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. . Automobile manufacturers have developed various safety features to
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mitigate the risk of traffic accidents, but accidents continue to occur
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frequently in both urban and rural areas. To prevent accidents and
improve safety measures, it is necessary to develop accurate prediction

models that can identify patterns associated with different scenarios. By

using these models, we can cluster accident scenarios and develop effective

Publication Issue safety measures. We aim to achieve the maximum possible reduction in
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accidents using low-budget resources through scientific measures.To
achieve this goal, we need to collect and analyze a vast amount of data

related to traffic accidents, such as accident location, time, weather
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conditions, and road features. Machine learning algorithms can be used to
automatically identify patterns in the data and predict accident scenarios
based on these patterns. These models can then be used to cluster accidents
into different categories and develop safety measures tailored to each
category. By using this approach, we can develop cost-effective safety
measures that can be implemented in a variety of settings. We believe that
this approach has the potential to significantly reduce the number of traffic
accidents and improve safety for drivers, passengers, and pedestrians alike.
Keywords : Machine Learning, Random Forest, Decision Tree, Logistic

Regression, Support Vector Machine

I. INTRODUCTION agencies, and individual travellers to make informed
decisions regarding their travel routes[l]. The
The availability of precise traffic flow information is implementation of Intelligent Transportation Systems

essential for various business sectors, government (ITS) is key to achieving accurate traffic flow
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prediction and improving traffic management

efficiency while reducing carbon emissions[16].

Real-time traffic and historical data collected from
diverse sensor sources, such as inductive loops, radars,
cameras, mobile Global Positioning System (GPS),
crowd sourcing, and social media, are used to predict
traffic flow accurately[7]. The explosion of traffic data
due to the extensive use of traditional sensors and new
technologies has resulted in a vast volume of
transportation data, making transportation control and

management more data-driven[12].

Although many traffic flow prediction systems and
models exist, most of them employ shallow traffic
models and have limitations due to the high-
dimensional nature of the dataset[6]. As a result,
advancements in traffic flow prediction systems and
models are crucial to meet the evolving needs of traffic
management systems, public transportation systems,

and traveler information systems[9].

Deep learning has emerged as a popular approach for
solving complex problems in various domains, such as
image classification, natural language processing,
dimensionality reduction, and object detection[5]. This
is due to its ability to learn intricate representations of
data through the use of multi-layer neural networks,
which can capture underlying patterns and structures
in the data[10]. In particular, deep learning is being
explored in the development of autonomous vehicles,
which can potentially revolutionize transportation
systems by reducing costs and improving safety[11].
(ITS)
researchers are working on driver assistance systems
(DAS), autonomous vehicles (AV), and Traffic Sign

Recognition (TSR) to provide timely and accurate

Intelligent  transportation  systems and

information to ensure safe and efficient autonomous
driving[4]. The use of deep learning in these areas is

crucial for enabling the recognition and interpretation

of complex visual and auditory cues, and the detection

and prediction of objects and events in the
environment[3]. Overall, deep learning holds great
potential for advancing the capabilities of autonomous
systems and enhancing their performance and

safety[12].

The prediction of traffic flow information is a
challenging task due to the large amount of data
involved, making it difficult to achieve accurate
predictions with low complexity[8]. While many
algorithms have been developed for this purpose, their
accuracy remains limited[2][15]. To address this issue,
we propose using a combination of advanced
techniques such as Genetic Algorithms, Deep
Learning, Image Processing, Machine Learning, and
Soft These

demonstrated strong performance in handling Big

Computing[14]. techniques have
Data, as evidenced by numerous research papers and
journals[13]. By leveraging these approaches, we aim
to improve the accuracy of traffic flow predictions and
overcome the challenges associated with large,

complex datasets[17].

1. Purpose Of System

Traffic congestion is a common problem that can be
predicted using actual traffic data. However, this data
may not be readily available or accessible to all users,
who often require advance knowledge of the best
travel routes. To address this issue, it is necessary to
predict real-time traffic based on past and recent data
sets. Various factors contribute to traffic congestion,
and a comparison of these data sets can help to identify
patterns and trends. This analysis can then be used to
predict congestion levels at different times of day,
which can help drivers plan their journeys more

effectively.
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Fuel prices also play a significant role in traffic flow,
and can cause congestion patterns to change rapidly.
The objective of this prediction is to provide real-time
information on gridlock and congestion, which is
essential for intelligent transportation systems (ITS).
However, traditional prediction methods may not be
sufficient to manage the complex traffic patterns seen
in modern cities. Therefore, ongoing research on
traffic flow prediction is essential for the development

of more effective ITS solutions.
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Fig 1 : Outline of the traffic prediction in this paper

II. Methodology

First, we take dataset.

