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ABSTRACT

Road accidents are now a common occurrence in our country. Road accidents are
increasing by leaps and bounds in Bangladesh every day. Every day countless people are
losing their lives in road accidents. The effect of a road accident is pitiful. This research
paper has done to analyze the previous year's accidents records in Bangladesh deeply to
predict the death of road accidents by using deep learning machine-learning approach. In
this study, we have applied four models such as Artificial Neural Network, Decision Tree,
K-Nearest Neighbor, Logistic Regression. This research would be helpful for the
policymakers and stakeholders related to the road to take the future steps with the highest

accuracy of 98% in Artificial Neural Network algorithm.

Keywords: Deep Learning, Machine Learning, Road Accident.
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CHAPTER ONE

INTRODUCTION

1.1 Background

Road accidents in Bangladesh have become widespread nowadays. This not only damages
our economies but also affects many families as well. In recent years, the road accident has
become a global problem and marked as the ninth prominent cause of death in the world.
Every day when we read the newspapers, we can see a series of accidents and death of so
many people owing to accidents with buses, trucks, motorcycles and other vehicles. Road
accidents are regular phenomena in our daily life. These accidents occur for various reasons
The increase of the number of vehicles and inefficient drivers on the road, the poor conditions
of road and maintenance of the roads are highly responsible for the crisis. The roads in our
country is very narrow. Also, population growth, Reckless driving is responsible for bringing
about accidents. The basic factors which increase the severity of probable accidents are vehicle
features, highway characteristics, environmental effects, poor driving skills, health problem,
psychological problems, drivers’ behavior. Most of the drivers in our country are totally
careless about the traffic rules and regulations. Most of the drivers are not concern about the
rules that's why they recklessly drive their vehicles and they have not adequate knowledge of
the traffic system. Pedestrians are also responsible for street accidents. Sometimes pedestrians
do not have concentration when crossing the road while drivers can no longer control
themselves to protect them from accidents. Defective roads often cause the car to overturn,
leading to major accidents. According to the record of police (2015), in last 21 years 84,000

road accidents occurred, 56,000 died and 63,000 injured [1]. But the actual number is higher
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than the aforementioned figure because all the people who suffer injury don’t make a general

diary at the police station. And it is not possible that police keep records of all accidents. A
report published in Prothom Alo sources from BRTA, reported that there was an accident

statistic which suggested that the damages due to RTA were worth 40 thousand crore taka in
the last 3 years. It also showed that Bangladesh is losing 2% - 3% (Accident Research Institute,
BUET,2019). gross domestic product (GDP) in each year for the causal impact of road
accidents [3]. The number of accidents remained almost the same from the previous year but
the death toll increased by 8.07 percent (Jatri Kalyan Samity, annual report, 2020) [4]. The
Samity also claimed 5,514 road accidents occurred in 2018 and where 77,221 lives death and
left 15,466 injured in the country. In 2019, at least 5,227 people had killed while 6,953 had
injured in 4,702 road accidents across the country (Nirapad Sarak Chai, annual report, 2019).
The loss of life and property in the accident and the traffic jam caused by the accident are
hampering the economy. Overall, this is a significant loss for a country like ours. Because the
death toll from road accidents are actually the highest among low-income country. And
Bangladesh is one of them (WHO, Global Status Report on Road Safety, 2015) [5]. It causes
loss of life and property due to accidents and traffic jams caused by accidents are disrupting
the economy. Moreover, reducing this loss has become a huge concern for our country now.

Now, therefore, it is time to do research on road accidents.

1.2 Motivation of the research

Researchers are trying to figure out how to reduce this by analyzing the severity of previous
accidents. Many researchers are trying to find out the right results through the traditional

research such as surveys and questionnaires. Using this type of data for predicting factors of
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road accidents are not suitable. Because road accidents are unpredictable. And also, this is very
difficult to get 100% accurate data. And also, many researchers are use some machine learning
algorithm. To overcome this challenge, researchers should follow any advance method such
as machine learning and deep learning algorithm. Implementation of an advanced method that
can give better analysis result is a crying need here. Machine Learning and deep learning is
one of the most advanced scientific fields that can be applied here to get a better result.
Solution. Firstly, the data about the accidents have to analyze very well through advanced
machine learning and deep learning algorithms to determine the severity of an accident.

