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FORWORD

We have been very pleased to have the opportunity to organize this 1st conference on virtual reality
in Turkey. This conference has been conducted in the framework of the ERAMUS+ project
“Strengthening of research and training capabilities for Virtual Reality applications in the private
and governmental sector”. The main purpose of this project is to strengthen the cooperation between
the private sector and higher education institutions in order to increase the capabilities of the
regional workforce and improve the overall attractiveness of the western part of the GAP region
(Southeastern Anatolia Project). This project is part of the strategic initiative of Harran University to
establish a Center for Virtual Reality in cooperation with stakeholders from the university, private
sector and several governmental organizations. During this project the opportunities of this
technology in the different vertical sectors will be shown and the necessary training requirements
elaborated in detail. Partners in this project are Germany's Otto-Von-Guericke-Universitaet
Magdeburg in cooperation with Fraunhofer Institute for Factory Operation and Automation, the
private company Visionair3D (Netherlands) and as an associate partner, Karacadag Development
Agency/Turkey.

Virtual Reality (VR) lets our dreams become true. It is about visions and about places and times we
cannot visit for different reasons. This applies to the past and to the future as well. This has been
addressed during this conference by showcasing works about history and the future of city planning.
While focus was on the fields of engineering, planning and medicine the presenters covered a much
wider range of VR application. During the cultural program, the participants were brought back to
point zero of history, the oldest assembly building in the world — Gobekli Tepe and could visit many
other locations that prove the cultural and religious richness of this region. Some of them were
presented as VR applications for the special field of archaeology during the conference.

We hope that this conference will have a tangible effect on the future development of virtual reality,
augmented reality and other related technologies in Turkey. In accordance with the goals of this
ERASMUS project, we are looking forward to broadening the cooperation with our international
partners in this field by initiating new joint projects.

This conference could only be realized thanks to the support of the European Union's ERAMUS+
program, the National Agency of Turkey, our partners in Germany, the Netherlands and here in
Sanliurfa and the enthusiastic academic and administrative staff of Harran University.

Thank you again for contributing to this conference

Dr. Fred Baris Ernst
Project Manager
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USING AUGMENTED REALITY FOR THE PURPOSE OF CNC EDUCATION

Aytac Ugur YERDEN', Nihat AKKUS?, Fatih YALCIN?®

!1stanbul Gedik University, Vocational School, Istanbul, Turkey
2 Marmara University, Technology Engineering Faculty, Istanbul, Turkey
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EXTENDED ABSTRACT

It is important in terms of the success of the education to transfer a training about
manufacturing technologies to the student in a fast process. Generally, the theoretical
explanation of CNC systems is not sufficient for the recognition of the device. Combining the
notes in traditional education with today's technologies will have an impact on the quality of
education. For this purpose, the stages of establishing a lecture note with augmented reality
support for CNC training have been the subject of the study.

Augmented reality is described as real-time and interactive enabling the real world to be
enriched with virtual data and information (Somyturek). The use of traditional looms in
manufacturing decreases gradually and is replaced by the use of CNC machines (Kaygisiz).
CNC machines consist of three basic components; (i)Mechanical System, (ii)Electronic System,
(iii) Control Unit (Akkus). Applying real CNC machines, can deal with various accidents.
Various simulation systems are used to eliminate these problems. The corresponding meaning
of the code written in the simulation environment can first be observed on the virtual CNC
machine before it is applied to the actual CNC machine (Aktan). A simulator is presented for
both the entire NC machine and the tool path (Ernesto). The advantage of mixed virtual reality
simulators is that separate warehouses are not needed to store the large machines or physically
move them for comparative testing. (Galambos). A strong and growing area is the
manufacturing applications using AR technology. (Ong).

This research aims to improve the preparation of a traditional course note with the use
of augmented reality application for the purpose of CNC training. A course material has been
prepared including the definition, purpose and use of CNC. Students will provide an augmented
reality supported CNC training application to their mobile devices (smartphone, tablet
computer, etc.) with the help of a QR code on this course material. It will be ensured thata CNC
machine will work with the installed AR application and provide information as a 3D model on
the traditional course note. In CNC training, the advantages and disadvantages of AR
application are assessed and the results are attempted to be revealed.

The training's goal, objective and training outcomes should be determined during the
stages of forming a course note for training purposes. The objective of basic CNC training is to
be informed about the working principle and construction properties. The 3-D models of the 2-
D shapes in the course note are prepared for this purpose in the computer environment and then
introduced to the development stages of the application supported by augmented reality. A
pointer is set to display the 3D model. The pointer may be designed as a two - dimensional
shape in course note or another shape. A package is created by registering to the Vuforia
developer website(Vuforia) to identify the designed pointer. The package created will be
imported into the UNITY3D software (UNITY3D). The reason UNITY3D and Vuforia are
preferred is because they offer solutions that are quick and easy. In addition to these software,

33


mailto:aytac.yerden@gedik.edu.tr
mailto:nihat.akkus@marmara.edu.tr
mailto:fatih.yalcin@gedik.edu.tr

it is possible to use different options. The 3D model that is generated is imported into
UNITY3D. Animations, explanations and similar improvements are added to the 3D model
with the help of UNITY3D and then exported as an android application. Access to the exported
application is installed under a server or on an android market. In order to access the application,
a QR code is created and placed on the course note. The application created with these steps is
ready for the phase of testing.

In the study, the advantages of the application in CNC training will be listed: (1) Lecture
notes on a 2-dimensional shape of the device, which provides them with the opportunity to
examine three-dimensional model, (2) Information about the construction of CNC on the model
can be learned, (3) Knowledge of the operating principle of CNC can be provided.

The disadvantages of the application in CNC training will be listed: (1) The 3D CNC
model shows a uniform model, (2) Hardware requirements may exist for a realistic 3D model
visualization, (3) The application may not work if the print quality of the pointer is problematic.

As aresult, the educational contribution to such an application developed for the purpose
of the CNC training base is quite high. When comparing the advantages and disadvantages, it
is important to have a basic knowledge of the 3-dimensional model rather than the device's
actual size. Occupational safety issues can be avoided in this way. The developed application
will be tested on student groups in future studies, and the results will be shared.

Keywords: Augmented Reality, Virtual Reality, CNC Education, UNITY3D, Vuforia
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EXTENDED ABSTRACT

The primary objective of this study is to use the virtual reality (VR) technology during
the study of landscape architecture design. The design and / or planning area can be
experienced in 3-dimension by VR technology. This experience helps a better
understanding of the field compared to conventional graphic expression language. The
scope of the study is limited to landscape elements. It is aimed that the designer and / or the
end user will experience the incomplete (or completed) design with VR technology.

