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Abstract- Parking is one of the facilities that cannot be
separated from the smart transportation system. The parking
problems are so many in this time because many people own
cars are increasing and Lack of space, there are many
solutions for some issues, but some of these solutions still have
issues, such as cost it is a big problem and the numbers of
sensors in one park. The main objective of our work is to
monitor the cars in the parking system using image
processing. This work proposes a new system for providing
parking information and guidance using image processing.
The system detects cars through images instead of using
electronic sensors embedded on the floor. A camera is
installed at the entry point of the parking lot. It will capture
aerial image sequences. The proposed system design through
the Matlab makes use of the combined edge detection and
coordinate bound pixel sections in determining whether a
parking space in the acquired footage is occupied or not. Also
it detects the wrongly parked cars in the parking lot. With this
work, real time image processing increases the efficiency to
the parking system and lower cost than installing individual
car sensors in each parking space.

Keywords- Image processing, object detection, parking space,
position

I. INTRODUCTION

In olden days people use the public mode of transportation as
bus and train for moving from one place to another. But due to
globalization the people move from rural area to urban areas
for employment and other needs the Individual transportation
have been improved a lot for their ease. Owing to these
increase in vehicle the parking become very complicated and
the people can park their on the either sides of the roads
results in heavy traffic. At present there is no systematic
approach in parking system. The manual control can be
implemented in some areas but it is no so sound to satisfy the
present number of vehicles. The number of vehicle was more
than the number of parking areas.

The administrations have implemented many
techniques to ensure the effortlessness of traffic at car parking
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zones. At present most the people not aware of the empty
space at the parking areas. In proposed idea the camera can be
used to sense the empty space through video image detection.
The image can be captured and they can be allowed to image
segmentation and edge detection through boundaries with
canny operator method. The moving car is to be parked at
specific zone, at first the parking area has to be identified at
the zone then the parking space has to be identified and check
whether there is empty space is available or not. In the parking
area the Image processing technique have been implemented
that will undergone the image segmentation and edge
detection.

The problem occurs is when the object is moving at
high speed it is a tedious job to take snap on that image. The
present work attempts on identifying the cars present whether
placed correctly or not by completely avoiding the use of
sensors in a parking lot.

Il. LITERATURE REVIEW

Scientists with MIT constructed an honest sensor
bundle [1] with 2000 of which in important cars and trucks,
measures typical pace, additionally to learning the rocks or
normal water while traveling. These people find vehicles using
disturbances within earth’s magnet niche as a results of
vehicles. People examine diverse approaches to depend upon
new or used cars. Most are in-road inductive loops, probe
vehicles within site visitors, entry to permanent magnetic
devices, us going for wise streets studs, some ma-chine eye
sight solutions (with problems) and using info due to mobile
or portable mobile network. The task objectives are solving
the efficient potential customers’ operations and road safe
practices obstacle by providing some assembly to urge
customer info.

Hsiao-Kuang et al. (2014) proposed WSN-based
traveling facts range along side communication process. These
people engineered additionally to prototype hardware
additionally to applications WSN themes. Additionally, they
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establish you're the various parts of IT’S for the explanation
that security sub-system, approach sub-system, execution sub-
system additionally to communication sub-system. That they
produced some nodes choices: vehicle machine (mobile
nodes), roadside equipment (static nodes) alongside inter-
section item (sink). One’s own success targets solving that
successful supervision and additionally road safety practices
struggle by giving the composition to gather traffic knowledge

[2].

Qing, et al.., (2014) studied an honest VANET that
has roadside entrance nodes. Their particular inter-vehicle
conversation (IVC) process offers a few of categories of
connection; routine along with aware based. Their specific
purpose should be to enhance safe practices. They were
proven their specific criteria working with Matlab simulators
and lastly accomplished concerning appliance applying
smallish rural autos. Additionally, they highlight several other
VANET implementations. You succeed targets curing the
successful potential customer’s operations to-gather with
highway safe practices challenge by giving an honest
structural part to recover traffic data [3].