In this research paper, the author analyzed data of road accidents through three supervised
learning algorithm techniques such as Logistic Regression, Decision tree, K-Nearest
Neighbors (KNN) and one deep learning algorithm that is Artificial neural network. The prime
goal of this research paper is to analyze the road accidents and determines the severity of an
accident by applying those algorithms. We use those algorithms because of their proven
accuracy in this sector. Here we focus Artificial neural network because It’s a deep learning
algorithm and using deep learning algorithm there are many kinds of benefits. Neural networks
have the ability to learn by themselves and produced the output that are not limited to the inputs

we provide. The ANN architecture is flexible to be adapted to new problems in the future.

We collected the dataset from GitHub Author classified this dataset into two classes for death
prediction (Yes or No) and took four features to get the appropriate result such as Injured,
Accident History, Responsible car and Victim car. Analysis of last seven years accidents data
(2013-2019) and applied these techniques to achieve the best solutions. This research paper has
done the analysis of t seven years accidents data (2013-2019). Among these four techniques
we got the best result in Artificial neural network with 98% accuracy. Which will later help

policymakers to reach better conclusions.
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1.3 Problem Statement

The task of accurate road accident prediction is difficult mainly due to the complex nature of
traffic accidents. Another problem with accident prediction/detection is the scarcity of
accidents in both space and time. Another problem with accident prediction/detection is the scarcity
of accidents in both space and time. Due to the limited number of samples, it is challenging to precisely
predict the occurrence of individual accidents. A large number of existing works on traffic accident
detection or prediction are applying classical models such as classification or regression on limited data.

This leads to unsatisfactory performance. The classification models mainly create a standard predicting

model based on the information learned from the training set.

1.4 Research Question

How accurately ANN can be used for road accident prediction compared to machine
Learning algorithms?

1.5 Research Objectives

1. identify the factors that are causing the problem.

2. In-depth analysis of previous year's accident records in Bangladesh.

3. Predict the death based on these features by using deep learning approach.
4. Improve the accuracy from existing paper.
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Research Scope

We highlight our Scope as follows:

1. Helping policymakers and BRTA take future actions
2. Raise awareness among road users and stakeholders
3. Help reduce the number of deaths.

5. Help the investigative team determine the cause of death.

Research Organization

The rest of this paper is organized as follows. Chapter 2 presents a sort description of some
previous work related to this study. That discusses research into predictive models, and into
the needs of projects which could leverage a framework like this, to help motivate the
design of the framework. Chapter 3 presents the brief description of research methodology.
Chapter 4 describes the dataset features and results by comparing these four methods based
on their accuracy. Finally, Chapter 5 presents the future directions of this research and

finishes the paper with some important suggestions.
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CHAPTER TWO

LITERATURE REVIEW

Author Year Paper Method Findings
Md.Farhan 2019 | Road Decision Tree, K- Authors classified the
Labib,Ahmed Accident | Nearest Neighbors severity of accident
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ir Hossain,Amir prediction Motor collision these
Kumar Das,Faria of four categories.
Nawrine accident

severity

by using Low Accuracy
Machine In KNN (67%
learning
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Banglade
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Author Year Paper Method Findings
Joy Paul,Joy | 2020 | Prediction of Decision tree, building a complete
Paul,Kazi Road Accident | Random Forest, accident prediction model
Fahim and Severity of | Multilayer showed the comparative
Lateef,Md. Bangladesh perceptron’s, results of various machine
Robiul Applying categorical naive | learning
Islam,Sagor Machine bayes methods
Chandro Learning
Bakchy Techniques
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Author Year Paper Method Findings
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Author Year Paper Method Findings
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Author Year Paper Method Findings
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on road safety
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Author Year Paper Method Findings
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Kumar the Ministry of Road
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Singhal
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Author Year Paper Method Findings
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Monika for them.
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Author Year Paper Method
Findings
Annie Racheal 2020 Prediction | Logistic Regression, Naive | Accident severity
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i Prabhakar,A Road XGBoost Classification the damage
Meena Accident resulting from
Priyadharsini Severity the accident in
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Machine harm (fatal
Learning accidents being
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Accident severity
is directly related
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Author Year Paper Method Findings
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Sneha, Accidents algorithm learning-based models to
Sudalaimuthu using Machine appropriately determine
Learning injury severity and help
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Author Year Paper Method Findings
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Author Year Paper Method Findings
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Algorithm Network) important features and
pattern
relationships to car traffic
accident occurrences.
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Author Year Paper Method Findings
Adnan 2021 | Research Paper | Decision Tree, The objective of this
Majeed on Road KNN, Naive Byas | research is detecting the

