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ABSTRACT

Driving simulators are widely used around the world for many purposes. The main purpose
of the driving simulator is commonly for research, such as a study on road safety in Malaysia.
In Malaysia, road accidents have increased over the last ten years. Meanwhile, the number
of fatalities has been steadily decreasing since peaking at 7,152 in 2016 and dropped to its
lowest point of 6,167 in 2019. Basicaly, this research is to analyze the market survey, design,
develop and study driver's behaviour reaction time, braking time, and participant mental
workload using NASA Task Load Index (TLX) based on driving simulator pre-crash
scenario on UC Win Road Software. Based on previous research, certain things have been
studied, such as validating a driving simulator for research into human factors issues on
automated vehicles. The main findings of this research are to get information from society
about the driving simulator product preferences and specifications and driving behaviour
based on virtual reality to obtain data on recognition time and braking time. Besides that, to
obtain workload from participants in experiment. The method used in this research is by
conducting a survey questionnaire based on driving simulator product preferences, creating
pre-crash scenarios consisting of pedestrian and motorcycle scenarios and providing a
NASA TLX questionnaire to determine the participant workload involved in the experiment
that has been conducted. The result from this research states that the speed of an object
oncoming toward the driver influences the driver's behaviour based on recognition and
braking time. As for the workload before and after the experiment conducted based on
NASA TLX shows that the null hypothesis is accepted based on the t-test as there is no
connection between workload before and after the experiment. In conclusion, the driving
simulator can measure driver behaviour based on reaction and braking time.



ABSTRAK

Simulator memandu digunakan secara meluas di seluruh dunia untuk pelbagai tujuan.
Tujuan utama simulator pemanduan biasanya untuk penyelidikan, seperti kajian tentang
keselamatan jalan raya di Malaysia. Di Malaysia, kemalangan jalan raya telah meningkat
sejak sepuluh tahun yang lalu. Sementara itu, jumlah kematian semakin berkurangan sejak
memuncak pada 7,152 pada 2016 dan menurun ke tahap terendah iaitu 6,167 pada 2019.
Pada asasnya, penyelidikan kami adalah untuk menganalisis tinjauan pasaran, mereka
bentuk, membangun dan mengkaji masa tindak balas tingkah laku pemandu, masa brek ,
dan beban kerja mental peserta menggunakan Indeks Beban Tugas NASA (TLX)
berdasarkan senario pra-crash simulator memandu pada Perisian UC Win Road.
Berdasarkan kajian terdahulu, perkara tertentu telah dikaji, seperti mengesahkan simulator
pemanduan untuk penyelidikan isu faktor manusia pada kenderaan automatik. Penemuan
utama penyelidikan kami adalah untuk mendapatkan maklumat daripada masyarakat
tentang pilihan dan spesifikasi produk simulator pemanduan dan tingkah laku pemanduan
berdasarkan realiti maya untuk mendapatkan data mengenai masa pengecaman dan masa
brek. Selain itu, untuk mendapatkan beban kerja daripada peserta dalam eksperimen kami.
Kaedah yang digunakan dalam penyelidikan ini ialah dengan menjalankan soal selidik
tinjauan berdasarkan keutamaan produk simulator memandu, mewujudkan senario pra-
rempuh yang terdiri daripada senario pejalan kaki dan motosikal serta menyediakan soal
selidik NASA TLX untuk menentukan beban kerja peserta yang terlibat dalam eksperimen
vang telah dijalankan. Hasil daripada kajian ini menyatakan bahawa kelajuan sesuatu objek
yang datang ke arah pemandu mempengaruhi tingkah laku pemandu berdasarkan
pengecaman dan masa brek. Bagi beban kerja sebelum dan selepas eksperimen yang
dijalankan berdasarkan NASA TLX menunjukkan hipotesis nol diterima berdasarkan ujian-
t kerana tiada kaitan antara beban kerja sebelum dan selepas eksperimen. Kesimpulannya,
simulator pemanduan boleh mengukur tingkah laku pemandu berdasarkan tindak balas dan
masa brek.
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CHAPTER 1

INTRODUCTION

1.1 Background

Driving simulator is a tools that use to make a research for example to study car accident on
the road that provide realistic, safe and controlled environment. Driving simulation system
is typically represented by a vehicle driving simulator. It conducts manned simulation and
research, including vehicle driving behavior, dynamic performance, and traffic systems,
using electronic computer images with the help of electronic control and other technical
support. Over the last 40 years, advances in technology have enabled higher-quality
computer processing and graphics, as well as more sophisticated and precise control devices.
The majority of simulators are now dynamic, with the driver's actions causing changes in
the driving environment. Current simulators can include elements like controllable traffic,
various road users (vehicles, motorcycles, bicycles, pedestrians), and interactive modifiable
features like billboards and railway level crossings. These elements can be programmed to
modulate in response to the driver's actions or as a pattern that the driver must respond to
traffic simulation modelling integration into the driving simulator. (Jeihani et al., 2017).

Although, driving simulator provide safe and realistic results as real world driving it is
expensive and high cost. Driving simulators have been used extensively in research on
intelligent vehicle control, road traffic facilities, and intelligent transportation systems up
until now. They've evolved into a useful tool for studying human efficiency, civil

engineering, traffic engineering, psychology, and other related fields.(Wynne et al., 2019)
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1.2 Problem Statement

In Malaysia, the number of road accidents has increased over the last ten years. Meanwhile,
the number of fatalities has been steadily decreasing since peaking at 7,152 in 2016 and
reaching its lowest point of 6,167 in 2019. The identification of various risk factors,
including road conditions, is required for the development of effective strategies to reduce
such fatal accidents. Road tests may be impossible in some countries due to liability
concerns. Road tests are frequently allowed only after a first simulation of potentially
dangerous situations. In many countries, for example, it is illegal to conduct a roadside

investigation into the effects of alcohol or drugs on driving performance.

Besides safety concerns, driving simulator that available in market is expensive and high
cost. Simulator fidelity is only half of the equation when comparing simulators to real-world
driving. The operational definition of "real-world" driving is another factor that influences
the comparison of simulated and real-world driving. Self-reported driving behaviour (e.g.,
Ba et al., 2016; Szlyk et al., 1992), allied health assessments (e.g., Lauridsen et al., 2016;
van Wolffelaar et al., 1988), and on-road drives in instrumented vehicles are all mentioned

in the literature (e.g., Helland et al., 2016).

13



1.3

Research Objective

Specifically, the objectives are as follows:

a)

b)

d)

1.4

To design, develope and analyze questionnaire study to determine user
requiremant on driving simulator

Design and developed scenario including, road condition and surrounding by
using UC-Win Software.

To analyse the driver behaviour in term of reaction time and braking time in
various scenario and pre crash scenario.

To compare driver workload before and after in the experiment.

Scope of Research

The scope of this research are as follows:

a) Study limited to driving simulator and not a real driving

b) Study limited to pre-crash scenario on pedestrian and motorcycle.

¢) Limitation on reaction time and braking time.

d) The experiment and questionnaire is conducted at Melaka, Malaysia.

14



CHAPTER 2

LITERATURE REVIEW

2.1 Introduction

Simulators are a standard tool for studying driving habits because they provide a realistic,
safe, and controlled environment. Driving simulators frequently use in research, and there is
only a little evidence confirming their validity. There is also a comparison of how accurately
driving simulators are compared to real-world driving. Simulators were first originally
developed (Lauer, 1960). Researchers have widely used them to study a variety of driver
behaviours, including the effects of technologies, devices, and road infrastructure, ranging
from variable message signs (e.g., Comte and Jamson, 2000) and in-vehicle systems (e.g.,
Abe and Richardson, 2005; Lin et al., 2009) to mobile phone use (Choudhary and Velaga,
2019). The validity and reliability of the apparatus, that is, the extent to which they accurately
and consistently represent real-world performance is an issue with any laboratory-based
experiment. Based on the driving simulator, reliability refers to the ability of a simulator to
evaluate consistent results over time. Validity refers to the ability of a simulator to represent
real-world driving accurately. There are two types of validity which are absolute validity and
relative validity. Absolute validity is when the values obtained in a simulator (for example,
speed or lateral position) match those obtained in an actual vehicle in absolute terms.
Absolute validity requires a direct comparison of simulated and real-world driving, with
statistical tests showing no significant difference between the values for the two types of
driving. Relative validity occurs when the results of simulator driving show the same effects

as real-world driving.
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2.2 Type of Driving Simulator

2.2.1 Train Simulator

There are several type of driving simulator that are in use such as train simulators (Figure
2.1), bus simulators, car simulators, truck simulators, etc. Besides that, there are also modular
design simulator and multi driving simulator. Modular design simulator can be configured
for use as dump trucks, tractor, and other construction transports, airports operated vehicles,
emergency response and police vehicles chase, buses, subway trains, passenger vehicles and
heavy equipment such as cranes. Next, multi-driving simulator station allows one to train
more driver instructors in a limited time. The system is equipped with an instructor station
that allows centralized control of all the driving stations. The advantage of this type of system
is that a coach can guide several students driving at the same time thus saving time and

reducing costs.

Figure 2.1 Train simulator (Locsim — Fiihrerstand-Simulatoren, n.d.).

16



2.2.2 Static, 2DOF, 3DOF and 6 Driving Simulator

Next, there are also static driving simulator (Figure 2.2) and motion type of driving simulator
such as 2DOF (Figure 2.3), 3DOF and 6DOF (degree of freedom) (Figure 2.4) which is more
realistic to real-world driving. Degree of freedom of this simulator describing how
something moves in relation to a set of fixed parameters (consider x and y-axis on a graph,
except in 3-dimensions). To put it another way, it categorizes how something moves. In total,
there are 6 degrees of freedom, and as said above, each of these essentially represents a
different type of movement such as elevation, strafing, surging, yawing, pitching and rolling.
First, elevation when driving on an uneven surface, your tires will rise and fall as they pass
over the undulating surface. The elevation is represented by this vertical displacement.
Second, strafing is movement on the horizontal axis (left or right, or 'laterally'). Whenever
you turn a corner, inertia means you are pushed into the side of your seat. Third, surging
forward and backward motion. Acceleration 'pushes' you back into your seat, while
braking/deceleration 'pushes' you out of your seat. Fourth, yawing (oversteer) where the rear
axle slides, simulating traction loss at the rear, which consequently changes the direction of
motion of the car. Fifth, pitching (tilting forward and backwards) nose of the car dip down
and the rear of the car lift up, as the weight of the car is transferred over the front axle. Lastly,
rolling which involves the car pivoting on one side. Also consider body roll in a car. In the

context of a motion platform, it will tilt from side to side to simulate roll.

17



Figure 2.2 Static Driving Simulator (What Can Driving Simulators Contribute to
Driver Training? n.d.).

Figure 2.3 Driving Simulator 2DOF (e.g. Parker2005).

18



Figure 2.4 Driving Simulator 6DOF (Infinity Technology and Amusement
Company Limited, n.d.).
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2.2.3 Cabin Driving Simulator

Moreover, as show in Figure 2.5 there are also type of driving simulator used by manufacture
or organization for research purpose. For example driving simulator that use in Malaysian

Institute of Road Safety Research (MIROS) for road safety purpose

Figure 2.5 MIROS Cabin Driving Simulator (MIROS Cabin Driving Simulator
(CabinDS) _ Download Scientific Diagram, n.d.).

20



2.2.4 Manufacture Driving Simulator

Besides that, based on Figure 2.6 there are also automotive company that use driving
simulator for research and development purpose for example TOYOTA MOTOR
CORPORATION (TMC). The driving simulator used for analyzing the driving
characteristics of average drivers to aid in the development and verification of active safety
technology that reduces traffic accidents. The driving simulator, located at TMC's
Higashifuji Technical Center in Susono City, Shizuoka Prefecture, Japan, uses video, an
acceleration simulator and other technology that allows vehicle researchers and developers
to conduct driving tests that would be too dangerous to perform in the real world or that

require specific driving conditions.

Figure 2.6 TOYOTA Driving Simulator (Toyota Showcases Safety R&D —
Oblique Crash Test, Advanced Driving Simulator and THUMS Model Range
Toyota-Simulator-4 - Paul Tan’s Automotive News, n.d.).
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2.3 Related research

2.3.1 Validation of Vehicle Driving Simulator from Perspective of Velocity and

Trajectory Based Driving Behavior under Curve Conditions

Driving simulators are becoming increasingly important in scientific research, such as road
traffic environment safety evaluation and driving behavior characteristics research, due to
their advantages of high experimental safety, convenient scene setting, and easy extraction
of control parameters. Meanwhile, as driving simulators become more popular, demand for
validation services is growing. Curve road conditions with various radii are used as
experimental evaluation scenarios to validate a driving simulator in a complex environment.
To do so, this paper examines the accuracy and reliability of an experimental vehicle speed
of a driving simulator. The cosine similarity method is then used to perform a qualitative and

quantitative analysis of the lateral deviation of the vehicle trajectory.

Furthermore, a data-driven method was used, with the lateral offset as the output and the
longitudinal displacement, lateral displacement, vehicle speed, and steering wheel angle as
inputs. As a result, in the simulator validation, this method can solve problems that cannot
be realized in real complex scenes. Selecting the trajectory as the validation parameter allows
the simulator's curve driving state to be reflected more comprehensively and intuitively.
Using a speed and trajectory model instead of a real car experiment can improve simulator

validation efficiency and lay the groundwork for simulator standardization.

Total of 27 drivers with different genders, ages, driving years and driving mileages are
selected as the test subjects in the experiment, and they are numbered 1-27. Among them,
all drivers are with corrected visual acuity of 1.0 and can skillfully complete the driving

tasks. The experiment recruited 16 skilled drivers, which were test numbers 1, 2, 3, 4, 5, 7,
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10, 11, 13, 15, 16, 17, 18, 19, 21, and 26, including 11 male drivers and 5 female drivers.
There are 11 new drivers, and the test numbers are 6, 8, 9, 12, 14, 20, 22, 23, 24, 25, and 27,
including 7 male drivers and 4 female drivers. Drivers’ age, driving experience, annual
vehicle kilometers traveled total mileage, number and gender all meet the basic conditions

of driving simulation experiments.

The experimental section consists of a nineteen-kilometer two-way highway with no central
separation zone. The maximum speed is 40 km/h, with a lane width of 3.5 meters. Straight
road sections and various horizontal curved road sections make up the experimental road
types. The driver can adjust their speed to enter the next curve with the expected speed as
the entry speed by setting a straight-line section with a length of 700 meters between each
characteristic road section (different horizontal curved sections). A symmetrical basic type
and a simple type of curve exist, with straight lines, circular curves, and transition curves
being the most common. Through sampling analysis, it is found that the overall reliability of
the speed simulation for the tested driving simulator is relatively high, but the reliability of

the speed simulation is low when turning in a small-radius curve(Chen et al., 2021)
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2.3.2 Validation of a driving simulator for research into human factors issues of

automated vehicles.

The Monash University Accident Research Centre automation driving simulator was
evaluated for research into the human factors issues associated with automated driving in
this study. On-road and simulated driving were both used in the research. Along the drives,
twenty participants rated their willingness to resume control of an automated vehicle and
their perception of safety in a variety of situations. Each situation was classified separately,
and ratings were calculated. In terms of the similarity of the on-road and simulator data,
statistical analysis of the ratings confirmed the simulator's behavioral validity. The research
took place at Monash University's Accident Research Centre. The data was collected in a
semi-controlled experimental environment. The on-road drive took place on real roads and
in real traffic, but it followed a predetermined route. In terms of length, road conditions, and
other controllable parameters, the simulator drive was programmed to replicate this on-road
test route. The experimental drives did not include any safety-critical events.(Tomasevic et

al., 2019)

There were 20 participants, 11 males and 9 females, ranging in age from 21 to 64 years, with
an average age of 36.8 years (SD = 11.2) and a range of age from 21 to 64 years. The average
number of years driving was 14.5 years (IQR: 9-24.75). Monash University (post-graduate
and undergraduate students or staff) and personal contacts were used to recruit participants.
Monash University's Human Research Ethics Committee gave their approval. Participants
had to have a full driver's license and drive at least 6,000 kilometers per year to qualify. They
were compensated $30 for their time. The experiment lasted between 90 and 105 minutes in
total. There were no significant statistical differences between the on-road and simulator

environments when traffic density (TD) and situation complexity (SC) were tested.
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2.3.3 Building and validation of a low-cost driving simulator

The design and manufacture of a low-cost driving simulator device that achieves results
comparable to high-cost advanced simulation devices are presented in this study. The goal
1s to use it in a variety of laboratory studies to better understand driver and vehicle behavior
and performance, as well as to design road infrastructure elements and use it as a driving
training device. The experiment lasted 30 minutes, and 51 participants of both genders and
ages participated in the performance of driving experiences in a city environment scenario,
with the purpose of evaluating the validity of the manufactured simulator by filling out a
questionnaire with (9) questions. The results show that every participant (100%) was
impressed by the device's design, ease of use of the device's controls (steering wheel,
gearbox, and pedals), and realism of the approved driving simulation programed, with 52.9
percent rating the simulated experience as excellent. They rated the device as (realistic - very
realistic) (100 percent) with a percentage of 96.1 percent, and the participants rated the

device on a scale of 1 to 10. (0-100).

When asked if they had ever driven a simulator, all (51) said no. This is a very unusual
circumstance, which contributes to the novelty of the current work. This device is believed
to be the first built in an Iraqi university. As their response was in a distinct classification,
the majority of the participants (51) and by (100%) liked the device's design. Giving their
first experience with a driving simulator, this is extremely positive feedback, indicating the

realism that the simulator is attempting to deliver.(Khadeir et al., 2021)
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CHAPTER 3

METHODOLOGY

3.1 Introduction

There are several methods use in this research to obtain data and do analysis. First, conducted
a survey form which is distributed to 55 respondents by Google form through social media
like WhatsApp and Facebook. The survey questionnaire used to obtain data on
acknowledgment of society upon driving simulator and its product preferences. Secondly,
conduct experiment on pre-crash driving scenario were created to get data on reaction time
and braking time. Reaction time may be defined simply as the time between a stimulus and
a response. This experiment involves two different type of driving simulations which is
motorcycle scenario (Figure 3.1) and pedestrian scenario. This experiment involved 30
participants. Lastly, the method use in this research is give questionnaire to participant before

and after the experiment were conducted based on NASA Task Load Index.

