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Abstract. This paper investigates the impact of human-computer interaction in
virtual reality online shopping interface on the consumer experience. In
particular, it measures the effectiveness of visualising a three dimensional
photorealistic item, the real-time interactivity with the product and the realtime, fully interactive product customization service. The proposed VR system
employs a sophisticated approach of interaction with primary objective to
simplify and improve the user experience during online shopping. The proposed
interface was evaluated through a preliminary questionnaire designed to
simulate the typical decision making process prior to a luxury object purchase.
The paper presents the outcomes of this usability trial on a group of ten luxury
brands customers, the challenges involved in the HCI design are discussed, the
visual components of the interface are presented in addition to an analysis of the
system evaluation. Adhering to the derived feedback, our future plan of work
entails additional development of the interactive tools with a view to further
enhance the system usability and user experience. Furthermore we aim to
introduce more object choices and customisation covering a larger group of
luxury brands.
Keywords: Virtual Reality, HCI, 3D Visualization, Luxury Marketing, Luxury
Brands
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Introduction

In the twenty-first century, technology has become an essential part in people’s daily
routine contributing to the quality of life and well-being of modern societies. Ecommerce, which is a relatively new form of commerce, utilises the online obtainable
technology and offers the opportunity for customers to have a round the clock access
to selected services. The capability of being available everywhere and anytime for
customers is achieving impressive results in increasing sales profits. However, for
luxury brands, a particular challenge for e-shopping stations is preserving their
prestige amid their faithful customers, whilst simultaneously providing competitive
services. Accomplishing individual desires is a major interest of luxury houses,

therefore they provide their clients with made to order service to allow integrating
sides of the customer personality within the end product for ultimate satisfaction.
Only a small number of luxury companies has already launched online product
customisation, however, the presentation and extent of available options for
visualisation and customisation are not quite there yet. Along with the aforementioned
facts, the visual display units have improved greatly in recent years. The threedimensional visualization feature elevated the display monitors up to an advanced
stage. The technology used in these monitors is constantly improving and the
accompanied image-translating tool is progressing remarkably.
To this end, the paper introduces a novel HCI e-purchasing interface for
luxury brands with embedded 3D Virtual Reality (VR) real-time interactive product
visualisation and customisation service. Furthermore, the system is designed to be
presented in 3D enabled monitors to utilise the huge capacity in drawing advance
technological experience for the customer. In order to primarily assist the usability of
the trial version of the system, 10 users whom represent the expected customers have
evaluated the interface. Qualitative and quantitative feedback has been acquired, in
the form of questionnaires, video recordings and eye-tracking (and interaction
detector) methods. The analysis of the data offered promising results and insight to
potential improvements required.
Overall, this paper discusses the implementation of a VR (HCI) interactive
interface for luxury brands e-commerce for 3D monitor presentation. The paper
investigates the current luxury online trading trends and the expected future
orientation. The following section describes the system rational and outlines the
issues. Section three describes the system design, the hardware and the software
requirements. The fourth section evaluates the system and analyses the result of the
trial.
Finally, the evolution of the system design as a result of ongoing evaluation
and user trials is discussed with suggestions for a tentative plan for future research
work.
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Luxury Marketing Trends

Purchasing luxury products intentions and motivations have various social, economic
and psychological destinations. Brand knowledge [7], purchasing convenience,
products availability, purchasing timing and place [16], sales interaction by sale
person and point of purchase stimuli [17] are some of the factors that affect decision
making in buying products. However, beside these facts, although luxury brands’
consumers share similar motivations, they seek to differentiate themselves from
others and like to be treated uniquely. These are exactly the concerns of high-end
brands marketing, to be always accessible but exclusive [9]. The demand of the online
distance shopping has become essential for those people who look for convenience,
time saving, limited social interaction, and an extended time to compare and contrast
products [8]. In 2010, e Marketer predicted that the digital retailing in the US will
reach 223.90 billion Dollars revenue in 2014, which is about 0.7 times higher than

that in year 2010 [3]. In international level, a study carried by Bain and Company in
2011 compared the e-shopping average to the total retail in six countries for the
period between 2005 and 2011. The percentage have been increasing proportionally,
while the United kingdom has witnessed dramatic increase to reach almost 9% of the
retail percentage, which is 3 times higher than most of the other countries for the
same period [2].
Even closely the luxury brand online market has also witnessed spectacular
expansion and the targeted audience in particular have presented heavily in online
environment. The luxury items internet shopping registered 9.5 million in 2008 and
the expected increase was 27+ per cent growth annually. With 6.6 billion Internet
users, 0.6 were luxury purchasers [11]. Relatively, figures show that up to 90% of
affluent consumers frequently buy products online [9], and they spent 9% more in
2012 than they did in the year before [2].
This adoption also benefits the brands themselves since it opens a wider gate
for loyal customers around the world to purchase with considerably less cost and
effort. Luxury brands create strong relationship with customers through commitment
and trust, however in electronic shopping by nature; these two factors are less easily
maintained and might lead to uncertainty [13].
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The Impact of HCI in Online Luxury Trading

