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Abstract: Parallel Reality (PR) is a technology introduced by Misapplied Science at the CES consumer technology fair held in the United States in 2020.
This technology makes it possible to simultaneously show different contents for each of the dozens of people in the same place on a single screen.
Unlike augmented or virtual reality, this reality does not require people to have extra equipment such as cell phones or special glasses. The pixels can
transmit contents according to the viewing angle of the people in front of the screen. In addition, contents can follow the location of people through a
sensor integrated into the system. Thanks to this sensor, the image for each person is displayed in such a way that they can only see it from the angle
they are in. Thus, unique and personalized content can simultaneously be displayed for each person in crowded environments. As with augmented,
virtual, and mixed reality, the parallel reality is a product of high technology. Therefore, this study compares the concept of parallel reality with other
types of realities in various contexts, explains its working principles in detail, and provides examples of its application areas. This technology can be
used effectively, especially for educational purposes. In addition, in the last part of the research, the researcher proposed a new value term to be used
in parallel reality. It is thought that this article will make valuable contributions to the field, as it will be the first study in the field of education and
educational technologies, and this type of reality will affect many areas.
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Oz: Paralel gerceklik (PG), 2020 yihnda Amerika Birlesik Devletleri'nde diizenlen CES tiiketici teknolojileri fuarmda Misapplied Science firmast
tarafindan tanitimi yapilmis bir teknolojidir. Bu teknoloji; ayni mekanda bulunan onlarca kisiye, farkli igeriklerin aymi anda tek bir ekranda
gosterilmesini saglamaktadir. Artirilmig veya sanal gergeklikte olanin aksine, bu gergeklikte insanlarin, cep telefonu veya 6zel gozliik gibi ilave
ekipmana ihtiyaci yoktur. LED ekran igerisinde yer alan pikseller, icerikleri ekran kargisindaki kisilerin konum ve bakis agisina gore iletebilmektedir.
Ayrica sisteme entegre edilmis bir sensor araciligiyla kisilerin konumlar: takip edilebilmekte ve igerik sadece ilgili kisinin gorebilecegi agiya
yonlendirilebilmektedir. Bdylece 6zellikle kalabalik alanlarda kullanilacak tek LED ekran ile onlarca kisiye aymi anda, kisisellestirilmis igerik
aktarilabilmektedir. Artirilmis gerceklik, sanal gergeklik ve karma gergeklikte oldugu gibi paralel gergeklik de teknolojik bir gelisme ile ortaya
¢ikmugtir. Teknolojik gelismeler neticesinde, artirilmig, sanal ve karma gergekligi deneyimleyebilmek icin kullanilan ekipmanlar degismis, 6zellikle
sanat, tasarim ve egitim alanlarinda énemli uygulamalar yapilmistir. Bu nedenle bu ¢alismada paralel gergeklik kavrami, diger gerceklik tiirleri ile
gesitli baglamlarda karsilastirilmis, calisma prensibi detayli olarak agiklanmus ve uygulama alanlarina 6rnekleriyle deginilmistir. Bu teknolojinin
ozellikle egitim alaminda etkili bir gekilde kullanilabilecegi diisiiniilmektedir. Ayrica aragtirmanin son kisminda arastirmaci tarafindan paralel
gerceklikte kullanilmak tizere yeni bir deger terimi de 6nerilmistir. Egitim ve egitim teknolojileri alanindaki ilk calisma olmasi ve bu gergeklik tiiriiniin
pek ¢ok alani etkileyebilecek olmasindan dolayi, bu makalenin alana énemli katkilarinin olacag: diistiniilmektedir.
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1. INTRODUCTION

Technology is a phenomenon that changes daily, and these changes lead to the emergence of innovations
in every field it touches. As in every field, there are technological developments in display technologies.
Parallel Reality (PR) technology, one of the most recent examples, can be defined as an improved version
of LED display panels. Parallel reality technology allows the pixels on LED screens to transmit directional
light and color. The pixels in LED screens today produce an image with a linear angle and constant light
intensity. However, parallel reality technology allows pixels to distribute light and color versatilely. Thus,
dozens of contents can simultaneously be displayed on a single LED screen for each of the dozens of people
(Dietz & Lathrop, 2019).

Parallel reality technology is created by filtering light and color from pixels. Special optical display
hardware is used to create hardware-specific individual eye boxes (EBs) from a single display with specific
information targeted at multiple viewers, which are detected and tracked by sensors surrounding that same
display through biometrics (Kress & Chatterjee, 2020). These dynamic EBs are guided in real time to track
specific viewers. Depending on their location, viewers of the same physical display see different
information tailored to their individual interests.

Parallel reality technology is an engineering product that emerged through technological development,
just like augmented reality technology, virtual reality technology, and mixed reality technology. Thanks to
the development of mobile devices and their supporting infrastructure, the scope of augmented reality has
expanded. On the other hand, with the development of head-mounted player equipment and three-
dimensional image processing software, virtual and mixed-reality applications and technology have
become widespread. The speed of development of technologies that spread over a wide area of use is,
therefore, higher. And this rapid proliferation increases the awareness of content, venues, and audiences
about this technology.

In parallel reality, digital content is presented to viewers as in other realities. However, this digital content
is presented in mixed and augmented reality with reference to the real world, while virtual reality consists
of a completely virtual environment that surrounds users. In parallel reality, on the other hand, it is possible
to present digital content for the needs or interests of the audience in a way that does not reduce the users'
connection with the real world, unlike the others.