Figure 3.1 Motorcycle Scenario
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The methodology in Figure 3.2 show the flowchart of this research start from product survey
question, distribute survey question and collect data. After that, start to design and developed
scenario, pre-test experiment, conduct experiment, collect data from scenario and

questionnaire and lastly do the data analysis.

|
3.1 Product survey question

|

5.2 Dristribnrte survey guestian

|

3.3 Collect dats

3.4 De=izn and developed scensvia _—

}

35 Pre-test experiment

!

BEM1

it 8

TES

—= | DBEMIZ

3.6 Conduwct experiment on simlator

L 3

3.7 Collect dats from scenario and guestionmnains

|

3.7 Diata Analyzis

|

—

Figure 3.2 Methodology flowchart
27




3.2 Questionnaire and NASA TLX

3.2.1 Product Survey Questionnaire

The survey method is by using Google form and distribute to 55 respondents. The survey
method is used to collect data and analyze the respondent opinion. The survey questions are
distributing through social media like WhatsApp and Facebook. All the collected data are
exported from CSV file and transfers directly to Excel. The time to obtain all 55 respondents
results take almost one week. The collect data such as demographic, product preferences and

product specification.

28



The survey question is as shown in Table 3.1. The survey consists of two sections. The first
section is demographic data. It has five questions that are age, gender, occupation, race, and
residence. Sections 2 focus on product preference. In Section 2, there are seven set of
question. Next, Section 3 focus on product specification. In Section 3, there are six set
ofquestion. Each question will reflect to five rating number from strongly disagree to
strongly agree.

Table 3.1 Survey templete

Section 1: Demographic

Gender:
Age:

Occupation:
Race:

Residence:

Section 2: Product preferences

Preferences Yes No Others

. Do you ever play driving simulator game?

. Prefer this product available on your home?

. Can improve your driving skill?

. Price for driving simulator rm3000 is affordable?

. Can replace the old style driving learning in driving school?

. Improve your behavior driving on the road?

. Reduce the number traffic accident in Malaysia?
. Do you think this product can be implement in school for road
safety study?

R[A [N | B W (N [~

Section 3: Product Specification

Strongly disagree > Strongly
Agree

Specification 1 2 3 4 5

1. Affordable

2. Economy

3. Easy to use
4. Aesthetic

5. Light weight
6. Moveable
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3.2.2 Questionnaire NASA TLX

The survey question is as shown in Table 3.2 distributed to 30 participant that conducted in

the experiment. Besides that, questionnaire were conducted before and after the experiment.

The questionnaire consists of three sections. The first section is consent and demographic

data consist of eight questions. Sections 2 and 3 focus on NASA Task Load Index (TLX)

Questionnaire to know participant rates perceived work load before and after the experiment

or task. Each question will reflect to 10 rating number from low to high.

Table 3.2 Questionnaire templete

Section 1: Consent & Demographic

Name:

Gender:

Age:

State:

Driving Experience:
Accident Experience:
Do you have a car? :

Do you have motion dizziness? :

Section 2/ Section 3: Before/ After Experiment NASA TLX Questionnaire

Low = High

Preferences 112193 4 5 6 | 7

10

1. Mental Demand
How mentally demanding is the task?

2. Physical Demand
How physically demanding is the task?

3. Temporal Demand

How much time pressure did you feel as a result of how
quickly tasks or task element occurred? Is the tempo slow
or fast?

4. Performance
How successful will you in performing the task?

5. Effort
How hard did you have to work (mentally and physically)
to accomplish your level of performance?

6. Frustration
How insecure, discouraged, irritated, stressed, and annoyed
will you?
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33 Driving Simulator Software and Hardware

3.3.1 Simulation software - UC/Win software

The simulation software utilised in this study was FORUM 8's UC-WIN/Road 16 ver.10.1.2,
which used extensive 3D visual technology and an interactive virtual reality design
approach. This software also includes Log Export Plug-in, which allows the user to export
simulated data to a.csv file on the computer. The export data include the time, distance,
velocity, and position of the user's car, the leading vehicle, as well as the surrounding and

other objects in the scenario.

Figure 3.3 UC-WIN/Road 16 Software

Figure 3.4 UC-WIN/Road 16 Software Specification
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3.3.2 Camera recorder software

Ice Cream Screen recoder software (Figure 3.5) were use to record participant activity during
conduct the experiment. Besides that, all recorded data (Figure 3.6) were stored in a file to

ease the data collection.

~ icecream apps Products v

Screen Recorder 2

Icecream Screen Recorder is an easy-to-use software to
record screen with audio. Record apps and webinars, Zoom
meetings and Whatsapp calls, video tutorials, live streams
and more.

Figure 3.5 Ice cream screen recorder apps.

(@] Screen Recorder =

@ Capture video W Gamescapture Screenshot W Capture audio ™
Filemame Path Edit More Size Duration Resolution
Simulation Prac...2 December.webm [ ] rd E 75 MB 00:01:04 1920x1080 ﬂTﬂ
30.BICYCLE ZUL.webm | ] * = 55 MB O0:00:46 1920x1080 o
30,UMEBRELLA ZUL.webm [ ] rd = 81 MB 00:01:06 1020x1080¢ | O
30.MOTORCYCLE ZUL.webm [ ] rd E 58 ME 00:00:56 1920x1080 m
ice_video_20221221-152656.webm [ ] rd = 23 MB 00:00:28 1920%1080 i)
30.LORRY ZULwebm | | d = | 114me 00:01:31 1920x1080 | W
30.RT ZUL.webm [ | »~ = 89 MB 00:01:05 1920x1080 m
29.BICYCLE AZIM.webm | | rd = 54 MB 00:00:36 1920%1080 i)

e i . i A it — -~ — e i e s A aam | et e -

Figure 3.6 All recorded data.
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3.3.3 Driving Simulator

Based on figures 3.7 shows a driving simulator hardware. Samsung Smart televisions supply
the visual and audio system. The simulation software that have been used was FORUM 8's
UC-WIN/Road ver.16, which used 3D visual and virtual reality design. This software also
includes Log Export Plug-in, which allows the user to export simulated data to a.csv file on
the computer. The export data include the time, distance, velocity, and position of the user's

car, the leading vehicle, as well as the surrounding and other objects in the scenario.

Figure 3.7 Driving simulator.
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3.3.4 Driver Seat

The simulator's driver's seat comes from a 1996 Honda Civic Ferio. This seat was chosen
because it can be changed for headrest height, back cushion angle, seat height, and seat-to-
steering distance. Driving simulator seats on the market are more analogous to gaming
chairs, and they cannot be modified to the driver's preferred posture. The dimension seat is

shown in Figure 3.8. This seat weighs 28 kg, which is spread between four screw locations.

Figure 3.8 Driving seat.
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3.3.5 Steering Wheel

Figure 3.9 shows the Thrustmaster TX Racing Wheel Leather Edition used in the driving
simulator. The steering wheel measures 280mm in diameter. As the official licence promises,
Thrustmaster is giving a pair of incredibly accurate racing controllers, which are well-liked
by racers for their ability to create unrivalled immersion in the world of racing simulators

for PC and Xbox One, in a single, limited-edition bundle.

Figure 3.9 TX racing wheel leather edition.
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3.3.6 Accelerator and brake pedal

The accelerator and braking pedals are components of the driving simulator. Figures 3.10

and 3.11 display the specification, model name, and component details.

Figure 3.10 Accelerator and brake pedal from thrustmaster.

Dimensions

Box dimensions (Width/Height/Depth) (cm) 24 x 36 x 42

Weight

3460g

Cockpit Setting

Figure 3.11 Accelerator and brake pedal specifications.
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3.3.7 Display (SAMSUNG SMART TV)

One of the driving simulator components is the display. Samsung Smart TV (Figure 3.12)

have been used as the audio and display system

Figure 3.12 Samsung smart tv.
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3.3.8 Computer

The computer setup and specifications of the computer used in the driving simulator, model

name, and components information are shown in Figure 3.13 and Figure 3.14.

Figure 3.13 Computer setup.

View basicinformation-about your computer

Windows edition
Windows 10 Pro

© Microsoft Corporation, Al rights reserved.

System
Processor: Intel(R) Core(TM) i9-9900KF CPU @ 3.60GHz 3.60 GHz
Installed memory (RAM):  £4.0 GB
System type: £4-bit Operating System, x64-based processor
Pen and Touch: No Pen or Touch Input is available for this Display

Figure 3.14 Computer specification.
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3.4  Pre-Crash Driving Scenario

Based on Figure 3.15 the scenario begins with the manual driving mode. After certain
distance the system goes into full automation mode. The driving simulator continues to
operate at a constant velocity of 60 km/h for a given distance. At 150m distance traveled,
notification will appeared and the participant wil notified the message appeared, participant
will presses button 2, and takes complete control of the car by braking or accelerating to

obtain data on reaction time and braking time.

Figure 3.15 Pre- crash driving scenario.
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The scenario flow chart in figure 3.16 begins with the manual driving mode. After certain
distance the system goes into full automation mode. The driving simulator continues to
operate at a constant velocity of 60 km/h for a given distance. At 150m distance traveled,
notification will appeared and the participant wil notified the message appeared, participant
will presses button 2, and takes complete control of the car by braking or accelerating. The

subject need to complete a questionnaire focusing on Nasa Task Load Index (TLX) at the

|

Driving Manually

'

end of the session.

Autonomous driving (60km/h) —>| 150m

}

Driver takes over AN EE

, '

Manual mode Active pre
driving collision scene
_’ J
YES No collision

|

Multimedia appears

Figure 3.16 Scenario flow chart.
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3.4.1 UC/WIN Setting For Driving Scenario

Creating and design driving scenario.
1. The initial setting, as illustrated in Figure 3.17, will start the car in manual mode. The

driving mode was changed to autonomous driving mode after 3m of travel, as indicated in

figure 3.18.

Figure 3.17 Manual mode setting.

2. The autonomous mode will continue till a distance of 150m is reached. The vehicle speed

remains constant at 60km/hr while in autonomous mode.

Figure 3.18 Autonomous mode setting.
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3. Participant notifies the notification appears at 150m, presses button 2 as represented in
figure 3.19, and takes total control of the car by braking or accelerating. The accident will

occur if the person fail to press button 2.

Figure 3.19 Test event setting.
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3.4.2 Road Dimension

The road dimensions considered in this experiment were the same for all environments and
conditions in this study. Below represents the road detail information (Figure 3.20) and road
design (Figure 3.21) in the scenario. The road width was 3.2 metres in each lane, the sidewalk

length was 1 metre, and the overall road length was 538.4 metres.

Figure 3.20 Road detail information.
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Figure 3.21 Road design.

UNIVERSITI TEKNIKAL MALAYSIA MELAKA
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3.4.3 Type of Building

There are numerous type of building (Figure 3.22) available in this software that can be
deployed in the scenario as shown in figure 3.23. Buildings are used in a variety of scenarios.

The list of models displayed can be selected by type.

Figure 3.22 Type of building.

Figure 3.23 Building use in scenario.
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3.5  Experiment Set Up

The system for this experiment is shown in Figure 3.24. The system consists of a driving

simulator, audio system and screen recording.

Figure 3.24 Experiment setup
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3.5.1 Driving Simulator Information

The driving simulator contains two subsystems, a physical component and software

component, as shown in Figure 3.25.

Figure 3.25 Driving simulator component.
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3.6  Participant

There were 30 participants (Figure 3.26) in this session. Males responded with 96.7%, while
females responded with only 3.3%. 90% of participants are between the ages of 21 and 25.
The vast majority of participants (46.7%) have held their licence for one to five years. Every

participant has agreed to take part in this experiment.

Figure 3.26 Participants
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3.7 Procedure

Each participant participates in five studies and one test drive in four different scenarios: a
lorry, a pedestrian, a motorcycle, and a bicycle. For the past three days, the experiment has
been going (Monday, Tuesday & Wednesday). The studies were done in the mornings on
Monday and Wednesday for participants, while others were conducted in the evenings
(participants Tuesday). Before the experiment, all participants were given briefings and pre-
experiment (perception time) sessions. The author went over the specifics, guidelines,

directives, and rules of the experiment during the briefing session.

Participants who have agreed to participate must sign the paperwork and provide personal
information as verification of their agreement. The participants also took a five-minute test
drive to acquire a feel for the drivving simulator. The main experiment began after a brief
interval. This was done following the practice sessions. The experiment will conduct around
20 minutes for one participant to complete. At the end of each session, participants were

given a questionnaire to fill out on how they felt about the task.
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3.8 Parameter

1. Reaction time
Reaction time (Figure 3.27) is taken when vehicle change the autonomous mode to

manual mode & applied brake / take over vehicle.

Figure 3.27 Reaction time.

Example Calculation

RT 1: 16.04s -15.00s (Notification 1) =1.04s
Notification 2: 18.11 + 5s =23.11s

RT 2:24.32s -23.11s =1.21s

Notification 3: 26.44s + 10s = 36.44s

RT 3:37.03s — 36.44s = 0.59s
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2. Recognation Time

Recognation time is when the driver notify the massage.

AUTONOMUS MODE

Figure 3.28 Message Appeared

3. Braking Time
Based on table 3.3, reaction time is taken when vehicle change from autonomous
(grey colour) mode to manual mode (green colour) and the driver start to take over
the car. Braking time is measured after the changing of manual mode and the brake
is applied (red colour). Example of data obtain for reaction time (13.61s — 13.12s
=0.49s) and for braking time (16.08s -13.61s = 2.47s)

Table 3.3 Participant pre-crash scenario.

1 | scenarioTidistanceTi brake appliedBr rawBrake drivingMc button2
2 0.1 0.001621 o [o} 0 Manual FALSE
1487
1488 13.12432 150.2149 o o 0 Forcebfutc FALSE
1342 13.60687 158.1176 0 0.116406 0 Manual TRUE
1543 13.61513 158.2504 0 0.116383 0 Manual FALSE
1812
1812 16.0929 194.5685 0.009775 0.009775 0.009775 Manual FALSE
1814 16.10214 194.6967 0.022483 0.022482 0.022483 Manual FALSE
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CHAPTER 4

RESULTS AND DISCUSSION

4.1 Introduction

This chapter preliminary presents the results and analysis based on the survey questionnaire
obtain from 55 participants. The survey questions are being distributed via social media
platforms such as WhatsApp and Facebook. The majority of those who respondent are
students (49.09 percent). The CSV file is used to export all of the collected data, which is

then transferred to Excel.
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4.2  Results and Analysis of Data

4.2.1 Section 1 Demographic

Based on figure 4.1 shows pie chart gender amongst 55 respondents. The blue colour will be
prefer to the “Male” and the orange colour prefer to “Female” respondents participants.

Majority respondent is the Male (81.82%) and the minority is Female (18.82%)

Gender

BMale BFemale

Figure 4.1 Gender

Based on figure 4.2 shows age pie chart. There are three different group age. Blue colour
present age between 21-30 years old. Orange colour present as age between 31-40 years old
and grey present as age between 41-50 years old. The highest respondent is age between 21-

30 years old.

Age

3.64

021-30 @31-40 @41-50

Figure 4.2 Age
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Based on figure 4.3 shows occupation amongst respondents. Graph occupation contain four
type of occupation which is student (orange) ,engineer (grey) ,lecturer(blue) and others
(yellow). Student (49.09%) get the highest response compare to the other three occupations

which are engineer (9.09%) ,lecturer (5.45%) and others (36.36%)

Occupation

5.45

9.09

@ Lecturer @Students @Engineer @Others

Figure 4.3 Occupation

Based on figure 4.4 shows race pie chart of respondents. Three main colour are select to
present the race which is malay(blue),chinese (grey) and indian (orange). Malay (83.64%)

respondents is higher compare to chinese (10.91%) and indian (5.45%) respondents.

Race

10.91 0

5.45

BMalay BIndian BChinese B Others

Figure 4.4 Race
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Based on figure 4.5 shows residence pie chart. The orange colour present as rural and the
blue colour present as urban type of residence. Most of respondent are urban residence. The

percentage of urban residence (87.27%) is higher compare to the rural residence (12.73%).

Residence

BUrban BRural

Figure 4.5 Residence
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4.2.2 Section 2 Product Preferances

Based on figure 4.6 shows the pie chart with tittle “Do you ever play driving simulator
game?”’ Graph consist two different anwers which is “YES” or “NO”. Probably most

respondent choose Yes (72.7%) compare to No (27.3%).

Do you ever play driving
simulator game?

BYes @No

Figure 4.6 Product preference question 1.
Based on figure 4.7 shows pie chart with tittle “would you prefer this product available on
your home?”. This graph consist two different type of answer. The blue colour refer to
“Yes” and the red colour refer to “No”. Majority choose yes (87.3%) compare than No

(12.7%) answer.

Would you prefer this product
available on your home?

BYes @No

Figure 4.7 Product preference question 2.
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Based on figure 4.8 shows pie chart with tittle “Do you think product can improve your
driving skill?”. Pie chart is based on likert scale which are strongly agree (dark blue),
agree(yellow) , neutral (grey) , disagree (orange) and strongly disagree (light blue). All the
answer are select by respondents. Based on graph shows 29.1% strongly agree while 3.6%
strongly disagree. Next 40% agree with this statement while 1.8% disagree. 25.5% are

neutral response.

Do you think this product can improve your driving
skill?

3618

N

@ Strongly disagree B Disagree @ Neutral [OJAgree @@ Strongly agree

Figure 4.8 Product preference question 3.
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Based on figure 4.9 shows pie chart with the tittle ““do you think price for driving simulator
rm3000 is affordable?” The pie chart based on scale Likert strongly agree until strogly
disagree. The dark blue present of strongly agree while the light blue present of strongly
disagree. Yellow colour present as agree and the gray colour present as neutral. Orange

colour present as disagree. From the graph, mostly respondent pick neutral for the price.

Do you think price for driving simulator rm3000 is
affordable?

@ Strongly disagree @ Disagree DO Neutral ©OAgree @@Strongly agree

Figure 4.9 Product preference question 4.
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Based on figure 4.10 shows pie chart with tittle “simulator can improve your behavior
driving on the road?” This graph contains two different answer which yes or no. The blue
colour present for ‘Yes’ and the orange colour present ‘No’. Mostly respondent pick yes.
This is because driving simulator easy to handle and less risk compare than driving on the

road.

Do you think this simulator can improve your
behavior driving on the road?