A website has a non-physical presence, however a functional and uncluttered web
application that provides useable and clear information is deemed essential if used to
represent a company that would traditionally base its customer retention on excellent
customer service and interpersonal relationships [13]. Furthermore user-friendly
interface design, easy navigation methods and guidance as well as attractiveness are
important website features that enhance online shopping experience and affect
consumer shopping motivations [14]. Sejin and Stoel [15] identified four main factors
affecting the perception of the e-shopping site apparel quality: website content,
functionality and atmospheric/experiential value, which have the greater stimulus on
shopping satisfaction and contribute in electronic shopping intention, in addition to
the security, privacy and customer service, which affect the intentions only. Okonkwo
outlined some of the main factors that had impact on the online luxury brand
customer in particular. The Internet availability and the easiness of access, digital
technology and interactive media as well as the social web influence facilitates much
closer relationship with brands and the brands’ fans [12]. A succinct description of the
aforementioned factors is presented in figure 1.

Fig. 1. Main Factors Affect Shopping Decisions in Virtual Shops.
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System Rationale

To this end, the online presence and services were readily attainable for such
companies; however, the main challenge is serving the luxury concept and providing
special services. As such it became essential and imperative for high-end brands to
adopt new approaches using up to date technologies to engage the consumers and
increase the attractiveness of their e-commerce sites aiming to ultimately create a
large loyal group of customers. It is evident that firms should deliver exceptional
experience and services in addition to unique products as the customers expect the
virtual experience to be as immersive and simulating as a physical one [12].
Proceeding from the purchasing decision motivations and products value estimation
considerations, the customers need to saturate their demands and desires to get the
best of their journey in the web shopping. Using 3D visualization is estimated to be an
effective way that enhances the characteristics and the features of products
visualization in the consumers’ conception. Previous studies proved that high level of
fidelity 3D virtual model improves audience reaction towards e-purchasing [10].
Furthermore it helps in the imagination of the products as well as decreases the
expected risk [11].
Algharabat and Dennis [1] classified the effect of 3D products authenticity
on value opinion; on utilitarian value and on hedonic value. Enhancing the consumer
awareness towards products’ features, attributes and characteristics [4,10,18] and
improving the customer involvement in seeking and gathering extra information about
the product [4] all enhance the utilitarian value of 3D models.
On the other hand, it is claimed [5,11] that the gained hedonic value in 3D
product visualization is superior to the capability of utilitarian value production. The
higher interactivity the consumer gets with the web graphics, the higher the expected

hedonic value perceived [4]. The main attractions for the customer towards the 3D
products are entertainment, enjoinment and fun [10]. In comparison with multiplepictures and video-clips interfaces, 3D VR interface produce greater Telepresence for
consumers [18]. High level of interaction, possible dialog and communication,
collaborative features such as customization and co-creation are key things to engrave
the company name on the most favorite list [12]. Okonkwo suggested that offering
services like personalization or bespoke features would enhance the client selfexpression. In addition to the spoiling treatment the consumer gets from the luxury
brands, they seek to have made-to-measure and customised items specially for the
maturity consumptive clients [12]. 34% of the luxury customers believe that products
and services should be customized to their needs and desires [6].
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System Design

In view of the aforementioned facts and observations, the paper proposed HCI for
online luxury brand through fully immersive VR customer service points that have
been designed for 3D monitor representation. The intention behind the system is to
enable the potential user to obtain more comprehensible and clear information
through real-time 3D investigation of the photo-realistic virtual models. The 3D
content has been generated in Autodesk 3Ds Max software. Adobe Photoshop has
been used for editing and refining HD photos of actual products material to be used in
shaders and normal maps to obtain high detailed realistic textures. Consequently, the
scene has been exported to Unity 3D to create the real time virtual environment as
illustrated in Figure 4. The real-time interface functions were built with C#
programming language.
Evidently customers’ adoption of shopping luxury brands online is mostly
acceptable as these names have a global well-known reputation and trustworthiness
which is an influential factor on online-purchasing intention. The Louis Vuitton brand
has been chosen for our prototype interface design as they are highly associated with
luxury, have a great historical presence within the fashion world and in addition are
well known for their innovative techniques used to advertise their products. The
precise and photorealistic visualisation of a specific group of objects (i.e. travel bags)
from only one brand offered a more controllable environment for context
development. Obviously the system uses the specific brand as a sample case. The
main objective of this virtual reality interface is to identify the efficiency of such
system and highlight the positive or negative impact it might have in the decision
making process of the potential luxury brands customers.
The customization menu is placed in the right hand side of the screen, where
the user can choose between 3 types of material and 3 vertical hierarchy choices to
customise the front compartment of a travelling bag as depicted in figure 2 below.
The interaction with the product can be made either by the control panel on the left
bottom of the screen or directly with item by click and drag the mouse to rotate and
zoom in and out of the product as presented in figure 3.

Fig. 2. Screenshot of the prototype VR interface.

