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Abstract -The parking management is considered as 

one of the most stressful task in today’s era amongst all 

driving experiences, and during this operation a 

considerable number of accidents are occurring each day 

where a lot of people meet the end of their fate. As a 

result, it is very much necessary to focus on safe, 

secured and intelligent way of parking.  

In today’s world, where everyone is so busy in their life 

and rushing off every second, it is necessary that such 

systems are developed which eases the parking issues 

and reduces some of the stress that human mankind have 

been carrying off with them from a long time. The 

industrial growth of the world is reflected by the 

increase in the number of automobiles on the streets 

throughout the world, which has caused a lot of parking 

related problems as there are more automobiles but less 

parking spaces. Parking becomes more of a serious 

concern when people spend hours searching for parking 

spaces and end up getting none.  

The manual parking system which has been prevailing 

all over the world from a long time is not a solution to 

the parking issues. Instead manual parking system 

causes more havoc as it is a slower process and thus 

takes more time. Also manual parking system does not 

resolve the ongoing parking concern and instead 

automated parking must be implemented and all the man 

force can be used elsewhere, creating a better and 

efficient parking system. 
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1.INTRODUCTION 

In today’s world time is more valuable than money. 

Most of us waste our time looking for parking or stuck 

in traffic that is caused by other people looking for 

parking. Parking was the act of stopping and 

disengaging any vehicle and leaving it unoccupied, but 

now parking means going around in circles, wasting our 

valuable time looking for the nearest free parking and 

end up getting disappointed. 

 

With the increase in population and improvements in 

living standards of the people, the number of vehicles has 

increased dramatically as everyone now prefers to use 

their own vehicles even for a smaller distance. The rapid 

increase in the number of automobiles not only increases 

the burden of traffic but also increases the problem of 

insufficient parking spaces.With the increased usage of 

automobiles in the parking, the consumption of energy 

has also increased, hence increasing more problems for 

everyone. 

The exponential growth of working-class census has led 

automobile industries to provide easy access to their 

products for people in need; and this current growth 

acted as a prelude to massive hike in the traffic overflow 

in current transportation system. This has raised a 

concern on the shortage of parking. With the instigation 

of Internet of Things (IoT) and smart cities; utilization of 

this technology and provision of pertinent creative 
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arrangements are fundamental towards progressively 

economical future urban communities. With the 

assistance of sensors implanted in vehicles and city 

frameworks can mitigate the gridlocks in parking issues 

and give the best nature of administrations and benefit to 

residents. Nevertheless, a few plan angles ought to be 

very much explored and broke down before executing 

such arrangements. 

It is very much necessary in Smart Cities to find under-

used parking assets and make them discoverable and 

bookable. As there are several parking lots available 

which general public is not aware of and even the 

parking lot owners don’t get enough revenue. In order to 

make those lots available to the general public several 

software needs to be developed which would connect 

both, the buyer and the seller for the parking lots. 

2. Automated and intelligent car parking system 

At present Automated parking system is the solution for 

the parking issues and it might include several new 

technologies and usage of new software.  

2.1 City wide smart parking system 

The Smart parking system (SPS) designs normally 

comprise of a few layers’ dependent on their 

functionalities. Initially, the detecting layer, which is the 

foundation of the SPS, which is responsible for 

identifying the existence of a vehicle in the surrounding 

territory utilizing diverse sensory tech. These sensors 

generally included transmitters, receivers, and anchors. 

Furthermore, the network layer, the communication 

section of the framework, which is liable for trading 

messages between transmitters/receivers. Thirdly, the 

middleware layer, which is the handling layer of any 

SPS in which advanced calculations are used to process 

the ongoing information. It additionally goes about as an 

information storage unit and the connection between the 

end clients seeking administrations from the lower 

layers. At last, the application layer, and it is the top 

layer in the framework, which interfaces the SPS with 

customers seeking various ministrations from various 

mobile and/or stationary information panels as 

delineated. 

The current approaches towards smart parking 

endeavours in cities worldview are either using a 

solitary location sensor, or they fall in the enormous 

scope executions. In the later situations, numerous 

innovations must be orchestrated together in information 

processing to accomplish a smooth interoperability 

between the parking garages in an IoT-based biological 

system. This can be characterized as a framework that 

can encourage interoperability among its sub 

administrations to give personal satisfaction for urban 

residents. Huge occasions, for example, games, require 

numerous administrations to cooperate to give a 

successful shrewd stopping arrangement. For example, 

the activity to make an open IoT SPS environment for 

FIFA World Cup 2022 (in Qatar). Creators in (Kubler et 

al., 2016) made a proof of idea while thinking about 

Open Standards for encouraging information 

interoperability and information trade in particularly O-

MI and O-DF. Their idea of open IoT is material at 

arena level just as the city level. 

