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ABSTRACT

In this era of fast-growing technologies, there is a huge demand among the people for

a secure lifestyle and travelling. In the past decade, the number of vehicles on road has

been increased. Tracking of individual vehicle becomes a very challenging task with the

massive growth in the vehicular sector every day. This paper suggests an automated

vehicle tracking system for the fast-moving vehicles with the help of the surveillance

cameras on the roadside. The process of getting CCTV footage in the real time

background is very tedious process. To cater to this problem, an efficient deep learning

model such as You Only Look Once (YOLO) is used for object detection.

The proposed work consists of four main steps. In the first step, video footage is

converted into images and the car is detected from each of the frames. In the next step,

license plate is detected from the detected cars. In the final step, the number plate

characters reading are recognized from the detected number plates. The proposed

deep learning model uses Image AI library to make the training process easier.

Tamil Nadu license plate images are used to analyses the performance of the model.

The accuracy of 97% is achieved for car detection, accuracy of 98% is achieved for

number plate localization and accuracy of 90% achieved for character recognition.
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CHAPTER 1

INTRODUCTION

In last few years, ANPR or license plate recognition (LPR) has been one of the useful

approaches for vehicle surveillance. It is can be applied at number of public places for

fulfilling some of the purposes like traffic safety enforcement, automatic toll text

collection, car park system and Automatic vehicle parking system. ANPR algorithms are

generally divided in four steps: (1) Vehicle image capture (2) Number plate detection (3)

Character segmentation and (4) Character recognition. The first step i.e., to capture

image of vehicle looks very easy but it is quite exigent task as it is very difficult to

capture image of moving vehicle in real time in such a manner that none of the

component of vehicle especially the vehicle number plate should be missed. Presently

number plate detection and recognition processing time is less than 50 ms in many

systems. The success of fourth step depends on how second and third step are able to

locate vehicle number plate and separate each character. These systems follow

different approaches to locate vehicle number plate from vehicle and then to extract

vehicle number from that image.

Most of the ANPR systems are based on common approaches like artificial neural

network (ANN) , Probabilistic neural network (PNN), Optical Character Recognition

(OCR), Feature salient, MATLAB, Configurable method, Sliding concentrating window

(SCW), BP neural network, support vector machine(SVM), inductive learning, region

based, color segmentation, fuzzy based algorithm, scale invariant feature transform

(SIFT), trichromatic imaging, Least Square Method(LSM), online license plate matching

based on weighted edit distance and color-discrete characteristics. A case study of

license plate reader (LPR) is well explained in. Some authors focus on improving

resolution of the low-resolution image by using technique called super resolution.

Sometimes it becomes necessary to assess the quality of ANPR system. In a quality

assessment of visual and ANPR is well explained. A comprehensive study of License

plate recognition (LPR) is well presented in. Throughout this literature, number plate

and license plate are used interchangeably.
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MACHINE LEARNING

7 Steps of Machine Learning

1) Step 1: Gathering Data.

2) Step 2: Preparing that Data.

3) Step 3: Choosing a Model.

4) Step 4: Training.

5) Step 5: Evaluation.

6) Step 6: Hyper parameter Tuning.

7) Step 7: Prediction.

Introduction:

In this blog, we will discuss the workflow of a Machine learning project this includes all

the steps required to build the proper machine learning project from scratch.

We will also go over data pre-processing, data cleaning, feature exploration and feature

engineering and show the impact that it has on Machine Learning Model Performance.

We will also cover a couple of the pre-modelling steps that can help to improve the

model performance.

Python Libraries that would be need to achieve the task:

1) Numpy

2) Pandas

3) Sci-kit Learn

4) Matplotlib

Understanding the machine learning workflow

We can define the machine learning workflow in 3 stages.
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1) Gathering data

2) Data pre-processing

3) Researching the model that will be best for the type of data

4) Training and testing the model

5) Evaluation

The machine learning model is nothing but a piece of code; an engineer or data

scientist makes it smart through training with data. So, if you give garbage to the model,

you will get garbage in return, i.e., the trained model will provide false or wrong

prediction

1. Gathering Data

The process of gathering data depends on the type of project we desire to make, if we

want to make an ML project that uses real-time data, then we can build an IoT system

that using different sensors data. The data set can be collected from various sources

such as a file, database, sensor and many other such sources but the collected data

cannot be used directly for performing the analysis process as there might be a lot of

missing data, extremely large values, unorganized text data or noisy data. Therefore, to

solve this problem Data Preparation is done.

We can also use some free data sets which are present on the

internet. Kaggle and UCI Machine learning Repository are the repositories that are

used the most for making Machine learning models. Kaggle is one of the most visited

websites that is used for practicing machine learning algorithms, they also host

competitions in which people can participate and get to test their knowledge of machine

learning.

2. Data pre-processing
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Data pre-processing is one of the most important steps in machine learning. It is the

most important step that helps in building machine learning models more accurately. In

machine learning, there is an 80/20 rule. Every data scientist should spend 80% time for

data per-processing and 20% time to actually perform the analysis.

Data pre-processing is a process of cleaning the raw data i.e. the data is collected in the

real world and is converted to a clean data set. In other words, whenever the data is

gathered from different sources it is collected in a raw format and this data isn’t

feasible for the analysis. Therefore, certain steps are executed to convert the data into a

small clean data set, this part of the process is called as data pre-processing.

As we know that data pre-processing is a process of cleaning the raw data into clean

data, so that can be used to train the model. So, we definitely need data pre-processing

to achieve good results from the applied model in machine learning and deep learning

projects. Most of the real-world data is messy, some of these types of data are:

1) Missing data: Missing data can be found when it is not continuously created or

due to technical issues in the application (IOT system).

2) Noisy data: This type of data is also called outliners; this can occur due to human

errors (human manually gathering the data) or some technical problem of the

device at the time of collection of data.

3) Inconsistent data: This type of data might be collected due to human errors

(mistakes with the name or values) or duplication of data.

Three Types of Data

1) Numeric e.g., income, age

2) Categorical e.g., gender, nationality
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3) Ordinal e.g., low/medium/high

These are some of the basic pre — processing techniques that can be used to convert

raw data.

1) Conversion of data: As we know that Machine Learning models can only handle

numeric features, hence categorical and ordinal data must be somehow converted into

numeric features.