2. Filter dataset according to requirements and
create a new dataset which has attribute according
to analysis to be done

3. Perform Pre-Processing on the dataset
Split the data into training and testing

5. Train the model with training data then analyze
testing dataset over classification algorithm

6. Finally you will get results as accuracy metrics

Supervised learning

Supervised learning involves training a model on a
dataset that contains labelled input and output
parameters. The labelled dataset is used for both
training and validation of the model. This approach is
based on the principle of utilizing known output values

to predict the corresponding input values accurately.

A. Classification:

This is a supervised learning task that involves
predicting discrete values belonging to predefined
classes. The output has a defined set of labels, such as
0 or 1, and the objective is to accurately predict the
class to which an input belongs. The model's accuracy
is evaluated based on its ability to correctly classify
inputs into the correct class. This approach can be
used for both binary and multi-class classification
tasks. In binary classification, the model predicts a
single class label, whereas in multi-class classification,
the model predicts multiple class labels. For example,
Gmail uses multi-class classification to categorize
emails into categories like social, promotions, updates,

and forums.

Example of Supervised Learning Algorithms:

e Gaussian Naive Bayes
e Decision Trees
¢ Support Vector Machine (SVM)

¢ Random Forest
1) ML | Types of Learning — Supervised Learning

Supervised learning is a machine learning paradigm
in which the algorithm is trained on a dataset that has
labelled data, where the target variable is already
known. The objective of supervised learning is to
train a function that can accurately predict the output
variable based on the input variables. There are two
primary types of supervised learning:

Classification: Classification is a supervised learning

technique where the target variable is categorical, and
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the objective is to classify a new data point into one
of the pre-defined categories. The algorithm learns
from a labelled dataset to predict the class label of a
new instance. Applications of classification problems
include image classification, spam detection,
sentiment analysis, and medical diagnosis. The
performance of the classification model is typically
evaluated based on metrics such as accuracy,
precision, recall, and F1-score.

Regression is a supervised learning technique that
deals with predicting a continuous output variable
based on input variables. The primary objective of
regression is to learn a function that can estimate the
output value for a given input value. Examples of
regression problems include stock price prediction,
weather forecasting, and sales forecasting. In
regression, the algorithm is trained on a labelled
The

performance of the regression model is typically

dataset with input and output variables.

evaluated based on metrics such as mean squared
error (MSE), root mean squared error (RMSE), and
coefficient of determination (R-squared).

Supervised learning algorithms are extensively used
in diverse domains such as mnatural language
processing, computer vision, medical diagnosis, and
speech recognition, among others. These algorithms
are trained on labelled datasets to learn a mapping
function that can predict the output variable for a
given input variable accurately. Some of the most
popular supervised learning algorithms include
decision trees, random forest, and support vector
machine (SVM). Decision trees construct a tree-like
model to classify the data, while random forest uses
multiple decision trees to improve the accuracy of the
classification. SVM is a linear classifier that separates
the data into different classes by finding the optimal
hyperplane. These algorithms have been successfully
used in various applications to achieve state-of-the-

art results.

Supervised learning is a useful approach when the data
is labelled. However, in some cases, the data may be
unlabelled, or labelling the data may be too expensive.
In such scenarios, unsupervised learning, semi-
supervised learning, or self-supervised learning could
be more suitable. Unsupervised learning deals with
learning from an unlabelled dataset, where the goal is
to discover hidden patterns, structures, or relationships
in the data. Semi-supervised learning, on the other
hand,

improve the performance of the model. Self-supervised

combines labelled and wunlabelled data to

learning is a form of unsupervised learning where the
algorithm learns from the data by generating
supervisory signals automatically. These techniques
have been applied to various domains such as natural
language processing, computer vision, and robotics,
among others, to address real-world problems where

labelled data is limited or unavailable.

SVM

Support Vector Machine (SVM) is a supervised
learning algorithm that can be used for classification
as well as regression tasks. SVM aims to find a
hyperplane in an N-dimensional space that can
efficiently classify the data points. The number of
dimensions of the hyperplane is determined by the
number of features in the dataset. When there are
only two input features, the hyperplane is simply a
line, and for three input features, the hyperplane
becomes a 2-D plane. However, when the number of
features exceeds three, it becomes difficult to
visualize the hyperplane. In such cases, SVM
maximizes the margin between the two classes and
adds a penalty each time a point crosses the margin.
This is known as a soft margin, and the goal of SVM
is to minimize (1/margin+A(Ypenalty)) to obtain the
optimal hyperplane. Hinge loss is a commonly used
penalty that is proportional to the distance of the
violation. If there are no violations, there is no hinge
loss. SVM has proven to be a powerful tool for

classification tasks and has been successfully used in
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various applications such as image recognition, text

classification, and bioinformatics, among others.

w2 | ’
X1
Linearly Separable Data points
4.1 Data Set

The dataset is the collection of about 1440 Open

Data.world website .

