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Abstract

The numbers of vehicles in the traffic and population density have been increased with rising affluence. Besides
this situation, people don’t have enough information about the traffic. In 2017, the number of road accidents was
1.202.716 in Turkey according to the General Directorate of Highways. World Health Organization’s data says
that worldwide the total number of road traffic deaths is about 1.35 million per year. Along with these motivations,
we developed a system for traffic education with both theoretical and practical exercises. The theoretical part of
the system includes some tests which are about traffic, engine of vehicle and first aid information. The theoretical
system has 10 test questions for each user. Another part of the system is a simulator with software and hardware.
Firstly, in the system, a user answers the tests and the user needs to get at least 70 points in order to pass the second
stage. Then, the user can use the simulator. The simulator includes a steering wheel, a pedal system, a shift knob,
a driver seat, a visual display and a virtual platform with software. Owing to proposed system, inexperienced
drivers will be able to acquire experience.
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Sanal Siiriicii Simiilatoru ile Acemi Siiruciiler icin Trafik Egitimi
Oz

Trafikteki arag¢ sayis1 ve sehirlerdeki niifus yogunlugu refah seviyesindeki yiikselis ile birlikte artmaktadir. Bu
durumunun yaninda insanlar trafik ile ilgili yeterince bilgi sahibi degildir. Karayollar1 Genel Midiirliigii’ne gore
Tiirkiye’deki trafik kazalarimin 2017 yilindaki sayis1 1.202.716’dir. Diinya Saglik Orgiitii’niin verilerine gore
diinya ¢apindaki trafik kazalarindaki 6liim sayilari her y1l yaklasik olarak 1.35 milyondur. Bu bilgiler gz éniinde
tutuldugunda trafik egitiminin 6nemi 6n plana ¢ikmaktadir. Bu amagla, bu ¢alisma kapsaminda teorik ve pratik
olmak iizere bir trafik egitim sistemi gelistirilmistir. Sistemin teorik ayaginda trafik, motor ve ilkyardim bilgisi
olmak tizere ii¢ konu baglikli testler yer almaktir. Teorik asama her kullanici igin 10 adet test icermektedir.
Sistemin diger bir parcasi ise sistemin donanimsal ayagi ve simiilasyon yazilimindan olusmaktadir. Sistemin genel
olarak kullaniminda, bir kullanici ilk olarak ii¢ konu bashginda girdigi test smnavinda %70 oraninda basarili
olmalidir. Bu sart1 sagladiktan sonra kullanici simiilator egitimine gecebilir. Simiilatér direksiyon, pedal sistemi,
vites kolu, siiriicii koltugu, simiilasyon ekrani ve sanal ortam yazilimlarindan olugmaktadir. Bu sistem sayesinde
acemi siirliciiler ger¢ek hayatin risklerinden uzak olarak tecriibe kazanmalari miimkiin olacaktir.

Anahtar kelimeler: Siiriicti simiilatori, siiriicti egitimi, sanal gergeklik, trafik kazalarini énleme

1. Introduction

Numbers of the vehicles in the traffic and population density in settlements increase with rising
affluence. Depending on this situation, traffic flow has become complex. In addition, traffic flow is
more complicated with unconscious drivers and pedestrians. In this complex traffic conditions, traffic
accident numbers are increasing day by day. An example of the situation is shown in Table 1 [1]. As
can be seen in the table, numbers of the accidents have increased per year in Turkey. In 2017, the number
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of road accidents was 1.202.716 in Turkey. According to the World Health Organization, the number of
accidents with death is almost 1.35 million per year around the world [2]. One way to reduce the numbers
and financial losses caused by accidents is to educate people about traffic. Driving simulator can be a
successful way in order to educate people.

