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ABSTRACT

The paper entitled “Sensible Hybrid Smart Parking System” presents Associate in Nursing electrical
based mostly sensible parking system that provides Associate in Nursing best resolution for the parking
downside in metropolitan cities. Because of fast increase in vehicle density particularly throughout the height
hours of the day it's tough task for the users to seek out the parking lot to park their vehicles. This study
proposes a sensible hybrid smart parking system supported physical science parts and possible application. The
planned sensible parking system consists of Associate in Nursing onsite readying of Associate in Nursing slot
module that's want to monitor and signalize the state of accessibility of every single parking lot at the doorway.
Sensible parking will increase the economy by reducing fuel consumption and pollution in urban cities.
Keywords: - Sensible Parking System, Arduino, IR Sensors, Servo Motor, PCB, LCD.

1. INTRODUCTION

Individuals face a lot of ordinary issues with cars. What's more, one of the best couples of issues is the
left of the vehicle, without a doubt. Vehicle Parking is an assignment that occupies a ton of time and exertion for
people. What's more, it occurs on an exceptionally gigantic scope that is hard for us to deal with[1].

A keen vehicle leaving is a framework that assists drivers with tracking down an empty spot utilizing
sensors in each parking spot by recognizing the presence and nonappearance of a vehicle[2]. It assists with
discovering the accessibility of free stopping openings. Innovative progressions have prompted the headway and
predominance of Wireless Sensor Networks (WSN) in a large number of the exercises of man. The WSN
comprises various sensor hubs that are coordinated to set up a specially appointed organization through a remote
correspondence module that is prepared on the hubs [3]. The sensor hubs are outfitted with various sensors,
calculation units, and capacity parts to gather agreeably, measure, and give tactile information to reconnaissance.

The current framework followed for the vehicle leaving is as depicted: A vehicle enters the territory of
leaving. The concerned laborer at that point checks for the accessibility of free openings for the vehicle. This
checking interaction includes chains of asking the collaborators present at the stopping region at various spaces
that are either straightforwardly or through inner calling frameworks. Assuming there is a space accessible, the
vehicle is coordinated to that place by the manual direction which is inclined to have hindrances at numerous
spots prior to arriving at the predefined allocated opening [4-6]. In the event that there is no space accessible, the
vehicle needs to return and look for a free leaving opening in some other vehicle leaving the territory. We can see
that the current technology has a ton of equivocalness present with it. To conquer every one of these issues in the
traditional stopping framework, this venture has been picked. The reason for the undertaking is to diminish the
number of laborers in the leaving and lessen the predominance of proprietors of vehicles in light of the fact that
there is in the 7-meter counter at the section of the vehicle has a check system. While, when the left checking is
climbing or as per what is referenced or indicated inside the programming of Arduino and decide the spaces of
the leaving number of vehicles through the proprietor. At the point when the most noteworthy estimation of the
meter, the entryway of the leaving is shut electronically and can't be opened until the exit of one of the vehicles
and this task can be added by a few gadgets that assist the individual with saving time and lessen the clog brought
about by traffic in the leaving zone [7].

2. NEED FOR SMART PARKING SYSTEM

The need of our proposed project Smart Car Parking System is to conquer the challenges in the ordinary
leaving frameworks. The point of our venture is to save time. Our task will diminish fuel wastage in a long time
ago run. Our undertaking will give an easy-to-understand and bother-free stopping framework [8-10]. It is one of
the new ideas that ought to be executed.

It saves us the time and exertion that we need to place into this undertaking, and furthermore, the fuel wastage
can be controlled.
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The principal objective can be summed up as:
e To develop a vigilant, straightforward robotized vehicle halting system that reduces the work and
development blockage.
e To offer asylum and secure halting openings inside the constrainer region.

3. METHODOLOGY

* The parking lot has been divided into slots (multiple)[11].

* An infrared sensor is located at the front gate as well as in each slot. A microcontroller is connected to all of the
sensors in that specific parking spot (Arduino).

* The microcontroller (Arduino) sends a pulse to the sensor module's trigger pin.

* The sensor then sends a signal to the processor, which analyses the situation and determines whether or not to
open the parking gate for the car.

* Once entry is granted, the vehicle is given access to the vacant parking space, and the information on the front
screen is changed.

* Based on the answer, the software in the microcontroller (Arduino) determines whether a car is present or not,
as well as whether there are any empty spaces to allow for additional vehicles.

