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ABSTRACT

Due to the rapid production of number of vehickeaffic problems are bound to exist. The numbevaeidficles has been
increasing on a daily basis, which adds to the paylconstraints at public places. The proposedeyst'Smart Parking
System” is designed to alleviate the current praide With the implementation of the smart parkingtesy, user can
easily locate and reserve a vacant parking spacangt car parking area which is convenient to th&hecking in and
checking out of vehicles is also made easier ang: manvenient to the drivers with the help of NdgU (ESP8266) and
Ultrasonic sensor. In today’s world, smart citieave become very popular. The evolution of Inteafiéthings has made
it possible to achieve smart parking system. Pmollesuch as, traffic congestion, limited car parkiagilities and road
safety are being addressed by 10T. In case theipgik not available in the desired location, th®mposed system also
allows the user to search for nearby available [ragkarea. Using Naive Bayes Classifier algorithre thser can also

search for the availability status of a parking ar®r any particular day.

Due to the rapid production of number of vehictessific problems are bound to exist. The numbereificles has
been increasing on a daily basis, which adds topgheking constraints at public places. The proposgdtem, “Smart
Parking System” is designed to alleviate the cutq@roblems. With the implementation of the smarkiog system, user
can easily locate and reserve a vacant parking sgg@ny car parking area which is convenient tnth Checking in and
checking out of vehicles is also made easier ane: manvenient to the drivers with the help of NdgU (ESP8266) and
Ultrasonic sensor. In today’s world, smart citiesvie become very popular. The evolution of Inteafiéthings has made
it possible to achieve smart parking system. Prolslesuch as, traffic congestion, limited car parkfagilities and road
safety are being addressed by 10T. In case theipgik not available in the desired location, th®posed system also
allows the user to search for nearby available jragkarea. Using Naive Bayes Classifier algorithre thser can also

search for the availability status of a parking ar®r any particular day.
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INTRODUCTION

[1] In the year 2001, the total registered vehmbpulation in India was 55 million. In the year BQthe total number of
registered vehicles in India was 210 million. Thesere more than 7 states in India having more #f@000000 registered

vehicles, which makes it a rough estimate of 28%8hcrease of registered vehicles in a span of &drsy This
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tremendous increase in the number of vehicles emaad has led to traffic congestion.

Parking has become one of the major problems iaytedworld. As the population increases, the numlr
vehicles are also increasing day by day. This catrsdfic congestion during peak hours. In todasi®r busy working
environment, drivers do not have much time to $eparking spot for their vehicle. In many publiag#s, like shopping
malls, universities, city centres, and many othesybworking places, finding parking has become titnasuming for
individuals who drive. Searching for parking in Byglaces can cause stress and irritation for theerdr Hence people
usually park their vehicles on the road in a musbrganized manner. This leads to inconveniencetfwer drivers to move
their vehicle on the road. The aim of our systeto isearch and book parking for drivers for theihicles before they arrive

to their destination. In this manner, drivers dotmave to waste their time in searching placest& fheir vehicle.
System Design

This diagram shows how the entire system works. ditien flow diagram shows how the user interactdh whe smart
parking system. With this diagram we can come tovkithe proper flow and the way the smart parkingtesy actually
works. The user login into the website and selagiarking spot. After the payment is successfuslggven a unique code
which will be verified at the destination. Once tser reaches the destination and the code isedsrd map showing the
user of the available slots will be provided. Aftikee user parks the car the sensor will updatednesponding changes to

the database which will be shown on the website.
Proposed System

The proposed Smart Parking system, allows the teseearch for nearby available parking area. Fimpdindesirable
parking place has become a huge problem in todegt&d, and that is where the motivation for thisject came up from.
Smart Parking System will help drivers search gorapriate place to park their vehicles. In this wasvers do not have
to burn their fuels and search for places to pheirtvehicles. The amount of fuel burnt while séarg for parking will
also be reduced. Once the user finds the appreppatking area, he can reserve it for a partictilae period and the
count of availability will be decremented on thebsige. If the user has booked the slot online thique code is generated
for the user, thus when he’ll reach the parkingntey he has to just verify the code. Once the ¢aderified, it will show

the available and unavailable parking slots for himd he can park his car in the available space.

Initially, the free slots are green (availablestaOnce the car is parked the sensor will detextehicle and it will
change the color of the slot on the website to lplusting state). The timer begins and waits fareatain period of time.

One’s timeout occur, it again senses the presdrbe e@ehicle and changes the color of the sloétb(unavailable state).