Table 1. General Statistics of Accidents Between 2008 and 2017 from Turkey

Year Number of Accidents Number of Death Number of Injured
2008 950.120 4.236 184.468
2009 1.053.346 4.324 201.380
2010 1.104.388 4.045 211.496
2011 1.228.928 3.835 238.074
2012 1.296.634 3.750 268.079
2013 1.207.354 3.685 274.829
2014 1.199.010 3.524 285.059
2015 1.313.359 3.831 304.421
2016 1.182.491 3.493 300.812
2017 1.202.716 3.534 300.383

Simulations and simulators provide to educate people without the dangers of real life [3] [4]. Also, these
are less costly than the real life [5] and simulations/simulators are good and easy way in order to collect
some data for analyzing [6]. For example, some behaviors of drivers can be measured and analyzed with
data which are collected the driving simulator. The behaviors can be stress, driving skills and so on [7].

In the literature, there are many driving simulator studies [8-10]. In our previous work, we developed a
driving simulator for educational purpose [11]. In this study, users use the simulator and get some
penalty points if they make any mistake. The aim of this simulation is to create a sense of realty and to
gain familiarity with traffic information. In 2015, Meuleners and Fraser presented a study [12] which is
about driving errors with the aid of driving simulator. In the study, 47 drivers were selected and all of
them completed a survey. After this procedure, the differences on-road driving behaviors and driving
simulator were investigated. According to the results, there is no difference between simulator driving
and on-road driving behavior for observation of outside of a vehicle, the average speed of junction, carry
on speed and comply with traffic signs and lights. Bella et al. conducted a study (2014) about driving
speed under dark conditions using driving simulator [13]. In the study, drivers’ speed levels were
compared under day time and night time conditions. For 40 participants, speed levels of them were
recorded. In conclusion, they presented a table in their paper. According to the table, the speeds of day
time are higher than the night time under different parameters. Imamura et al. has a study [14] for traffic
safety education. They proposed a driving simulator in order to educate people for traffic safety. Their
participants were some high school students. They tested the effectiveness of the simulator with a
survey. A study [15] of Backlund et al. is about traffic safety. There is a car simulator in their study and
owing to the simulator, their system collected data that is about safety variables which are speed level,
some distances in traffic, line tracking behavior, etc. The collected data were analyzed after simulations
and safety variables were examined for the relationship between them. In conclusion, they suggested
simulations, which are game based, for the purpose of education. Rosey and Auberlet’s paper [16]
includes two studies. In the first study, 23 participants used a simulator which includes a steering wheel,
a pedal system, a shift knob, a computer, and three monitors in order to reflect the virtual world. In the
second one, 24 participants use a simulator that is used a real vehicle cabin. In both scenarios, the same
database was used. The aim of this studies is to asses control situations and behavior of drivers in the
both type of simulators. One of the results of this study is drivers’ behaviors were not properly at
intersections on the desktop simulator. Another result is about speed level. The level was higher when
used the desktop simulator than the other. Lauritsen and Hansen proposed a study [17] in order to assess
of patients’ driving skills using a driving simulator. According to the results of the study, the driving
tests in a simulator can show changefulness for drivers with some diseases. Wang et al. examined the
effect of culture on driving behavior under critical situations and they used a driving simulator for this
purpose [18]. Results showed that behavior of people with different culture, gender and age have acted
different when using the simulator under different scenarios.
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The contributions of our study can be summarized as follows:
1. The proposed simulator can educate people for the traffic rules using penalty warnings.

2. In contrast to other simulator studies, we measure theoretical knowledge as well as practical
knowledge in the proposed system with a theoretical test part.

2. The System Description

2.1. The Application Background

Our developed system has some parts which are part of a theoretical tests on a web site, virtual platform,
and hardware of the simulator.

In the theoretical tests, the system has a lot of questions which are divided into three groups. A group of
these tests is about traffic information, another one is about engine of vehicle information and the last
group is about first aid information. Each group has ten tests and each test has ten questions. A user can
answer a question at one time in the system. For testing stage, we developed a survey site using
ASP.NET and MsSql database.