2) Ignoring the missing values: Whenever we encounter missing data in the data set

then we can remove the row or column of data depending on our need. This method is

known to be efficient but it shouldn’t be performed if there are a lot of missing values in

the dataset.

3) Filling the missing values: Whenever we encounter missing data in the data set

then we can fill the missing data manually, most commonly the mean, median or highest

frequency value is used.

4) Machine learning: If we have some missing data then we can predict what data

shall be present at the empty position by using the existing data.

5) Outliers’ detection: There are some error data that might be present in our data set

that deviates drastically from other observations in a data set. [Example: human weight

= 800 Kg; due to mistyping of extra 0]

Researching the model that will be best for the type of data

Our main goal is to train the best performing model possible, using the pre-processed

data.
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Fig 1.1   Supervised Learning and Unsupervised Learning

Supervised Learning:

In Supervised learning, an AI system is presented with data which is labelled, which

means that each data tagged with the correct label.

The supervised learning is categorized into 2 other categories which are “Classification”

and “Regression”.

Classification:

Classification problem is when the target variable is categorical (i.e., the output could be

classified into classes — it belongs to either Class A or B or something else).

A classification problem is when the output variable is a category, such as “red” or

“blue”, “disease” or “no disease” or “spam” or “not spam”.
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Fig 1.2   Classification

As shown in the above representation, we have 2 classes which are plotted on the
graph i.e. red and blue which can be represented as ‘setosa flower’ and ‘versicolor
flower’, we can image the X-axis as there ‘Sepal Width’ and the Y-axis as the ‘Sepal
Length’, so we try to create the best fit line that separates both classes of flowers.

These some most used classification algorithms.

● K-Nearest Neighbor

● Naive Bayes

● Decision Trees/Random Forest

● Support Vector Machine

● Logistic Regression

Regression:

While a Regression problem is when the target variable is continuous (i.e. the output is
numeric).
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Fig 1.3   Regression

As shown in the above representation, we can imagine that the graph’s X-axis is the
‘Test scores and the Y-axis represents ‘IQ’. So we try to create the best fit line in the
given graph so that we can use that line to predict any approximate IQ that isn’t present
in the given data.

These some most used regression algorithms.

● Linear Regression

● Support Vector Regression

● Decision Tress/Random Forest

● Gaussian Progresses Regression

● Ensemble Methods

Unsupervised Learning:

The unsupervised learning is categorized into 2 other categories which are
“Clustering” and “Association”.

Clustering:

A set of inputs is to be divided into groups. Unlike in classification, the groups are not

known beforehand, making this typically an unsupervised task.
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Fig 1.4    Clustering

Methods used for clustering are:

● Gaussian mixtures

● K-Means Clustering

● Boosting

● Hierarchical Clustering

● K-Means Clustering

● Spectral Clustering

Overview of models under categories:
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Fig 1.5     Overview of models

Training and testing the model on data

For training a model we initially split the model into 3 three sections which are ‘Training
data’, ‘Validation data’ and ‘Testing data’. You train the classifier using ‘training data set’,
tune the parameters using ‘validation set’ and then test the performance of your
classifier on unseen ‘test data set’. An important point to note is that during training the
classifier only the training and/or validation set is available. The test data set must not
be used during training the classifier. The test set will only be available during testing
the classifier.

Fig 1.6   Training Set

Training set: 

The training set is the material through which the computer learns how to process
information. Machine learning uses algorithms to perform the training part. A set of data
used for learning, that is to fit the parameters of the classifier.

Validation set: 
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Cross-validation is primarily used in applied machine learning to estimate the skill of a
machine learning model on unseen data. A set of unseen data is used from the training
data to tune the parameters of a classifier.

Fig 1.7   Validation Set

Once the data is divided into the 3 given segments, we can start the training process.

In a data set, a training set is implemented to build up a model, while a test (or
validation) set is to validate the model built. Data points in the training set are excluded
from the test (validation) set. Usually, a data set is divided into a training set, a
validation set (some people use ‘test set’ instead) in each iteration, or divided into a
training set, a validation set and a test set in each iteration.

The model uses any one of the models that we had chosen in step 3/ point 3. Once the
model is trained, we can use the same trained model to predict using the testing data
i.e., the unseen data. Once this is done, we can develop a confusion matrix, this tells us
how well our model is trained. A confusion matrix has 4 parameters, which are ‘True
positives’, ‘True Negatives’, ‘False Positives’ and ‘False Negative’. We prefer that we get
more values in the True negatives and true positives to get a more accurate model. The
size of the Confusion matrix completely depends upon the number of classes.
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True positives: These are cases in which we predicted TRUE and our predicted output
is correct.

True negatives: We predicted FALSE and our predicted output is correct.

False positives: We predicted TRUE, but the actual predicted output is FALSE.

False negatives: We predicted FALSE, but the actual predicted output is TRUE.

We can also find out the accuracy of the model using the confusion matrix.

Accuracy = (True Positives +True Negatives) / (Total number of classes)

i.e., for the above example:

Accuracy = (100 + 50) / 165 = 0.9090 (90.9% accuracy)

5. Evaluation

Model Evaluation is an integral part of the model development process. It helps to find
the best model that represents our data and how well the chosen model will work in the
future. To improve the model, we might tune the hyper-parameters of the model and try
to improve the accuracy and also looking at the confusion matrix to try to increase the
number of true positives and true negatives.
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CHAPTER 2

LITERATURE SURVEY

Chirag Patel “Automatic Number Plate Recognition System” Year 2020

Advanced picture handling is the utilization of PC calculations to process, use, and

decipher pictures. As a rancher, you assume a significant part in numerous areas of

day-to-day existence. Despite the fact that picture improvement itself has been

exceptionally fruitful, research is being done on picture search, utilizing it to more readily

arrange, and Advanced Learning (Machine Learning as a feature of the more extensive

local area). Promoting vehicle tags is one of the main themes in Computer Vision. Since

the vehicle enrollment number is the vehicle's unique and planned element, it has many

periods of the program.

With respect to the Ethiopian plates, they have unique elements, for example, Amhar

letters, various sizes and plaques. Despite the fact that exploration has been done on

ELPR, endeavors have been made to utilize traditional imaging innovation, however it
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has never been contemplated top to bottom. The momentum concentrate on expects to

resolve the issue of ELPR, just as top to bottom exploration and picture improvement.