Virtual reality is a computer simulation that allows one to interact with artificial 3D
environment. The user uses VR applications with glasses, headphones, gloves and / or
clothing. The user can experience telepresence with VR via sensors. User can see objects
from different angles with head turns. It can move in 3D environment by various sensors. It
is important to be able to navigate through computer simulations in a design area. This can
give the designer a complete sense of experience. It is divided into 3 stages as architectural
works for designers. According to Lebahar (1983):

1. Architectural diagnosis,

2. Graphic presentation of the object to be created (creation of the object in the mind)

3. Creation of construction model.

Lebahar's graphical presentation of the object to be created allows VR technology to be
experienced in virtual form rather than as a graphic presentationPortman, Natapov, and
Fisher-Gewirtzman (2015) reported that Virtual reality applications are experienced in
people (intensive, interactive, immersive, illustrative and intuitive). Each experience is
examined in terms of VR;

1. llustrative: The information in the field designed with VR, is presented in a user-
friendly way.

2. Immersive: With the VR, the user can feel himself / herself in the area, which ensures
maximum interaction.

3. Interactive: With VR, user can interact with objects (via sensors).

4. Intuitive: Virtually generated information can be easily detected by human intuition.

5.Intensive: With VR, difficult to understand information / concepts / rules can be easily
transferred. These experiences can help the designer perceive the field more accurately.
However, in the literature, the concept of virtual reality is less effective than the real reality
and augmented reality in the dimension of perception and interaction (Image 1). In spite of
the visually rendered architectural presentations, it is more difficult to understand besides
VR applications. Because human perceptions have been working in 3D since the day of
birth. It is difficult to convey the sense of depth in the 2-dimension.
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Image 1. Classification of reality concepts according to correlation between perception and
action and level of interaction

VR technology is used in landscape architecture as it is used in various studies in
architecture. According to the study of Lange (2011), VR technology is used in landscape
planning and landscape design studies. It has been used as the final product of the design,
especially in landscape restoration, green infrastructure, planning of recreation areas and many
other fields of landscape architecture. The experience of users in the large-scale landscaping
projects is tested by VR presentations. The feedback is intended to guide the designer. When it
comes to urban planning, various advantages and disadvantages are encountered. The use of
VR technology in urban planning;

- VR technology provides an easy understanding of the complex network of relationships
in urban models.

- Instead of animations or visuals prepared from a single point in advance, the VR can move
freely within the model. This freedom of movement can be seen from many different
perspectives.

- 360 degrees generated image can be projected to 360 degree panels to create field
perception.

- Users can give feedback quickly

- The ability to gather different disciplines under one roof (from real estate agents to traffic
engineers, architects and city planners) can be used as an advantage.

As a disadvantage, property rights, technical difficulties and security problems are
considered.

In this study, R & D, Innovation and Design Valley Design Sample are created in virtual
environment by using VR technology. In landscape architecture works, computer technologies
are used to create virtual environments. In VR, the models covered with 3-dimensional material
were used for the virtual environment. These models are processed with rendering engines and
photorealistic images are created to give a sense of reality. Google Sketchup design program
and 3D models from the Google Warehouse were used. Through the software, 360 renderings
of the products were taken in 3D environment. Result renderings are presented via smart phone
plugged into VR glasses. In this study, the landscaping elements designed in a virtual
environment was transferred to VR environment. Design studies were made with conventional
methods before transfer. In the final phase of the study, all drawings were transformed into 3D
models. And 3D rendering is taken from the virtual environment. There aren’t any 2-
dimensional objects in the design study. In this way, VR environment is defined as interactive.

Keywords: VR, Landscape Design, Urban Design, Physical Design Processes.
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EXTENDED ABSTRACT

The primary purpose of this study was to reproduce the iconic products that designed at
the Bauhaus Design School through VR technology design. Re-production of a real product in
a different perception dimension in a virtual environment through VR technology brings a
different experience as a natural result. The scope of the study is limited to iconic Bauhaus
products. This study aims to contribute to the presentation of design products. With VR
technology, an alternative to conventional presentation methods can be established.

Virtual reality is a three-dimensional simulation model that gives the participants a
realistic feel and allows mutual communication with a dynamic environment created by
computers. This will significantly improve the grip and detection power of the designed
systems.

Virtual reality has become a useful tool in many different areas. For example, the use of
virtual reality in mathematics, science, medicine, military and aviation education is extremely
important for the quality of education. Today, America and Japan are equipped with video
arcades based on VR technology. Besides, it has been observed that virtual sex applications
have aroused great interest and promised significant commercial successes.

A project using VR within the scope of urban studies was developed for the city of
Beijing. In addition to these studies, virtual reality has been used by designers as a
representation tool in the field of design. Virtual reality differs from the traditionally used
representation environments, in particular from the possibilities of depth perception. Depth
perception is the visual perception of the third dimension of the real universe. Depth perception
IS generated by information from depth information sources.

In the scope of this study, three different products were selected that produced in the
Bauhaus Design School as a sampling for VR and design co-operation. All these three products
are the most important examples of Bauhaus school.

At the end of the 19th century and the beginning of the 20th century, the rapid
technological developments that emerged led to the emergence of new aesthetic quests that
influenced the demolitions, art and thought fields created by wars. It is possible to say that the
modern art that started with romance was spreading with impressionism and that it was finding
its way together with Paul Cezanne. In the paintings he made in 1901, Cezanne divided nature
into cube, cylinder and cone shaped geometric pieces and pioneered the Cubism movement.

The developments in art have affected science, and the technological developments
brought by science have accelerated to art. In contrast to impressionist artists, cubist artists
interested in the structures of objects have benefited from the possibility of analytic cubism,
which has continued since the Renaissance, without being bound to a single point of view,
which allows to show objects on all sides.
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In the first thirty years of the 20th century, parallel to the events and cultural changes in
the society, art movements such as Cubism, Fauvism, Expressionism, Futurism, Dadaism,
Ready-Made, Construcism and Surrealism emerged. The developments in industry and
technology experienced in this period caused the need for aesthetic styling. Bauhaus, an
organization that has fundamentally influenced art education after the First World War, was
founded in 1919 in Germany, at an important point in its efforts to reconstruct the association
of artistic, technical and production divisions separated by industrialization. The Bauhaus
concept aims to create a suitable environment for the interaction between the two fields of work
by eliminating the obstacle between the applied arts and the fine arts. The purpose of the
Bauhaus has never been to train craftsmen, and the basis of the education and training is based
on a workshop system that will develop personal skills. Workshops are used as research
laboratories, modules that are in need of industry are prepared in these workshops.

Within the scope of the study, 3 products were selected to be experienced in VR
environment. The first one is the Barcelona Chair designed by Ludwig Mies van der Rohe. This
product was designed for the German Pavilion at the Barcelona International exposition held in
Spain in 1929. The second product is Wassily Chair designed by Marcel Breur in 1925. This
product is also known as B3. This chair is one of the most important icons among modernist
design samples. The last product selected for the study is Nesting Tables designed by Josef
Albers in 1927. It is a good representative of Bauhaus design school with its simple and elegant
design.

Three different materials were used in this study. These are respectively;

1. 3D Model

2. Software

3. and Hardware.

