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ABSTRACT 

The increasing occurrence of theft and unauthorized intrusions across homes, vehicles, offices, and 

commercial facilities highlights the need for intelligent, automated security systems. Traditional surveillance 

methods, such as CCTV cameras and manual monitoring, often fail to provide real-time alerts and immediate 

response. This research proposes an Internet of Things (IoT)–based theft control and auto-alerting system 

designed to detect unauthorized access and instantly notify the owner or security personnel through mobile 

notifications. The system integrates sensors such as PIR (Passive Infrared), vibration sensors, magnetic door 

sensors, and cameras with an IoT microcontroller like ESP8266/ESP32. Upon detecting suspicious activity, 

the device sends real-time alerts through cloud platforms (e.g., Blynk, MQTT, or Firebase), activates alarms, 

and records evidence. The system also supports GPS-based tracking for theft scenarios involving vehicles. 

The proposed framework ensures low-cost, real-time monitoring, remote visibility, and rapid preventive 

action. The integration of IoT and automation enhances security, minimizes human dependency, and creates 

an effective anti-theft solution suitable for homes, vehicles, shops, and industrial applications. 

Keywords: Internet of Things (IoT), Theft Detection, Smart Security Monitoring, Intrusion Detection 

System, ESP8266/ESP32 Microcontroller, PIR Sensor, Vibration Sensor, Magnetic Door Sensor, Real-Time 

Alert Notification, Cloud-Based Monitoring.
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I. INTRODUCTION 

Security concerns have become increasingly 

significant due to the rise in property theft, 

break-ins, and unauthorized intrusions in 

residential and commercial environments. 

Traditional security systems rely heavily on 

human involvement and require constant 

monitoring to be effective. However, in 

most cases, theft incidents occur when 

premises are unattended or when the owner 

is unable to respond immediately. IoT 

technology offers a transformative solution 

by enabling continuous monitoring, wireless 

communication, and smart automation. An 

IoT-based theft control system integrates 

sensors, controllers, and cloud 

communication to detect intrusions instantly 

and send real-time notifications to the user’s 

smartphone. These systems can be deployed 

in homes, offices, vehicles, and storage 

units to provide robust, reliable, and 

intelligent security. The proposed solution 

enhances efficiency through remote access, 

automation, and data logging. By leveraging 

IoT platforms, users can monitor their 

property from anywhere, receive alerts 

instantly, and initiate preventive actions, 

significantly reducing security risks and 

enhancing overall safety. 

II. Related Words 

The rapid growth of the Internet of Things 

(IoT) has significantly influenced the 

development of intelligent monitoring and 

security systems. IoT enables the 

interconnection of physical devices through 

sensors, communication networks, and 

cloud platforms, allowing real-time data 

collection and automated decision-making. 

Early research on IoT highlighted its 

capability to integrate smart devices and 

provide advanced automation across various 

applications such as smart homes, 

healthcare, and security monitoring. Atzori 

et al. discussed the fundamental architecture 

and communication models of IoT systems, 

emphasizing the importance of connectivity 

between heterogeneous devices for building 

intelligent environments [1]. Similarly, 

Evans explained how IoT technologies can 

transform traditional systems into smart and 

automated solutions capable of improving 

efficiency and safety in multiple domains 

[2]. 

Security and privacy remain critical 

concerns in IoT-based applications, 

especially in surveillance and intrusion 

detection systems. Several researchers have 

explored IoT frameworks to enhance 

security monitoring and intrusion detection. 

Abomhara and Køien examined the current 

challenges related to IoT security and 

identified vulnerabilities that arise from 

network connectivity and device 

heterogeneity [3]. Ning and Liu proposed a 

cyber-physical-social security architecture 

to strengthen IoT systems by integrating 

sensing devices with secure communication 

layers [9]. These studies highlight the 

importance of secure architectures for 

ensuring reliable monitoring and protection 

in IoT-based environments. 
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Researchers have also explored the 

integration of IoT with smart city 

infrastructures to enhance public safety and 

monitoring. Zanella et al. demonstrated how 

IoT technologies can support smart city 

applications such as traffic management, 

environmental monitoring, and urban 

security through sensor networks and cloud-

based data analysis [5]. Madakam et al. 

provided a comprehensive literature review 

discussing IoT applications in smart homes 

and surveillance systems, emphasizing the 

role of sensors and wireless networks in 

building automated monitoring frameworks 

[4]. These works show that IoT-based 

monitoring systems can improve situational 

awareness and enable real-time decision-

making. 

