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Abstract

Automatic number plate systems can be achieved through using various image processing techniques. A rapid increase in the number
of vehicle users. It is necessary to keep an eye on the use of automated systems and to maintain vehicle information for several
purposes. In our paper we executed an effective system for recognition of number plates of Indian vehicles. We are able to deal
with the noisy, low focused, cross angled and standard number plates of different sizes. These are all done in the pre-processing
stage. In the pre-processing stage we use a lot of techniques like Gaussian smoothing, Gaussian thresholding, sobel edge etc. In the
segmentation process we clear all the outlines of the number plate and focus on the characters of the number plate. Here we use the

OCR technique for reading the text in an effective manner.

Keywords: ANPR, CNPR, Open Cv ,Pytessaract , Easy OCR, Binary Search, Sorting, RGB, Gaussian Blurring.

INTRODUCTION

The massive integration of information technologies, under
different aspects of the modern world, has led to the treatment
of vehicles as abstract resources in information systems.
Since we need an eye or record on Vehicle information that
has to be gathered. This can be achieved by mortal agents or
by special intelligent outfit that will allow identification of
vehicles by their registration plate in real surroundings. Among
intelligent outfits, citation is made of the system of discovery
and recognition of the number plate of the vehicle. The system
of vehicle number plate discovery and recognition is used to
describe plates that do not detect the text from an image and
all that happens to the calculation module that uses position
algorithms, segmentation and character recognition. The
discovery and reading of license plates is a kind of intelligent
system and its considerable because of implicit operations in
several sectors which are recognized.
* Command forces: This system is used in the discovery of stolen
and searched vehicles and their number plates are recognized and
compared to the Vehicle Numbers in the record.

* Road safety system: This System is used to recognize license
plates exceeding a certain speed, and crossing of careless vehicles
across road surveillance etc.

» Parking operation: This operation is used in bus entrances and
exits and even in many areas of parking slots.

LITERATURE SURVEY

Muhammad TahirQadrionhisassumedresults fortherecognition
the OCR strategies is used that is vulnerable to misarrangement
and of different sizes. The affine transformation may be used to
advance the OCR popularity from numerous sizes and angles.
The programmed vehicle identity gadget the use of car license
plates is exhibited. A series of image processing strategies of the
machine for figuring out the car from the database saved within
the machine proposed that automatic number Plate popularity
(ANPR) is a method that catches the automobile photo and

confirms their license quantity. Automatic Number Plates can
also be used even for the presentation of stolen vehicles. ANPR
can be used in various manners by means of figuring out stolen
automobiles on the highway. Abd Kadir Mahamad on this paper
they explained an automated wide variety plate inspection of
letter sets of plates using picture processing and optical man or
woman popularity. An imperative gadget has been created for
the schooling interface using the LABVIEW software program.
Kuldeepak et al. In this paper they introduced that an excessive
stage of precision has been required with the aid of the wide
variety plate reputation when streets are occupied, and number
of automobiles are passing through. In this paper, by means
of optimizing different parameters, they have carried out an
exactness of 98%. It is vital that for the tracking stolen motors
and tracking of vehicles of an exactness of a 100% cannot
be bargained with. Therefore, to accomplish higher precision
streamlining is required. Moreover, the problems like stains,
blurred regions, smudges with numerous text patterns and sizes
should be remembered. These paintings may be further bound
to decrease the mistakes due to them. AmrBadr et al. In this
paper automated reputation of car registration code numbers
has ended up an imperative part in our day-with the aid-of-
day life. The paper is specifically explained in an automatic
variety Plate reputation (ANPR) the use of Transformation
operations, Histograms and a part of discovery strategies for
plate localization of number plate segmentation.

PROBLEM STATEMENT

*There is an escalating boom of cutting-edge local, urban and
countrywide street networks during the last a long time. This
has created the want for green tracking and control of street
traffic. The goal of this venture is to create a model with the
intention to be capable of recognizing and deciding the variety
plate from its image correctly.