1.1. As A Concept: Parallel Reality

This title explores the context of the virtuality continuum diagram, which includes the real world
(environment) and the virtual (digital) environment, augmented reality, virtual reality, augmented reality,
and mixed reality concepts.

The virtuality continuum diagram was first used in 1994 by Paul Milgram and Fumio Kishino in a research
paper on mixed reality. In their study, the authors explained the theoretical underpinnings of mixed reality
using diagrams. One of these diagrams (Figure 1), the virtuality continuum, basically describes a line from
the real to the virtual environment.

Mixed Reality (MR)

<% @ ® >

Real Augmented Augmented Virtual
Environment Reality (AR) Virtuality (AV) Environment

Figure 1. Virtuality continuum diagram

In the diagram: the real environment on the left is the environment that people experience without using
equipment or devices and where there is no digital content. In short, it refers to the real world we all live
in and see. On the next point, the concept of augmented reality is placed; there is a digital layer between
the real world and the user. This digital layer is connected to the real world but not interacting. It is a digital
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layer formed by taking the real environment as the reference. However, the user in the real environment
interferes with the content (Chiang et al., 2022). In addition, to experience augmented reality, users must
have a smart device. The third point is augmented virtuality. It refers to the actual content added to the
user's virtual environment (Flavian et al., 2019). With augmented virtuality, users experience more
immersion in the virtual environment and fewer distractions from outside. A console and glasses are
typically used together to create this designed environment. The last point of this diagram is the virtual
environment, which defines virtual reality. There is no connection between the user and the real
environment in the virtual environment. Users have this experience in a completely digitally designed
environment with wearable equipment and devices.

On the other hand, the concept referred to as mixed reality in the diagram covers situations where the real
environment and digital contents can be simultaneously independent of each other. As mentioned earlier,
in augmented reality, the experience is realized by referring to the objects in the real environment. In
augmented virtuality, most of the content is digital, and the part that is interacted with is experienced with
reference to the real world. In both concepts, users are somewhat dependent on the real environment.
Therefore, mixed reality encompasses these two concepts in the diagram. However, with technological
developments and expanding the scope of the devices, a concept has emerged that should be added to this
diagram. Therefore, the concept of parallel reality has been added to Milgram's (1994) virtuality continuum
diagram, considering how the audience experiences it.

Parallel reality technology, which has only recently been introduced to the users, should be added to this
diagram. Unlike other types of realities, in parallel reality, people can experience personalized digital
content in the real environment without the need for a device or equipment. Moreover, these types of
equipment are sometimes not as affordable as the average user can afford. While it is enough to own a
smart device for augmented reality, purchasing special equipment for virtual reality or mixed reality
experiences is necessary. This disadvantageous situation is considered as a significant obstacle to the
widespread use of these technologies.

As mentioned earlier, parallel reality technology creates digital content for each viewer. Compared to
augmented reality, it is clear that the digital content created is more relevant to the real environment.
Therefore, it can be positioned between the real environment and augmented reality in the diagram (Figure
2). Thus, the concept of parallel reality is anchored as the first step between the real environment and

virtuality.
I Mixed Reality (MR) |
Real arallel Augmented Augmented Virtual
Environment Reality (PR Reality (AR} Virtuality (AV) Environment

Figure 2. Updated virtuality continuum diagram
1.2. As A Term: Parallel Reality

Literature shows that the term parallel reality was first used by Hsu et al. (2013). However, in 2013, the
term was only associated with augmented reality, as today's technology did not yet exist. In the related
article, the term parallel reality describes how the device used in experiencing augmented reality interacts
with the object rather than information about today's pixel technology. Therefore, it is clearly understood
that this term was not used in its current meaning.

Paul H. Dietz, one of the inventors of parallel reality and one of the founders of Misapplied Science, was
the first person to use the term parallel reality in its current meaning in the literature. This term was first
used in the literature in 2019; the patent for this technology, whose development process started in 2014,
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was obtained in 2017. Although the patent was granted in 2017, people had to wait three years before they
could experience this technology.

Lastly, Misapplied Sciences first introduced parallel reality technology at CES 2020 in the United States.
The developer company, Misapplied Sciences, has designed two different demo areas to showcase this
technology. In the demo areas, visitors were shown examples of how parallel reality technology works.
Examples and information about the demos are given in section 2.1.

In 2022, for the first time in the world, LED screens with parallel reality technology were used at the airport
(Delta News, 2022). The airport was the first choice for the application of this technology because parallel
reality offers personalized content for a large audience (Dietz & Lathrop, 2017). Besides, airlines are known
as areas with people of many nationalities, which makes guidance essential for people in those places
(Mijksenaar, 1997). The term is called parallel reality because people can see different content even though
they are looking at the same screen simultaneously and in the same place. Therefore, this feature would
position this technology in a different place from all other developments in display technologies.

1.2. Demos at CES 2020

The details about the demos held for the first time at CES 2020 are explained in this section with examples
of the capabilities of this technology.

In the first demo area prepared by Misapplied Science, a large screen was placed on the wall, which was
visible to visitors from across. Three-dimensional models symbolizing four different countries (i.e., South
Korea, France, Mexico, and Japan) were placed right in front of the visitors on a platform with a distance

between them (Figure 3). The descriptive graphic of the installation can be seen in Figure 4.