Another idea of a citywide parking area execution is by 

using a novel disseminated calculation and distributed 

computing, a Smart Parking framework that is context-

aware and can assemble data from the city or from the 

residents for precisely deciding the status as well as 

anticipating the vacant opportunity. As an effort 

Towards cleaner ecosystem and more energy 

conservation, electric vehicles (EVs) are presently 

preferred around the world, governments of the world 

are taking initiative in energy conserving and passing 

laws to completely get rid of automobiles running on 

fossil fuels. Be that as it may, the absence of charging 

stations as well as information on the existing locations 
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have prompted serious predicaments to automobile 

owners. In spite of the fact that later on more homes and 

workplaces will be furnished with charging stations, the 

requirement for a brilliant framework to deal with the 

charging of EVs, taking into account, the availability of 

time, area and other rules ought to be planned. Booking 

such charging stations in the Sustainable Cities and 

Society, a framework that can convey accommodation to 

the clients and simultaneously be gainful to parking 

proprietors ought to be painstakingly broke down. 

In the previously mentioned models, orchestration of the 

universal IoT services and technologies must be 

accomplished to understand a compelling framework in 

the environment. A bi-level advancement of a smart 

conveyance organization for the parking lot owners was 

inspected. The ideal planning of EV charging stations 

for the best of the organization and the proprietors, was 

assessed by stochastic programming because of 

vulnerability in the parking garages. It shows the 

adequacy of bi-level approaches in contrast with unified 

models. Another parking area management framework 

for EV was a 24-hr trace-based model which can follow 

the portability and patterns of EVs for the maximizing 

income and EVs presence in charging stations. Issues, 

for example, outstaying in charging stations, or 

unanticipated issues of the battery in charging, can 

adequately disturb and meddle with booking 

arrangements. Along these lines, increasingly vigorous 

and adaptable framework ought to be explored. 

3.COMPONENTS FOR AUTOMATED 

PARKING SYSTEM 

Structuring a Parking framework has a large number of 

difficulties. There are high precision prerequisites on 

account of useful security perspectives, danger of mishap 

and buyer comfort. The foundation is generally obscure 

with plausibility of dynamic collaborating objects like 

vehicles, walkers, creatures, and so forth the leaving 

situation is considerably more confined regarding the 

arrangement of conceivable outcomes contrasted with 

full self-sufficient driving. Vehicle speeds are low, 

giving enough handling time for choices. The camera 

movement is all around planned so as to facilitate the 

issue of finding and exploring an unfilled stopping 

opening.  

The term automated parking can allude to a brilliant 

foundation which deal with the situation of vehicles in a 

mechanical parking area, regularly multi-layered or a 

savvy electronic framework installed in a vehicle. It 

utilizes a few new innovations and programming so as to 

make the current manual stopping proficient. 

3.1 ECU system 

Usually there are two types of camera system involved in 

the automated system. The first system is the Standalone 

camera with a small embedded system tightly integrated 

in the camera housing. But this can be sufficient for 

smaller purposes such as rear view camera. To develop a 

fully equipped camera system for the automated parking, 

we need to use SOC by integrating it with additional 

electronics. To get the complete view the camera need to 

be connected to the central ECU system. 

 

 

Figure 1: ECU and camera housing 

The connectivity between SOC and camera is typically 

wired via twistedpair or coaxial cable.Use of serializer 

and deserializer (together known as SerDes) and 

signaling via co-axial cable is more common because of 

the high bandwidth of 1 Gbps/lane. Coaxial cable 
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interfaces employ Fakra connectors as used by European 

OEMs. 

Most of the modern SOC interfaces are digital and serial. 

MIPI (Mobile Industry Processor Interface) standardized 

the serial interfaces for camera input CSI (Camera serial 

interface) and DSI (Display serial interface). These 

interfaces are implemented as LVDS connectors 

underneath. 

Debugging is generally not upheld in the local ECU and 

a breakout board is vital during advancement stage. For 

Ethernet frameworks, there is immediate presentation of 

ECU memory by means of record frameworks. Now and 

again debugging is likewise done through logging by 

means of UART. 

3.2 Camera system 

The camera package typically consists of the imaging 

sensor, optical system and an optional ISP HW. 

The optical system consists of lens, aperture and shutter. 

Modulation Transfer Function (MTF): compares to the 

quantity of pixels that are uncovered for catch by the 

camera. Numerous cameras have the alternative to 

choose a subset of the accessible dynamic pixels by 

means of setting suitable registers on the picture sensor. 

