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KLASIFIKASI MEMANDU BERDASARKAN KEMAHIRAN MEMANDU

DALAM GOLONGAN WANITA



ABSTRAK

Memandu kereta dalam kehidupan nyata adalah contoh pelbgai tugas yang
penting bagi keselamatan golongan wanita. Gangguan adalah risiko yang besar
terhadap keselamatan jalan raya, bukan hanya untuk pemandu tetapi juga untuk
pengguna jalan raya yang rentan. Tingkah laku yang mengganggu semasa memandu
sangat popular di seluruh dunia, walaupun pada kenyataannya mereka terbukti
mempunyai pengaruh negatif terhadap keselamatan pemandu. Kajian ini mengkaji
kemahiran memandu secara tidak aktif pada pemandu wanita. Ini dilakukan dengan
menjalankan dua set data yang berbeza, satu dari dataset AS dan satu lagi adalah
dataset Malaysia. Pengalaman memandu dengan pemandu lebih dari dan sama dengan
satu setengah tahun dipertimbangkan dalam kajian ini. Sebanyak 33 pemandu wanita
dan 57 pemandu dipilih masing-masing dalam kedua-dua set data. Selain itu, atribut
kelas yang merupakan kelas DriverDistractionLevel diperkenalkan dengan 3
perbezaan (Mild Distraction, Moderate Distraction and Severe Distraction). Selain itu,
petunjuk prestasi pemanduan juga disenaraikan seperti Speed, Brake, Steering,
LaneOffset, Lane.Positon dan Time. Analisis antara atribut kajian menunjukkan
bahawa pemandu wanita sangat terlibat dalam pemanduan yang tidak aktif
berdasarkan kemahiran memandu mereka yang dikenal pasti oleh petunjuk prestasi

memandu
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ABSTRACT

Driving a car in a real-life is a safety-critical example of multitasking.
Distraction is a significant risk to road safety, not only for drivers but also for
vulnerable road users. Distracting behaviours while driving are popular all around the
world, despite the fact that they have been shown to have a negative influence on
driving safety. This study examine distractive driving skills on female drivers. This is
done through conducting two different datasets which one from US dataset and another
one is Malaysia dataset. Driving experience with more than and equal to one and half
a year drivers were considered in this study. Total of 33 and 57 female drivers were
chosen respectively in both datasets. Additionally, a class attribute which is
DriverDistractionLevel class is introduced with 3 distinct (Mild Distraction, Moderate
Distraction and Severe Distraction). Furthermore, driving performance indicator also
been listed which were Speed, Brake, Steering, LaneOffset, Lane.Positon and Time.
The analysis among the study attributes showed that female drivers highly engaged in
the distractive driving based on their driving skills, which is identified by the driving

performance indicator.
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CHAPTER 1

Introduction

1.1 Overview

This project studies the analysis of data concerning distracted driving
conditions from two case study datasets. This analysis is done with a data mining
approach. Distracted driving could be the cause of physical, visual, auditory, and
cognitive distraction from the driver itself. This chapter introduces the concern on
distracted driving precisely on female drivers. The driving performance indicator and

pattern are discussed. The objectives of the study were presented.

1.2 Project Background

Traffic safety is commonly promoted through the standard three-pronged
approach using engineering, enforcement, and education. Traffic safety is a primary
worldwide challenge. Most traffic safety legislation is designed to prevent risky
driving behavior by making it illegal to engage in these behaviors. Driving behaviors
or driving performance is defined as the overall performance of the degradation during
distracted driving by combining the effects of individual measures [1]. Driving
performance is measured by assessing the various indicators to reflect driving
behaviors on-road [2].

We are familiar with the fact that is it is illegal to drive over the speed limit,
fail to stop at a stop sign, or not use a safety belt. This legislation, however, cannot be
effective without enforcement More than 1.25 million fatalities on roads were reported
in 2013 by the World Health Organization (WHO) [3]. Distracted driving (DD),

particularly cell phone use (texting or speaking), is accounted for 26% of all crashes
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and is increasing in frequency [4] (DD), particularly cell phone (texting or speaking)
use, is 26% of all crashes were accounted for and the frequency is rising.