*Due to various different behaviors of the license plates from the
USA to us like numbering system, vehicle colorings, language
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characters, and font styles of different registration codes, in
addition research remains needed. The most important purpose
of the proposed system is knowing Convolutional Neural
community,andapplyingittothevarietyplatereputationmachine.
EXISTED SYSTEM

In the previous systems, the number plate detection process is
very slow and inaccurate regarding the results and cannot work
properly on character deduction and segmentation is done on
the formal process so the recognition.

DISADVANTAGES

In the previous systems, there are no certain methods for its
implementation and recognition and the process is of several
complications and unable to detect the vehicle numbers,
which makes a greater disadvantage to the system, and we
can’t implement it to more than one function, and the results
obtained from them may not be even accurate and even works
to fail sometimes.

PROPOSED SYSTEM

Our system consists of the most modern and commonly
used database network, it helps people to store n number of
vehicle information in a single system. So, one can identify it
so easily and make it use the most advanced features and can
be used for any kind of vehicle in an easy and quick process.
In this section, we explain the number plate prediction using
Python, open cv and easy OCR algorithms. This includes
several processes like Image Acquisition, Image Pre-
Processing, Feature Extraction, and Neural Network based on
several classifications. It works as follows:

* License plate Acquisition

* License plate extraction

 License plate Segmentation

* License plate recognition
*Picture Acquisition {License Plate Acquisition}

This is the first and most important step in an LPR system. This
segment offers acquiring a photograph through the purchase
method. In our proposed method, we are using a high-resolution
virtual digital camera to attain the entire image. The obtained
picture should be 1200 x 1600 pixels.

*License Plate Extraction

This step plays a crucial role in an LPR machine system, which
forecasts the accuracy of the processing system with ease.
This segment extracts the location of interest that is from the
license plate, obtained by a photograph. The proposed system
entails “masking of a location with excessive probability of
license plate and then scanning the whole masked location for
registration code”.

*License Plate Segmentation

License plate Segmentation, also known as individual
identification or recognition of a character, takes the area of
interest and divides it into individual characters. In the proposed
method segmentation is carried out within the OCR segment.

*License Plate Recognition

The final step in the LPR System is to extract the isolated
characters. After splitting the extracted registration code into
individual characters, the individual character in every image
can be identified. There are many processes that are being used
to recognize these characters. But within our proposed method
we’re using Optical individual recognition that is a built-in
function in imaginative and Vision Assistant.

ADVANTAGES

In our proposed System, the whole Number plate detection
process take’s place in internal coding and render the output
with the set of vehicle number present in the database and as
per given input it produces the output and makes sure that the
given vehicle matches with the database or not and then allows
it’s it is a smart process, we can implement it over any types of
places like managing, place, Parking Slot, Community, District
and even Statewide by its good advantageous features and
helps in rendering the perfect results.

DATASET CONTENT

Dataset: Images of Indian vehicles in which the number plates
are clearly visible and are stored in a database.

Fig 1: Image representing list of vehicles
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STEPS AND IMPLEMENTATION [METHODOLOGY]
The proposed methodology consists of four major phases:
Those are the Image pre-processing,

Image detection, Image recognition and the final step is images
searching as showns in figure below.

Fig 2: Representation of Image Searching process and
Methodology
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Brief description of steps:
Step 1 Image pre-processing
Step 1.1 Noise reduction

The idea of Gaussian filtering/ Gaussian smoothing is to reduce
noise in detail and make it clear else noise free. This can also be
further used for image reusing. For an Image, mathematically,
Gaussian sludge can be expressed as
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The input image is made to convolve with this 2-D ‘G’matrix to
gain a smoothened image. In OpenCV, the process of Gaussian
smoothing or blurring can be used by the function as stated
here as cv2.Gaussian Blur (image, (),), where “()” refers to
the sludge size and ‘0’indicates the model to find the value of
standard deviation of (sigma) itself.

