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CONCEPTS - ‘Virtual Reality’, ‘Augmented Reality’, ‘Mixed Reality’

Journal of Business Research 100 (2019) 547-560

Contents lists available at ScienceDirect

Journal of Business Research

journal homepage: www.elsevier.com/locate/jbusres

https://doi.org/10.1016/j.jbusres.2018.10.050

The impact of virtual, augmented and mixed reality technologies on the )
customer experience ntatee |

Carlos Flavian®, Sergio Ibanez-Sanchez, Carlos Orts

Department of Markedng, Universidad de Zaragoza, Faculty of Economy and Business, Gran Via 2, 50.005 Zaragoza. Spain

ARTICLE INFO ABSTRACT

Keywords: The arrival of Virtual-Reality, Augmented-Reality, and Mixed-Reality technologies is shaping a new environment
Virtual reality where physical and virtual objects are integrated at different levels. Due to the development of portable and
Technology-mediated reallties embodied devices, together with highly interactive, physical-virtual connections, the customer experience
Embodiment landscape is evolving into new types of hybrid experiences. However, the boundaries between these new rea-
F;’f:f;'ﬁvllv lities, technologies and experiences have not yet been clearly established by researchers and practitioners. This

paper aims to offer a better understanding of these concepts and integrate technological (embodiment), psy-
chological (presence), and behavioral (interactivity) perspectives to propose a new taxonomy of technologies,
namely the “EPI Cube”. The cube allows academics and managers to classify all technologies, current and po-
tential, which might support or empower customer experiences, but can also produce new experiences along the
customer journey. The paper concludes with theoretical and managerial implications, as well as a future research
agenda.

Customer experlence



CONCEPTS - ‘Virtual Reality’, ‘Augmented Reality’, ‘Mixed Reality’
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Fig. 1. Reality-virtuality continuum (Milgram & Kishino, 1994).
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Fig. 2. Proposed reality-virtuality continuum.



CONCEPTS - ‘Virtual Reality’, ‘Augmented Reality’, ‘Mixed Reality’
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Fig. 5. Behavioral interactivity continuum.



USE CASES - ‘Training’, ‘Accessing Information’, ‘Remote Expert’

TRAINING ACCESSING INFORMATION REMOTE EXPERT

 Use of recorded sessions
* 360 Degree Videos

* Holograms _ -\i

2017 - Google Glass — Wiring Production MS Hololens

Japan Airlines demo at WPC 2016

2018 — MS Hololens - Final Assembly Line

Boeing tests augmented reality in the factory
Boeing is testing augmented reality in the factory with 3D hands-free, in
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Brain Surgery 360 Video (Caution!)




in Airbus Maintenance Training: the...

Watch Later  Share

4

VR in Airbus Maintenance Training
Tha \i-heq] Engine Run-Up solutlon

Watch on (B8 Youlube

https://youtu.be/T4kFBP aUDw

@ Rolls-Royce | Leading the way in VR tra... © ~»

Watch Later  Share

Watch on (2 YouTube

X
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https://youtu.be/IGudzK QzBo

Watch on (£ Youlube

https://youtu.be/1gkwr9np6bU




USE CASES — Examples from Aerospace Industry

2017 - Google Glass — Wiring Production 2018 — MS Hololens — Final Assembly Line

At e nr ti time bv 25%
Buemg cuts production time by f"b @!ﬂﬂﬂﬂ
with smart glasses and Skylight
Company

Boeing
www.boeing.com
An astounding 130 miles of wiring go into every new Boeing 747-8

Boeing tests augmented reality in the factory

Boeing is testing augmented reality in the factory with 3D hands-free, in..
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CRANFIELD STUDENT PROJECTS TO DATE

2021 — Realware HMT-1 — Component Removal Installation

| " - ‘ g
" ' .
|4 .
\ , ‘
— ! ;
DR IP-SHING FAN ’
e Senior Lecturer

As part of the Cranfield Digital Aviation Initiative, we've been looking at how we can
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Comparison of using 360 Videos with VR and CBT
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25 MSc ‘Safety and Human Factors in Aviation’ Students




Everything was
blurred — | wear
glasses and with

this | can’t.

| can really
imagine this being
used for training!

It’s great! 4 It’s tiring for
This is the my eyes!
future!

| am not sure how

this can be used as
it’s more like fun

rather than learning.

It is heavy
on the head
and tiring on
It is much more the eyes!
interactive than
your computer-
based training!

This can be used for
additional training or
refresher but | am
not sure this will
ever replace the real
thing, the real
experience.

| am pleased |
tried it — it

was a great
experience.

| really had to
concentrate a
lot!



ERGONOMICS
(HUMAN DIVERSITY — VISION etc.)

CULTURAL

(RESISTANCE TO CHANGE/NEW TECHNOLOGY)

UNKNOWN UNKNOWNS

(e.g. Potential harm to users) =

mait

TRAINING

(Training Next Generation of Aviation Professionals)

FOLLOWING SOPs

(Improvement only for certain tasks)
(Task familiarity, Complex Tasks, Safety Critical Tasks)

REMOTE EXPERT

(Potential use case only for certain circumstances)



Potential Challenges about Wider Implementation

ign i i Home News ther iblayer
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Developer warns VR headset
P Home | News | u.s. | Sport | TV&Showbiz |Au5tralia | Femail | Health m

damaged eyesight

Drivers could be BANNED from using
Google Glass in the UK before the
device even launches

» Department of Transport said to be taking steps to make using Google Glass
while driving illegal in the UK

« Itis working with police to extend the scope of existing driving offences

» The headmounted device is not expected to launch in the UK until 2014

* Google has just begun rolling out the gadget to more people in the U.S

A software developer has tweeted about how wearing a VR headset for
hours a day has damaged his eyesight.



OTHER POTENTIAL FUTURE APPLICATIONS (SIMULATOR TRAINING)

Stay informed on COVID-19 updates from EASA  Read more > Subscribe
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# Home = Newsroom & Events

Newsroom & Events




OTHER POTENTIAL FUTURE APPLICATIONS (DESIGNING BY VR)
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THANK YOU FOR YOUR ATTENTION






