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Abstract: The aim of this project is to atomize 

the car park for allowing the cars into the park. 

LCD is provided to display the information 

about the total number of cars that can be parked 

and the place free for parking. Two IR TX – RX 

pairs are used in this project to identify the entry 

or exit of the cars into/out of park. These two IR 

TX – RX pairs are arranged either side of the 

gate. The TX and RX are arranged face to face 

across the road so that the RX should get IR 

signal continuously. Whenever a car comes in 

front of the gate, the IR signal gets disturbed and 

the microcontroller will open the gate by 

rotating the stepper motor. The gate will be 

closed only after the car leaves the second IR 

pair since the microcontroller should know 

whether the car left the gate or not. Now the 

microcontroller decrements the value of the 

count and displays it on LCD. Thus, the 

microcontroller decrements the count whenever 

the car leaves the parking place and displays it 

on LCD and information passed to mobile app 

or web through wireless communication.If the 

count reaches ‘0’ and if any vehicle tries to enter 

the park, the gate will not be opened since there 

is no space. If any vehicle leaves the park, the 

controller will increment the count and allows 

the other vehicles for parking. 

 

I. INTRODUCTION 

   Finding a parking slot to park their vehicle has 

ended up being a disappointing issue to the 

drivers all the time. It has paved the way for 

traffic congestion which has turned out to be an 

alarming problem on a global scale. Also, it has 

been found that it has led to the burning of 

world’s oil over a million. According to a report, 

Smart Parking system could benefit in saving 

2,20,000 gallons of gas till 2030 and 3,00,000 

gallons of gas by 2050 , if it is executed 

perfectly. In order to alleviate this condition, 

many smart parking facilities evolved but failed 

to bring relief to all. They could only give the 

parking information but didn’t prove to “smart” 

enough. 

     For example, if they could publish the vacant 

parking slots many drivers rush to fill the limited 

spaces. So, we have tried to address these issues 

in this paper. Here, we propose an idea to realize 

Smart Parking structure in perspective of 

reservation using Internet of Things (IoT). The 

wonder of Internet of Things is inter-

communication using the Internet where server 

ranches could assemble the data and look at and 

control anything. The two magnificent words in 

IoT are “Internet” and “Things”. The Internet is 

the vast global network of connected servers, 

computers, tablets and mobiles using the 

internationally used protocols and connecting 

systems. Things could be commonly said as any 

possession or object. The machine-to-machine 

(M2M) data that is generated has a wide range 

of uses, but it is specifically seen for Smart 

Parking here. They aim to give convenience as 

well as correctness.  

      Internet of Things plays a vital role in the 

creation of Smart Cities. The most important 

factors for the emergence of smart cities are 

cozy parking facilities and efficient 

transportation and management. Due to the 

advancements in the sensor technology and the 

low-cost features of the Embedded Systems, we 

say that applications can be created using 

Internet of Things. According to the latest report 
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made by The International Parking Institute , we 

found that many innovative parking ideas have 

been developed. They were able to deliver the 

parking information about the vacant parking 

lots.  

These systems used effective sensors in 

the parking areas and by tracking information 

from various sources and also deployed active 

data processing units. Whenever the mains are 

switched on, the LCD displays the message 

“parking space for 3 vehicles”. The number 

indicates the maximum capacity of park in this 

project. Whenever a car comes in front of the 

gate, the IR signal gets disturbed and the 

microcontroller will open the gate by rotating 

the DC motor. The gate will be closed only after 

the car leaves the second IR pair since the 

microcontroller should know whether the car left 

the gate or not. Now the microcontroller 

decrements the value of the count and displays it 

on LCD. In this way, the microcontroller 

decrements the count whenever the car leaves 

the park and displays it on LCD. 

If the count reaches ‘0’, i.e. if the park is 

completely filled, the microcontroller will 

display “NO SPACE FOR PARKING” on LCD. 

And now if any vehicle tries to enter the park, 

the gate will not be opened since there is no 

space. If any vehicle leaves the park, the 

controller will increment the count and allows 

the other vehicles for parking.  

II. LITERATURE REVIEW 

 Various methods are prevalent for 

development of autonomous or intelligent 

parking systems. Study of these systems shows 

that these require a little or more human 

intervention for the functioning. One of the 

intelligent systems for car parking has been 

proposed by making use of Image processing. In 

this system, a brown rounded image on the 

parking slot is captured and processed to detect 

the free parking slot. The information about the 

currently available parking slots is displayed on 

the 7-segment display. Initially, the image of 

parking slots with brown-rounded image is 

taken. The image is segmented to create binary 

images. The noise is removed from this image 

and the object boundaries are traced.  