Step 1.2 RGB to Grayscale conversion

Converting an RGB image to grayscale saves a lot of time
since we’ve to perform a complicated image with Sobel sludge
over only one 2D matrix rather than an RGB image having
3 channels and making it complicated. Another reason is, in
case of image edge discovery we’re concentrated on observing
the intensity change and it’s easier to assay it in an Argentine-
gauged image.

Step 1.3 Edge discovery using Sobel method

The Sobel edge works based on a certain process by calculating
the gradient of image intensity at each pixel range of an image.
It finds the increase in direction of edge from light to dark and
the rate of change in the direction. The following terms are
used to perform edge discovery using Sobel method
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In OpenCV, cv2.Sobel (, 1, 0, ksize = 3) is used to perform edge
discovery using kernel size of 3.

Step 1.4 Under-Sampling

The process of license plate detection algorithm is supposed
to work on a steady and fixed frame. Generally, for a high-
resolution image, image processing algorithms tend to work a
bit slower than others. It’s just unjustified to consider images
with such a high resolution. This method reduces the resolution/
clarity of the image if it crosses the predefined threshold value.

Step 1.5 Morphological Metamorphosis

The Top- hat is used to enhance the bright object at the point
of area of interest in a dark background. Now the black- hat
operation (also known as undermost- hat) is used for enhancing
the dark objects of interest in a fairly bright background. From
our work, we can conclude that the Top- hat results are added
to the Actual image and the black- hat results are deviated/
subtracted from them.

Fig 3: Steps in image processing

(Step 1.5)

(Step 1.3) (Step 1.4)

Step 2 Number plate detection Step
Step 2.1 Apply Counters

Contour Tracing, also known as the Border reducing algorithm
is used for generating images. An image is a link of equal
intensity points along with the boundary. In OpenCYV, changing
images is likely to be the changing of a white object from the
black background, then in the Adaptive Gaussian Thresholding
stage, The Inversion operation has to be applied to get the
accurate results.

Step 2.2 Filter Silhouettes and prize region of interest

For small regions, substantially the sharp edges and noise
outliers, silhouettes/Outlines are applied. A mortal eye can
easily figure out that similar outliners are gratuitous, but this
must be applied or implemented into a program. Originally, the
bounding boxes were applied to each and every image. Also,
for each image, the following factors were taken similar as
minimal image area, minimal image range and height, minimal
and maximum possible aspect rates. This redounded in the
filtering of utmost of the gratuitous outliners, propelling us
near to our idea, for the Descry number plate.

KL 26 H 5003

(Step 2)

Step 3 Number plate recognition Step
Step 3.1 Number plate de-skewing

Skew is the measure of gyration necessary to return an image
to vertical and perpendicular alignment. Skew is measured in
degrees. De-skewing is a process by which a skew is removed
by rotating/processing an image by some quantum as its
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false allegations are removed in the contrary direction. These
results are obtained in the form of a horizontally and vertically
arranged image where the textbook runs across the runner
rather than at an angle. In our design, this step is done using
ratio_and_rotation () method.

Step 3.2Pre-process region of interest

The Preprocessing Filters the region of interest possibly by two
or more outliers may fully lapped with each other, as in the
case with the number ‘zero’. The inner figure, if detected in
the process, may be fully inside its external figure. Due to this
difference, both outliers may get honored as separate characters
during the recognition process. However, we also resize the
image before doing this step, if demanded by Customers.

Step3.3 Number plate textbook recognition

The tool Python-tesseract is used for character recognition
(also called as OCR) in python. That is, it’ll write and “read”
the textbook inculpated images. We’ve used this tool mostly to
gain the textbook related images that are filtered as de-skewed
images.

Number plate...

