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Abstract

This thesis represents a development from start to a proof of con-
cept for an automobile configurator with 3D visualization. This
proof of concept must be independent from other products and
should only need a web browser to use. To be able to develop
this type of product certain methods must be researched, these
include; methods for developing a web based user interface for in-
teraction with a 3D model, different methods for reducing data
size of CAD models as well as visualizing the model. As there
were two designers working alongside to develop this proof of con-
cept, there was a good opportunity to try different approaches in
terms of interface and test them on probable future users. A more
conventional approach was preferred by the users and therefore
chosen to be developed into a final design that would be for the
website. When developing, certain features had to remain unim-
plemented due to time and resource restraints but the test users
were still enthusiastic about such a product if the different aspects
were to be polished.
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Glossary

3D Three dimensional, as opposed to a picture
which is two dimensional, a 3D model or scene
has a depth as well which allows the object to
be seen from different angles.

B-Rep Boundary representation is a method for rep-
resenting a shape using only the edges of a
model.

CAD Computer Aided Designs are often created for
manufacturing and therefore includes precise
geometry for the model.

Hi-Fi High Fidelity, when used as a prototype is
something that resembles the original or the
final product.

JT Jupiter Tesselation is a lightweight format
used for product visualization and CAD data
exchange.

Lightweight A lightweight format is a format that contains
limited amount of information to reduce data
size, often derived from a CAD model.

Lo-Fi Low Fidelity, when used together with the
term prototype it refers to an early sketch,
often paper based, that is easy and quick to
create.

Three.JS A JavaScript library to ease the use of WebGL
in a web browser.

WebGL Web Graphics Library is a JavaScript API for
rendering graphics in a web browser without
the use of plug-ins.
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1 Introduction

Personalized gadgets and items are growing in popularity and this trend is also seen
in the car industry. In the time of writing, there are a lot of companies that let you
”build” your own car on their website by choosing, for example, which engine and
what rims should be used. One major upside of this is that the dealers that usually
would sell the cars will be able to have a handful of sample cars with different models
solely used for test driving rather than having several different colours and versions
of the same model. This leads to a better situation for the dealers as they would
not need to have large storage areas nor sell the model for a lower price to get rid
of it [1]. The customers can instead go to a dealer and test drive a model, and if
they like it, they can use a software to build their own personalized car depending
on what preferences they have.

1.1 Issues with Existing Work

Although these products exist today, they can feel a bit lackluster, with mediocre
visualization, an uninspiring user interface without information about choices and
non-intuitive flow of design. That being said, each one also has their respective
strengths in different forms that needs to be taken into consideration when creating
a new prototype.

1.1.1 Visualization

One of the main limitations with the existing work is the visualization of the car.
Most of them uses 2D images from different angels where they replace the colour of
the texture when you change colour of the car. Because of this the users will have a
hard time to get a proper experience of the car they want to buy. Figure 1 illustrates
the car configurator which can be found on BMWs website [2]. The visualization
of the car here is a sequence of images which the user can use to ”rotate” the car
meaning you will view another picture, from a different angle. This is a solution
that acts as a supplement to a 3D model as it allows the user to see the car from
all sides while maintaining the intuitive control of rotating the car using mouse or
touch.
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Figure 1: Configuration of BMW 318i Touring [2]

Albeit it being a decent solution for 2D it cannot compare with the look and feel
of a 3D model, where the user is in charge of every aspect of the view. This being
said, too many choices is not either good for the user as it can lead to confusion and
a loss of interest for the user [3]. A solution to this could be 3D with set viewpoints
to start from, this way the user can both be in full charge of the situation but also
not get lost in the navigation and the vast amount of choices in regards on how to
steer the camera.

A configurator that mainly uses 3D models would also need to be designed in such a
way that a 2D visualization should suffice as every user might not have the required
computing strength on their device to render a 3D object. A good example of this
would be if the user decides to configure a car on their old phone, they should still
be able to use the product, but possibly without the 3D visualization, and instead
have an image of the car that changes depending on choices made.

1.1.2 Graphical User Interface

Most of the existing configurators have divided the configuration of the car into a
few groups, the big ones being; Model, Engine & Transmission, Exterior, Interior,
Extra/Addons and Summary. While the summary usually does not have any choices
to make it is good because it allows the user to more easily get an overview of the
product and increases the users level of comprehension. Too many choices at once,
as noted before, will lead to the user being overwhelmed [3]. Another upside of
categorizing the configuration into core groups is that the design flow comes more
natural, the user starts in one group of the configurator and ends in another. The
task in each group for the configuration will be to do all the choices wanted for that
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category and then moving on to the next. By doing it this way the user also only
has to focus on doing one choice at a time and can disregard the rest of the vehicle
for the time being.

Figure 2: Configuration of Audi Q3 [4]

One issue, even though the choices may be organized in a good way, is the placement
of interactive parts in regards to the visual. For example when doing a configuration
on an Audi Q3, when choosing some of the exterior colour, the visualization of the
car itself cannot be seen unless you scroll up to the top of the site again which makes
it very hard to see the differences between different shades of black for example. This
is illustrated in figure 2 above. At the top of the image you can see the visualization
of the car and there is another row of colours below the very bottom Pearl effect
that can be hinted.

1.1.3 Comprehension

Lastly, another issue is the comprehension of the product, some of the users who
buys a car may not know what they want or why they want it. It is common that
the user have a specific goal in mind, for example that the car needs to fit a baby
chair and be safe enough to drive or that the car should look a specific way [5].
Special new features are usually something that the dealer makes the user want by
presenting selling points rather than the user wanting them beforehand. With this
in mind, an online car configurator that does not have the dealers help needs to be
clear and comprehensive so that the user itself can read more about specific parts
and how they would affect them or the car.
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This being said, almost all of the current configurators allows the users to read more
about each specific choice, but the information contained there can be lacking or
designed in such a way that the user still needs to search for additional information
about the feature online as shown in figure 3 below.

Figure 3: Extra information on spare wheel in ford configurator [6]

Figure 3 illustrates the extra information you get when reading about a spare wheel
using the Ford configurator. One may think that not too much information is needed
when reading about a spare tyre, but the information here is solely the size of the
tyre and one could expect it to be the same as the inherent ones the car is using.
With this in mind the information could be more along the lines of ”Spare Wheel
- Width: 175mm, Ratio: 65mm, Rim: 14”, can easily be stored below the car in
a compartment.” Something the users actually cares about and information that
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affects them. The size alone does not help the user without labels.