The image detection module determines 

which objects are round, by estimating each 

objects area and perimeter. Accordingly, the free 

parking space is allocated. A vision based car 

parking system is developed which uses two 

types of images (positive and negative) to detect 

free parking slot. In this method, the object 

classifier detects the required object within the 

input. Positive images contain the images of cars 

from various angles. Negative images do not 

contain any cars in them. The co-ordinates of 

parking lots specified are used as input to detect 

the presence of cars in the region. Hair-like 

features are used for feature detection. However, 

limitations may occur with this system with 

respect to the type of camera used. Also, the co-

ordinate system used selects specific parking 

locations and thus camera has to be at a fixed 

location. Limited set of positive and negative 

images may impose limitations on the system. 

Number Plate Recognition technique for 

developing autonomous car parking system uses 

image processing basis to process the number 

plates of the vehicles. In this system, the image 

of the license number plate of the vehicle is 

acquired. It is further segmented to obtain 

individual characters in the number plate.  

Ultrasonic sensors are used to detect 

free parking slots. Then the images of number 

plate are taken and analysed. Simultaneously, 

the current timing is noted so as to calculate the 

parking fees. The LCD displays „FULL‟ sign to 

indicate that a parking lot is not available. 

However some limitations with the system 

include background colour being compulsorily 

black and character colour white. Also, analysis 

is limited to number plates with just one row.  

 

Smart Parking system designed 

proposed a mechanical model with an image 

http://jespublication.com/


Vol 13, Issue 06, June/2022 

ISSN NO:0377-9254 

www.jespublication.com 
Page No:1319 

 

 

 

processing facility. The car would be parked 

with the use of lift at multiple levels. Also, 

image processing is used to capture the number 

plate and store in database for comparison to 

avoid illegal car entry. Thus, we aim to propose 

a car parking system that represents a fully 

automated model with minimum human 

intervention and overcome the limitations of 

existing systems.  

 

III. DESIGN OF HARDWARE  

 This chapter briefly explains about the 

hardware implementation of Monitoring and 

managing the parking system using cloud and ip 

Address. It discusses the circuit diagram of each 

module in detail. For implementing the Parking 

system, there is a need of essential components 

that are suitable and manipulate Parking spaces. 

The components use generally includes IR 

sensors, Arduino UNO & ESP8266 Wi-Fi 

Modules. 

3.1.ARDUINO UNO 

The Arduino Uno is a microcontroller board 

based on the ATmega328 (datasheet). It has 14 

digital input/output pins (of which 6 can be used 

as PWM outputs), 6 analog inputs, a 16 MHz 

ceramic resonator, a USB connection, a power 

jack, an ICSP header, and a reset button. It 

contains everything needed to support the 

microcontroller; simply connect it to a computer 

with a USB cable or power it with a AC-to-DC 

adapter or battery to get started. 

 The Uno differs from all preceding 

boards in that it does not use the FTDI USB-to-

serial driver chip. Instead, it features the 

Atmega16U2 (Atmega8U2 up to version R2) 

programmed as a USB-to-serial converter. Uno 

board has a resistor pulling the 8U2 HWB line to 

ground, making it easier to put into DFU 

mode.Arduino board has the following new 

features:  

• 1.0 pinout: added SDA and SCL pins 

that are near to the AREF pin and two other new 

pins placed near to the RESET pin, the IOREF 

that allow the shields to adapt to the voltage 

provided from the board. In future, shields will 

be compatible both with the board that use the 

AVR, which operate with 5V and with the 

Arduino Due that operate with 3.3V. The second 

one is a not connected pin, that is reserved for 

future purposes. 

• Stronger RESET circuit. 

• Atmega 16U2 replace the 8U2. 

"Uno" means one in Italian and is named to 

mark the upcoming release of Arduino 1.0. The 

Uno and version 1.0 will be the reference 

versions of Arduino, moving forward. The Uno 

is the latest in a series of USB Arduino boards, 

and the reference model for the Arduino 

platform; for a comparison with previous 

versions, see the index of Arduino boards. 

 
  

 

Fig: ARDUINO UNO 

3.2. POWER SUPPLY 

 The power supplies are designed to 

convert high voltage AC mains electricity to a 

suitable low voltage supply for electronic 

circuits and other devices. A power supply can 

by broken down into a series of blocks, each of 

which performs a particular function. A d.c 

power supply which maintains the output 

voltage constant irrespective of a.c mains 

fluctuations or load variations is known as 

“Regulated D.C Power Supply”. 
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Fig:Power Supply 

 

3.3 LCD 

Liquid Crystal Display also called as LCD is 

very helpful in providing user interface as well 

as for debugging purpose. The most commonly 

used Character based LCDs are based on 

Hitachi's HD44780 controller or other which are 

compatible with HD44580. The most commonly 

used LCDs found in the market today are 1 Line, 

2 Line or 4 Line LCDs which have only 1 

controller and support at most of 80 characters, 

whereas LCDs supporting more than 80 

characters make use of 2 HD44780 controllers 

 
3.4 IR SENSOR 

Infrared is a energy radiation with a frequency 

below our eyes sensitivity, so we cannot see it 

Even that we can not "see" sound frequencies, 

we know that it exist, we can listen them. 

