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Abstract: The integration of Telegram and ESP32 in a home security system represents an innovative approach to enhancing 
home safety and surveillance. This project presents a comprehensive framework that leverages ESP32, a low-power 
microcontroller, and the Telegram messaging platform to create a cost-effective and efficient home security system. The ESP32 
is utilized to interface with various sensors and cameras, collecting real-time data related to home security. This data is then 
processed and sent to a Telegram bot, enabling homeowners to receive instant alerts and monitor their home’s security remotely. 
The system offers a reliable and convenient solution for individuals seeking to enhance their home security through smart 
technology using an OTP to the user. The integration of Telegram provides a user-friendly interface for real-time 
communication and control, making it accessible to a wide range of users.  
Keywords: ESP32 microcontroller, Arduino IDE, C++, Telegram Bot, GSM phenomenon.    
 

I. INTRODUCTION   
IoT or Internet of Things refers to the network of connected physical objects that can communicate and exchange data among 
themselves without the need of any human intervention. The formal definition of IoT as the "Infrastructure of Information Society" 
aptly captures its significance in today's interconnected world. IoT indeed facilitates the collection of data from diverse sources, 
ranging from humans and animals to vehicles and household appliances. This capability to integrate various mediums into a 
cohesive network underscores the versatility and potential of IoT. Moreover, the concept's evolution since Peter T. Lewis's mention 
in 1985 highlights its longstanding presence in discussions surrounding technology and connectivity. The exponential growth of 
connected devices, surpassing 12 billion as of your last mention, demonstrates the widespread adoption and integration of IoT 
solutions across industries and domains. However, it's essential to note that while IoT utilizes the Internet infrastructure for 
communication, it transcends mere connectivity. By embedding objects with electronic hardware, sensors, software, and networking 
capabilities, IoT enables these everyday items to interact and exchange data autonomously, without direct human intervention. This 
distinction underscores IoT's transformative potential in reshaping how we perceive and interact with technology in our daily lives. 
As for the projected figure of 50 billion connected devices by the end of 2020, it's worth considering that such estimates are subject 
to revision based on technological advancements, adoption rates, and other factors influencing the IoT landscape. Regardless, the 
overarching trend points towards a continued proliferation of IoT devices, further embedding them into the fabric of our society and 
economy. 
 

II. LITERATURE SURVEY  
1) Central Controller-based Home Automation System: The concept of a Central Controller-based Home Automation System 

presents both opportunities and challenges in the realm of home security and automation. 
2) Centralized Control: By centralizing control nodes for multiple homes, efficiency in management and monitoring can be 

achieved. This setup allows for easier coordination and management of various home automation and security functions. 
3) Scalability: The system can be scaled based on the number of homes in a locality, making it adaptable to different community 

sizes and needs. 
4) Real-Time Monitoring: Systems like SmartEye offer real-time monitoring capabilities, allowing homeowners to keep track of 

their property remotely via live camera feeds. 
5) Remote Access: With the integration of technologies like GPRS and Bluetooth, homeowners can access and control their home 

automation systems remotely using their mobile devices, enhancing convenience and accessibility. 
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6) Challenges: Privacy Concerns: Centralized control means that a single entity has access to a wealth of personal data from 
multiple homes. This raises serious privacy concerns, as intimate details about individuals' daily lives could be exposed without 
proper safeguards. 

7) Cost and Maintenance: Implementing such a system requires a considerable number of homes in a locality to be cost-effective 
and maintainable. This could pose challenges, particularly in areas with sparse population density. 

8) Complexity: Central controller-based systems can be complex to implement and manage, requiring robust infrastructure and 
technical expertise. This complexity could result in higher installation and maintenance costs. 

9) Security Risks: Centralized systems are more vulnerable to cyber threats and hacking attempts. Ensuring robust security 
measures is crucial to prevent unauthorized access and protect sensitive data. In summary, while Central Controller-based 
Home Automation Systems offer significant benefits in terms of centralized control, scalability, and remote access, they also 
present challenges related to privacy, cost, complexity, and security. Addressing these challenges requires careful consideration 
of privacy regulations, robust security measures, and efficient system design and implementation. 

 .   
III. PLANNED SYSTEM   

The block diagram  is shown in Fig.  

  
 
In the above diagram, we have interfaced ESP32 with the motor which will control the motion of the door. The motor will rotate 
clockwise to open the door and will rotate anti-clockwise while closing the door. The door will be operated with the help of 
Telegram. The user should send a predefined code to open the door, the door will be open if the code is correct, or it send the 
notification to the Owner after 3 attempts. And door will shut till the owner sends the code. Once the user have sent the valid code 
the name of the user will be sent to the Owner so that the Owner will get the idea who is there in the house.  
   

