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Introduction
For my final master project, I am collaborating with 
Dimenco. I will explore the field of Simulated Reality 
and how it can be applied to enhance the immersive 
experience for video games. This company is 
specialized in Simulated Reality (SR); 3D stereoscopic 
displays and interaction without wearables like 
glasses or headsets. As their product is new, 
research and development in the company are very 
relevant. At the moment Dimenco uses SR for the 
creative industry working with 3D modeling (CAD 
software) but is searching for new ways to apply 
their technology.

Immersive technologies used today, like Virtual or 
Augmented Reality, are explored worldwide. By 
replacing the controls with head or eye movement, 
these technologies can create a sense of really 
‘being there’ in the virtual world (Kors et al., 2016). 
I believe that these immersive technologies can aid 
in providing people regulated escapism, to avoid 
daily pressure, relax, and explore. VR and AR games 
like Pokémon Go or half-life Alyx use different 
ways to interact with the virtual environment, 
resulting in experiences that are not a regular way 
of gaming using a controller. Simulated Reality 

could also enhance the experience differently, 
and may influence the immersion of the user. If 
we understand how these technologies motivate 
and engage people in games, we can apply this 
knowledge to help people understand more 
complex matters in an engaging way. This has been 
done for VR in for instance training programs, like 
teaching aircraft cabin safety procedures (Buttussi 
et al., 2017) or create empathy by placing the user in 
someone else’s shoes (Kors et al., 2016).

The following report is a documentation of my 
process, using the Double Diamond Method 
(Nessler, 2018). This semester is deemed as a 
preparation for the Final Master Project. As the 
technology is new, the interaction and application 
of the system are under-explored. It still misses 
the ‘juice’ when interacting with the 3D display. 
So, the goal for this project is researching what 
exactly makes interacting with the 3D display ‘feel 
good’. This includes getting acquainted with the 
technology, and research how I can create a good 
immersive experience using SR. By creating a game 
and testing this, guidelines on creating in SR can be 
made to prepare me for my FMP.

Figure 1: Double Diamond process
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Process
Phase 1; discover
In this phase, the focus is to explore SR for and 
writing the FMP proposal. In this section, the 
first iteration for the FMP proposal is shortly 
summarised;

Design opportunity
For creating more focus for a design direction, the 
second perspective was used by doing interviews 
with employees and students from the Innovation 
Space at the TU/e. The students were interviewed, 
as they worked on a project for SR by applying it 
to education half a year back. They focussed on 
using the spatiality of SR for understanding complex 
systems. Talking to the employees helped to get 
to know the company, their current focus, and 
uses for SR. Today, the product is mostly used for 
understanding complex systems like visualizing 
big machines and 3D parts. New areas that were 
often mentioned in these conversations were 
entertainment, or enhancing the current experience 
with sound, or improving the hand tracking that 
is used. By aligning this to my own PI&V, the field 
of entertainment was an interesting direction. 
Especially the field of gaming, as it is Dimenco’s next 
point of focus.
 
First iteration
The primary research is done by using the Mixed 
Perspectives method (Council, 2007). The first-
person perspective is used to understand and 
learn how to work with SR by building prototypes 
of games and experiencing them myself. For the 
first prototype, a simple interaction is created in 
Unity using SR and the LEAP motion, to experience 
the technology firsthand (figure 2). I created an 
environment with different shapes that could 
be picked up by using your real hands, to see if 
different shapes influenced hand positions. This 
prototype and three other demos were presented 
to four users. Interacting with SR seemed to have its 
pro’s and cons. It seemed logical to use your hands, 
but a virtual representation of your hands was to 
understand the interaction. Something like a cursor, 
or rig seemed to help the users to understand what 
the interaction possibilities were. Not presenting 
a representation of the hands did increase 
exploration, but also seemed to frustrate.  

Conclusion
In short, both from the first and second perspective, 
it seems there is an element missing in the 
interaction to create immersion. Interacting with 
your hands is promising as it feeds on intuition 
but is also still vague to the user. When looking at 
the three stages of play (de Valk et al., 2012), SR is 
well equipped for the invitation stage by creating 
a novelty effect. Attention is lost pretty quickly and 
barely transitioning into the exploration stage and 
not at all in the immersion stage. Interacting with 
virtual objects does not elicit the haptic feedback 
users expect, breaking immersion. 

For the rest of the project, juiciness is used to look 
for other ways of presenting users with feedback 
aside from haptic ones. Juiciness is a term in game 
design to describe exaggerated redundant audio/
visual feedback on the players’ actions (Gray et al., 
2005), making the game ‘feel good’ (Jonasson et al., 
2012 & Pears, 2018). For this project, I experiment 
with how virtual objects can have a feeling of 
realness using juiciness. This is done by continuing 
with one of the three concepts presented in the 
FMP report; using the body as part of the game. As 
interacting with hands seemed a natural reaction in 
this first iteration, it was interesting to experiment 
with the body as a feedback system and see how 
our arms and hands can be used as part of the 
gameplay.

