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ABSTRACT

The MATLAB simulation outlined in this study presents an Automatic Vehicle Parking System designed for arbitrary
m X n matrices, facilitating dynamic vehicle parking and retrieval within the parking facility. The process begins
with initializing a parking grid with user-defined dimensions, enabling real-time monitoring of parking slot
occupancy. Users have the capability to interactively input commands for parking or removing vehicles, mirroring
the functionalities of an actual parking system. Furthermore, the simulation continually updates the status of the
parking lot, indicating slot availability and issuing notifications when the capacity is reached. This software tool
provides valuable insights into the operations of Automatic Vehicle Parking Systems, highlighting their effectiveness
in optimizing parking space utilization and enhancing user convenience.
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1. INTRODUCTION

The utilization of smart car parking systems extends to a wide range of sectors, encompassing residential
communities, business premises, schools, and public amenities. These solutions present multiple benefits, including
optimizing space usage, expediting vehicle turnover, and bolstering security protocols to prevent theft and
vandalism. Urban centers grappling with constrained parking availability and escalating land expenses are
confronted with pressing challenges. In response to this exigency, there emerges an increasing demand for inventive
remedies to mitigate these concerns. Motivated by this imperative, our endeavor centers on the creation of an
automatic vehicle parking system aimed at simplifying parking procedures and elevating user convenience.

The primary objective is to devise a system capable of automatically parking and retrieving vehicles in a seamless
manner. Finding unoccupied parking spaces within expansive parking lots poses a significant challenge for drivers,
particularly during peak hours and holidays when demand surges. Existing solutions often fall short in addressing
this problem comprehensively, underscoring the importance of technological interventions that provide real-time
information on parking space availability. Over the years, vehicle detection technology has witnessed significant
advancements, transitioning from conventional methods like air hoses to more sophisticated approaches like
inductive loops embedded in roadways. These advancements have revolutionized parking management by enabling
better decision-making processes and enhancing overall efficiency.

When a driver has parked their vehicle, prioritizing its safety becomes crucial, prompting the requirement for strong
security systems. Each driver desires a parking environment that is both safe and accommodating for their vehicle.
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Hence, there arises a necessity to develop a system that not only simplifies parking space identification but also
guarantees the safety of parked vehicles.

The objectives of our proposed work encompass several key aspects:

1) Enhancement of existing parking management systems to address current shortcomings.

2) Allowing drivers to locate and reserve vacant parking spots, both onsite at the facility and remotely.

3) Automatic allocation of empty parking slots to parked cars to simplify parking procedures.

4) Provision of precise location and direction information for allocated parking slots, aiding drivers in locating them
efficiently.

Through the implementation of MATLAB code, our system guarantees that the nearest available parking space is
allocated to incoming vehicles, consequently minimizing both parking and retrieval durations and promoting a more
organized parking setting. Furthermore, the code for the intelligent parking system establishes the foundation for
developing a pragmatic and efficient parking management platform. This solution has the potential for expansion
with functionalities like payment processing, vehicle monitoring, and notifications. up-to-date availability.

2. LITERATURE SURVEY

U. Kumar, S. et al. introduces an innovative Automated Parking System with Empty Slots Detection. This system is
engineered to effectively manage parking spaces and assist drivers in locating available slots. [1]It incorporates a
variety of hardware components including IR sensors, Radio Frequency modules, LCD displays, ATmega-16
Microcontroller, DC servo motors, and voltage regulator circuits. The software component of the system is
developed using AVR Studio 4, and the circuit design is executed in Proteus Software.

A. A. Kamble and Dehankar introduces an innovative Parking Indicating System aimed at effectively managing
parking spaces and assisting drivers in locating available slots. [2]While specific details regarding the system's
components and operational principles are not outlined in the reference, the title implies the integration of similar
hardware and software components as other automated parking systems.

Noor N.M. et al. highlighted the growing issue of traffic congestion due to the increasing number of vehicles on
roads. They identified the inadequacy of current transportation infrastructure and parking facilities to handle this
surge. [3] To tackle these challenges, the development of smart parking systems has been pursued. These systems
enable patrons to easily locate and secure vacant parking spaces at their convenience, streamlining vehicle ingress
and egress through hassle-free payment mechanisms.

Pala Z. et al. observed that many parking facilities are manually managed, leading to inefficiencies. They noted that
drivers typically interact directly with parking staff to pay for parking, resulting in dissatisfaction with the process.
[4]The authors highlighted the high demand for parking at various venues such as theaters, shopping malls, and
offices, often leading to time wasted in searching for available parking spaces. This inefficiency contributes to
traffic congestion as drivers circle parking areas in search of vacant spots.

