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ABSTRACT

This project presents the development of an automatic car cover system leveraging Bluetooth
communication for wireless control. The system is designed using an Arduino microcontroller, an HC-05
Bluetooth module, and an L298N motor driver. Its goal is to provide an efficient, user-friendly solution
for protecting vehicles from environmental damage such as rain, dust, and UV rays. The Bluetooth HC-
05 module enables communication between the system and a smartphone application, allowing users to
control the cover deployment remotely. The Arduino microcontroller processes input signals from the
Bluetooth module and sends commands to the L298N motor driver, which controls the DC motors
responsible for extending and retracting the car cover. The system integrates features such as: « Remote
Operation: Wireless control via a smartphone. ¢ Efficient Motor Control: The L298N module ensures
smooth operation and bidirectional motor control. ¢ Scalability: The design is adaptable to various vehicle
sizes. This innovative application minimizes manual effort, enhances convenience, and ensures vehicle
protection, offering a practical and accessible solution for car owners. Future enhancements could include
additional sensors for obstacle detection and weather-triggered automation. An automatic car cover using
the HC-05 Bluetooth module is an innovative system designed to provide efficient vehicle protection
through wireless control. This system integrates a microcontroller, such as an Arduino, with an HC-05
Bluetooth module to enable communication between the user’s smartphone and the car cover mechanism.
The cover is typically operated using a motorized system powered by a battery or the vehicle’s electrical
supply. Through a dedicated mobile application, users can control the deployment and retraction of the
cover remotely, ensuring convenience and ease of use. The system enhances vehicle protection by
shielding it from harsh weather conditions, dust, and potential damage, thereby extending the car's
lifespan. Additionally, the automation reduces the need for manual effort, making it particularly useful for
individuals seeking a smart and efficient solution for car maintenance.

1. INTRODUCTION

The purpose of this project is to design and implement an automated car cover system that provides
convenience, protection, and security for vehicles using modern technology. The system is controlled via
Bluetooth communication through an HC-05 module, enabling users to operate it remotely through a
smartphone or other Bluetooth-enabled devices. It integrates an Arduino microcontroller to process

IJSAT25024571 Volume 16, Issue 2, April-dune 2025 1



https://www.ijsat.org/

International Journal on Science and Technology (IJSAT)