1.2 Objective

Seeing the current issues the objective of this thesis is to develop a prototype of
a car configurator where visualization of the car is properly done in 3D so that
the experience for the users are enhanced. This prototype needs to be web-based
without the need for external software to be downloaded or installed. To be able
to use this on e.g. a weaker laptop, phone or tablet, a Lightweight format called
Jupiter Tesselation(JT) will be used rather than the CAD format. In addition to
this, the parts hidden behind another part of the car will be removed to lower the
amount of polygons visible at the screen at all times.

To be able to create this prototype the following needs to be done:

• Create a user interface for the prototype

• Reduce the data size of a CAD model

• Visualize the data using WebGL

• Implement the visualization and interface on a website
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2 Theoretical Framework

2.1 Hedonic & Pragmatic Design

According to Marc Hassenzahl[7], user experience can be divided into two separate
parts, hedonic and pragmatic. Hedonic refers to the products perceived ability to be
something, e.g. the product feels safe, product seems competent etc., a trait of the
product itself. In contrast to this one can also look at the pragmatic qualities of a
product which refers to the perceived ability to do something, e.g. how easy it is to
find a location, or how efficient the user can complete a task [7].

”Or to put it differently: Simplicity suggest fulfillment of do-goals, whereas
novelty suggests fulfillment of be-goals.” [7]

While both qualities being important, this thesis will focus more on the pragmatic
view of the prototype as this model of view assumes that the different aspects are
unrelated, the quality that makes a product efficient is not the same quality that
makes it beautiful. Michael Minge and Manfred Thüring however connects these
two parts using the pragmatic and hedonic halo effects that arises when using a
product. A hedonic halo effect is that ”beautiful is usable”, while pragmatic halo
states that ”usable gets beautiful”. According to their research, when in the early
stages of using a product, the aesthetics influence the perceived usability, and at
later stages, the usability influenced the perceived aesthetics [8].

2.1.1 Pragmatic User Experience

To ensure a good pragmatic user experience, an interface of a product needs to be
intuitive and consist of logical steps to reach the destination. To create such an
interface the design needs to be consistent and use standards [9], e.g. red means
no and green means yes. Similar symbols and words should also not do completely
different things, the user should get the expected feedback from an action. This
makes the undergoing task go more smoothly and more efficient by preventing some
errors. To further increase intuitiveness, each action can also be represented with an
image as a text and image together improves the comprehension for the user [10].

Another big factor in ensuring a better pragmatic user experience is to allow fre-
quent users to use shortcuts [11]. This being said, the product still needs to have a
recommended usage for any new users that have not used it before. The advanced
users though, will be able to use shortcuts to navigate through the product easily
and get straight to performing the desired action which will allow the product to be
much more efficient once the users are used to navigate within it. This navigation
needs to show where the user has been, where it is and where it will go. A poorly
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made navigation will lead to confusion and disorientation for the users which can
result in a loss of interest [12].

2.2 User Experience Questionnaire

The User Experience Questionnaire (henceforth UEQ) is a widely used questionnaire
with 26 questions created by Martin Schrepp et al. to assess a products attractive-
ness by looking at five different qualities [13]. The questionnaire itself can be seen
in appendix B.

Figure 4: Hedonic and Pragmatic qualities for Attractiveness in UEQ [14]

.

Figure 4 shows the different pragmatic and hedonic qualities that together build up
the perceived product to assess attractiveness. Each of these five qualities depend
on four factors, and attractiveness in general has six factors that is outside of the
pragmatic and hedonic ones which builds up the 26 questions in the questionnaire.
Each question consists of a scale of 1-7 with opposites where the user can choose
which one best describes the product as shown in figure 5.

Figure 5: The first three questions of the questionnaire [15]

.
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The questions are structured in such a way that half of them has their negative value
on the left side and the other half has the negative value on the right side as seen
in figure 5. Many of these questions are also quite similar, e.g. not understandable -
understandable and easy to learn - difficult to learn but weigh differently and may
belong to different qualities.

2.3 Importance of Visualization

Humans are visual beings and think in a graphical world as our vision system has the
highest capacity for processing information out of our brain functions [16]. Imagine
reading a book, when something is described, the reader draws a picture of the
scenario in his or her mind to make it more accessible. This being said though,
the picture one person draws in their mind differs a lot from another persons as
these images are based on experience. Because of this, it is important to bring
fourth a visual explanation of the scenario if the goal of said scenario is to make
every participant to see the same thing. On top of this, the graphical information
processing is preconscious, which means that it happens without us thinking about
it, which frees up our mind to do other stuff, e.g. think of the next step in the
process [16].

To achieve credible results when visualizing, the visualization has to be as realistic
as possible, with reflections from light sources and interactivity so that the user can
examine it closer. When these are applied to a 3D model, the users have a much
easier time comprehending the model and how it will look and feel. This being said
though, a 3D scene which has bad performance and looks unrealistic invites the
users to be critical about the product as a whole [16].

2.4 Three.JS

In order to visualize a model without using external software that the user has to
download or install, an open source JavaScript library called Three.JS can be used
[17]. Three.JS is currently compatible with most modern desktop browsers and uses
WebGL, which is an API used for 3D graphics on the web. It is based on OpenGL
2.0 (also an API for web graphics) and provides similar functionality in terms of
rendering [18]. However, if the browser does not support WebGL, it can also use
HTML5 canvas or use an approach based on vector graphics [19] which makes it
flexible and allows it to cover all modern browsers. As this is the only requirement
for Three.JS, any products made will be usable on different platforms and not only
on desktop, even though the performance may differ depending on the computing
strength of the graphics card.
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2.5 Lightweight Format

A CAD model can be very large and consist of several thousand parts as every
chord and screw needs to be included in the blueprint for production. On top of
this, information about each item also needs to be precise, e.g. a screw that is too
big or too small wont fit in its designated place. Because of those two factors, a
CAD model of a full product, e.g. a car can be very rough to handle in terms of
computing strength for the calculating unit. This makes it hard to visualize several
parts of the car simultaneously. To be able to handle such scenarios, software for
CAD or for creating precise geometry in general also has means to convert this
data to a lightweight format which usually creates an approximation of the model
using triangular meshes [20]. This lightweight format is usually preferable when
collaborating with others as the data may need to be shared between computers.

One of those lightweight formats are called Jupiter Tesselation (JT), which is cre-
ated by UGS-PLM (Siemens) [21]. The JT format consists of a combination be-
tween facets and the B-Rep of the model and is widely used within the automobile
industry[22] which makes it a good choice for this project.