TensorFlow will be utilized to make an inside and out study and picture handling

framework utilizing. OpenCV-Python. Along these lines, as you complete this review,

you will acquire an inside and out take a gander at the manifestations of Ethiopia and

the truth that is going to be caught. This page tells the best way to control a vehicle

utilizing a speed camera. Getting CCTV accounts continuously is a dreary cycle. To

tackle this issue, we use top to bottom examination strategies like One-Eyed (YOLO) to

get anything.

Vitor Greati Agunialdo Bezerra “Synthetic image generation for training deep
learning based Automatic License Plate Recognition System” Year 2021

The arranged action comprises of four fundamental stages. The initial step is to change

over the pictures into pictures and acquaint the machine with each casing. In the

subsequent stage, the tag will show up on the apparent vehicle. In the last advance,

decide the quantity of intelligible plaques in light of the figure shown. The longing for

inside and out learning utilizes the AI ​​library to work with learning. Tamil Nadu plaque

pictures are utilized to examine model execution. Vehicle search gives 97% precision,

98% honesty by matching tags, and 90% via vehicle preparing [3].

Sahar S. Tabrizi “The Acknowledgment Period of Frameworks” Year 2019

Assuming the vehicle is unlawful, it tends to be a drawn-out, tedious work and truly

challenging to track down. The recognized logo will show up on the client's picture and

will be filed alongside the time and date utilized. It is smarter to lessen security issues

and increment stopping security. PC innovation assumes a key part in this number plate

move project. A video was taken from the video to recognize the characters. In light of

the above framework, the procedure of deciding the construction from the picture

recognizes valid and bogus plaques. In the venture, we show the quantity of plaques

that not entirely settled from the AI calculation introduced in the framework [4].

Dipti Shah, PhD “Automatic Number Plate Recognition Using Deep Learning”
Year 2018
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Machine acknowledgment is an important capacity of a reconnaissance framework.

This report presents a preparation-based technique for vehicle enlistment. The entire

interaction is partitioned into three phases, to be specific taking pictures, finding the

tiles, and perceiving the numbers on the tiles. The HOG capacities are utilized for the

end goal of preparing, and the Support Vector Machine is utilized for grouping purposes

and is over almost 100% precise during recognizable proof. The calculation has been

tried on in excess of 100 pictures. As of late, vehicle number plate ID (LPR) has turned

into a key application innovation for security and traffic applications, going from traffic

signal to leaving access control and data management1.

Basically, LPR recognizes vehicles and gives direction to additional vehicle observing

and execution analysis1. Vehicle tag recognizable proof (LPR) assumes a significant

part in an assortment of uses, including solo leaving, confined region security control,

transit regulation requirement, blockage estimating, and cost assortment. LPR methods

change from one program to another, contingent upon various workplaces. The vast

majority of the past work has some way or another restricted working conditions, like

indoor landscape, fixed foundation, consistent lighting, confined speed of vehicles, or a

specific distance between the camera and the vehicle. 12. The reason for this study is

to decrease the majority of these restrictions. [8]

2.1 EXISTING SYSTEM:

1) Tracking of individual vehicle becomes a very challenging task with the massive

growth in the vehicular sector every day.

2) This paper suggests an automated vehicle tracking system for the fast-moving

vehicles with the help of the surveillance cameras on the road there is a huge

demand among the people for a secure lifestyle and travelling. In the side. The

process of getting CCTV footage in the real time background is very tedious

process.
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3) To cater to this problem, an efficient deep learning model such as You Only Look

Once (YOLO) is used for object detection. The proposed work consists of four main

steps. Tamil Nadu license plate images are used to analyses the performance of the

model.

2.2 PROPOSED SYSTEM:

1) The first step towards Number Plate Detection is database collection which has

been collected from Kaggle.com, one of the most popular and trustworthy sites

which contains a variety of different data sets.

2) This dataset obtained contains number plates of different cars from different states

having huge variation in their registration numbers.

3) The next step involves data preparation using the dataset obtained from Kaggle

4) The system is implemented using Python, and its performance is tested on real

images.

5) It is observed from the experiment that the developed system successfully detects

and recognize the vehicle number plate on real images.

CHAPTER 3

METHODLOGY

3.1 NEURAL NETWORK

Neural Network is a series of algorithms that are trying to mimic the human

brain and find the relationship between the sets of data. It is being used in

various use-cases like in regression, classification, Image Recognition and

many more.

As we have talked above that neural network tries to mimic the human brain
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then there might be the difference as well as the similarity between them. Let us

talk in brief about it.Some major differences between them are biological neural

network does parallel processing whereas the Artificial neural network does

series processing also in the former one processing is slower (in millisecond)

while in the latter one processing is faster (in a nanosecond).

Architecture Of ANN

Fig 3.1   Architecture of ANN

A neural network has many layers and each layer performs a specific function,

and as the complexity of the model increases, the number of layers also

increases that why it is known as the multi-layer perceptron.

The purest form of a neural network has three layers input layer, the hidden

layer, and the output layer. The input layer picks up the input signals and

transfers them to the next layer and finally, the output layer gives the final

17



prediction and these neural networks have to be trained with some training data

as well like machine learning algorithms before providing a particular problem.

Now, let’s understand more about perceptron.

As discussed above multi-layered perceptron these are basically the hidden or

the dense layers. They are made up of many neurons and neurons are the

primary unit that works together to form perceptron. In simple words, as you can

see in the above picture each circle represents neurons and a vertical

combination of neurons represents perceptron’s which is basically a dense

layer.

Now in the above picture, you can see each neuron’s detailed view. Here, each

neurons have some weights (in above picture w1, w2, w3) and biases and

based on these computations are done as, combination = bias+ weights *
input (F = w1*x1 + w2*x2 + w3*x3) and finally activation function is applied

output = activation(combination) in above picture activation is sigmoid

represented by 1/(1 + e-F). There are some other activation functions as

well like ReLU, Leaky ReLU, tanh, and many more.

Working Of ANN

At First, information is feed into the input layer which then transfers it to the

hidden layers, and interconnection between these two layers assign weights to

each input randomly at the initial point. and then bias is added to each input

neuron and after this, the weighted sum which is a combination of weights and

bias is passed through the activation function. Activation Function has the

responsibility of which node to fire for feature extraction and finally output is

calculated. This whole process is known as Foreward Propagation. After getting

the output model to compare it with the original output and the error is known

and finally, weights are updated in backward propagation to reduce the error

and this process continues for a certain number of epochs (iteration). Finally,
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model weights get updated and prediction is done.

