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ABSTRACT: This paper introduces a smart homesecurity system utilising face recognition with liveness detection
for secure access control. Implemented in Python and OpenCV, an Arduino Uno manages door access through a
solenoid lock or servo motor uponsuccessful recognition. In case of failure, users are prompted to retry, and Blynk
app access is an alternative. Unauthorised entry triggers alarms, updating an IoT platform for real-time monitoring.
Fire and gas detection employ flame and MQ-5 gas sensors, respectively, while PIR(Passive Infrared) sensors detect
unusual motion. The paper prioritizes efficiency, cost-effectiveness, and user-friendliness, enhancing home security
with real-time remote monitoring.
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I. INTRODUCTION

In today's rapidly advancing world, traditional home security measures such as locks, alarms, and surveillance cameras
no longer provide the comprehensive protection required to address the evolving and complex security needs of
homeowners. As smart home technology becomes increasingly integrated into everyday life, the demand for advanced
home security systems that combine cutting-edge technologies, seamless connectivity, and comprehensive monitoring
capabilities has surged. Integrated home security systems leverage technologies such as Python OpenCV for facial
recognition, Arduino Uno with ESP8266 for IoT monitoring, and a variety of sensors to detect motion, gas leaks, and
fire hazards. This combination allows for real-time monitoring and proactive threat detection, enhancing overall safety.
Additionally, mobile applications like Blynk empower homeowners to remotely monitor sensor data, receive alerts, and
control connected devices from their smartphones or tablets, adding an extra layer of convenience and control.

However, as technology advances, it is essential to address the ethical, privacy, and security concerns associated with

facial recognition, IoT devices, and data privacy to foster trust and encourage wider adoption of integrated home
security systems. These systems must be designed with transparency, accountability, and user consent at the forefront
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to mitigate risks and build trust among consumers. Robust security measures such as

encryption, authentication, and secure communication protocols can safeguard against cyber threats and unauthorized
access. By thoughtfully navigating these challenges and adhering to ethical guidelines and best practices, integrated
home security systems can provide homeowners with robust, user-friendly, and effective security solutions, ensuring
peace of mind and safety in an increasingly interconnected world. This holistic approach to home security not only
protects against intrusions and hazards but also establishes a foundation for the safe and responsible use of advanced
technology in residential settings.

II. LITERATURE SURVEY

In order to get required knowledge about various concepts related to the present application, existing literature was
studied. Some of the important conclusions were made through those are listed below.

Dr. Ambujamkathan and G. Gopperumdevi[l]: "loT-Based Smart Home Issues Security and Privacy System"
(2024):

- This study designs an IoT architecture for smart homes, focusing on both hardware and software. It emphasizes
the use of various sensors for data collection and utilizes IoT platforms for remote control. The system's low cost and
high accuracy optimize smart home performance and improve safety, offering advancements such as image and
speech recognition modules.

Vaibhav Nalawade, Abhishek Nalawade, and Mansi Bhonsle[2]: "Smart Home Security and Surveillance Using
IoT" (2023):

- This project introduces an IoT-based smart home security system that provides control over various devices via the
internet. Utilizing the Node MCU platform, the system allows for remote monitoring and control of home appliances
through an android application. The design is user-friendly, cost-effective, and designed to assist elderly and disabled
individuals.

Naba Allifah et al.[3]: "Ranking Security of IoT-Based Smart Home Consumer Devices" (2022):

- This paper presents a methodology and case study for ranking the security of smart home consumer devices. Using
an AHP model based on empirical data, it identifies key security factors in current smart home devices and provides a
methodology to guide future research on vulnerabilities.

Aboubacar Fadiga et al.[4]: "Home Security Based on [oT" (2022):

- The paper describes the successful creation of a home security system using [oT technology. The system integrates
various sensors and real-time monitoring, offering reliable protection against human negligence, fraud, or natural
causes. It has potential for updates and expansion to include new features.

Mohamed Khudhair Al-Gburi and Laith Ali Abdul-Rahaim[5]: "Secure Smart Home Automation and Monitoring
System Using Internet of Things" (2022):

- This paper proposes a system that leverages a range of IoT sensors for home automation, including control of the
main door, boiler, and lighting. The system provides efficient monitoring and control for security and safety purposes.
Results demonstrate effective monitoring with minimal latency and high packet delivery ratio.

Megha Bhasker et al[6]: "Smart Home Security System Using Arduino and IoT" (2021):

- This paper describes a home security system built with IoT technology, using various sensors for real-time
monitoring. The system can be installed in different rooms, helping prevent damage due to human negligence, fraud,
or natural causes. It offers various useful features and potential for future updates

2.1 Literature review summary

A study designs an IoT architecture for smart homes with a focus on image and speech recognition modules. Another
project introduces an IoT-based smart home security system for remote monitoring and control of appliances. A paper
presents a methodology for ranking the security of smart home consumer devices using an AHP model based on
empirical data. One describes a home security system using IoT technology with various sensors and real-time
monitoring. Another proposes a secure smart home automation and monitoring system using [oT sensors for efficient
monitoring and control. A paper creates a home security system using Arduino and IoT technology for real-time
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monitoring in different rooms, offering the potential for future updates and additional features.