2.5.1 Model Simplification

On top of using a lightweight format, the data size of the model can be reduced fur-
ther by several different techniques. These techniques is mainly based on four differ-
ent approaches; surface entities, volumetric entities, explicit features and dimension
reduction depending on how they are simplified [23]. One volumetric technique is
called ’Effective volume based simplification’ which suppresses or ignores geometric
details with a volume that is lower than the set threshold [24]. This is usable for
simplifying the model of a car as it will allow the removal of screws, bolts and elec-
trical wiring that is not interesting to show when visualizing. Another technique for
simplification which in this case is used together with this is the removal of notches
and holes to create a solid body [23].
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3 Method

The product/prototype will be a web based interface which implements WebGL
to visualize the model. Two separate prototypes will be created as far as Hi-Fi
and evaluated. These two will then be the base when creating a final design that
hopefully covers all needs for the user.

3.1 Pilot Study

First and foremost the current configurators on the market needed to be examined,
to learn what could be improved upon them and what their strengths were. To
analyze and compare them, notes for 10 different configurators were written and
each one was ranked with a score from 0-10 in a few pre-chosen criteria;

Ease of Use How easy the interface was to use, were all elements understandable
from the get go? Were you made aware of your choices?

Experience What did you feel when creating your car, was it fun or tedious? Any
specific parts of the configurator that made you feel in a specific way?

Visualization How good was the actual visualization of the car? Reflections?
Quality? This criteria only focuses on the actual visualization and not the
interaction with it.

Animations Also only used for the visualization, was there any interactions you
could do with the visualization? E.g. Open a door. Note: This criteria did
not affect the actual overall score of the product. The reasoning behind this
was that most of the available products did not include any animations or
interactions with the actual visualization which made the score unfair as most
would have 0 in score.

Overview of Choices How well could you see what you were able to include in
your configuration? Did the user understand what each choice meant for the
configuration?

Overview of Chosen After making the configuration, was there a good summary
that made the user aware of what choices it had made? Was it easy to change
these choices if the user had a change of heart?

Appearance Was the product visually pleasing?

Overall Overall score, if the user only could give one score for the entire product.
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Actual Overall The average of all scores, with the exception of Animations, which
was not included in the score. Note: This score was not given my the user but
rather calculated with the help of the other scores.

The reasoning behind having both an Overall score and an Actual Overall was to
make sure they were close to each other in terms of value. This because if they are
not close, some criteria might be missing or abundant to make a fair representation
of the product.

3.2 User Testing

User studies will be conducted throughout the project parallel to the design of the
interface to ensure that the product will meet their needs. The chosen group for user
testing people aged between 32-70, regardless of their gender. The reason behind
this choice was that they are the ones most likely to use the product to design their
car. While there probably will be a lot of younger people also using it all of them
may not have the economy to buy a new, specifically tailored, car.

The test group was obtained through friends of family and colleagues to avoid biased
opinions directly from family and friends. In the group of selected users there were
people both with and without prior experience of car configurators to ensure that a
broad spectrum was covered. According to Robert A. Virzi, up to 80% of usability
problems are detected with four or five subjects and the most severe problems are
detected with the first few people [25].

”Elaborate usability tests are a waste of resources. The best results come
from testing no more than 5 users and running as many small tests as
you can afford.” [26]

For Lo-Fi tests a small explanation was given to the user regarding the product and
the different parts and interfaces that was available were discussed. 4-6 users were
tested for each interface and they were asked to choose their favourite one in each of
the categories; Model, Configuration and Summary that will be covered in section
3.3.1. A few of the designs were also remade during the tests to fit the needs directly,
e.g. in one test a user wanted a time line to be present, so one was made during the
test and could be moved around to fit the users need.

As for Hi-Fi and final design tests, 6-7 users got a scenario they had to complete
which included all available features and the different parts of the configurator as
choosing car model and changing specific parts. In these tests the user was given
minimal information and help to check whether they could find and complete it on
their own.

After the users had completed the scenario, they were also asked to complete the
aforementioned UEQ (User Experience Questionnaire). A big reason behind using
this was the existing framework to easily extract statistics and comparing two dif-
ferent interfaces in terms of score. The latter was important for this product as two
separate prototypes was developed simultaneously, by two different designers, that
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in the end would need to be merged, taking the best parts of each one and creating
a final design.

3.2.1 Persona

Arguably there is no right or wrong answer to how many personas that should be
used for a product even though one standard is a single primary persona for each
unique interface [27]. For this product, only one persona was created during the
design phase because too many personas may cause the design to fit the personas
rather than the actual users [28].

Erik Jansson, Age 39, living in central Stockholm and is the co-founder of a law
firm. He is interested in new technology and he cares a lot about the environment.
His free time is usually spent with his wife Maria in their newly bought cabin in
the archipelago where he can enjoy a glass of wine and relax. Maria is a newly
graduated Swedish language teacher who spends her free time being active in dif-
ferent associations and solving cross word puzzles. During workdays Erik usually
works pretty late into the evenings and mainly uses his car as transportation to and
from work because it offers a convenience that public transportation can not. Every
morning starts the same way; Erik catching up on the latest news about technology
and what has happened in the world from different sources. He currently drives a
Volvo which he is the second owner of since a few years back, although he likes it
he is currently looking to get a new car that fits his needs and his lifestyle better.

3.2.2 User Scenario

To create the scenario for testing each prototype a meeting was set up with both
designers as well as a potential user participating. In the scenario, the persona,
Erik, had to navigate a configurator to analyze and highlight the problems that
might arise. The scenario was created to ensure that the user had to, at least once,
perform each of the included features to test them. The scenario was created by
illustrating a task done by the persona and all of the participants would jot down
their thoughts and ideas for that step.
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Figure 6: Creating a user scenario

Figure 6 illustrates the written scenario where a yellow post-it is an action and the
notes below, without colour coding, consists of thoughts and requirements for each
step. The actions the persona had to go through is as follows:

Choosing a model to configure The user should get appropriate information re-
garding the model when its using the default setup, e.g. horse power, torque,
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carbon dioxide emissions etc. The information shown here should vary de-
pending on what type of car the user wishes to configure, if it is a family car,
safety is more important than horse power for example. Selling points and key
features should also be visible to induce interest of the model.

Changing colour of the exterior Important here that the colour of the car is
changed reasonably quick, the user should not need to wait for feedback. The
colours available needs to have an image with their respective colour so that
the user can see beforehand what to expect.

Changing scene of visualization The different scenes should each have their own
set of lights and changing the reflections on the car. This should be easily ac-
cessible as other choices, e.g. colour of the exterior, could rely heavy on what
kind of reflection it gives.