E-ISSN: 2229-7677 e Website: www.ijsat.org e Email: editor@ijsat.org

=°

commands and manage the movement of the car cover. Using an L298N motor driver [1], the system
efficiently drives the motors to deploy or retract the cover, ensuring smooth and precise operation. This
project aims to protect vehicles from environmental hazards such as dust, rain, and sunlight, which can
cause wear and tear over time. It also addresses the problem of manually covering and uncovering cars,
which can be time-consuming and inconvenient, especially during bad weather. By automating the
process, it enhances user convenience and saves time. Furthermore, the system is compact and energy-
efficient [3], making it suitable for everyday use. The project showcases the practical application of
embedded systems and motor control, combining technology with functionality for a smarter lifestyle.
Current automatic car cover systems face several challenges that limit their efficiency and convenience.
Most rely on bulky mechanical designs, which make installation and operation cumbersome. The lack of
integration with modern technologies, such as wireless communication, reduces their usability and appeal.
Many systems are manually controlled or use remotes with limited range, leading to inconvenience during
sudden weather changes. Durability is another issue, as the covers often wear out quickly due to exposure
to harsh conditions. Existing systems frequently lack proper motor control mechanisms[2], resulting in
uneven deployment or retraction of the cover. Energy inefficiency is a significant drawback, with many
systems consuming high power, making them unsuitable for prolonged use. Additionally, these systems
are often not cost-effective, limiting their adoption among average users. Maintenance requirements are
typically high, further increasing the long-term costs. Compatibility with various car models is poor, as
most designs are not universally adaptable. The proposed system is an automatic car cover mechanism
controlled via a Bluetooth HC05 module integrated with an Arduino microcontroller and an L298N motor
driver[8]. This system automates the deployment and retraction of a car cover to protect vehicles from
environmental factors like rain, dust, or excessive sunlight. The HC-05 module enables wireless
communication between the Arduino and a smartphone app [4], allowing users to operate the system
remotely. When a command is sent from the app, the Arduino processes it and activates the L298N motor
driver to power the motor, which extends or retracts the cover. Limit switches are incorporated to detect
the fully extended or retracted positions, ensuring precise control and preventing motor damage [5]. A
compact housing protects the motor and cover mechanism, ensuring durability and aesthetic integration
with the vehicle. This system is energy-efficient, user-friendly, and provides enhanced convenience for
car owners, making it ideal for urban environments and unpredictable weather conditions. The lightweight
and portable design ensures minimal impact on the car's aerodynamics and usability. This project aims to
design and implement an automatic car cover system that enhances convenience and protects vehicles
from environmental factors such as rain, dust, and heat. The system utilizes an HC-05 Bluetooth module
to enable wireless control via a smartphone or other Bluetooth-enabled devices. The central control unit
is an Arduino microcontroller [6], which processes commands and drives the L298N motor driver to
control the motorized deployment and retraction of the cover. The cover mechanism is designed to be
compact and durable, suitable for various car sizes. Users can operate the system remotely, ensuring ease
of use and minimal manual intervention. The project integrates sensor-based feedback for precise control
[7], ensuring the cover is fully extended or retracted. This innovation is particularly beneficial for
individuals living in urban areas where parking spaces often lack adequate shade or protection. It
emphasizes reliability, energy efficiency, and affordability, making it accessible to a wide range of users.
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2. LITERATURE REVIEW

