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Abstract

In a world where technology is advancing at a rapid pace, one goal of smart homes is to protect the
safety of the house and, most importantly, the people who live there. An essential part of our suggested
systems' functionality is the inclusion of fire and gas detection sensors. The increasing use of smart
homes has shown new ways of increasing security and safety through including intelligent techniques
in proper ways in our proposed systems. This research paper proposes a “Smart Home Safety System”
specially designed to reduce the risks comes with gas and fire uses. The system proves how we can
utilize automation techniques and sensors to respond and detect threats in our day-to-day life of real-
time. The basic apparatus/components of our proposed system include upgraded fire & gas detecting
sensors systematically placed in the smart home architects. Those sensors continuously
checks/monitors the quality of air which consists harmful gases and detects the presence of temperatures
which are different from normal room temperature & smoke indicates fire. The observations which are
detected from the sensors are processed to system’s CCU (Central Control Unit).
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INTRODUCTION

In the world stated by rapid advancements in technologies, one perspective of smart homes is to
ensure the safety of home and obviously family members, and a key of component in this is the
participation of fire and gas detection sensors in our proposed systems. This transformative technology
not only improves the overall safety of homes but also gives homeowners with continuous observation
details and controlling capabilities [1-33].

The typical methods of gas and fire detection have transformed into interconnected, sophisticated
systems that having the power of Al and smart
sensors. These system goes beyond the basics of
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triggering alarms in the presence of gas or smoke;
they are designed intelligent, proactive, and capable
of effortless communication with the other smart
devices. Smart home safety systems set upgraded
sensors that can even detect the smallest changes in
the air quality, identifies hazards such as
combustible gases, carbon monoxide. The
application of ML algorithms allows those projects
to adapt & learn to the characteristics of a home,
cancelling wrong alarms [34-66].

LITERATURE REVIEW
Smith, J. et al
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e Pros: Smith's study indicates the
effectiveness of smart home gas and fire
detection systems in providing continuous
real-time alerts to house owners &
emergency services, reducing late responses
and preventing drastic events.

e (Cons: Smith et al. point out challenges reliability issues, wrong alarms, using sensor
technologies, and the need for maintaining system’s effectiveness [67].

Johnson, A
e Pros: Johnson's research sets focus on increasing ability of home safety systems, describes their
adaptability to the different layouts and sizes.
e (Cons: On the other hand, Johnson identifies privacy constraints that are related to storage and
collection of sensitive data by systems [68].

Lee, C. et al
e Pros: Lee's study states the role of ML algorithms in enhancing the accuracy of gas and fire
detection in smart homes.
e (Cons: Lee et al. acknowledges the resources required for the implementation of such algorithms,
and the complexity of optimization & model training [69].

Patel, R
e Pros: Patel's review used for this paper gives overall overview of trends and technologies in the
smart home safety systems, that properly includes implementing cloud computing, IoT devices,
and data analytics.
e Cons: On this side, Patel particularly highlights the need for standards to ensure effortless
integration between those different platforms and devices [70].

Acknowledgement

In the era of technology-based lifestyles, the integration of smart home safety systems has become
important thing now-a-days. Gas and fire detection systems stand like bulwarks against the potential
disasters, ensures the security and safety of residents. This acknowledgment gets into the main role
played by the systems, highlighting the importance in modern houses and expressing the gratitude
towards upgraded technologies that have made components of safety of domestic infrastructure. I
extend my gratitude towards the pioneers in the field of gas and fire detection technology, whose efforts
have the way for innovations, solutions that provides safety to the lives and properties. By their
ingenuity and dedication, they have drastically changed the landscape of home safety, in an era of
proactive prevention takes precautions over reactive actions/measures.

I also acknowledge the hardworking engineers and researchers who continuously gives their efforts
towards improvement of technological capabilities and scientific knowledge. Their commitment to the
excellence has resulted in field of development of communication protocols, algorithms, and cutting-
edge sensors which enables the seamless working of gas and fire detecting systems into smart homes.

PROBLEM STATEMENT

In the best era of smart homes, ensuring the security of the residents is most important. Gas and fire-
based incidents possesses to the dangerous threats to both property and life, making compulsory to the
proactive and intelligent solutions. The current lack of efficient and integrated systems for early
detection of gas and fire leakages in the smart homes is a basic thing that needs to be noticed. The
absence of a solution puts the residents at a risk and may be leads to different consequences.

OBJECTIVES
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Smart home safety systems designed with gas and fire detection that offers a collection of benefits.
The primary advantage comes in early threat detection and enabling fast response to hazards. This early
detection attached with the instant alerts, aware house-owners to take quick action, minimizing the risk
of severe harm or damage. Automation features enhance the safety by triggering responses.

METHODOLOGY
Model of proposed system is shown in Figure 1.
Power Supply
Gas/Smoke
and Fire [—W
Sensor
-
STM32 MCU . Cellular
Buzzer |(g— Network Mobile
Phone
Fan <

Figure 1. High level architecture of the proposed system.

The methodology for a home safety system using fire and gas detection involves several key steps.
First, it begins with the installation of specialized sensors strategically placed throughout your home.
These sensors are like tiny detectives, constantly checking the air for any signs of smoke, high
temperatures, or gas leaks. When they detect something unusual, they send a signal to a central control
unit. Next, the central control unit plays a crucial role. It's like the brain of the system. When it gets
signals from the sensors, it decides what action to take. If there's a fire, it can trigger alarms, turn on
sprinklers, and send alerts to your smartphone. If there's a gas leak, it might shut off the gas supply and
notify the gas company. This way, the system acts quickly to protect you and your home, and it also
keeps you informed about what's happening, even when you're not at home. In simple terms, the
methodology of this system involves setting up sensors to detect problems and a smart control unit to
take action and keep you safe. Pin diagram of smart home safety using fire and gas detector is shown
in Figure 2.