BYes @No

Figure 4.10 Product preference question 5.
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Based on figure 4.11 shows graph with the tittle “Do you think driving using a simulator can
replace the old style driving learning in driving school?”” The graph based on likert scale
which is strongly agree (dark blue), agree(yellow), neutral(grey), disagree(orange) and

strongly disagree (light blue). Most respondent choose disagree.

Do you think driving using a simulator can replace
the old style driving learning in driving school?

@ Strongly Disagree @ Disagree MENeutral DOAgree M[Strongly Agree

Figure 4.11 Product preference question 6.
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Based on figure 4.12 shows a pie chart with tittle “Do you agree by using this driving
simulator can reduce the number traffic accident in Malaysia?”. This pie chart based on
likert scale with five different answer which is strongly agree(dark blue) , agree(yellow),
neutral(grey), disagree(orange) and strongly disagree(light blue). Highest respondent

choose agree (30.9%).

Do you agree by using this driving simulator can
reduce the number traffic accident in malaysia?

[@Strongly Disagree @ Disagree B Neutral OAgree @@Strongly Agree

Figure 4.12 Product preference question 7.
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Based on figure 4.13 shows pie chart with the tittle “Do you think this product can be
implement in school for road safety study?” This pie chart based on Likert scale with five
different answer colour which is strongly agree(dark blue), agree(yellow), neutral(grey),
disagree(orange) and strongly disagree(light blue). Based on graph, the most choosen answer

by respondent is agree with the statement.

Do you think this product can be implement in
school for road safety study?

3.6 55

o

@ Strongly Disagree EDisagree B Neutral DOAgree M Strongly Agree

Figure 4.13 Product preference question 8.

62



4.2.3 Section 3 Product Specification

Based on figure 4.14 shows graph product specification. Graph consist of five type product
specification which is affordable,economy,easy to use,light weight and moveable. Most

respondent choose moveable and easy to used to be a main product specification

Figure 4.14 Products specification.
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4.3  NASA TLX Questionnaire Analysis

4.3.1 Consent and Demographic

Based on figure 4.15 shows pie chart consent amongst 30 respondents. It show that 100% of

participant agreed to participate in this study.

Consent to Participate in this Study

0

BYes @NO

Figure 4.15 Consent.
Based on figure 4.16 shows pie chart gender amongst 30 respondents. The blue colour will
be prefer to the “Male” and the orange colour prefer to “Female” respondents participants.

Majority respondent is the Male (96.7%) and the minority is Female (3.3%)

Gender

33

BMale @Female

Figure 4.16 Gender.
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Based on figure 4.17 shows age pie chart. There are two different group age. Orange colour
present age between 21-25 years old. Grey colour present as age between 26-30 years old

The highest respondent is age between 21-25 years old.

Age

016-20 @21-25 @26-30 @31-35

Figure 4.17 Age.

Based on figure 4.18 shows pie chart state amongst 30 respondents. Majority respondent is

the came from Selangor and Perak (23.3%).

State

0 1

10 33
@Johor @ Melaka @N. Sembilan @Selangor  @Terengganu @Kelantan
B Kedah @ Sabah @Sarawak  @Perak BPeneng

Figure 4.18 State.
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Based on figure 4.19 shows pie chart driving experience amongst 30 respondents. The blue
colour will be prefer to the “1-5years”, orange colour prefer to “6-10years”, green colour
prefer to “11-15years”, purple colour prefer to “others” and light blue colour prefer to “No”

rspondents participants. Majority respondent driving experience is 1-5 years (46.7%)

Driving Experience

3333

@1-5years @@6-10years @11-15years @Others BENo

Figure 4.19 Driving experience.

Based on figure 4.20 shows pie chart accident experience amongst 30 respondents. The blue
colour will be prefer to the “Yes” and the orange colour prefer to “No” respondents

participants. Majority respondent had experience accident (56.7%).

Accident Experience

BAYes @No

Figure 4.20 Accident experience.
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Based on figure 4.21 shows pie chart does participant own a car amongst 30 respondents.
The blue colour will be prefer to the “Yes” and the orange colour prefer to “No” respondents

participants. Majority respondent own a car (70%).

Do you have a car?

@EYes @No

Figure 4.21 Does participant own a car?

Based on figure 4.22 shows pie chart motion dizzines amongst 30 respondents. The blue
colour will be prefer to the “No” and the orange colour prefer to “Yes” respondents

participants. Majority respondent is the have no motion dizzines (86.7%).

Motion Dizzines

BENo BYes

Figure 4.22 Motion dizzines
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4.3.2 NASA TLX: Mental Demand

In this case, F (1.0806) is smaller compared to F criticial (1.8608). Therefore, there is no
significant difference. The variances of the two populations are unequal. Table 4.1 F-Test

for mental demand.

Table 4.1 F-test on mental demand.

F-Test Two-Sample for Variances

Variable 1 | Variable 2

Mean 4.333333 | 4.466667
Variance 7.954023 | 7.36092
Observations 30 30

df 29 29

- 1.080575

P(F<=f) one-tail | 0.418067

F Critical one-tail | 1.860811
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A two-tail test (inequality). 1f t Stat < -t Critical two-tail or t Stat > t Critical two-tail, reject
the null hypothesis. This is not the case, -2.0017 <-0.1866 <2.0017. Therefore, do not reject
the null hypothesis. The observed difference between the sample means (4.33 — 4.47) is not
convincing enough to say that the average number of mental demand on participant differ

significantly. Table 4.2 T-Test for mental demand.

Table 4.2 T-Test on mental Demand.

t-Test: Two-Sample Assuming Unequal Variances

Variable 1 | Variable 2
Mean 4.333333 | 4.466667
Variance 7.954023 | 7.36092
Observations 30 30

Hypothesized Mean Difference | 0

df 58

t Stat -0.18661
P(T<=t) one-tail 0.426308
t Critical one-tail 1.671553
P(T<=t) two-tail 0.852615
t Critical two-tail 2.001717
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4.3.3 NASA TLX: Physical Demand

In this case, F (1.1794) is smaller compared to F criticial (1.8608). Therefore, there is no
significant difference. The variances of the two populations are unequal. Table 4.3 F-Test

for physical demand.

Table 4.3 F-test for physical demand.

F-Test Two-Sample for Variances

Variable 1 | Variable 2

Mean 4.266667 | 4.166667
Variance 8.547126 | 7.247126
Observations 30 30

df 29 29

F 1.179381

P(F<=f) one-tail | 0.3299

F Critical one-tail | 1.860811
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A two-tail test (inequality). 1f t Stat < -t Critical two-tail or t Stat > t Critical two-tail, reject
the null hypothesis. This is not the case, -2.0017 <-0.1378 <2.0017. Therefore, do not reject
the null hypothesis. The observed difference between the sample means (4.27 — 4.17) is not
convincing enough to say that the average number of physical demand on participant differ

significantly. Table 4.4 T-Test for physical demand.

Table 4.4 t-Test for physical demand.

t-Test: Two-Sample Assuming Unequal Variances

Variable 1 | Variable 2
Mean 4.266667 | 4.166667
Variance 8.547126 | 7.247126
Observations 30 30

Hypothesized Mean Difference | 0

df 58

t Stat 0.13782
P(T<=t) one-tail 0.44543

t Critical one-tail 1.671553
P(T<=t) two-tail 0.89086
t Critical two-tail 2.001717
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4.3.4 NASA TLX: Temporal Demand

In this case, F (1.1012) is smaller compared to F criticial (1.8608). Therefore, there is no
significant difference. The variances of the two populations are unequal. Table 4.5 F-Test

for temporal demand.

Table 4.5 F-Test on temporal demand.

F-Test Two-Sample for Variances

Variable 1 | Variable 2

Mean 4.366667 | 4.3
Variance 7.757471 | 7.044828
Observations 30 30

df 29 29

F 1.101158

P(F<=1) one-tail | 0.398517

F Critical one-tail | 1.860811
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A two-tail test (inequality). 1f t Stat < -t Critical two-tail or t Stat > t Critical two-tail, reject
the null hypothesis. This is not the case, -2.0017 < -0.09491 < 2.0017. Therefore, do not
reject the null hypothesis. The observed difference between the sample means (4.3 — 4.37)
1s not convincing enough to say that the average number of temporal demand on participant

differ significantly. Table 4.6 T-Test for demand.

Table 4.6 T-Test on temporal demand.

t-Test: Two-Sample Assuming Unequal Variances

Variable 1 | Variable 2
Mean 43 4.366667
Variance 7.044828 | 7.757471
Observations 30 30

Hypothesized Mean Difference | 0

df 58

t Stat -0.09491
P(T<=t) one-tail 0.462357
t Critical one-tail 1.671553
P(T<=t) two-tail 0.924715
t Critical two-tail 2.001717
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4.3.5 NASA TLX: Performance

In this case, F (1.8333) is smaller compared to F criticial (1.8608). Therefore, there is no
significant difference. The variances of the two populations are unequal. Table 4.7 F-Test

for performance.

Table 4.7 F-Test for performance.

F-Test Two-Sample for Variances

Variable 1 | Variable 2

Mean 7.166667 | 7.766667
Variance 5.522989 | 3.012644
Observations 30 30

df 29 29

F 1.83327

P(F<=f) one-tail | 0.054143

F Critical one-tail | 1.860811
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A two-tail test (inequality). 1f t Stat < -t Critical two-tail or t Stat > t Critical two-tail, reject
the null hypothesis. This is not the case, -2.0057 <-1.1249 <2.0057. Therefore, do not reject
the null hypothesis. The observed difference between the sample means (7.17 — 7.77) is not
convincing enough to say that the average number of performance on participant differ

significantly. Table 4.8 T-Test for performance.

Table 4.8 T-test for performance.

t-Test: Two-Sample Assuming Unequal Variances

Variable 1 | Variable 2
Mean 7.166667 | 7.766667
Variance 5.522989 | 3.012644
Observations 30 30

Hypothesized Mean Difference | 0

df 53

t Stat -1.12485
P(T<=t) one-tail 0.132861
t Critical one-tail 1.674116
P(T<=t) two-tail 0.265722
t Critical two-tail 2.005746
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4.3.6 NASA TLX: Effort

In this case, F (1.0018) is smaller compared to F criticial (1.8608). Therefore, there is no
significant difference. The variances of the two populations are unequal. Table 4.9 F-Test

for effort.

Table 4.9 F-test on effort

F-Test Two-Sample for Variances

Variable 1 | Variable 2

Mean 5.433333 | 5.633333
Variance 7.633333 | 7.61954
Observations 30 30

df 29 29

F 1.00181

P(F<=f) one-tail | 0.498074

F Critical one-tail | 1.860811
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A two-tail test (inequality). 1f t Stat < -t Critical two-tail or t Stat > t Critical two-tail, reject
the null hypothesis. This is not the case, -2.0017 <-0.2805 <2.0017. Therefore, do not reject
the null hypothesis. The observed difference between the sample means (5.43 — 5.63) is not
convincing enough to say that the average number of effort on participant differ significantly.

Table 4.10 T-Test for effort.

Table 4.10 T-Test for effort.

t-Test: Two-Sample Assuming Unequal Variances

Variable 1 | Variable 2

Mean 5.433333 | 5.633333
Variance 7.633333 | 7.61954
Observations 30 30

Hypothesized Mean Difference | 0

df 58

t Stat -0.28049
P(T<=t) one-tail 0.39005
t Critical one-tail 1.671553
P(T<=t) two-tail 0.780101
t Critical two-tail 2.001717
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4.3.7 NASA TLX: Frustration

In this case, F (1.784) is smaller compared to F criticial (1.8608). Therefore, there is no
significant difference. The variances of the two populations are unequal. Table 4.11 F-Test

for frustration.

F-Test Two-Sample for Variances

Variable 1 | Variable 2

Mean 4.266667 | 3.666667
Variance 6.685057 | 3.747126
Observations 30 30

df 29 29

F 1.784049

P(F<=f) one-tail | 0.062414

F Critical one-tail | 1.860811

Table 4.11 F-test on frustration
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A two-tail test (inequality). 1f t Stat < -t Critical two-tail or t Stat > t Critical two-tail, reject
the null hypothesis. This is not the case, -2.0049 < 1.0175 <2.0049. Therefore, do not reject
the null hypothesis. The observed difference between the sample means (4.27 — 3.67) is not
convincing enough to say that the average number of frustration on participant differ

significantly. Table 4.12 T-Test for frustration.

Table 4.12 T-test for frustration.

t-Test: Two-Sample Assuming Unequal Variances

Variable 1 | Variable 2
Mean 4.266667 3.666667
Variance 6.685057 3.747126
Observations 30 30

Hypothesized Mean Difference | 0

df 54

t Stat 1.017476
P(T<=t) one-tail 0.156732
t Critical one-tail 1.673565
P(T<=t) two-tail 0.313464
t Critical two-tail 2.004879
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4.3.8 T- Test Result

As show in the table below there are 30 participant took part in the experiment. A NASA

Task Load Index (NASA TLX) questtionnaire we distributed to the participant to answer it

before and after the experiment. Based on the result obtain from the t-test it shows that there

is no significiant different on workload between before and after the experiment conducted.

Thus the null hypothesis on this t-test is accepted because there is no connection between

the pre and post workload index sample.

n Pre Post tstat | tcritical df | Decision

Experiment | Experiment two tail

M SD M SD
Mental 30 433 (282 |447 |271 |-0.19 |2 58 Accept
Demand
Physical 30 427 (292 |4.17 [2.69 |0.14 (2 58 Accept
Demand
Temporal 30 437 279 |43 2.65 |0.09 2 58 Accept
Demand
Performance 30 717 1235 | 7.77 | 1.74 | -1.12 |2 53 Accept
Effort 30 543 276 |5.63 |2.76 |-0.28 |2 58 Accept
Frustration 30 427 259 |3.67 |1.94 |1.01 2 54 Accept

Table 4.13 t-Test result comparing NASA TLX before and after experiment.
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4.4  Reaction Time and Braking Time

4.4.1 Raw Graph

The graph depicts the number of 30 participants in the experiment as well as their reaction
times. Three colours are used to differentiate between reaction times. Blue colour represent
reactions time for 5s. The orange colour represent the reaction time for 10s. Lastly, the grey
colour reperesent the reaction time for 15s. Based on the raw data its show variety of
participant reaction data from the slowest reaction time which is 2.01s to the fastest reaction

time 0.01s.

Recaction Time (s)
N

[N

1 2 3 45 6 7 8 9 101112 13 14 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30
No of Participant

M 55 m10s m15s

Figure 4.23 Participant reaction time graph.
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Figure 4.24 shows the reaction times for scenarios involving a pedestrian and a motorcycle.
This experiment were conducted by 30 participant. Reaction times for pedestrian scenario
indicated by blue colour and reaction time for motorcycle scenario indicated by orange
colours. Taking example from participant 28 show that the reaction time for pedestrian
scenario is lower than the reaction time in motorcycle. Factors that influence the driver
reaction time to be abnormally high is due to lack surrounding awwarness towards

motorcycle that was in bound at high speed.

Reaction Time (s)

n ] Iy |

_‘.l'_]‘nm il b4 EEEANSEZ ENSNERYRE

123456 7 8 9101112131415161718192021222324252627282930
No of Participant

B Pedestrian Motorcycle

Figure 4.24 Graph reaction time for pedestrian and motorcycle scenario
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Figure 4.25 shows the braking times for scenarios involving a pedestrian and a motorcycle.
This investigation had 30 people. Braking time for pedestrian scenario indicated by blue
colour and braking time for motorcycle scenario are indicated by the orange colour. From

the raw data it show that more participant motorcycle scenario show higher braking time and

for pedestrian it show lower braking time.

2 .|||‘.‘|I|| ..|
1 ERlNISE I

1234567 8 9101112131415161718192021222324252627282930
No of Participant

Braking Time (s)

M Pedestrian B Motorcycle

Figure 4.25 Graph Braking Time for Pedestrian and Motorcycle Scenario
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4.4.2 Box Plot Graph

Based on Box Plot graph below its shows the reaction time (RT) for 30 participant that have
conduct the experiment. In this analysis the variable that change was the time of the
notification which were set after 5s, 10s and 15s. Participant requires to put a brake on every
notification to obtain their recognition time. The recognition time for 5s shows that minium
reaction time is 0.7s, maximum reaction time is 2.01s and median is 1.1s. As for 10s the
minimum reaction time is 0.34s, maximum reaction time is 1.48s and median is 0.83s. Lastly
for 15s scenario the minimum reaction time is 0.01s, maximum reaction time is 1.57s and
median is 1.05s. It shows that for the 5s notification is the slowest recognition time and 10s
notification the fastest recoginition time. 5s notification is the slowest recognition time
because of the time to notification to appear is short meanwhile the 10s notification is long
and besides that 5s notification was the first time for the participant thus the recognition time

is slow. Thus time notification can affect the recgonition time of participant.

Figure 4.26 Box plot reaction time for 30 participant
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Based on Box Plot Reaction Time for Motorcycle and Pedestrian Scenario there are svereal
data that obtain. The minimum value for motorcycle reaction time is 0.47s maximum value
is 4.02s and the median is 0.93s. Next, minimum value pedestrian reaction time is 0.34s,
maximum value is 2.84s and the median is 0.68s. Basically, the reaction time of participant
for pedestrian scenario is less than motorcycle scenario. In both scenario, the manipulated
variable that change are velocity for motorcycle and pedestrian. Thus, it can be said that

velocity of object will affect the driver reaction time.

Figure 4.27 Box plot reaction time for motorcycle and pedestrian scenario.
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Based on Box Plot Braking Time for Motorcycle and Umbrella Man Scenario there are
svereal data that obtain. The minimum value for motorcycle braking time is 0.02s, maximum
value is 3.81s and the median is 1.02s. Next, minimum value pedestrian braking time is
0.45s, maximum value is 2.38s and the median is 1.085s. Basically, the braking time of
participant for pedestrian scenario is less than motorcycle scenario. In both scenario, the
manipulated variable that change are velocity for motorcycle and pedestrian. Thus, it can be

said that velocity of object will affect the driver braking time.