Venkateswaran et al., (2014) provide some traffic
monitoring process implemented as a results of WSN using
the essence some bendable, efficient, low-cost additionally to
low-maintenance Wi-Fi solution concerning choosing traffic-
related info to induce generating safety warnings for black
color sites down the road mobile network. One’s own WSN is
formed of a specific Entrance Node (GN) alongside n Sensor
Nodes (SNs) implemented on the roadside as per some on the
brink of linear topology [14].

Data within the SNs is typically collected from the
GN additionally to delivered to Road Side Equipment (RSU)
responsible for fusing the concept by means of traffic-related
data files produced just by free options. Their system has be-
come tested using quite few serious use-case circum-stances.
Their report comprises addition particulars by using TelosB.
The work marks solving the useful traffic organization test by
giving a decent framework to induce traffic data.

As per study by Chen, Na, et al. (2016) the
necessities for a successful WSN construction designed for
ITSs. These people surveyed WSN architectures and
additionally stated a principal amount of HER projects.
They've already labeled all of them straight into monitoring
parking lots, traffic supervision additionally to influence, and
traffic evaluation. They will point out the most element
aspects which will generate the model of WSN . They’re
particular succeed targets solving this effective traffic
organization obstacle along with improving upon buyer
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working experience by providing a competent WSN
engineering [5].

Srinu, M. Venkata, and B. Shiva Shankar (2016)
consider detailed analysis of the mobile topology , energy
conserving and additionally stability additionally to integrity.
These people seal the deal electronic style and style related to
multilevel sensor node and additionally mobile network
methods suited to urban open take strategy via the web travel
and leisure buses, might be administered with real-time, to
realize the aim of intelligent operations. It offers higher cost
performance look when placed against today's Navigation
Systems applied to general transportation system strategy.
People present their particular answer, however, certainly no
comparison created from by using prevailing treatments. Their
work objectives curing this powerful traffic organization
concern by providing an assembly to accumulate traffic facts

[6].

Merriman ET. Al, (2016) studies show a strong
construction to boost the safe practices from road travel
around applying WSN and Wireless Bluetooth. Most of the
people additionally discuss an ad-hoc mobile network creation
concerning vehicles additionally to facts trading sensed as a
results of detectors. Their simulation effects demonstrate
which Wireless Bluetooth together with sensor systems are
often used collaboratively to increase wellbeing with streets
travel around. Additionally, they highlight tons of pattern
factors for its. You’ll get the work done targets at curing the
road welfare challenge by giving some knowledge selection
structural part determined by WSN additionally to Bluetooth

[71.

Chen, Xiaohong, etal. (2016) discuss heterogeneous
wireless sensor network to urge traveling system functions.
Inside their daily news, WSN uses inside The Country's, that
transportation techniques alongside the employ middleware to
assist you mix heterogeneous Wi-Fi co-operative subjects
usually are talked over [8]. They de-scribe various hardware
tools which could be utilized since mobile cooperating toys
within the prototype functions. Some functions from each
hierarchical stage alongside an inter-hierarchical stage
application have with results from those tests around
researching the feasibility of using middleware inside actual
take program applications. Inside their proxy newspaper,
Xiaohong, et al., provide an incredible comparison related to
mobile technologies and a few more ITS jobs on their
extension daily news. Both of their functions aim at helping
you out with the use-full traffic direction struggle by providing
an honest assembly to accumulate traffic data files choosing
heterogeneous WSN.
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Zips, Patrik, Martin Bock, and Andreas Kugi (2016)
additional analyze the number of choices related to
exploitation the technological know-how from WSN within A.
In-depth detailed description from sensor node developed for
sensing the intensity of magnetic discipline in addition to
velocity is usually given..You succeed targets in clearing up
that efficient traffic direction test just by keeping track of
vehicles in addition to classifying these in line with one's own
span shape.