\ J
A: Demo Area B: Screen C-F: Models G-J: Visitors H: Mirrors

Figure 4. Demo area sketch - top view
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When they came in front of the platforms and looked at the screen in front of them. Visitors (G-J) were able
to see the contents about the specific countries on the screen (B) of the model (C-F). For example, when they
stand in front of the Eiffel tower model (D) they see the contents about Paris, or when they stand in front
of the Mayan temple model (F) they see the contents about Mexico on the screen. This is also the case for
visitors standing in front of the other models. This way, four different people could watch different contents
simultaneously from four angles on the same screen. As shown in Figure 6, a mirror was installed directly
opposite the screen. These mirrors were positioned at different tilts and heights directly opposite the screen.
When visitors looked at the mirrors from the screen, they could see twelve different images simultaneously

coming out of a single screen (Figure 5).

1L

Figure 5. Mirrors in front of the screen

The airport scenario was designed in the second demo area, and boarding passes were arranged
for visitors. Visitors were asked to scan their boarding passes in the scanners that were part of the
installation. When visitors scan, they could only see the digital content on the screen for their location
(Figure 6). Also, when the visitors walk, that content follows them, and only a black screen appears where
they were before. When the next visitor scans the boarding pass, they see the information content prepared

for them on the screen.

Figure 6. Personalized screen content
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During the repetitive process for everyone, the information continued to follow the people on the screen at
an angle only they could see as long as they stayed in the sensing area of the sensor. The images on the
screen included personalized content, such as name, flight information, gate information, and daytime
information for each visitor. Every content was displayed in the language preferred by the passenger.
Today's screens can show a single image or content at a time. However, in parallel reality technology,

hundreds of people can simultaneously see different contents on a single screen.

This technology is only used at Detroit Metropolitan Airport today. Instead of the standard screen with
flight information at the airport, the one with parallel reality technology welcomes the passengers (Figure
7). Also, Figures 8 and 9, which contain screenshots from the clip prepared to show how parallel reality

works for viewers in real life, can be viewed.

-—

Figure 7. Parallel reality technology in the airport

Figure 8. People look simultaneously at the same screen

& --

Person 1 View (From Left) Person 2 View (From Center) Person 2 View (From Right)
Figure 9. Content per person, CPP

When passengers scan their boarding passes, they can see personalized content on a large screen that can
only be viewed from their current angle. In Figure 10, it can be seen that only flight information is included.

As shown in Figure 11, the contents can be displayed in different languages. However, in addition to this,
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guidance about the facilities that may be needed at an airport can be shown on the screen as well. Since the
content is entirely digital and customizable, it allows fast and effective interventions of the content
manager. This is an essential feature that distinguishes parallel reality from other types of realities. The
parallel reality icon designed by Misapplied Science and introduced at CES 2020 Keynote is shown in
Figure 10 as well.

Figure 10. Parallel Reality Technology presentation by Ed Bastian

1.3. As A Tech: Parallel Reality

Since this technology is only used by Misapplied Science today, no detailed technical explanation has been
shared with the public. There is only the patent description content related to this technology called the
Multi-view advertising system and method. Therefore, only limited information is available on how this
technology works. The limited information which could be obtained was compiled under this section to
provide insight into this technology.

It can be stated that, in general, there is no difference between LED screens with parallel reality technology
and standard LED screens in terms of their external structures. Both displays use LEDs, and both look like
conventional panels from the outside. The critical point here is the groundbreaking development of the
pixels that build up the LEDs. To summarize the evolution of pixels, Dietz’s (2018) explanation is as follows:
“Say you have a simple LED bulb, a pixel, that shines one color at a time in all directions. They've
mutated it and then put it on steroids. So now that one bulb can shoot thousands of tiny beams of

light, each color of your choice. So you can take lots of these pixels, and by directing these beams
appropriately, you can see them simultaneously see whatever image you like for each person

(Figure 11).”

Conventional Pixel Multi-View Pixel Viawer 1

‘\.
Viewes 2 MultiView
Pranl

G
Viewer J
O

Figure 11. Conventional and multi-view pixel compression

Thanks to the software developed and high-performance processor architecture, each pixel can be directed

to one million different angles (The Cube, 2019). It is a very complex system called full-stack technology.
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Apart from the standard pixel understanding, a special optical system has been developed for this
technology. The basic operating principle of parallel reality is as follows: All electronic devices we can see
and use around us have a pixel infrastructure on their screen. These linear pixels transmit light and colors
in one direction with the same intensity. In pixels developed with parallel reality technology, the light can
be directed to the desired location for each person, and different colors and light intensity can be
transmitted to different angles simultaneously. This allows different content to be shown to many people
in different locations in the same environment on a single LED screen. The sensor, which is positioned
outside the screen and follows the people in a certain area, aligns the pixels on the screen according to the
location of the people. In this way, the images can follow the people according to their perspective. The
images transmitted to the person on the screen appear in such a way that they can only be seen from the
eye level of the person whose location is detected by the sensor. The sensors transmit the location of the
person they detect to the steerable pixels. No other people than the targeted person can see this

personalized content.