Figure 4.28 Box Plot Braking Time for Motorcycle and Pedestrian Scenario
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CHAPTER 5

CONCLUSION AND RECOMMENDATIONS

5.1 Conclusion

Based on the study, the data obtain and analysis from pre crash scenario shows that driver
awarness towards incoming object or obstacle can be measured by their reaction time and
braking time. Each participant data on reaction time and braking time are different thus
variety of result obtain from the experiment. Besides that, this study result shows that
velocity of an oncoming vehicle can affect the reaction time and braking time of the driver.
If the oncoming object onto the vehicles is fast such as high speed motorcycle the reaction
time and braking time for the driver is slow but if the oncoming object onto the vehicles is
slow such as pedestrian the reaction time and braking time of the driver is faster. It can be
said that the high the speed on oncoming object onto the driver the slower the reaction time
and braking time of the driver. Therefore, it can be said that the velocity of an oncoming
object to the vehicles may affect the driver behaviour based on their reaction time and
braking time. Next, for the work load before and after the experiment conducted based on
Nasa TLX its shows that there accept the null hypothesis based on t-test as there is no
connection on workload before and after the experiment. In conclusion, driving simulator
can be used as a tools to measure driver behaviour based on recognition time and braking

time.

87



5.2 Recommendation

For future imporvement,

1) Thesis research can be improvise by taking reaction time and braking time data on

cornering road scenario as this research only focusing on straight road scenario.

1) Thesis research can be improvise by taking reaction time and braking time data on
different type of weather such as rain scenario as this research weather only focusing on

sunny scenario

53 Project Potential

The study finding on this project could be applied on real world driving situation to improved
driving behaviour. Besides that, help researchers to create new technology to improved

driver reaction time and braking time to avoid oncoming object or obstacle during driving.
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APPENDICES

APPENDIX A Demographic data obtained from survey (n=55)

Demographic aspect Percent %

Gander Male 81.82
Female 18.18

Age 12-20 0
21-30 81.82
31-40 14.55
41-50 3.64
Occupation Lecturer 5.45
Students 49.09
Engineer 9.09
Others 36.36
Malay 83.64
Race Indian 5.45
Chinese 10.91

Others 0
Urban 87.27

Residence

Rural 12.73
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APPENDIX B Product preferences data obtained from survey (n=55)

Product preferences Percent %
Do you ever play driving simulator game? Yes 72.7
No 27.3
Yes 87.3
'Would you prefer this product available on your No 12.7
home?
Strongly agree 29.1
Do you think this product can improve your Agree 40
driving skill? Neutral 25.5
Disagree 1.8
Strongly disagree 3.6
Strongly agree 12.7
Agree 27.3
Do you think price for driving simulator rm3000
Neutral 38.2
is affordable?
Disagree 16.4
Strongly disagree 55
Do you think this simulator can improve your Yes 60
behavior driving on the road? No 40
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Product preferences Percent %
Do you think driving using a simulator can Strongly Agree 16.4
replace the old style driving learning in Agree 25.5
driving school? Neutral 718
Disagree 25.5
Strongly Disagree 10.9
Strongly Agree 16.4
Do you agree by using this driving simulator Agree 30.9
can reduce the number traffic accident in Neutral 25.5
malaysia? Disagree 20
Strongly Disagree 7.3
Strongly Agree 29.1
Agree 41.8
Do you think this product can be implement in
Neutral 20
school for road safety study?
Disagree 5.5
Strongly Disagree 3.6
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APPENDIX C Product specification data obtained from survey (n=55)

Product Specification

Specification Strongly disagree —> Strongly Agree
Percent (%)
1 2 3 4 5

1. Affordable 0 3.6 16.4 34.5 45.5
2. Economy 0 3.6 16.4 34.5 45.5
3. Easy to use 1.8 1.8 10.9 34.5 50.9
4. Aesthetic 0 7.3 16.4 30.9 45.5
5. Light weight 0 5.5 14.5 36.4 43.6
6. Moveable 0 3.6 0% 29.1 58.2
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APPENDIX D Data collection participants for reaction time

Figure 1. Raw Reaction Time Data

DATA
BRAKE NOTIFICATION
BRAKE APPLIED (RT)

NEW TEST

Figure 2. Legend
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Calculation Example

RT 1: 16.35s — 15.00s (notification brakel) = 1.35s
Notification Brake 2: 18.41s + 5s =23.41s

RT 2: 24.64s —23.41s=1.5s

Notification Brake 3: 26.69s + 10s = 36.69s

RT 3: 37.47s-36.69s =0.78s

Table Participant’s Reaction Time

NO REACTION REACTION REACTION
TIME 1 (s) TIME 2 (s) TIME 3 (s)

1. 1.37 2.01 1.25
2 0.83 0.97 1
3 1.03 0.79 1.04
4 1.17 1.57 1.46
5 0.82 0.91 0.57
6 0.55 0.77 0.70
7 1.35 1.23 0.79
8 0.79 1.04 0.68
9 1.22 0.7 0.41
10 0.01 0.87 0.85
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11 0.01 1.32 0.76
12 0.97 1.08 0.80
13 1.33 1.03 0.59
14 1.33 1.57 1.48
15 0.12 1.47 0.44
16 1.04 1.21 0.59
17 1.57 0.98 0.89
18 1.42 1.36 1.21
19 1.38 1.26 1.21
20 0.91 1.18 1.2
21 1.03 0.99 0.53
22 1.3 1.31 1.08
23 1.21 0.71 1.31
24 0.01 1.12 0.6
25 0.14 0.8 0.34
26 1.06 0.9 0.92
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27 1.29 1.03 0.69
28 11 1.58 0.62
29 0.87 1.91 1.33
30 1.31 1.75 1.35
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Participant Monday

Participant 1

RT 1: 16.38-15.01s (Notification 1) =1.37s
Notification 2: 18.49+ 5s = 23.49s

RT 2: 25.50-23.49=2.01s

Notification 3: 27.53+ 10s = 37.53s

RT 3: 38.78-37.53=1.25s
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Participant 2

RT 1: 15.83 -15.00s (Notification 1) =0.83s
Notification 2: 17.86 + 5s = 22.86s

RT 2: 23.83s5 -22.86s =0.97s

Notification 3: 25.88s + 10s = 35.88s

RT 3:36.88s —35.88s = 1s
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Participant 3

RT 1: 16.03-15.00s (Notification 1) =1.03s
Notification 2: 18.09 + 5s = 23.09s

RT 2: 23.88-23.09=0.79s

Notification 3: 26.00 + 10s = 36.0s

RT 3: 37.04-36.00= 1.04s
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Participant 4

RT 1: 16.18-15.01s (Notification 1) =1.17s
Notification 2: 18.27+ 5s = 23.27s

RT 2: 24.84-23.27=1.57s

Notification 3: 26.93+ 10s = 36.93s

RT 3: 38.39-36.93= 1.46s
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Participant 5

A < AC L AM AN AO |
1 soenarlo'l'i dlstanoeTl brake appliedBr rawBrake
2 0.052512 0.000617 0 0 0

14.99104 115.6025

23.79804 24.78026 0 0 0

25. 83859 30 41058 0 0 0
25.87461 .00066 0 0 o

36.43734 85.52258

39.35723 101.6038 0 0 0

RT 1: 15.82-15.00s (Notification 1) =0.82s

Notification 2: 17.89+ 5s=22.89s
RT 2:23.80-23.89=0.91s
Notification 3: 25.87+ 10s = 35.87s

RT 3:36.44-35.87=0.57s
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Participant 6

4 C | AC || AM AN | A0 |
1 scenarioTi distanceTi brake appliedBr rawBrake
2 | 0.063268 0.001139 0 0 0

3| 14.99382 167.6068 0 0 0

0 0

RT 1: 15.55-15.00s (Notification 1) =0.55s
Notification 2: 17.62+ 55 =22.62s

RT 2:23.39-22.62=0.77s

Notification 3: 25.42+ 10s = 35.42s

RT 3:36.12-35.42=0.7s
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Participant 7

4 C || AC | AM AN AO ||
1 scenarioTidistanceTibrake  appliedBr rawBrake
2 | 0.066852 0.001216 0 0 0
0| 14.99303 133.8497 0 0 0

0.683284 0.683284

RT 1: 16.35-15.00 (Notification 1) =1.35s
Notification 2: 18.40+5=23.41s

RT 2: 24.64-23.41=1.23s

Notification 3: 26.68+10=36.68s

RT 3:37.47-36.68=0.79s
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Participant 8

4 € | AC | AaM | AN || cpP
1 scenarioTidistanceTi brake appliedBrake

2 | 0.080108 0.001776 0 0

| 0.093827 0.002778 0 0

15.77748 127.1641 0 0

17.7911 150.8352 0 0

1/ N a

2.83678 15.78994 0 0
23.8718 23.35986 0 0

25.90177 35.34071 0 0

3879| 35.94927 66.27289 0 0
36.61779 75.22182 0 0
4251 39.60637 88.78112 0.293255 0.293255 |

RT 1: 15.79-15.00 (Notification 1) =0.79s

Notification 2: 17.84+5=22.84s

RT 2: 23.88-22.84=1.04s

Notification 3: 25.95+10=35.95s

RT 3: 36.63-35.95=0.68s
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Participant 9

A\ C AC | AM AN AO || CP

1 scenarioTidistanceTi brake appliedBr rawBrake

2 | 0.11294 0.00445 0 0 0
14.99864 248.0704 0

16.21527 283.15

18.25261 326.7768

RT 1: 16.22-15.00(Notification 1) =1.22s
Notification 2:18.31+5=23.31s

RT 2:24.01-23.31=0.7s

Notification 3: 26.08+10=36.08s

RT 3: 36.49-36.08=0.41s
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Participant 10

RT 1: 15.01-15.00(Notification 1) =0.01s
Notification 2:17.09+5=22.09s

RT 2:22.96-22.09=0.87s

Notification 3: 24.99+10=34.99s

RT 3: 35.84-34.99=0.85s
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Participant 11

4 C | AC | AM | AN | A0
1 scenarioTidistanceT brake appliedBr rawBrake

| 0.077784 0.001583 0 0 0

3826

36.25338 153.5998 0.018573 0.018573 0.018573

RT 1: 15.01-15.00 (Notification 1) =0.01s

Notification 2:17.09+5=22.09s

RT 2:23.40-22.08=1.32s

Notification 3: 25.48+10=35.48s

RT 3:36.24-35.48=0.76s
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Participant 12

RT 1: 15.97-15.00(Notification 1) =0.97s
Notification 2:18.04+5=23.04s

RT 2:24.12-23.04=1.08s

Notification 3: 26.17+10=36.17s

RT 3:36.97-36.17=0.8s
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Participant 13

RT 1: 16.34-15.01(Notification 1) =1.33s
Notification 2:18.43+5=23.43s

RT 2: 24.46-23.43=1.03s

Notification 3: 26.51+10=36.51s

RT 3:37.10-36.51=0.59s
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Participant 14

RT 1: 16.33-15.00(Notification 1) =1.33s
Notification 2:18.39 +5=23.39s

RT 2: 24.96-23.39=1.57s

Notification 3: 27.02+10=37.02s

RT 3: 38.50-37.02=1.48s
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Participant 15

RT 1: 15.12-15.00(Notification 1) =0.12s
Notification 2:17.37+5=22.37s

RT 2: 23.84-22.37=1.47s

Notification 3: 25.91+10=35.91s

RT 3:36.35-35.91=0.44s
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Participant Tuesday & Wednesday

Participant 16

RT 1: 16.04s -15.00s (Notification 1) =1.04s
Notification 2: 18.11 + 5s =23.11s

RT 2: 24.32s -23.11s =1.21s

Notification 3: 26.44s + 10s = 36.44s

RT 3:37.03s — 36.44s = 0.59s
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Participant 17

C AC AM AN AO
1 scenarioTime distanceTravelled brake appliedBrake rawBrake

1522 14.9988394 146.0918884 0 0 0
1523]  15.0075279 146.2340851 0 0 0
1688 16.5638654 171.9454498
1689
1909 18.6005025 188.6074371 0 0 0
1910]  18.6506626 0.001509762 0 0 0
2422 23.6439736 26.19819832 0 0 0
24231 23.6531259 26.32095909 0 0 0
2521 24.6156155 40.69074249 0 0 0
2522
2727 26.6455003 60.78707504 0 0 0
2728 26.6935142 0.001316583 0 0 0
3726 36.6832667 120.842041 0 0 0
3727 36.6923962, .\ A¥121.0632324 0 0 0
3812 37.5645074 142.0093536 0 0 0
3813
3814 37.5867808 142.5386658 0.1378 0.137829915 0.1378299

37.5972388 142.786972 0.2278| 0.227761492 0.2277615

RT 1: 16.57s -15.00s (Notification 1) =1.57s
Notification 2: 18.65s + 55 = 23.65s

RT 2: 24.63s - 23.65s = 0.98s

Notification 3: 26.69s + 10s = 36.69s

RT 3:37.58s —36.69s = 0.89s
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Participant 18

RT 1: 16.42s -15.00s (Notification 1) =1.42s

Notification 2: 18.49s + 5s = 23.49s

RT 2:24.85s-23.49s = 1.36s

Notification 3: 26.69s + 10s = 36.74s

RT 3:37.58s —36.69s = 1.12s
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C AC AM AN AO

1 'scenarioTime distanceTravelled brake appliedBrake rawBrake

2 0.0811222 0.0019438 0 0 0
1556 15.0054152 221.3501434 (1] 0
1710, 16.4065999 251.6514435 0 0 0
1711

1924/  18.4425009 281.6512756 0.798631  0.798631489 0.798631
1925 18.4922962 0.001440554 0.820137 D 0.820137
2477 23.4869986 28.34165764 0 0 0
2478 23.4964732 28.48028755 0 0
2602 24.6749247 47.6370315 0 0 0
2603
2817 26.6949363 68.98548126 0.665689 0.66568917 0.66568
2818 26.7444102  0.001422658 0.66568S 0 0.665689
3872 36.7312864 149.8636932 0 0 0
3873 111 36,740
3995/  37.8491219 180.5251617 0 0 0
3996
3097  37.8705948 181.1259918 0.136852  0.136852399 0.136852
3998|  37.8801241 181.3924103, 0.208211  0.208211139 0.208211



Participant 19

RT 1: 16.38s -15.00s (Notification 1) =1.38s
Notification 2: 18.46s + 5s = 23.46s

RT 2: 24.72s - 23.46s = 1.26s

Notification 3: 26.80s + 10s = 36.80s

RT 3:38.01s —36.80s = 1.21s
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Participant 20

RT 1: 15.91s -15.00s (Notification 1) =0.91 s
Notification 2: 17.99s + 58 = 22.99s

RT 2:24.17s-22.99s = 1.18 s

Notification 3: 26.25s + 10s = 36.25s

RT 3:37.45s —-36.25s =1.2s
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Participant 21

RT 1: 16.03s -15.00s (Notification 1) =1.03 s
Notification 2: 18.11s + 5s = 23.11s

RT 2:24.1s—23.11s=0.99 s

Notification 3: 26.17s + 10s = 36.17s

RT 3:36.7s —36.17s = 0.53s
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Participant 22

RT 1: 16.3s -15.00s (Notification 1) =1.3 s
Notification 2: 18.37s + 55 =23.37s

RT 2: 24.68s —23.37s = 1.31 s
Notification 3: 26.74s + 10s = 36.74s

RT 3:37.82s —36.74s = 1.08s
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Participant 23

RT 1: 16.21s -15.00s (Notification 1) =1.21 s
Notification 2: 18.27s + 5s = 23.27s

RT 2:24.08s —23.37s=0.71 s

Notification 3: 26.13s + 10s = 36.13s

RT 3:37.44s —36.13s = 1.31s
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Participant 24

C ‘ AC AM AN AO

1 scenarioTime distanceTravelled brake appliedBr rawBrake

2 0.0821771 0.00184548 0 0 0
1482
1483
1485/ 15.0306468 227.3450165 0.13783 0.13783 0.13783
1697 17.0837947 0.001618953 0 0 0
1692| 17.0971046 0.00255738 0
21780022 1S 45 0 0
2179| 22.089859 20.07701683 0 0 0
2293
2294J 23.2045223 31.1364727 0.04459566 0.0449566 0.044966
2496 25.2803308 0.001522387 C (
2497|  25.2928079 0.002385698 0 0 0
3489 35.288323 -’:f.:“:’::f-l:'-l.' D ‘ !
3490| 35.297844 88.5227356 0 0 0
3541
3542 35.8874328 100.2994537 0.160313 0.160313 0.160313

43| 293930 00 . 0. 2160 02160 0.2160

RT 1: 15.01s -15.00s (Notification 1) =0.01 s
Notification 2: 17.08s + 5s = 22.08s

RT 2:23.2s—22.08s=1.12s

Notification 3: 25.28s + 10s = 35.28s

RT 3: 35.88s — 35.28s = 0.6s
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Participant 25

RT 1: 15.14s -15.00s (Notification 1) =0.14 s
Notification 2: 17.28s + 5s = 22.28s

RT 2: 23.08s — 22.28s = 0.8s

Notification 3: 25.11s + 10s = 35.11s

RT 3:35.45s - 35.11s =0.34s
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Participant 26

RT 1: 16.06 s -15.00s (Notification 1) =1.06s
Notification 2: 18.10s + 5s = 23.10s

RT 2:24.00s —23.10s = 0.9s

Notification 3: 26.03s + 10s = 36.03s

RT 3:36.95s —36.03s = 0.92s
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Participant 27

RT 1: 16.29 s -15.00s (Notification 1) =1.29 s
Notification 2: 18.34s + 5s = 23.34s

RT 2: 24.37s —23.34s = 1.03s

Notification 3: 26.42s + 10s = 36.42s

RT 3:37.11s —36.425s = 0.69s
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Participant 28

RT 1: 16.1 s -15.00s (Notification 1) =1.1 s

Notification 2: 18.16s + 5s =23.16s

RT 2:24.73s —23.15s = 1.58s

Notification 3: 26.78s + 10s = 36.78s

RT 3:37.45s — 36.78s = 0.62s
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C | AC AM AN AO

1 scenarioTime distanceTravelled brake appliedBr rawBrake

2 0.1583378 0.002124478 0 0 0
1604, 15.0014376 249.9368896
1605 15.0095635 0 0 0
1728
1729 16.1103544 281.8302917 0.043011 0.043011 0.043011
1948 18.1598696 0.000853061 1 0 1
1949, 18.1729097 1 0.00383 1
24721 23.1546922 31.94561386 0 0 0
2473 23.1648428 32.098133 0 0 0
2636
2637  24.7407969 59.27525711 0.143695 0.143695 0.143695
2847 26.7792814 0.000681155 0 0
2848, 26.7923045 0.001301052 0 0 1
3821 36.7707538, ;.\ AY123.4588547 0 0 0
3882 36.7807249! 123.7083435 0 0 0
3944
3945  37.407615| 1397391357 0.01955 0.01955 0.01955