A higher number of dynamic pixels can legitimately 

mean an improvement for PC vision calculations as far 

as range and precision of identification, which is a lot of 

important for distinguishing the vacant spaces in the 

stopping territory. It is a lot of important to keep in the 

track the quantity of pixels accessible and the optical 

goals of the focal point. 

Sensors: Omnivision and Aptina are the regularly 

utilized sensor merchants, however different makers are 

accessible. Visual nature of cameras has been improving 

fundamentally. The primary factors that impact the 

frameworks plan from the camera choice are goals, 

outline rate and bit profundity.  

Dynamic scope of a picture sensor portrays the 

proportion between the lower and furthest restrictions of 

the luminance run that the sensor can catch. 

Frame Rate: The maximum frame rate of a sensor 

impacts the time reaction of a calculation. For 

calculations intended to work at higher vehicle speeds, 

higher casing rates are significant as the important 

reaction times of the framework will be lower. A higher 

casing rate implies that you will make some shorter 

memories period wherein to apply any calculations to the 

picture for your application, henceforth this would 

require an all the more impressive picture preparing 

gadget. 

 

Figure 2: 360-degree view of camera capturing image of 

a car 

Benefits of camera for parking system 

Current systems rely on range sensor information, 

typically ultrasonic sensors to identify and localize the 

parking slots. There have been several issues with the 

available sensors and hence this can be easily solved by 

using cameras. 

Camera data is more useful and reliable, specially having 

fisheye camera which has a 360-degree view is highly 

reliable.  cameras located in the front and rear as well as 

both mirrors in order to aid both slot search, parking 

automation and also visualization for all parking slots. 

Narrower field of view front cameras have little benefit 
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to slot search but similar to rear view could help in the 

automation of forward parking. Due to camera’s 

significant measurement resolution advantage (1-2MP), 

they are capable of generating point cloud data for 

certain object types that active sensors may fail to detect 

such as poles or chain link fences. These blind spots for 

sensors such as ultrasonic can have a large impact on the 

robustness and reliability of the automated parking 

function. 

3.3 ANPR  

Automatic number plate recognition is a technology 

which uses optical character recognition to read the 

number plate of the automobiles which gives the location 

of the vehicle and all its related data.  

This technology is used for automating the parking 

system. As a vehicle approaches the parking garage, the 

ANPR recognizes the number plate, retrieves all the data 

and only allows it inside the premise if its permitted or 

has a membership with the garage. 

ANPR is programmed in such a way that it usually 

recognizes the correct number plate with its correct 

owners as along with storing data about the images 

captured from camera it also captures picture f the driver 

and report if there is any fraudulent, thus ANPR is used 

by the police and law enforcements all around the globe. 

ANPR uses infrared lightning allowing the camera to 

capture the images. 

ANPR is usually highly accurate, reliable, proven 

globally, fast, nimble, support all kind of systems and has 

both SDK and API. 

Features of ANPR 

 It works on blurry images 

 Works when late is at an angle 

 Works when vehicle is driven fast 

 Works on plates with icons 

 Works in dark environment 

 Works with multiple vehicles 

 Works on low-resolution images 

 Works on buses, bikes 

 Works on plates with two rows, etc. 

ANPR SDK 

It does not need any internet connection for decoding any 

number plates. 

It can run on multiple platforms such as linux, windows, 

Mac, Raspberry pi, Nvidia etc. 

Its inference is high with 50-100ms on a 7
th
 gen intel 

CPU. 

ANPR API 

 It analyzes the image and cross reference it with the 

existing number plate data. 

Returns API calls within 100ms. 

 

Figure 3: ANPR processing 

 

 

Figure 4: ANPR sending approval signal 
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Flow of ANPR 

There are five basic steps which gives the flow of ANPR 

system. The first stage is picture procurement which 

catch the picture of tag utilizing a camera by thinking 

about the camera goals, direction, shade speed and 

lighting condition. The subsequent stage is picture pre-

handling, for example, standardization, splendor and 

difference change, and skewness remedy of the caught 

picture. The third stage is confining the tag to extricate 

the tag from the entire vehicle picture dependent on 

certain highlights, for example, the limit, the shading, or 

the nearness of the characters. The fourth stage is 

character division to fragment the characters on the tag 

by finding and recognizing the individual character on 

the tag picture. The last stage is optical character 

acknowledgment to perceive the divided characters by 

design coordinating or classifiers, for example, fake 

neural systems (ANN), fluffy rationale, Hidden Markov 

Model (HMM), and layout coordinating 

 

 

Figure 5: ANPR flow chart 

 

4. TECHNIQUES FOR INTELLIGENT CAR 

PARKING SYSTEM 

Few techniques which can be used to automate already 

existing parking systems are discussed below. 

