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Abstract: The Bluetooth Based Garage Door Opening System is a smart automation solution that allows 

users to control a garage door wirelessly using a smartphone. The system works by establishing a 

Bluetooth connection between a mobile device and a microcontroller (such as Arduino) integrated with a 

Bluetooth module like HC-05. When the user sends a command through a mobile application, the signal 

is received by the Bluetooth module and processed by the microcontroller, which then operates a motor 

or servo mechanism to open or close the garage door. 

This system improves convenience, security, and efficiency by reducing the need for manual operation. It 

is cost-effective, easy to implement, and suitable for modern home automation applications. Additionally, 

the system can be enhanced with features such as password protection, sensors, and automatic closing 

mechanisms, making it more reliable and user-friendly. 

The system also integrates features such as JWT-based authentication for secure access, Cloudinary-

based image handling for portfolio management, and automated WhatsApp communication for order 

updates and invoice sharing. The implementation demonstrates improved efficiency in order handling, 

enhanced customer experience through real-time tracking, and reduced dependency on manual 

processes. 
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I. INTRODUCTION 

In recent years, automation has become an essential part of modern life, making everyday tasks more convenient, 

efficient, and secure. One such application is the automation of garage doors, which traditionally require manual effort 

to open and close. With the advancement in wireless communication technologies, systems can now be controlled 

remotely using smartphones and other smart devices. The Bluetooth Based Garage Door Opening System is an 

innovative solution that utilizes short-range wireless communication to automate the operation of garage doors. 

This system uses a microcontroller, such as Arduino, along with a Bluetooth module like HC-05 to establish 

communication between the user’s smartphone and the garage mechanism. When a command is sent from the mobile 

application, the Bluetooth module receives it and forwards it to the microcontroller, which then controls a motor or 

servo to open or close the door. The system is simple, cost-effective, and easy to implement, making it ideal for home 

automation projects. Additionally, it enhances user convenience and security, and it can be further improved by 

integrating features such as password protection and sensors for obstacle detection. 

  

II. LITERATURE REVIEW 

Several researchers have explored the use of Bluetooth technology and microcontroller-based systems for automating 

doors and garage mechanisms. A study on a Bluetooth-controlled sliding gate system demonstrated how smartphones 

can be used to remotely operate gates using an Arduino and motor control system, improving user convenience and 

eliminating manual effort . Similarly, another research work on a Bluetooth-based garage door system highlighted that 

users can open and close garage doors automatically using an Android device without leaving their vehicle, enhancing 

comfort and efficiency . These studies confirm that Bluetooth communication is a reliable and low-cost solution for 

short-range automation applications. 
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In recent years, many researchers have focused on developing automated garage door systems using wireless 

technologies, especially Bluetooth, due to its simplicity, low cost, and ease of integration with mobile devices. Early 

systems were primarily based on RF (Radio Frequency) remote controls, which allowed users to operate garage doors 

from a short distance. However, these systems lacked proper security and flexibility. With the introduction of 

smartphones and embedded systems, Bluetooth-based solutions became more popular. Studies have shown that using a 

microcontroller such as Arduino combined with a Bluetooth module like HC-05 enables efficient communication 

between the user and the garage system. These systems allow users to send commands via mobile applications, making 

the operation more convenient and user-friendly. Researchers have demonstrated that such systems are reliable for 

short-range communication and can be easily implemented in residential environments. 

Further research has explored enhancements in security, functionality, and automation. Many modern systems integrate 

password protection, authentication mechanisms, and encryption techniques to prevent unauthorized access. Some 

studies have also incorporated sensors such as infrared (IR) or ultrasonic sensors for obstacle detection and automatic 

door closing, improving safety. In addition, advancements in mobile application development have enabled more 

interactive control interfaces, including voice commands and real-time status monitoring. Comparisons between 

Bluetooth and other wireless technologies like Wi-Fi and GSM indicate that while Bluetooth is limited in range, it 

offers advantages in power consumption, cost, and simplicity. Overall, the literature suggests that Bluetooth-based 

garage door systems are effective for small-scale home automation projects, but future improvements can focus on 

increasing range, enhancing security features, and integrating with IoT platforms for smarter and more connected 

systems. 

 

III. METHODOLOGY 

The methodology of the Bluetooth Based Garage Door Opening System is divided into systematic steps involving 

design, hardware implementation, software development, and testing. Initially, the system is planned by identifying the 

required components such as Arduino microcontroller, HC-05 Bluetooth module, servo motor (or DC motor), power 

supply, and connecting wires. A block diagram is prepared to understand the flow of data between the smartphone, 

Bluetooth module, microcontroller, and motor mechanism. This planning stage ensures proper integration and efficient 

functioning of the overall system. 

 

System Architecture and Design Patterns 

In the hardware implementation phase, all components are assembled and connected properly. The HC-05 Bluetooth 

module is interfaced with the Arduino using serial communication (TX and RX pins), enabling wireless data transfer. 

The servo motor is connected to one of the PWM pins of the Arduino to control its rotation angle, which is responsible 

for opening and closing the garage door. A stable power supply is provided to all components, and connections are 

made on a breadboard or PCB to ensure reliability. Proper insulation and arrangement are maintained to avoid short   

The software development phase involves programming the Arduino using the Arduino IDE. A code is written in 

Embedded C/C++ to receive Bluetooth signals and process commands such as “open” and “close.” The Bluetooth 

module receives input from a smartphone application and sends it to the Arduino. Based on the received command, the 

Arduino generates control signals to rotate the servo motor to a specific angle, thereby operating the garage door. The 

program also includes conditions to ensure smooth operation and prevent errors or unexpected behavior. 