Figure 2: first demo
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Phase 2; Define phase
In this phase, a first conceptual design is made 
based on an HMW question. Furthermore, the third 
perspective is used by understanding the theory of 
juiciness and related work on stereoscopic displays. 
Also, a competitor analysis is done to understand 
the current market for stereoscopic displays. 
 
Related Works
Stereoscopic displays create depth perception 
via cues called binocular disparity and binocular 
parallax (Patterson, 2015). Binocular disparity is 
a slightly different image is received by the left 
and right eye, by creating a difference between 
the position of two of the same 2D images. The 
brain then fuses these images, creating depth by a 
phenomenon called binocular parallax (see figure 
3). Object X has a different position according to the 
left and right eye, but its’ position is displaced when 
both eyes fuse the left and right eye view creating a 
sense of depth. This can be done in multiple ways, 
like using shutter glasses to switch between the 
eyes. Today the most common way is to use auto-
stereoscopy or a parallax barrier. (Gouraud, 2011) 
This filter divides the images and directs them to the 
coherent left and right eye. A well-known example 
of stereoscopy in games is the Nintendo 3DS dating 
from February 2011.

In research, stereoscopy has been argued to create 
a greater presence and immersion in games and 
provide a way to understand complex 3D structures 
(Schild et al, 2012; Loup-Escande et al., 2017). There 
are no clear guidelines when it comes to game 
experience when using stereoscopic displays. Schild 
et al. (2012) state that stereoscopy might lead to a 
more natural gaming experience, as they found that 
interactions were more direct and less thoughtful. 
Kulshreshth et al. (2017) proposed guidelines when 
designing with a stereoscopic display, head tracking, 
and gesture-based UI (3DIU). They designed a flight 
combat game combining these three technologies, 
leading to an increase in performance. They also 
propose guidelines when working with these 
technologies and indicating that game genre is an 
important factor while using 3DUI technologies. A 
game should include a simple scene to not overload 
the player with stereoscopic stimuli, and design a 
game including 3D tasks for head tracking. 

Competitor analysis
In appendix B, four competitors are displayed next 
to each other. Most displays here use stereoscopy, 
aside from the Looking Glass. Most displays are 
used for the creator market; where 3D modeling is 
often used. Entertainment (like pictures or videos) 
is used mostly as a showcase to show what the 
technology can do. Research for an application 
in the gaming area is not prominent, and no 
new direction for gameplay can be found. Bigger 
monitors are more common for gaming but prices 
go higher quickly with screen sizes and features. 

Game design; first iteration
In this project, juiciness is used to artificially present 
users with feedback and make the interaction feel 
better. To understand what this ‘feeling’ entails, 
Swinks’ theory of game feel is used as a starting 
point. In this theory, three dimensions influence 
the feeling of a game; real-time control, spatial 
simulation, and polish. It seems that juiciness is 
part of the game feel in the form of the dimension 
polish; “any effect that enhances the interaction 
between objects in the game world, giving clues 
about the physical properties of objects”. These 
can be animation, visual effects, cinematic effects, 
sound effects, tactile effects. These effects do not 
change the underlying simulation but can influence 
both real-time control and spatial simulation. For 
instance, if a walking animation does not play 

Figure 3:  binocular parallax
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immediately when the character is moved it feels 
off. This juiciness is in a way to give feedback to 
the player and create a better understanding of 
the game world. Based on this, a How-Might-We 
question is formulated; 

How might we make SR more engaging, by giving 
virtual objects a feel of realness using polish 
metrics?

During the first iteration, it seemed that interacting 
with the hands could be promising for gameplay 
but the LEAP motion is still buggy. It can detect 
big movements like waving well but struggles with 
smaller movements like pinching. The head tracking 
of the SR system works really well, and could also 
be used to involve more of the body than only the 
hands. 

From this research question, the idea of remaking 
Fruit Ninja for research arose. Fruit Ninja is in 
general a juicy game, as it uses a lot of audiovisual 
feedback which makes the game more fun. Making 
this game in SR has allowed me to focus on thinking 
about new interactions using 3D, SR, and the 
LEAP motion. By making a game already, the idea 
of SR could also already be tested in a gaming 
environment. Figure 4 shows a sketch of the game 
can be found. To make the game 3d, three depth 
layers were used. The fruit seemed to be in front 
of the screen, at the screen, or behind the screen. 
Three types of fruit can spawn, as well as a bomb 
that should not be hit. The player can use their own 
hand as a sword to cut the fruits, so the blade is 
their hand palm leaving behind a trail when moving 
around. The fruits will splash, deform, and split when 
cut. The bomb will explode and subtract a life when 
it is hit.

Figure 4: first sketch interaction
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Figure 5: depth demo’s. top left: color change, bottom left: rig, top right: object, bottom right: size change

Phase 3; Develop
In this phase, the fruit ninja game in 3D is created. 
This game is created on a prototype laptop of 
Dimenco as I was able to take this one home. 
We all had to work from home again and I did 
not have enough space to put three monitors in 
my home. Three iterations have been done; like 
experimentations with depth perception, adding 
juice, and final adjustments. The final game is tested 
with Industrial Design students. 