In addition, the scenario given in Figure 4 explains that the working principle of parallel reality has been
prepared for airport passengers. In order to explain the working principle of the technology in detail, the
researcher prepared a figure (Figure 12). According to the figure, the sensor (a) identifies the passengers
who show the boarding pass to the scanner and detect (b) their position and height in a rectangular frame.
Then, the passenger's position and height information is transmitted to the pixels (c) on the screen
developed with parallel reality technology. Next, the passenger (d) looks from the point of view (e),
followed by the sensor, and sees the image (f), which is the personalized content, on the screen. The content,
adapted to the information about the person, whose position and height are determined by the sensor,
cannot be seen by anyone at other angles. In addition, people detected by the sensor see the contents

prepared for them on the whole screen, not just a part of the screen.

Figure 12. Working principle of parallel reality
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2. CONCLUSIONS AND RECOMMENDATIONS

Parallel Reality may have advantages and disadvantages compared to other realities. However, parallel
reality technology will be more beneficial to society and facilitate communication. The concept of parallel
reality is still at an experimental stage that is being constantly improved. The fact that people can perform
this experience without needing any hardware or equipment will significantly increase the user potential
of this experience. Compared to virtual reality, which offers unlimited possibilities for users but requires
special equipment, parallel reality will also be much more affordable for people. It will be an effective
communication tool for large audiences with its ability to simultaneously present different content to

dozens of people.

Parallel reality is currently in use only at Detroit Metropolitan Airport. There is only one screen, and limited
content is shown to the passengers. With the spread of this technology and the decrease in production
costs, this display technology will likely be preferred more in the future. This is because the application
area of an LED display with parallel reality technology can be evaluated quite differently compared to
standard LED displays. This system will be an important step in reducing the number of many standard
LED displays and information areas. As a result, more sustainable and affordable solutions can be

produced in such important places.

The fact that the content is personalized for each person is one of the most critical points of parallel reality
technology. Therefore, the author proposes using the term content per person (CPP) for the area where this
technology will be used. CCP can be used as an abbreviation in statistics to mention the number of people
who can possibly experience parallel reality from a specific screen. It can be used to assume how many
people will be able to see the LED screen to be placed in the advertising area simultaneously and how many

different contents will be able to be displayed on the screen.

In cases when the content on the screen is less than the number of people in the venue, this system can
provide effective solutions. Even when the venue is very crowded, only two different contents may be
sufficient. For example, the content in English and Chinese on the screen may be enough for the mass of
speakers of these languages. On the other hand, there may be situations where the content may need to be
shown as much as the number of people. In these cases, the CCP value can be used to explain the statistical
situation easily. Usually, in conventional outdoor advertising, an audience estimate is made based on the
daily traffic in a specific venue. These estimates are the most critical factors determining the price and
duration of advertising. Therefore, using CPP value can help determine the cost of advertising when
negotiating with the client. In addition, these ads can be directly aimed at the interests and preferences of

the target audience for better marketing results, which is the ultimate goal of any advertising brand.

Many applications, especially Google, have access to users’ location information. Even if users disable the
location sharing permission, Google can access users' location data (Collins & Gordon, 2022). This allows
Google to record the places visited by the users, the time spent in the place, and their movements. In this
way, Google develops and executes advertising strategies based on the places where people spend time.
The basis for this strategy is GPS technology. When GPS technology and parallel reality technology are
combined, it will be possible to show location-based personalized advertisements to each person. In this

way, advertisements will be shown to the target audience according to the websites they visit, the products
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they prefer, and other variables. Also, location information can combine with people’s demographic traits.
Advertisements can be adapted to the age, gender, race, economic status, educational status, and mood of
the people. Modern people are already exposed to these advertising strategies. Many websites show ads
based on users’ demographics. When GPS data and parallel reality systems are combined, brands and
companies can achieve more effective campaign management. Thus, location and interest-based
advertising strategies will be developed for the first time in advertising. In this respect, it is believed that

parallel reality may be a milestone for the industry.

Another issue worth mentioning is the democratization of advertising. Because today, we all see
advertisements on many topics we are not interested in, which is also one of the marketing strategies.
However, it is believed that individuals should be able to make decisions on advertising as well. With
parallel reality technology, advertising strategies can be tailored to people's interests. Based on the
previously mentioned search histories and website visits, people can see more targeted, relevant, and
attractive ads. At this point, it is assumed that the share of parallel reality will be significant in developing

an ethical and democratic advertising strategy.

Parallel reality can be handy for people traveling on the highway with GPS. Depending on their trip, people
can receive directions tailored to their needs. At the same time, other vehicles can also receive their
navigational instructions. Besides, traffic signals can be customized based on a vehicle's speed. Depending
on the vehicle's position, the speed information is transmitted to the traffic light consisting of LEDs with
the help of the sensor. A faster car approaching the intersection can see the green light. On the other hand,
a slower vehicle further away from the intersection can see a red light. This may improve road safety by

eliminating any ambiguities in traffic signals.

Clearly, parallel reality technology needs time to become widespread. However, the technology promises
more sustainable solutions, especially for outdoor advertising and mass information systems. With the
parallel reality technology, fewer resources will be spent, while more comprehensive projects can be carried
out. Therefore, it is thought that this technology has the potential to be a milestone for outdoor advertising,

even when only the sustainability and affordability dimension is considered.

