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Abstract

In modern day scenario due to heavy traffic, it is always significant to find a free parking slot to park a vehicle in crowded
area. The main motto of this project work is to find the available parking slot to park the vehicle and the current status of
free parking slot should available on user mobile application even before visiting the parking area. In this paper the image
processing technics is adapted to find the free parking slot. Camera captures the image of parking lot and the image is
analyzed to find the possible number of free parking slot. Contour method is implemented to find coloured circle on parking
lot which indicate the availability of slot. The various modifications like converting RGB images to HSV are performed on
Open CV platform which is installed on Raspberry pi. As Raspberry pi is used it is easy to bridge image processing task and
internet connectivity over server. It is efficient to send data over internet in small duration of time. This system provides
the proficient way for the user to park vehicle without any guide. This system can be implemented in any public parking
place, shopping complex, corporate offices etc. This method can be easily implemented in a short period of time and does

not require regular maintenance.
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1. Introduction

Now a day, in the high traffic world the vehicle parking is
most difficult for the user if he not properly known about
the parking lot status. In indoor parking lot driver take
more time to decide about the parking lot. There are vari-
ous ways to know about the real time status of parking
lot. In this parking lot there may use the sensing element
like RF sensor, ultrasonic sensor. But in that parking sys-
tem each lot needed the separate sensing element®. This
technique may take the more time to update information
about the status of lot, also it has many limitations.

The main objective of this system is to get the details of
free parking slot in a parking area. This information will
be available to user on his mobile application? The main
part in this parking management system it gives the exact
location of the vehicle in parking lot. The block diagram
of the working system is given in Figure 1. In this system
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the camera is used as the sensing element it is possible to
capture the image of many parking slots at a time. The
camera can be mounted at the corner to take snap of the
lot and send image to processing unit, here the processing
and controlled unit is raspberry pi2. With the help of USB
web camera, it captures the image of parking lot. As open
CV is installed on raspberry pi using proper program it
is possible to image processing on captured image. On
the parking slot floor there is one colored painted circle
in each slot by using image processing we have to find
which circle is visible in image if painted circle is present
in image it means there is no vehicle present in slot and
hence slot is free. If painted circle is not visible in image
it means vehicle is present on slot and slot is not avail-
able for parking®. This status of empty slot is available to
user on it mobile application, for this raspberry pi is con-
nected to internet using Wi-Fi and it data over server this
data is received by mobile application®*. In this scenario
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Telegram is used is used as mobile application. User can
easily check the status of available parking slot from any-
where to park his vehicle.

Figure 1. Block diagram.

2. Methodology

The system is based on both hardware and software. The
system prototype contains the one camera that is used
for the image capturing. This camera captures the image
continuously after particular time interval. As mentioned
in the Figure 2, this image is providing to the embedded
board Raspberry pi2. The raspberry pi module used to do
the image processing and send the information accord-
ing to the lot status get from processing. The raspberry
pi board is more compatible for the image processing as
it is work as minicomputer in the system. We can easily
install the software in it and use it. In raspberry pi mod-
ule C, C++, Python programming is possible. In this
system C++ programming is used to process image. The
main software component in the system is the OpenCV
libraries which contain the all package and header file
that support image processing. By including OpenCV
libraries in the C++ coding the function can used which
needed for the image processing.

3. Result and Discussion

In this vital part the conversion of image from one plane
to other takes place to extract the information from the
parking lot image®. The operation flow of the image pro-
cessing is shown Figure 3.

3.1.1 Image Identification

In this system the first task is to take the image by the
camera that install at the corner of the parking lot. The
image is 640x480 resolution. This image taken by the
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code function “cv Capture Camera ()”. This function has
parameter of the id of camera. If there are only one cam-
era the parameter is -1 and if it is more than one, then the
parameter may vary between 1 to 255.

[ Image Acquisition ]

@

Convert Image to HSV

.

Convert HSV Image to Binary Image

"

Eliminate Noise using erode
function

A

[ Image Segmentation ]

Figure 2. Algorithm.
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Figure 3. Image processing flow.

This image is the RGB image this image need to
process hence we convert it to the HSV image by using
function “RGB2HSV” the image from 3 components of
RGB will get converted into HSV image. This HSV image
is have the component of hue, saturation and value. This
conversion gives the high intensity at light color>.

After converting this image in HSV which not pro-
vide the much information. The image then converted
into gray image by using function “HSV2GRAY”. This
gray image
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gave the prior image near to binary image. The gray
image is obtained to get the binary image. The formula for
the RGB to GRAY image is shown.

Gray = (0.299*r + 0.587*g + 0.114*b)

In gray image the all pixel value is either near to zero
or near to 1 hence it is possible to obtain the binary image
from the gray image using threshold function. In thresh-
old function the threshold value is fixed from 0 to 255.
Generally, the thresholds value is nearly selected as 120
to 160. After thresholding the effect is we get the desired
area as one and rest all area as dark i.e. zero intensity. The
pixel below the threshold value will become totally dark
and the pixel above the threshold value become totally
bright.