Google Warehouse is an open resource library for 3D models. By means of the software,
video rendering of the products in 3D environment was performed. VR glasses, which can be
integrated with smart phones, are the hardware side of the work and the environment in which
the products are presented. The iconic products of the Bauhaus Design School selected for
experience in the VR environment are as follows;

1. Barcelona Chair designed by Ludwig Mies van der Rohe

2. Wassily Chair designed by Marcel Breuer

3. Nesting Tables designed by Josef Albers

3D models of products that obtained from the Google Warehouse are prepared for
rendering via Google Sketchup software. 3D models are rendered in 360-degree photorealistic
style. The rendered output can be experienced with VR glasses and made ready for presentation
in a virtual environment (Figure 1).

O-0-0-0

3D MODELLERIN SKETCHUP YAZILIMI 360 DERECE RENDER CIKTISININ
ELDE EDILMESI ILE MODELLERIN FOTOGERGEKCI VR GOZLUK iLE
RENDERA HAZIRLANMASI RENDER DENEYIMLENMES]

Figure 1. Flow chart
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With this study, the concept of virtual reality has turned into an application in the field
of design. An example of previously designed product is reproduced in a different environment
through this application. The product that is reproduced in the virtual environment offers a new
experience to user. In addition to reproducing and experiencing a product in a virtual reality
environment, an alternative to conventional presentation techniques has been created. This
application has the potential to support future studies on the experience and presentation of
design product.

Keywords: Virtual reality, Product design, Bauhaus design school, Iconic design,
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EXTENDED ABSTRACT

From our prehistoric ancestors, mankind tries to understand their environment better to avoid
from its dangers and to benefit from its rich resources. To achieve this, mankind tried to mark
and understand his environment. This behaviour is a basic example of spatial literacy. Success
in today’s world is not different either. An individual need to understand his environment better
than others to get ahead. The modern human needs various of skill sets like literacy, economical
literacy, healthy literacy, political literacy, spatial literacy etc. to success in our modern world.
It is not wrong to assume that many career paths in our modern life needs an individual to
visualize 2 dimension projection into 3 dimension . The purpose of this study is to evaluate the
impact of modern high-tech technologies, especially Augmented Reality (AR), on spatial
literacy learning of primary and secondary school students.
In the scope of this study a puzzle game powered by Augmented Reality technologies is created.
The idea to create this game is to boost the degree of spatial literacy of secondary school
students. The puzzle game is limited to a basic political map of Republic of Turkiye. Powered
by Augmented Reality technology, the goal of this study is an increase the interest of secondary
school students in Geography classes. In addition, it is expected to increase knowledge of
political map of Turkiye and the local traits of cities of Turkiye such as traditional foods, trait
animals, trait artefacts etc.
Spatial literacy is the degree to infer and interpret the location, distance, direction, relationships,
change, and movement over space. Spatial literacy or spatial thinking can be described in four
basic features:
¢ An individual to recognize, observe, record, describe, classify, remember, and
communicate the two- or three-dimensional shapes, structures, orientations, and
positions of objects, properties, or processes
e To be able to manipulate those shapes, structures, orientation and positions by rotating,
translating, deformation or partial removing
e To be able to infer about those objects structure, shape, orientation and positions
e To be able to predict the consequences of those shapes and structures positons

To summarize, spatial literacy is the know-how of relationships of objects in environment.
Augmented reality generally can be confused with Virtual Reality. Virtual Reality is an artificial
environment created by using an software. The user accepts this virtual environment as real
environment. Though, Augmented Reality can be described as integration of 3 Dimensional
virtual objects into 3 Dimensional real world in real time. Augmented Reality has lots of usages
in our modern world such as medical, engineering, military applications, entertainment etc. an
Augmented Reality application should have at least three major properties such as; combining
the real world with virtual objects, should run in real time and should register virtual and real
objects mutually.
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The main instruments of Augmented Reality are computers and input devices. Nowadays the
main devices are head mounted displays, handheld displays and pinch gloves. Head mounted
displays have either one or two optical displays on eye. Pinch gloves are used to grab a virtual
object with pinching gestures. Nowadays pinching gloves gives its place to image processing
methods to identify the pinching gesture. On the contrary, handheld displays are the most used
tools for Augmented Reality because of their affordable price and worldwide usages. The most
famous ones are our everyday Smart-phones, PDAs and Tablets.

Using Augmented Reality is not a new idea in military, medical, engineering design, consumer
design, gaming etc. Augmented Reality applications make an individual to interact with the real
world such a way that never happened before by displaying various information about an object
in real time. In Turkey the usage of Augmented Reality application has risen after the Fatih
project. After that project nearly, all classes have smart boards. But the Augmented Reality
applications are not enough. There are many ways of usage of Augmented Reality applications
in education. For example, a student can move, dismantle, put together a 3-dimensional object
as it was real. Another interesting application may be augmented reality textbooks. By using
some special software and applications this written plain 2-dimensional textbooks may turn to
3-dimensional dynamic information sources. For example, a student with a smart phone can see
the 3-dimensional elephant object just scanning a 2-dimensional elephant image by his
smartphone camera.

The main instrument of this study is to create a classic puzzle game powered by Augmented
Reality. There are two main steps. First is to create the puzzle. To achieve this the political map
of Tiirkiye has been laser cut by the city’s borders. The second part is the create the special
application for android smartphones. Some special softwares are used to create the application.
Unity is an award winning game engine that supports many platforms. By developing in Unity,
an application could be ported to android, 10S, several headsets and several operating systems.
Microsoft Visual Studio is the basic Integrated Development Environment to develop and
modify Unity scripts. Vuforia is a partially free software development kit created by Qualcomm.
It is mostly used to register 2-dimensional image layers or texts. In this study image registration
is used. There are different usage types of VVuforia, but in this study the device database is used.
To be able to use Vuforia, first an image database should be created and the images should be
registered in this database.

In this study all the images of puzzle pieces, taken by camera are registered in Vuforia. After a
puzzle piece is scanned by an android smartphone, a trait of that piece appears on screen as 3-
dimensional object. That object can be rotated and moved by the user.

After the puzzle game is finished it will be tested on two secondary school class. And the results
will be collected by using surveys for both teachers and students. The expectations of the result
of this study are to increase the interest on geography class and to increase the knowledge of
the cities of Turkiye.

Keywords: Augmented Reality, Spatial Literacy, primary school students, secondary
school students, education game
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INTRODUCTION

The earth's environment is under severe stress from uncontrolled human activities. 260 million
tons of plastic in the world produced each year, about 10 percent ends up in the
Ocean(Greenpeace, 2006). According to The International Telecommunication Union (ITU)
2017 reports, by 2016, the world generated 44.7 million metric tonnes (Mt) of e-waste and only
20% was recycled through appropriate channels(ITU, 2017). These human caused
environmental changings makes sustainability more important. The current environmental
problems reveal the necessity of the adoption of the sustainability phenomenon that requires the
protection of natural resources and effective use.