Block diagram:

Fig 3.2    Block Diagram

Flow diagram:
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Fig 3.3   Flow Diagram
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3.2 MODULES:

Gray scale conversion

Edge detector

Dilation

Erosion

Holes filling

Opening and closing

Normalized cross

Gray scale conversion:

The captured input image is Red Green Blue (RGB) format. The first step of

preprocessing is to convert RGB image into grayscale. The basic purpose of applying

color conversion is to reduce the number of colors. The R, G and B components are

separated from 24-bit color value of each pixel (i, j) and 8-bit gray value is calculated.

Convert RGB image to gray sale image by taking the weighted average of RGB value

then,

New grayscale image = ((0.299 × R) + (0.59 × G) + (0.11 × B)) … (1)

Edge detector:

The data amount in an image is able to preserve the structural properties for additional

image processing. Edge detection facilitates to locate sharp discontinuities of an image.

This is the most common approach for detecting meaningful discontinuities in intensity

values. The edge is a boundary between two regions with relatively distinct gray level

properties. In edge detection, many operators are defined such as sobel, log, canny,

prewitt. The Canny operator was designed to be an optimal edge detector. It takes as

input a gray scale image, and produces as output an image showing the positions of

tracked intensity discontinuities

21



Dilation:
Dilation is one of the two basic operators in the area of mathematical morphology, the

other being erosion. It is usually applied to binary images, but there are options that

work on grayscale images. The basic effect of the operator on a binary image is to

gradually enlarge the boundaries of regions of foreground pixels (i.e., white pixels,

typically). Thus, areas of foreground pixels grow in size while holes within those regions

become smaller. The dilation operator takes two pieces of data as inputs. The first piece

of the image is dilated. The second part is usually tiny which is set of coordinate points

called a structuring element (also known as a kernel). It is this structuring element that

determines the precise effect of the dilation on the input image

Erosion:

Erosion is one of the two basic operators in the area of mathematical morphology, the

other being dilation. It is basically applicable to binary images, but having versions that

work on grayscale images. The basic effect of the operator on a binary image is to

erode away the boundaries of regions of foreground pixels (i.e., white pixels, typically).

Thus, areas of foreground pixels shrink in size, and holes within those areas become

larger. The erosion operator receives two pieces of data as inputs. The first piece is the

image which is to be eroded. The second is a (usually small) set of coordinate points

known as a structuring element (also known as a kernel). It is this structuring element

that determines the precise effect of the erosion on the input image

Holes filling:

A hole may be defined as a background region surrounded by a connected border of

fore ground pixels. Let A is the set whose elements are 8-connected boundaries, each

boundary encloses background region (a hole). Given a point in each hole, the objective
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is to fill all the holes with ones (for binary images). We start from forming an array X0 of

zeros (first element of array), except at the locations in X0corresponding to the given

point in each hole, which is set to one. Then, the following procedure fills all the holes

with ones:

Xk X B = ⊕∩ (k −1) A

Where, B is the symmetric structuring element, k=1, 2, 3…...The algorithm terminates

at the iteration step k, if Xk= Xk-1. The set Xk then contains all the filled holes; the union

of Xk and A contains all the filled holes and their boundaries. The dilation would fill the

entire area if left unchecked. However, the intersection at each step with the

complement of a limits the result to inside the region of interest. This is an example of

how a morphological process can be conditioned to meet a desired property.

Opening and closing:

Opening and closing are two important operators from mathematical morphology. They

are both derived from the fundamental operations of erosion and dilation. Like those

operators they are usually applicable to binary images, although there are also gray

level options. The basic effect of an opening is somewhat like erosion in that it tends to

remove some of the foreground (bright) pixels from the edges of regions of foreground

pixels. However, it is less destructive than erosion in general. As with other

morphological operators, the exact operation is determined by a structuring element.

The effect of the operator is to preserve foreground regions that have a similar shape to

this structuring element, or that can completely contain the structuring element, while

eliminating all other regions of foreground pixels very simply, an opening is identified as

erosion followed by a dilation using the identical structuring element for both operations.

The opening operator therefore requires two inputs an image to be opened, and a

structuring element. Gray level opening consists simply of gray level erosion followed by

a gray level dilation. Opening is the dual of closing, i.e., opening the foreground pixels

with a particular structuring element is equivalent to closing the background pixels with
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the same element. The opening of image A by Structuring element B is denoted by AοB

and is defined as composition of erosion and dilation.

AοB= (A θ B)⊕B

First perform erosion and then dilation Then it smooths the contour of a plate and

eliminate false touching, thin ridges and branches. The closing of image A b y

structuring element B is denoted by:

A•B=(A⊕B) θB

First perform dilation and then erosion then smooth the contour of a plat e and fill small

gaps and holes inside image.

Normalized cross:

Correlation For image-processing applications in which the brightness of the image and

template can vary due to lighting and exposure conditions, the images can be first

normalized. This is typically done at every step by subtracting the mean and dividing by

the standard deviation. Normalized correlation is a method emp for image-processing

applications in which the brightness of the image and template can vary due to lighting

and exposure conditions, the images can be first normalized.

This is typically done at every step by subtracting the mean and dividing by the

standard deviation. Normalized correlation is a method employed for template matching,

a procedure used for locating incidences of a pattern or object within an image. It is also

the 2-dimensional version of Pearson product-moment correlation coefficient. Where f

(n1, n2) be the image to be match and g (n1, n2) be the database template and phase

correlation can be calculated by taking the DFT of first and second image and multiply

the DFT of first image by the complex conjugate of DFT of second image and result is

divided by absolute vale then we get combine phase formula then taking IDFT peak

value of phase correlation is found.
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CHAPTER 4
RESULT

Framework execution estimations were performed by looking at the genuine framework

results utilizing a standard calculation and the calculation work calculation to match the

model's feedback. Subsequent to applying the information base to the quantity of

pictures, Table 3 was investigated and presumed that the standard approach to

connecting things to discover the realities was right, the approach to connecting the

classes, the standard approach to distinguishing the connections was 67.98%, and the

connecting of the classifications was 63. 46%. Different morphological exercises have

been done on the Nepal level, like development, disintegration, better agreement, filling,

opening and shutting, to change the plate and decrease the picture. Utilizing the

calculation part, decrease the picture isolated into long-lasting size areas and compute

the relationship to the archive utilizing the calculation change model.
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CHAPTER 5
CONCLUSION