Program code
#include <Arduino.h>
#define MQ2 0
#define Flame PB12
#define Buzzer PB9
#define Fan PBS8
#define built PC13
const String PHONE = "123456789101"; // Replace with your recipient's phone number void setup ()
{
// Begin serial communication with Arduino and Arduino IDE (Serial Monitor) Serial.begin(9600);
// Begin serial communication with Arduino and A9 GSM
Serial2.begin(115200);
pinMode(MQ?2, INPUT);
pinMode(Flame, INPUT_PULLUP);
pinMode(Buzzer, OUTPUT);
pinMode(Fan, OUTPUT);
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}

void loop()

{ .
int gas =
analogRead(MQ2)
; int flame =
digitalRead(Flame
)

pinMode(built, OUTPUT);
Serial.println("Initializing...");

// Initialize A9 GSM

sendATCommand("AT");
sendATCommand("ATE1");
sendATCommand("AT+CMGF=1");

send ATCommand("AT+CNMI=1,2,0,0,0");
send ATCommand("AT+COPS=?");

send ATCommand("AT+COPS?");
sendATCommand("AT+CREG");

}

Serial.println("Gas Value: " + String(gas));
Serial.printIn("Flame Status: " + String (flame == LOW? "Detected”: "Not
Detected"));if (flame == LOW || gas > 250)

{

}

sendSMS();
digitalWrite(Bu
zzer, HIGH);
digitalWrite(Fa
n, HIGH);
digitalWrite(bui
It, LOW);

else

{

}

digitalWrite(Bu
zzer, LOW);
digitalWrite(Fa
n, LOW);
digitalWrite(bu
ilt, HIGH);
delay(5000);

delay (5000);

void sendSMS()

{

}

void send ATCommand(String cmd)

Serial2.println("AT+CMGS=\"" +

PHONE + "\"\r");delay(100);

Serial2.println("ALERT! \nThis is an emergency in your home.\nGas leakage or
Flame detected");Serial2.write(Ox1A);

delay (100);
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Serial2.println(cm
d);delay(100);

while (Serial2.available())

Serial. write(Serial2.read());
LM7805 é Do
GND
3
ok
u17 53 e
Power Connector 12 \2ret2 O —3vFan
er Comnector 12V aqe— flame sensor
12v | B KY-026
c1 cz
GND Tqu T‘IOuF |2
P
GND MQ-2-MODULE
BUZZER 1
5 vCC
GND
2 a1 3
& |;BC54?C | e
AD
= o |
Q2 R13= =ZR2
BC547C 8 =2
35 T3
91 4 EELEEEERERELEERLE
m)| ) a )| [ )| )| (3 (3] o (8] (8] (3] (8]
us
A9G_MODULE HEEE R EEEEEEEEEEEEEE
. 32 o|o @ e o a e e o g g F g e agosgo@
GND AT_TX 32 g
VBAT AT_RX =
_RX B .
VIO 102 B
29
ADCO 103
A aps'Rx 28 STM32F103C
SDA GPS_TX <
scL 106 =
25
cs 107 [== £ m ¢ in ca"goo
RST 200093 IR LTLEL2EE R 2 8 =2 =
DIO - S f e g FFg g g F s LG s
DC HST_TX |55 [ ™y Ty [T o) [=] | [ <t} )| o [++] | o
SCK HSTRxg_%) = oA A e I S
1029 KEY
Lo
1026 RST
1030 vuss 8
1025 GND

COMM-TH_ASG-MODULE

Figure 2. Pin diagram of smart home safety using fire and gas detector.

Figure 3. Smart home safety using fire and gas detection.

Software & Hardware Requirements

Software Requirements
1. CUBE IDE
2. C language

Hardware requirements:

2. STM32F103C8T6 development board
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3. Flame sensor

4. MQ?2 Gas sensor

5. A9g GSM module

6. 5Sv Buzzer

7. 5vFan

8. KA7805 Voltage Regulator
9. PCB Board

10. 9v Adapter

Saturday, 6 Apr + 12:13 pm

ALERT!

This is an emergency
in your home.

Gas leakage or Flame
detected?

ALERT!

This is an emergency
in your home.

Gas leakage or Flame
detected?

o

6 Apr, 12:14 pm

Yes No 0] Sorry

® @ Textmessage @ ¢

Figure 4. Message on house owner’s phone.

RESULTS

Our project gives the result as follows in figure 3. When we run the actual system, then it analyzes
surroundings temperature using their sensors. If flame/fire detected then it starts fan and buzzer will
sounds. Then simultaneously system sends a precautionary message (ALERT! This is an emergency in
your home. Gas leakage or flame detected) to the house-owner’s phone as shown in Figure 4.

CONCLUSIONS AND DISCUSSION

The implementation of a smart home safety system incorporating gas and fire detection brings about
a significant improvement in the overall security and well-beings. The of advanced technologies not
only gives real-time monitoring but also offers an advanced active approach to reduce damages/hazards.
Conclusion is that, the smart home safety system behaves like a powerful shield against gas and fire-
related risks, and ensures rapid responses and minimizes the chances of catastrophic events. The
integration of automation, intelligent sensors, and remotely monitoring capabilities suggests house-
owners with the peace of mind and sense of control, making smart homes more resilient and safer to
face of emergencies. As technology continues to evolve, and to do further refinements in smart home
safety systems promising and anticipated even on maximized levels of adaptability and protection for
house-owners in future.
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