Finally, the system is tested and evaluated to ensure proper functionality. Multiple trials are conducted to verify that the 

garage door responds correctly to user commands. Any issues such as delay in response, connection errors, or improper 

motor movement are identified and corrected. The system is then optimized for better performance, accuracy, and 

reliability. This step ensures that the final setup works efficiently in real-time conditions and provides a user-friendly 

experience. 
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IV. IMPLEMENTATION 

The implementation of the Bluetooth Based Garage Door Opening System involves the practical realization of the 

designed methodology using hardware and software components. The system is built using an Arduino microcontroller 

as the main processing unit, along with an HC-05 Bluetooth module for wireless communication. A servo motor is used 

to simulate the opening and closing mechanism of the garage door. All components are assembled on a breadboard and 

connected using jumper wires. The Bluetooth module is connected to the Arduino through TX and RX pins, while the 

servo motor is connected to a PWM pin for controlled rotation. A regulated power supply is provided to ensure stable 

operation of the system. 

Once the hardware setup is complete, the software implementation is carried out using the Arduino IDE. A program is 

written to establish serial communication between the Bluetooth module and the Arduino. The code is designed to 

receive input commands such as “1” for opening and “0” for closing the garage door. When the user sends a command 

through a mobile application via Bluetooth, the HC-05 module receives the signal and forwards it to the Arduino. The 

Arduino processes the command and sends the appropriate signal to the servo motor, which rotates to a specific angle 

to either open or close the door. 

The system is integrated with a smartphone application that acts as a user interface. The user pairs their smartphone 

with the HC-05 Bluetooth module and uses the application to send control commands. This provides a simple and 

efficient way to operate the garage door wirelessly within a limited range. The implementation ensures that the system 

responds quickly and accurately to user inputs, providing a smooth operation.The system also uses in-memory data 

stores for managing job states and AI session histories. While this approach simplifies development and improves 

performance, it also means that data is not persistent across server restarts, which is considered an acceptable trade-off 

for the current implementation. 

After integration, the complete system is tested under different conditions to ensure reliability and performance. The 

response time, Bluetooth connectivity, and motor operation are carefully observed. Any errors or delays are corrected 

by modifying the code or improving connections. The final implementation results in a functional prototype that 

demonstrates the effectiveness of Bluetooth technology in home automation systems. 

  

V. RESULTS AND DISCUSSION 

The Bluetooth Based Garage Door Opening System was successfully designed and implemented, demonstrating 

reliable wireless control of the garage door using a smartphone. The system responded accurately to user commands 

such as opening and closing the door through the Bluetooth module. The communication between the smartphone and 

the Arduino via the HC-05 module was stable within a typical range of approximately 10 meters. The servo motor 

operated smoothly, rotating to predefined angles to simulate the opening and closing of the garage door, indicating 

proper coordination between hardware and software components.  

During testing, the system showed quick response time with minimal delay between command input and door 

operation. The implementation proved to be cost-effective and easy to use, making it suitable for small-scale home 

automation applications. However, some limitations were observed, such as restricted Bluetooth range and dependence 

on continuous power supply. Interference from obstacles could also slightly affect connectivity. Despite these 

limitations, the system performed efficiently under normal conditions. The discussion highlights that while the project 

meets its objectives, future improvements such as increased range, enhanced security features, and integration with IoT 

technologies can further improve performance and usability. 

1. Result 

• The system was successfully designed and implemented using Arduino and HC-05 Bluetooth module.  

• Wireless communication between smartphone and system worked effectively.  

• The garage door opened and closed correctly based on user commands.  

• The servo motor responded accurately to control signals.  

• The system operated smoothly within a Bluetooth range of approximately 10 meters.  



I J A R S C T    

    

 

               International Journal of Advanced Research in Science, Communication and Technology 

                          International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal 

Volume 6, Issue 2, April 2026 

 Copyright to IJARSCT DOI: 10.48175/IJARSCT-32456   418 

   www.ijarsct.co.in  

 
 
 

ISSN: 2581-9429 Impact Factor: 8.2 

 
• Quick response time was observed with minimal delay.  

• The system proved to be low-cost and easy to use. 

2. Discussion 

•  The project achieved its main objective of automating garage door operation.  

•  Bluetooth technology provided simple and reliable short-range communication.  

•  The system is suitable for home automation applications.  

•  Limitations include limited range and possible signal interference.  

•  Continuous power supply is required for proper functioning.  

•  Security can be improved by adding password or authentication features.  

 

VI. CONCLUSION 

The Bluetooth Based Garage Door Opening System successfully demonstrates the use of wireless communication and 

embedded systems in home automation. The project achieved its main objective of enabling users to control a garage 

door remotely using a smartphone through Bluetooth technology. The integration of Arduino, HC-05 Bluetooth 

module, and servo motor resulted in a simple, efficient, and reliable system capable of performing the desired 

operations with accuracy and minimal delay. 

This system offers several advantages such as ease of use, low cost, and convenient operation, making it suitable for 

residential applications. Although the system has some limitations like limited communication range and basic security 

features, it provides a strong foundation for further development. Future improvements can include enhanced security, 

longer communication range, and integration with IoT technologies. Overall, the project highlights the practical 

implementation of modern automation techniques to simplify daily tasks and improve user convenience. 
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