However, there are many difficulties in solving environmental problems. The data needed to
understand the natural processes should be collected and the impact of human activities on
natural processes should be understood correctly. In this process, various disciplines and related
organizations that need expertise should work together. In addition, the data must be collected,
stored and shared. The most appropriate decision should be made in the shortest time by using
various kinds of data. In addition to all these, it is important to ensure that all stakeholders,
including decision makers and practitioners, as well as citizens are involved in achieving the
goal of a sustainable World.

In this regard, developing technology effectively contributes to the process of solving
environmental problems and the effective use of available resources in the context of reducing
environmental degradation.

Environmental observatory techniques and environmental virtual observatory techniques can
be used to solve environmental problems and provide environmental awareness as tools to
facilitate the access to information and to enable the processing and association of the
information gathered, to make the data meaningful and to enable multiple stakeholders to work
in a common platform. In this study, VOs and EVOs are explained. Where EVOs are used, it
has been investigated and discussed for other purposes.

VIRTUAL OBSERVATORY TECHNIQUES

Virtual Observatory techniques is an computer based technologies which are use to
visualisation of data in other words replicate an environment, real or imagined, to simulate a
user’s presence. Earth science includes the main disciplines (eg.engineering) that need a
modelling and visualising the earth environment. Especially in environmental managemet
process, obtaining earth data, integrating with different platforms, simulating environmental
process and making correct desicion making is important for sustainability.
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With this regard, collected earth observation data by using sattelite technology has increased
considerably over the last decades. Each day several terabytes of data per day collected and
transmitted to earth. Managing this huge data is the major problem for various agencies forinstance
ESA (European Space Agency), NASA(National Aeronautics and Space Administration) and
European National Space Agencies. To make the accesible these huge environmental observation
data with end users, agencies designed and implemented Technologies for developing
Environmental Virtual Observatories(EVOs). One of the example is TELEIOS which has designed
and implemented technologies for developing EVOs. Virtual Earth Observatories(EO) enable
satellite data together with other kinds of external data (e.g., maps or information from the Web) to
be combined, to extract knowledge that is the basis for the development of applications targeting
EO scientists, decision makers and the general public.

Generally, EVOs enable rapid exchange of new information and decentralisation of information
flows from various data archives and sensors, whether ground-based or remote, to any web-
enabled device such as computer tablets and smartphones. A review of EVOs indicates wide-
ranging applications as a decision support tool for the management of water resources, natural
hazards and biodiversity. These Technologies enable integrated representations of complex,
multi-dimensional environmental processes, for instance, visualisation of flooded areas in
multiple river basins or large scale weather systems. Table 1 describes the types of EVOs and
their properties(Karpouzoglou et al., 2016).

Table 1.Types of EVOs and their properties

Types of EVOs and properties

Classification Description Properties of Sources of Examples

interest uncertainty

Environmental sensor Technologies that support Decentralised Measurement errors Weather stations, Earth-
networks measurements of the communication of (biases, equipment observing satellites

physical environment observations failures)

Data and knowledge Web-hosted platforms that Openness, Unverified content EPA STORET/WQX®
hubs/portals allow upload and anonymity, (a-) Data Observation Network for

download of content synchronicity Earth (DataONE)”
USGS National Water
Information System®
EarthCube”
WeAdapt®, Mountain
Observatories'

Environmental data Web-hosted platforms that Openness, Errors from Weather forecast websites
visualisation and enable visualisation of timeliness interpolation and NCSA Virtual Sensor System [12]
monitoring platforms spatiotemporal data on rescaling of TELEIOS [13]

real-time and non-real time measurements Mid-Atlantic Watershed Atlas
basis [14]; World Bank’s eAtlas®

Environmental modelling Web-hosted platforms that Openness, Errors from EVOp [15]
platforms/decision-support allow exploration and anonymity, (a-) interpolation and Water2invest [16]
systems analysis of data under synchronicity, rescaling of eHabitat-GEOSS (Global Earth

various scenarios/decision feedback loops, measurements, Observation System of Systems)
pathways with partial or collaborative simplification of [10)
total control over the leaming known processes, BioVel [17]

scenarios and methods of
analysis

and non-
representation of

unknown processes.

Model Information Knowledge
Environment (MIKE) [18]
Water World [19]

# Source: http://epa.gov/storet/; URL snapshot, https://archive.is/OImOj [archived 09.06.15]

® Source: https://www.dataone.org/; URL snapshot, https://archive.is/kS0Ep [archived 09.06.15)

¢ Source: http://waterdata.usgs.gov/nwis; URL snapshot, https://archive.is/AOTp4 [archived 09.06.15)
9 Source: http://earthcube.org/; URL snapshot, https:/archive.is/1XQm [archived 09.06.15)

® Source: https://weadapt.org/; URL snapshot, https://archive.is/4imAV [archived 09.06.15]

! Source: https:/www.google.com/maps/d/w/0/viewer?mid=zhfDZt-F7c_g.kONzFyPYChQ; URL snapshot, https://archive.is/q08Dg [archived

09.06.15]

9 Source: http://data.worldbank.org/products/data-visualization-tools/eatlas; URL snapshot, https://archive.is/VffzZ [archived 09.06.15)
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Environmental protection studies involve the processes required by various experts, especially
the engineering discipline. EVOs can make significant contributions to environmental
protection applications as an effective tool in data management, data analysis, simulation
process and decision-making. The ability to create a platform to bring together the knowledge
of scientists and people with local knowledge provides the right decision, while real-world
simulations, games, interactive group exercises, etc. can be increased by increasing the number
of participants, making the right decision in environmental projects and moving all
stakeholders to a common goal(Yua et al,2018).

In addition, interactive groups made with observatory techniques used in the areas of education,
medicine and health, travel, culture, sport and recreation, games, experiences exercises also
support the production of knowledge. These practices have also contributed to environmental
awareness, sustainability and environmental conservation. For example In 2016, the Virtual
Human Interaction Lab (VHIL) released a short documentary and an interactive VR game
about the issue of ocean acidification, or how excess CO2 in the atmosphere is turning the
ocean waters more acidic, affecting marine life. The other good example is in the Museum of
the City of the New York, Future City Lab Kubi Ackerman, Director of the Future City Lab,
makes an innovative, interactive applications for trying to improve the environment of New
York City (Future City Lab, 2019).

In this study, VO explained, its main applications were sampled, EVOs were explained and
EVOs' applications in the context of sustainable resource management and environmental
protection applications were examined. As a result of the research, it is seen that EVOs
applications are gaining importance and increasing the data every day and it is seen that EVOs
applications are an effective tool in data protection, visualization of data, sharing with decision
makers and all other stakeholders, high persuasion ability and environmental protection
applications.

Keywords: Environmental Technologies, Environmental Conservation,
Environmental Virtual Observatories
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EXTENDED ABSTRACT

The concept of marketing (Kotler, 2000), which is defined as meeting the needs of
people in a profitable way with the most general form of facilitating and completion of the
changes, continues to be influenced by the changes created by today’s world (Yiice et al.,
2017). According to this, digital marketing is the most fundamental marketing approach that
stands out in the digital period.