Day Date CodedDay Zone Weathe
Wednesday 1/6/2018 3 2
wednesday 1/6/2018 3 3
Wednesday 1/6/2018 3 4
Wednesday 1/6/2018 3 5
Wednesday 1/6/2018 3 ]
Wednesday 1/6/2018 3 7
wednesday 1/6/2018 3 8
Wednesday 1/6/2018 3 g
Wednesday 1/6/2018 3 10

Dataset consists of the following attributes (Dataset.csv)
Day

Date

CodeDay

Zone

Weather

Temperature

Traffic

No Uk W=

Traffic congestion has become a major concern in
urban areas due to various factors such as rapid
population growth, uncoordinated traffic signal timing,
and lack of real-time data. The increase in traffic
congestion has resulted in significant economic losses,
travel time delays, and environmental impacts. To
address these issues, machine learning algorithms
using Python 3 have been implemented to predict

traffic flow patterns.

Data used in this study was collected from the Kaggle
website, a platform for data science enthusiasts. The
data includes two datasets, one from 2015 and the
other from 2017. The datasets contain detailed
information on traffic flow such as date, time, number
of vehicles, and junction details. The datasets were
collected to facilitate comparison between the two
years and evaluate the effectiveness of the machine

learning algorithms.

Pre-processing techniques were applied to the
collected data to remove irrelevant information and
aggregate the remaining data into 1-hour intervals.
This allowed for accurate traffic flow prediction with
each 1-hour interval. The pre-processing techniques
included data cleaning, data normalization, and data
transformation to ensure that the data used for training

and prediction were of high quality and relevance.

The machine learning algorithms used in this study
include various statistical models such as Random
Forest, Gradient Boosting, and XGBoost. These models
were trained using the pre-processed data and then
used to predict future traffic flow patterns. The
accuracy of the models was evaluated using statistical
measures such as mean absolute error (MAE) and root

mean square error (RMSE).

The implementation of machine learning algorithms
has the potential to significantly improve traffic flow
and reduce congestion in urban areas. The accurate

prediction of traffic flow patterns can aid in the
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development of more effective traffic management
strategies, including the optimization of traffic signal
timing and the implementation of real-time traffic
updates for commuters. Overall, the findings of this
study provide valuable insights into the potential of
machine learning algorithms in addressing the

challenges of traffic congestion in urban areas.

4.2 Regression model

Regressor model analysis could even be a
mathematical technique for resolvingthe connection
in the middle of one dependent (criterion) variable and

one or moreindependent (predictor) variables

.| TRAINING MODEL
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RESULTS
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T

|
¥

TESTING MODEL

Fig 2: Regression model of traffic prediction in this
paper

The evaluation yields a foretold value for the

benchmark resulting from a sum of scalar vectors of
the predictors. The accuracy is measured by computing
mean square error. Thus obtaining the expected error
from the observed value and also truth value which is
equivalent to the standard deviation deployed within

the statistical met

III. RESULTS AND DISCUSSION

The movement of goods and humans is an integral part
of existence. With the increase in the population and
the necessity of social wellbeing of humans, travel is
exponentially growing. As technology is evolving day
by day so is the number of vehicles increasing. With
this rapid rate of increase in vehicle, management of
movement of vehicles is very critical. Vehicular
management helps in optimizing the travel time and
cost of the travel. For developing a precise vehicular
management system, it is essential to have accurate
background information. Traffic flow is one of the
most important data which is required for developing
a precise vehicular management system. This paper
presents a review of recent deep learning approaches
in the field of traffic flow prediction. Most of the
contributions are application based while very few
articles have a strong contribution to theory. Deep
learning models for traffic forecasting have shown
promising results to represent the non-linearity of
traffic flow prediction. While there are several
advantages to using the deep learning models to predict
traffic flow individually, there are significant
disadvantages also. Thus, recently, researchers are
starting to move from deep learning architectures to
hybrid and unsupervised methods. This review
addressed the

architectures used for traffic flow prediction and the

various existing deep learning
rising popularity of hybrid methods.