Participant 29

RT 1: 15.87s -15.00s (Notification 1) =0.87 s
Notification 2: 17.93s + 5s = 22.93s

RT 2: 24.845s —22.93s=1.91s

Notification 3: 26.90s + 10s = 36.9s

RT 3:38.23s —36.9s = 1.33s
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Participant 30

RT 1: 16.31s -15.00s (Notification 1) =1.31's
Notification 2: 18.36s + 5s = 23.36s

RT 2: 25.11s —23.36s = 1.75s

Notification 3: 27.17s + 10s =37.17s

RT 3:38.52s —37.17s = 1.35s
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APPENDIX E Table of reaction and breaking time for driving scenario

BICYCLE MOTORCYCL LORRY PEDESTRIAN
SCENARIO E SCENARIO SCENARIO
SCENARIO
R. T B.T(s) R.T(s) B. R.T(s) B.T(s) R.T(s) B.T(s)
(s) T(S)
1 AIMAN 0.92 0.01 1.31 0.23 0.46 0.04 0.57 0.78
2 1ZZUDDIN 0.39 0.51 0.79 0.02 0.54 0.42 0.39 0.57
3 AMIRUL 0.71 0.89 1.16 1.77 1.41 0.01 0.9 0.78
4 SYAFIQ 0.67 0.44 1.13 1.38 1 0.57 1.12 0.55
5 KAMIL 0.76 2.55 1.05 2.87 0.59 NULL 0.8 NULL
6 ZAHIN 1.36 0.75 0.95 2.05 0.91 0.13 0.63 2.32
7 AMIR 0.81 0.24 0.91 2.28 1.27 1.24 0.68 1.66
8. HILMI 0.48 2.63 0.47 0.02 0.55 4.84 0.8 NULL
9. ZAYAN 4.63 NULL 1.3 3.34 1.12 1.51 1.31 1.17
10. AERON 0.43 0.66 0.63 0.02 1.0 0.03 0.49 NULL
11. AMAR 0.71 1.16 0.96 341 1.76 1.95 1.04 1.91
12. 1ZZAT 0.87 NULL 0.58 1.67 0.56 0.39 0.66 NULL
13. AZRI 0.63 NULL 0.56 0.01 0.7 0.02 0.52 2.38
14. HAKIM 1.34 NULL 0.62 0.02 1.22 0.01 1.18 NULL
15. HAFIZ 0.59 3 0.76 2.21 0.61 0.02 0.36 NULL
16. FILZA 0.51 1.12 0.49 2.47 0.4 0.01 0.34 NULL
17. SHIKIN 0.6 2.24 1.02 0.01 1.2 NULL 0.66 NULL
18. AFIQ 3.71 0.01 1.2 2.29 1.13 2.9 2.08 NULL
19. MURSYID 1.09 0.46 0.79 0.01 0.94 NULL 0.39 NULL
20. ABYAD 045 NULL 0.68 0.01 0.64 0.01 0.73 1
21. HALIF 0.85 1.37 0.65 0.44 0.65 NULL 0.61 NULL
22, ADAM 0.84 1.72 0.5 0.01 0.91 0.01 0.52 NULL
23. DAUS N 0.53 2.07 0.95 0.01 0.84 NULL 0.55 NULL
24. DAUS M 0.55 0.91 1.07 3.36 1.28 3.42 0.73 1.9
25. ZAl 0.35 1.94 0.78 1.02 0.83 1.48 0.93 NULL
26. AKALIL 043 NULL 3.85 NULL 043 NULL 6.64 NULL
27. QAYYUM 0.51 1.84 1.13 26, 1.02 2,118 0.67 1.9
28. NABIIL 0.67 1.9 6.25 0 0.67 2.19 2.27 0.9
29. AZIM 2.35 0.73 4.02 0.58 5.27 NULL 2.84 0.45
30. ZUL 4.62 0 1.65 3.81 2.21 2.53 4.62 NULL
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Calculation of reaction and breaking time for driving scenario

Participant 1
Motorcycle

RT (RECOGNITION TIME) = 14.43-13.12=1.31s
BT (BRAKE TIME) = 14.66-14.43=0.23s

Bicycle

RT (RECOGNITION TIME) =14.04-13.12=0.92s
BT (BRAKE TIME) = 14.05-14.04=0.01s
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Lorry

- E 1 AC AM AN ‘ AO | CcO CcP
1 | scenarioTi dlstanceTl brake appliedBr rawBrake button2
2 | 0.018241 0.000161 o o o FALSE

149 9168 o o o FALSE

470 12 96727

C C

472 12.98368 150-1901 o
O

o
13.42851 O

RT (RECOGNITION TIME) =13.44-12.98=0.46s

BT (BRAKE TIME) = 13.48-13.44=0.04s

Umbrella Man
Vi C AG LAY 5 AM AN AO AR CcO CcpP
1 [scenarioT, . appliedBr rawBrake drivingMcbutton2__
2 0.1 0.002909 0 0 0 Manual FALSE

13.11044 149.9271 0 ForceAutc FALSE

E i - [ofordhike rdise

0 ForceAutc TRUE

0 Manual FALSE

RT (RECOGNITION TIME) =13.68-13.11=0.57s

BT (BRAKE TIME) = 14.46-13.68=0.785
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Participant 2

Bicycle

RT (RECOGNITION TIME) =13.14-12.75=0.39s
BT (BRAKE TIME) = 13.65-13.14=

Motorcycle

RT (RECOGNITION TIME) =13.56-12.77=0.79s

BT (BRAKE TIME) = 13.58-13.56=0.02s
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Lorry

4 C AC | AM AN | A0 | AR | CO ¢ | CQ
1 scenarioTi distanceTi brake applledBr rawBrake drivingMc button2
2 | 0.037005 0.002519 0 0 0 Manual TRUE

12.4151 149.9369 0 0 0 ForceAutc FALSE

0 ForceAutc FALSE

0 Manual FALSE

RT (RECOGNITION TIME) =12.96-12.42=0.54s

BT (BRAKE TIME) = 13.38-12.96=0.42s

Umbrella Man
4 C | AC | AM AN AO | AR || (O P CQ
1 |scenarioTi mb_gppliedm rawBrake drivingMc button2
2 | 0.035938 0.003218 0 0 0 Manual TRUE

1150 12.63561‘ 1495.8668 0 ForceAutc FALSE

1151/ 126 — l). OForceAuts, Fse [T [0

0 ForceAutc TRUE

0 Manual FALSE

RT (RECOGNITION TIME) =13.04-12.65=0.39s

BT (BRAKE TIME) = 13.61-13.04=0.57s
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Participant 3

Bicycle
A C | AC | AM AN AO || AR || CO CcP
1 scenarioTidistanceT brake applledBr rawBrake drivingMc button2
2 | 0.02804 0.000917 0 0 0 Manual TRUE
1568 13 01886 149.8721 0 0 0 ForceAutc FALSE
1569 13.02747 150.0137 C 0 tc FALSE

RT (RECOGNITION TIME) =13.74-13.03=0.71s

BT (BRAKE TIME) = 14.63-13.74=0.89s

Motorcycle

4] c CINReRU AV AN N AOM | WARe i cA¥ | Bce
1 |scenari = pl vi u

1453| 13.00344' 149.9323 0 0 ForceAutc FALSE

1454 —E - v UFOrCeAutc FALSE

1583| 14.16009, 168.2076 0.139062 0.139062 0 ForceAutc TRUE

1584

1779| 15.92073 191.6108 0 0 0 Manual FALSE

1780

RT (RECOGNITION TIME) =14.17-13.01=1.16s

BT (BRAKE TIME) = 15.94-14.17=1.77s
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Lorry

A C AC . AM AN AO AR CcO C
1 scenarioTidistanceTi brake appliedBr rawBrake drivingMc button2
2 | 0.018315 0.00021 0 0 0 Manual FALSE

12 37431 149 8618 0.1 0.1 0 ForceAutc FALSE

RT (RECOGNITION TIME) =13.79-12.38=1.41s

BT (BRAKE TIME) = 13.80-13.79=0.01s

Umbrella Man
A C | AC AM AN AO AR | CcO CcP
1 scenarioTidistanceT brake appliedBr rawBrake drivingMc button2
2 | 0.023264 0.000605 0 0 0 Manual TRUE

1302| 12.83077 149.8303 0 ForceAutc FALSE

1303 12.84223 1500191 l = I.n. e OForceAutc FALSE

1394 TRUE

13.7284 164.2677 0.136719 0.136719 0 ForceAutc

14.508 175.4777 0 0.017003 0 Manual FALSE

RT (RECOGNITION TIME) =13.74-12.84=0.9s

BT (BRAKE TIME) = 14.52-13.74=0.78s
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Participant 4

Bicycle
A C AC | AM AN AO AR CcO CcP
1 scenarioTidistanceTi brake appliedBr rawBrake drivingMc button2
2 | 0.1 0.001583 0 0 0 Manual FALSE
3 | 0.252498 0.014606 0 0 0 Manual FALSE
0 0 0 ForceAutc FALSE
‘ 86 150.0458 0 0 0 ForceAutc FALSE

14.20963 168.0258 0 0 0 Manual FALSE

RT (RECOGNITION TIME) =13.78-13.11=0.67s

BT (BRAKE TIME) = 14.22-13.78=0.44s

Motorcycle
4
1
2 | 0 0 0 Manual FALSE
3 | 0.280511, 0.021029 0 0 0 Manual FALSE
13.10831  149.875 0 0 0ForceAutc FALSE
o w - - L L = e =
150.0368 0 0 +0 ForceAutc FALSE

14.24552 0 ForceAutc = TRUE

15.61688 186.4044 0 Manual FALSE

RT (RECOGNITION TIME) =14.25-13.12=1.13s

BT (BRAKE TIME) = 15.63-14.25=1.38s
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Lorry

A C | AC | AM AN AO AR | CcO CcP

1 scenarioTidistanceTi brake appliedBr rawBrake drivingMc button2

2 | 0.018077 0.000269 0 0 0 Manual FALSE
1404 13.00402 145.9928 0 0 0 ForceAutc FALSE
1405 13.01315 150.1429 0 0 0 ForceAutc FALSE
1516, 10.00450 1659619 0135937 0135937 0 Forcehutc TRUE |
1517
1579 14.57711 1741758 0 005438 0Manual __FALSE |
1580

RT (RECOGNITION TIME) =14.01-13.01=1s

BT (BRAKE TIME) = 14.58-14.01=0.57s

Umbrella Man
4 ¢ |l AC AM-—. BN AO AR |, 'co
1 |scenari 2] g e drivingh titfoiz
2 | 0.1' 0.001573 0 0 0 Manual FALSE
3 | 0.252343 0.014573 0 0 0 Manual FALSE

13.11224 149 927 0 ForceAutc FALSE

d,‘::r.n.:-!n.lspw FALSE 4 |
0 ForceAutc TRUE

0 Manual FALSE

RT (RECOGNITION TIME) =14.24-13.12=1.12s

BT (BRAKE TIME) = 14.79-14.24=0.55s
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Participant 5

Bicycle

RT (RECOGNITION TIME) =13.87-13.11=0.76s

BT (BRAKE TIME) = 16.42-13.87=2.55s

Motorcycle

RT (RECOGNITION TIME) =14.17-13.12=1.05s

BT (BRAKE TIME) = 17.04-14.17=2.87s
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Lorry

4 C | AC | AM | AN | A0 | AR | CO | cpP

1 scenarioTidistanceTibrake  appliedBr rawBrake drivingMc button2

2 | 0.023345 0.000608 0 0 0 Manual TRUE

3 | 0.113057 0.004886 0 0 0 Manual FALSE
12.94609

149.8888 0 0 ForceAutc FALSE

1410 ! .

1471| 13.53871 159.6375 0 0 0 ForceAutc TRUE

RT (RECOGNITION TIME) =13.55-12.96=0.59s

BT (BRAKE TIME) = NULL

Umbrella Man
) G 5 RG AN AO AR (o) cp

1 | |scenario’ 7 appliec awBrake ¢ .

2 0.1 0.001615 0o o 0 Manual FALSE
0.252965 0.014704 0 0 0 Manual FALSE
13.10646 149.9578 [} 0 0 ForceAutc FALSE
13.11518" —_—— K FALSE [I]
13.90893  163.1437 o o 0 ForceAutc TRUE

39| 13.92875 163.4695
398 | 13.93842 - 163.6284 K = o 0 Manual FALSE
b331| 23.23591 312.1727 0 0 0 Manual FALSE

RT (RECOGNITION TIME) =13.92-13.12=0.8s

BT (BRAKE TIME) = NULL
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Participant 6

Bicycle
A C AC AM AN AO AR CO CcP cQ
1 scenarioTidistanceTi brake appliedBr rawBrake drivingMc button2
2 | 0.1 0.001452 0 0 0 Manual FALSE
3 | 0.251123 0.014316 0 0 0 Manual FALSE
1493 13.10935 149.9023 0 0 0 ForceAutc FALSE

0

0 0 ForceAutc

172.3137 0 0 0 ForceAutc

0 Manual FALSE

RT (RECOGNITION TIME) =14.48-13.12=1.36s

BT (BRAKE TIME) =15.23-14.48=0.75s

Motorcycle
4| c* AC AW AN Yol B'Y. co
1 |scenarit ! r'!ﬁn&ﬂclttonz
2 | 0.1} 3.72E-07 0o 0 0/Manual FALSE
3 0.202 0.006768 0 0 0 Manual FALSE
1385| 13.0324 149.8134 0 0 0 ForceAutc

13.04479/.350.0172.) 2« | = _S—0=. .0ForceAutcs |FALSE

13.98892 165.1351' 0.132812 0.132812 0 ForceAutc¢ TRUE

16.02945 192.9614 0 0 0 Manual FALSE

RT (RECOGNITION TIME) =13.99-13.04=0.95s

BT (BRAKE TIME) =16.04-13.99=2.05s
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Lorry

A c | AC | AM AN AO | AR cOo CcP
1 scenarioTidistanceTibrake  appliedBr rawBrake drivingMc button2
2 | 0.024097 0.000205 0 0 0 Manual FALSE
3 | 0.082888 0.001874 0 0 0 Manual FALSE
1418 12.94519 149.8653 0 0 0 ForceAutc FALSE
(

1419 12.95368 150.0048 0 ‘ 0 For
1518| 13.85118 164.3984 0.13125 0.13125 OForceAutc TRUE

FALSE

1533 13.98104 166.3513 0 0.126569 0 Manual FALSE

RT (RECOGNITION TIME) =13.86-12.95=0.91s

BT (BRAKE TIME) =13.99-13.86=0.13s

Umbrella

¥age W @ G
1Br raw ivingMcbutton2 |
2 | 0.1 0.001616 0 0 0 Manual | FALSE

3 | 0.252982 0.014708 0 0 0 Manual FALSE
13 10408  149.8943 0 ForceAutc FALSE

TRUE

FALSE

0 ForceAutc

0 Manual

RT (RECOGNITION TIME) =13.75-13.11=0.64s

BT (BRAKE TIME) =16.07-13.75=2.32s
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Participant 7

Bicycle

4 € | AC | aMm AN AO AR co cpP cQ

1 scenarioTidistanceTibrake  appliedBr rawBrake drivingMc button2

2 | 0.1 0.003323 0 0 0 Manual FALSE

3 | 0.273838 0.019406 0 0 0 Manual FALSE

13.10868 149.9518 0 0 0 ForceAutc FALSE

0 0 0 ForceAutc FALSE

13.9101 163.1332 0 0 0 ForceAutc TRUE

14.14624 167.0202 0 0 0 Manual FALSE

RT (RECOGNITION TIME) =13.92-13.12=0.8s
BT (BRAKE TIME) =14.16-13.92=0.24s

Motorcycle

0 Manual FALSE
0 Manual FALSE
0 ForceAutc FALSE

2 0.1 :0.001397
3 | 0.249654 0.01401
146§ 13.10129.149.7933
13.11058 149.9459

14.02603 164.63 0.152344 0.152344 0 ForceAutc = TRUE
16.29595 195.4055 0 0 0 Manual FALSE

C.OI0 O
= aK=2 = =

0 ForceAutc FALSE

RT (RECOGNITION TIME) =14.03-13.12=0.91s

BT (BRAKE TIME) =16.31-14.03=2.28s
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Lorry

A| C | AC | AM AN | AO | AR || CO | CP
1 scenarioTidistanceTi brake appliedBr rawBrake drivingMc button2
2 | 0.018437 0.000183 0 0 0 Manual FALSE
3 | 0.075821 0.001697 0 0 0 Manual FALSE
1346/ 12.96327 149.8493 0 0 0 ForceAutc FALSE

0 0 ForceAutc FALSE

1616 % i 0 0 Manual FALSE

RT (RECOGNITION TIME) = 14.24-12.97=1.27s

BT (BRAKE TIME) =15.48-14.24=1.24s

Umbrella Man
4] C RV HI. AM AN AO AR co | cP
1_|scenarioT appliedBr rawBrake drivingMc button2
2 | 0.1 0.003789 0 0 0 Manual FALSE
3 | 0.278572 0.020551 0 0 0 Manual FALSE
1368 13.10841 149.9469 0/ForceAutc FALSE

OI -0- [ oforcenutc F4

0 ForceAutc TRUE

RT (RECOGNITION TIME) = 13.80-13.12=0.68s

BT (BRAKE TIME) =15.46-13.80=1.66s
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Participant 8

Bicycle

A © AC | AM AN AO AR || CO CcP cQ

1 scenarioTidistanceTibrake  appliedBr rawBrake drivingMc button2

2 | 0.1 0.001426 0 0 0 Manual FALSE

3 | 0.25011 0.014105 0 0 0 Manual FALSE

1551] 13.11255 149.9525 0 0 0 ForceAutc FALSE

13.12152 0 0 0 ForceAutc FALSE

13.59523 157.8882 0 0 ForceAutc TRUE

16.2183 199.9502 0 Manual FALSE

RT (RECOGNITION TIME) = 13.60 — 13.12=0.48s

BT (BRAKE TIME) =16.23-13.60=2.63s

Motorcycle
-l Q- AC i AM ANE Faoy Yl | BR co
1 |scena i r divfnl button2
2 | 0.1 0.001584 o o 0 Manual FALSE
3 | 0.252505 0.014607 0 o 0 Manual FALSE
1456| 13.11221  149.959 o O ForceAutc FALSE