The development of an automatic car cover using a motor driver and HC-05 Bluetooth module is rooted
in various technological advancements and research studies that focus on automation, Bluetooth
communication, motorized mechanisms, and smart vehicle protection systems. With increasing concerns
about environmental factors affecting vehicles, such as dust, rain, excessive sunlight, and bird droppings,
researchers and engineers have explored different approaches to designing automated systems for car
protection. The integration of Bluetooth technology with motorized covers offers a user-friendly and
efficient solution, minimizing human effort while ensuring reliable performance.Several studies have
explored the use of automation in vehicle protection systems. Traditionally, car covers have been manually
operated, requiring significant effort from users to install and remove them. Manual covers, though
effective, often become inconvenient due to time constraints, improper handling, and storage issues. In
response to this, research in the field of automated car covers has gained momentum. Early designs of
motorized covers used simple mechanical systems controlled by wired switches, limiting their ease of use.
With the advent of wireless communication technologies, such as Bluetooth, Wi-Fi, and RF modules,
modern automated car cover systems have evolved to provide remote-controlled functionality. Among
these, Bluetooth-based systems using the HC-05 module have gained popularity due to their low cost,
reliability, and ease of implementation. The HC-05 Bluetooth module is a widely studied and implemented
component in wireless automation projects. It operates on serial communication, allowing seamless
interaction between microcontrollers and smartphones. Research on Bluetooth-based automation
highlights its advantages, such as low power consumption, quick response time, and compatibility with
various microcontrollers, including Arduino and Raspberry Pi. Several projects in home automation and
smart appliances have successfully implemented HC-05 for remote operation, demonstrating its
effectiveness in controlling electrical and mechanical devices. In the context of car covers, Bluetooth
communication enables users to extend and retract the cover with a simple tap on a smartphone
application, eliminating the need for physical effort. Another crucial component in the automatic car cover
system is the motor driver, which plays a key role in controlling the movement of the cover. Motor drivers,
such as the L298N or L293D, are commonly used in robotics and automation to regulate the speed and
direction of motors. These drivers act as intermediaries between microcontrollers and DC motors, ensuring
smooth operation and efficient power management. Research on motor control systems has shown that H-
bridge circuits, PWM (Pulse Width Modulation), and current regulation techniques enhance the
performance of motor-driven mechanisms. In the case of automated car covers, motor drivers help control
the extension and retraction of the cover based on user commands received via Bluetooth. Studies suggest
that optimizing the motor driver’s efficiency can improve the overall system’s response time and
durability.In recent years, researchers have explored smart vehicle protection mechanisms, integrating
sensors and wireless communication for enhanced functionality. Studies on rain sensors, temperature
sensors, and motion sensors indicate that automated protection systems can be made more efficient by
incorporating self-activating features. For instance, research in automatic windshield wipers has
demonstrated how rain sensors can trigger a motorized mechanism without human intervention. A similar
concept can be applied to car covers, where a rain-detection system could automatically deploy the cover
when precipitation is detected, eliminating the need for manual activation.Moreover, research on IoT
(Internet of Things) applications in automotive security suggests that cloudbased connectivity could
further enhance the usability of automated car cover systems. While Bluetooth offers reliable short-range
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communication, studies show that WiFi and GSM-based systems allow users to control devices from any
location, adding convenience and security. Although Bluetooth-based solutions are more cost-effective
and easier to implement, the literature indicates that future advancements could involve integrating IoT
protocols for remote access and real-time monitoring.Power management is another significant area of
study in motorized automation systems. Traditional automated systems rely on vehicle batteries or external
power sources, which may pose challenges related to power consumption and efficiency. Research on
solar-powered automation systems has shown that integrating solar panels can make motorized
mechanisms more sustainable. Some studies in renewable energy applications for automobiles suggest
that small solar panels installed on the vehicle’s roof could power the automated cover, making it a self-
sufficient system. This approach aligns with the growing trend of eco-friendly and energy-efficient
automotive technologies.Durability and material selection for the cover itself have also been widely
discussed in automotive protection research. Studies on weather-resistant fabrics and smart materials
suggest that using UV-resistant, water-repellent, and lightweight materials can improve the efficiency and
longevity of car covers. Research in nanotechnology and self-cleaning surfaces indicates that future
automated car covers could incorporate hydrophobic coatings to prevent dirt accumulation, reducing the
need for frequent cleaning.Comparative studies on various automation techniques highlight the
advantages and limitations of different wireless communication methods. While Bluetooth-based systems
using HC-05 are effective for short-range control, research shows that RFID (Radio Frequency
Identification) and NFC (Near Field Communication) modules offer alternative approaches for proximity-
based automation. Some studies suggest that RFID tags could be embedded in car keys, allowing the cover
to automatically deploy when the car is parked. However, Bluetooth remains a more widely accessible
and affordable option, making it a practical choice for consumerlevel implementations.Additionally,
research in user interface (UI) design for automation applications emphasizes the importance of a simple
and intuitive mobile application. Studies on smartphone-based automation indicate that user-friendly apps
with clear command buttons, voice control, and feedback mechanisms enhance user experience and
adoption rates. In Bluetooth-controlled car cover systems, a well-designed mobile interface ensures that
users can operate the cover with minimal effort, improving overall satisfaction.Security concerns
associated with wireless automotive systems have also been studied extensively. While Bluetooth
communication is generally secure, research warns that unauthorized access and signal interference could
pose potential threats. Studies on Bluetooth encryption and authentication protocols suggest that
implementing secure pairing methods and encrypted commands can mitigate security risks.

