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Abstract

This manuscript introduces an innovative intruder detection system that combines Doppler sensors and Internet of Things (IoT) technology to overcome the constraints of conventional systems. The suggested system exploits the superior precision and dependability of Doppler sensors for motion detection, while making use of the real-time monitoring and alert features of IoT technology. The architecture of the system comprises a module for Doppler sensor (RCWL-0516), a unit for processing (Arduino Board), a module for IoT (ESP8266), and a system for sound alerts. Motion is detected by the Doppler sensor, which then transmits a signal to the processing unit for determining the presence of an intruder. Upon intruder detection, the IoT module dispatches an alert to authorities through the internet, and the sound alert system notifies nearby individuals. The proposed system presents numerous benefits compared to current approaches, including enhanced detection precision, reduced false alarm occurrences, secure data transmission, and minimal power consumption. Evaluation results indicate high detection accuracy and limited false alarms. Furthermore, the system integrates robust security measures like data encryption and password protection to guarantee the integrity and confidentiality of transmitted data. Prospective improvements encompass the incorporation of machine learning algorithms for enhanced detection precision, extension of system capabilities for multi-zone detection, and the creation of a mobile application for remote monitoring. The suggested intruder detection system signifies a substantial advancement in surveillance technology, effectively tackling the deficiencies of existing systems and establishing a new benchmark for security infrastructure.
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Introduction
Intruder detection systems are a crucial component of modern security infrastructure, playing a vital role in safeguarding lives, property, and assets. These systems are designed to detect and alert authorities to potential security breaches, thereby preventing unauthorized access and ensuring the safety of individuals and premises.

However, traditional intruder detection systems have several limitations that undermine their effectiveness. High false alarm rates are a significant problem, as they can lead to unnecessary panic, wasted resources, and a decrease in trust in the system. Moreover, traditional systems often rely on outdated technologies that are vulnerable to tampering and exploitation, compromising their overall security.

Fortunately, recent advancements in Doppler sensors and IoT technology offer a promising solution to these limitations. Doppler sensors, which utilize the Doppler effect to detect motion, provide high accuracy and reliability in detecting potential intruders. IoT technology, with its real-time monitoring and alert capabilities, enables swift response to security breaches and enhances overall system efficiency.

The integration of Doppler sensors and IoT technology has the potential to revolutionize intruder detection systems, addressing the limitations of traditional systems and providing a more secure and efficient solution. This paper proposes a novel intruder detection system that leverages these advancements, offering improved detection accuracy, reduced false alarms, and enhanced security features.
Literature Survey
Previous research has focused on various intruder detection methods, including ultrasonic, infrared, and microwave sensors. However, these systems have limitations, such as high false alarm rates, inadequate security, and limited range. 
Ultrasonic Sensor-Based Systems
Ultrasonic sensors have been widely used in intruder detection systems due to their high sensitivity and accuracy. However, they are prone to false alarms and have limited range.
Infrared Sensor-Based Systems
Infrared sensors have been used to detect heat signatures, but they are vulnerable to environmental factors like temperature and humidity. They also have a high false alarm rate.
Microwave Sensor-Based Systems
Microwave sensors have been used to detect motion, but they are susceptible to interference from other devices. They also have a limited range and accuracy.
Existing Methods
Existing methods include:
1. Ultrasonic Sensor-Based Systems: These systems use ultrasonic sensors to detect motion and send alerts. However, they have high false alarm rates and limited range.
2. Infrared Sensor-Based Systems: These systems use infrared sensors to detect motion and send alerts. However, they have high false alarm rates and are susceptible to interference from other infrared sources.
3. Microwave Sensor-Based Systems: These systems use microwave sensors to detect motion and send alerts. However, they have high false alarm rates and are susceptible to interference from other microwave sources.
PROPOSED METHOD
The proposed method uses a Doppler sensor (RCWL-0516) to detect motion and an IoT module (ESP8266) to send alerts to authorities through the internet. The system consists of:
1. Doppler Sensor Module: This module uses the Doppler Effect to detect motion and sends a signal to the processing unit.
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Fig-1 Doppler sensor with specifications
2. Processing Unit (Arduino Board): This unit processes the signal from the Doppler sensor and determines whether motion has been detected. If motion is detected, it sends a signal to the IoT module.
3. IoT Module (ESP8266): This module sends an alert to authorities through the internet using Wi-Fi or cellular connectivity.
4. Sound Alert System: This system produces a sound alert to notify authorities of potential intruders.
Advantages:
1. Higher detection accuracy
2. Lower false alarm rates
3. Secure data transmission
4. Low power consumption
Architecture:
The system's architecture consists of:
1. Doppler sensor module
2. Processing unit (Arduino Board)
3. IoT module (ESP8266)
4. Sound alert system
Performance:
The system's performance is evaluated based on detection accuracy, false alarm rates, and response times. Results show high detection accuracy and minimal false alarms.
Security Features:
The system offers:
1. Secure data transmission via IoT module
2. Encryption for data security
3. Password protection for system access
Future Scope:
Future enhancements include:

1. Integrating machine learning algorithms for improved detection accuracy
2. Expanding system capabilities for multi-zone detection
3. Developing a mobile application for remote monitoring
[image: ]
Fig-2 Block diagram of the proposed method of detection
COMPARISON OF PROPOSED AND EXISTING METHODS 
The proposed method has several advantages over existing methods:

1. Higher detection accuracy: The Doppler sensor has higher detection accuracy than ultrasonic, infrared, and microwave sensors.
2. Lower false alarm rates: The proposed method has lower false alarm rates than existing methods.
3. Secure data transmission: The IoT module provides secure data transmission, whereas existing methods may not have secure data transmission.
4. Low power consumption: The proposed method has low power consumption, making it suitable for battery-powered applications.
Results
Figure 1 shows the Doppler sensor's detection range, which detects motion and triggers an alert when an intruder is present. The alert is shown on the graph with a vertical line, indicating the exact moment of detection. The LCD display clearly shows "Moment Detected" when an intruder is found, providing a clear warning. The sensor's prompt warnings ensure timely action can be taken to address potential security breaches.
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Fig-3 Output of the proposed method of Detection

conclusion
In conclusion, the suggested system for detecting intruders represents a notable advancement in surveillance technology, effectively dealing with the limitations of current systems. Through the utilization of Doppler sensors and IoT technology, this novel system attains exceptional levels of precision, dependability, and coverage. The decrease in false alarm occurrences minimizes unnecessary alarm and reaction efforts, while the expanded coverage area ensures prompt identification and handling of potential risks.
Moreover, the system's strong security mechanisms and advanced resilience to cyber threats serve as protection against both environmental and digital dangers, offering an extra level of security and reassurance. This comprehensive strategy not only enhances the overall security stance but also simplifies monitoring and response actions, establishing itself as a valuable resource for individuals, businesses, and entities looking to reinforce their security framework.
By pushing the boundaries of innovation and merging technologies, the suggested system establishes a new benchmark for intruder detection, positioned to transform the security field and change how surveillance and threat response are approached.
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