IV. SYSTEM ARCHITECTURE    
Internet or IP protocol-based communication has become a prevalent choice in home automation systems for several compelling 
reasons. The Internet for communication in home automation systems offers numerous benefits, including scalability, accessibility, 
availability of hardware and network, high bandwidth, low communication cost, and ease of connection. These advantages make the 
Internet a preferred choice for integrating smart devices and enhancing the functionality of modern homes. Leveraging the Internet 
for accessing and controlling home automation systems offers a seamless and user-friendly experience that aligns with the needs and 
expectations of modern homeowners. Its ease of use, convenience, affordability, flexibility, and lack of additional technology 
requirements make it an attractive choice for enhancing the functionality and comfort of smart homes. Integrating home automation 
features into commonly used devices such as laptops, smartphones, PCs, and tablets represents a natural and intuitive progression 
for several reasons. 
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Figure 1-key module 

 
V. SYSTEM OVERVIEW   

The research in home automation systems utilizing SMS communication offers various approaches to enhancing security and remote 
control capabilities. 
1) Alheraish: This proposed system utilizes SMS for detecting illegal intrusions and controlling lights in the home. It detects 

intrusions by monitoring the state of the home door using LED and infrared sensors. Users can change the door passkey and 
control lights remotely via SMS from registered mobile numbers. 

2) M.S.H Khiyal et al. (SMS-based Wireless Home Appliance Control System - HACS): This system enables homeowners to 
control home appliances through SMS messages from preset registered mobile numbers. Only messages from legitimate mobile 
numbers are acknowledged. In case of intrusion, the system alerts the owner through SMS. 

3) U. Saeed et al.: Their SMS-based home automation system incorporates a Java application on the user's phone. Legitimate users 
log in to the app with their credentials and select the desired building, floor, room, or device to control via SMS. The system 
employs a 4-digit passkey and facial recognition for security. Homeowners receive alerts on their mobile phones regarding 
unusual sensor state changes, allowing them to react via messaging or a web interface. This redundancy ensures continuous 
access to the home, even if one communication method fails. These research efforts highlight the versatility and practicality of 
using SMS communication in home automation systems, particularly in enhancing security measures and enabling remote 
control capabilities. By leveraging SMS, homeowners can conveniently monitor and manage their homes using mobile devices, 
ensuring peace of mind and flexibility in home automation management. 

 

  
Figure 2-front end    
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VI. RESULT   
After using the Telegram BOT I was able to control and monitor the aplliances which I connected and could see the devices and 
appliances turning off and on without failure. It is very efficient system without the fear of any suspicious activity happening within 
our homes, in short we can rely on this system as it is very easy, effective and convenient to use. In this system we can observe 
seamless and effortless use of technology and its limits which can contribute in total well being of a Modern Society and makes lives 
as easier as possible.  
 

VII. FUTURE SCOPE   
The future scope of home security systems based on ESP32 technology and integrated with the Telegram app is incredibly 
promising. This innovative combination offers a wide range of possibilities for enhancing home security and automation. Users can 
expect seamless remote monitoring and control of their home security devices directly from their smartphones through the Telegram 
app. Real-time alerts, customizable security settings, and integration with various smart devices will empower users to effectively 
protect their homes from potential threats. As advancements continue, features such as biometric authentication, machine learning 
algorithms for anomaly detection, and scalability for expanding the system's capabilities will further enhance security and user 
experience. Moreover, emphasis on energy efficiency, data privacy, and affordability ensures that these systems remain sustainable 
and accessible to a broader audience. In essence, the future of ESP32-based home security systems integrated with the Telegram app 
holds great potential for revolutionizing how we safeguard our homes and loved ones.  
   

VIII. CONCLUSION   
The system offers numerous benefits, it is essential to consider potential disadvantages such as dependency on internet connectivity, 
security concerns related to messaging platforms, and the need for regular maintenance. Mitigation strategies, user education, and 
contingency plans should be implemented to address these challenges and ensure the system’s reliability. The diverse range of 
applications, from residential and commercial security to industrial and institutional settings, highlights the scalability and 
adaptability of the system. Whether securing a home, office, or specific access points within a larger facility, the integrated solution 
provides flexibility to meet various security needs. As technology continues to advance, the integration of IoT, secure messaging 
platforms, and reliable locking mechanisms demonstrates the potential for innovative and accessible security solutions. The home 
security system presented here serves as a model for the integration of smart technologies, empowering users with greater control, 
real-time awareness, and peace of mind in their daily lives.  
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