Choosing different rims When changing rims, the camera should automatically
zoom in on a wheelhouse, but it should be very easy to navigate back to the
default camera angle. As with the colours, each item in the menu should have
their own picture to illustrate how the item looks without needing to click it.

Navigating to interior tab When starting to configure the interior, the camera
should move inside the car with the default view being from the drivers seat
looking out on dashboard and passenger seat.

Changing upholstery Nothing specific here except that it should act and look
like the other types of choices for the car to ensure consistent interface.

Choosing a different colour on dashboard See previous action.

Navigating to addons/extra tab As not all of the addons changes how the car
looks, e.g. cruise control etc., the items could take up the full width of the
prototype and have small descriptions for each. Rather than doing this, it was
decided that it should look and work the same way exterior and interior works.
Every available choice though should have their own icon for retrieving more
information about the item, this also applies to earlier choices, like rims.

Adding a GPS The section with extra information should if possible also include
a short movie about the feature in effect if possible to make the information
easier to indulge.

Navigating to summary tab Should have a clear focus on showing the user the
choices made on the car and visualizing them. The sum of prices for choices
should be seen here, rather than just the total price which always should be
visible during the configuration. The users should also easily be able to go
back and make changes to the car from the summary tab.

Removal of GPS One idea that rose was the feature of being able to remove items
directly from the summary tab. This was decided that it needed to be tested
in one of the prototypes.

Navigating to choice of engine As an engine and transmission can vary a lot
and have a big impact, these choices had to be illustrated in a different manner
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than the rest of the choices. This because the user always had to have more
information about each part rather than having to read extra about each
engine.

Choosing a different engine It was also decided that the choice of engine and
transmission should be at the very start of the configuration as this could
restrict the choices available. A model with a very strong engine for example
should perhaps not be able to be bought with some of the tyres as this might
affect the road safety.

Adding winter tyres and towbar The user should easily be able to go back and
fourth between phases of the design which would require a timeline of the
process, which should always be visible.

3.3 Prototypes

Each prototype consisted of three parts that was tested by users;

Choice of model A page in which the user would choose which car model to con-
figure further.

Configuration Showing how you could configure the car, the idea here was that
the different sections of the configurator would be similar in terms of layout
to keep consistency across the interface.

Summary When the user is done with the configuration a summary is needed so
that he or she knows what choices has been made and hopefully wants to go
through with the purchase of the car.

Not all prototypes will be shown below but rather a select few which will be dis-
cussed. The rest of the prototypes are avaliable in appendix A.

3.3.1 Lo-Fi

The Lo-Fi prototypes were first sketched on paper and briefly discussed with pros
and cons. After this, the ones that fit the vision of the product was created with
the help of Balsamiq Mockups which is a software used to create wireframes.

3.3.1.1 Model

In regards to designing the choice of model the ideas that fit the vision of the product
were quite limited. The choices here were to either make it look like a part of the
configurator and use the same interface or separate it completely and make a new
interface for it.
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Figure 7: New interface for choice of model

Figure 7 illustrates a lo-fi prototype where the choice of model is separated from the
configurator and has its own interface. The idea behind this prototype is to make it
easy for the users to choose the preferred car by categorizing the models into types
which can be seen on the left-hand side. The middle part visualizes the car so that
the user can see what a default configuration looks like. Last but not least there is
a right-hand side of the prototype as well which consists of selling points and key
features for that specific model to make the user feel like they are making the right
choice.

3.3.1.2 Configuration

The configuration part of the prototypes would be the biggest one and the area where
the user spent most of their time. This being said this was also the area which got
the most focus when developing prototypes. As noted before, only a selected few of
the prototypes will be shown here, the rest can be found in appendix A.
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Figure 8: Early Lo-Fi prototype

Figure 8 illustrates one of the first lo-fi prototypes. The idea here was to always have
important information about the car as a bottom bar which could be expanded to see
a full summary and information. When user testing this though it was made clear
that the information took too much space and was not necessarily needed until the
configuration was complete. Another big issue with this prototype was the nestled
bars in the top right corner which was used to navigate through the different options
the user had.

Figure 9: Lo-Fi with changed navigation

After a few iterations of user testing another lo-fi, shown in figure 9 was developed
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which included new features. Important changes in this one from the previous was
the addition of a few set camera positions the user could use to more easily navigate
the visualization. The navigation which also now served as a time line was moved
outside of the prototype area to make room for choices. The choices are now also
represented below drop down menus where the user only can have one open at at
time for better focus on the task. The feature to save and rename the configuration
was also added.

After testing this interface a few weaknesses was found; the drop down used in navi-
gation was not needed as the categories are already represented in the configuration
menu. The navigation also felt out of place and would suit better being below the
car. The addition of renaming and saving the configuration got positive feedback
but no one felt that it was needed until the configuration was complete. The users
also wanted some information back at all times on the screen, the most important
ones being total price and estimated delivery time.

Figure 10: Lo-Fi using a different categorization

Another approach to the configurator part was to lead the user into two main parts
of the car where they would make all their choices, shown in figure 10. Here the user
first, after choosing a model, could do all the available visual changes to the car, what
colour to use, which seats etc. and after that they could change the performance
of everything. This would help the user to focus on one thing at a time, first
make it look good, and then make the experience of driving it equally positive. A
feature that was widely appreciated from the users here was the different colours
on the navigation bar, to show the user where it had previously been to reduce
disorientation.
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3.3.1.3 Summary

With the summary only being the end for the configuration and not the end of the
sale the user needed to be ensured that it made the right choices and getting a sense
of accomplishment when viewing the car he or she created. In the summary page
there was also a choice that had to be made if it should use the same interface as
the rest of the configurator or if it should have its own.

Figure 11: Summary as part of the configuration

The design shown in figure 11 includes the summary in the configuration and uses
the same interface as the configuration. The major upside of this is that the user
recognize every element as it has been previously used. It is also easy to make
changes with this design but it also feels more like a final review of parts to make
sure that the choices are correct rather than a summary of the car.
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Figure 12: Summary as a list

Another way to design the summary was to do a list so that the user not only got
information about the choices he or she made but also about the car in general.
This layout allows more freedom when it comes to what information to show as it
is scrollable and can fit as much as needed.

