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Abstract

This paper presents the design and implementation of a smart parking system using an Arduino
microcontroller. The main objective of the proposed system is to address the challenges of finding
parking spaces in crowded areas by utilizing a network of ultrasonic sensors to detect vehicle
presence. The system is user-friendly and provides real-time updates on parking availability
through a central control unit. Results from real-world testing have shown that the system is
reliable and effective in managing parking spaces. The implementation of this system has the
potential to significantly improve the efficiency of parking systems in urban areas, thereby
reducing congestion and improving the overall user experience. This paper presents the design and
implementation of a smart parking system using Arduino microcontroller. The system aims to
provide a solution to the problem of parking space management in crowded areas. Ultrasonic
sensors are used to detect the presence of vehicles in parking spots, and the information is
transmitted to a central control unit. The system also includes a user-friendly interface for drivers
to locate available parking spots. The design and implementation of the system are discussed in
detail, along with the challenges faced during the process. The system was tested in a real-world
scenario and the results indicate its reliability and effectiveness in managing parking spaces.
Overall, the proposed system has the potential to improve the efficiency of parking systems in
urban areas, reducing congestion and improving the overall user experience. The work done &
presented in this paper is the result of the mini-project work that has been done by the first sem
engineering students of the college and as such there is little novelty in it and the references are
being taken from various sources from the internet, the paper is being written by the students to
test their writing skills in the starting of their engineering career and also to test the presentation
skills during their mini-project presentation. The work done & presented in this paper is the report
of the assignment / alternate assessment tool as a part and parcel of the academic assignment of
the first year subject on nanotechnology & IoT.
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1. Introduction

Car parking using Arduino is a system that allows drivers to park their vehicles easily and
efficiently using technology. The system utilizes an Arduino microcontroller, sensors, and other
components to provide a user-friendly parking experience. The system works by detecting the
presence of a vehicle in a parking space and then communicating the information to a central
control unit. The control unit then provides feedback to the driver indicating whether the parking
space is occupied or vacant [1].
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2. Detailed system design
The system is designed to save time and reduce the frustration that comes with finding a parking
space. It can be used in a variety of settings such as parking lots, garages, and other public areas
where parking is in high demand. The system is also beneficial for parking lot owners as it helps
them manage parking spaces effectively and efficiently, increasing revenue by maximizing the use
of available parking spaces as shown in the Fig. 1 [2].

Fig. 1 : Smart car parking model system

3. Arduino MC description

The use of Arduino microcontrollers allows for a high degree of customization and flexibility in
designing the system. The system can be easily modified to suit specific needs such as the number
of parking spaces, type of sensors used, and the user interface. This flexibility also allows for easy
integration with other systems such as security cameras, payment systems, and automated gates

[3].

4. Car parking system

Overall, the Car parking using Arduino system provides an efficient and effective solution to
parking management, making it easier for drivers to park their vehicles and helping parking lot
owners manage their spaces effectively [4].

. Hardware Components
Arduino microcontroller (can be any model)
Ultrasonic sensors or IR sensors (for detecting the presence of a vehicle)
LEDs or LCD displays (for displaying parking space status)
Buzzer (for providing audio feedback)
Breadboard or PCB (for mounting the components)
Jumper wires (for connecting the components)
Power source (such as a battery or AC adapter)

e 6 o o o o o O

6. Working Principle

The Car Parking system works by detecting the presence of a vehicle using sensors. Ultrasonic
sensors or IR sensors are commonly used for this purpose. When a vehicle enters a parking space,
the sensor detects its presence and sends a signal to the Arduino microcontroller. The

@2023, IJETMS | Impact Factor Value: 5.672 | Page 621



14psy International Journal of Engineering Technology and Management Sciences
3 Website: ijetms.in Issue: 3 Volume No.7 May - June — 2023
DO1:10.46647/ijetms.2023.v07i03.095 ISSN: 2581-4621

microcontroller then processes the signal and updates the status of the parking space on a display.
This can be done using LEDs or LCD displays that show a green light for vacant parking spaces
and a red light for occupied ones [5].

If a driver attempts to park in an occupied parking space, the system will provide an audio feedback
using a buzzer to alert the driver that the space is already taken. The system can also be configured
to send alerts to a central control unit or parking lot attendant, allowing them to manage the parking
spaces more efficiently.

The Car Parking system can also be integrated with other systems such as security cameras and
payment systems. For example, a security camera can be used to monitor the parking lot and record
footage of any incidents. Payment systems can be integrated to allow drivers to pay for parking
using their mobile phones or other electronic devices.

7. Benefits

The Car Parking system provides several benefits over traditional parking systems. These include:
Improved efficiency: The system helps drivers find vacant parking spaces quickly and easily,
reducing the time it takes to park and reducing congestion in the parking lot.

Increased revenue: The system allows parking lot owners to manage parking spaces more
efficiently, maximizing the use of available spaces and increasing revenue.

Enhanced security: The system can be integrated with security cameras and other systems to
improve the security of the parking lot and reduce the risk of theft and vandalism.

Easy to use: The system provides a user-friendly interface that is easy to use, making it convenient
for drivers to park their vehicles.

Overall, the Car Parking system using Arduino is a cost-effective and efficient solution to parking
management that can be customized to meet the specific needs of any parking lot.

Integration with other Systems: The Car Parking system can be integrated with other systems such
as security cameras and payment systems. Security cameras can be used to monitor the parking lot
and record footage of any incidents. Payment systems can be integrated to allow drivers to pay for
parking using their mobile phones or other electronic devices.

8. Conclusion

In conclusion, the Car Parking system using Arduino is an innovative and efficient solution to
parking management. The system utilizes sensors, microcontrollers, and displays to detect the
presence of vehicles in parking spaces, update their status, and provide drivers with real-time
information about available parking spaces. The system can be integrated with other systems such
as security cameras and payment systems, making it a comprehensive solution to parking
management. The benefits of the Car Parking system include increased efficiency, revenue, and
security, as well as a user-friendly interface that makes it easy for drivers to find vacant parking
spaces quickly and easily. Additionally, the system can be customized to meet the specific needs
of any parking lot, making it a flexible and versatile solution. Overall, the Car Parking system
using Arduino is a cost-effective and efficient way to manage parking spaces. It helps to reduce
congestion, improve security, and increase revenue, making it a valuable investment for any
parking lot owner.
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