Sabnam ET. al, (2016) in the Double Abdullah
University or college involving Scientific discipline together
with Know-how work with unaggressive infrared along with
an ultra-sonic sensor to help you classify new or used cars and
additionally discover flooding at pavements. Their own
operate targets helping you out with this effective traffic
direction in addition to roads essential safety difficulties by
checking vehicles, classifying him or her and additionally
discovering flood upon streets [10].

1. EXISTING SYSTEM

In our time the population is growing, and there are
so many things growing with it, like that the number of the car
in our case, and it is so important today to have a car, so the
cars need places to park. There are so much parking for cars
and many companies that build systems to count number of
cars in the parking or the vacant parking and vacant floor by
using so many kinds of sensors and other kinds of cameras to
solve many problems. There are so many companies using
sensors to solve the parking problems, and they use one sensor
in each park at least, and that makes the cost so expensive that
makes for us a new problem the cost. That made us think
companies who just count number of cars in the parking or the
vacant parking and vacant floors didn’t solve in our point of
view one of the most important problems that we have, the
wrong parking like take two parking or don’t park in the right
place and that gives us a problem in “Ideal Efficiency
parking”.

IV. PROPOSED SYSTEM

The proposed system in Figure makes use of the
image processing techniques of the Matlab starting from
image acquisition up to the image detection.

First, the system first initializes by acquiring video
footages from the parking area. A still image of the video
footage showing a completely empty parking area would also
be needed in the image processing in marking the boundaries
of each parking slot relative to the frame angle of the camera.
Image segmentation is done by edge detection algorithm. So
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first we detect these edges in an image and by using these
filters and then by enhancing those areas of image which
contains edges, sharpness of the image will increase and
image will become clearer. After detecting the parking slot
boundaries, the system detect the empty spaces in the lot and
also identifies wrongly parked cars.

MODULES
Image Processing

In image processing the concept of feature detection
refers to methods that aim to computerize the image
information and to make local decisions in all areas of the
image whether there is an image feature of the given type at
that time or not. Emerging features will be subsets of the
image domain, usually in the form of individual points,
continuous curves or connected regions. Fundraising image
classification methods mainly rely on low-profile features.

An image can be represented as a matrix of the
values of its gray pixels. The same image can look very
different when viewed on a dull CRT monitor or on a bright
LCD screen. The decision may also affect the presentation of
the image; high resolution can result in the image taking up
less space on the screen, but this can be counteracted by the
loss of color depth: monitoring may be a 24-bit color display
at lower resolutions. If the monitor is bathed in bright light
(for example, sunlight), the image display may be
compromised. In addition, the personal viewing system will
affect the visibility of the image: the same image, viewed by
two people, may appear to have different characteristics for
each individual. For our purpose, we will assume that the
computer setting is as accessible as possible, and the monitor
is able to accurately produce the required grey values or colors
in any image.

Given the gray image, its histogram contains a
histogram of its gray levels; That is, a graph showing the
number of times each level of gray occurs in a picture.

The filter2 function performs the function of line
filtering for us; its use is filter2 (filter, image, composition)
and the result is a double-type data matrix. Parameter status is
selected; explains how to deal with the consequences. A local
filter can be used to make the edges of the image sharp and
crisper, which often leads to a photo that is more pleasing to
the human eye. This function is variously referred to as cutting
edge.

Line filters, as we have seen in previous sections, are
easy to define, and can be used very quickly and effectively by
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MATLAB. An empty filter is detected by a function that does
not match the values of the gray line value in the mask.

Simple examples are the top filter, which has a high
value under the mask, and a small corresponding filter, which
has a low value under the mask. Both the top and bottom
filters are examples of rank-order filters. For such filters, the
elements under the mask are ordered, and a certain amount is
returned as an extract. So if the values are given in sequence,
the lower filter is the rank-order filter where the first item is
returned, and the top filter is the rank-order filter where the
last item is returned by default - the line filter in MATLAB, a
function to use nl filter , which uses a filter in the image
according to the function previously described. If the function
is not yet defined, we should create a descriptive m-file.