After user testing the different summaries a mix between the two was requested,
a summary where the visualization of the car was in centre but with additional
information both about the choices that they had made but also about the car in
general so that they got an extra push to actually buy the car once finished with
configuration.
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Figure 13: Summary with configuration choices

A different approach to the summary page was a design that allowed the users to
make some changes, a confirmation of the choices. Here, in figure 13, the user could
also easily swap between their choice and the default choice to the model to see
the difference in price, Co2 emission etc. to ensure that they had made the correct
choice. The users responded positively on this type of summary that would ensure
the user of their choices.

3.3.2 Hi-Fi

The two Hi-Fi prototypes (henceforth called A & B) were created using Adobe
Illustrator and Sketch respectively. Only the chosen Lo-Fi interfaces from user tests
were created as Hi-Fi. These were later on linked together using a software called
Marvel to create a scenario that could be used for user tests on the Hi-Fi.

3.3.2.1 Model

Regarding the interface for the choice of model nothing was changed since the Lo-Fi
and no new usability problems were found during the user testing of the Hi-Fi.
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Figure 14: Choice of model used in both prototype A & B

Figure 14 above illustrates the interface for choice of model which both prototypes
used.

3.3.2.2 Configuration

As mentioned before, the biggest difference between the two design approaches to
the configurator is in what way the user designs the car. One of them being that
they take care of one part of the car each time e.g. exterior or interior and the other
one being that the user does the design and the performance separately. When
creating the different designs, some features were deliberately left out of one of the
prototypes to ensure that they differed in therms of interaction as well as visuals.
An example of this is the button that allows user to go back to the last visited
camera angle which only exists in prototype B.
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Figure 15: Configuration interface of prototype A

Figure 15 illustrates one of the chosen interfaces for configuring a car. The right hand
menu is where you can make all your choices. Each item is organized into a subclass
depending on what type it is. Below the car there is a navigation panel for the entire
design phase of the car so that the user easily can jump back and fourth between the
desired categories. A new addition since the Lo-Fi prototypes is the removal of day
/ night mode and instead different backgrounds have been implemented so that the
user can ensure that their preferred colour also looks good when typical reflections
from e.g. a town is seen. This feature was widely appreciated by the users when
testing and was decided to be kept.
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Figure 16: Configuration interface of prototype B

The other design that was tested, shown in figure 16, had a few differences from
prototype A. One of the key changes is that prices were never showed during the
configuration, the user did not know the price of the car until finishing the config-
uration. The reasoning behind this is that the users firstly should pick whatever
parts they want for their car, not worrying about price. After this, when they get to
the summary screen, there would be choices to include or exclude certain parts so
that their preferred car also would fit your budget. Another big difference is the info
labels which adds a different way of navigating the prototype and making choices.
If the user would like to change the rims for example, they would only have to click
the corresponding label which can be found on the rims of the car. This would
bring up the left-hand menu which would allow the user to make their choice. Last
but not least, apart from the aforementioned structural difference, the system for
rotation and camera angles were changed in such a way that if the user ever ”left”
a predefined camera angle by manually rotating the car a small icon would show up
to help the user get back to the last visited camera angle. This icon which looks like
a globe can seen below the car in figure 16. A positive remark from the tests of the
camera angles for prototype B was the improved visibility of them by adding labels
and a icon to show which angle the user currently was using.

3.3.2.3 Summary

After user testing the Lo-Fi interfaces a clear majority of the users wanted a summary
which focused on the visualization of the car. The users reasoned that after all the
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choices are made, they would want to take a step back and look at their creation in
detail to ensure that they are satisfied.

Figure 17: Summary for prototype A

With this taken into consideration a summary where the visualization occupied the
majority of the application was developed which can be seen in figure 17. The upper
part is a bigger version of the visualization used during configuration which means
that it will work the same way, using the same camera angles and backgrounds as
before. Below this the user can see and read more about the choices they have made
on the car. And if they chose to change anything they can either navigate with the
navigation bar or hover over a choice and click an icon which will redirect them to
the selected part once more in the configurator. Below this, if the user scrolls down
is a complete specification of all the key features and parts that their car consists
of. This can be seen in figure 18.

25



Figure 18: Continuation of summary for prototype A

Here the users also have a choice to save their configuration and / or download it as
a PDF so that they can share it to friends and family. Note that the visualization
of the car still is at the top of the application and will continue to be so at all times,
just in a smaller format so that the user can expand the view whenever they choose.

Figure 19: Summary for prototype B
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Figure 19 illustrates the summary developed for prototype B. Here, the user has
another chance to make the final changes to his or her car. Here the user can also
see the price of each item and therefore the user could first design the preferred car
and then later on choose which addons is actually needed if it did not fit the budget.
Whenever the user changed something the model would also update, giving the user
visual feedback. When testing this type of summary, the users thought that making
the choice to go back and fourth between original and chosen part would rarely be
used. This because they already thought and weighed different options when doing
it in the configuration itself.

3.4 Model Simplification

On top of using a lightweight format, the data size of the model can be reduced
further by several different techniques. A big one, especially in the case of reducing
the size of a car model, is to remove parts that cannot be seen, which will remove
e.g. all electrical wiring inside a seat. This method is applied by selecting every part
visible on the screen, changing camera angle and again selecting everything visible.
For this prototype, roughly 11 000 different camera angles were used to cover the
different sides of the model.

After this process was completed, parts were removed based on their volume, e.g.
screws and bolts and the holes created by the removal of these were filled to both
improve the visuals and the performance. It is important to note that both of these
processes needs to be completed before or after removing hidden parts. This because
if only the screws are removed, but the holes not filled, the selection of visible parts
on the screen will also include parts seen through these holes.

Last but not least, all parts that were overlapping were combined into a single part
and the number of polygons were reduced. This means, in practice, that curves etc
will not be as smooth, but they were only reduced to such an extent that no major
visual changes were made, the exact geometry does not matter, as long as it looks
good for the user.

3.5 Web-based prototype

When creating the website for the prototype it was important to enhance the usabil-
ity of the hi-fi prototypes by adding more feedback for the user in forms of different
colours and animations in the visualization while keeping the already tested layout.
An example of this is the price tag that updates every time the user makes a choice
which costs money. In the prototype the text would only change but on the website
it will fade out and in to ensure that the user sees change on the site. This is extra
important when the a product involves money, the users needs to know how much
it will cost them so they feel safe using the product and not feel deceived by e.g.
hidden costs in form of taxes or alike.

To ensure a pragmatic user experience in terms of consistency and making sure that
the users feel comfortable using the product, well known libraries like Bootstrap was
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used, and icons was selected with that in mind. To improve visibility, highlights and
some were implemented using grey-scale to further improve the overview by making
the users set their focus on visualization and actions that can be made.