Digital marketing can be defined as the most general form of marketing methodology
performed through digital channels and bringing all marketing applications to the digital
environment. The digitalization and digital world, which started about 1990s, revealed post-
digital marketing. The most recent concept that developed following the digital world and took
its place in human life is the phygital world (Odabasi, 2017). The word “Phygital” has emerged
as a combination of the two words: physical and digital. The concept of phygital, which
expresses the inseparable integrity of digital and physical, refers to the marketing method that
enables the consumer to reach the most accurate and effective way by combining physical and
digital world (Moravcikova & Kliestikova, 2017; Belghiti et al., 2017; Miller, 2015). While
popular applications such as Google Glass, Apple Watch, virtual reality - augmented reality,
which are known by almost everyone, are among the examples that can be given in the field of
Phygital marketing, the application that is the pioneer of Phygital marketing is specified as
Pokémon Go (Vivion, 2016; Allison, 2017; Kozlowski, 2017).

Phygital marketing adopts the principle of combining the digital worlds of users with their
physical worlds. In this context, virtual reality (VR) and augmented reality (AR) applications stand
out. Although virtual reality and augmented reality applications directly affect almost every field,
demand and investment for digital games, which are accepted as the exit point, are increasing day
by day by both companies and consumers (Dickson, 2017; Smith, 2017; Logan, 2017; Murti, 2018;
Pierce, 2018). These and similar situations present qualities that support the use of virtual reality
applications that are more functional and that have the purpose of obtaining results which will
contribute to different disciplines through different researches. Accordingly, determining the
experiences created by virtual reality within the scope of phygital marketing is considered
important for the purpose of contributing to marketing - virtual experiential marketing, marketing
communications and other similar areas. In the light of all this information, the aim of this research
is to examine the experiences of digital games with sports and recreation content within the scope
of phygital marketing.
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Within the scope of the research, judgemental and snowball sampling techniques, which
are commonly preferred in qualitative research, were used to determine the respondents
(Heckathorn, 2011; Tongco, 2007; Babbie, 2013). Individuals who had no previous experience
of virtual reality were identified within the context of judgemental sampling and study
objective, and other individuals who did not have similar experience were reached following
the recommendations of these individuals. Accordingly, the study was conducted on a
voluntary basis with 6 male and 2 female respondents. Sony PlayStation 4, Sony Ps4 VR and
compatible games were used to provide participants with a virtual reality experience. The study
was conducted in a laboratory environment isolated from the external world and the
participants were asked to play; VR Worlds-Ocean Descent, VR Worlds-Danger Ball and
Grand Turismo Sport respectively. Time for each game was limited to an average of 15
minutes.

Following the individuals’ experiencing the games, in-depth interviews were conducted
using a semi-structured questionnaire to determine virtual reality experiences. The basis and
themes of the semi-structured questionnaire form, which consists of 10 questions in the light
of the relevant literature, constitute the dimensions of virtual experiential marketing as
presented by Luo et al. (2011). According to this, questions prepared by the researchers about
sensory experience, interaction experience, pleasure and enjoyment experience, flow
experience and purchase intention were asked.

Data obtained from semi-structured interviews were analysed using a content analysis
methodology by 4 experts with a postgraduate degree. The reliability of the analysed contents
was calculated based on the formula by Miles and Huberman (1994). In this context, a
consensus was reached for all codes (a=1,00).

The themes and codes that stand out for the questions in the interviews are as follows:

Table 1. Codes Related to Virtual Reality Experiences of Respondents

Theme Code
Sensory Experience Showroom feeling
Perfect Holistic Effect
Magic
Interaction Enough and Simple (Understandable)
Experience
Enjoyment / Gorgeous
Pleasure Reality perception
Experience Competition
Dilemma
Time and Place Independent
Flow Experience Behaviour

Intention to Purchase

Based on the data and findings, it was determined that individuals who had no previous
experience of virtual reality related to recreation and sports games had positive experiences
with virtual reality and that this might have a direct influence on their intention to purchase. In
addition to this, the most important factors that stand out for individuals are determined as the
perception of being independent of time and place, the change of perception of reality and the
dilemmas that are reflected in the mood of individuals depending on these situations.

Keywords: Phygital Marketing, Digital Sports Games, Experiental Marketing
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EXTENDED ABSTRACT

Virtual Reality (VR) is “a rapidly developing computer interface that strives to immerse
the user completely within an experimental simulation, thereby greatly enhancing the overall
impact and providing a much more intuitive link between the computer and the human
participants”. The birth of VR has begun in the 1950s and 1960s with the device named “the
ultimate display”. The Augmented Reality (AR) and VR have reached its current state today as
a result of the interest in VR and the rapid advances in technology. Today, the interest in VR
continuously increases. The computer games and videos take first place amongst the sectors
demanding VR applications. In addition, VR technologies have lately become popular in
medical, educational and military fields. For the companies, on the other hand, VR applications
are a matter of research and interest in terms of their applicability to minimize the costs during
a variety of operations.

AR and VR have been seen as entertainment-oriented technologies due to their ability
to bring the digital and real world together. But in reality, it is much more than that. AR and
VR technologies have the potential to have more practical applications beyond a virtual game.
Experts agree that AR and VR are efficient technologies for modifying information
communication and sharing as a consumption activity. In the field of business, VR might have
significant benefits on processes such as production, marketing, design, and communication.

In the manufacturing sector, it is possible to efficiently utilize the VR applications both
for production and marketing stages. During the first phase of the production process, VR
technologies can be beneficial tools to minimize the time and money losses resulting from trial
and error methods. Besides, VR is supposed to provide attractive and useful solutions to market
and present a diversity of products to the customers, especially in cases when the
goods/products are in different types, models, volumes, designs and difficult or
disadvantageous to be transported especially to the places such as product exhibition halls and
trade fairs. At this point, VR applications can help the companies present most of their product
ranges and give the customers opportunities to experience as many of them as possible.

The concept of virtual manufacturing was presented by researchers from the University
of Maryland in 1995. The biggest problem to design and produce a new product with a marginal
benefit is the long design processes and the extra cost. This kind of problem is encountered in
both large and small and medium-sized enterprises (SMEs). Observed problems in SMEs are
generally not solved by computer-aided technologies and this situation causes time and money
losses. From this point, the integration of big companies with new and developing technologies
in the AR/ VR area is aimed at reducing the time and money loses associated with all processes
from product design to marketing. Besides, VR allows customers to experience a product even
if it is not in a physical environment. VR provides a different, catchy and impressive
environment for potential consumers. The effect of this environment is beyond traditional 2D
screens. Research has shown that in some cases this effect may even exceed the actual situation.
The key application of VR is brand management. For example, with an exclusive partnership
with Oculus Rift, Nissan IDx provide potential customers with the opportunity to design their
own cars using VR at the Tokyo Motor Show in March 2018. The Volvo XC90 presents VR
based driving experience to its customers before buying a new car. Honda also has a VR
application to experience the use of the ultra-fast Honda motorized Dallara.