Accident of UK different statistical
Traffic (1979- analysis to achieve the
2019) Data Sets better road accident
Analysis prediction. Many
machines learning
algorithm has been tested
and analyzed. Time series
data forecasting
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Author Year Paper Method Findings
Md 2019 | Road Traffic Augmented Author find out most
Shakhawat Accident Dickey-Fuller accident porn locations.
Hossain*, Scenario, (ADF) test (a unit | see the RTA scenario,
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Author Year Paper Method Findings
Md. Ebrahim | 2021 | A review on Convolutional It completed a data
Shaik a7, Md. neural network | neural network, mining structure to
Milon Islam b, techniques for Recurrent neural | recognize,
Quazi Sazzad the prediction of | network. analyze and choose credits
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accident severity
Author Year Paper Method Findings
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the reduce road accidents
by dissecting the accident
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Author Year Paper Method Findings
Nancy.P, Dilli | 2021 | Highway Convolutional In this paper, authors
Accident neural network, proposed a system that
Rao, Detection and Recurrent neural | using the Image
Notification network. Processing technique,
Babuaravind.G, Using Machine accidents can be detected
Learning and information will be

Bhanushree.S

collected from the CCTV
footage. The information
would be processed by
Machine learning tools to
detect possible accidents.
In this paper, the authors
aimed to analyze
vehicles and their state
where the accident is
concluded. There were
800 images in the
dataset, were 400 for the
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clustering algorithm has
performed
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CHAPTER THREE

RESEARCH METHODOLOGY

We used supervised classification Machine Learning algorithms such as Logistic regression,
k-Nearest Neighbors and Artificial Neural Network in Deep learning Algorithms. These
algorithms have applied based on some features like Injured, Accident History, Victim Car
and responsible car. Our proposed model includes the collection of appropriate data sets and
pre-process the data set in just a few steps. Later, preprocessed data is divided into training
and testing datasets. The training set carried a known output and the model learned about that
data to be generalized later on to other data, also had test set to test prediction of the model
on that sub-set. Then the training set was fitted by various algorithms which in return gave us

various models. Evaluating the test dataset multiple times yields the desired prediction model.
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Data collection
i 1.ANN
2 KNN
3.Decision Tree
Input raw Data 4 Logistic Regression
Data Cleaning o i
Feature selection Data Fre-processing
Data Balancing
{SMOTE) i
Trained Data

v

Muodel Evaluation

v

Prediction Death in
Accident

Figure 2.1: Proposed Research Methodology Diagram

3.1 Data Requirement

A minimum set of data is required, including outcome data (including the number of persons
killed and injured by type of road users, type of roads, vehicles, etc.). based on our previous

studies we are deciding to collect this information.
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3.2 Data Collection

The most essential and one of the most difficult tasks was to collect the correct dataset.
Appropriate predictions are possible only through accurate datasets. From our data
requirement understanding step we got to know about the data we require to collect. First, we
have collected the data from GitHub. So first we used Google’s Search Engine to find the
sites. Then we collected the data. And we got it as a CSV file as it is a well-accepted format
for data science experiments. The dataset contains 1237 road accidents data. We split our
entire dataset into two parts Training Dataset and Test Dataset. 70% of the whole dataset has
been chosen randomly by using a python library as a training data set and the remaining 30%
has been used as our test dataset. We have used the 70-30 ratio for splitting the dataset
because of its proven accuracy.