Figure 20: Predefined camera angles available

As seen in figure 20, a grey-scale as colour choice allows for a clearly visible feature
without forcing the user to put too much focus on that area and will instead be
redirected to where the animations and brighter colours are.

When designing the website it was also decided that product should not cover the full
screen on a 1920x1080 resolution monitor, but rather centered and covering roughly
half of the screen. This would allow users to get a better overview since no more
space was needed for the different features. It also allows users on lower resolutions
to view the same prototype without scaling it down to ensure consistency between
units.
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4 Results

4.1 Hi-Fi

The UEQ score ranges from -3 to 3, which represents the 7 different options that can
be seen in figure 5. When testing prototype A with the UEQ, the following results
were obtained;

Figure 21: UEQ results for prototype A

As seen in figure 21; prototype A got Excellent score in all categories, with Novelty
being the lowest in comparison to the rest, barely reaching the score of Excellent
rather than Good. These scores gave the prototype a score of 2.13 in attractiveness,
a pragmatic score on 2.02 and a hedonic score of 1.73.

Figure 22: UEQ results for prototype B

As for prototype B, the scores from UEQ is illustrated in figure 22. While it a lower
overall score, all of the scores except for Novelty had a score of Above Average. These
scores amounted to a total score in attractiveness of 1.64, a pragmatic quality score
of 1.43 and a hedonic quality score of 0.88.

Comparing the score of these two prototypes, the following result was obtained:
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Figure 23: UEQ Comparison for Hi-Fi prototypes A and B

As seen in figure 23, prototype A got a higher score on all qualities, but the two
main differences regarding score was Efficiency and Novelty.

4.2 Final Design

Based on the scores above, the websites design was based largely on prototype A,
with the addition of labels of the default camera angles to make it extra clear for the
user taken from prototype B. Although some features that the users wished to keep
is not included. This is due to lack of time developing the final prototype rather
than a choice to exclude them. One of these features is the choice of background
which could not be implemented in time as each background would need to have
their own 3D-scene with separate light settings. It is currently only implemented as
which type of reflections that can be seen on the car rather than positioning a car
in a setting (see figure 25).
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Figure 24: Interface for the choice of model

As seen in figure 24, the choice of model is done without visualization for this proof
of concept. This because a lack of optimized model which makes the visualization
have a delay which was not preferred when testing. Except for this, nothing major
is changed compared to the Hi-Fi version of it.

Figure 25: Interface for the configuration

As regards to the configuration interface, the camera angles have been, as mentioned
before, changed to make them more visible for the user which figure 25 illustrates.
The visualization of the car is using a matte gray colour which means that the
reflections of the chosen background (#2) is only seen in the window and headlamps
of the car.
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Figure 26: Start view for summary with focus on visualization

When the user navigates to the summary view, the main focus is the visualization
which can be seen in figure 26. The choices the user has made to the configuration is
shown just below the navigation bar, which shows where the user has been (Model
and Exterior) and where it currently is (Summary). If the user chooses to scroll
down to see more information, the area for visualization will shrink but stay on top
of the page as shown in figure 27.
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Figure 27: Interface of summary when scrolling down

The purpose of this view is to allow the user to further read about features that
is included and allow the user to get a better overview of the total price, both in
regards to the base price and the added cost from choices made.

4.2.1 UEQ Score

When testing the web based prototype with UEQ the following results were obtained:

Figure 28: UEQ Score for the web based interface
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Figure 28 above shows that the web based prototype had some issues with Depend-
ability, Efficiency and Attractiveness. Summing these up it got a total score in
Attractiveness that is 1.07, pragmatic score of 1.35 and a hedonic score 1.31 which
is significantly lower than the scores of the Hi-Fi prototype seen in section 4.1.
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5 Discussion

5.1 Hi-Fi prototypes

As the Hi-Fi prototypes were developed using static images that were linked together,
the visual feedback of the users actions were limited. For example, even though the
feedback of changing a rim resulted in a zoom in of the camera as well as the change
of model of the rims, this happened instantly and all at the same time rather than
the rims changing instantly and the camera movement taking a second. This makes
the user less likely to appreciate all feedback as he or she has to focus on noticing
what has changed on the entire screen rather than first seeing the rims changing,
then following the camera to the designated place. On top of this, different visual
feedback, such as the price fading in and out when it is changed to further ensure
that the user notices, could not be included.

5.1.1 Prototype A

Other than the camera angles not being visible enough, the users only gave positive
feedback for this prototype. Figure 21 illustrates the UEQ score of prototype A, with
an average score of 2 (in the range -3 to 3) which is very good. The only deficit,
in terms of UEQ score, of the prototype was its Novelty which includes score from
conservative - innovative, usual - leading edge, inventive - conventional and creative
- dull. Most of these scores can be seen as positive in both directions however, a
product does not have to be worse because it is conservative or conventional, that
would rather increase the ease of use as it might be similar to something else the user
has already experienced. Because of this, a lower score on Novelty might increase
the score in Dependability and Perspicuity. The product becomes more predictable
if the user has seen something similar before. The product also becomes easier to
learn as the user knows where to start looking when searching for an action. As long
as these factors does not make the product boring or dull to use, one could argue
that a conventional approach is a safe way to ensure ease of use.

5.1.2 Prototype B

As for the score of prototype B (illustrated in figure 22), which had a more uncon-
ventional approach for the configuration and summary, got a lower score using the
UEQ. One probable reason for this is the aforementioned consistency and conven-
tional approach regarding prototype A in comparison to prototype B. The lowest
score however that prototype B got was Novelty. Looking closer at the specific re-
sults that led to the score in Novelty it is shown that most users did not think it
was neither conservative nor innovative, most of the scores were in between. This
may be due to the fact that, in the UEQ, the users lacked the ability to describe
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more in detail which specific parts were e.g. innovative as they scored the prototype
as a whole. This in turn led to the prototype being scored as both innovative and
conservative as the base was very similar to other configurators, but some uncon-
ventional features were added, e.g. the pop-ups on the model itself which you could
use to navigate (seen in fig. 16). If these pop-ups were not appreciated by the users,
they would also reduce the score of Perspicuity as they clutter the work space if not
turned off.

Another factor that could decrease the overall score is the choice of model, prototype
B used a visualized model of the car rather than a picture that prototype A used.
This could decrease the realism and, as mentioned before, therefore make the users
lose interest in the prototype and score it lower because of that.

Prototype B also had a few critical values in the questionnaire, which may have been
due to the construction of UEQ, changing sides of ’negative’ and ’positive’ during
the questionnaire. This may have been due to carelessly filling out the questionnaire
or due to different users seeing e.g. unconventional as positive or negative.