0
.1223, 150.1248| {0 _ .- 0 . _ OForceAutg
1505, 13.5773.157.5902. .0.146875 0.146875 0 ForceAutc

TRUE

13.59682 157.5053 0O 0.146841 0 Manual FALSE

1507

RT (RECOGNITION TIME) = 13.59-13.12=0.47s

BT (BRAKE TIME) =13.61-13.59=0.02s

145



Lorry

4 Cc || AC || am AN | A0 || AR | CO
1 scenarioTidistanceTi brake applledBr rawBrake drivingMc button2
2 | 0.028048 0.0005396 0 0 0 Manual FALSE
3 | 0.108943 0.003718 0 0 0 Manual FALSE
367 12.9569 149.8898 0 0 0 ForceAutc FALSE
0

1 D ForceAu x

13. 51485 159. 1881 0 ForceAutc TRUE
18.35468 235.284 0 0 0 Manual FALSE

RT (RECOGNITION TIME) = 13.52-12.97=0.55s

BT (BRAKE TIME) =18.36-13.52=4.84s

Umbrella Man
A C ARAG S AM AN AO AR co
1 |scenari ke | = button2
2 | 0.1 0.001847 . 0 0 0 Manual FALSE
3 | 0.256268 0.015412 0 0 0 Manual FALSE
1355 13.10304 149.893 0 ForceAutc FALSE
1359| 13.11326| | 150.061 l '- [ Wolrdrcedute
1445 13.905' 163.1017 0 ForceAutc TRUE
1446
1447| 13.92434 163.4205 o o 0 Manual FALSE
1448| 13.93336 163.5694 0 ) 0 Manual FALSE

RT (RECOGNITION TIME) = 13.91-13.11=0.8s

BT (BRAKE TIME) =NULL
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Participant 9

1217 12.36012 149.9448
1218 12.37028 150.1116 C D ForceAutc FALSE
1682 16.99365 226.2928 1 ForceAutc FALSE
1685 17.00283 226.4448 1 ForceAutc FALSE

0 ForceAutc FALSE

Bicycle
)| (e | AC 1 AM ! AN ! AO | AR lj CO
1 scenarioTidistanceTi brake appliedBr rawBrake drivingMc button2
2 | 0.1 0.0030%9S 0 0 0 Manual FALSE
3 0.271452 0.018841 0 0 0 Manual FALSE
(o]

RT (RECOGNITION TIME) = 17.00-12.37=4.63
BT (BRAKE TIME) =NULL

Motorcycle

2163 17.00283 224.0093 ) ) 1 Manual FALSE

0.1 0.001538 0 Manual
3 | 0.25182 0.01446 0 (o] 0 Manual

473 04607 101 n - ey _mE YY N

618| 14.33952 170.2678 0.145312 0.145312
619 : G

RT (RECOGNITION TIME) = 14.35-13.05=1.3s

BT (BRAKE TIME) =17.69-14.35=3.34s

147



Lorry

RT (RECOGNITION TIME) = 13.36-12.24=1.12s

BT (BRAKE TIME) =14.87-13.36=1.51s

Umbrella Man

RT (RECOGNITION TIME) = 13.43-12.12=1.31s

BT (BRAKE TIME) =14.60-13.43=1.17s
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Participant 10

Bicycle
A | c 1 AC 1 AM . AN , AO 1 AR 1 CO

1 scenarioTidistanceTi brake appliedBr rawBrake drivingMc button2

2 | 0.1 0.001544 o o 0 Manual FALSE

3 | 0.251913 0.014482 0 ) 0 Manual FALSE
1551 49.9544 0 0 ForceAutc FALSE
1552 13.11765 150.0856 0 0 ForceAutc FALSE
1602

1672 14.19836 167.8706

14.2162 168.1638 0.124145 0.093503 0.124145 Manual FALSE

RT (RECOGNITION TIME) = 13.55-13.12=0.43s

0 0 0 Manual FALSE

BT (BRAKE TIME) =14.21-13.55=0.66s

Motorcycle
Al c +AINAC A pipANpRIEEAOE ARSIl co
1 |scena 3 a a\ ri utton2
2 | 0.1 3.72E-07 o o 0 Manual FALSE
3 | 0.202 0.006768 0 0 0 Manual FALSE
1464 13.04144 149.9292 (4} 0 0 ForceAutc FALSE
1465 13.04994 . ) :
1532 13.66788 160.135 0.146094 0.146094 0 ForceAutc TRUE
1533
1534| 13.68708  160.438 0 0.1426058 0 Manual FALSE
1535

RT (RECOGNITION TIME) = 13.68-13.05=0.63s

BT (BRAKE TIME) =13.70-13.68=0.02s
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Lorry

1404 12 97486 149 8582 0 0 ForceAutc FALSE

- C AC ‘ AM ‘ AN AO | AR 1 CO
1 scenarioTidistanceT brake appliedBr rawBrake drivingMc button2
2 | 0.020972 0.000242 ) O 0 Manual FALSE
O

1405 12.98456 1500176 4 O O O ForceA:

1512

1513

1515 13.99627 166.1473 0 0.136587 0 Manual FALSE

1516

RT (RECOGNITION TIME) = 13.98-12.98=1.0s

BT (BRAKE TIME) =14.01-13.98=0.03s

Umbrella Man
A C AC . AM AN AO | AR CO
1 |scenarioTi distanceTi brake appliedBr rawBrake drivingMc button2
2 0.1 0.001632 0 0 0 Manual FALSE
3 | 0.253208 0.014756 0 Y] 0 Manual FALSE
1378| 13.10801 149.8806 0 ForceAutc FALSE
1379/ 13.11769 150.0395 l g - [ o OlForceaute] FALsE
1431| 13.60141 157.S808 O ForceAutc TRUE

1433

13.62044 ' 158.2933 o) o 0 Manual FALSE

RT (RECOGNITION TIME) = 13.61-13.12=0.49s

BT (BRAKE TIME) =NULL
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Participant 11

Bicycle

RT (RECOGNITION TIME) = 13.55-12.84=0.71s

BT (BRAKE TIME) =14.71-13.55=1.16s

Motorcycle

RT (RECOGNITION TIME) = 14.09-13.12=0.96s

BT (BRAKE TIME) =17.50-14.09=3.41s
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Lorry

] G AC AM AN AO AR CO
1 | scenarioTidistanceTi brake appliedBr rawBrake drivingMc button2
| 0.024765 0.000749 0 Manual FALSE
12.95061 149 937 0 ForceAutc FALSE

16.67678 199.8129 0 Manual

26.85486 296.5087 0 0 0 Manual FALSE

RT (RECOGNITION TIME) = 14.74-12.96=1.76s

0 ) FALSE

2830

BT (BRAKE TIME) =16.69-14.74=1.95s

Umbrella Man
A )| = ‘ AC AM AN AO AR CcO
1 |scenarioTi Nbrake appliedBr rawBrake drivingMc button2
2 | 0.1 0.001839 0o o 0 Manual FALSE
3 0.256156 0.015388 0 o 0 Manual FALSE
1298 12 90103 149.9638 0 ForceAutc
1209|133 0l ] - [l /oForcenutc

0 ForceAutc

RT (RECOGNITION TIME) = 13.95-12.91=1.04s

BT (BRAKE TIME) =15.86-13.95=1.91s
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Participant 12

Bicycle
4, ¢ ||l Ac | AaM | AN | A0 || AR || co |
1 scenarioTi distanceTi brake appliedBr rawBrake drivingMc button2
230 0.1 0.001593 0 0 0 Manual FALSE
3 | 0.252637 0.014635 Y ) 0 Manual FALSE
1515| 13.11659 145.9861 0 ForceAutc FALSE
1516 13.12487 150.1221 D ForceAutc FALSE
1618 13.98178 164.2135 0 ForceAutc TRUE

22.497 326.2877 0 Manual FALSE

RT (RECOGNITION TIME) = 13.99-13.12=0.87s

BT (BRAKE TIME) = NULL

Motorcycle
4| c X _aM , | co |
1 |scena a e ri Mc button2
2 | 0.1 0.001736 o o] 0 Manual FALSE
3 | 0.254722 0.015073 o (] 0 Manual FALSE
1450| 13.11107 149.S301 o] o] O ForceAutc FALSE
145123, : B ' [ '
1515| 13.69347 159.4371 0.163281 0.163281 0 ForceAutc TRUE
1516
1696| 15.35888 183.4826 0 0 0 Manual FALSE
1697
2761| 24.92607' 252.2664 0 M9l | ‘0|Manual -~ | FALSE

RT (RECOGNITION TIME) = 13.70-13.12=0.58s

BT (BRAKE TIME) = 15.37-13.70=1.67s
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Lorry

| (e 1 AC 1 AM ! AN ‘ AO 1 AR 1 CcO

1 scenarioTidistanceTi brake appliedBr rawBrake drivingMc button2
2 | 0.02421 0.00049 o (o] 0 Manual FALSE
3 | 0.101868 0.003316 0 0 0 Manual FALSE
414 49.87 o (o] 0 ForceAutc FALSE

415 13.06534 150.021 C O 0 ForceAutc FALSE
476/ 13.62019 159.099 0.157813 0.157813 0 ForceAutc TRUE
477

14.01332 165.1934 0O 0.107496 0 Manual FALSE

RT (RECOGNITION TIME) = 13.63-13.07=0.56s

BT (BRAKE TIME) = 14.02-13.63=0.39s

Umbrella Man

0O Manual

3 0.252563 0.014619 o O Manual

12.14845 149.9837 O ForceAutc
12.1561

12.77145 160.2694

1528 12.78748 160.5345 (o] 0 0 Manual FALSE
P566| 21.93842 360.68395 o 0 0 Manual FALSE

RT (RECOGNITION TIME) = 13.77-13.11=0.66s

BT (BRAKE TIME) = NULL

154



Participant 13

Bicycle

RT (RECOGNITION TIME) = 12.78-12.15=0.63s

BT (BRAKE TIME) = NULL

Motorcycle

RT (RECOGNITION TIME) = 13.30-12.74=0.56s

BT (BRAKE TIME) = 13.31-13.30=0.01s
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Lorry

RT (RECOGNITION TIME) = 13.57-12.87=0.7s

BT (BRAKE TIME) = 13.59-13.57=0.02s

Umbrella Man

RT (RECOGNITION TIME) = 12.70-12.18=0.52s

BT (BRAKE TIME) = 15.08-12.70=2.38s
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Participant 14

Bicycle
A) C | AC || AM AN AO | AR || CO | CcP
1 scenarioTi distanceT brake appliedBr rawBrake drivingMc button2
2 | 0.1 0.001867 0 0 0 Manual FALSE
1419| 13.11322 149.9463 0 0 0 ForceAutc FALSE

14.44961 171.94 0 ForceAutc TRUE

RT (RECOGNITION TIME) = 14.46-13.12=1.34s

BT (BRAKE TIME) = NULL

Motorcycle

0.00157 0 Manual

0.252302 0.014565 0 Manual
12.14643_ 149.9253 0 0 ForceAutc FALSE
2. 1559

12.76695 160.0427 0.148438 0.148438 O ForceAutc TRUE

12.78553 160.3365 O 0.148405 0 Manual FALSE

RT (RECOGNITION TIME) = 12.78-12.16=0.62s

BT (BRAKE TIME) = 12.80-12.78=0.02s
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Lorry

RT (RECOGNITION TIME) = 13.71-12.49=1.22s
BT (BRAKE TIME) = 13.72-13.71=0.01s

Umbrella Man

RT (RECOGNITION TIME) = 13.21-12.03=1.18s

BT (BRAKE TIME) = NULL
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Participant 15

Bicycle

RT (RECOGNITION TIME) = 13.71-13.12=0.59s

BT (BRAKE TIME) =16.71-13.71=3s

Motorcycle

RT (RECOGNITION TIME) = 13.88-13.12=0.76s

BT (BRAKE TIME) = 16.09-13.88=2.215s
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Lorry

RT (RECOGNITION TIME) = 13.63-13.02=0.61s

BT (BRAKE TIME) = 13.65-13.63=0.02s

Umbrella Man

RT (RECOGNITION TIME) = 13.48-13.12=0.36s

BT (BRAKE TIME) = NULL
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PARTICIPANT 16

Bicycle

RECOGNITION TIME: 13.62S — 13.11S = 0.51S

BREAKING TIME: 14.74S- 13.62S = 1.12S

Lorry

RECOGNITION TIME: 13.43S — 13.03S = 0.4S

BREAKING TIME: 13.45S-13.44S = 0.01S (ERROR)
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Motorcycle

C AC AM AN AO AR CcO

1 | scenarioTidistanceTi brake appliedBr rawBrake drivingMc button2

2 0.1 0.001621 0 0 0 Manual FALSE
1487 13.1151 150.0634 0o 0 0 ForceAutc FALSE
1488 13.12432 150.2149 0 0 0 ForceAutc FALSE
1542 13.60687 158.1176 0 0.116406 0 Manual TRUE
1543 13.61513 158.2504 0 0.116383 0 Manual FALSE
1812
1813 16.0929 194.5685 0.009775 0.009775 0.009775 Manual
1814| 16.10214 194.6967 0.022483 0.022483 0.022483 Manual

RECOGNITION TIME: 13.61S — 13.12S = 0.49S

BREAKING TIME: 16.08S - 13.61S = 2.47S

Umbrella Man

cC  AC AM AN AC AR | CO
1 |scenarioTidistanceTibrake  appliedBr rawBrake drivingMc button2

2 0.1 0.001486 0 0 0 Manual FALSE

1379 [13.12056, 50,0952

1380/ 13.12932 150.2386

0 ForceAutc FALSE

1416 13.45846| 155.6505| |0 _ .. 0_+ . OManual | TRUE
1417| 13.46884 155.8212 0 Manual - FALSE
1418| 13.47811 155.9738 0 Manual

0 Manual

13.48838) 156.1426

RECOGNITION TIME: 13.46S — 13.12S = 0.34S

BREAKING TIME: NULL
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PARTICIPANT 17

Bicycle
C AC AM AN AO AR cO

1 scenarioTidistanceT brake appliedBr rawBrake drivingMc button2

2 0.1 0.001729 0 0 0 Manual FALSE
1565 13.11087 150.019 0 0 0 ForceAutc FALSE
1566/ 13.1194 150.159 0 0 0 ForceAutc FALSE
1639 13.71173 159.9009 0 0 0 Manual TRUE
1640/ 13.72051 160.0454 0 0 0 Manual FALSE
1896

15.96162 198.3266 0.043988 0.043988 0.043988 Manual

RECOGNITION TIME: 13.71S — 13.11S = 0.6S

BREAKING TIME: 15.95- 13.71S = 2.24S

Lorry
C | AC I AM AN AO AR cO
1 | scenarioTidistanceTibrake  appliedBr rawBrake drlvmgMc button2
2 0.025723. 0.00062 0 0 0 Manual FALSE
1414 12.98806 150.0625——— O [ 0 ForceAutc FALSE
1415 12.99661| 150.203 0 0 ForceAutc ' FALSE

1546] 14.18837 1698107~ . ‘—'0"'“"—‘?)"‘*‘ _=.0Manual ~  TRUE

1547| 14.19916 169.99 0 0 Manual FALSE

o

1548| 14.20971 170.1638 0 0 0 Manual FALSE

RECOGNITION TIME: 14.19S —12.99S =1.2S

BREAKING TIME: NULL
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Motorcycle

(e AC AM AN AO AR cO
1 ' scenarioTidistanceTi brake appliedBr rawBrake drivingMc button2
2 | 0.1 0.001717 0 0 0 Manual FALSE
74389 13.11098 150.0052 0 0 0 ForceAutc FALSE
1490, 13.11952 150.1456 0 0 0 ForceAutc FALSE
1603 14.12859 166.2163 0 0 Manual TRUE

1604
1605 14.14768 166.5008 0 0.162368 0 Manual
1606 14.1572 166.6422 0 0.162192 0 Manual FALSE
1607| 14.16573 166.7688 0 0.161944 0 Manual

RECOGNITION TIME: 14.13S - 13.11S = 1.02S

BREAKING TIME: 14.14S — 14.13 = 0.01S (ERROR)

Umbrella Man
C | AC | AM | AN | 'lAO | AR | ©O

1 scenarioTidistanceT: brake appliedBr rawBrake drivingMcbutton2
0.1 0.001726 0 Manual FALSE
02 J 11021 7350,0216 n._-.l_ma FALSE
1303| 13.11861 150.1597 0 ForceAutc FALSE
1371 13.76771 | 1_60.8598 L. ,-*""0 .70 __+ , 0Manual® | TRUE
1372| 13.78367 161.1233 0 0 0 Manual FALSE
1373 13.7944 161.3005 0 0 0 Manual FALSE
1374 13.80432 161.4643 0 0 0 Manual FALSE

RECOGNITION TIME: 13.77S — 13.11S = 0.66S

BREAKING TIME: NULL
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PARTICIPANT 18

Bicycle

RECOGNITION TIME: 16.82S — 13.11S = 3.71S

BREAKING TIME: 16.83S — 16.82 = 0.01S

Lorry

RECOGNITION TIME: 14.09S — 12.96S = 1.13S

BREAKING TIME: 16.99S — 14.09 = 2.9S
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Motorcycle

C AC AM AN AO AR co
1 scenarioTidistanceTi brake appliedBr rawBrake drivingMc button2
2 ‘ 0.1 0.001614 0 0 0 Manual FALSE
7438 13.12546 150.1525 0 (0] 0 ForceAutc FALSE
1439 13.13584 150.3231 0 0 0 ForceAutc FALSE
1563 14.32727 16S5.0701 0 0.139844 0 Manual TRUE