Link of the dataset: https://github.com/DipuSiddik/Road-Accident-Data

3.3 Data Pre-processing

In this step the data cleaning, data reduction, feature selection and data transformation has
been made to prepare the best quality datasets for further analysis. We have found four major
factors that are directly involved in road accidents and help to predict the death in accidents.
Our data set was an imbalanced data set. Then we used oversampling technique “SMOTE”
for balancing the data. After balancing the data, we used machine learning and Deep learning
algorithms based on these features such as Injured, VictimCar type, Responsible Car type and

Accident History to classify the death (Yes or No) in an accident.
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https://github.com/DipuSiddik/Road-Accident-Data

SMOTE (synthetic minority oversampling technique) is one of the most commonly used
oversampling methods to solve the imbalance problem. It aims to balance class distribution
by randomly increasing minority class examples by replicating them. SMOTE synthesizes

new minority instances between existing minority instances.

The steps of SMOTE algorithm are:

1. Identify the minority class vector.

2. Decide the number of nearest numbers (k), to consider.

3. Compute a line between the minority data points and any of its neighbors and place a
synthetic point.

4. Repeat step 3 for all minority data points and their k neighbors, till the data is
balanced.

3.4 Algorithm Used

In this section we will discuss each of the algorithms we have used throughout our model

training.

3.4.1 K-NEAREST NEIGHBOR (KNN)

One of the simplest Supervised Machine Learning algorithms is K-Nearest Neighbor (KNN)
and it is based on feature similarity. It analyzed the distance of all the remaining data points
from unknown data points and sorted the data points in small to large sizes (Ascending
Order) according to the value of distance. The first K-number of points would take from the
sorted data point. Out of these K-numbered data points, the class with the greatest number of

points have to identify the unknown data point as that class. For this research paper, we used
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the Euclidean distance formula to measure the distance.

3.4.2 LOGISTIC REGRESSION

Logistic regression is another technique borrowed by machine learning from the field of
statistics. It is the go-to method for binary classification problems (problems with two class
values). In this post you will discover the logistic regression algorithm for machine learning.
Logistic regression is named for the function used at the core of the method, the logistic
function. The logistic function, also called the sigmoid function, was developed by
statisticians to describe properties of population growth in ecology, rising quickly and
maxing out at the carrying capacity of the environment. It’s an S-shaped curve that can take
any real valued number and map it into a value between 0 and 1, but never exactly at those
limits.

When the dependent variables are a binary number 0 and 1, then Logistic Regression can be
an appropriate regression analysis to conduct. Logistic regression explains the relationship
between one dependent binary variable and one or more nominal, ordinal, interval, or ratio-
level independent variables. Multinomial logistic regression is required for classification
between the three classes. Logistic regression only works when the data is linearly separate
in higher dimensions. As a result, the author has used this algorithm here. Our goal in logistic
regression would be to keep the output from the hypothesis within 0 to 1. If the output is less
than 0.5, then the output of our logistic regression will be 0, and if it is equal to or greater

than 0.5, then the last output of the logistic regression will be 1.

Page | 20 ©Daffodil International University



3.4.3 Decision Tree

Decision tree Algorithm is a supervised learning algorithm. Decision tree algorithm is used
for solving classification problems. By learning simple decision rules inferred from prior
data, a training model has been created using a Decision Tree for predicting the class or value
of the target variable. To predict a class label in a Decision tree record we start from the root

of the tree.

For the construction, a root node is required, and the best attribute is chosen using the gain
approach. Sub nodes are then formed using the decision made in relation to the quality status
determined at each node. When each of the nodes has been evaluated for its gain status, A
leaf is determined at the conclusion of the Root node and is referred to as a class. This action
has taken place successively worked until each node has a class specified at the conclusion.
The motive for applying a decision tree is to create a training model Through which we can
predict the target variables by learning decision rules inferred from training data. Among

the classification algorithms, the decision tree algorithm is much easier to understand than the

others.

3.4.4 Artificial Neural Network

Acrtificial neural network is a computational model that is inspired by the human (in particular
the brain) central nervous system. Artificial neural network is capable of machine learning
and pattern recognition. Artificial neural network is usually a highly interconnected system
with neurons from which it can compute values from input. Artificial neural networks are
clusters of primitive artificial neurons. This creates clustering layers that are connected to

each other. So, all these neurons are connected to form a huge and complex structure called
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neural network. The output of a single neuron depends on the input of thousands of

interconnected neurons.