The system was evaluated in the Virtual Reality and Simulation laboratory
(VRS lab) of Glasgow Caledonian University (Glasgow, UK). The particular testing
environment offers state of the art equipment such as HD/3D projector, 3DTV, and
surround audio, all supported by custom-built workstations which entail NVidia
Quadro 4000 Fermi graphics cards. A wireless Bluetooth mouse was used in this case
as the mean of interaction with the Virtual Reality environment as it was deemed the
simplest and most cost effective way.

Fig. 3. Analysis of proposed VR interface components
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Evaluation

In order to evaluate the plot system, 10 users who represent the current customer of
the online luxury shopping have tested the system and answered a pre and post-test
questionnaire. The aim of the questionnaire was three fold. Firstly, to identify the
current actual shopping tendencies of the local population with regards to luxury
brand products; Secondly to measure the efficiency of the proposed interface through
customer satisfaction; Lastly, to receive further feedback regarding the interface
design and functionality. As such the questionnaire had three distinctive set of
questions. In this paper we will focus mainly on the second set of questions related to
the interface performance and usability. The participants were asked to build a bag of
their preference in all three colour schemes available. As such the users had the
opportunity to investigate the VR environment through a task, imitating a typical
customisation online process of their favourite products.

Fig. 4. Screenshot of the user during the trial session.
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Results and Discussion

The results of the second group of questions of the adapted QUIS (Questionnaire for
User Interface) presented a positive initial appraisal of the system. The questions were
marked in scale of 1 to 5, with 1 representing "Not satisfied" and 5 "Extremely
satisfied". The main set of questions and their scores are presented below in figure 5.
Notably the system scored particularly well in all seven interface related questions
with the lowest average of 78% for Q2 and highest average of 96% for Q6. The latter
is in contrast to the typical performance of the majority of online luxury shopping
experience which is usually hindered by overloaded graphics' context and elaborate
animated introductions. As such the users in this trial appreciated the speed and the
simplicity of the information provided. The lowest score was mainly due to the
conduit of interaction which was a Bluetooth wireless mouse. The specific device

although offers freedom of hand motion it is very difficult to point out and activate
menus due to the motion sensitivity. As such we currently investigate alternative
methods for navigating freely in the virtual environment, with the use of Kinect
tracking device.

Fig. 5. Graph of User Experience satisfaction score with the use of VR shopping environment

Further thematic analysis of the open questions elucidated a number of
intriguing themes useful for further development. In particular, 60% of the users
responded that they would prefer to do online shopping for luxury brands. The main
reasons described were split equally between better prices and more options available.
Almost 80% of the participants responded that the would like to see this system
applied in other products even non-luxury ones.
The users also responded unanimously that they would prefer to do online
shopping in a website that offers this 3D real-time visualisation and customisation
experience as it offers significantly better quality of visual information regarding the
product. The same positive response applied to four questions investigating the
proposed system acceptability and user future preferences. As such the users were in
favour of the system over traditional 2D image depictions, animations and videos.
Furthermore they stated that such application would increase their shopping
motivation of high-end brands as the real-time 3D visualisation and interaction
elucidates clearly all the aesthetic and functional aspects of the product that they
would like to buy. This is not possible currently with the use of the traditional online
illustrations and for this reason the majority prefer to identify the product online, visit
the store to experience the real-product and return to online shopping to complete the

transaction which is usually of better price. Our proposed system circumvents this
intermediate level and offers a photorealistic experience to the user.
Notably the system lacks any tactile interaction or appraisal capacity of
object's weight. This drawback is inevitably the only weak point which cannot be
simulated in a cost efficient manner. As we opt for off-the-shelf 3DTV hardware in
order to improve the cost-efficiency of the system, haptic devices (i.e. Phantom arm,
or cyber-gloves) are prohibitive. In contrary, the rapid market distribution of large
scale 3D TVs is providing an excellent opportunity for such online applications which
could visualise photo-realistically and in scale 1:1 the vast majority of the luxury
brand objects (i.e. bags, shoes, clothing, watches and other accessories).
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Conclusions

Overall this paper presented the design considerations and development process of a
novel VR interactive environment designed particularly for luxury brands shopping.
This novel application aims to improve the speed and volume of online shopping
through clear, photorealistic and fully interactive object 3D models which will enrich
significantly the user experience. The clarity of visual information aims furthermore
to enhance the trust towards the online information which are typically scrutinised by
the online shoppers during their purchases of high cost luxury brand products. By
improving the above, our hypothesis is, that we can further improve the decision
making process of the user which will conclude with a successful purchase. As such
we evaluated the proposed VR system and received feedback from ten users.
A concise but enlightening appraisal of the proposed VR shopping environment
and advanced user-interface was provided throughout this trial. The paper presents the
qualitative information, explores the empirical evidence regarding 3D visualisation
and analysed the user suggestions and future tendencies regarding such type of
interaction. The encouraging feedback and the suggestions derived will further be
transformed to interface solutions in order to accommodate a more flexible and
functional interface. Our future plans entail a number of additional yet simplified
interaction tools, that will increase significantly user's purchasing confidence and will
enable the user to investigate extensively the potential product prior to purchase.
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