KL 26 H 5009
Text : KL 26 H5009

(Step 3)
Step 4: Searching unknown image

Step 4.1: Create database

Using Step-1,2 and 3, register all the vehicles in the dataset and
store them in a database after removing other special characters.

Step 4.2: Sorting

To make the final stage of searching more efficient, we are
performing sorting operations on the detected texts. This is
done using a quick sort algorithm. Quick sort is a part of the
divide and conquer algorithm and is not so stable and in the
place of sorting.

Quick sort:

Flowchart:

Fig 4: Quick sort representation

Time complexity: Best case: O (n log (n)) Average case: O (n
log (n)) Worst case: O (n 2)

Space complexity: Best case: O (log (n)) Worst case: O(n)

Step 4.3: Searching

Pass a new image and follow steps 1,2,3. Obtain the new
vehicle’s registration number and check if it is present in the
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database using the Binary search method. Binary search is Fig 8: Detected Number Plate
another simple divide and conquer algorithm that is performed
on a sorted array/list. It processes better than linear search
algorithms in case more images are present in the dataset.

Binary search:
Flowchart:

Fig 5: Binary search representation

Fig 9: New Image

| searchlarnftmidx) |

The car number to search

The Vehicle

bearchiarr mid.right.x)

Fig 11: Searched Output

Time complexity: 1t takes O(log(n)) time complexity, which
when compared with linear search is much better, especially
when the array size gets larger. Space complexity: O (1)
Outputs

Fig 6: Detected Number Plate

»Tecome to the Number

RESULT

Here by this experiment the result obtained is utmost accurate,
(Detected number plate) but the challenges faced and obtained solutions is as follows

Dealing with bright and dark objects.

Fig7: Sorted Number Plates Solution: Many detailing presents in an RGB image become

less highlighted when we convert it into a grayscale. To
visualize the change in intensity and thus to deal with bright
and dark objects in the image, converting it to grayscale works
best.

Dealing with noisy images.

Solution: We have filtered the image with a Gaussian filter
in the pre-processing stage to reduce the noise present in the
image.

Dealing with cross-angled or skewed number plates.

Solution: De-skewing, i.e., rotating the image to the required
position can be done to detect the text present on the number
plate.
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Dealing with non-standard number plates.

Solution: The code we implemented won’t give any results in
case of non-standard/ partially torn number plates. Hence, they
won’t be stored in the database and searching is not possible
on it.

Resolving these problems and challenges with solutions we
were able to solve them to obtain accurate results.

CONCLUSION AND FUTURE WORK

In this process an automatic number plate recognition system
using vehicle license plates is introduced. This system utilizes
image processing methodologies for fetching the vehicle from
the database stored in the computer by the user. The system
works on a wide range of conditions and discrete features of the
number of License plates. The system is formed and executed
in Matlab, and performance is tried on genuine images. In the
beginning, work has been done on countered number plates
by their detection using different tools. This system has an
issue of Some rectifications and images taken from separation.
In the proposed work a new system has been proposed for
denoising and for the better character reorganization using
standard classifiers of neural networks and to give better body
discovery. So as to make work smoothly with record and
security. Since we did not use complex machine knowledge
and deep knowledge algorithms there are some downsides of
this design but it will work efficiently if executed in containing
society/ apartment/ institution to allow inhabitant’s vehicles
outdoors and nearly all the challenges we faced while working
the problem are resolved to a good extent. ANPR can be further
exploited for vehicle holder identification, vehicle model
identification traffic control, vehicle speed control and vehicle
position shadowing. It can be manually and bring effective
for any country for low resolution images some enhancement
algorithms like super Resolution of (30), (31) of images should
be concentrated. Most of the ANPR focus on recycling one
vehicle number plate but in real- time there can be further than
one vehicle number plate while the images are being captured.
In multiple vehicle number plate images are considered for
ANPR while in utmost of other systems offline images of
vehicles, taken from an online database that has similar inputs
to ANPR so the exact results may diverge from them.
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