The implementation of ANPR system for various applications were achieved using

IMAGEAI framework and NVIDIA Jetson Nano hardware has been used for training. At

first, morphological processing was employed for license plate localization and the

efficiency is analyzed, the algorithm poorly performed under bright illuminated

environments. This is followed by the implementation of edge detection algorithms and

the efficiency of localization is increased. Finally, the IMAGEAI framework is used which

is very much efficient than YOLO object detection. All the architecture of neural network

can be implemented in IMAGEAI, the system is also trained for detection of cars and

number plate localization. The parameters of neural network were optimized to enhance

the performance of neural network and using this framework the code complexity is also

reduced. The system was tested in a dynamic environment where it automatically

detected the vehicles. The plate localization and character recognition were performed

successfully than existing systems.
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APPENDICES

1) Source Code:

import numpy as np
import cv2
from copy import deepcopy
from PIL import Image
import pytesseract as tess
import numpy as np
import smtplib
import imutils
import sys
import pytesseract
import pandas as pd
import time
def preprocess(img):

cv2.imshow("Input",img)
imgBlurred = cv2.GaussianBlur(img, (5,5), 0)
gray = cv2.cvtColor(imgBlurred, cv2.COLOR_BGR2GRAY)

sobelx = cv2.Sobel(gray, cv2.CV_8U,1,0, ksize=3)
cv2.imshow("Sobel”, sobelx)
#cv2.waitKey(0)
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ret2, threshold_img = cv2.threshold(sobelx,0,255,
cv2.THRESH_BINARY+cv2.THRESH_OTSU)

cv2.imshow("Threshold”, threshold_img)
#cv2.waitKey(0)
return threshold_img

def cleanPlate(plate):
print ("CLEANING PLATE. . .")
gray = cv2.cvtColor(plate, cv2.COLOR_BGR2GRAY)
#kernel = cv2.getStructuringElement(cv2.MORPH_CROSS, (3, 3))
#thresh= cv2.dilate(gray, kernel, iterations=1)

_, thresh = cv2.threshold(gray, 150, 255, cv2.THRESH_BINARY)
contours, hierarchy = cv2.findContours(thresh. Copy (), cv2.RETR_EXTERNAL,

cv2.CHAIN_APPROX_NONE)

if contours:
areas = [cv2.contourArea(c) for c in contours]
max_index = np. argmax(areas)

max_cnt = contours[max_index]
max_cntArea = areas[max_index]
x, y, w, h = cv2.boundingRect(max_cnt)

if not ratioCheck (max_cntArea, w, h):
return plate, None

cleaned_final = thresh[y:y+h, x:x+w]
cv2.imshow("Function Test",cleaned_final)
return cleaned_final, [x,y,w,h]

else:
return plate,None

def extract_contours(threshold_img):
element = cv2.getStructuringElement(shape=cv2.MORPH_RECT, ksize=(17, 3))
morph_img_threshold = threshold_img.copy()
cv2.morphologyEx(src=threshold_img, op=cv2.MORPH_CLOSE,

kernel=element, dst=morph_img_threshold)
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cv2.imshow("Morphed",morph_img_threshold)
cv2.waitKey(0)

contours, hierarchy=
cv2.findContours(morph_img_threshold,mode=cv2.RETR_EXTERNAL,method=cv2.CH
AIN_APPROX_NONE)

return contours

def ratioCheck(area, width, height):
ratio = float(width) / float(height)
if ratio < 1:

ratio = 1 / ratio

aspect = 4.7272
min = 15*aspect*15  # minimum area
max = 125*aspect*125 # maximum area

rmin = 3
rmax = 6

if (area < min or area > max) or (ratio < rmin or ratio > rmax):
return False

return True

def isMaxWhite(plate):
avg = np.mean(plate)
if(avg>=115):

return True
else:

return False

def validateRotationAndRatio(rect):
(x, y), (width, height), rect_angle = rect

if(width>height):
angle = -rect_angle

else:
angle = 90 + rect_angle
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if angle>15:
return False

if height == 0 or width == 0:
return False

area = height*width
if not ratioCheck(area,width,height):

return False
else:

return True

def cleanAndRead(img,contours):
#count=0
print(len(contours))
for i, cnt in enumerate(contours):

min_rect = cv2.minAreaRect(cnt)
print(min_rect)

if validateRotationAndRatio(min_rect):

x, y, w,h = cv2.boundingRect(cnt)
plate_img = img [y:y+h, x:x+w]
print ('---------------------------------------------------------')
print(plate_img)

if(isMaxWhite(plate_img)):
#count+=1
clean_plate, rect = cleanPlate(plate_img)
print ('---------------------------------------------------------')
print(rect)

if rect:
x1, y1, w1, h1 = rect
x, y, w, h = x+x1, y+y1, w1, h1
cv2.imshow("Cleaned Plate”, clean_plate)
cv2.waitKey(0)
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plate_im = Image.fromarray(clean_plate)
text = tess. image_to_string (plate_im, lang='eng')
print ("Detected Text: “, text)
if ("PGeMN112" in text):

# creates SMTP session
s = smtplib.SMTP('smtp.gmail.com', 587)
# start TLS for security
s.starttls()
# Authentication
s.login ("info.acdtest@gmail.com”,

"Dob11011993")
# message to be sent
message = "Detected "+text
# sending the mail
s.sendmail("sinfo.acdtest@gmail.com",

"s.sowmisathiya2012@gmail.com", message)
# terminating the session
s. quit ()

img = cv2.rectangle(img,(x,y),(x+w,y+h),(0,255,0),2)
cv2.imshow("Detected Plate",img)
cv2.waitKey(0)

#print "No. of final cont: “, count

if __name__ == '__main__':
print (“DETECTING PLATE . . .")

img = cv2.imread("testData/Cars4.png")
#img = cv2.imread("car.jpeg")

threshold_img = preprocess(img)
contours = extract_contours(threshold_img)
pytesseract.pytesseract.tesseract_cmd = 'C:\Program

Files\Tesseract-OCR/tesseract.exe'
#image = cv2.imread('car.jpeg')

image = imutils.resize(img, width=500)
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cv2.imshow("Original Image", image)

gray = cv2.cvtColor(image, cv2.COLOR_BGR2GRAY)
cv2.imshow("1 - Grayscale Conversion", gray)

gray = cv2.bilateralFilter(gray, 11, 17, 17)
cv2.imshow("2 - Bilateral Filter", gray)

edged = cv2.Canny(gray, 170, 200)
cv2.imshow("4 - Canny Edges", edged)

