
International Research Journal of Innovations in Engineering and Technology (IRJIET) 

ISSN (online): 2581-3048 

Volume 10, Issue 3, pp 63-66, March-2026 

https://doi.org/10.47001/IRJIET/2026.103010  

© 2026 IRJIET All Rights Reserved                            www.irjiet.com                                          63                                                                    
 

Automatic Door Unlocking System Using PIR Sensor 
1
Aditya Raut, 

2
Prajwal Kharade, 

3
Aditya Narnawale, 

4
Yash Misal, 

5
Prof. Mayuri Narudkar 

1,2,3,4
Student, Department of Artificial Intelligence & Machine Learning Engineering, Ajeenkya D.Y. Patil School of Engineering 

Polytechnic, Pune, Maharashtra, India 
5
Guide, Professor, Department of Artificial Intelligence & Machine Learning Engineering, Ajeenkya D.Y. Patil School of 

Engineering Polytechnic, Pune, Maharashtra, India 

Abstract - Automation technologies are increasingly being 

used in modern security and access control systems. 

Traditional door locking systems require manual 

operation and may cause inconvenience in situations where 

automatic access is preferred. This paper proposes an 

Automatic Door Unlocking System Using a Passive 

Infrared (PIR) Sensor to detect human presence and 

control door unlocking automatically. The PIR sensor 

detects motion based on infrared radiation emitted by 

human bodies. When a person approaches the door, the 

PIR sensor sends a signal to the microcontroller, which 

processes the signal and activates the door unlocking 

mechanism using a motor or electronic lock. The proposed 

system aims to improve convenience, security, and energy 

efficiency in residential and commercial environments. 

The system is designed to operate automatically without 

requiring physical contact, making it suitable for smart 

homes and automated access control applications. Future 

improvements may include integration with IoT-based 

monitoring and smartphone control for enhanced 

functionality. 

Keywords: Automatic Door System, PIR Sensor, Motion 

Detection, Smart Security, Home Automation. 

I. INTRODUCTION 

Automation technologies are increasingly being 

integrated into modern security and access control systems. 

Automatic door control systems play an important role in 

improving convenience, safety, and efficiency in residential, 

commercial, and industrial environments. Traditional door 

locking mechanisms require manual operation, which can 

sometimes lead to inconvenience and potential security risks. 

In recent years, sensor-based automation has gained 

significant attention due to its ability to detect environmental 

changes and respond automatically. Passive Infrared (PIR) 

sensors are widely used for motion detection applications 

because they detect infrared radiation emitted by human 

bodies. These sensors are commonly used in security systems, 

automatic lighting systems, and intrusion detection systems. 

This paper proposes an Automatic Door Unlocking 

System Using PIR Sensor that automatically unlocks a door 

when human presence is detected near the entrance. The PIR 

sensor detects motion and sends a signal to a microcontroller, 

which processes the signal and activates the door unlocking 

mechanism. The proposed system aims to enhance 

convenience, improve access control, and reduce the need for 

manual door operation. 

1.1 Problem Statement 

Conventional door locking systems rely mainly on 

manual operation, which can sometimes lead to inconvenience 

and security issues. Users may forget to lock doors properly or 

may require physical interaction to unlock doors, which is not 

always practical. In environments such as offices, hospitals, 

and smart homes, automatic access systems are increasingly 

preferred. 

Existing automated door systems are often expensive and 

may require complex hardware installations. Therefore, there 

is a need for a simple, cost-effective, and efficient system that 

can automatically unlock doors based on human presence 

detection. Using PIR sensors for motion detection provides a 

reliable and energy-efficient solution for implementing 

automated door unlocking systems. 

1.2 Objectives of the Proposed System 

The main objectives of the proposed system are as follows: 

 To design an automatic door unlocking system using a 

PIR sensor. 

 To detect human motion near the door using infrared 

sensing technology. 

 To automate the door unlocking mechanism using a 

microcontroller-based control system. 

 To improve convenience and enhance security in smart 

home environments. 

 To develop a simple and cost-effective solution for 

automated access control. 
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II. LITERATURE REVIEW 

Automation and sensor-based technologies have been 

widely adopted in modern security and access control systems. 

Automatic door systems are commonly used in commercial 

buildings, hospitals, airports, and smart homes to improve 

convenience and security. Traditional door systems require 

manual operation, which may lead to inconvenience and 

increased risk of unauthorized access. 

Recent research has focused on developing sensor-based 

automation systems that can detect human presence and 

control door mechanisms automatically. Various sensors such 

as ultrasonic sensors, infrared sensors, and motion detectors 

have been used in automated door systems. Among these 

technologies, Passive Infrared (PIR) sensors are widely used 

because they are energy-efficient, reliable, and capable of 

detecting human motion based on infrared radiation emitted 

by the human body. 

Several studies have proposed automatic door control 

systems using microcontrollers and sensors. These systems 

typically detect motion near the entrance and activate motors 

or electronic locks to control the door mechanism. However, 

some existing systems involve complex hardware 

configurations or higher implementation costs. The proposed 

system focuses on designing a simple and cost-effective 

automatic door unlocking system using a PIR sensor and 

microcontroller-based control mechanism. 

