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Abstract: A fire alarm system is essential for maintaining and monitoring the safety of all types of environments and situations.
However, the usability of many existing fire alarm systems is well known, but production could be expensive. As a result, it is out
of reach for low-income users. The primary goal of this project is to create a low-cost fire control system. The detection system,
the monitoring system, and the appliance system are the three main systems in the project. The detection system serves as a fire
and smoke detector. This paper describes the design and implementation of a fire alarm system using the Arduino UNO as the
system's controller. The detectors are arranged in parallel at various levels. A fire alarm system is critical for ensuring the safety
of all types of environments and situations. The usability of many existing fire alarm systems is well known, but production may
be costly. As a result, low-income users are unable to access it. This project's primary goal is to develop a low-cost fire control
system. The three main systems in the project are the detection system, the monitoring system, and the appliance system. The
detection system also functions as a smoke and fire detector. The design and implementation of a fire alarm system using the
Arduino UNO as the system's controller is described in this paper. The detectors are parallel-arranged at various levels.
Keywords: GSM, Arduino UNO, Flame Sensor, Smoke Sensor

L. INTRODUCTION

A fire alarm system is essential for the safety of all environments and situations. Many existing fire alarm systems are well known
for their usability, but production may be costly. As a result, low-income users cannot use it. The primary goal of this project is to
create a low-cost fire control system. The detection system, monitoring system, and appliance system are the three main systems in
the project. The detection system is also a smoke and fire detector. This paper describes the design and implementation of a fire
alarm system using the Arduino UNO as the system's controller. At various levels, the detectors are parallel-arranged. All
environments and situations require a fire alarm system to be safe. Many existing fire alarm systems are well known for their
usability, but manufacturing can be expensive. As a result, low-income users are unable to use it. This project's primary goal is to
develop a low-cost fire control system. The project's three main systems are the detection system, the monitoring system, and the
appliance system. The detection system also functions as a smoke and fire detector. The design and implementation of a fire alarm
system using the Arduino UNO as the system's controller is described in this paper. The detectors are parallel-arranged at various
levels.