5.1.3 Comparison

On top of the differences mentioned before, the UEQs for the different prototypes
were filled out by different, which were not asked beforehand if they previously had
used any configurators or similar products. This may influence the score as a user
that has no experience might be influenced by the feeling of excitement for a new
product when giving the scores whereas an experienced user would compare this
prototype with the ones already available.

5.2 Web based prototype

The web based prototype did not turn out as good as originally thought in terms
of visualization. This is mainly due to the fact that the model had too much com-
ponents which needed to be removed manually to ensure a reduction in data size
that would be enough to have the model in high resolution. The visualization was
also constrained due to time available as the original idea, see section 5.4, meant a
redesign of the project. The current visualization is not realistic enough to give the
users a feeling that they are configuring an actual car that is applicable to reality
rather than a computer graphic.

5.2.1 UEQ Score

As figure 28 shows, the final design got a worse overall score than the Hi-Fi but with
similar score in Novelty and Perspicuity. After testing the users mentioned that
some of them did not wait for the model of the car to load before they progressed in
the configurator, making them lose half of the functionality. To avert this, a loading
screen should have been placed that encouraged the users to wait while the model
loaded. When looking closer on the score of Dependability the users felt that it was
not secure nor did it meet their expectations. The latter one of these may be due to
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the fact that some of the users that tested the Hi-Fi also tested the final design and
they felt that the work should have had progressed further, hence not meeting their
expectations (one of these factors may be the aforementioned loading of the model).

Regarding Efficiency, the only quality that dragged it down was that the users
thought it was slow. The reason for this most likely being that the model of the car
loaded quite slow and the users had to wait. This problem could be handled by first
loading a very low quality version of the model which the users could interact with,
and then separately loading each part in high quality without having to interrupt
the user unless the aforementioned solution of loading screen would suffice.

As for the problems with Attractiveness, the answers were very spread, some thought
it was attractive and some thought it was unattractive, the product also got a low
score on the scale annoying - enjoyable where users felt that it was not annoying nor
enjoyable. This may be due to the lack of choices available in the configurator as
the users could only change the colour of the exterior and the rims, the addition of
more choices for the user may make the product more enjoyable. As for the product
being attractive or not, the score can probably be improved with the addition of a
better visualization, adding background etc, which will lift the users perception as
a while.

5.3 Limitations & Future Work

As for future work to create a product that can be sold, the process needs to be au-
tomated. The model and all information about it should be automatically retrieved
from a database, scaled down in size by reducing polygons etc. to be able to be
visualized. Preferably, each type of part should be handled separately to further
optimize performance. E.g. the user wants to change the rims on the car; when
the user opens the tab for rims, the information about all rims available for that
model should be retrieved so that there is no delay when switching between them.
When the user moves on to the next setting the unused rims can be discarded for
the time being. Alternatively, all information could be streamed, a single part at at
time to minimize the load on the unit using the product, however this would require
stronger servers and may not be optimal for a large quantity of users.

Another important feature to be included is a connection to a system for calculating
delivery time for the car. Because if a user wants to change to bigger wheels, the
wheelhouse may need to be custom made for that car which would require some
extra time for the production. Even though it may be decently easy to estimate
said time, the precision of the estimation can always be improved.

When the two features mentioned above is included, a solid product for the use for
desktop should be available, however, the lightweight model should also be able to be
reduced in size even more as some users may have old cellphones or tablets on which
they would like to use the product. For this, one solution could be that the devices
hardware specifications could be sent along with the request to pull information,
and based on this, the data size would adapt.

Another thing that is not included in the prototype is the features of backgrounds,
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or setting for the car, the users should be able to see how their car looks in the city,
with reflections from street lamps etc. as a start, with more advanced technology
they should be able to upload their own backgrounds (probably 360◦ photos), that
automatically will create a 3D scene with the correct light sources available for usage.

Last but not least, a feature that was discussed in the early stages of the product
was the addition of augmented reality for the product. With this addition the users
would be able so see their, not yet produced, car on their driveway by looking
through their phone or tablet. Going even further than this virtual reality could be
used that would enable the users to simulate driving the car of their choice.

5.4 EON Reality

This project began as a proof of concept to develop together with EON Reality, a
company that focuses mainly on Augmented and Virtual Reality software solutions
for knowledge transfer. They are mainly based in Irvine, USA but have offices
in different countries, including Gothenburg in Sweden. The original idea was that
EON Realitys software would handle the visualization to ensure that it would be well
visualized in terms on realism and speed. Although, due to complications within the
company, EON Reality had to postpone their development of a web-based version
for their product which for this prototype meant that another solution had to be
found for the visualization. This because one of the requirements for the prototype
was that no software had to be installed or downloaded which would not be possible
anymore using EONs product.

In the future, this product could be using a e.g. EON Realitys engine or any other
’professional’ engine that is already optimized and works well with reflections and
different settings.
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6 Conclusion

It is definitely possible to create a good online automobile configurator for the web.
Although the product of this project did not contribute to a much better visualiza-
tion in comparison to the currently available products it shows that it is possible
with more time and resources on the project. The test users were also very enthusi-
astic about this type of product, one containing a 3D model that they could interact
with, which means that such a product would be appreciated if the current problems
got addressed.

The visualization can be improved by either focusing more energy on developing
the WebGL version using Three.JS or by outsourcing that part to a company that
focuses on graphical visualization to ensure that the engine is optimized and can
handle high quality while maintaining performance. The performance could also
be improved by optimizing the model itself, by e.g. removing more polygons and
perhaps using a different lightweight format rather than JT that would work better
for this type of visualization.

As product got a very good score when testing the Hi-Fi but a lower when testing
the web based prototype, the Hi-Fi interface should be further investigated to see
which specific parts the users liked and disliked. This to be able to improve the
changes made to the web version (tweaks such as colouring etc.) which ultimately
led to a lower score in the UeQ. Although this score most likely is influenced by the
visualization as mentioned earlier, the changes needs to be overlooked to ensure the
best possible interface. The users also seemed to like a more conventional approach
rather than an unorthodox one as it would make the product easier to use which
needs to be taken into consideration when adding new features and building the
interface.

Even though this proof of concept may be lacking in some aspects it still shows that
this type of product is something that the users want and it has a lot of potential
given the right resources and time by adding the features mentioned in chapter 5.3.
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also like to thank Shafiq Réhman for guiding us when writing the thesis, for his
time and effort to make the thesis as good as possible. On top of this I would like
to thank Filip Hammarberg and Martin Lundquist for commenting and discussing
our theses on a monthly basis. Last but not least I would also like to thank EON
Reality for allowing us to use their office space and helping us while still using their
product.