At this point, designers have a significant role and contribution to the process. It is crucial that any content,
campaign, or exhibition design is to be designed for broadcast on LED screens with parallel reality
technology and brought to the public by experts in the field. Unfortunately, outdoor advertising sometimes
dominates the cityscape, and buildings turn into advertising venues. Moreover, this situation is known to
cause visual pollution by disrupting the city's architecture and image. It is a frequently mentioned situation
in literature frequently mentions that outdoor advertising can cause visual pollution (Chmielewski et al.,
2016). If implemented with specific standards and principles, parallel reality technology will be an
innovative and effective communication tool for both the masses and the identities of cities. It is believed
that this pollution can be avoided to some extent, as parallel reality offers the possibility of presenting many

contents simultaneously to hundreds of people in a customized way.

It is well known that airports, subways, terminals, ports, stations, and the streets connecting them to the
city are essential places for people visiting them for the first time. In these places, parallel reality can be
used to minimize visual pollution. Thus, the unique texture of the cities can be preserved. Therefore, using

this technology in areas where people visit and learn about the city for the first time can significantly help

the masses.
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Parallel reality technology can provide extraordinary benefits in the field of education. It can be used as
educational material for students at different learning levels and studying in the same educational
environment. Of course, for this technology to be used in classrooms, its costs must come to a decent level,
and teachers must be trained to use it. However, regardless of the seating arrangements of students in the
classroom, education can be carried out with different contents to be adapted to the student's perspective.
Different learning contents for different learning levels in the classroom can be displayed on the screen.
Thus, effective teaching can be provided for students with learning needs in the same classroom. Many
studies have been conducted on augmented reality technology and education so far. However, augmented
reality has fallen short of offering comprehensive solutions for educational environments due to the narrow
field of view on the device screen. In parallel reality technology, it will be possible to reach a wide audience

thanks to a large LED screen that everyone can comfortably be seen in the classroom.

Different studies can be designed on parallel reality, just as with other types of realities. Thanks to the
opportunities it provides, this technology can be used effectively in welcoming, information,
entertainment, wayfinding, marking, traffic, people flow management, and advertising. Especially in
advertising, augmented reality, and virtual reality, advertising applications have succeeded in gaining a
place in literature and real life due to the technologies developed. It is considered that a system such as the
parallel reality that has never been applied before will attract attention, and its effect will be greater than
standard outdoor advertisements. In addition, not only advertisements but also wayfinding and
information system designs can be displayed on screens with parallel reality technology. Contents can be
changed at any time, and the advertisement or information content can easily be adapted for the texture
and architecture of the place. The changeability of the content according to the native language, personal
needs, and interests of each people are the essential features that can quickly expand the boundaries of this

technology.
In summary, this technology can;

e Dbe an interactive and experimental workspace for designers,

¢ be an indispensable field of use, especially for outdoor advertising,
e offer a more democratic advertising strategy,

e provide innovative solutions in the field of education,

e be a more sustainable and economical solution for LED displays,

e and that this technology can lead to cultural studies that can better reflect urban identities.
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Figures
Figure 1. Virtuality continuum diagram (Milgram & Kishino, 1994).
Figure 2. Updated virtuality continuum diagram (By Author, 2022).

Figure 3. Airboyd. (2020). Delta Air Lines Parallel Reality Flight Screens, retrived October 12, 2022 from
https://voutu.be/ptXTSuMkuvA.

Figure 4. Demo area sketch - top view (By Author, 2022).

Figure 5. foXnomad. (2020). Delta’s Parallel Reality Airport Screen, retrived October 12, 2022 from
https://voutu.be/IVU2CE6{O51.

Figure 6. foXnomad. (2020). Delta’s Parallel Reality Airport Screen, retrived October 12, 2022 from
https://voutu.be/IVU2CE6OQ51.

Figure 7. Delta. (2022). Groundbreaking PARALLEL REALITY™ technology coming to Delta’s Detroit hub,
retrived October 15, 2022 from https:// news. delta.com / groundbreaking-parallel-realitytm-

technology-coming-deltas-detroit-hub-0

Figure 8. Airboyd. (2020). CES 2020 Delta Air Lines Keynote ® CEO Ed Bastian, retrived November 25, 2020
from https://youtu.be/h4DuZmuH26A

Figure 9. Airboyd. (2020). CES 2020 Delta Air Lines Keynote ® CEO Ed Bastian, retrived November 25, 2020
from https://voutu.be/h4DuZmuH26A

Figure 10. Airboyd. (2020). CES 2020 Delta Air Lines Keynote ® CEO Ed Bastian, retrived November 25, 2020
from https://youtu.be/h4DuZmuH26A

Figure 11. Barton, P. (2022). Parallel Reality - coming to a screen near you, retrived November 25, 2022 from

https://brightblueday.com/blog/parallel-reality-coming-to-a-screen-near-you/

Figure 12. Working principle of parallel reality (By Author, 2022).
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GENISLETILMIiS OZET
1. GIRIS