3. METHODOLOGY

The methodology for an automatic car cover involves a sensor-based retractable mechanism designed to
deploy and retract a protective sheet over the vehicle. The system typically includes motion or rain sensors
to detect environmental conditions, triggering a motorized spool or folding arms to extend the cover [9].
A microcontroller processes sensor inputs and controls the deployment mechanism, ensuring smooth
operation. The cover material is lightweight, weatherresistant, and compactly stored when not in use.
Power is supplied via the car battery or a solar panel for energy efficiency. Additional features such as
remote control operation, wind resistance adjustments, and theft deterrent mechanisms enhance
functionality and user convenience. The automatic car cover operates through a combination of electronic
and mechanical components, ensuring efficient and reliable protection for vehicles. The system is typically
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mounted on the car’s roof, trunk, or sides, where a compact housing stores the retractable cover. When
activated by a remote control, mobile app, or automatic sensor detection (such as rain, temperature, or
dust sensors), a motorized mechanism extends the cover over the vehicle. The deployment system may
use telescopic arms, rolling spools, or a folding framework to ensure smooth and controlled movement.
High-durability materials like waterproof fabric, UV-resistant polymers, or selfcleaning nanomaterials
enhance longevity and protection against environmental factors such as rain, dust, snow, and sunlight.The
development of the Automatic Car Cover System using a motor driver and HC-05 Bluetooth module
follows a structured approach, integrating hardware and software components to achieve seamless
automation[10].The methodology begins with the selection of essential components, including an Arduino
microcontroller, a DC motor with a motor driver module (such as L298N), the HC-05 Bluetooth module,
a power supply, and a mechanical covering mechanism[11]. These components work together to automate
the extension and retraction of the car cover based on user commands sent via a smartphone application
[12].The HC-05 Bluetooth module is a crucial element in this system, as it establishes a wireless
connection between the user’s smartphone and the Arduino microcontroller. Through a dedicated mobile
application or a Bluetooth terminal [13], users can send specific commands that are received by the
Arduino board. Once the Arduino processes the signal, it transmits control instructions to the motor driver,
which regulates the movement of the DC motor. The motor, in turn, drives a roller or sliding mechanism
that unfolds or retracts the car cover. The motor driver module plays a critical role in ensuring that the
motor operates efficiently, providing the necessary voltage and current control for smooth operation
[14].The power supply unit is another vital aspect of the methodology. The system can be powered through
the car battery or an external rechargeable battery to ensure consistent operation. To enhance energy
efficiency, the circuit design minimizes power consumption, preventing excessive battery drain.
Additionally, limit switches or sensors can be incorporated to detect the full extension or retraction of the
cover, stopping the motor automatically when the process is complete [15]. This prevents mechanical
strain and ensures the longevity of the system. The mechanical design of the car cover deployment system
is built to be robust yet lightweight, ensuring that it does not put undue pressure on the car’s structure. The
cover is typically mounted on a roller mechanism attached to the rear or roof of the car. When activated,
the DC motor-driven roller extends the cover across the vehicle, providing protection against
environmental factors such as dust, rain, and UV radiation. When the cover is no longer needed, the motor
rotates in the reverse direction to roll it back into its housing, keeping it compact and neatly stored.The
software implementation is designed to be user-friendly, enabling seamless interaction between the mobile
device and the Bluetooth module. A simple Android application or Bluetooth terminal app allows users to
send commands such as “Open” or “Close,” which are interpreted by the Arduino’s embedded program.
The Arduino IDE is used to write and upload the necessary code [16], ensuring that the microcontroller
correctly processes input signals and controls the motor accordingly.Finally, testing and calibration are
conducted to fine-tune the system. Multiple trials are performed to assess the Bluetooth connectivity
range, motor speed, power efficiency, and mechanical stability. Adjustments are made to optimize
performance and ensure smooth, reliable operation. By integrating electronics, automation, and
mechanical design, this methodology successfully enables a functional Automatic Car Cover System,
providing a convenient, efficient, and innovative solution for vehicle protection.
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4. RESULT AND DISCUSSIONS

The development of an automatic car cover using the HCO5 Bluetooth module has provided an innovative
approach to protecting vehicles from external environmental conditions such as dust, rain, and sunlight.
The system was tested under different conditions to evaluate its performance, efficiency, and reliability.
This section presents the results of these tests and discusses their implications.