1564 0 Manual
1797
1798

1799

14.33667 165.2064 0 0.139813 FALSE

0.012708 Manual
0.012708 Manual

198.9687 0.012708 0.012708
199.0906 0.012708 0.012708

16.62865
16.63861

RECOGNITION TIME: 14.33S — 13.13S =1.28S

BREAKING TIME: 16.62S — 14.33 = 2.29S

Umbrella Man
c:Bl Ac AM | AN g AO || AR | CO

1 |scenarioTi dlstanceTl brake appliedBr rawBrake drivingMc button2

2 | 0.1 0.001792 0 Manual FALSE
1340 13.12042 |150.0966 L..-_L_gl_!e_/al_l FALSE
1341 13.129 150.2375 0 ForceAutc FALSE
1563 15.19999 | 184.2827 | | ;o -0 . _ 0Manual- | TRUE
1564 15.20922 184.4345 0 0 0 Manual FALSE
1565| 15.21851 184.5873 0 0 0 Manual FALSE
1566 15.22887 184.7577 0 0 0 Manual FALSE

RECOGNITION TIME: 15.2S — 13.12S = 2.08S

BREAKING TIME: NULL
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PARTICIPANT 19

Bicycle
C AC AM AN AO AR cO

1 scenarioTi distanceTi brake appliedBr rawBrake drivingMc button2

2 0.1 0.001577 0 0 0 Manual FALSE
1464 13.11597 150.0285 (1] 0 0 ForceAutc FALSE
1465| 13.12416 150.163 0 0 0 ForceAutc FALSE
1587 14.2149 168.1219 0 0 0 Manual TRUE
1588 14.22454 168.2807 0 0 0 Manual FALSE
1635
1636/ 14.67882 175.764 0.018573 0.008187 0.018573 Manual FALSE
1637 14.69064 175.9585 0.040078 0.01829 0.040078 Manual FALSE

RECOGNITION TIME: 14.21S - 13.12S = 1.09S

BREAKING TIME: 14.67S — 14.21S = 0.46S

Lorry

A C -~ AC AM AN AO AR co

1 scenarioTidistanceT brake appliedBr rawBrake drivingMc button2

2 0.023437 0.000705 0 0 0 Manual FALSE
1422 13.04832150.0761 | | -0 _ . .~0 .~ _ O ForceAutc |FALSE
1423| 13.05785 150.2328 0 0 0 ForceAutc FALSE
1528/ 13.99312 165.6167Z 0 0  * OManual  TRUE
1529 14.0029 165.7776 0 0 0 Manual FALSE
1530 14.01284 165.9413 0 0 0 Manual FALSE
1537| 14.02296 166.1078 0 0 0 Manual FALSE

RECOGNITION TIME: 13.99S — 13.05S = 0.94S

BREAKING TIME: NULL
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Motorcycle

C AC AM AN AO AR cOo
1 scenarioTidistanceTi brake appliedBr rawBrake drivingMc button2
2 0.1 0.001663 0 0 0 Manual FALSE
1333 13.11599 150.1009 (] (1] 0 ForceAutc FALSE
1389| 13.12435 150.2383 0 0 0 ForceAutc FALSE
1473 13.901 162.7763 0.135156 0.135156 0 ForceAutc TRUE
1474 13.91033 162.9202 0 0.135156 0 Manual TRUE

1475
1476

13.93007 163.2241 0 0.135028 0 Manual

RECOGNITION TIME: 13.91S — 13.12S = 0.79S

BREAKING TIME: 13.92S - 13.91S = 0.01S (ERROR)

Umbrella Man
C . AC || AM AN AO AR | CO

1 scenarioTidistanceTibrake appliedBr rawBrake drivingMc button2

2 0.1 0.00166 0] 0 Manual FALSE
1328 13.12058 150,088 [0 . [ W 0ForceAutc FALSE |
1329| 13.1304; 150.2502 0 0 0 ForceAutc FALSE
1369 13.50866 156.4728——— 0 0 0 Manual  TRUE
1370| 13.51835' 156.6323 0 0 0 Manual FALSE
1371 13.52782 156.7882 0 0 0 Manual FALSE
1372| 13.53787 156.9537 O 0 Manual FALSE

RECOGNITION TIME: 13.51S — 13.125 = 0.39S

BREAKING TIME: NULL
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PARTICIPANT 20

Bicycle
C AC AM AN AO AR CcO

1 scenarioTi distanceTi brake appliedBr rawBrake drivingMc button2

2 | 0.1 3.72E-07 0 0 0 Manual FALSE
1450 13.05109 150.0837 0 0 0 ForceAutc FALSE
1451| 13.06007 150.2316 0 0 0 ForceAutc FALSE
1500 13.50426 157.556 0 0 0 Manual TRUE
1501| 13.51297 157.6998 0 0 0 Manual FALSE
1502| 13.52219 157.8519 0 0 0 Manual FALSE
1503/ 13.53185 158.0115 0 0 0 Manual FALSE
1504/ 13.54085 158.1601 0 0 0 Manual FALSE
1505| 13.55005 158.3119 0 0 0 Manual FALSE

RECOGNITION TIME: 13.5S — 13.05S = 0.45S

BREAKING TIME: NULL

Lorry
C TR AM || AN | AO | AR || ¢o
1 scenarioTidistanceTibrake appliedBr rawBrake drivingMc button2
2 | 0.023775 0.00064 0 Manual FALSE

1399 13.05594.9150.028.).4 m ~..0.ForceAutc | FALSE

1400, 13.06504 150.1777 0 ForceAutc FALSE
1472 : :
1473
1474

FALSE
FALSE

0 Manual
0 Manual

0.143612
0.14346

13.72132
13.73189

160.857
161.023

RECOGNITION TIME: 13.7S — 13.06S = 0.64S

BREAKING TIME: 13.71S — 13.70S = 0.01S (ERROR)
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Motorcycle

C AC AM AN AO AR (s

1 scenarioTi distanceTi brake ‘appliedBr rawBrake drivingMc button2

2 0.1 0.001512 0 0 0 Manual FALSE
1423 13.11794 150.1304 0 o 0 ForceAutc FALSE
1424 13.1269 150.2776 0 0 0 ForceAutc FALSE
1494 13.79691 161.1638 0 0 Manual TRUE
1495
1496 13.81825 161.4978 0 0.14518 0 Manual FALSE
1497 13.8284 161.6564 0 0.144984 0 Manual

RECOGNITION TIME: 13.8S — 13.12S = 0.68S

BREAKING TIME: 13.81S — 13.8S = 0.01S (ERROR)

Umbrella Man
C | AC ||"AM I AN | AO || AR || CO
1 scenarioTim distanceTibrake appliedBr rawBrake drivingMc button2
2 0.1 0.001789 0 0 Manual FALSE
1181 EEF“‘[ w-0/FOICRAULE. FALSE
1182| 13.1380093 150.3488 0 ForceAutc FALSE
1247 13.8562514/ 162352 ——ET_ e
1248| 13.8681474 162.3476 0 0 0 Manual FALSE

1334
1335/ 14.8723211 178.7928 0.014663 0.014663 0.014663 Manual FALSE
1336| 14.8882182| 1739.0503 | 0.01955 @ /0.01955 ' 0.01955 Manual FALSE

RECOGNITION TIME: 13.86S — 13.13S = 0.73S

BREAKING TIME: 14.86S — 13.86S = 1S
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PARTICIPANT 21

Bicycle
C AC AM AN AO AR cO

1 |scenarioTidistanceT brake appliedBr rawBrake drivingMc button2

2 0.1 0.003881 0 0 0 Manual FALSE
1298] 13.12176 150.1681 0 (1] 0 ForceAutc FALSE
1299 13.13217 150.3394 0 0 0 ForceAutc FALSE
1381 13.96664 164.0855 0 0 0 Manual TRUE
1382 13.97732 164.2618 0 0 0 Manual FALSE
1508
1509/ 15.35196 186.9827 0.030303 0.030303 0.030303 Manual

15.36272 187.1595 0.055718 0.055718 0.055718 Manual

RECOGNITION TIME: 13.97S — 13.12S = 0.85S

BREAKING TIME: 15.34S —13.97S =1.37S

Lorry
C AC AM AN AOQ AR co

1 |scenarioTidistanceT: brake appliedBr rawBrake drivingMc button2

2 0.025776 0.0004S3 0 0 0 Manual FALSE
1365 12.7553) 150.1042| |0 __ ..~ 0 _ ~ . O ForceAutc | FALSE
1366 12.7642 150.2526 0 0 0 ForceAutc FALSE
1438 13.40688 160.9629 0 0 " _0Manual - TRUE
1439| 13.41501 '161.0985 0 ] 0 Manual FALSE
1440| 13.42345 161.239 0 0 0 Manual FALSE
1441 13.43238 161.3877 0 0 0 Manual FALSE

RECOGNITION TIME: 13.41S —12.76S = 0.65S

BREAKING TIME: NULL
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Motorcycle

C AC AM AN AO AR co
1 | scenarioTidistanceT brake appliedBr rawBrake drivingMc button2
2 0.1 0.001728 0 0 0 Manual FALSE
7464 13.09912 150.0194 (1] 0 0 ForceAutc FALSE
1465 13.10756 150.1581 0 0 0 ForceAutc FALSE
1537 13.75076 160.628 0 0.139063 0 Manual TRUE
1538 13.7601 160.7749 0 0.13%03 0 Manual FALSE

1584
1585 14.20025 167.4929 0.036168 0.095923 0.036168 Manual

1586, 14.20963 167.6316 0.036168 0.094197 0.036168 Manual

RECOGNITION TIME: 13.75S — 13.1S = 0.65S

BREAKING TIME: 14.19S — 13.75S = 0.44S

Umbrella Man

C-' || AC | AM | /AN | A0O | AR |k ©O
1 |scenarioTidistanceTibrake  appliedBr rawBrake drivingMc button2

2 0.1 0.001657 0 0 0 Manual FALSE

1257 13.11604 150.0038 FALSE

1288| 13.12472 150.1466 0 0 0 ForceAutc FALSE
1352 13.72781) 160.0703 | | ~0__ ..~ 0 . 0 Manual’ | TRUE
1353| 13.73779 160.2346 0 0 0 Manual = FALSE
1354| 13.74759 160.3959 0 0 0 Manual  FALSE

T

RECOGNITION TIME: 13.73S — 13.12 = 0.61S

BREAKING TIME: NULL
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PARTICIPANT 22

Bicycle
C AC AM AN AO AR coO
1 scenarioTidistanceTi brake appliedBr rawBrake drivingMc button2
z 0.1 5.13E-07 0 0 0 Manual FALSE
1576 13.07425 150.0849 0 0 0 ForceAutc FALSE
1577| 13.08167 150.2067 0 0 0 ForceAutc FALSE
1677 13.90511 163.7412 0 0 0 Manual TRUE
1678| 13.91317 163.8737 0 0 0 Manual FALSE
1886
1887 15.63863 192.3193 0.088954 0.088954 0.088954 Manual FALSE
1888 15.64599 192.4395 0.088954 0.088954 0.088954 Manual FALSE
1889 15.65482 192.5834 0.1261 0.1261 0.1261 Manual FALSE
—_— e e e e
RECOGNITION TIME: 13.91S — 13.07S = 0.84S
BREAKING TIME: 15.63S — 13.91S = 1.72S
Lorry
& AC AM AN AO AR CcoO
1 |scenaripTidistanceTi brake appliedBr rawBrake drivingMc button2
2 0.023785 0.000613 o] 0] 0 Manual FALSE
1335/ 13.00957 1500099 ~ o * 0 “ = "0 ForceAutc FALSE
1336| 13.01743, /150.1391 0 0 0 ForceAutc FALSE
1374 13.35179 155.6346 0.1 0 M 0 ForceAutc FALSE
1375| 13.36322 155.8222 0.2 0.2 0 ForceAutc FALSE
1435 13.92344 164.6574 0 0.1125 0 Manual TRUE
1436
1437 13.94128 164.9275 0 0.112393 0 Manual
1438 13.95079 165.0712 0 0.112279 0 Manual FALSE

RECOGNITION TIME: 13.92S - 13.01S = 0.91S

BREAKING TIME: 13.93S — 13.925 = 0.01S
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Motorcycle

© AC AM AN AO AR CcO
1 scenarioTidistanceTi brake appliedBr rawBrake drivingMc button2
2 0.1 0.003915 0 0 0 Manual FALSE
1469 13.11667 150.0657 (1] (1] 0 ForceAutc FALSE
1470/ 13.12515 150.2051 0 0 0 ForceAutc FALSE
1507| 13.44998 155.5501 0.1 0.1 0 ForceAutc TRUE
1508 13.4581 155.6835 0.2 0.2 0 ForceAutc TRUE
1526 13.61738 158.2711 0 Manual TRUE
1527
1528| 13.63523 158.5577 0 0.128803 0 Manual
13.64531 158.7192 0 0.128674 0 Manual

RECOGNITION TIME: 13.62S — 13.12S = 0.5S

BREAKING TIME: 13.63S — 13.62S = 0.01S

Umbrella Man
C . AC AM AN |  AO. | AR || €O

1 scenarioTi distanceTi brake appliedBr rawBrake drivingMc button2
2 0. 1 3.72E-07 0 Manual FALSE
970 | 13.10633 '150.0057 PU—FFM' FALSE
871 | 13.11838, 150.2038 0 0 0 ForceAutc FALSE
1011| 13.63385 “1586797"+° | }=—0" ==—0 =~ , o-*0-Nparida¥ §' TRUE
1012 13.6471 158.9028 0 0 0 Manual FALSE
1013| 13.66021' 159.1187 0 0 0/ Manual FALSE

RECOGNITION TIME: 13.63S — 13.11S = 0.52S

BREAKING TIME: NULL
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PARTICIPANT 23

Bicycle
C AC AM AN AO AR cO

1 scenarioTidistanceT brake appliedBr rawBrake drivingMc button2

2 | 0.1 3.72E-07 0 0 0 Manual FALSE
1655 13.05059 150.1077 (1] (0] 0 ForceAutc FALSE
1656, 13.05828 150.2343 0 0 0 ForceAutc FALSE
1706, 13.45672 156.8038 0 0 0 Manual TRUE
1707, 13.4649 156.9389 0 0 0 Manual FALSE

1950
1951 15.54236 191.8613 0.00391 0.00391 0.00391 Manual FALSE
1952| 15.55014 191.992 0.054741 0.054741 0.054741 Manual

RECOGNITION TIME: 13.46S — 13.05S = 0.52S

BREAKING TIME: 15.53S — 13.46S = 2.07

Lorry
C AC AM | AN A0 | AR | cOo

1 scenarioTidistanceTibrake appliedBr rawBrake drivingMc button2

2 0.025396 0.000474 0 0 0 Manual FALSE
1334] 13.033621 150.0076).5 | —0@—. ——03. ._.0ForcéAutc| FALSE
1335]| 13.04259 150.1571 0 0 0 ForceAutc FALSE
1424 B'mt:%g% TI:IJ'!.IIQE.&I H!.f!uq nvr:lnonm.éi‘q?lrn. TRUE
1425 13.876 164.0453 0 0 0 Manual FALSE
1426 13.88534 164.201 0 0 0 Manual FALSE
1427 13.89461 164.3555 0 0 0 Manual FALSE

RECOGNITION TIME: 13.87S — 13.03S = 0.84S

BREAKING TIME: NULL

175



Motorcycle

C AC AM AN AO AR cO

1 |scenarioTidistanceT brake appliedBr rawBrake drivingMc button2
13432 13.11788 150.0641 o 0 0 ForceAutc FALSE
1344| 13.12684 150.2116 0 0 0 ForceAutc FALSE
1377, 13.4431 155.4209 0.1 0.1 0 ForceAutc FALSE
1378 13.45229 155.5721 0.2 0.2 0 ForceAutc FALSE
1443 14.06533 165.2351 0 0.141406 0 Manual TRUE
1444
1445 14.08533 165.5364 0 0.141254 0 Manual FALSE
1446, 14.09614 165.6988 0 0.141075 0 Manual

RECOGNITION TIME: 14.07S — 13.12S = 0.95S

BREAKING TIME: 14.08S — 14.07S = 0.01S

Umbrella Man

A Cul || AC AM AN AO AR | CO
1 scenarloTldlstanceTv brake applledBr rawBrake dnvnngMc button2
0.1 3.72E-07 0 Manual FALSE
991 | 13.112387150,0406 uﬂ FALSE
92 | 13.12447 150.2393 0 ForceAutc FALSE
1034 13.65526 158.9707 | . 'L:O;L___ﬁuj © 0 Manual, ., TRUE
1035| 13.66793 159.1793 0 0 0 Manual FALSE
1036| 13.68079 159.391 0 0 0 Manual FALSE
1037| 13.69517 159.6276 0 0 0 Manual FALSE
1038 13.7079 159.8372 0 0 Manual TRUE

RECOGNITION TIME: 13.66S — 13.11S = 0.55S

BREAKING TIME: NULL
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PARTICIPANT 24

Bicycle

C AC AM AN AO AR CcO
1 |scenarioTidistanceT brake appliedBr rawBrake drivingMc button2

2 0.1 3.72E-07 0 0 0 Manual FALSE
1585| 13.04767 150.0475 0 0 0 ForceAutc FALSE
1586, 13.0559 150.1829 0 ) 0 ForceAutc FALSE
1656 13.6011 159.1522 0 0 0 Manual TRUE
1657 13.61016 159.3013 0 0 0 Manual FALSE

1764
1765| 14.52191 174.2768 0.001955 0.001925 0.001955 Manual FALSE
14.53039 174.4152 0.033236 0.032822 0.033236 Manual

RECOGNITION TIME: 13.60S — 13.05S = 0.55S

BREAKING TIME: 14.51S — 13.60 = 0.91S

Lorry
C AC .. AM AN AO " | AR CcO
1 | scenarioTidistanceTibrake appliedBr rawBrake drivingMc button2
2 0.026616 0.000706 0 0 0 Manual FALSE
1315 12.89928) 150.0562 | . |&-0— '<0- | * 0 ForceAutc| FALSE
1316| 12.90791 150.2 0 0 - 0 ForceAutc FALSE
1451] 14.18085 170.9878, __ .. ,0. 0:16789, . . OManual_ _ TRUE
1452| 14.19036 171.1316 0 0.167856 0 Manual FALSE
1813
1814 17.60445 214.9239 0.00391 0.00391 0.00391 Manual FALSE
1815 17.61477 215.0446 0.022483 0.022483 0.022483 Manual FALSE

RECOGNITION TIME: 14.18S — 12.9S =1.28S

BREAKING TIME: 17.6S — 14.18 = 3.42S
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Motorcycle

