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Abstract—Parking is one of those universal challenges most 

people can relate to. Parking causes congestion on our city 

streets, contributes to pollution, and causes motorist 

frustration in most cities around the globe. As we look at 

ways to apply technology to tackle some of the most 

pressing issues facing our cities today, parking is ripe for 

innovation. Here are a few interesting facts: first, 20 minutes 

is the average time spent looking for a parking space 

globally, second, 30% of city traffic consists of people 

looking for parking, third, 60% of drivers have given up on 

an activity recently due to the difficulty of finding parking 

[5]. This paper introduces the proposed architecture of 

Smart Car Parking system which will provide real-time 

parking availability information to make it easier for drivers 

to find a parking space. Image processing detects vehicle 

occupancy are providing the basic intelligence behind smart 

car parking systems. 
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I. INTRODUCTION 

Smart Car Parking refers to the use of computer 

and information technology to detect the exact parking 

space in the parking area without wasting any time in search 

of the vacant place through roaming in the area. In Delhi, 

India the automated multi-level car parking system is 

provided where the driver will get full details from the 

information board immediately after reaching the main gate. 

The parking information of the vehicle will be recorded on a 

camera. The driver will drive the car to the channel palette 

from where the machine will use the lifts to park the car in 

an empty space [3]. In this paper we are describing the 

proposed architecture for smart car parking system. We 

planned to design software that can be used for street 

parking as well as parking in other public places. The 

research question is: Does this software will be user friendly 

and will it help driver to find exact parking location in short 

span of time? 

 To find the solution to research question we 

planned to design an android application with GUI which 

user (driver) will use on his/her android mobile. This 

application will show the available parking slots to user. Our 

architecture supports both hardware and software. We are 

integrating the hardware with software. This paper describes 

an idea of image processing, which captures the arrival and 

departure of vehicles no matter where or how they park. 

This media rich data is fed through camera and sent to 

Raspberry Pi, where the data is analyzed and unique parking 

events are inferred and then sent to user of the mobile 

application using Wi-Fi module. This application provide 

real-time parking information that can be used to help 

customers to find desired parking slot . 

II. LITERATURE REVIEW 

M.O. Reza, M.F. Ismail, A.A. Rokoni, M.A.R. Sarkar 

constructed a prototype of the parking assistance system. a 

circular arrangement parking model is introduced where the 

cars are lifted from the base. The base can rotate circularly 

and a rack-pinion mechanism is set on the base which is 

used to lift the cars to the parking chamber at different level. 

Here the parking system is designed for two levels and the 

angle of basement is about 300 to 400. The main objectives 

of the car parking system are , to design and fabricate a 

multi-level car parking system and to design and fabricate a 

cost-effective model, to develop fully automated control 

system and to prevent illegally parked vehicles. From the 

simulated result it is shown that the structure can be 

designed and implemented for the parking of any type of 

vehicles [1]. 

 Amin Kianpisheh, Norlia Mustaffa, Pakapan 

Limtrairut and Pantea Keikhosrokiani   proposed  a solution 

to assist drivers to find vacant spaces in a car park in a 

shorter time. The new system uses ultrasonic (ultrasound) 

sensors to detect either car park occupancy or improper 

parking actions. Different detection technologies are 

reviewed and compared to determine the best technology for 

developing SPS. Features of SPS include vacant parking 

space detection, detection of improper parking, display of 

available parking spaces, and directional indicators toward 

vacant parking spaces, payment facilities and different types 

of parking spaces (vacant, occupied, reserved and 

handicapped) through the use of specific LEDs.   The 

system is designed for a four-level parking lot with 100 

parking spaces and five aisles on each floor [2]. 

 Ramneet Kaur and Balwinder Singh implemented 

parking system using Finite State Machine modelling. The 

system has two main modules i.e. identification module and 

slot checking module. Identification module identifies the 

visitor. Slot checking module checks the slot status. These 

modules are modelled in HDL and implemented on FPGA. 

A prototype of parking system is designed with various 

interfaces like sensor interfacing, stepper motor and LCD 

[3]. 

III. METHODOLOGY 

Car parking has been, and still is, a growing problem, with 

increasing vehicle sizes in the luxury segment [1]. Parking is 

usually the second or third largest source of revenue in a 

city, however, it is exceedingly difficult to manage due to a 

lack of granular or continuous data on demand and 

behaviour [4]. Smart car parking refers to the use of 

computer and information technology to detect the exact 

parking space in the parking area without wasting any time 

in search of the vacant place through roaming in the area. 

The objective of this study is to optimize parking 

http://en.wikipedia.org/wiki/Information_technology
http://en.wikipedia.org/wiki/Information_technology


Design and Implementation of Smart Car Parking System (SCPS) using Rasberry Pi 

 (IJSRD/Vol. 3/Issue 07/2015/225) 

 

 All rights reserved by www.ijsrd.com 920 

availability, reduce search time and travel time, decrease 

fuel consumption and diminish levels of congestion. The 

hardware components required for the research study are 

shown in figure1.  We are using Logitech webcam c-270 to 

capture the image as this webcam can easily integrate to 

Rasberry Pi. We are using the next hardware module 

Raspberry Pi B+. The Raspberry Pi is a credit-card sized 

computer. The Raspberry Pi is a fully featured micro-

computer squashed onto a circuit board measuring 

approximately 9cm x 5.5cm. The Raspberry Pi has a 

Broadcom BCM2835 system on a chip (SoC), which 

includes an ARM1176JZF-S 700 MHz processor, Video 

Core IV GPU, originally shipped with 256 megabytes of 

RAM, later upgraded to 512MB. It does not include a built-

in hard disk, but uses an SD card for booting and long-term 

storage. 