4.1 RFID technology 

Though utility of RFID is known for quite a while, it was 

not used to its maximum capacity. Shrewd leaving 

application which utilizes RFID innovation requires no 

human mediation and is utilized for vehicle 

identification. It can likewise be utilized to create 

programmed stopping expense assortment framework. 

This innovation encourages the drivers to rapidly 

registration and checkout from the parking area and 

furthermore makes the stopping secure. The RFID sensor 

at the section point helps in maintaining a strategic 

distance from multi registration consequently keeping 

away from traffic clog in the parking area. The RFID 

innovation empowers programmed stopping charge 

assortment subsequently sparing time of the drivers. The 

principle parts of RFID innovation that are utilized for 

the design are RFID names, RFID perusers, 

programming framework and a hindrance to control the 

entryway. The exchange the executives, detailing and 

operational assignments are constrained by the product 

utilized in RFID. A database the board framework is 

likewise used to oversee and record the vehicle following 

information and is considered inside programming 

prerequisites. 

4.2 Stack parking using image processing 

This innovation which uses Image preparing practices 

computerized vehicle leaving which transports vehicles 

to various leaving levels. Subsequently, this vehicle 

leaving framework requires less floor space zone 

therefore saving money on the expense of building. By 

and large, a round leaving framework is discovered 

where the vehicles are being lifted from the base level. 
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The base pivots circularly while a rack-pinion instrument 

is utilized to lift the vehicles to the leaving chamber at 

various levels. To lift and spot the vehicles in a vacant 

space is a repetitive errand and consequently mechanical 

arms or holding instrument is found in the leaving 

frameworks. 

 

Figure 6: stack parking system 

4.3 GPS based system 

The data about the area and accessibility of a parking 

spot close to the goal is given to the drivers by the ebb 

and flow GPS-based vehicle route framework. The data 

of the present condition of the stopping office is given. 

That is the reason they can't ensure a parking garage 

when the driver arrives at the office. A logical 

arrangement dependent on usage of the past and current 

status of the parking area is proposed in. Poisson process 

is utilized for displaying the accessibility of a parking 

garage. A wise calculation which helps the driver in 

picking the opening with most extreme likelihood of 

being empty is structured also. Different techniques and 

various urban areas were utilized for showing these 

issues. It additionally featured various difficulties of on-

road stopping, for example, distributed trade and 

capacity of stopping data. 

4.4 QR based parking system 

In this model the significant segments are the stopping 

zones, the clients and the database required for the 

brilliant stopping framework. The administration chooses 

the leaving levies and communicates live leaving data to 

vehicle drivers. On accepting stopping subtleties, the 

client picks an ideal parking spot and furthermore books 

a space. Endless supply of the parking spot, SPSR 

produces a one of a kind QR code and sends it to the 

client. Thus, clients' stopping choices changes the 

condition of stopping assets. The booking authority 

recognizes every client by the special QR code which the 

administration framework has sent to the client at the 

hour of reservation. After the booking is done, the 

administration refreshes the information. 

 

5. CONCLUSION 

In this paper several aspects related to automated car 

parking such as smart city parking system, components 

of automated parking system, techniques used to 

automate the parking system.  As the number of 

inhabitants in urban region expands prompting traffic 

clogs and different issues, the requirement for parking 

spaces is inescapable. In the period of IoT and 

governments aggressively working to achieve smart 

cities, it is not hard to accept why an advanced and 

creative arrangement is considered for a progressively 

reasonable future of urban communities. Thus, to 

improve the present parking framework and to address 

noteworthy issues in packed urban areas, the SPS has 

been illustrated. Numerous parameters must be very 

much examined and dissected before executing any 

smart parking framework. The target of this overview 

was to offer an understanding into new research 

endeavors in the keen transportation framework. The 

idea of cloud-based hybrid models has been 

recommended to understand key issues in smart parking 

applications. Additionally, deeper exploration of cloud-

based hybrid concept with the assistance of 

interoperability and automatons to give a proof of idea to 

the up and coming age of the smart parking frameworks.  
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Automated and self-parking system has been proved to 

be very efficient and solve many problems like space 

availability, wastage of time, fuel and will also provide 

security to the vehicle. Hence these systems should be 

implemented all over the globe as soon as possible so 

that the issues related to the manual parking can be 

solved and the countries can prosper. 
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