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ABSTRACT: Forest fires are among the most devastating natural disasters, leading to large-scale destruction of
biodiversity, loss of wildlife, and adverse effects on climate and human settlements. Traditional fire detection systems
often rely on manual observation or satellite imaging, which can delay response times. To address this critical issue,
GSMFireSense presents a real-time, digitalized forest fire alert system utilizing GSM (Global System for Mobile
communication) technology integrated with environmental sensors.

The system is designed to continuously monitor temperature, smoke, and flame levels in forest areas using a network of
low-cost sensors connected to a microcontroller (such as Arduino or similar platforms). When abnormal readings
indicating a potential fire are detected, the system triggers an immediate alert via GSM modules by sending SMS
notifications to predefined emergency contacts, including forest officials and disaster response teams. This ensures
timely awareness and rapid intervention, minimizing the spread of fire and potential damage.By combining
environmental sensing with GSM-based communication, GSMFireSense enhances the efficiency of forest fire detection
and response mechanisms. This project not only contributes to environmental conservation but also demonstrates how
digital technologies can be harnessed for real-world ecological challenges. The system stands as a promising solution
for early wildfire detection, promoting safety, sustainability, and smart forest management.

. INTRODUCTION

1.1 Introduction

In recent years, the frequency and intensity of forest fires have risen dramatically, causing widespread damage to
ecosystems, communities, and economies across the globe. This growing threat highlights the urgent need for
innovative, technology-driven solutions to improve forest fire detection and management. Our final year major project,
titled “GSMFireSense” aims to address this critical issue through the integration of modern digital and wireless
technologies.

The core objective of this project is to design, develop, and implement a robust forest fire monitoring and alert system
utilizing the Global System for Mobile Communications (GSM). By deploying a network of sensors in forested
areas, the system continuously monitors key environmental parameters such as temperature, smoke, or flame presence.
When indicators of a potential fire are detected, the system instantly transmits alerts via the GSM network to designated
authorities and emergency responders, enabling swift and informed action.

This project represents the culmination of our academic journey and reflects our commitment to applying theoretical
knowledge in a practical, real-world context. The GSMFireSense is not only a demonstration of our technical skills but
also a contribution toward protecting natural resources and enhancing public safety. It is designed to be cost-effective,
scalable, and suitable for deployment in remote locations where internet access is limited
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Figure 1.1: Diagram of GSMFireSense
1.2 Diagram Description
This system is built using an Arduino Uno microcontroller, a flame sensor, a GSM SIM900 module, a 16x2 LCD
display with I12C module, a buzzer, and an LED indicator. The components are connected as follows:
Components and Connections:
1. Arduino Uno
o  Acts as the central controller of the system.
o Reads data from the flame sensor and controls the output devices (LCD, GSM, buzzer, LED).

2. Flame Sensor
o  Connected to the Arduino to detect the presence of flame.

o  VCC — 5V (Arduino)
o  GND — GND (Arduino)
o OUT (Digital) — Digital Pin on Arduino (e.g., D2)

3. GSM SIM900 Module
o Used to send SMS alerts when fire is detected.

o Communicates with Arduino via TX and RX pins.

o TX (GSM) — RX (Arduino)

o RX (GSM) — TX (Arduino)

o GND and VCC are also connected appropriately for power.

4. 16x2 LCD Display (via 12C Module)
o  Used to display real-time system status or alerts.

o 12C simplifies wiring using only two communication lines:
m  SDA — A4 (Arduino)

m  SCL — A5 (Arduino)
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o VCC — 5V (Arduino)

o GND — GND (Arduino)

5. Buzzer & LED Indicator
o Both are connected to digital output pins.

o  Activated when the flame sensor detects a fire.
o Buzzer and LED share the same GND; their positive ends go to separate digital pins.
II. LITERATURE SURVEY

Forest fire detection has been an active area of research due to the increasing frequency and severity of wildfires
globally. Traditional forest fire monitoring systems largely rely on satellite imaging, watch towers, or manual
surveillance. However, these methods often suffer from delays in detection, limited coverage, and dependency on
human observation, which may not ensure timely response.

Recent advancements in sensor technologies and wireless communication have paved the way for automated early-
warning systems. Various studies have explored the integration of environmental sensors with microcontrollers to
monitor parameters such as temperature, smoke, gas, and flame. These systems have shown potential for providing
real-time alerts and minimizing the response time in fire-prone regions.