Several studies have focused on the 

architecture and communication protocols 

required for IoT-based systems. Sethi and 

Sarangi analyzed different IoT architectures 

and communication protocols, highlighting 

the importance of lightweight 

communication mechanisms for efficient 

device interaction [6]. Granjal et al. 

investigated security protocols for IoT 

environments and identified the need for 

secure communication channels to protect 

data transmitted between sensors and cloud 

platforms [7]. Similarly, Al-Fuqaha et al. 

presented an extensive survey on IoT 

technologies, protocols, and applications, 

emphasizing the integration of sensing 

devices, cloud computing, and wireless 

communication for intelligent system 

development [8]. 

Recent research also emphasizes the role of 

IoT frameworks in enabling scalable and 

reliable applications. Want et al. described 

the technological advancements that enable 

IoT devices to communicate seamlessly 

across networks, enabling applications such 

as smart surveillance and automated alert 

systems [10]. Weyrich and Ebert proposed 

reference architectures for IoT systems that 

support scalable deployment and 

interoperability among devices [11]. Li et al. 

further discussed IoT frameworks that 

support real-time monitoring and data 

analysis through distributed networks [12]. 

Additionally, studies such as those by Rose 

et al. and Vermesan and Friess provide 

comprehensive overviews of IoT 

technologies and their potential applications 

in security and monitoring systems [13], 

[15]. The routing and communication 

infrastructure supporting IoT devices has 

also been addressed through protocols such 

as RPL, which enables efficient 

communication in low-power and lossy 

networks commonly used in sensor-based 

IoT systems [14]. 

Overall, previous studies demonstrate that 

IoT technologies provide an effective 

platform for building intelligent monitoring 

and security systems. However, many 

existing solutions focus mainly on 

connectivity and data collection, while 

limited attention has been given to 

integrated theft detection mechanisms 

combined with real-time alert notifications 
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and automated response systems. Therefore, 

the proposed IoT-enabled theft detection 

and automatic alert notification system aims 

to address these gaps by integrating multiple 

sensors, real-time monitoring, and cloud-

based alert mechanisms to provide an 

efficient and cost-effective smart security 

solution. 

III. PROPOSED MODEL 

The proposed IoT-Enabled Theft Detection 

and Automatic Alert Notification System 

for Smart Security Monitoring is designed 

to provide real-time monitoring and 

immediate alerts when unauthorized access 

or suspicious activity is detected. The 

system integrates multiple sensors, an IoT-

enabled microcontroller, cloud 

communication platforms, and alert 

mechanisms to create an intelligent and 

automated security framework. The primary 

objective of the proposed model is to 

enhance safety in homes, vehicles, offices, 

and commercial areas by detecting intrusion 

attempts and instantly notifying the owner 

or security personnel. 

In the proposed system, various sensing 

components such as Passive Infrared (PIR) 

sensors, vibration sensors, and magnetic 

door sensors are deployed at strategic 

locations to monitor movement, door status, 

and unusual disturbances. These sensors 

continuously collect environmental data and 

transmit it to an IoT microcontroller such as 

ESP8266 or ESP32. The microcontroller 

processes the sensor inputs and determines 

whether the detected activity indicates a 

potential intrusion. When an abnormal event 

such as unauthorized motion, forced entry, 

or vibration is identified, the controller 

triggers an alert mechanism and initiates 

communication with the cloud platform. 

The system uses IoT cloud services such as 

Blynk, MQTT, or Firebase to transmit real-

time data from the microcontroller to the 

user’s mobile device or monitoring 

application. Through this cloud-based 

communication, users can remotely monitor 

the status of their property and receive 

instant notifications when suspicious 

activity is detected. Additionally, the system 

activates local security measures such as 

buzzers or alarm systems to deter potential 

intruders. The integration of cameras 

enables the system to capture images or 

video footage during intrusion events, 

providing evidence for further investigation. 

To further enhance security, the proposed 

model can incorporate GPS modules for 

vehicle tracking, allowing users to locate 

their vehicle in case of theft. The IoT 

platform also supports remote monitoring 

and control, enabling users to view sensor 

data, receive alerts, and manage the system 

through a smartphone or web interface. This 

connectivity ensures that the user remains 

informed about security events regardless of 

their physical location. 