Performance Evaluation

The system was tested for responsiveness, covering speed, and Bluetooth connectivity range. The HC-05
Bluetooth module effectively received signals from a smartphone application and relayed commands to
the microcontroller, which then activated the motorized cover mechanism. The response time was
observed to be within an acceptable range, with an average activation delay of 1.5 seconds. This ensured
that the cover was deployed almost instantaneously upon receiving a command.

The speed of the covering mechanism was tested under different loads and environmental conditions. On
average, the cover fully extended over the vehicle within 8 to 12 seconds, depending on motor power and
resistance from wind. The retracting process took a similar amount of time. The mechanism was found to
operate smoothly without any noticeable lag or resistance under normal conditions. However, under strong
wind conditions, the cover exhibited minor fluctuations but remained operational due to reinforced
structural support.

The Bluetooth connectivity range was tested by measuring the maximum distance at which the system
could be controlled. The HC-05 module successfully established a connection within a range of 10 meters
in an open space and approximately 7 meters in an environment with obstacles such as walls. Beyond this
range, connectivity issues were observed, indicating that the module operates optimally within its
specified range.

Environmental and Durability Testing

The system was subjected to various environmental conditions, including rain, dust, and direct sunlight,
to test its durability and efficiency. The cover material was chosen for its water resistance and UV
protection properties, which were validated during testing. The material effectively repelled water,
ensuring that no moisture seeped through to the car surface.

Under dusty conditions, the system functioned without any performance degradation. The motorized
mechanism remained functional, and the dust accumulation did not significantly affect its operation.
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Regular maintenance, such as occasional cleaning of the motor and mechanical components, was
recommended to ensure long-term efficiency.

Prolonged exposure to direct sunlight was another factor considered in the evaluation. The system
components, including the motor and Bluetooth module, were tested for overheating issues. It was found
that while there was a slight increase in the module's temperature during continuous operation, it remained
within safe operational limits. Proper casing and insulation of the electronic components helped in
maintaining their efficiency.

Power Consumption and Efficiency

Power consumption is a crucial factor in the feasibility of an automated system. The system was designed
to operate using a rechargeable battery, ensuring portability and independence from an external power
source. The battery life was tested under continuous operation, with results indicating that a fully charged
battery could support around 50 to 60 cover deployments and retractions before requiring a recharge.

To optimize power efficiency, the system incorporated an automatic standby mode where the
microcontroller would enter a low-power state when not in use. This significantly extended battery life by
reducing power consumption when idle. Further enhancements, such as integrating solar charging, could
improve energy efficiency and make the system more sustainable.

User Experience and Reliability

User feedback was collected through a series of trials with different users controlling the system via the
mobile application. Most users found the system convenient and easy to use, with minimal technical
difficulties. The mobile interface was designed to be intuitive, allowing users to deploy or retract the cover
with a single tap. A few connectivity issues were reported in areas with high Bluetooth interference or
when multiple devices were paired with the smartphone. However, these issues were resolved by ensuring
a stable connection before initiating commands. Additionally, the system was designed with fail-safes,
such as a manual override option that allowed users to control the cover without relying on Bluetooth.
Challenges and Limitations

Despite the overall success of the system, some challenges were encountered during testing. One of the
main limitations was the dependency on Bluetooth connectivity. While Bluetooth provided a convenient
and wireless solution, its range limitations meant that users had to be within a specific distance to control
the cover. Future improvements could include integrating Wi-Fi or GSM connectivity to allow remote
access from greater distances. Another challenge was the mechanical wear and tear of the moving parts
over time. While initial tests showed smooth operation, long-term durability studies suggested that
frequent usage might require occasional maintenance, such as lubricating the motor and checking for
component wear. Implementing self-diagnostic features to alert users of maintenance needs could improve
reliability.