A 2016 study by Patel et al. proposed a wireless sensor network (WSN)-based forest fire monitoring system using
ZigBee protocol. While effective in short-range communication, ZigBee's range limitations make it unsuitable for vast
and remote forest areas. Similarly, research by Kumar and Singh (2018) demonstrated the use of loT-based modules for
real-time data collection; however, their approach required constant internet access, which is often unavailable in
forested zones.

In contrast, GSM-based systems have shown improved feasibility in remote areas where cellular networks are
accessible. For example, Sharma et al. (2019) implemented a GSM-based temperature and smoke alert system using
Arduino and SIM900 modules. Their system successfully alerted users via SMS but lacked multi-sensor integration for
precise detection.

Building upon these prior works, GSMFireSense integrates a flame sensor, GSM module, buzzer, and LCD with an
Arduino platform to offer an affordable, standalone solution. It provides real-time alerts through SMS without the need
for internet connectivity, making it suitable for forest regions with poor infrastructure. This literature review underlines
the gap between connectivity and accuracy in previous systems, which GSMFireSense aims to bridge through a more
integrated and field-friendly approach.

III. PROBLEM STATEMENT

Forest fires pose a significant threat to biodiversity, ecosystems, property, and human life. In many cases, the lack of
immediate detection and delayed communication with emergency responders leads to uncontrollable fire spread,
resulting in devastating consequences. Traditional fire monitoring methods such as manual patrolling, satellite imaging,
and surveillance towers are either inefficient, delayed, or resource-intensive. Moreover, many forest regions lack access
to reliable internet infrastructure, making real-time data transmission via modern IoT-based solutions impractical.

This project aims to address the challenge by developing a Digitalized GSM-based Forest Fire Alert System
(GSMFireSense) that utilizes sensors to detect fire indicators like flame or temperature, and transmits immediate alerts
via the GSM network. The system is designed to be scalable, easy to deploy, and energy-efficient, with the ability to
send SMS notifications directly to forest officials, enabling swift action to prevent disaster escalation.
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IV. METHODOLOGY USED

The methodology for developing the GSMFireSense system is centered around the integration of sensor-based
detection with GSM communication for real-time fire alerts. The process begins with the selection of appropriate
hardware components including the Arduino Uno microcontroller, a flame sensor, GSM SIM900 module, a 16x2 LCD
display with an I2C interface, a buzzer, and an LED. These components were chosen based on their compatibility, cost-
effectiveness, and suitability for low-power operation in remote forest areas.

After component selection, the circuit design was implemented, ensuring accurate pin connections between the
microcontroller and peripheral devices.

The software was developed using the Arduino IDE, where the code was written to continuously read the sensor’s
digital output. If the sensor detects a flame, the microcontroller immediately triggers the buzzer and LED, displays a
warning message on the LCD, and sends an SMS alert via the GSM module using AT commands. The system was
rigorously tested under simulated fire conditions to calibrate the sensor’s sensitivity and ensure prompt SMS delivery.
Finally, the system was evaluated for real-world deployment, with considerations for power supply options,
environmental durability, and GSM network availability in forested regions. This practical and modular approach
ensures that

V. ADVANTAGES AND DISADVANTAGES

Advantages
1. Real-Time Alerts
The system sends immediate SMS notifications to authorities when fire is detected, allowing for quicker
response and damage control.

2. No Internet Required
Operates via GSM network, making it ideal for remote forest areas where internet connectivity is unavailable
or unreliable.

3. Cost-Effective
Uses affordable components such as Arduino, GSM module, and flame sensors, making it accessible for
large-scale deployment.

4. Low Power Consumption
The system is energy-efficient and can be powered by battery or solar panels, ensuring operation in isolated
environments.

Disadvantages
1. Dependent on GSM Signal
The system requires GSM network availability; in extremely remote areas with poor or no signal, SMS alerts
may fail.

2. Limited Detection Range
Flame sensors typically have a short-range detection capability, which may necessitate multiple units for
larger areas.

No Data Logging or Cloud Storage
Unlike IoT-based systems, this system does not store historical data unless integrated with external memory or a data
server.
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