Hidden

Figure 3.1: Architecture of Artificial Neural Network

ANN is made of three layers. Input layer, Hidden layer, output layer. Input level nodes must
have a connection to hidden level nodes. from each hidden layer node with the nodes of the

output layer. The input layer takes the data from the network. The input layer accepts the
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inputs after that hidden layer processes the inputs, Finally the output layer produces results.

Input Layer : Preceding information for neural networks
Hidden Layer: intermediate layer between input and output layer and place where all
the computation is done.

Output Layer : Generates results for the given input layer

Here [figure:2] each circular node represents an artificial neuron and the arrows represent a
connection from the output of one artificial neuron to the input of another. Each connection
can transmit a signal to other neurons, such as the synapses of the biological brain. An
artificial neuron receives a signal and then performs a process and can signal connected to it.
A connecting signal is a real number and output of each neuron is calculated by some non-
linear function of the sum of its inputs. The connection is called edges. Neurons and edges
have a normal weight that corresponds to the progress of learning. Weight increases or
decreases the strength of a connection signal. Neurons can have a threshold so that a signal is
sent only if the overall signal exceeds that threshold. Typically, neurons are aggregated into
layers. Different layers may perform different transformations on their inputs. Signal starts
from the first layer (input layer), to the last layer (output layer), possibly after traversing the

layers multiple times.

The equation for the neural network is a linear combination of the independent variables and
their respective weights and bias (or the intercept) term for each neuron. The neural network

equation looks like this:
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Z = Bias + W1X1 + W2X2 + ...+ WnXn

Where,

* Z is the symbol for denotation of the above graphical representation of ANN
*Wis, are the weights or the beta coefficients

*Xis, are the independent variables or the inputs, and

*Bias or intercept = WO

There are three steps to perform in any neural network:

1.First of all take the input variables and the above linear combination equation of Z = W0 +
WI1X1 + W2X2 + ...+ WnXn to compute the output or the predicted Y values, called the
Ypred.

2.Calculate the loss or the error term. The error term is the deviation of the actual value from
the predicted value.

3.Minimize the error term.

Here we use two activation functions. Sigmoid and relu.

Sigmoid Activation Function: Another name for the sigmoid activation function is Logistic
function and also called a squashing function. Sigmoid activation function is a very popular
activation function for neural networks. Sigmoid function is the key to learning how a neural
network understands complex problems. The most important reason we use the signal
function is that it exists between (0 to 1). So it is especially used for models where our output
is probably to be predicted as the probability of anything exists only between the range of 0
and 1, Sigmoid is the right choice. If the input to the function is either a very large negative
number or a very large positive number, output is always the same for any number between 0

and 1.
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Activation function
Xo=1 (sigmoid in this case)

X1

n
s = Z X; Wi
i=0

X2

Yy = O'(s)

The figure below shows the role of an activation function at a level of the neural network. A
weighted sum of the inputs is passed through an activation function and the output acts as an
input at the next level. When sigmoid is used as the activation function for a neuron, it
guarantees that the output of this unit will always be between 1 and 0.a sigmoid that assigns a
sigmoid function to an activation function is called a sigmoid unit. The sigmoid function can be

used in neural networks for learning complex decision functions.

Rectified Linear Unit
The Rectified Linear Unit is the most commonly used activation function in deep learning models. The

function returns O if it receives any negative input, but for any positive value X it returns that value back.

So, it can be written as

f(x)=max(0,x)
f(x)=max(0,x).

The rectified linear activation function or ReLU for short is a piecewise linear function that
will output the input directly if it is positive, otherwise, it will output zero. It has become the

default activation function for many types of neural networks because a model that uses it is
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easier to train and often achieves better performance. Relu is popular for activation functions

of deep learning multi-layer networks.