1. LITERATURE REVIEW

This platform has hosted numerous research projects. The gas leak detection system was initially proposed with only an on-site
alarm. Following that, wireless media is connected to the system to generate an alarm [2]. The paper proposed a gas leak detection
system with radio frequency (RF) communication in 2011 [3]. It alerts about gas leaks using RF communication. The proposed
system with ZigBee communication [4]. It has a wireless network that connects the sensors. worked with the FPGA system [5]. The
process is controlled by an FPGA system in that system. In that system, a GSM module is also used. These systems are not less
expensive. These systems are not less expensive. proposed a low-cost gas detection system [6]. It is built with a microcontroller.
There are numerous research projects in the field of fire safety. Including a fire alarm system based on the CAN bus. It was a multi-
sensor-based system, with the PIC16712 receiving sensor data and communicating with the CAN bus via CAN bus communication
[7]. Haibing Hu and his team proposed another multi-sensor fire detection system based on ARM in 2009. The nrf2401 was used for
short-range communication, GPRS for long-range communication, and ARM9 for the center console in that system [8]. The paper
proposes a design for a fire alarm system that included a submachine to retransmit sensor signals [9]. created a GSM based fire
security system in 2011. The fire was detected using a smoke detector and a temperature sensor in this system [10]. A fire security
system using Raspberry Pi and Arduino UNO. In that system, there was a webcam that sent images of incidents to the owner via
Raspberry Pi. After viewing the incident image, the owner can instruct the system to contact the fire department [11]. All of these
systems merely notify the owner in various ways. There is nothing about security options in these. If an accident occurs, these
systems are powerless to intervene.
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When people are not at home, they require an explosion alert. An explosion alert system is typically used in ground and
underground structures such as mines and industries to detect the explosion of a toxic gas chamber, which is hazardous to workers
[12]. The LPG cylinder occasionally explodes as well. As a result, explosion detection is required for home security. When there is a
gas leak, there is a high risk of fire. The conventional smoke sensor base fire security system is too slow to detect cylinder blasts.
PIR and infrared flame sensors are faster [13]. This IR flame sensor detects radiation ranging from ultraviolet to infrared. The
implemented gas detector system met certain favorable conditions such as low cost, broad application, design economy, availability
of components (locally sourced) and research materials, efficiency, compatibility, portability, and durability. The project's
performance after testing met design specifications [14]. With a gas leakage alert system, all three security measures are required.
The system should also be inexpensive. The system proposed in this paper meets all three security requirements. This system takes
protective measures in the event of a gas leak, fire, or explosion. The system also takes protective measures quickly [15]. This paper
describes a house fire alarm system based on a microcontroller and a GSM module. The primary goal of the project is to protect
residents and their belongings from fires, which are common hazards in residential areas. It is powered by an Arduino Uno and an
ATmega328 microcontroller. In the average home, the temperature triggered fire alarm is controlled by the ATmega328[16]. The
project's objective is to increase home safety by preventing home fires as well as in the event of an emergency or unplanned
situation. The user will receive an alert message via short message service (SMS) via the GSM module if this occurs in a resident's
neighborhood without the homeowner's knowledge. The message will describe the excessive temperature rise in the home [17]. This
project was created to assist the "Solar Inverter Room" responsible party in solving the issue that arose when a fire spread or a
temperature increase occurred when the accountable party was not nearby. The fire alert system is feasible and useful for residents
and factories to protect their assets, according to the results [18]. A temperature and smoke detector, a microcontroller, an alert
response system, and a fire-retardant system are all included in the proposed 10T-based fire alarm prototype system. An LM35
temperature sensor is used to detect the temperature or heat from the fire. The ATmega328 chip and Arduino Uno board serve as the
microcontroller. After detecting a trigger response from the temperature sensor, the ATmega328 controls the home fire alert. The
alert message is sent to the user via a short message service and uses the GSM module. (SMS). The system sends an SMS alert to
the users and displays an alert notification on the LCD display when the temperature in the house reaches the threshold value, in this
case 104°F or higher [19]. The development of web-based intruder alarm monitoring and control hardware and software is involved
in the intruder alarm systems and detectors, with a special focus on the various technologies used for wireless transmission and
reception of alarm messages and commands via GSM/GPRS, TCP/IP, and other methods [20]. A GSM modem and three
fundamental modules make up this project. In an emergency, a message is sent to the appropriate authorities using a GSM modem.
The lock keypad in the first module can be used to lock the doors. Three attempts are required before an emergency signal is
activated. The second module consists of intruder checkers, which use a network of PIR sensors to identify people inside the home.
The third and final module is the fire detection module, which includes temperature and LPG gas sensors [21]. The presenting
system aims to be user-friendly while overcoming the shortcomings of earlier works. First, the transmitting unit's fire detection
sensors are installed in the building's fire-prone areas, and three switches on the receiver side of the system are used to establish the
building's latitude and longitude. Second, the RF transmitter transmits the various values that represent the sensors' responses. The
transmitted data is then received by the RF receiver and sent to the microcontroller. As a result, it determines the area affected by
the fire and the number of extinguishers needed to put it out [22]. This system uses a microcontroller in conjunction with a sensing
circuit to detect gas leaks and fires. With the aid of an alarm system, the system will alert the user if there is a fire or gas leak, and
SMS notifications can be sent to the user if there is a fire or gas leak. If a fire occurs, a water sprinkler will spray water on the
affected area to lessen the impact of the fire. The state of the system is shown on a liquid crystal display (LCD) [23]. The "GSM-
based control unit” project, as its name suggests, aims to create a control tool that permits total device access. The project's main
objectives are to use Short Message Service (SMS) to organize gadgets and other appliances so that they can efficiently receive and
transfer data through SMS and to do away with the need for a physical presence in either position for tasks requiring the operation
of appliances in a home or workplace [24]. The nodes of the processing module form a mesh network in this network-based system.
Each sensing node has the ability to function both as a soft access point (AP) for multiple nodes and as a station node (STA) for a
single node. With this configuration, the central node should receive the packet and all other nodes should be able to communicate
with one another [25].

1. METHODOLOGY
A. Components
1) Arduino Uno
2) IR Flame sensor
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3) MQ2 135 Smoke sensor
4) GSM 800

5) Buzzer

6) 12C LCD Display

7) MAX 232

8) DC Motor Pump

9) Relay-Cail

B. Bock Diagram

IR Flame
Sensor
5V Power 2CLCD
Supply ; Display
LED
ARDUINO D
UNO
MAX 232 Relay-Coil
T
GSM-SIM %00 Smoke Sensor DC Motor
Pump