 
Even that we can not see or hear infrared, we 

can feel it at our skin temperature sensors.  

When you approach your hand to fire or warm 

element, you will "feel" the heat, but you can't 

see it. You can see the fire because it emits other 

types of radiation, visible to your eyes, but it 

also emits lots of infrared that you can only feel 

in your skin. 

 

3.5 LED: 

LEDs are semiconductor devices. Like 

transistors, and other diodes, LEDs are made out 

of silicon. What makes an LED give off light are 

the small amounts of chemical impurities that 

are added to the silicon, such as gallium, 

arsenide, indium, and nitride.                                                    

When current passes through the LED, it 

emits photons as a byproduct. Normal light 

bulbs produce light by heating a metal filament 

until it is white hot.  LEDs produce photons 

directly and not via heat, they are far more 

efficient than incandescent bulbs.   

                                                    
             Fig : Typical LED                  

Not long ago LEDs were only bright 

enough to be used as indicators on dashboards or 

electronic equipment. But recent advances have 

made LEDs bright enough to rival traditional 

lighting technologies. Modern LEDs can replace 

incandescent bulbs in almost any application. 

 

IV. PROJECT DESCRIPTION 

 This chapter deals with working and 

circuits of “monitoring and managing the 

parking system using cloud and ip address”. It 

can be simply understood by its block diagram 

&circuit diagram. 

4.1. BLOCK DIAGRAM: 
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 WORKING: 

For the prospects of IoT based parking to be a 

reality, the System need to be able to work and 

communicate seamlessly. A parking service 

system scenario is developed, using the app and 

server based Identification , whenever the user 

parks his car the parking lot, the lot information 

i.e occupied or free will be transmitted to the 

IoT through Arduino board. In this project, we 

will have 4 IR sensors ( 4 slots). 

An Android app will be designed for slot 

availability checking and reservation purpose. 

On selection of a free slot, the user will enter in 

to the Parking Slot when it was seen Empty, 

Time in, Time out will be generated and the 

same data will be updated over LCD.  

V.CONCLUSION 

 Smart parking systems gives rise to new 

solutions with the help of Internet of things . The 

system have always been at the core of 

constructing smart cities. In this project, we 

address the issue of parking. It presents an IoT 

based Cloud integrated smart parking system. 

The system provides real time information 

regarding availability of parking slots in a 

particular parking area. With the help of this 

mobile application user can Know a parking slot 

for them from remote location. The efforts made 

in this paper are indented to improve the parking 

facilities of a city and thereby aiming to enhance 

the quality This designed automatic smart 

parking system which is simple, economic and 

provides effective solution to reduce carbon 

footprints in the atmosphere. It is well integrated 

to access and map the status of parking slots 

from any remote location through web browser. 

Thus it reduces the crisis of car parking across a 

remote city and also it eliminates unnecessary 

travelling of vehicles across the filled parking 

slots in a city. So it reduces time and it is cost 

effective also. 

REFERENCES 

[1]. Zhou, F., & Li, Q. (2014, November). 

Parking Guidance System Basedon ZigBee and 

Geomagnetic Sensor Technology. In 

DistributedComputing and Applications to 

Business, Engineering and Science.(DCABES), 

2014 13th International Symposium on (pp. 268-

271). IEEE.  

[2]. V. P. Bilodeau, "Intelligent parking 

technology adoption," University of Southern 

Queensland, 2010.  

[3]. ZhanlinJi; Ivan Ganchev; MáirtínO'Droma; 

Xueji Zhang, “A cloud-based intelligent car 

parking services for smart cities” 2014 XXXIth 

URSI General Assembly and Scientific 

Symposium (URSI GASS)2014IEEE 

Conference Publications.  

[4]. Thanh Nam Pham; Ming-Fong Tsai; 

DucBinh Nguyen; Chyi-Ren Dow; Der-Jiunn 

Deng, “A Cloud-Based Smart-Parking System 

Based on Internet-of-Things Technologies” 

2015, Volume: 3, IEEE Journals & Magazines.  

[5]. Callum Rhodes; William Blewitt; Craig 

Sharp; Gary Ushaw; Graham Morgan, “Smart 

Routing: A Novel Application of Collaborative 

Path-Finding to Smart Parking Systems” 2014 

IEEE 16th Conference on Business Informatics 

Volume: 1, IEEE Conference Publications. 

 

 

 

 

 

 

 

 

 

 

http://jespublication.com/