 
Fig. 1: Hardware Components used in SPS 

 The remote desktop of the raspberry pi provides an 

interface to work on and perform coding in the LX terminal 

in the desktop. Rasberry pi decodes the image. Using Wi-Fi 

module the image captured by webcam and decoded by 

Rasberry Pi has been sent to user mobile which has android 

appliaction. Android studio is a blocks-based programming 

tool that allows everyone, even novices, to start 

programming and build fully functional apps for Android 

devices. 

 
Fig. 2: Block Diagram of Smart car parking System 

 Figure 2 shows the block diagram of Smart car 

parking System. The design of Smart car parking System 

uses microprocessor Raspberry Pi B+,Logitech USB 

webcam C-270,WiFi Module and android device with WiFi 

connectivity feature. Prerequisite for our module is that, the 

parking area should be designed in such a manner that each 

empty spot is separated by white lines. Whenever a user 

wishes to park his/her car, he/ she must start the android 

application on mobile. The android application will have 

two modules namely Availability and View Parking.  

 Availability: First user has to click on availability 

option to check whether parking spot is available or not. As 

soon as user clicks on Availability option, application will 

get connected to web camera and the web camera will take 

the snapshots of the parking spot and will send it to the 

Raspberry-Pi .The main task of the raspberry pi is image 

processing. The raspberry pi is coded with pattern detecting 

algorithms which will return integer count of the vacant 

places. If Rasberry pi does not detect any vacant place then 

it will return 0 showing that no parking slot is available.  

Otherwise the vacant places will be counted as availability 

and will be return as non-zero integer count to user.  

 View Parking: If user gets non-zero count from 

availability then user can move further to check which 

parking slot is available? In view parking the user can watch 

the exact image of the parking area and park the car there 

accordingly.  

 This proposed system will help user to reduce 

travel time and search time for parking which will 

automatically reduce the fuel consumption. 

IV. COMPARISON WITH OTHER TECHNIQUES 

Now-a-days multi-level parking systems are available. Our 

project will help in getting vacant parking spaces in simple 

as well as multi-level parking system.  

A. Why Image Processing and not Sensors? 

Raspberry pi is used for image processing and Aurdino is 

used for sensors. Aurdino has less memory than Rasberry pi. 

If sensors are used in parking area each parking slot will 

need one sensor which will result in a very costly project 

whereas we are going to use only one raspberry pi for 

processing the entire parking area and the project will 

become economically less costlier as compared to sensors. 

B. Why Image Processing and not Google Map? 

 Resolution of google map is not much. 

 Street parking can be shown in google map but 

parking inside mall, theater etc can’t be shown. 

This limitation can be overcome by image 

processing technique. 

 Google map can give the integer count of vacant 

parking spaces but the user will not be able to 

identify the exact location of that parking slot 

whereas in image processing the user will get the 

integer count of the parking spaces and will also be 

able to view the image of that parking area and will 

be able to locate the vacant parking slot easily. 

V. ADVANTAGES 

Car park operators will also be able to benefit from smart 

car parking system as parking space will be fully utilized 

with a safer, optimized and more efficient way. It will also 

reduce the road side traffic jams due to illegal parking.  We 

are going to design the system which can be used on street 

as well as in shopping malls. It covers the limitations of the 

sensor based parking systems by reducing the cost. 

VI. LIMITATIONS 

Our system requires installing web camera and Rasberry pi 

kit in parking area. Users who wish to use the Smart car 
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parking System need to install android application on his/her 

smart phone. User mobile should also have internet 

connection. 

VII. CONCLUSION 

This study shows the design and architecture for the Smart 

car parking System to solve the common problem of 

allocating parking space in busy areas in big cities such as 

shopping complexes, stadiums and other popular places, 

especially during their peak hour. The Smart car parking 

System will offer a better and more efficient alternative for 

car park management. By using Image Processing 

Technologies to determine the availability status of parking 

spaces in a CCTV coverage area, the proposed Smart car 

parking System offers a better solution for car parking. 

Apart from all the technologies, the Smart car parking 

System is a user based and also user friendly system which 

prioritize itself in assisting users, from their time of arriving 

in the car parking until the moment they leave. 

VIII. FUTURE SCOPE 

The system can further be implemented in the city to make a 

smart city and control overall parking slots in the city.  We 

can also add the Pay for Parking, module  in available 

system, so that user will pay the parking cost using his/her 

mobile. We can extend this software to inform new user in 

parking area, regarding installation of this application 

through a notification which will notify the link about the 

android application when wifi is on. 
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