RECOGNITION TIME: 14.19S - 13.12S = 1.07S

BREAKING TIME: 17.55S -14.19S = 3.36S

Umbrella Man

RECOGNITION TIME: 13.85S — 13.12S = 0.73S

BREAKING TIME: 15.75S — 13.85S = 1.9S
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PARTICIPANT 25

Bicycle
C AC AM AN AO AR coO

1 scenarioTi distanceTi brake appliedBr rawBrake drivingMc button2

2 | 0.1 0.000763 0 0 0 Manual ~ FALSE
1249 13.11864 150.1171 (o] o 0 ForceAutc FALSE
1250/ 13.12864 150.2815 0 0 0 ForceAutc FALSE
1284 13.47228 155.9321 0 0 0 Manual TRUE
1285| 13.48317 156.1113 0 0 0 Manual FALSE
1464
1465| 15.42034 188.1399 0.171065 0.171065 0.171065 Manual FALSE
1466 15.43127 188.3201 0.280547 0.280547 0.280547 Manual

RECOGNITION TIME: 13.47S — 13.12S = 0.35S

BREAKING TIME: 15.41S — 13.47S =1.94S

LORRY
C-| AC i ——AM AN FAQ. 1| AR fj] €O
1 scenarioTidistanceT: brake appliedBr rawBrake drivingMc button2
2 »0018179 0.0002392 0 Manual TRUE
1323 12.53546 '150.0459 m FALSE
1324| 12.54557, 150.212 0 0 0 ForceAutc FALSE

1418 13.37342.163:5433.% |70~ 0.244531 . ~0-Manual | TRUE
1419 13.38212 163.6766 0 0.144506 0 Manual  FALSE
1578
1579
1580

14.86353 184.8806 0.051808 0.051808 0.051808 Manual
14.873 185.0181 0.051808 0.051808 0.051808 Manual

RECOGNITION TIME: 13.37S — 12.54S = 0.83S

BREAKING TIME: 14.85S — 13.37S = 1.48S
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Motorcycle

C AC AM AN AO AR co
1 scenarioTidistanceTi brake appliedBr rawBrake drivingMc button2
2 | 0.1 0.000315 0 0 0 Manual FALSE
1437 13.07595 150.0947 0 0 0 ForceAutc FALSE
1482 13.08345 150.2179 0 0 0 ForceAutc FALSE
1571 13.86412 162.8256 0 0.142969 0 Manual TRUE
1572| 13.87212 162.949 0 0.142941 0 Manual FALSE

1683
1684
1685

177.5911 0.013685
177.6992 0.033236

0.013685 0.013685 Manual
0.033236 0.033236 Manual

RECOGNITION TIME: 13.86S — 13.08S = 0.78S

BREAKING TIME: 14.88S — 13.86S = 1.02S

Umbrella Man
Cc «||] AC |, AD . AM | AN | AO AR ||| CO
| 1 scenarioTidistanceT! steering brake appliedBr rawBrake drivingMc button2
2 0.1 0.000858 0 Manual FALSE

1330) 1312107@ M FALSE

1331] 13.13059 150.3059. -0.00286 0 0 ForceAutc FALSE
1427 14.04615,,165.3731 -0/00246 .~ 0. ~ 0 . OManual | TRUE
0
0

1428 14.057 165.5518 0.008255 0 0 Manual FALSE
1429| 14.06676 165.7125 0.008255 0

0 Manual FALSE

RECOGNITION TIME: 14.05S — 13.12S = 0.93S

BREAKING TIME: NULL
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PARTICIPANT 26

Bicycle

C AC AM AN AO AR CcO

1 scenarioTi distanceTi brake appliedBr rawBrake drivingMc button2
2 | 0 0 Manual
1210 11.9193 ] ( 0 ForceAutc
1211] 11.93223

1255 B 12:347 15/7.1088
1256| 12.35736 157.2642
| 12.36885

0 ForceAutc
0 Manual TRU

0 Manual FALSE
0 Manual

RECOGNITION TIME: 12.35S — 11.92S = 0.43S

BREAKING TIME: NULL

Lorry
cxNNNACNNAam N NaAnb ol AR || co

1 scenarioTidistanceT: brake __appliedBr rawBrake drivingMc button2
2 | 0.1 0.001259 o W fo ~ 0 Manual  FALSE
os1 [Jiil56s3 w7

952 11.9821 150.4056 0 0 0 ForceAutc FALSE
9ss | 12.3978) 157.2509| |~ 0 _ ..~ 0 - . OManyal |

989 | 12.40899 157.4354 0 0 0 Manual FALSE
990 | 12.42114 157.6356 0 0 0 Manual FALSE
991 | 12.43289 157.8292 0 0 0/ Manual FALSE

RECOGNITION TIME: 12.4S — 11.97S = 0.43S

BREAKING TIME: NULL
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Motorcycle

‘ C ~ AC  AM AN AO AR  CO

1 IscenarioTidistanceTl brake appliedBr rawBrake drivingMc button2
2 | 0.024599 0 0 0 Manual FALSE
1494 | 13.05405 ; : 0 ForceAutc FALSE
1495 0 0 ForceAutc FALSE
1943 16.89788 201.246¢ 0 0 ' FALSE
1944 16.90719 201.362 0 0 0 Manual FALSE
16.91671 201.4802 0 0 0 Manual FALSE

RECOGNITION TIME: 16.9S — 13.05S = 3.85S

BREAKING TIME: NULL

Umbrella Man

C | ACHL-AM AN AO AR co
1 scenarioTidistanceTibrake  appliedBr rawBrake drivingMc button2
2 0.1 0.001302 0 Manual FALS

0 Manual
19.18115 148.0812 Bl QL * 0 Manual FALSE

RECOGNITION TIME: 19.18S — 12.54S = 6.64S

BREAKING TIME: NULL
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PARTICIPANT 27

Bicycle

A C AC AM AN AO AR cO

1 scenarioTidistanceTi brake appliedBr rawBrake drivingMc button2

2 0.021059 3.72E-07 0 0 0 Manual FALSE
1470/ 13.0833 150.0487 (1] (0] 0 ForceAutc FALSE
1471 13.09139 150.1816 0 0 0 ForceAutc FALSE
1526 13.58699 158.3247 (0] 0 0 Manual TRUE
1527 13.59573 158.4683 0 0 0 Manual FALSE
1735

1736 188.3967 0.004888 0.004888 0.004888 Manual FALSE

-

15.44309

RECOGNITION TIME: 13.59S —13.08S = 0.51S

BREAKING TIME: 15.43S — 13.59S = 1.84S

Lorry
C . AC 1AM AN | AO | LAR| |} CO
1 |scenarioTidistanceTibrake  appliedBr rawBrake drivingMc button2
2 0.021453".0.000275 0 0 0 Manual TRUE
1440 12.95729 150.0104 O ) 0 ForceAutc FALSE
1441| 12.96687 150.1678 0 0 0 ForceAutc FALSE
1554) 13.97915 166:2833° =~ 0 0:129687 - ' <0 Manual ~ TRUE
1555| 13.98725, 166.4041 0 0.129669 0 Manual FALSE
1795
1796 16.14544 195.3862 0.022483 0.022483 0.022483 Manual
1797| 16.15531 195.5115 0.039101 0.039101 0.039101 Manual

RECOGNITION TIME: 13.98S — 12.96S = 1.02S

BREAKING TIME: 16.13S — 13.98S = 2.15S
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Motorcycle

C AC AM AN AO AR cO
1 scenarioTidistanceT brake appliedBr rawBrake drivingMc button2

2 | 0.1 0.000408 0 0 0 Manual  FALSE
1392 13.12419 150.1558 o 0 0 ForceAutc FALSE
1393 13.13335 150.3063 o) 0] 0 ForceAutc FALSE
1512] 14.25217 167.9892 0 0.139844 0 Manual TRUE
1513 14.26245 168.1397 0 0.139806 0 Manual FALSE

1795
1796
1797

16.96507
16.97489

0.084066 0.084066 Manual
0.104594 0.104594 Manual

203.2834 0.084066
203.403 0.104594

RECOGNITION TIME: 14.25S - 13.12S = 1.13S

BREAKING TIME: 16.95S -14.25S = 2.7S

Umbrella Man
C . AC =AM AN | A0 | AR || CO
1 scenarioTi distanceTi brake appliedBr rawBrake drivingMc button2
0.1 0.000427 0 Manual TRUE
1340! 13.11463 150,020 I—.“Mnl
1341| 13.12389 150.1625 0 ForceAutc FALSE

1403 13.77865) 160.9348 | _ If-'_"g o g “ . 0Manual _| TRUE
1409 13.78772 161.0842 0 Manual - FALSE
1602
1603
1604

15.69254 191.9939! 0.050831 0.050831 0.050831 Manual
15.70236 192.1487 0.050831 0.050831 0.050831 Manual

RECOGNITION TIME: 13.78S — 13.11S = 0.67S

BREAKING TIME: 15.68S -13.78S = 1.9S
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PARTICIPANT 28

Bicycle
C AC AM AN AO AR cO

1 scenarioTidistanceTi brake appliedBr rawBrake drivingMc button2

2 0.1 3.72E-07 0 0 0 Manual FALSE
1494 13.05309 150.1052 (1] 0 0 ForceAutc FALSE
1495 13.06243 150.2588 0 0 0 ForceAutc FALSE
1831 15.91431 197.2573 0 0 0.42131 Manual TRUE
1832 15.92264 197.3948 0 0 0.42131 Manual FALSE
1833
1834 15.94157 197.7072 0.438905 0.000757 0.438905 Manual
1835 15.95206 197.8803 0.447703 0.001473 0.447703 Manual

RECOGNITION TIME: 15.91S — 13.05S = 0.67S

BREAKING TIME: 15.93S -15.91S =1.9S

Lorry
C ‘ AC 1AM AN AO. .|| @ AR | CO
1 scenarioTidistanceTibrake appliedBr rawBrake drivingMc button2
2 0.017953 0.000293 0 0 0 Manual FALSE
1326 12.20688, 150.0028) | -0 _ .~ 0 .. _ O ForceAutc FALSE
1327 12.21526 150.1407 0 0 0 ForceAutc FALSE
1522| 13.98446 176.9316 0 0.167187 - 0 Manual _ TRUE
1523| 13.99187\/3¥77.0297 0 0.167156 0 Manual FALSE
1768
1769 16.18522 203.5043 0.051808 0.051808 0.051808 Manual
16.19571 203.6345 0.073314 0.073314 0.073314 Manual

RECOGNITION TIME: 13.98S —12.21S = 1.77S

BREAKING TIME: 16.17S -13.98S = 1.9S
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Motorcycle

C AC AM AN AO AR cO

1 scenarioTidistanceTi brake appliedBr rawBrake drivingMc button2

2 0.1 0.000338 0 0 0 Manual  FALSE
7525 13.11081 150.0232 0 0 0 ForceAutc FALSE
1526/ 13.11886 150.1554 0 0 0 ForceAutc FALSE
2259 19.35721 147.2249 0 0 0 Manual FALSE
2260| 19.35721 147.7716 0 0 0 Manual FALSE
2315

0 Manual FALSE
0 Manual

155.8241 0.2 0.15
155.9562

2316
2317

19.35721
19.35721

RECOGNITION TIME: 19.36S — 13.11S = 6.25S

BREAKING TIME: 19.36S -19.36S = 0S

Umbrella Man
G . AC AM AN | PAOQ. Y| AR |} CO
1 <scenari¢oTidistanceT| brake _a;ﬂedBr rawBrake dri_ving_Mc_buttonz
2 0.1 0.000338 0 0 0 Manual FALSE

1134] 13.12271150.1584———

1135 13.1329 150.3359 0 ForceAutc FALSE
1329 15.38726/,187.4128 |+ m ..0.Manual, 4|
1330/ 15.40085 187.6364 0 Manual
1405
1406
1407

0.07573 0.077224 Manual
0.13001 Manual

16.29907 202.3755 0.077224
16.3106 202.563 0.13001 0.128097

RECOGNITION TIME: 15.39S — 13.12S = 2.27S

BREAKING TIME: 16.29S -15.39S = 0.9S
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PARTICIPANT 29

Bicycle
C AC AM AN AO AR CcO

1 scenarioTidistanceTi brake appliedBr rawBrake drivingMc button2

2 0.1 0.000241 0 0 0 Manual FALSE
1812 13.12194 150.1102 0 0 0 ForceAutc FALSE
1813| 13.12844 150.2171 0 0 0 ForceAutc FALSE
2144 15.4695 188.7794 0 0 0 Manual TRUE
2145 15.47659 188.8963 0 0 0 Manual FALSE
22
2249 16.20612 200.9171 0.055718 0.04669 0.055718 Manual FALSE
2250| 16.21248 201.0215 0.132942 0.11262 0.132942 Manual FALSE

RECOGNITION TIME: 15.47S — 13.12S = 2.35S

BREAKING TIME: 16.2S -15.47S = 0.73S

Lorry

C AC AM AN AO AR co
1 scenarioTidistanceTi brake appliedBr rawBrake drivingMc button2
2 | 0.021484 - 0.00025 0 0 0 Manual = TRUE
1444] 13.05182  150.0747 , . O .0 0 ForceAutc  FALSE
1445 13.06132, 150.2308 0 0 0 ForceAutc: FALSE
0045 18.31854 220.8603° - 0 0 “ “0Manual’ TRUE
2046| 18.32779 . 220.9977 0 0 0 Manual . . FALSE
2047| 18.33821 221.1524 0 0 0 Manual  FALSE
048| 18.34636 221.2736 0 0 0 Manual  FALSE

RECOGNITION TIME: 18.32S — 13.05S =5.27S

BREAKING TIME: NULL
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Motorcycle

C AC AM AN AO AR cOo
1 scenarioTidistanceTi brake appliedBr rawBrake drivingMc button2
2 0.1 0.000357 0 0 0 Manual FALSE
1455 13.01 150.0784 () 0 0 ForceAutc FALSE
1456| 13.02013 150.2449 0 0 0 ForceAutc FALSE
1917 17.02879 203.3121 0o 0 0 Manual TRUE
1818| 17.0372 203.4182 0 0 0 Manual FALSE

1983
1984
1885

0.027825 0.043011 Manual FALSE
0.06206 0.093842 Manual

211.1673 0.043011
211.3033 0.093842

17.62567
17.63564

RECOGNITION TIME: 17.03S — 13.01S =4.02S

BREAKING TIME: 17.61S -17.03S = 0.58S

Umbrella Man
C | AC'—AM | AN | AO AR Cco
1 scenarioTidistanceTibrake  appliedBr rawBrake drivingMc button2
2 0.1 .0.000417 0 0 0 Manual FALSE
1308 12.83153 150.0067. 0O 0 0 ForceAutc FALSE
1309| 12.84025 150.1502 0 ForceAutc FALSE

1603 15.67175 196.9623 " | "—D""'*"—U"w | &0 "Mantal”” " TRUE
1609| 15.68133 197.1211 0 0 0 Manual  FALSE
1654
1655 16.13508 204.6425 0.065494 0.028833 0.065494 Manual  FALSE
1656 16.14414 204.7926 0.099707 0.045707 0.099707 Manual  FALSE

RECOGNITION TIME: 15.67S — 12.83S = 2.84S

BREAKING TIME: 16.12S -15.67S = 0.45S
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PARTICIPANT 30

Bicycle
C AC AM AN AO AR cO
1 |scenarioTidistanceT brake appliedBr rawBrake drivingMc button2
2 0.1 3.72E-07 0 0 0 Manual FALSE
1057 12.10777 150.1212 0 o 0 ForceAutc FALSE
1058| 12.11791 150.2879 0 0 0 ForceAutc FALSE
1494 16.73353 147.3165 0 0 0.379277 Manual FALSE

1495
1496 16.73353 0.379277 Manual
1497 16.73353 148.2001 0 0 0.379277 Manual FALSE
1498 16.73353 0.379277 Manual

RECOGNITION TIME: 16.73S — 12.11S = 4.62S

BREAKING TIME: 16.73S -16.73S = 0S

Lorry
C AC AM AN AO AR cO
1 |scenarioTidistanceTibrake  appliedBr rawBrake drivingMc button2
2 0. 017594 O 000175 0o O 0 Manual TRUE
957 | 12.7064 1501676 = O + 0 ~ L .0 ForceAut FALSE
858 | 12.71833 150.3663 0 ForceAutc FALSE
1131 14.92009 V182.7781' ”i“NH’mL “f‘o‘zl—m:‘”b Marual " TRUE
1132 14.93288 182.9322 0 0.199928 0 Manual FALSE
1319
1320| 17.45948 211.5381 0.083089 0.083089 0.083089 Manual
1321| 17.47199 211.6926 0.15347 0.15347 0.15347 Manual

RECOGNITION TIME: 14.92S — 12.71S = 2.21S

BREAKING TIME: 17.45S -14.92S = 2.53S
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Motorcycle

C AC AM AN AO AR cO
1 |scenarioTidistanceT brake appliedBr rawBrake drivingMc button2
2 0.099344 0.000342 0 0 0 Manual FALSE
11077 13.1224 150.1607 0 (4] 0 ForceAutc FALSE
1102| 13.13421 150.3544 0 0 0 ForceAutc FALSE
1250, 14.76664 175.2726 0 0.151562 0 Manual TRUE
0

1251 14.77731 175.417 0.151519 0 Manual FALSE
1600
1601, 18.59439 219.691 0.008798 0.008798 0.008798 Manual FALSE

1602| 18.60477 219.8017 0.012708 0.012708 0.012708 Manual FALSE
1603/ 18.61603 219.9219 0.014663 0.014663 0.014663 Manual

RECOGNITION TIME: 14.77S — 13.12S = 1.65S

BREAKING TIME: 18.58S -14.77S = 3.81S

Umbrella Man
C | AC . _AM AN AO" | AR § CO

1 |scenarioTidistanceTibrake  appliedBr rawBrake drivingMc button2

2 0.1 3.72E-07 0 0 0 Manual FALSE
508 12.09984 150.0978——— 0 0 0 ForceAutc FALSE
599| 12.11957. 150.4224 o) 0 0 ForceAutc FALSE
336 16.71669° 147.792. . 0 . 0 . |- .0 Manual - FALSE
837| 16.71669 148.7976 o o 0 Manual FALSE
838/ 16.71669 1495.1064 0 0 0 Manual FALSE
839 16.7166S 145.4264 0 0 0 Manual FALSE

RECOGNITION TIME: 16.72S — 12.1S = 4.62S

BREAKING TIME: NULL
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