Many research works considered the gender impact on distracted driving
conditions such as talking on a handheld phone, reading a text message, and checking
on social media are more prone to be male whereas females are less engage in these
behaviors [5]. It was evident in the past statistics that females are far safer drivers
compared to males.

Nevertheless, not much emphasis was put to overcome dangerous driving
performances on the road by drastically devoted to female driver’s traffic safety

problem.

1.3 Problem Statement

There is a growing concern about different driving distractions (texting on
mobile phones, listening to music, reaching for devices inside the vehicle, and focusing
on events outside the vehicles) posing threat to safe driving. There were many research
works on distracted and driving conditions to develop a proper and safe driving model.
Not many studies have considered the distracted car driving conditions characterized
by driving performance indicators specifically among females.

Besides, driving performances were commonly measured based on different
quantitative indicators such as driving simulators and questionnaires. Nevertheless, it
remains unclear which indicator best differentiates different driving distraction

conditions.
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1.4  Objective
This study aims to identify best driving performance indicators that distinguish
driving conditions. Furthermore, enhance driving condition classification by

consistency driving patterns.

1.5  Scope of project

The study involves an analysis of female driving behaviors experimented on a
driving simulator. The drivers included have more than one and half years of driving
experience. Gender and age categories are set as constant. The driving performance is
measured on Speed, Brake, Steering, LaneOffset, Lane. Position, Time, Drive, and
Distance attributes. Several driving conditions will be considered which include
DriverDistractionLevel. These conditions will be labeled as the attribute classes. The
data will be analyzed using the data mining technique using WEKA software.
Classification analysis will be performed on J48, NaiveBayes, Ibk, AdaBoost, and

Bagging algorithms.

1.6 Thesis outline
This thesis is structured into 5 chapters. The first chapter discusses the
introduction of distracted driving that begins with the project background. In this
chapter, the problem statement, objective, and scope of the project are presented.
Chapter 2 presents the literature review based on the published information
from the previous study. The topics that are related to this study are extracted to
explore the existing studies and the gap of analysis. The issues and challenges

encountered in previous studies are considered.
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Chapter 3 is related to the entire methodology processes involved in four levels
of processes. The methodology processes involve data collection, data transformation,
data pre-processing, data classification, and classification error performance analysis.

Chapter 4 delivers the results obtained from both global and local datasets
beginning from the pre-processing of the dataset to the classification on WEKA till
obtaining the best accuracy. The external validation of dataset also been done.

Lastly, Chapter 5 summarises the overall conclusion from findings obtained in
this study. Study contributions and how the objectives of this study are achieved as

well as the future directions of the study are discussed.
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CHAPTER 2

Literature Review

2.1  Overview

Traffic safety, a primary worldwide challenge is commonly promoted through
the standard three-pronged approach using engineering, enforcement, and education.
Most traffic safety legislations are designed to prevent risky driving behaviors. The
common illegal driving behaviors include exceeding the speed limit, fail to stop at a
stop sign, or not wearing a safety belt. More than 1.25 million roads fatalities were
reported in 2013 by the World Health Organization (WHO) [6]. The majority of road
accidents were related to driving behaviors of the drivers itself where usage of cell
phone are most prevalent. Past studies have shown that distracted driving (DD),
particularly cell phone use (texting or speaking) was accounted for 26% of all crashes
and is expected to keep increasing in frequency [7]. Furthermore, statistics showed
that the females are regarded as safer driver on road compared to males in that they
report significantly fewer driving abbreviations. Moreover, female drivers with higher
levels of education wore their seatbelts more and committed driving aberrations much
less frequently than male [3].

Nevertheless, not much research emphasis was put to overcome dangerous
driving behaviors. Few works were devoted to investigate the drivers safety
specifically among the female drivers. Thus this chapter presents the state-of-the-art
review based on the female driving patterns under distracted and non-distracted

conditions.
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2.2 Search strategy

221 Extraction from the database

The Science Direct platform were consulted from year 2021-2017 on search
keywords: ‘Distracted female driving’, ‘Safe car driving model’, and ‘female drivers’.
Figure 2.1 shows the schematic diagram of the articles search strategy. There was a
total of 3068 journals discovered following the keywords. A further filtration by
studying the abstract and article titles on related works based on the following criteria

was performed.