 

Figure 1: Basic Architecture of PIR Sensor-Based Door Automation 

System 

2.1 Existing Sensor-Based Door Automation Systems 

Many automated door systems have been developed 

using different sensing technologies. Ultrasonic sensors are 

often used to detect obstacles or objects near door entrances. 

Similarly, infrared sensors and motion detection modules are 

used to detect human movement and trigger door control 

mechanisms. These systems usually rely on microcontrollers 

or embedded systems to process sensor signals and control 

motors or locking mechanisms. 

Although these systems provide automated access 

control, they may require multiple sensors and complex 

hardware components. This increases system cost and 

maintenance requirements. PIR sensors offer a simpler 

solution because they can detect human motion efficiently 

without requiring complicated hardware setups. 

2.2 PIR Sensor-Based Motion Detection Systems 

Passive Infrared sensors are widely used in motion 

detection applications such as security alarms, smart lighting 

systems, and automated access systems. These sensors detect 

changes in infrared radiation levels caused by human 

movement within their detection range. When motion is 

detected, the sensor generates an electrical signal that can be 

processed by a microcontroller. 

PIR sensor-based systems are preferred because they are 

energy-efficient, low-cost, and capable of detecting human 

presence without direct contact. These characteristics make 

PIR sensors suitable for implementing automatic door 

unlocking systems in residential and commercial 

environments. 

 

Figure 2: Motion Detection Concept Using PIR Sensor 
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2.3 Research Gap and Proposed Approach 

Although many automated door systems have been 

proposed, some existing solutions require complex sensor 

arrangements or advanced hardware configurations. This may 

increase the overall cost and complexity of the system. 

Additionally, some systems focus only on motion detection 

without integrating efficient door control mechanisms. 

The proposed system addresses these limitations by 

designing a simple and cost-effective automatic door 

unlocking system using a PIR sensor and microcontroller-

based control mechanism. The system focuses on reliable 

motion detection and efficient door control to improve 

convenience and security in smart environments. 

III. METHODOLOGY 

The proposed Automatic Door Unlocking System uses a 

Passive Infrared (PIR) sensor and a microcontroller-based 

control system to detect human motion and automatically 

unlock the door. The system follows a simple and efficient 

approach consisting of sensing, signal processing, and 

actuation stages. 

The PIR sensor continuously monitors the surrounding 

environment to detect infrared radiation emitted by the human 

body. When motion is detected within the sensor’s detection 

range, the sensor generates an electrical signal. This signal is 

transmitted to the microcontroller, which processes the input 

and determines whether the door unlocking mechanism should 

be activated. 

The microcontroller controls the door unlocking 

mechanism using a motor driver or electronic locking system. 

Once motion is detected, the controller activates the unlocking 

mechanism for a predefined time interval. After the time 

delay, the system automatically returns to its initial state and 

locks the door again. 

IV. PROPOSED SYSTEM 

The proposed system is designed to provide automatic 

door unlocking functionality using motion detection 

technology. The system consists of a PIR sensor, 

microcontroller, motor driver module, and an electronic door 

locking mechanism. The PIR sensor is responsible for 

detecting human movement near the entrance. 

When a person approaches the door, the PIR sensor 

detects the motion and sends a signal to the microcontroller. 

The microcontroller processes the signal and activates the 

motor or electronic lock to unlock the door. After a specific 

time interval, the system automatically locks the door again. 

The proposed system provides a simple, cost-effective, 

and reliable solution for automatic door access. The system 

can be implemented in smart homes, offices, hospitals, and 

other environments where automated access control is 

required. 

V. WORKING OF THE SYSTEM 

The working of the automatic door unlocking system is 

based on motion detection using a PIR sensor. The system 

continuously monitors the surrounding environment for 

human presence. 

When a person approaches the door, the PIR sensor 

detects changes in infrared radiation and generates a signal. 

This signal is transmitted to the microcontroller, which 

processes the input and activates the door unlocking 

mechanism. 

The motor or electronic lock connected to the 

microcontroller unlocks the door automatically. After a 

predefined delay, the system locks the door again to maintain 

security. The system then returns to its monitoring mode and 

waits for the next motion detection event. 

VI. RESULTS AND DISCUSSION 

The proposed automatic door unlocking system using a 

PIR sensor is expected to provide reliable motion detection 

and efficient door control. The PIR sensor is capable of 

detecting human movement within its operating range and 

triggering the unlocking mechanism accordingly. 

The automated process reduces the need for manual door 

operation and improves convenience in environments where 

frequent access is required. The system is also energy-efficient 

because the PIR sensor consumes minimal power and 

activates only when motion is detected. 

The system demonstrates potential applications in smart 

homes, offices, hospitals, and commercial buildings where 

automated access control is beneficial. With further 

improvements, the system can be integrated with advanced 

technologies such as IoT platforms and smartphone-based 

control systems. 

VII. CONCLUSION 

This paper presented an Automatic Door Unlocking 

System using a PIR sensor for motion detection. The proposed 

system automatically unlocks the door when human presence 

is detected near the entrance. The system improves 

convenience and accessibility by eliminating the need for 

manual door operation. 
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The proposed solution is simple, cost-effective, and 

suitable for implementation in smart homes and automated 

access control systems. Future work may include integrating 

additional security features such as biometric authentication, 

facial recognition, and IoT-based monitoring systems to 

enhance system functionality and security. 
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