We have applied and tested different machine
algorithms for achieving higher efficiency and
identify

used a

accurate results. To classification and

regression we have decision tree
algorithm(DT).The goal of this method is to predict the
value of target variables. Decision tree learning
represents a function that takes as input a vector of
attributes value and return a “Decision” a single output
value.it falls under the category of supervised learning
algorithm. It can be used to solve both regression and
classification problem. DT identify its results by

performing a set of tests on the training dataset.
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Outliners detection is another critical step for an
accurate result, and for this, we have used support
vector machines(SVM’s),which is a set of supervised
learning methods that can also be wused for
classification and regression .The SVM is beneficial for
high dimensional spaces, and it helps in the condition
where a number of samples are less than the number

of dimensions.

The Random forest Algorithm is a robust machine

learning algorithm. It is defined as bootstrap
aggregation. The random forest algorithm is based on
forecasting models, and it is mostly used to classify the
data. The bootstrap algorithm is used to generate
multiple models from a single training data sets. A
bootstrap algorithm has also used a sample to estimate

statistical quantities.

The results of performance of the models obtained
through different machine learning algorithms that are
discussed in this paper. In this table we defined various
attributes like Accuracy, Precision, Recall and Time
Taken.

Algorithm Accuracy Preclslon | Kecall Thme
Decision Tree E-EE LERT H3% 1. dsec
SVM BE% BT BH9 B 94_lsec
Handom Forest 9% BE EER B2 TTIL Tsec

IV. Conclusion

We plan to create a traffic flow prediction system using
a machine learning algorithm that employs a
regression model. This system will inform the public of
current traffic conditions and predict traffic flow in the
next hour. Users will also be able to learn about road
conditions, such as the number of vehicles passing
through a specific intersection. We recognize that
traffic data is affected by changing weather conditions,
fluctuating fuel costs, and variations in carpooling.
Therefore, we will compare the prediction with traffic
data collected over the past two years to provide

accurate traffic flow information. The prediction will

help users plan their route, make informed decisions,
and avoid traffic congestion.

Our traffic flow prediction system will utilize a
supervised learning algorithm to analyze past traffic
data and create a regression model. This model will
then be used to predict traffic flow in real-time. We
will collect traffic data from various sources, including
traffic cameras and sensors, to ensure accuracy. The
system will also take into account weather conditions,
such as rain or snow, which can impact traffic flow.
Additionally, we will factor in fuel costs and
carpooling data to provide a comprehensive analysis of
traffic patterns. The prediction will be displayed on a
user-friendly interface, allowing the public to easily
access the information and make informed decisions
about their travel plans. Overall, our system will help
alleviate traffic congestion, reduce travel time, and

enhance overall transportation efficiency.

V. Future Work

In the future, our traffic flow prediction system can be
enhanced using advanced techniques such as deep
learning, artificial neural networks, and big data. This
will help us analyze more factors that affect traffic
management and provide users with accurate
suggestions for the easiest route to their destination.
While many forecasting methods have already been
applied, there is still scope for improving prediction
accuracy. Using the increased availability of traffic
data, we can develop new forecasting models to
improve our predictions. Accurate traffic prediction is
crucial for efficient transportation management, and
our prediction method can help users plan ahead and
avoid congestion. We aim to improve the accuracy of
our prediction model in the future by developing user-
friendly and accessible methods, such as integrating
weather outlook and GPS data. Additionally, we will
highlight accident-prone areas to ensure the safety of
our users. We will achieve this through deep learning,

big data, and artificial neural networks.
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To further improve the accuracy of our traffic flow
prediction system, we can also consider incorporating
real-time data from social media and mobile
applications. This data can provide additional insights
into traffic patterns and help us make more accurate
predictions. Additionally, we can explore the use of
predictive analytics to anticipate changes in traffic
flow and adjust our predictions accordingly. This will
help us provide users with more accurate and reliable
information about traffic conditions.

Furthermore, we can use advanced visualization
techniques, such as heat maps, to provide users with a
clear and easy-to-understand representation of traffic
patterns. This will allow users to quickly identify areas
of congestion and plan their route accordingly.

To ensure the scalability of our system, we can leverage
cloud computing and distributed computing
technologies to process large amounts of data in real-
time. This will allow us to handle increasing volumes
of traffic data and provide users with timely and
accurate predictions.

Overall, our traffic flow prediction system will
continue to evolve and improve as we incorporate new
technologies and data sources. By providing users with
accurate and timely information about traffic
conditions, we can help reduce congestion and
improve the efficiency of our transportation systems.
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