(cnts, _) = cv2.findContours(edged.copy(), cv2.RETR_LIST,
cv2.CHAIN_APPROX_SIMPLE)

cnts = sorted (cnts, key=cv2.contourArea, reverse=True) [:30]
NumberPlateCnt = None

count = 0
for c in cnts:

peri = cv2.arcLength(c, True)
approx = cv2.approxPolyDP(c, 0.02 * peri, True)
if len(approx) == 4:

NumberPlateCnt = approx
break

# Masking the part other than the number plate
mask = np.zeros(gray.shape, np.uint8)
new_image = cv2.drawContours(mask, [NumberPlateCnt], 0, 255, -1)
new_image = cv2.bitwise_and (image, image, mask=mask)
cv2.namedWindow("Final_image", cv2.WINDOW_NORMAL)
cv2.imshow("Final_image", new_image)

# Configuration for tesseract
config = ('-l eng --oem 1 --psm 3')

# Run tesseract OCR on image
text = pytesseract.image_to_string (new_image, config=config)

# Data is stored in CSV file
raw_data = {'date': [time.asctime(time.localtime(time.time()))],
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'v_number': [text]}

df = pd.DataFrame(raw_data, columns=['date', 'v_number'])
df.to_csv('data.csv')

# Print recognized text

print(text)
if("WOR SIGK" in text):

print(text+"Mail send----------------")
s = smtplib.SMTP('smtp.gmail.com', 587)
# start TLS for security
s.starttls()
# Authentication
s.login("lrvehiclealert@gmail.com", "alert@123")
# message to be sent
message = "Traffic E-Challan Ap2952896089800688 for Rs.1000/- for

vehicle " + text
# sending the mail
s.sendmail("lrvehiclealert@gmail.com", "hanushajetti1999@gmail.com",

message)
# terminating the session
s.quit()

cv2.waitKey(0)
cleanAndRead(img, contours)

if len(contours)!=0:
print( len(contours)) #Test
cv2.drawContours(img, contours, -1, (0,255,0), 1)
cv2.imshow("Contours",img)
cv2.waitKey(0)

2) Screen Shoots:
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3) Publication:

ABSTARCT:

Signage is an advanced picture handling
innovation that utilizes a tag to distinguish
a vehicle. The objective is to make a
superior vehicle ID framework utilizing a
vehicle enrollment number. The framework
can be carried out locally to screen the
security of seriously confined regions, like
military zones and encompassing regions.
The Legislature, the Supreme Court, and
so on ... Change the dim vehicle tag This
data can be utilized to track down the
proprietor of the vehicle, where to enlist,
address, etc. The framework is carried out

utilizing Python, and its presentation is
tried on a genuine guide. Studies have
shown that the 006Cly framework
functions admirably and perceives vehicle
enlistment numbers for genuine
photographs.

Keywords- Number Plate Recognition,
Machine Learning, ANN, License plate
detection

INTRODUCTION

As of late, the license plate recognition
(LPR) has become one of the main vehicle
controls. It very well may be utilized in

38



numerous public spots to accomplish
specific capacities like street wellbeing,
programmed charge assortment, leaving
framework, and vehicle leaving. The
ANPR calculation is for the most part
isolated into four classes: (1) Vehicle show
(2) Display of show plates (3) Design area,
(4) Characteristics. As you can find in
Figure 1, the initial phase in snapping a
picture of a vehicle appears to be
straightforward, however it is extremely
challenging in light of the fact that it is
extremely challenging to snap a picture of
a vehicle moving continuously. Vehicle
enrollment numbers, particularly vehicle
enlistment numbers, should be taken out.
As of now, most frameworks have under
50 ms to recognize and handle the plates.
The accomplishment of the fourth step
relies upon how the second and third steps
can get the vehicle number and the
distinction between each letter. These
frameworks utilize various strategies to
observe the vehicle number and afterward
remove the vehicle number from the
picture.

Numerous ANPR frameworks utilize
conventional techniques like organization
associations, rapid organization, optical
sign acknowledgment, highlights,
MATLAB, tradable strategies, sliding
between Windows, and BP organizations. .
, upholds vector machine (SVM), discrete
activities, area based, shading allotment,
fluffy calculation, invariance
transformation, trichromatic pictures, early
technique, weight change distance, vehicle
number - division of resources. The
quantity of vehicles is obvious. A few
scholars center around further developing

low-goal pictures utilizing super-goal
procedures. Some of the time, it is
important to survey the nature of the
ANPR framework. This plainly clarifies
the positive appraisal by ANPR. A top to
bottom investigation of vehicle number is
displayed here. In this book, the vehicle
number is a similar vehicle number.

LITERATURE REVIEW

Advanced picture handling is the
utilization of PC calculations to process,
use, and decipher pictures. As a rancher,
you assume a significant part in numerous
areas of day to day existence. Despite the
fact that picture improvement itself has
been exceptionally fruitful, research is
being done on picture search, utilizing it to
more readily arrange, and Advanced
Learning (Machine Learning as a feature
of the more extensive local area).
Promoting vehicle tags is one of the main
themes in Computer Vision. Since the
vehicle enrollment number is the vehicle's
unique and planned element, it has many
periods of the program. With respect to the
Ethiopian plates, they have unique
elements, for example, Amhar letters,
various sizes and plaques. Despite the fact
that exploration has been done on ELPR,
endeavors have been made to utilize
traditional imaging innovation, however it
has never been contemplated top to
bottom. The momentum concentrate on
expects to resolve the issue of ELPR, just
as top to bottom exploration and picture
improvement. TensorFlow will be utilized
to make an inside and out study and
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picture handling framework utilizing
OpenCV-Python. Along these lines, as you
complete this review, you will acquire an
inside and out take a gander at the
manifestations of Ethiopia and the truth
that is going to be caught. This page tells
the best way to control a vehicle utilizing a
speed camera. Getting CCTV accounts
continuously is a dreary cycle. To tackle
this issue, we use top to bottom
examination strategies like One-Eyed
(YOLO) to get anything.

