 

Secure database access 

7. Scalability 

 

The system can be extended by: 

 

Adding more sensors 

Integrating mobile applications 

Using cloud-based storage 

 

The design ensures efficient data flow, quick detection, and reliable system performance. 
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SYSTEM DESIGN IMAGES 

 

VIII. CONCLUSION 

The Intelligent Fire Detection and Management System presents an effective solution to 

address the limitations of traditional fire safety systems. By integrating IoT technology with 

a web-based application, the system provides real-time monitoring, early detection, and 

efficient management of fire incidents. 

One of the major advantages of the system is its ability to continuously monitor 

environmental conditions using sensors. This ensures that fire hazards are detected at an 

early stage, allowing timely intervention and reducing potential damage. The automated 

alert mechanism further enhances the system’s effectiveness by instantly notifying users 

about fire incidents. 

The use of the Django framework enables the development of a robust and scalable web 

application. It provides a user-friendly interface for monitoring and managing fire-related 

data. The system also supports secure access through authentication mechanisms, ensuring 

that only authorized users can view and control the system. 

Another important feature is the ability to store and analyze historical data. This helps in 

identifying patterns and improving fire prevention strategies. The system can also be 

extended with advanced features such as mobile notifications, AI-based prediction, and 

automated fire suppression systems. 

Despite its advantages, the system may require proper maintenance and reliable network 

connectivity for optimal performance. Future enhancements can focus on improving 
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accuracy, reducing false alarms, and integrating with emergency response services. 

 

In conclusion, the proposed system offers a modern, efficient, and scalable approach to fire 

detection and management. It enhances safety, reduces risks, and provides a reliable 

solution for protecting lives and property. 
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