Overall, the proposed model provides a 

cost-effective, scalable, and intelligent 

security monitoring solution by combining 

sensor-based detection, IoT communication, 

and automated alert mechanisms. The 

integration of multiple sensing technologies 
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and cloud connectivity improves the 

reliability and efficiency of theft detection 

while minimizing human intervention. This 

system offers a practical solution for smart 

security monitoring across residential, 

commercial, and industrial environments. 

IV. PROPOSED SYSTEM 

 

 

Fig.1.Block diagram 

The diagram represents the architecture of 

the IoT-Enabled Theft Detection and 

Automatic Alert Notification System. In this 

system, the ESP32 microcontroller acts as the 

central processing unit that connects and 

manages multiple sensors and 

communication modules. The PIR sensor 

(RPS in the diagram) detects human motion 

or unauthorized presence, while the vibration 

sensor identifies unusual movements or 

forced tampering such as breaking doors, 

windows, or vehicle parts. The GPS module 

is used to track the location of the asset, 

which is especially useful in vehicle theft 

scenarios. All sensor data is continuously 

monitored and processed by the ESP32 

controller. When suspicious activity is 

detected, the controller activates a buzzer to 

produce an alarm that warns nearby people 

and deters intruders. Simultaneously, the 

system uses the Wi-Fi module integrated 

with the ESP32 to transmit real-time alerts 

and location information to the user through 

an IoT cloud platform or mobile application. 

This architecture enables real-time 

monitoring, quick theft detection, and 

immediate notification, making the system an 

effective smart security solution. 

 

Fig.2. ESP32 WROOM32 DevKit Pinout 

V. RESULTS AND DESCUSSIONS 

The proposed IoT-Enabled Theft Detection 

and Automatic Alert Notification System 

for Smart Security Monitoring enhances 

security monitoring by integrating IoT 

communication, embedded processing, and 

sensor-based intrusion detection. The 

system continuously monitors secured areas 

such as homes, vehicles, offices, and 

commercial facilities using multiple sensors 

connected to the ESP32 microcontroller. 

Sensors such as the PIR motion sensor, 

vibration sensor, and magnetic door sensor 

detect unauthorized access, forced entry, or 

unusual disturbances. When suspicious 

activity is identified, the ESP32 controller 

processes the sensor data and immediately 

activates alert mechanisms such as a buzzer 

alarm and mobile notifications through Wi-

Fi connectivity. This real-time monitoring 
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and alerting capability enables users to 

respond quickly to potential theft attempts. 

The specifications of the components used 

in the proposed system are presented in 

Table 1. The ESP32 microcontroller acts as 

the central controller responsible for 

processing sensor inputs and enabling IoT 

communication. The PIR motion sensor 

detects human presence or movement in 

restricted areas, while the vibration sensor 

identifies unusual disturbances such as 

forced entry or tampering. The GPS module 

enables real-time location tracking in case 

of vehicle theft scenarios. The Wi-Fi 

module, integrated within the ESP32 

controller, enables wireless communication 

between the system and cloud platforms 

such as Blynk or Firebase. The buzzer acts 

as an alarm system that alerts nearby 

individuals when suspicious activity is 

detected. 

TABLE 1: SENSOR AND 

COMPONENT SPECIFICATION 

SI.NO Components Specifications 

1 
ESP32 

Microcontroller 

Operating Voltage: 

3.3–5V, Built-in 

Wi-Fi, Dual-core 

processor 

2 
PIR Motion 

Sensor 

Operating Voltage: 

5V, Detection 

Range: 3–7 m 

3 
Vibration 

Sensor 

Detects shock, 

tampering, or 

forced movement 

4 Magnetic Door Detects door or 

SI.NO Components Specifications 

Sensor window opening 

5 GPS Module 
Provides real-time 

location tracking 

6 Wi-Fi Module 

Wireless 

communication for 

IoT monitoring 

7 Buzzer 
Audible alarm for 

intrusion alert 

8 Power Supply 

Battery or regulated 

power source for 

system operation 

The hardware implementation integrates all 

sensing components with the ESP32 

microcontroller to create an intelligent 

security monitoring system. During 

operation, the sensors continuously monitor 

environmental conditions and send data 

signals to the ESP32 controller. The PIR 

sensor detects motion and human presence 

in protected areas, while the vibration 

sensor detects unusual movements such as 

breaking doors, windows, or forced entry 

attempts. The magnetic door sensor 

monitors door or window status and sends 

signals to the controller if unauthorized 

opening occurs. These sensor inputs allow 

the system to identify possible intrusion 

events in real time. 