The arranged action comprises of four
fundamental stages. The initial step is to
change over the pictures into pictures and
acquaint the machine with each casing. In
the subsequent stage, the tag will show up
on the apparent vehicle. In the last
advance, decide the quantity of intelligible
plaques in light of the figure shown. The
longing for inside and out learning utilizes
the AI ​​library to work with learning. Tamil
Nadu plaque pictures are utilized to
examine model execution. Vehicle search
gives 97% precision, 98% honesty by
matching tags, and 90% via vehicle
preparing [3].

Assuming the vehicle is unlawful, it tends
to be a drawn-out, tedious work and truly
challenging to track down. The recognized
logo will show up on the client's picture
and will be filed alongside the time and
date utilized. It is smarter to lessen
security issues and increment stopping
security. PC innovation assumes a key part
in this number plate move project. A video
was taken from the video to recognize the
characters. In light of the above
framework, the procedure of deciding the

construction from the picture recognizes
valid and bogus plaques. In the venture,
we show the quantity of plaques that not
entirely settled from the AI calculation
introduced in the framework [4].

Machine acknowledgment is an important
capacity of a reconnaissance framework.
This report presents a preparation-based
technique for vehicle enlistment. The
entire interaction is partitioned into three
phases, to be specific taking pictures,
finding the tiles, and perceiving the
numbers on the tiles. The HOG capacities
are utilized for the end goal of preparing,
and the Support Vector Machine is utilized
for grouping purposes and is over almost
100% precise during recognizable proof.
The calculation has been tried on in excess
of 100 pictures. As of late, vehicle number
plate ID (LPR) has turned into a key
application innovation for security and
traffic applications, going from traffic
signal to leaving access control and data
management1. Basically, LPR recognizes
vehicles and gives direction to additional
vehicle observing and execution analysis1.
Vehicle tag recognizable proof (LPR)
assumes a significant part in an assortment
of uses, including solo leaving, confined
region security control, transit regulation
requirement, blockage estimating, and cost
assortment. LPR methods change from one
program to another, contingent upon
various workplaces. The vast majority of
the past work has some way or another
restricted working conditions, like indoor
landscape, fixed foundation, consistent
lighting, confined speed of vehicles, or a
specific distance between the camera and
the vehicle. 12. The reason for this study is
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to decrease the majority of these
restrictions. [8].

EXISTING SYSTEM:

The vehicle business is developing
massively each day, making it truly
challenging to control vehicles. There is a
colossal interest for a more secure way of
life and the travel industry among the
populace, which offers a mechanized
framework to screen high velocity vehicles
with the assistance of reconnaissance
cameras out and about. As an afterthought.
Getting CCTV film on a constant
foundation is an exceptionally monotonous
cycle. To tackle this issue, you utilize a
successful top to bottom preparation
model, for example, a one-time look
(YOLO), to identify objects. The proposed
work comprises of four primary stages.

PROBLEM STATEMENT:

Over the most recent couple of many
years, the quantity of current street
networks at the nearby, city, and public
levels has expanded. This required viable
traffic light and the executives. The
objective of this undertaking is to make a
model that can perceive and recognize
vehicle numbers from their pictures. Extra
examination is as yet required because of
various attributes, for example, the tag
framework, shading, image language,
style, and size of the tag. The primary
reason for the proposed framework is to
comprehend the Convolutional Neural
Network and use it in number
acknowledgment frameworks. Utilizing
cctv isn't successful for checking. Utilizing

a calculation is a sluggish cycle. Taking
pictures isn't clear the drawing system is
somewhat flawed

PROPOSED SYTEM:

The initial phase in deciding the number is
to gather a data set from Kaggle.com, one
of the most famous and entrusted locales
with an assortment of data. In this data set,
the enrollment number incorporates
different vehicle numbers from various
states. The subsequent stage is to set up the
information utilizing the informational
collection from Kaggle. The framework is
carried out utilizing Python, and its
presentation is tried, in actuality. Studies
have shown that a high-level framework
can precisely decide the quantity of a
vehicle in genuine photographs.

Block diagram:
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Flow diagram:

METHODOLOGY

Gray scale conversion

The changing shade of the inherent texture
is installed in the green picture. The initial
phase in pre-handling is to change the dark
RGB picture. The principle motivation
behind utilizing shading change is to
decrease the quantity of tones. Think about
the pieces of R, G, and B from the 24-bit
tone (I, j) of every pixel and ascertain the
worth of the 8-cycle tree [9]. Presently
take the weighted normal of the RGB
worth and convert the RGB picture to the
diminished picture, New dim picture =
((0.299 × R) + (0.59 × G) + (0.11 × B)) ...
(1)

Edge detector

The Image Size Tool can hold the right
picture handling mode. Distinguishing the
sides that assistance to recognize sharp
impediments. It is a generally expected
method for distinguishing genuine
boundaries to energy. The limit is between
the two zones contrasted with the different
dim elements. Distinguish the sides of the
multiplier, for example, sobel, log, shrewd,
prewitt, from there, the sky is the limit.
The Canny client is intended to be the best
sensor on the lookout. Shading catches the
picture as info and emanates the picture
demonstrating where the energy is going.

Dilation

Development is one of the two most
significant capacities as far as morphology,
and the other is deterioration. It is
generally utilized for two pictures, yet
there are possibilities for working with
pictures of garments. The principle impact
of parallel is to steadily expand the front
pixel limits (for instance, white pixels)
areas. Consequently, as the interior pixel
expands, the quantity of openings around
there diminishes. Extension of exercises
takes up two pieces of the income stream.
The initial segment of the picture is wide.
The subsequent part is a little area
comprising of a progression of purported
useful components (additionally called
beginnings). It is the build that decides the
genuine impact of growing the info card.
Extend f to the picture f for the build given
by fs, the develop s are situated at the
beginning (x, y), and the worth of the new
not entirely set in stone fair and square:
1 assuming s is fg (x, y) = {... ...

42



........................... .......... .......... ....