The Smart Parking System Project aims at givingharsand smooth user-friendly system for the usdvdok
their slots for parking. In order to do that we\ade the probability of parking space availablehat parking area with
respect to days and hours. To do that, we use #ieeNBayes Classifier algorithm. With the availatiga set, we'll show

the probability of the vacant slot at a particulare for that parking area.
Ultrasonic Sensor [2]

In this proposed technique we are using an ultiassensor to detect the presence of the vehiclberGéensors like
proximity sensor, pressure sensor, IR sensor, @gamasensors, and many other sensors can be ugedub to the cost,

response time, accuracy and the lifetime of thesidinic sensors were better than the other sensor.
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The ultrasonic sensor transmits the ultrasonic waesvards the obstacle which is to be sensed. &beiver
receives the echo from the obstacle and determinedistance. The advantage of using ultrasonic seigsthrat it's not
affected by the moisture, dust, rain, snow, etda$ a higher sensing distance (in centimetersiraites) compare 1
inductive proximity sensor or capacitive proximity sensor. Theielehheight is varying so the need for higher sep

distance is important.
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Figure 1: Flow Diagram of the Proposed Syster

Node MCU (ESP8266) [3]

ESP8266 is used to integrate the website and theose The advantage of using ESp8266 over raspiperand
Arduino is that it has an inbuilt wifi module andeabk not require an external wifi module to powes sloftware. Th
wifi module is required t@end the sensor details to the database on thersThese detai will modify the website
according. The ESP8266 can connect to server to send and receive data. It has low eneoggumption and lo\
cost. There are three indications to determine availability of the parking spot by the user to ighchecking fol

parking slot on the interface:

Green Indication (Available): This indicates thia tparking spot is empty (available) and vehictesadlowed tc

park in that particular parking spot.

Blue Indication (waiting): This indicates that it hdetected the presence of the vehicle and it waitsa
particular time period. The time varies from looatito location. If the number of users increasea particular locatiol
then the waiting time Wibe reduced and if the number of users decreasedparticular location then the waiting tir
will be increased. The Default average waiting tipeeiod is 5 minutes. After a timeout, if the sansenses the vehiclet

changes from blue to green efsam blue to rec

Red Indication (Unavailable): This indicates thet parking spot is not empty (not available) anicles are na

allowed to park in that particular parking s|
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OTP Generation Algorithm

A one-time password (OTP), is a password that I&lfar only one login session or transaction.dta secure way to
provide access to an application.OTP works throagidomness algorithms that generate a new and mapdgsword
each time they are used. For the payment verifinatind authentication, OTP plays a good role. Tthase will be the

generation of OTP using an algorithm.
Naive Bayes Classifier Algorithm [4]

The Naive Bayes Classifier algorithm is used tbthed user about the status of the parking areafgrparticular day. It
gives the user the probability if the parking vk available for him parking space for him. Accagly, the user can
decide the parking area and book in that particatea. The K- Means is efficient for large dataesion set, ease of

implementation and high performance.
Algorithm

Step 1: Determine the class (target) and predictor (attep from the given data set. From our datasetsc{teget)
element is Availability, as we are finding the pabliity of the available slot.

Step 2: Construct a frequency table for each attributeirsgathe target. From our dataset we have to cactsthe
frequency table for each attribute against theetiairg. the attributes are Day, Day-type (holidayieliday), Time (hours).
Step 3: Transform the frequency tables to likelihood tabldow convert the frequency tables to the likedithdable and
proceed with the further calculation

Step 4:Finally use the Naive Bayesian equation to cateullae posterior probability for each class.
We want to find the probability of availability i.&= {YES, NO} and X will be X={Day, Day-type, Tim}
PYX)=P(YITP(IY)

SCOPE

Parking for Private Areas

The user selects a location on the website. Allrtbarby places will be shown to the user in cagbefplace the user
wants to park is full. Once the user selects thkipg spot and the payment is done, a unique calidevgenerated to the
user. This unique code will be verified at the lima All the available parking spots will be shotmthe user. When the

user parks the car the sensor will detect the maupdate the software.
Autonomous Car Integrated with our Project

The autonomous car communicates with our softwalhéch detects the available spaces in the neardgepl where the
user wants to visit. The user selects the locat®nvants to visit. The unique code is generateathvhiill be verified at

the parking location. The autonomous car will parkhe parking slot selected by the user.
Parking for Residential Areas

Each resident will be provided by an RFID sticker par. Once the user enters the residency, thB Re&hsor will scan
the RFID sticker on the car. Each car has a uniRfek® sticker. The smart parking system will detéthe car is present
in the given slot and will verify if the given RFIDatches (to check if the car has entered the ibgilor not). Integrating

with our software the owner will know if someoneeshas parked in his parking spot.
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CONCLUSIONS

The traditional system uses image processing tectite car and update the changes. The traditgyséém only shows

the count of the cars present at the parking plad®es not show the exact location of the avéglaarking spots.

The proposed system uses sensors to detect ttendarpdate the changes to the website. The websitger-
friendly. The website shows the user the availalteyvailable and waiting places. The predictiots tile user about the

availability of parking places for a particular day

Figure 2: Car Arriving at the Parking Area and Verifying the Scan Code.

Figure 3: After the User Verifies the Scan Code, th User Gets an
Overview Map of that Parking Area According to which the User Parks
His Car in the Desired Parking Slot. Once the Card Parked, this Data is

Updates in the Database.
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