Once suspicious activity is detected, the 

ESP32 controller activates the buzzer alarm 

to warn nearby individuals and deter 

potential intruders. Simultaneously, the 

system sends instant notifications to the user 

through the IoT cloud platform using Wi-Fi 

connectivity. These notifications may 
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include alert messages, sensor status, and 

location information if the GPS module is 

enabled. This real-time communication 

allows users to monitor their property 

remotely through a mobile application or 

web-based interface. 

The experimental results demonstrate that 

the proposed system effectively detects 

intrusion attempts and provides timely 

alerts. The PIR sensor accurately detects 

human motion within its operational range, 

while the vibration sensor reliably identifies 

abnormal disturbances caused by tampering 

or forced entry. The Wi-Fi communication 

module ensures stable transmission of alert 

notifications and monitoring data to the 

remote platform. Additionally, the GPS 

module successfully provides location 

information for mobile assets such as 

vehicles, enabling users to track their assets 

in case of theft. 

Overall, the implementation of the proposed 

system significantly improves security 

monitoring by enabling continuous 

surveillance, automated intrusion detection, 

and real-time alert notifications. The 

integration of IoT communication with 

sensor-based monitoring reduces human 

dependency and enhances the efficiency of 

theft prevention mechanisms. By combining 

embedded systems, intelligent sensing 

technologies, and wireless communication 

networks, the proposed system provides a 

cost-effective, scalable, and reliable smart 

security solution suitable for residential, 

commercial, and industrial environments. 

VI. CONCLUSION AND FUTURE 

SCOPE 

Conclusion: 

IoT-enabled theft control systems offer a 

powerful solution to the limitations of 

traditional security methods by enabling 

real-time monitoring, automated detection, 

and instant mobile notifications. The 

literature highlights the evolution from 

simple sensor-based alarms to intelligent, 

cloud-connected and edge-processing 

security frameworks. The proposed IoT 

theft control system integrates sensors, 

cloud communication, and real-time alerting 

to provide an efficient and scalable security 

solution. Whether deployed in homes, 

shops, offices, or vehicles, such systems 

enhance safety by ensuring immediate 

detection and rapid intervention. With future 

improvements in AI, image recognition, and 

edge computing, IoT security systems will 

continue to become more robust, intelligent, 

and responsive. 

Future Scope: 

The proposed IoT-Enabled Theft Detection 

and Automatic Alert Notification System 

for Smart Security Monitoring can be 

further enhanced by integrating advanced 

technologies to improve security, reliability, 

and scalability. In future developments, the 

system can incorporate artificial intelligence 

and machine learning algorithms to analyze 

sensor data and identify suspicious behavior 

more accurately. This would enable the 

system to distinguish between normal 

movements and potential threats, thereby 

reducing false alarms and improving 

detection accuracy. 
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Another possible enhancement is the 

integration of facial recognition and image 

processing techniques using camera 

modules. By implementing computer vision 

algorithms, the system could identify 

authorized individuals and detect unknown 

intruders automatically. This feature would 

add an additional layer of security by 

combining biometric authentication with 

sensor-based monitoring. 

The system can also be expanded by 

integrating cloud-based data analytics and 

mobile applications for advanced 

monitoring and control. Cloud storage can 

maintain historical records of security 

events, which can be useful for analyzing 

intrusion patterns and improving security 

strategies. Additionally, the development of 

a dedicated mobile application could 

provide users with a more interactive 

interface for real-time monitoring, alert 

management, and remote control of security 

devices. 

Furthermore, the system can be enhanced 

with low-power communication 

technologies such as LoRa or NB-IoT to 

support long-range monitoring and reduce 

power consumption. This would make the 

system suitable for large-scale applications 

such as industrial facilities, warehouses, and 

smart city infrastructure. Future versions 

may also integrate solar-powered energy 

systems to ensure continuous operation in 

remote locations. 

Overall, these advancements can transform 

the proposed system into a fully intelligent 

smart security platform capable of providing 

predictive security monitoring, improved 

threat detection, and enhanced automation 

for modern IoT-based surveillance systems. 
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