40



References

[1] Krebs, M.: Wealth of wheels puts dealers in bind. Crain’s Detroit Business 17
(2001)

[2] BMW: Configuration of bmw 318i touring (2017) URL:
https://www.bmw.co.uk/configurator (Accessed: 2017-10-23).

[3] Kurt Matzler, Martin Waiguny, J.F.: Spoiled for choice: Consumer confusion
in internet-based mass customization. Innovative Marketing, Volume 3, Issue 3
(2007)

[4] Audi: Configuration of audi q3 (2017) URL:
http://www.uk.audi.com/uk/web/en/models/q3/q3/exterior.html (Accessed:
2017-10-29).

[5] Bell, G.D.: Self-confidence and persuasion in car buying. Journal of Marketing
Research 4 (1967)

[6] Ford: Extra information on spare wheel in ford configurator (2017)
URL: https://www.ford.co.uk/shop/price-and-locate/build-and-price-all-new-
fiesta#/catalogID/00M/?code=JED (Accessed: 2017-12-06).

[7] Hassenzahl, M.: The hedonic/pragmatic model of user experience. Towards a
UX Manifesto (2007)

[8] Michael Minge, M.T.: Hedonic and pragmatic halo effects at early stages of
user experience. International Journal of Human-Computer Studies 109 (2018)

[9] Nielsen, J.: 10 usability heuristics for user interface design (1995) URL:
nngroup.com/articles/ten-usability-heuristic (Accessed: 2018-02-21).

[10] Alexander Eitel, Katharina Scheiter, A.S.M.N.K.H.: How a picture facilitates
the process of learning from text: Evidence for scaffolding. Learning and In-
struction 28 (2013)

[11] Jun Gong, P.T.: Guidelines for handheld mobile device interface design. In: In
Proceedings of the 2004 DSI Annual Meeting. (2004)

[12] Jane Webster, J.S.A.: Enhancing the design of web navigation systems: The
influence of user disorientation on engagement and performance. MIS Quarterly
30 (2006)

[13] Andreas Hinderks, Martin Schrepp, J.T.: Ueq-online (2018) URL:
http://www.ueq-online.org/ (Accessed: 2018-02-21).

41



[14] Martin Schrepp, Andreas Hindericks, J.T.: Construction of a benchmark for
the user experience questionnaire (ueq). International Journal of Interactive
Multimedia and Artificial Intelligence 4 (2017)

[15] Martin Schrepp, Andreas Hindericks, J.T.: Design and evaluation of a short
version of the user experience questionnaire (ueq-s). International Journal of
Interactive Multimedia and Artificial Intelligence (2017)

[16] Rohrer, M.W.: Seeing is believing: the importance of visualization in man-
ufacturing simulation. In: Simulation Conference, 2000. Proceedings. Winter.
(December 2000)

[17] : Three.js URL: https://threejs.org/ (Accessed: 2018-03-06).

[18] Anyuru, A.: Professional WebGL Programming: Developing 3D Graphics for
the Web. John Wiley & Sons, Incoroprated (2012)

[19] Dirksen, J.: Three.js Essentials. Packt Publishing (2014)

[20] Jae Yeol Lee, Joo-Haeng Lee, H.K.H.S.K.: A cellular topology-based approach
to generating progressive solid models from feature-centric models. Computer-
Aided Design 36 (2004)

[21] Song In-Ho, C.S.C.: Data format and browser of lightweight cad files for di-
mensional verification over the internet. Journal of Mechanical Science and
Technology 23 (2009)

[22] Lian Ding, Alex Ball, J.M.C.M.M.P.: Product representation in lightweight for-
mats for product lifecycle management (plm). In: 4th International Conference
on Digital Enterprise Technology. (September 2007)

[23] Atul Thakur, Ashis Gopal Banerjee, S.K.: A survey of cad model simplification
techniques for physics-based simulation applications. Computer-Aided Design
41 (2009)

[24] Lee, S.H.: A cad–cae integration approach using feature-based multi-resolution
and multi-abstraction modelling techniques. Computer-Aided Design 37 (2004)

[25] Virzi, R.A.: Refining the test phase of usability evaluation: How many subjects
is enough? SAGE Journals 34 (1992)

[26] Nielsen, J.: Why you only need to test with 5 users. Nielsen Norman Group
(2000)

[27] Tamara Adlin, J.P.: The Essential Persona Lifecycle: Your Guide to Building
and Using Personas. 1st edn. Morgan Kaufmann (2010)

[28] Nivala, W.C.Y.: Developing a persona-based user-centred design model in
relation to idea generation that will both manage the product design processes
and solve design problems. Master’s thesis, De Montfort University (2013)

42



A Lo-Fi Prototypes









  

Please make your evaluation now. 

For the assessment of the product, please fill out the following questionnaire. 
The questionnaire consists of pairs of contrasting attributes that may apply to 
the product. The circles between the attributes represent gradations between 
the opposites. You can express your agreement with the attributes by ticking 
the circle that most closely reflects your impression. 
 
 
Example: 

attractive        unattractive 

This response would mean that you rate the application as more attractive 
than unattractive.  

 

Please decide spontaneously. Don’t think too long about your decision to 
make sure that you convey your original impression. 

Sometimes you may not be completely sure about your agreement with a 
particular attribute or you may find that the attribute does not apply completely 
to the particular product. Nevertheless, please tick a circle in every line. 

It is your personal opinion that counts. Please remember: there is no wrong or 
right answer! 

 

B User Experience Questionnaire



 

Please assess the product now by ticking one circle per line. 

 

 

  1 2 3 4 5 6 7     

annoying        enjoyable 1 

not understandable        understandable 2 

creative        dull 3 

easy to learn        difficult to learn 4 

valuable        inferior 5 

boring        exciting 6 

not interesting        interesting 7 

unpredictable        predictable 8 

fast        slow 9 

inventive        conventional 10 

obstructive        supportive 11 

good        bad 12 

complicated        easy 13 

unlikable        pleasing 14 

usual        leading edge 15 

unpleasant        pleasant 16 

secure        not secure 17 

motivating        demotivating 18 

meets expectations        does not meet expectations 19 

inefficient        efficient 20 

clear        confusing 21 

impractical        practical 22 

organized        cluttered 23 

attractive        unattractive 24 

friendly        unfriendly 25 

conservative        innovative 26 

 