To sum up, the AR and VR technologies can provide to businesses with data that can
help detect, correct, and modify flaws in product design. Additionally, businesses may
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influence their potential customers by providing a more realistic approach to marketing and
advertising through these technologies. Thus, the businesses which don't produce a real
prototype or show a real product in the showrooms save not only time but also millions by
using AR and VR technologies. Within this context, the aim of this study is to examine the
possible application fields and cases of VR applications in the field of industry and
administration. Accordingly, value-added solutions will be proposed to facilitate operational
processes. In addition to using VR applications in the game, design, retail, industry, and
marketing, the course of investments in the market has been evaluated. Specific examples have
been presented for the use of these applications. As a result, the current state of these
technologies has been determined. Innovative recommendations have been presented about
how to evaluate this technology in the future.

Keywords: Cost Saving, Industry, Virtual Manufacturing, Virtual Marketing, VR.
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EXTENDED ABSTRACT

Many of the data produced in recent years have gained a spatial dimension. These data
are generally used in two dimensions. In the recent past, the need for management of growing
structures, the need for indoor navigation, the need for analysis and visual studies on projects
and plans before being implemented in the real world has made it necessary to obtain the third
dimension to spatial data. Three-dimensional spatial data are used in urban studies in a wide
range of areas, from underground modeling to architecture. Local governments focus on
representation and modeling of the above ground objects in the third dimension. Structures
which are the essential components of cities are an important part of three-dimensional (3D)
urban models. 3D urban models are used in many studies such as disaster, pollution, viewshed
and silhouette analysis. Silhouette analysis which is included in the visibility analysis is of great
importance to protect the urban architecture in urban planning and to make the right decisions
in the production of development plans (Temugin Kiliger, 2018).

Since the 1950s, Istanbul silhouette has undergone many changes due to intensive
urbanization. Different methods have been used to detect the silhouette changes in Istanbul.
Silhouette changes in Istanbul can be determined through panoramic photographs (Sevkin,
2017). On the other hand, by developing desktop software, silhouette extraction can be
performed; and it is possible to determine the buildings that distort the silhouette along with
the number of floors (Temugin Kiliger, 2018).

In this study, it was investigated whether the buildings to be constructed according to
the construction values in the development plan will cause a change in the previously
determined silhouette area along the Bosphorus. At the same time, in order to prevent silhouette
from being disturbed, it is investigated how high the building should be constructed and how
the silhouette changes when viewed from different points. Through the study, the difference
between the buildings to be built according to the development plan and the existing buildings
can be visualized as 3D. The boundary of the study is the remaining part of the Bosphorus
silhouette in Uskidar. In this study, CityEngine and ArcToolbox 3D Analyst tools of ArcGIS
Pro were used as software and module. Digital elevation model (DEM), existing buildings,
development plan, parcel, and silhouette area were used as data. The DEM has 5-meter spatial
resolution. The existing building layer was obtained from the building layer which was
constantly updated in the Uskiidar Municipality Urban Information System. The existing
buildings are made in 3D by using the number of floors. Development plan layer has basic
attributes such as base area coefficient, floors area coefficient, pull distance of front side and
back yard, building height, and the number of floors. The silhouette area layer was obtained
from the Istanbul Metropolitan Municipality. In the scope of the study, the existing buildings
in CityEngine were rendered in 3D on the topographic model in Level of Detail 1 (LOD1)
according to the floor height. Then the construction values of the relevant planning area are
calculated on the parcel layer. Parcel layer has become 3D in CityEngine according to plan
construction values. This was done by writing the rule in CityEngine software. In this way, the
status of buildings to be constructed according to the current and plan situation can be
visualized in 3D. These buildings represent the buildings to be constructed according to the
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plan. The planned buildings which were made three-dimensional were raised from the height
in which they were located.

For the analysis of silhouette, observer points were created at the average height of
people at the coastal area in various parts of the European side. From these observer points
towards the buildings in the silhouette area that were raised according to the development plan
were analyzed for visibility in CityEngine software and it was determined whether a person
could see those buildings. In the ArcGIS Pro software, Construct Sight Lines (CSL), Line of
Sight (LOS), and Skyline tools were used as the other method for silhouette analysis. With the
CSL tool, lines of sight were formed from the observer points towards buildings that can be
constructed according to the development plan in selected parcels. Then, by the LOS tool, it
was determined whether these observers could see the buildings to be constructed according to
the plan. With the Skyline tool (URL-1), the silhouette area was recalculated according to the
buildings in the development plan. In this way, it was determined that the new buildings were
changed by comparing the existing silhouette area and the silhouette area according to the plan.
Some of the methods used in this study were applied for Istanbul Zincirlikuyu-Maslak region
in order to determine the change of silhouette in the past (Girginkaya Akdag, 2011).

With this study, it was determined by silhouette analysis whether the silhouette was
deteriorated according to the number of floors while creating a draft of development plans. At
the end of the study, it is determined that the buildings to be constructed in the silhouette area
of Uskiidar cause deterioration in some places in the silhouette. The main reason for this status,
in the silhouette area, mostly four-story buildings are allowed except the basement floor.

For further studies, the use of roof height of buildings and higher resolution DEM can
make the study better in terms of quality. In addition, a more transparent structure can be
established by publishing existing and planned buildings with CityEngine for web and mobile
environments. CityEngine can be configured for virtual reality applications for the Oculus Go
and Samsung Gear VR headset. In this way, the studies to be done according to the plan can be
observed more realistically.

Keywords: 3D  Development  Plan,  Silhouette  Analysis, Bosphorus,
Architectural Texture, City Planning
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EXTENDED ABSTRACT

This paper explores the effects of information technology to the airline industry It
provides an overview of the airline industry structure with a focus on information and
information technology and past and current airline distribution channels. On the basis of this
investigation the model proposed by Parsons is used and impacts of IT on airline industry is
analyzed with this model’s industry level framework. Parsons identifies a three-level
framework to assess the impact of IT on businesses: industry level, firm level and strategy level.

The Three-Level Impact of IT
Industry Level Firm Level Strategy Level
IT Changes an Industry’s: IT Affects Key Competitive Forces: IT Affects Firm Strategy:
Product & Services Buyers Low-Cost Leadership
Markets Suppliers Production Differentiation
Production Economics Substitution Concentration on Market or Product
New Entrants Niche
Rivalry

Parsons, 1983.

According to Parsons IT Changes an industry’s the product and services, markets and
production economics. Air transportation is one of the most rapid paced industries. It is also a
global industry that links the communities, suppliers, and costumers. Today regulated industry
structure has been changing due to liberalization and globalization processes. Therefore air
transportation industry has becoming one of the most competitive industries of the global
economic system. Airline industry is also one of most information intensive industries. Both
airline product and production process are based on information. Also the industry structure is
highly competitive due to liberalization and globalization for last decades. Therefore,
information technology (IT) is an integral part of airline business. In this environment,
information technology is not just an enabler for air transport industry; it is an essential part of
it. Today complicated air transportation businesses cannot be thought without certain
information technology applications.