In order to become suitable for digital processing, an
image function f(x, y) must be digitized both spatially and in
amplitude. Typically, digitizers are used to sample and
quantize the analogue video signal. Hence for creating an
image which is digital, one need to covert continuous data into
digital form.

The sampling rate determines the spatial resolution of
the digitized image, while the quantization level determines
the number of gray levels in the digitized image. A magnitude
of the sampled image is expressed as a digital value in image
processing. The transition between continuous values of the
image function and its digital equivalent is called quantization.

The number of quantization levels should be high
enough for human perception of fine shading details in the
image. The occurrence of false contours is the main problem
in image which has been quantized with insufficient
brightness levels. Image interpolation happens after you size
or distort your image from one component grid to a different.
Image resizing is critical after you got to increase or decrease
the overall range of pixels, whereas remapping will occur after
you square measure correcting for lens distortion or rotating a
picture. Zooming refers to extend the number of pixels, so
after you zoom a picture, you may see a lot of detail.

Interpolation works by using well-known information
to estimate values at unknown points. Image interpolation
works in two directions, and tries to attain a best
approximation of a pixel's intensity supported the values at
close pixels.

An anti-aliasing procedure that attempts to reduce the
appearance of split diagonal edges. Anti-aliasing gives the
appearance of smooth edges and high refinement. It works by
looking at how a good edge exceeds the nearest pixels..
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Contrast is an important factor in any subjective evaluation of
image quality. The contrast is an important factor in any image
quality submission test. Contrast is caused by a difference in
light from two adjacent areas. In other words, the difference is
the difference in the material that makes an object separate
from other objects and the background. Visually, the
difference is determined by the difference in color and the
intensity of the object. Many algorithms for achieving
comparative improvements have been developed and applied
to problems in image processing. If the image difference is too
high a certain distance, e.g. the image is too dark; information
may be lost in those areas that are overcrowded and similar.
The problem is adding an image contrast to represent all the
information in this input image.

Spatial domain filtering

Filtering is the process of transforming or enhancing
an image. Filtering is therefore a neighborhood operation, in
which the value of any pixel given in the output image is
determined by using a specific algorithm in pixel values in the
corresponding pixel input area. A pixel neighborhood is some
group of pixels, defined by their location relative to that
pixel.Spatial filtering is a form of finite impulse response
filtering (FIR). The filter is actually a mask for weights
arranged in a rectangular pattern. The process is to move the
mask next to the image and to do the work of duplicating and
collecting pixels covered by the mask.

Mean Shift Segmentation

After applying the filter, all convergence points are
found, and clusters are formed from those points. All
convergence points that are adjacent than hr in the spatial
domain and hs in the range domain are grouped together, in
fact the basins of attraction of the corresponding points are
concatenated. In the end, all points are labeled. The basins of
attraction of the modes, located within hr/2 in the color space,
are recursively fused until convergence. When the mean shift
procedure is applied to every point in the feature space, the
points of convergence accumulate in groups that can be
joined. These are the detected modes, and the associated data
points define their attraction basin. An image region is defined
by all the pixels involved with the same mode in the joint
domain.

The clusters are isolated by the boundaries of the
basins, and the value of all the pixels within are set to their
average. The process of delineation of the clusters is an
obvious outcome of the mode seeking process. After
convergence, the basin of attracting mode, i.e. data points that
are by all the mean shift procedures converging to that
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particular mode, automatically isolate a cluster of arbitrary
shape. The number of remarkable clusters present in the
feature space is automatically determined by the number of
notable modes detected. The parameter M is used for the
ending step of the algorithm: if the number of pixels in each
group is smaller than M, that pixel group is eliminated, i.e that
pixel group is joined to a similar neighbor region. It is
important to emphasize that the segmentation processes gray
level and color images in the same way. The only
contradiction is that in the former case the feature space has
three dimensions, the gray value and the lattice coordinates.