.............................................................. (2)
0 at the end of the day

Erosion

Deterioration is one of the two most
significant elements of science and the
other is development. It is for the most part
a double picture, however there is a variant
that deals with surfaces. The primary
impact of double is to eliminate the lines
of the inward pixel (for instance, white
pixels) locales. Therefore, the front of the
front pixel shrivels and the openings in
those parts become bigger. The
worth-based client gets two data and enters
it. The initial segment is an image of dress
and crying. The second is a mix of
(typically little) blends of alleged
productive components (otherwise called
centers). It is the structure material that
decides the impact of wearing on the
section card

Holes filling

An opening can be characterized as the
region around a line that associates a pixel
limit. Accept that every limit around the
back (opening) is a bunch of 8 limit
components. The intention is to fill every
one of the openings together, considering
the places of each opening (in the two
pictures). We start to make a variety of X0
from the zero put on one (the main thing to
clarify), with the exception of the situation
in X0 comparative with a given point in
each opening. Presently the accompanying
method fills every one of the openings: Xk
XB = ⊕∩ (k −1) A … … … … … … …

… … … … … … … … … … … … … ..
..... SetXk currently all containing
openings; The intersection of Xk and A
contains openings loaded up with their
limits. The expansion fills the caution
when uncontrolled. Be that as it may,
consolidating each progression and
finishing the limits makes an appealing
district. This is an outline of how to design
the morphological cycle to match the ideal
qualities.

Opening and closing

Open and close Open and close are two
significant numerical things. Both are
gotten from the essential elements of
mileage. In spite of the fact that there is a
clothing classification, the equivalent is
valid for the ones regularly utilized in the
two pictures. The fundamental impact of
the opening is that disintegration will in
general eliminate a portion of the internal
(white) parts from the side of the inward
pixel zone. Notwithstanding, it is for the
most part not any more unsafe than
disintegration. Like other morphologists,
its actual not set in stone by its underlying
properties. The client impact can be to
keep an area with a similar design or to
contain every one of the primary
components, while eliminating all the front
pixel zones, opening the accompanying
additions, and extending involving a
comparative construction for the two
capacities. Along these lines, the initial
client is needed to open two info pictures
with primary components. The kickoff of
the piece of clothing layer comprises just
of the wear layer and afterward the piece
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of clothing layer. Opening is a two-way
lock, which includes opening the front
pixels with unique underlying components
comparable to locking the back pixels with
a similar thing. The launch of type An is
portrayed by AοB and is characterized as a
part of wear and extension [15,16]. AοB =
(A θ B) ⊕B … … … … … … … … …
… … … … … … … … … … … , tiny
particles, branches. Shutting Figure An in
B: A • B = (A⊕B) θB ...............

Normalized cross
It is generally Cross-Link Image
Processing, and the picture first gets back
to typical on the grounds that the light and
style of the picture fluctuate contingent
upon the lighting and brightening. This is
typically done at each progression of the
ordinary dissemination and division
process. Ordinary Correlation with Emp
Method Light and example might shift
contingent upon the lighting and
enlightenment. This is generally done at
each progression of the typical conveyance
and division process. Typical
correspondence is a technique used to find
protests that address models, activitys, and
objects. Another two-way Pearson item
time relationship coefficient [1]. If f (n1,
n2) is the comparing figure in g (n1, n2),
the essential and capacity capacities can be
determined by taking the DFT of the first
and second pictures and afterward
duplicating the DFT of the main picture by
the complex. form. In the wake of isolating
the DFT and arrangements of the second
consider along with outright qualities, we
match the period of the recipe and
afterward arrive at the pinnacle of the
capacity worth to get the IDFT.

Algorithms
Step 1: Take a photograph of the camera.
Step 2: Change the picture shipped off the
dim line.

Step 3: Use the Sobel Identification
Method.

Step 4: Control the boundary until the
shore is apparent.

Step 4: Do the extension work. Stage 5:
Fill the opening in the image.

Step 6: Perform depreciation exercises.
Step 7: Use a channel.

Step 8: Number of letters and numbers.
Step 9: Calculate the communication top
for the store

Artificial Neural Network 

A muscle network is an AI calculation in
light of human standards. ... It works like a
human cerebrum handling data. The ANN
incorporates a number that joins the
handling units that cooperate in
information handling. They additionally
give commonsense arrangements. Neural
organizations are a gathering of
calculations that give essential
correspondence in the field of data that
takes after the human mind. The neural
organization assists with changing the
information so the organization can give
better outcomes without changing the
result plan.

ANN is a kind of PC program that can
"instruct" connections in the media. On the
off chance that ANN is "prepared", it tends
to be utilized to uncover the result of new
data, other mind boggling or befuddling
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techniques. ANNs are a significant
instrument in AI. This is a framework that
takes in and initiates the mind's cerebrum
and imitates the manner in which we learn.

Working of ANN
The primary portrayal enters the passage
and moves to the secret area, and the blend
of the two classifications disseminates the
load to the top situation for every section.
then, at that point, the predisposition is
added to each info neuron, and afterward a
weighty and one-sided total is gone
through the weighty errand. The
usefulness of the capacity on the open hub
is to download the capacity, and afterward
the shading is yield. This entire cycle is
called progress. When the result is caught,
contrasted with the first result, the blunder
is accounted for, and afterward changed by
changing the load to lessen the mistake, an
interaction that takes a specific measure of
time (causes). Then, at that point, the
model weight is changed and anticipated.

CONCLUSION

The ANPR framework for different
exercises was carried out utilizing the
IMAGEAI structure, and NVIDIA Jetson
Nano gear was utilized in the preparation.
At first, the morphology was utilized to
recognize the machine numbers, the
presentation was dissected, and the
calculation performed inadequately in high
light. From that point onward, the edge
discovery calculation is carried out and the
nearby movement increments. At last,
YOLO utilizes the IMAGEAI work which

is more helpful than understanding.
Everything store organizations can be
executed in IMAGEAI, and the framework
is prepared to know vehicles and to know
numbers. Working on the presentation of
the organization, the organization norms of
the gear have been carried out and
troublesome code has been diminished
utilizing this level. The framework was
tried earth and the machines were quickly
distinguished. Associating portions of a
Slab should be associated with a segment
line and should be associated with a
segment line

RESULTS

Framework execution estimations were
performed by looking at the genuine
framework results utilizing a standard
calculation and the calculation work
calculation to match the model's feedback.
Subsequent to applying the information
base to the quantity of pictures, Table 3
was investigated and presumed that the
standard approach to connecting things to
discover the realities was right, the
approach to connecting the classes, the
standard approach to distinguishing the

45



connections was 67.98%, and the
connecting of the classifications was 63.
46%. Different morphological exercises
have been done on the Nepal level, like
development, disintegration, better
agreement, filling, opening and shutting, to
change the plate and decrease the picture.
Utilizing the calculation part, decrease the
picture isolated into long-lasting size areas
and compute the relationship to the archive
utilizing the calculation change model.
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