Stemming from all of these, air transportation industry is one of the earliest practitioners
of information technology applications among the other industries. Extensive use of IT is
necessary to help the air transportation industry deal with larger volume of passengers and
processes and more complex flight and ground operations. As an essential subsystem of air
transportation system, today, airlines also face competition in a global basis. Factors like
increasing costs, decreasing revenues, environmental considerations have been challenging
airline companies. In this competitive business environment, information technology promises
many advantages to airlines like many other businesses. In fact operational, tactic and strategic
use of information technology for airlines is far from being totally new. Airlines are one of the
earliest practitioners of many information technology applications among the other industries.

In the air transportation industry, IT had an impact on both business and operational
dimensions. In the business dimension, IT has been used to improve both the cost-efficiency
and quality of performance as well as to provide services not otherwise available. Perhaps the
most significant of these services is the use of Computerized Reservation Systems (CRSS).
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CRSs are a classic example of IT use that has had large-scale strategic impact on an industry.
The term CRS denotes electronic airline reservation systems, used for managing flight and seat
inventories for sales and operation purposes.

In 1992, World Wide Web created. The emergence of the Internet as well as the
development of Intranets and Extranets forced airlines to refocus their strategy on technological
innovations in order to enhance their competitiveness. Airlines identified the Internet as a major
opportunity to tackle distribution costs and to reengineer the structure of the industry and it has
changed the paradigm of air ticket distribution and offers new alternatives. The other basic
transformation caused by the Internet is electronic ticketing (ET) for the airline industry. United
Airlines was the first airline to issue electronic tickets, back in 1994. A decade later however,
only 20% of all airline tickets were electronic. The industry was missing out on an opportunity
to save US$ 3 billion a year. On 1 June 2008, the industry moved to 100% electronic ticketing.
Together, IATA and airlines, travel agents, airports, system providers, and GDSs have moved
an entire industry from the paper age into the full electronic era. The paper ticket is now a thing
of the past. Initiatives such as IATA’s The Simplifying the Business (StB) program ran from
2004 to 2017 has also transforming the industry. This program was an industry change program
that aimed to transform the entire passenger journey through the implementation of innovative
solutions and engagement all stakeholders across the industry. Mobile applications has become
prevalent in the industry in this timeframe.

The last decades has witnessed the proliferations of innovative technology such as
Virtual Reality, (VR), Augmented Reality (AR), robotics, and wearable products etc. in
aviation operations and business. In 2017 IATA announced the launch of RampVR, the
industry’s first virtual reality training platform for ground operations. Although improving
ramp safety and reducing damage to aircraft and ground equipment through better education
and training is an industry priority, training in this extremely active environment can be a
challenge. Therefore has a big potential in aviation education. IATA currently uses two
modules for ramp operations: Aircraft Turnaround Inspections and Aircraft Marshalling.

In this study the impact of IT on the industry level are examined for the airline industry.
Working within this frame, the study analyzes the nature and change of structure in airline
industry. IT has a transforming effect in the airline industry in terms of the product and services,
markets and production economics.

Keywords: Information technology, Air travel, Airline, Airport
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EXTENDED ABSTRACT

The main purpose of this study is discussing performance assessment complexity in 3D
Aerodrome Control Simulation exercises to improve future air traffic controllers who are
engaging high technology in aviation environment. Simulation of air traffic is main part of
training future air traffic controllers which are radar control and aerodrome control. Aerodrome
control simulation technologies are advancing and improving through high fidelity of 3D
simulation and virtual reality. Human factors studies and experiences will be shared during the
study to understand and discuss how training is complex to improve in 3D aerodrome training
of student controllers in the context of individual and group performance to reflect on the future
aviation operation’s safety and efficiency.

Introduction

The performance of air traffic controllers has key role of safety and efficiency aspects
in aviation operations. Increasing traffic demand requires their high and sustainable
performance. This necessity is making air traffic controller training performance assessment
more important to face desired aspects.

Advanced technologies have been used in simulation of air traffic control training. The
3D aerodrome (tower) control simulators and their developing technologies making training
environment more realistic and very complex. Aerodrome control training simulation creates
airport and its airspace with different aircraft and meteorological conditions including
unexpected and emergency situations.

The trainee behaviors should be assessed during the simulation in all level of scenarios
from basic to complex. Their behaviors are communication, traffic and related environment
observation, control actions, teamwork interactions including individual differences and
performance levels. High simulation technology makes the performance assessment more
realistic since they behave like real air traffic controllers by the support of instructors and
teammates.

Instructors observe and guide their trainees during the scenario run. Trainees are
assessed in their all training phases not only in the examinations. They use structured
assessment forms including all safety and efficiency aspects of operational training.

3D Aerodrome Simulation Technology

The aerodrome control system provides an advanced 3D and 360-degree simulation
environment of airport including realistic movements of aircraft, ground vehicles, weather
conditions, airport lights and signs etc. The system provides creating very effective airport and
air traffic scenarios as well as testing even emergency and dangerous situations in the air and
on the ground. The system can create, develop and test the existing or new airport models
including 3D visual models of aircraft, runways, aprons, taxiways, vehicles, buildings,
windsocks, signs, humans and animals quickly and easily. In addition to the tower view, the
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airport environment can be visualized from any selected point of view including aircraft and
vehicle cockpits or human figures.

The simulation system provides some valuable support for the assessment as simulation
practice pause, replay and recording with 2D visual displays and voice communication with
pseudo pilots. System also provides data about the control actions reflecting pilot position
command actions for aircraft maneuvers on the ground and in the air.

Performance Factors in 3D Aerodrome Training

The expected outcome of successful 3D aerodrome simulation practices is qualified
ATC graduates who will be responsible for safe, efficient and sustainable air traffic
management for all passengers and stakeholders.

Safety related factors are mainly controlling aircraft maneuvers for safe separation of
air traffics with others, ground vehicles, humans, live species and geographical or man-made
obstacles. They manage traffics by giving required safety instructions mainly verbally or online
to the pilots. They adjust safe distances between aircraft in the air and on the ground.

Human Factors for Simulation

Human factors knowledge and awareness are vital during the assessment of the trainee
performance. Simulation technology, environment, ATC scenarios should be designed
regarding of the human factors’ aspects. All safety requirements have been emerging from the
human error background resulted fatal loses in aviation. The training and performance
assessment can be organized for those aspects. On the other hand, human factors and
neuroscience research efforts to improve automation and artificial intelligence in aviation
operation.

Once the air traffic control scenario created for the simulation training practices for all
trainees does not mean that performance level will be the same for all. Every trainee behaves
different reflecting their individual structure and skills by interaction with pseudo pilot
positions. Their air traffic control plans, actions, communication styles and response time vary.
This makes assessment of their performance is more difficult for the instructors who generate
and manage air traffic scenarios.