Teknoloji hayatin her alaninda insanlar icin vazgecilmez bir kavram olmustur. Kullanilan teknolojik
cihazlar ise teknolojinin gelismesiyle farkli amaglara hizmet edebilir hale gelmistir. Bu baglamda
gerceklesen en giincel gelisme i¢in paralel gerceklik teknolojisi 6rnek olarak gosterilebilir. Paralel gerceklik,
LED ekranlar i¢in gelistirilmis olan bir piksel teknolojisidir. Bu teknoloji alisilagelmis ekranlarin kullanim
alanlarini ve amaglarini gesitlendiren deneyimlenebilir bir gerceklik sunmaktadir. Paralel gerceklige sahip
LED ekranlar, aynt anda, ayni ekrana bakan onlarca kisiye, farkli igeriklerin gosterilmesine imkan
saglamaktadir. 2014 yilindan bugiine kadar gelistirilen ve ilk kez 2022 yilinda bir havalaaninda
kullanilmaya baslanan bu teknolojinin temelinde, 15181 ve renkleri farkl: acilara yonlendirebilen piksellerin
gelistirilmesi yer almaktadir. Gelistirilen yazilim, optik donamim ve piksel teknolojisi sayesinde, tek bir
LED ekran kullanilarak, ayn1 anda ytizlerce kisiye farkli ve bireysellestirilmis icerikler gosterilebilmektedir.
Ayrica paralel gerceklik teknolojisinin deneyimlenebilmesi igin izleyicilerin herhangi bir ekipmana veya
cihaza ihtiyaci yoktur. Ekran karsisindaki kisiler sadece ekrana bakarak, sunulan igerigi gorebilmektedir.

Artirllmis gerceklik, karma gergeklik ve sanal gerceklik gibi teknolojilerin deneyimlenebilmesi icin 6zel
ekipman veya cihazlar gerekmektedir. Bu durum, bu teknolojilerin kullanum alanin ve kullanici kitlesini
kisitlayabilmektedir. Ozellikle karma ve sanal gerceklik igin gerekli olan ekipmanlarin maaliyetleri,
artirllmis gercgeklik igin kullanilan cihazlardan ¢ok daha yiiksektir. Ancak paralel gerceklik teknolojisi igin
cep telefonu, tablet, gozliik, lens veya basa gecirilebilen ekipmanlara ihtiya¢ olmamaktadir. Bu durum da,
bu teknolojinin her alanda kullanilabilir olmast igin biiyiik bir avantaj olarak goriilmektedir. Ozellikle
ogrenme ortamlarinda bu teknolojinin kullaniminin etkili olacagi éngoriilmektedir.

Onlarca farkli igerigin tek bir ekrandan insanlara sunulabilmesi, bu teknolojinin 6zellikle egitim ortaminda
degerlendirilmesi gerektigini diisiindiirmektedir. Ciinkii 6grenme ortamlarinda 6grenme diizeyi ve
ogrenme yontemi agisindan farkliliklar olabilmektedir. Paralel gergeklik, bu farkliliklar: ortadan kaldirmak
i¢in alternatif bir ¢6ziim sunabilir. Paralel gerceklik, icerigin 6grenme ortaminda bireylerin ihtiyaclaria
gore diizenlenmesine olanak saglayabilecegi diisiiniilmektedir. Bu teknoloji sayesinde farkli diizeylere
gore hazirlanan 6gretim icerikleri, farkli diizeylerdeki bireylere sinif ortaminda ayn: anda sunulabilecektir.

Paralel gerceklik teknolojisi 2022 yilinin ortalarinda kullanilmaya baslanan bir yeni bir teknolojidir. Bu
nedenle bu calisma alan literatiiriinde bir ilk olacaktir. Bu makalede, paralel gerceklik diger gerceklik
tiirleri ile karsilastirmis, egitim basta olmak iizere farkh alanlarda yaratacag: faydalardan bahsedilmis ve
yeni bir teknoloji olmasi nedeniyle arastirmaci tarafindan bazi oneriler sunulmus ve 6zgiin grafikler
gelistirilmistir. Bu arastirmanin, bu konu ile ilgili yapilacak diger ¢alismalara 6nemli katkilar saglayacag:
diisuintilmektedir.

2. YONTEM

Bu calismada, literatiirde sadece tek bir kaynakta islenen paralel gerceklik hakkinda; teknolojinin ¢alisma
sistemi, kavram bilgisi ve uygulama alanlarini kapsayan bir arastirma yapilmistir. Arastirmacinin bu konu
ile ilgili ulastigi tek akademik kaynak, bu teknolojiyi gelistiren ekibin katildigi bir konferansta
gerceklestirdikleri sunumun metnindir. Bu nedenle paralel gerceklik kavramu ile ilgili bilgilere agirlikh
olarak internet kaynaklarindan ulasilmistir. Internetteki kaynaklarda ise kisitl bilgiye ulasilabilmis olup,
teknik detaylar igin bu teknolojiyi gelistiren firmanin aldig1 patent metni incelenmistir. Aragtirmac
tarafindan tasarlanan grafikler de bu patent dogrultusunda gelistirilmistir.

3. OGRENME ORTAMINDA PARALEL GERCEKLIK

Glintimiizde 6grenme ortamlarinda en ¢ok tercih edilen teknolojilerden biri akill tahtalardir (Xin ve
Sutman, 2011). Daha o6nce yapilan yayimnlarin bulgular incelendiginde, (Gillien, Staarman, Littleton,
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Mercer, & Twiner, 2006; Pragina & Jipa, 2010; Smith, Higgins, Wall & Miller, 2005; Wall, Higgins & Smith,
2005), akilli tahtalarin dersi olumlu etkiledigi ve 6grencilerin akademik basarilarinda anlamh diizeyde artis
oldugu goriilmiistiir. Bu bulgular 1s1ginda akilli tahtalarin etkili bir materyal oldugu soylenebilir.