Fecords searching from
SCIEMCE DIEECT

Keywords: Distracted KE}L‘\'T;I:IId.EZ Safe car Keywords: Wdle
famale driving (n=126) driving model (n= aged female drivers (n=
12607 1682)

Fecords excluded az
irrelavant papers

(n= 2981}

Full text articles acceszed
for eligibility — rezearch
articlas

(n=8T7)

Excloded records (n=30%

Articles selactad for
review (m=37)

Figure 2-1 Schematic diagram for search strategy
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The articles’ abstracts was selected based on any of the following criteria:
Containing the keyword ‘female drivers’. If the article's abstract contains this keyword,
then the article would be taken. Keywords such the distracted driving factors of
distracted driving such as phone usage and intoxicated drivers. If keywords listed
included in the abstract, then it would be taken. Furthermore, the article Described
about the safe car driving method would be chosen.

The screening based on abstracts resulted in 2981 journal records. After full
text articles accessed for eligibility, 87 articles remained. Meanwhile, a total of 50
articles were removed as they were not related to the main keyword search. The
remaining articles were selected based on the following inclusion and exclusion

criteria yielding 37 articles suitable for analysis.

Inclusion criteria:
» Atrticles were written in English language
» Research articles
Open access full-text articles
Exclusion criteria
» Atrticles written in other languages.
> Review articles.

» Only abstracts

2.3  Distraction Driving

Distracted driving is defined as a specific type of inattention. Based on [4],
Distraction happens when a driver's attention is diverted from the task of driving to
another activity. According to [8], the diversion of attention from activities critical for
safe driving to a competing activity knows as distracted driving whereas [9] said that
completing a secondary task that draws focus away from the primary task of driving

could be categorize as distracted driving.
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231 Distraction factors

Apart from distraction driving, the surrounding and car condition also play the
role to distract the drivers[8] and [10] had studied signal obstruction such as blind spot,
inattention, and distraction along and inside the passenger vehicle which may cause
fatal crashes. In their study, one-third of inattention-related crashes involved
pedestrians whom were hit by a motor vehicle, typically because the drivers have
detected the pedestrian too late. Statistics reported that the distraction by mobile
phones contributed only 2-4% of all fatal crashes, while other sources of distraction
within or outside the vehicle, contributed to about 10%.

According to [11], female drivers were sometimes distracted by their co-
passengers. Female drivers were involved in twice as many fatal crashes alone with
child passengers as compared to the male drivers. Drivers with only child passengers
were more often reported as being inattentive whether female or males. This is due to
potential source of distraction is the child passengers. This is because some actions or
care need to be taken towards the child such as feed the child passenger or pick up the
child’s toys while driving). In that case, for female drivers, risk-taking behaviours were

less typical than for other drivers without child passengers.

2.3.2 Driving behavior

Driving behaviour reflects the past studies on driving behaviours commonly
focused on developing a safe car driving model by gender and age. Recent works also
studied the causes, effects, and solutions to overcome this dangerous driving
behaviour.

According to [12], driving distractions are most of the times due to the driving
styles. The styles considered include, for instance, the Dissociative, Angry, Reckless,

Anxious, and Distress Reduction are the factors that caused the distraction specifically
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in the female drivers group. This is supported by a study in Jannusch et al.[5] in which
female drivers are prompt to distracted and fatigued driving.

Considering the age group, is the younger category drivers are often involved
in using the handheld devices (HH) while driving as compared to the elderly drivers
[5]. The young drivers are likely to be fatigued after midnight into the early morning
hours, while elderly drivers are more likely to be fatigued in the afternoon. This is
evident in [13]and[14] who examined drivers aged '30-60 years' and found this group
to be more associated with cell phone use compared to '<30 years' and >60 years' age
group. The effects of simple conversation, complex conversation, simple texting and
complex texting task while driving poses a significant collision risks on road.

Automated driving has also been one of the causes in distracted condition.
Non-driving related tasks (NDRT) causes of drowsiness to the drivers [15]. On the
findings, young drivers develop more drowsiness than old and middle-aged drivers.
Young drivers tend to engage in secondary tasks easily and being distracted while
driving and also increase the crash risk very often when compared the old-age drivers
[16].