Fig.1. System Block Diagram

C. Working

O® ®

Fig.2. Reference Circuitry

Three phone numbers can be entered into the program code. It is required to receive fire alert SMS and phone calls. The system also
consists of a relay module, in this fire system control, the relay module's function is to allow a high-voltage device to be controlled
by a low-voltage signal. This is accomplished by closing a switch that activates the device when a small current is applied to it by
the fire alarm. If you want to send fire alerts to more than one phone number, enter the second and third numbers here. If not, leave
these variables blank. We defined the flame sensor and buzzer pins connected to Arduino and created a software serial object for
GSM Module. We initiated serial communication with the SIM800L Module during the setup function. The flame sensor pin was
then set as an Input for reading the sensor value. Similarly, we have set the buzzer pin to Output, and the buzzer's default state is
LOW. We read the flame sensor value and store it in the flame-detected variable inside LOOP. If the value of the flame sensor is
low. The fire is then detected, and we will activate the buzzer and send the fire alert to the phone number we entered. At the same
time, the relay connected to the fire alert signal detected by the module is sent to the relay coil and activates the alarm device.
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DC motor pump is connected to the main water supply and is activated through a GSM module connected via a relay coil. This is
done in such a way that, when a fire is detected, the GSM module sends a signal to the DC motor pump to turn on and start pumping
water. This ensures that water is immediately available to help extinguish the fire before it causes any major damage. The buzzer is
activated, and the send multi-SMS function is invoked. It will send SMS messages to several phone numbers. To make multiple
phone calls, it is using the make multi-call function. It sends the fire alert SMS to all phone numbers when you use the send multi-
SMS function. It will call all of the phone numbers that we have entered in the multi-call function Finally, in the make call function,
it will dial a phone number, then wait 20 seconds before terminating the call with the ATH command.

V. RESULTS

The project's goal was to implement and design automatic fire alarms and monitoring for factories, as well as a smart hand-one

system for aviation industries. The microcontroller unit responds to instructions sent by the mobile phone based on the application's

requirements and raises an alarm in the event of a critical situation. The application's goal of remotely managing chronic devices

was also met. In our first approach, we had to individually test each of the components in the order in which they functioned. So we

began with detection, then moved on to SMS exchange, motor configuration, and finally combining all of the components into a

single set of operational tools.

Also, such systems have been shown to be highly effective in providing reliable fire alerts and improving response times in

emergency situations.

Some of the key benefits of this system includes:

1) Rapid response: With GSM-based systems, alerts can be transmitted quickly and reliably, enabling emergency responders to
arrive on the scene faster and potentially save lives.

2) Easy installation: GSM-based fire alarm systems are often easier to install than traditional systems, as they do not require
extensive wiring or infrastructure.

3) Customizable: These systems can be customized to meet the specific needs of different buildings, ensuring optimal
performance and ease of use.

4) Comprehensive: GSM-based fire alarm systems can be integrated with other building systems, such as security cameras and
access control systems, to provide a comprehensive fire safety solution.

5) Cost-effective: In many cases, GSM-based fire alarm systems can be more cost-effective than traditional systems, especially in
buildings where extensive wiring is not feasible.

Overall, the use of GSM-based fire alarm systems has been shown to improve fire safety outcomes in a range of settings, including

residential, commercial, and industrial buildings. By providing reliable and rapid alerts in emergency situations, these systems can

help prevent serious damage and loss of life.
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V. CONCLUSION

GSM-based fire alert systems are a critical component of fire safety for residential and commercial buildings. These systems use
GSM technology to transmit alerts in the event of a fire, allowing for quick and effective response times that can help prevent
serious damage or loss of life. Overall, GSM-based fire alert systems provide numerous benefits over traditional fire alarm systems.
First, they are highly reliable, thanks to the use of GSM technology, which ensures that alerts are transmitted quickly and efficiently.
Additionally, these systems can be customized to meet the specific needs of different buildings, allowing for optimal performance
and ease of use. Another advantage of GSMbased fire alert systems is that they can be integrated with other building systems, such
as security cameras and access control systems, to provide a comprehensive fire safety solution. This means that building owners
and managers can monitor and control fire alerts and response efforts in realtime, ensuring that any potential risks are quickly
identified and addressed. In conclusion, GSM-based fire alert systems are a crucial component of modern fire safety protocols. By
leveraging the power of GSM technology, these systems provide reliable, customizable, and integrated fire alert solutions that can
help prevent serious damage and loss of life in the event of a fire.

This was a simple application project that demonstrated a fire alarm and control system. The project can be expanded by increasing
the number of sensors used as well as the number of installation locations. The use of various real electronic devices can also be
used to extend the remote management of electronic devices. The Arduino Uno Board is used to implement the system on the
Arduino platform. The entire system is written in the Code language for the Arduino platform. Using the Arduino IDE software, the
software written on the platform can be uploaded to the microcontroller i.e., Arduino UNO board.
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