Future Improvements

Based on the findings, several improvements can be made to enhance the system’s performance:

1. Extended Connectivity: Adding Wi-Fi or GSM modules would allow users to control the cover
from any location, not just within Bluetooth range.

2. Solar Power Integration: Implementing solar panels for battery charging would make the system
more sustainable and reduce the need for manual recharging.

3. Enhanced Structural Design: Reinforcing the mechanical components and using more durable
materials would improve the system’s longevity and performance under extreme conditions.
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4. Al and Automation: Integrating Al-based weather prediction could allow the system to deploy
automatically in response to sudden weather changes, further enhancing convenience.

5. Voice Control and Smart Home Integration: Adding voice command features and compatibility
with smart home systems would provide users with an even more seamless experience.

Bluetooth HC-05 Arduino L298N Motor
(Smartphone) E> (Microcontroller) E> Driver
DC Motors

Fig.1.Block Diagram

S. CONCLUSION & FUTURE SCOPE

Conclusion

The development of an Automatic Car Cover using the HCOS5 Bluetooth Module provides a significant
advancement in vehicle protection technology. This system efficiently automates the process of covering
and uncovering a car using a Bluetooth-enabled smartphone, eliminating the manual effort required by car
owners. The results of this project demonstrate the feasibility and effectiveness of using microcontrollers,
Bluetooth communication, and motorized mechanisms to enhance convenience, security, and protection
against environmental factors.

The designed system successfully responds to user commands through a mobile application, activating
the motorized cover to extend or retract as needed. The HC-05 Bluetooth module ensures seamless
connectivity between the smartphone and the system, allowing for easy and reliable operation within a
reasonable range. Testing showed that the system performs efficiently in various environmental
conditions, such as rain, dust, and sunlight, safeguarding the car’s exterior from potential damage.
Moreover, the automation reduces the risk of human error, making it a practical solution for everyday use.
A key advantage of this project is its cost-effectiveness compared to commercially available automated
car covers. By utilizing Arduino, DC motors, and Bluetooth technology, the system is not only easy to
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assemble but also customizable for different vehicle sizes. Additionally, the implementation of a power-
efficient design ensures minimal energy consumption, making it a sustainable and user-friendly
innovation.

Despite its success, the project has certain limitations. The

Bluetooth connectivity range is limited to approximately 10— 15 meters, restricting remote operation to
short distances. Furthermore, external power dependency means the system requires either a vehicle
battery connection or an independent power source, which may pose challenges in case of battery
drainage. In addition, harsh weather conditions, such as extreme winds or heavy snowfall, may affect the
system’s mechanical performance, necessitating further improvements in durability.

Future Scope

The Automatic Car Cover System has significant potential for future improvements and expansions. One
of the primary enhancements could be the integration of IoT (Internet of Things) technology. By replacing
Bluetooth with Wi-Fi or GSM-based communication, users could operate the system remotely from any
location using a mobile application connected to cloud services. This would greatly enhance user
convenience, allowing real-time control and monitoring.

Another promising upgrade is the incorporation of sensors to enhance automation. For instance, rain
sensors could detect precipitation and automatically deploy the cover to protect the car. Similarly,
temperature sensors could activate the cover in extreme heat conditions to prevent interior overheating.
Motion or proximity sensors could also be added to detect unauthorized access, enhancing security by
integrating an alarm or notification system.

In terms of power efficiency, the use of solar panels could make the system self-sustaining by utilizing
renewable energy. A foldable or rollable cover design could also be explored to improve compactness and
ease of use. Additionally, developing a universal model that can be easily adapted for different car sizes
and shapes would make the product more accessible to a larger audience.

In conclusion, while the Automatic Car Cover System using the HC-05 Bluetooth module provides a
practical and effective solution for vehicle protection, continuous advancements in connectivity,
automation, and power efficiency will enhance its functionality. With further research and development,
this system has the potential to become a smart, autonomous, and widely adopted technology in the
automotive industry.
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