According to [17], middle-aged female drivers have higher reaction times
when distracted but lower reaction in non-distracted conditions on different traffic
characteristics and driving performance parameters. Moreover, when considering the
type of areas, young drivers in rural areas have low reaction time in non-distracted

conditions regardless of talking to a passenger or using on the cell phone [8].

2.3.3 Driving behavior detection

Various applications and instruments were developed to detect driving
behaviours. For instance [18] used the Multidimensional Driving Style Inventory

(MDSI) to the Spanish spoken in Spain and studied the driving habits of Spaniards.
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MDSI is an instrument that allows identifying not only “maladaptive” Driving Styles
(DS) in order to modify them, but also “adaptive” DS to encourage safe driving.
Maladaptive refers to Reckless, Angry, Anxious, Dissociative, and Distress Reduction.
Adaptive is more to encourage a safer driving such as Careful Driving style. Their
analyses reaffirmed that the MDSI can serve as a diagnostic instrument for sketching
the profiles of the safe vs. unsafe drivers, based on the different adaptive and
maladaptive driving styles. Findings from their study can be used for evaluation as
well as for planning interventions directed at mitigating the deficits detected.

Meanwhile, Park[19] mainly focused on indicators to quantify the driving
characteristics. The difference between observed data and the reconstructed values that
indicate the representative values of low risk driving was evaluated on quantitative
analysis for safe driving feedback.

Statistics have also indicated that Thailand ranks top globally in terms of
automobile crashes, human factors account for most crashes. The Driving Behaviour
Questionnaire (DBQ) was used as a tool to analyse the factor of crashes in Thailand
[7]. In [7], two factors: texting and social media, as well as drug and alcohol
consumption wereused to create a measurement model for risky behaviour. The
outcome of DBQ was that middle aged female drivers were prone to read and reply
messages while driving.

The internet and machine learning based software called the Connected
Assistant for Driving Safe (CADS) software was developed in [20]. The concept of
this software is to continuously monitor the driver, road ahead and alert drivers of
threats ahead. The setting up of CADS shpuld be done on windscreen of the car.
Thorough having The internet connection the CADS able to send the collected data to

the program to process and read it as a readable data.
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Only lateral performance parameters were considered in the study by [1] for
detecting the distracted state of drivers. Those parameters include the number of lane
excursions, steering wheel reversal rates, SDLP (Standard deviation of lane
positioning), the mean and standard deviation of lateral acceleration, and mean and
standard deviation of steering wheel angle.

The outcome driving behaviour detection tools developed in the pasts could
help to decrease the fatal crashes by enhancing both the drivers and passengers’
awareness on the road conditions. It should be noteworthy that considering the
behaviour of surrounding vehicles and various factors such as road surface condition,
weather, and behaviour of driving can be additions to construct a more precise model

with an expanded scale.

2.4  Sources of Driving Distraction

Driving distraction can be divided into 4 types: Physical, cognitive, visual, and
auditory. Physical distraction is when the driver has use one or both hands to handle
the phone in order to dial a number, answer, or finish a call rather than concentrating
on the physical demands of driving. Next, cognitive distraction can be explain as
something that causes drivers to lose focus or takes their mind off driving such
activities are conversing with passengers, focusing on an engaging news report, or
reprimanding children. Furthermore, visual distraction where the drivers have taken
their eyes off the road and glanced elsewhere. Those possible activities could be
rubbernecking, texting, reading billboards, and looking to see what the kids are doing
in the back seat are all examples of visual distractions. In addition, auditory distraction

can be define as noises and sounds inside the car can distract you. For an example, if
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the baby is crying or the kids are fighting in the back seat, the noise can divert the
drivers’ attention.

Figure 2.1 shows the distraction sources of female drivers while driving
extracted from the 37 articles reviewed. There is a total of 14 factors being the major

sources of driving distractions as listed in Table 2.1.

M |nattention

B Human Error ( Driver)

m Effect on the executive

ntoxicated
W Secondary Tasks

B NDRT( non-driving related tasks)

Figure 2-2 Distraction sources of driving
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