The example of the test data is shown in the Figure
4. This is all we do in the programming to convert the
image into the information. The binary image has more
information related to this project while make decision
on presence of the free lot. The all process of the image
processing is display>.

Figure 4. Processed image.

3.1.2 Image Acquisition

In this system the camera is mounted exactly at top of the
parking lot. From the camera all the lot or maximum lot
that we want to process should see. Any vehicle can be
park in that region should not disturbed the camera. In
the installation of camera one more thing is that the any
unwanted light at that place should not allow which may
effect on the image RGB pattern and processing of that
image. The image should be get with same format every
time from the camera. The camera position is fixed at one
place should not vary again and again. This variation will
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effect on the image separation and may show the wrong
analysis.

3.1.3 Image Separation

After converting the image into the binary image which
gives the binary view of all lot. In this project we marked
the spot of green color on the parking lot this spot is
viewed as white in binary image and rest all in dark. There
may be the possibility of having green color vehicle or
other obstacle. To differentiate the circular spot from this
all unwanted region we are going for image separation.

In image separation the image is separated in such a
way that in each separate section the individual lot will
get. This individual section now processes easily. On this
individual section the counters are found and this contour
is check where it is circular and the area of this counter is
same as that of spot or not.

The counter is the one method to determine the pres-
ence of desired pattern in the binary image. The counter
is find using the “findcounor ()” function in which the
parameter of source image According to the pattern, the
decision is made and the information is generated. The
separation of the image is done by calculating the width
and height of the image. The function “cvsubImage ()” it
can give you the portioning of the image in rectangular
format. In this partitioned image the contour will find
and the lot is free or not will decide using the presence of
the circular spot.

3.1.4 Image Development

In the image processing the proper capturing of the image
is important. The image with less noise and less blur need
in the processing. The image captured by the camera may
be contain unwanted noise. In ordered to remove the
noise in the image the eroding is used. In eroding process
the small dots in binary image are easily remove which
not affect the further processing[3]. Image develop-
ment did at each stage after image separation. Due to the
removal of unvented white pixel the number of counter in
the image will get decrease and the process become faster
and more accurate.

3.1.5 Image Determination

Image at last stage is gives the information date. The infor-
mation data is the match count or not, if the lot is free the
image shows the circular spot. This makes sure that the
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slot is free. This information which is shown in the Figure
5, is then send from the system to user.
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Figure 5. Information from processing.

3.2 Hardware

3.2.1 Raspberry Pi 2

Raspberry Pi 2 is the minicomputer that have the oper-
ating system based on the Linux. Raspberry pi is very
high speed computing device which is more compatible
with the image processing. Raspberry pi is product by the
Broadcom. This computing device is based on the ARM
cortex A7 based dual core processor. The speed of the
raspberry pi 2 is up to 1 GHz. This computing device also
compatible to windows 10.

In this work raspberry pi2 module is used. The
OpenCV libraries are install in the raspberry pi2 com-
puter. As raspberry pi operating system is based on
Linux. The command line execution is possible in the
raspberry pi. The C, C++ and python code can run on
the raspberry. In this project the C++ coding is used with
including Open CV library files. On raspberry pi 2 there
are Ethernet connection, separate slot for the raspberry
camera and four USB port. Hence it makes easy to inter-
face the raspberry camera or normal USB web camera.
Also the raspberry has Ethernet cable which allow the
user to operate the raspberry on user computer connect-
ing it with Ethernet. Raspberry have its own server, or it
can right the raspberry pi is itself a server. Hence the data
from raspberry can send to the other user over net using
raspberry pi server.

3.2.2 Telegram

Telegram is the android software which is use to send the
data between user over internet. Telegram is able to send
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the text as well as photo. In this project the information
regarding the free lot or lot status. This information is
send from the raspberry pi to user mobile?®, as shown in
the Figure 6.

Telegram should install on both user and raspberry pi
module to send the information. In the software coding
the shell script is used for sending message automatically”.
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Figure 6. Status of free slot on mobile app.

4, Conclusion

In this modern scenario of increasing numbers of vehi-
cles, the trouble is to find the free parking slot to park
the vehicle in crowded area. Vehicle parking management
using Raspberry pi is one such project which shows the
user available parking slot and the exact position of the
slot in the parking lot. This work has been completed
using minimum available resources and minimum cost.
The vital advantage of this vehicle parking management
system is that it does not require any sensors at all. If any
obstacle other than car is present it does not detect it as
a vehicle and shows it as a free slot. Now a day everyone
having mobile and the output of this project is avail-
able on mobile application, so anyone can assess and get
information about free parking slot without any cost. If
user knows the free parking slot the driver of the vehicle
directly approaches to relative parking slot and it save the
time of user. This method can be easily implemented in
a short period of time and does not require regular main-
tenance.
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