Artificial neural networks are used to get a model that is the best for predicting road traffic
accidents, as ANN always learns from past experience after it completes its first training, and
so, it becomes an appropriate methodology for prediction. The ANN technique shows some
tolerance to a good extent over errors that may exist within the training set. It has the ability
to show the veils and dependencies that are not linear and still learn from its past experience
after completing its first training, and this makes it an appropriate method that is suitable for

prediction.
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CHAPTER FOUR

RESULT ANALYSIS AND DATASET DISCUSSION

We do an experiment on our dataset to find out their effect on a traffic accident. Injuries in road
accidents occurred 906 times out of 1237 times. Did not happen in the remaining 331 times.43%
accidents have occurred by passenger cars and the remaining 57% accidents have occurred by freight
cars out of 1237 road accidents. That 59% of passenger cars were victims of these accidents and the
rest 41% of freight cars.85% of accidents were occurred due to collision and the remaining 15% were
overturned and others. We have tried to find out the death ratio from our dataset that among 1237

accidents in our country death happened 1209 times. Therefore, it is alarming for our country.

Different algorithms were applied for our work.
In this research paper, we have classified our dataset into two classes Yes or No in death
based on four approaches of deep learning and machine learning algorithms. Among these

four machine-learning approaches, we got maximum 98% accuracy in the Artificial Neural

Network.
Algorithm Result
Artificial Neural Network 98%
k-Nearest Neighbors 97%
Decision Tree 97%
Logistic Regression 79%

Table 4.1 : Result Analysis
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We observe that deaths occurred in most of the accidents in our dataset. We classified our dataset into
two classes in death (Yes or No) based on four features. Though our dataset was an imbalanced
dataset so we used the oversampling technique “SMOTE” for balancing this dataset and then we split
it for the train and test data set.70% for train data and 30% of test data. Firstly, we applied the K-
Nearest Neighbor Algorithm and got better performance with the accuracy of 97% and then we
applied decision tree and got again 97% accuracy and applied Logistic regression we got 79%
accuracy. Therefore, we applied Artificial Neural Network algorithm where we got the best

performance among all of the algorithms 98%.

Although we have almost the same accuracy of ANN, KNN and decision tree. But the best
one is Artificial Neural Network. Because using Artificial Neural Network there are many
kinds of advantages. ANN uses past experience to learn how to deal with new and
unexpected situations. The statistical distribution of the data does not need to be known
when developing an ANN model. There is no need for prior knowledge about the
relationships amongst the variables being modeled. ANN has the ability to model complex,
nonlinear relationships without previous assumptions of the nature of the relationship, like a
black box. The most important key element of ANN paradigm is the novel structure of the
information processing system. So, Artificial Neural Network is best for predicting road

accidents for this dataset.

The above result shows that Artificial Neural Network is significantly best by performance
than all other Classification Algorithms. Decision Tree and KNN are significantly good by
their performance and the last one Logistic Regression are poor by performance when

compared to other algorithms with the dataset.
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CHAPTER 5

CONCLUSIONS AND RECOMMENDATIONS

5.1 FINDINGS AND CONTRIBUTIONS

In developing countries like Bangladesh, road accidents are an awful problem. Not only
Bangladesh road accidents are the major problem around the world. Recently researchers
predict that by 2030, road accidents will be the fifth leading cause of death worldwide. Road
accidents simultaneously adversely affect social and economic spheres. Losses in road
accidents are unbearable, to the society as well as a developing country like us. So, it has
become an essential requirement to control and arrange traffic with an advanced system to
decrease the number of road accidents in our country. Moreover, it’s a primary need for our
country now, to tackle this situation where every day so many people were killed in a traffic
accident and day by day this rate is getting increased. Artificial neural network is a
functional and a great approach to take an accurate decision with the experience to manage
the current situation and the findings of the analysis part can be suggested to traffic

authorities for reducing the number of accidents.

Here, the author has analyzed the road accident dataset and shown a possibility of death in
road accidents with the help of Deep learning and machine learning algorithms. After
splitting the dataset into 70% for training and 30% for testing, the best accuracy is achieved
by the Artificial Neural Network. Here we use four features for predicting accuracy that is

Injured, Responsible car, victim car and Accident History.
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5.2 LIMITATION

We know accidents are unpredictable so it is difficult to predict the death by using the

previous year’s accidents data.

5.3 RECOMMENDATIONS FOR FUTURE WORK

In this paper, further features can be added to identify the road accident and severity more

specifically. Moreover, in future it will be very useful and beneficial.
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