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Abstract: This Paper aims to present a smart parking solution using image processing technique. The proposed system can detect 
the circles which are drawn at parking lot and containing the information of empty car parking spaces. In this project camera is 
acting as a sensor so it can take the images that are under process to show occupancy of car parks and also free parking slots. By 
having this image, the particular car park vacant can be known rather than wasting time to find one. This proposed system has 
been developed in both software and hardware platform. This automatic parking system makes the whole process of parking cars 
more efficient and less complex for both drivers and administrators.  
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I. INTRODUCTION 
This project aims that currently most of the existing car parks do not have an organized system. Most car parks nowadays are not 
run efficiently. This means that on busy days drivers may take an extra time driving around a car parking in order to find a free 
parking space. Implementing this system will help to solve the growing problem of traffic congestion, wasted time, wasting money, 
and help provide better public service, reduce car emissions and pollution, improve city visitor experience, increase parking 
utilization, and prevent unnecessary capital investments. This problem usually occurs in urban areas, where number of vehicles is 
superior as compared to the availability of parking spaces. These ineffective circumstances happened because of the lack of 
implementation in technologies which are available in the market today. From manual implementations used in the old systems, 
they have evolved into fully automated and computerized systems. Nowadays, there are many methods used in detecting the free 
parking space in parking lots. In the project, a camera is used as a sensor for video image detection. This is due to its capability and 
cheap cost. A computer system that manages the whole process and various display panels and lights that assist the driver in parking 
his car is implemented. 

II. SYSTEM MODULE 
The Vehicle counting module is used for the counting of number of vehicles in the parking area. This involves the Feature 
extraction, Classification by ANN and the Output. One or more cameras are used for vehicle counting module .Software is needed 
to process the images captured by cameras .The video image technique has five modules for this type of photo. 

A. Vehicle counting module 
Y It is a cyclic process. Once the software starts running it had to be constantly kept running so that the output is real time. Various 
blocks that are involved in the vehicle counting module are shown in the fig.1 

 
Fig.1 Block diagram for Vehicle Counting Module 

B. Image acquisition 
Image acquisition is done using a camera which is mounted on the walls of parking lot if it is closed parking or on a street light in 
case of open parking. 
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Fig.2 showing the model of parking lot 

C. Image Processing 
We use gray scale image so that it can be processed faster. Image needs to be converted to a gray scale format so that each pixel can 
be simply compared with the threshold. The equation to do is shown in Equation (1). The rgb2gray command is used to do this.  
Gray = (0.299*r + 0.587*g + 0.114*b)                                     (1)  
Equation (1) is to convert RGB values to a gray value. 

 
Fig.3 Grayscale image 

D. Edge detection 
Edge detection is an image processing method for finding the boundaries of objects within images. The process works by detecting 
discontinuities in brightness .Edge detection is used for image segmentation and data extraction in fields such as image processing, 
computer vision, and machine vision. 

 
Fig. 4 Edge detected region 

E. Image development 
After obtaining the segments for the objects used the noise in the image needs to be erased. This can be achieved through dilation 
and erosion. Dilation increases the boundary of the objects in the picture. However this is good to fill up holes in objects. On the 
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other hand erosion decreases the boundary of the objects so that they can be easily distinguished from one another. We dilate the 
image and then we fill the particular image so that it will become easy for extraction. 

 
Fig. 5 Dilated image 

After dilating the image we will fill the image to form proper circles so that they can be detected and in this project we work and 
find out using circles. 

 
Fig. 6 holes filled image 

III.  GUI 
The GUI stands for Graphical user interface. It basically consists of an axes to preview the live video and a push button to start and 
a static text to show the output. Once the start button is pressed the projects doesn’t need any human intervention for its working. 
The code automatically reruns once again after certain interval of the time based on the rush of the parking lot. Now a day we want 
any thing to be real time and have an access to what is happening. For this reason a live feed along with real time information on 
how many cars are present is included in the graphical user interface. 
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Fig. 7 Output 

IV.  CONCLUSIONS 
An image based method of detecting the availability of a car park was modeled and tested with different occupancy scenarios of car 
parks. The method of analyzing an aerial view of the car park has been presented step by step. This consists of finding car park 
coordinates from an empty car park, acquiring an image with cars, converting the image to black and white for simple analysis, 
removing noise and determining whether car parks are vacant or filled. The current limitation in this project is the accurate test 
reading results in few errors which we hope to overcome in future.. 
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