Paralel gergeklige sahip ekranlar ile akill tahtalarda bulunan ekranlar benzer islevlere sahiptir. Akilli tahta
ekranlar yiiksek ¢oziiniirliige sahip LCD ekranlardir ve dokunmatik islevleri vardir. Ancak paralel
gerceklige sahip ekranlarda bu 6zellik bulunmamaktadir. Paralel gerceklige sahip ekranlar dokunmatik
islevi hari¢ diger tiim oOzellikleriyle akilli tahta islevi gorebilmektedirler. Bu nedenle bu ekranlarin akill
tahta olabilecek sekilde 6grenme ortamlarinda kullanilabilecegi soylenebilir.

Arastirma kapsaminda, ilkogretim birinci sinif kademesinde egitim goren ii¢ dgrencinin oldugu bir
O0grenme ortami kurgulanmistir. Konu ise, matematik 6gretiminde siklikla kullamilan sayi1 hissi olarak
belirlenmis, bu konu igin iig farkli gérsel hazirlanmistir. Ogrencilerden ekranda gordiikleri gorselin hangi
say1y1 betimledigini sdylemeleri istenmistir. Bu sirada, B 6grencisi ti¢ nokta, C 6grencisi ii¢ parmak ve D
Ogrencisi ise ii¢ ¢izgi gormektedir. Ayni zaman diliminde goriilen bu farkli igerikler i¢in ekran tige
boliinmemektedir. Her 6grenci kendi agisina atanmus igerigi tam ekran olarak gormektedir. Pikseller,
ekrandaki 1s1k ve rengi farkli acilara iletebilmektedir. Boylece her 6grenci sadece kendi agisindan
goriilebilen icerikleri cevap olarak sdyleyecektir. Ekrandaki icerikler sadece 6grencilere atanan acgidan
goriilebilmektedir. Ogrencilerin her biri sadece kendileri igin hazirlanan bireysel icerigi gorebilmekte, bir
ogrencinin gordiigii icerigi baska bir 6grenci gorememektedir.

Paralel gerceklik destekli ekrana sahip 6grenme ortaminda, tiim &grencilere farkli agilardan benzersiz ve
kisisellestirilmis icerik sunulabilir. Bu kurulumda, sadece bir say1 hissi 6rnegi verilmistir. Ancak 6grenme
ortaminda islenen tiim derslerde paralel gergeklik ekranlari materyal olarak kullanilabilir. Bu ekran
teknolojisi sadece 6gretimde degil 6grencilerin degerlendirme siireclerinde de degerlendirilebilir. Paralel
gerceklik ekranindaki piksel teknolojileri, 6grencilerin 6grenme seviyelerindeki farkliliklar: tespit etmek
igin faydali olacaktir. Ornegin ekrana soldan, sagdan ve ortadan bakan &grenciler igin farkli seviyelerde
sorular gosterilebilir ve farkli seviyelerdeki 6grenciler icin es zamanli olarak degerlendirme veya 6gretim
stirecleri tamamlanabilir.

Paralel gerceklik ekran giintimiizde kullanilan akilli tahta gibi kullanilabilecegi i¢in 6grenme ortaminda
bir dezavantaj olusturmayacag: diisiiniilmektedir. Ogretmenler ihtiyag¢ duydugunda paralel gergeklik
ekranindan gerekli icerigi hazirlayabilecek ve 6grencilerle calismalar gelistirebilecektir. Paralel gerceklik
teknolojisinin diger gergeklik tiirlerine gore daha ekonomik ve zahmetsiz bir isleve sahip olmasi nedeniyle
daha yaygin olarak kullanilmas1 beklenilmektedir.

4. SONUC VE ONERILER

Paralel gercekligin diger gerceklik tiirlerine gore avantajlar1 ve dezavantajlar1 olabilir. Ancak paralel
gerceklik teknolojisinin topluma daha faydali olacacag: ve iletisimi kolaylastiracagi diisiiniilmekedir.
Paralel gergeklik teknolojisi, siirekli olarak gelistirilmekte olan deneysel bir asamadadir. Insanlarin bu
deneyimi herhangi bir donanima veya ekipmana ihtiya¢ duymadan gerceklestirebilmesi, bu deneyimin
kullanic1 potansiyelini 6nemli Olciide artiracaktir. Kullamicilara sinirsiz olanaklar sunan ancak ozel
donanimlar gerektiren sanal gerceklige kiyasla paralel gerceklik, insanlar i¢in ¢ok daha ulagnlabilir
olacaktir . Farkli igerikleri ayn1 anda onlarca kisiye sunabilme 6zelligi ile genis kitleler i¢gin etkili bir iletisim

araci olarak kullanilabilecegi diistiniilmektedir.

Icerigin kisiye 6zel olmas paralel gerceklik teknolojisinin en kritik noktalarindan biridir. Bu nedenle yazar,

bu teknolojinin kullanilacag: alan igin kisi bagina diisen igerik (CPP) terimini kullanmay1 6nermektedir.
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CPP, belirli bir ekranda paralel gercekligi deneyimleyebilecek kisi sayisini belirtmek icin istatistiksel bir
kisaltma olarak kullanilabilir. Reklam alanina yerlestirilen LED ekrani, ayni anda kag kisinin gorebilecegini
ve ayni anda ekranda kag farkli igerigin goriintiilenebilecegini varsaymak igin bu terim kullamilabilir.
Geleneksel agik hava reklamciliginda belirli bir mekandaki giinliik trafige dayali olarak bir kitle tahmini
yapilir. Bu tahminler, reklamin fiyatin1 ve siiresini belirleyen en onemli faktorlerdir. CPP degerini

kullanmak, reklam maliyetinin belirlenmesine yardimci olabilir.