The virtual platform includes some traffic signs, signaling system, object of traffic in order to perform
some driving tests. Figure 1 shows bird’s eye view of virtual test platform. We used the Sketchup 3D
modeling program to generate the platform. Some buildings, signaling system, roads, traffic signs, some
vehicles were modeled on the Sketchup. The virtual test platform was used on Unity Game Engine in
order to use the virtual environment for driving tests. 3D models were designed on the Sketchup which
has .skp file extensions to export the designed models but the game engine doesn’t run with .skp file
extension. The models were exported with .fbx file extension from the Sketchup. Thus, the models are
ready to use on the Unity. We used Unity Asset Store for car that is used in the simulation. Java
programming language was used for codding the simulation.

Figure 1 A sample view of the virtual platform

Part of the hardware of the system has a lot of partitions which are a visual display, a computer, a driver
seat, a steering wheel, a pedal system, and a shift knob. The set of that is steering wheel, pedal system
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and shift knob group is Logitech G25 Racing Wheel. Pedal system contains gas, brake and clutch pedals.
The system is shown in Figure 2.

Figure 2 A sample view of the hardware system

2.2. The Scenario

In order to use the system, a user firstly must register, then the user answer ten questions are about first
aid information. The user has ten minutes to answer the questions. After answering the questions, the
user goes to other ten questions which are about traffic information on the web site and the user has ten
minutes again. After that, engine of vehicle information’s questions are answered in ten minutes by the
user. Following the thirty questions, the user gets a score. If the score is greater than 70, the user deserves
to use the simulator. If the score isn’t greater 70, the user answers another thirty questions. A user can
take maximum 10 exams. Figure 3 shows an example of theoretical tests. Every user’s data is collected
with details by a database.

= traffic and environmental information

3) Which of the symbols drawn on the vehicle road inform drivers that they 585
must stop their vehicles at the appropriate distance? first mid: 0
traffic: 0
engine: 0

Figure 3 A sample view of the web site for test-purpose
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After the theoretical part, the simulation part starts. In this section, a user drives a car. If the user makes
a mistake about traffic rules, the simulation program gives penalty points to him/her. For example, a
driver runs a red light, the program gives penalty points according to the Turkish National Police Traffic
Service Department’s penalty guide [19]. In Table 2, there are some penalty points of the penalty guide.
The purpose of this section is completed the course without any or few mistakes. Figure 4 shows a scene
in the simulation.

Table 2 Some penalty points according to the penalty guides

Breach Subjects Penalty Points
Failure to comply with the red light rules 20
Failure to comply with traffic signboards 20
To exceed the speed limit by up to %30 from %10 10
To exceed the speed limit by more than %30 15
Move from one place where is forbidden to pass 20
Failure to comply with line change and tracking rules 20
Dangerous driving 10
Failure to comply with the rules of turn(right or left) 20

Figure 4 A sample image during the simulation

3. Conclusion

In this study, we proposed a simulator in order to educate and gain experience for inexperienced drivers.
In this context, we prepared a virtual environment for driving simulation. Sketchup 3D modeling
program was used for this purpose. The virtual platform is an area which includes some builds, traffic
signs, traffic signalization systems, vehicles, and natural objects. The platform was transferred on the
Unity Game Engine for simulation. A car was used from Unity Asset Store. Javascript was used for
coding process in Unity. Furthermore, we developed a web site in order to evaluate the participants’
information about traffic, engine of vehicle and first aid information. In this part, every user has to take
a three stage test and every test has ten questions about the three topics. After completing the test, if the
user takes at least 70 point out of a hundred, he/she may pass to the simulation. In the simulation step,
a user uses the driving simulator. The virtual environment has traffic rules and the user takes penalty
points for every mistake. For example, if the driver runs a red light, then 20 penalty points are given by
the simulator. Penalty points were taken from Turkish traffic rules.
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Owing to our system, a user gain experience which can be associated with driving skills and traffic rules.
At the same time, training takes places without real life risks. In the system, educating process is
performed in a fun way. The next goal of the project is adding some cars with artificial intelligence and
trying the system validation with some participants.
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