The algorithm starts with the filtering phase. After
filtering the information about convergence, point’s zi are
saved. Here M is the input parameter, which defines the
minimal region size. This algorithm is implemented in C++
functions MS Segment which call the functions MS Cluster
and Transitive Closure. The algorithm initially converts the
input image from RGB to L*u*v* color space. After
calculating zi, which is a matrix of D-dimensional pixels,
conversion back to RGB color space is performed. All points
are labeled after their cluster assignment. The number of
clusters P is controlled by the parameters hs and hr.

Edge Detection

The image enhancement module the binary Image
obtained from the image segmentation module is been
considered. In this process the image has be enhanced to
remove the unwanted noise obtained during the binary Image
conversion. They can be used to trace the outline of the
detected image.

Morphological Processing

The camera will take the images from various
locations with some noise. The obtained noise can be removed
with the help of a process called morphology. The
morphology can be a unique technique which is used to
neglect the imperfection obtained during the image
segmentation.The morphological mechanism undergone the
subsequent process named as Dilation, Erosion, Opening and
closing Process and among those four process the opening and
closing morphological process are the foremost commonly
used process for the noise removal. The opening N process is
to remove the tiny objects present in the segmented image and
the closing process is to remove the unwanted and tiny holes
present at the segmentation process.

The objective of the morphological mechanism is to
provide the exact edge and shape of the image without any
distortion. In the proposed mechanism the precise boundary of
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the image has got to be used to detect the empty parking lot is
to be traced. The rest of the process named dilation and
erosion is used in this stage in order to increase or decrease the
pixel range of the output image after enhancement. The
dilation is used to improve the pixel range to the outline
boundary of an image. The erosion is an another process
which can removes the unwanted pixels on the boundaries.

Image Detection

The obtained image after morphological process will
be a better quality output result. The obtained set of Pixel can
collectively provide the entire image. Thus the wrong parking
area in a parking slot can be recognized by the outline, Edge,
Boundary, Obiject, etc.

Hardware requirements:

Hardware . Intel Core i5 Processor
Speed : 2.01GHz

RAM :2GB

Hard Disk :500GB

Software requirements:
Operating System
Technology

- Windows 7/8/10
: MATLAB R2016a
V. IMPLEMENTATION RESULTS

The following is the output on implementation of the system.

N 0 main_badparting oui . < F
i

|
#" IDENTIFICATION AND TRACKING THE POSITION OF VEHICLES IN A PARKING LOT THROUGH IMAGE INPUT {
|

The input RGB picture:

Correct Parking - Blue Marked; Wrong Parking - Red Marked

UPLOAD IMAGE T mesus

Figure 1:Correctly parked cars

This page is for the users. The user has to provide the
input image of a parking lot which has to be in aerial view.
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| @ mainbadparting. g = x E

IDENTIFICATION AND TRACKING THE POSITION OF VEHICLES IN A PARKING LOT THROUGH IMAGE INPUT L

~ mesus |

UPLOAD IMAGE

Figure 2:Detection of wrongly parked cars

Corrrectly parked car is identified in blue color and
the car which violates the parking rule is identified in red color
.The small red box denotes the other space occupied.

VI. CONCLUSION

This paper proposes a new prototype for smart
parking system where object detection is used for monitor cars
in a parking lot. If the proposed architecture is implemented in
the day today life the parking of vehicle can be made easier.
The process of identifying the parking area and the number of
wrong parking slots can be determined with the help of an
Image processing technique. The parking slots can be
identified easily which results in detecting of parking the
vehicle in area within short span of time without any delay.
Thus the proposed architecture will be very helpful in park the
vehicle in the parking area without any distortion and which
results in the time and parking area consumption can be
reduced. To continue the project for a greater scope,we can
include feature like after identifying the cars which violates
the parking regulation,a penality warning may be given to the
driver through a SMS to the registered mobile number
provided.In this way ,parking space regulation can be
followed properly .
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