Basta Google olmak tizere bir¢ok uygulamanin kullanicilarin anlik konum bilgilerine erisimi vardir.
Kullanicillar konum paylasma iznini devre disi biraksa bile Google, kullanicilarin konum verilerine
erisebilir (Collins & Gordon, 2022). Bu, Google'in kullanicilarin ziyaret ettigi yerleri, mekanda gegirdikleri
zamani ve hareketlerini kaydetmesine olanak tanir. Bu sayede Google, insanlarin vakit gegirdikleri yerlere
gore reklam stratejileri gelistirmekte ve yiiriitmektedir. Bu stratejinin temeli GPS teknolojisidir. GPS
teknolojisi ve paralel gerceklik teknolojisi birlestiginde, her kisiye konum bazl kisisellestirilmis reklamlar
gostermek miimkiin olacaktir. Bu sayede hedef kitleye ziyaret ettikleri web sitelerine, tercih ettikleri

driinlere ve diger degiskenlere gore reklamlar gosterilebilecektir.

Ayrica konum bilgileri, insanlarin demografik 6zellikleriyle birlestirilebilir. Reklamlar kisilerin yasina,
cinsiyetine, irkina, ekonomik durumuna, egitim durumuna ve ruh haline gore uyarlanabilir. Boylece

reklamcilikta ilk defa lokasyon ve ilgi alanina dayali reklam stratejileri gelistirilebilecektir.

Deginilmesi gereken bir diger konu ise reklamcilikta demokratiklesmedir. Ciinkii giintimiizde bireyler,
ilgilenmedigi pek ¢ok konuda reklam gorebilmektedir ki bu da bir pazarlama stratejisidir. Ancak bireylerin
reklam konusunda da karar verebilmesi gerektigine inanulmaktadir. Paralel gerceklik teknolojisi ile reklam

stratejileri, insanlarin ilgi alanlarina gore sekillendirilebilir ve daha demokratik bir yontem tercih edilebilir.

Havaalanlari, metrolar, terminaller, limanlar, istasyonlar ve bunlari sehre baglayan caddelerin o bolgeyi
ilk kez ziyaret edenler icin 6nemli alanlar oldugu bilinmektedir. Bu mekanlarda gorsel kirliligi en aza
indirmek icin paralel gerceklik kullarulabilir. Boylece sehirlerin kendine has dokusu korunabilir. Bu
nedenle, insanlarin ilk kez ziyaret ettikleri ve sehri ilk kez 6grendikleri alanlarda bu teknolojiyi kullanmalk,

kitlelere 6nemli 6l¢tide yardimei olabilir.

Paralel gerceklik teknolojisi, egitim alaninda olaganiistii faydalar saglayabilecegi diistiniilmektedir. Farkl
ogrenme diizeylerindeki ve ayni 6grenme ortaminda 6grenim goren &grenciler i¢in egitim materyali olarak
kullanilabilir. Ogrencilerin siniftaki oturma diizenleri ne olursa olsun, dgrencinin bakis agisina gore
uyarlanacak farkli igeriklerle 6grenim faaliyetleri yiiriitiilebilir. Siiftaki farkli 6grenme seviyeleri icin
farkli 6grenme icerikleri ekranda goriintiilenebilir ve bdylece aymi smifta farkli 6grenme davranis
sergileyen 6grenciler icin etkili egitim saglanabilecegi diistiniilmektedir. Artirilmis gerceklik teknolojisi ve
egitim iizerine bugiine kadar bir¢ok calisma yapilmistir. Ancak artirilmis gergeklik, cihaz ekranindaki
goriis alaninin dar olmasi nedeniyle 6grenme ortamlar icin kapsamli ¢oziimler sunmakta yetersiz
kalmigtir. Sadece akill cihazi elinde tutan kisinin gorebildigi bir teknolojidir. Paralel gergeklik teknolojisi
ile ise smif icerisinde herkesin gorebilecegi bir led ekran yiizeyinde genis bir kitleye ulasmak miimkiin

olacaktir.

Paralel gergekligin tiim begserl ve sosyal bilim alanlarinda kullanilabilecegi diisiiniilmektedir. Dolayisiyla

diger gergeklik tiirlerinde oldugu gibi paralel gergeklik iizerine de farkli galigmalar tasarlanabilir. Igerigin
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ana dilde, kisisel ihtiyag ve ilgi alanlarina gore degiskenlik gosterebilmesi bu teknolojinin smirlarin

genisletebilecek 6nemli 6zellikler olarak goriilmektedir.

Sonug olarak paralel gercekligin, egitimciler ve tasarimcilar i¢in deneysel bir calisma alani olacagy, 6zellikle
acik hava reklamciligl icin vazgecilmez bir yiizey olacagi, reklamlar1 demokratiklestirecegi, daha
siirdiiriilebilir ve ekonomik bir LED ekran ¢6ziimii olacag, saglayabilecegi olanaklar sayesinde ise egitim
ortamlarindaki farkli 6grenme diizeyindeki Ogrenciler icin alternatif bir teknolojik materyal olarak

kullanilabilecegi diistiniilmektedir.
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