II1. PROPOSED SYSTEM

Our proposed solution aims to address the aforementioned challenges by designing and implementing an integrated
home security system that leverages cutting-edge technologies such as Python OpenCV for face recognition, Arduino
Uno with ESP8266 for IoT monitoring, and a suite of sensors for detecting motion, gas leakage, and fire hazards. By
integrating these components into a unified ecosystem and interfacing them with a mobile application such as Blynk,
our project offers homeowners a comprehensive security solution that combines access control, real -time monitoring,
and remote accessibility. Through the deployment of facial recognition technology, the system can accurately identify
authorized individuals and grant access based on predefined permissions, thereby enhancing security and convenience.

Additionally, IoT integration enables continuous monitoring of environmental conditions and immediate detection of
security threats, allowing for timely interventions and proactive risk mitigation. Moreover, the integration with the
Blynk mobile application provides homeowners with intuitive control over their security system, enabling remote
monitoring, alerts, and management from anywhere in the world. By offering a holistic and user-friendly approach to
home security, our project seeks to redefine the standards of residential safety and provide homeowners with peace of
mind knowing that their homes are protected by state-of-the-art security measures..

IV. METHODOLOGY

The methodology for the integrated home security system project encompasses several stages aimed at achieving
functionality, reliability, and security. It begins with the development of the facial recognition algorithm using Python
OpenCV within the PyCharm IDE. The algorithm is trained and validated using facial image datasets and machine
learning techniques such as Eigenfaces or CNNs. The hardware setup involves configuring Arduino Uno, ESP8266,
and various sensors, including PIR, MQ gas, and flame detection sensors, using Arduino IDE. The ESP8266 module is
programmed for Wi-Fi connectivity and remote monitoring through the Blynk platform. Next, the facial recognition
module is integrated with the hardware setup using communication protocols like MQTT or RESTful APIs, enabling
seamless data exchange and control access via a solenoid lock. The system undergoes rigorous testing and validation
for real-time facial recognition, sensor accuracy, data transmission, and responsiveness to trigger events. Security
measures such as encryption, authentication, and access control are implemented to secure communications and protect
data integrity. Once validated, the system is deployed in a residential environment for field testing and evaluation.
Homeowners are provided with setup instructions and feedback is gathered for further improvements. Comprehensive
documentation is maintained, and ongoing monitoring and maintenance procedures are established to ensure the
system's long-term performance and protection for homeowners.
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Fig 4.1: Block Diagram
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Fig 4.2: Flow Diagram of System

V. RESULT

Fig 5.1: Door is unlocked

Once your unique facial features are recognized and verified, the door unlocks automatically, granting you hassle-free
entry to your home.
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Fig 5.2: Door is locked

In the event of a failed facial recognition attempt, the door will remain in its locked state. In case of re-locking the door
and restore protection, successful facial recognition verification is required.

Fig 5.3: If any Motion, gas or fire detected, Alarm istriggered

Upon detection of any motion, gas leak, or fire hazard, orif any motion is detected the alarm system activates
instantly. This rapid response mechanism ensures thatpotential threats are promptly identified and addressed.
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Fig 5.4: Real-time Notifications
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Keeps us informed with the real-time notification feature. Instant alerts are directly sent to our smartphone keeping us
updated about the activities in and around home

VI. CONCLUSION AND FUTURE WORK

The development of a smart home security system utilizing face recognition technology with liveness detection marks a
significant advancement in residential protection. By accurately identifying the owner's face while ensuring reliable
liveness detection, this system offers an innovative and robust solution to safeguard residential properties. Integration
of hardware components such as Arduino Uno and Node MCU ESP8266, coupled with the IoT capabilities of the
Blynk platform, enables real-time monitoring and remote control of the system. Additionally, the inclusion of sensors
like the Flame Sensor, which detects infrared radiation emitted by fires, the MQ-5 Gas Sensor, capable of identifying
gases like LPG or methane, and the PIR Motion Sensor, which monitors changes in infrared radiation to detect motion,
enhances the system's ability to detect potential safety risks. When any of these sensors detect a relevant event, such as
a fire, gas leak, or motion, the system triggers an alarm and sends notifications to the homeowner's smartphone or
another designated device for immediate action. Overall, this integrated approach to home security sets a new standard,
providing homeowners with peace of mind knowing that their premises are well-protected and monitored around the
clock.
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