"Automatic Car Parking System: A Review" by Deepak Saini and Dr. R. C. Jain offers an overview of different
automatic car parking system technologies, including sensor-based, robotic, and loT-based systems. [5]The paper
discusses the advantages, challenges, and future directions of these technologies, providing valuable insights into the
state-of-the-art in automatic parking systems.

R. S. Anandhi and Dr. K. Duraiswamy focuses on intelligent parking system based on wireless sensor networks.

[6]The paper delves into the design, implementation, and evaluation of the system, highlighting its efficiency in
managing parking spaces through the utilization of wireless sensor technology.
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3. METHODOLOGY

The intelligent parking system aims to streamline the process of parking and retrieving vehicles in a methodical
manner. This implementation utilizes MATLAB to develop a solution that improves the distribution of accessible
parking spaces.

It initializes and maintains the vacant and occupied slots, ensuring efficient allocation of parking spaces.

Slot1 Slot 2 Slot 3 Slot 4

| Car J
ISensor

Sign Board

Slot 5 Slot 6 Silot 7 Slot 8

Fig -1: Car parking operation principle

The methodology for implementing of intelligent parking system typically involves a combination of sensors,
cameras, and software algorithms. These components work together to detect and track vehicles, analyze available
parking spaces, and guide the cars into the designated spots.

Sign -

Fig -2: Block diagram

The provided MATLAB simulates the intelligent parking system for an m x n parking lot. The simulation follows a
step-by-step methodology:

1. Initialization Process: The simulation kicks off by setting up the parking lot's dimensions with m rows and n
columns. Initially, all parking slots are unoccupied.

2. Display of Parking Lot Status: The current status of the parking lot is visually presented, showcasing occupied
and vacant slots.
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3. Monitoring Parking Lot Occupancy: In the event that all slots are filled, a notification is triggered, indicating that
the parking lot is at full capacity. Conversely, if all slots remain unoccupied, a message alerts the user that the
parking lot is entirely vacant. Available parking slots are highlighted for user convenience.

4. User Interaction Input: The user is prompted to provide input, selecting an action: 1 to park a car, 0 to exit, or -1
to conclude the simulation.

5. Car Parking Mechanism: When the user opts to park a car (action = 1) and available slots exist, a car is placed in a
randomly chosen vacant slot. The slot is then marked as occupied. In the absence of available slots, a message
notifies the user that the parking lot is currently full.

6. Car Departure Process: If the user decides to leave (action = 0) and occupied slots are present, a car departs from
a randomly selected occupied slot. The now vacant slot is marked accordingly. In the scenario where no cars are
present in the parking lot, a message informs the user that there are no cars available for departure.

7. Simulation Conclusion: If the user selects to exit the simulation (action = -1), the simulation concludes.

8. Observation Interval: Following each user action, a brief pause occurs in the simulation, allowing the user to
observe the alterations in the parking lot.

This comprehensive methodology outlines the simulation steps, covering the initiation of the parking lot, status
display, user interactions for parking and departure, and the conclusion of the simulation upon request.

4. RESULTS AND DISCUSSIONS:

The Intelligent Parking System simulation conducted using MATLAB yields the following outcomes:
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Fig -3: Demonstrates the scenario in which all parking spaces are vacant.
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Fig -4: depicts the situation when the first car slot is allocated within parking system.
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Fig -5: represents the scenario where the first five car slots are allocated within parking system.
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Fig -6: Illustrates the situation when all available spaces in the parking system are allotted.
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Fig -7: When a car is removed and a slot becomes vacant

In this context:

- The value "1" signifies a car entering the parking lot.

- The value "0" indicates that a parked car is leaving the parking lot.

- The value "-1" is to denote the action of exiting the parking lot.
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5. CONCLUSIONS

In conclusion, the provided MATLAB simulation effectively demonstrates the functionality of the intelligent
parking system using m x n matrices. The simulation accurately depicts the occupancy status of the parking lot,
distinguishing between filled and available slots. Through user input, cars can be dynamically parked or removed
from the parking area, mirroring real-world scenarios.

The simulation highlights the importance of efficient parking space management, as it dynamically allocates
available slots and also to prevent the parking lot from surpassing its maximum capacity, several measures can be
taken. Additionally, it underscores the user-friendly interface by allowing users to interactively control the parking
process.

Overall, this simulation serves as a valuable tool for understanding and visualizing the operations of a intelligent
parking system, showcasing its potential to optimize parking space utilization and enhance user experience.
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