3.1 Proposed Architecture
Hardware Requirement:

. Arduino UNO

. IR Sensors

. PCB (Printed Circuit Design)
. Jumper wires

. LCD (Liquid Crystal Display)
. Servo Motor (SG-90)
Software Requirements:

. C, C++ and Arduino IDE

3.2 System Overview
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Fig. 1 Hybrid Smart parking system

Stage 1: When a car enters the parking area as shown fig. 1, an IR sensor installed before the IN gate senses the
approaching vehicle and automatically opens the gate.

Step 2: The car will enter the parking area, and the driver will have no idea which slot is empty because there will
be LED indicators for each slot. When the green light glows, the slot is empty; when the red light glows, the slot
is full. This allows the individual to quickly determine which slot is vacant.

Stage 3: The exit side can operate in the same way as the entry. When a car leaves the parking area, the IR sensor
mounted in front of the OUT gate senses the passing vehicle and automatically opens the gate.

Stage 4: There will be an LCD monitor in front of the parking area that will indicate the status of the parking slots,
whether they are open or not.
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4. BENEFITS OF A SMART PARKING SYSTEM

e There is a greater sense of security because patrons do not have to walk to and from their own parking spot. It
is a viable choice for very small sites that cannot accommodate a typical ramped parking structure [12-15].
e The parking quality is excellent.
e There is no need to drive around searching for a parking spot.
Emissions have been significantly decreased.
e Guests wait in a climate-controlled area for their car.
e There is a smaller risk of auto theft
o Ifitis used by known parkers, there is a minimum staff provision.
The retrieval period could be less than the total time spent travelling, parking, and walking in traditional
ramped parking structures. Since there are no ramping floors or holes in the exterior walls, facade integration is
simpler.

5. SMART PARKING SYSTEM DISADVANTAGES

e The cost of installation per room is higher (but this may be offset by the chance for lesser land costs per space
and the system manufacturers say that the operating and maintenance cost will be lower as compared to a
conventional ramped parking structure).

o Using redundant systems will increase the cost and It can be frustrating for new customers.

o It is not recommended for facilities with high peak hour volume. The building department's evaluation and
approval process is unclear. It necessitates a contract with the supplier for repairs.

6. DISCUSSION

o The advantages of using a smart parking system go far beyond eliminating excessive city block circling. It also
helps cities to build fully integrated multimodal intelligent transportation networks that aren't dependent on
vehicles in the first place.

e Developing smart parking solutions in a city necessitates data standardization and management, as well as cell
phone integration, hardware and software innovation, and collaboration among various stakeholders (on and
off-street parking facility owners, business owners, municipalities, transportation authorities, customers, and
software developers).

e The same data frameworks and development groups are interested in making a smart phone-enabled,
multimodal, fully integrated transportation solution a reality. The technological enablers and multi-stakeholder
collaboration initiative behind the implementation of a local smart parking solution, in essence, serve as a
springboard for full transportation system integration.

Parking management systems enable drivers to meet their needs without sacrificing living and leisure space. The

following are some of the advantages that parking lot management provides to urban communities:

1. Parking space tracking in real time

2. Improving control for customers, corporations, and law enforcement officials

3. Planning for vehicle traffic by examining parking routines in malls, business shops, and airports in a congested

and congested urban area.

7. CONCLUSION

The demand for smart car parking systems will certainly continue to grow in the coming years. Despite the
fact that a smart parking system already exists, our project aims to make it more cost-effective and user-friendly
(by improving the user interface), thus increasing its acceptance in the current market. The project was fruitful
and cost-effective, as well as user-friendly and accurate (90 percent). Future work will expand the system to
manage over 200 parking lots and integrate new technology such as smart phone integration and a highly accurate
GPS system to improve its dependability. This definition can be extended to the car park’s technological and
commercial applications. In the future, we'll look at the case of 250 parking spaces. In this experiment, the 250
parking spaces will be divided into five parts, each with 50 spaces.

This work can be applied to self-driving car parks, where the show would be used to detect the availability
of free parking spaces and recognize various payment methods for reserving the slots. The system could be
connected to smart phones via mobile apps, allowing customers to reserve parking spaces in advance using their
phones. People will be able to drive without having to pay for parking. It will cut down on wait times, long lines,
tension, and stress while also improving the parking system's performance. The smart parking management system
can be used to manage planes, ships, and fleets. The unit can be interfaced with a Home Automation system to
monitor various home appliances by sensing if the user is arriving or departing from the parking space for
residential and domestic parking systems.
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