Conclusion

In this study, simulation technology versus human factors assessment for better air traffic
controller performance were discussed to understand relative information and factors. Main efforts
are deployed for the future operator performance by providing better trainee assessment in the
simulation practices. Neuroscience applications are the developing part of the human decision
behaviors and related mechanisms. Realistic 3D aerodrome simulation systems give opportunity
for the assessment of operator performance and gaining valuable data for the virtual reality tools
for safe and reliable skies by providing qualified human resources.

Keywords: Performance Assessment, Air Traffic Control Trainees, 3D Aerodrome
Control Simulation
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EXTENDED ABSTRACT

This study aims to show the complexity of creating advanced scenario development and
its validation to improve realistic aerodrome control training by the high technology benefits
of 3D aerodrome control simulators. The safety and efficiency aspects of air traffic
management domain make the scenario development to assess trainee performance is very
complex due to different variables affected by different human and system actors in aerodrome
controller training. The all variables will be discussed in the study to show importance of
aerodrome control training efficiency to improve air travel by advancing simulation
technologies.

Introduction

The international air traffic control training standards and learning objectives are
provided by precise simulation scenario design and development. Efficient air traffic controller
training is depended on the realistic and measurable scenario of different level practices in the
environment of advanced air traffic control simulators. When using high tech systems for
creating realistic aerodrome control 3D environment, training scenarios should reflect also
realistic aspects for better training purposes.

Simulation technologies gives confidence to create training scenarios by using
historical operational data, future traffic estimations and imagination for the design. Scenarios
should be developed by the domain experts who are experienced for the air traffic control
operations and training beside safety and human factors.

The design, testing and validation of the simulation practice scenarios should be
performed precisely. Once the air traffic control scenario created for the simulation training
practices for all trainees does not mean that performance level will be the same for all. Every
trainee behaves different reflecting their individual structure and skills by interaction with
pseudo pilot positions. Their air traffic control plans, actions, communication styles and
response time vary. This makes assessment of their performance is more difficult for the
instructors who generate and manage air traffic scenarios.

3D Aerodrome Control Training Simulation

The aerodrome control system provides an advanced 3D and 360-degree simulation
environment of airport including realistic movements of aircraft, ground vehicles, weather
conditions, airport lights and signs etc. The system provides creating very effective airport and
air traffic scenarios as well as testing even emergency and dangerous situations in the air and
on the ground. The system can create, develop and test the existing or new airport models
including 3D visual models of aircraft, runways, aprons, taxiways, vehicles, buildings,
windsocks, signs, humans and animals quickly and easily. In addition to the tower view, the

60


mailto:bacikel@kastamonu.edu.tr
mailto:uturhan@eskiÅ�ehir.edu.tr

airport environment can be visualized from any selected point of view including aircraft and
vehicle cockpits or human figures.

The simulation system provides some valuable support for the assessment as simulation
practice pause, replay and recording with 2D visual displays and voice communication with
pseudo pilots. System also provides data about the control actions reflecting pilot position
command actions for aircraft maneuvers on the ground and in the air.

Scenario Development Aspects

The scenarios will be used in the 3D aerodrome training simulation have a great
importance to create desired trainee behaviors for air traffic management. Scenarios should be
designed for all training phases and learning objectives coming from aviation operational safety
and efficiency rules and needs varying for different air traffic situations including weather and
unexpected events which can be faced by real air traffic controllers in live operational
environment.

Human factors play important role in the scope of both instructors and trainees. The difficult
part of the scenario development and validation is the human responses and related time usage.
Every individual can perform different during the simulation for the air traffic controller and pseudo
pilot positions. When the scenario is created experts try to adjust safety related events as aircraft
collisions on the ground and in the air. While the scenario is executed human factors can change
the situations to be evaluated as air traffic controller performance. The scenario events are affected
by the operator’s response time and alternative decisions.

Another important factor is measurement opportunity for the events in the scenario by
the means of time and complexity. Events should be clearly measured by the instructors and
assessors.

Conclusion

In this study, the scenario development aspects were discussed to improve 3D
aerodrome simulation practices. The simulation scenarios should be designed in the context of
human factors for both instructors and trainees. Individual performance differences such as
response time or decision-making alternatives are making more difficult to have realistic and
measurable air traffic scenarios with all variables of the operational environment. The trainee
performance can be measured by precisely developed and validated air traffic control
simulation scenarios.

Keywords: 3D Aerodrome control simulation, Scenario Development and Validation,
Human Factors
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EXTENDED ABSTRACT

Today digital 3D models are used widely in different areas such as games, tourism, city
models, cultural preservation and Virtual reality. In recent years, with the rapid progress of
technology such as Laser Scanners, Photogrammetry, and Computer Vision technology, it is
becoming easier to generate 3D models. These technologies are classified as range based and
image based. The 3D model may be needed for different disciplines in different purposes such
as modeling of terrain, city, and archeological artifacts, and digital prospection or archiving of
cultural heritages. Due to the laser scanning allows to get highly dense, accurate, and reliable
3d point clouds of an interested object (Rau et. Al., 2015), it has been a popular tool in recent
decades. Nowadays, with the remarkable advancement of Computer Vision and
Photogrammetry, the image-based modeling becomes as a rival for laser scanning (Vosselman
2012). Some remarkable advantages of image-based modeling are that: it is low cost and
contains color information (Shao et. Al., 2016); any kind of camera (calibrated or un-calibrated)
can be accepted (Garcia-Gago et al., 2014; Tanskanen 2013) and it may produce point cloud
denser than a laser scanner (Remondino 2014). This image-based approach, named as Structure
from motion (SfM) is a newly popular low-cost Photogrammetry method compared to its
competitors.

As is well known, the rapid development and widespread use of smartphones, cameras
and internet technologies can provide digital images at almost any time and in any environment.
So much so that people now record their moments digitally, from the places they visit to their
own image (Selfie). Moreover, these images are shared in internet with social media such as
Instagram and twitter with location information. This situation has become so intense that
according to the Daily Mail report in 2016, 729 new images were uploaded to Instagram every
second (Daily Mail Online, 2016).

Considering that the Internet is a large cloud data warehouse, these shared images also
constitute a serious source of data. This data collection method can also be called unconscious
crowd source. Because, those who acquired the images do not share any common purpose.
There are several academic studies that are relevant to this approach. In the literature, Snavly
(2009) worked on the automatic collection of images of desired locations and the calculation of
photo shooting positions in the doctoral dissertation (Snavely, 2018). Basher (2017) modeled a
few sculptures using video from the internet (Alsadik 2016). Tanskanen (2013) made a similar
work in the museum by taking a video by smartphone (Tanksanen 2013).

This study, it is investigated the usability, advantages, and disadvantages of images
obtained from the internet to produce 3D monument models. In this regard the images of three
selected monuments of the UNESCO world heritage list for Turkey were obtained from social
media accounts. Then, these monuments were modeled by using open source software. The
scenario of the study starts from the unconditional images browsing from internet and finally
ends with the 3D model generation for Virtual Reality environment.

Keywords: Photogrammetry, SfM, Social Media, Cultural Heritage, 3D modeling
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