Iteration 1; depth perception
During the development of the basic game 
mechanics, it became clear that understanding 
where your virtual hand is in 3D space is difficult. 
In this game, it is important to know where you 
are in relation to the objects you want to hit. To 
give players more feedback about their position 5 
different exaggerated options are explored (figure 
5). These demos were tested with 4 participants;

• Size change; objects further away are smaller
• Color change; objects further away are darker
• Object on hand; a katana as reference 
• Hand rig; A complete hand was shown
• No object; no feedback was given about the 

position

The demos where players hit the most fruit with 
were the katana, color change, and the size change. 
There seems to be a need for a point of reference. 
Sizing and creating shadows on the target could be 
a reference, which the player’s virtual hand needs 
to match. The object representing their virtual hand 
gives a hint of the interaction that is expected. The 
katana elicits a slicing or chopping motion, while the 
ball elicits a punching or punching motion
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Iteration 2; Final Game 
From the previous test, the katana, color change, 
and size changing of the object were taken into this 
iteration. Other juicy elements are also added. For 
a complete list, see Appendix C. In the game, the 
player can use their hand to slash which produces 
a trail following the sword. The fruits that are 
thrown into view in three different depth layers, as 
mentioned before. When the player hits one of the 
fruits they deform, splash, and split. An amount of 
fruits is also counted, and a pile of fruit peels can 
be seen on the ground. Among the fruits, a bomb 
can also spawn. If this one is hit, the screen will 
flash white briefly and a life is subtracted. The visual 
cues also have auditory feedback. The A low-poly 
representation of the game is created using 3D 
objects from packages bought from TurboSquid. 
The background has both big and small objects, 
to see if the player can better focus on the big or 
small objects or if it helps to focus on the fruits in 
the foreground. For an impression of the game and 
the 3D effect, look at the video here. (https://youtu.
be/_2injBtlIzI)

After showing this first version to two colleagues 
from Dimenco and one friend there seemed to be a 
few things missing. I did not completely incorporate 
eye-tracking into the game yet and not fully utilizing 
the ability of SR. Two changes have been made to 
include eye-tracking. A bomb flying at the player 
needs to be evaded by leaning to the left or right 
and adding spawn points for the fruits more to the 
side of the screen.

Final Test
This game is tested with 6 different students from ID 
at the TU/e to find how Simulated Reality influence 

games, and what aspects are important regarding 
a good user experience for gaming. Here it is also 
important to see if the juiciness improves the feeling 
of interacting with SR. The general setup of the 
test was a semi-structured interview. The setup 
of the test can be found in appendix D. First, the 
game was played on the laptop as long as the user 
wanted while they talk out loud. No hints were given 
before playing the game, to see their first idea of the 
interaction. The questions were used afterward, to 
help the user think more deeply. The entire study 
is filmed to watch back general interactions while 
playing the game. Audio is transcribed afterward 
and the video is deleted. An empty consent form 
can be found in appencix E.

Results and discussion
Using the transcriptions, a thematic analysis was 
carried out (figure 7). Firstly, it was not yet clear 
what the position of the katana was in the virtual 
world. The players had some trouble positioning 
themselves and their proximity to the fruits in 3D 
space. Darkening objects based on distance does 
not seem to be enough, but sizing does give some 
clues. The reference that was mentioned before 
is still missing, as there is no indication of how 
close you are to the object. This resulted in players 
missing the fruits often, or hitting them on accident. 
The game was maybe too dynamic, giving the 
participants little time to get used to the 3D and the 
form of interaction. This gave the wrong feedback 
of fruits being cut, which did not help with the 
players’ understanding of the game. Talking about 
the building block of real-time control of juiciness 
(Swink, 2008), it seems it influences how the 3D 
space is interpreted. Real-time control is the control 
of a virtual object, which is precise and continuous. 
Polish metrics, like the audiovisual feedback, as a 

Figure 6: images of the game

https://youtu.be/_2injBtlIzI
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way to show that the virtual world is responding 
to you. Here, it is an extra confirmation of your 
performance. For some players, this confusion 
causes frustration and loss of fun, while others 
see it as a challenge to figure out how to perform 
better. When the participant plays the game for a 
while, their skill increases, and hit fruits more often. 
This may point out that seeing 3D is something 
that needs to be developed. Understanding their 
position in a 3D space is also something that can be 
learned.

Secondly, the most common reaction of the 3D 
is a “wow” followed by an uncomfortable feeling 
of looking at the 3D. The players see the images 
double, and switching their focus on the fore- and 
background seems difficult. Multiple participants 
mentioned that the 3D effect should be applied 
from time to time. An example that was mentioned 
is exaggerating certain moments in the game like a 
sword swinging towards the player. The feeling of 
realness for the virtual objects is not fully present, 
but there is an idea of a virtual presence of the 
game in the real world. Some interactions elicit 
physical responses, for instance evading the bomb 
flying towards the player. One participant mentioned 
a tingle in the fingers. Participants also had different 
ways of interacting with the sword, ‘grasping’ it or 
placing their hand in a ‘chop’ position to ‘be’ the 
sword. But participants often mention that they 
lack haptic feedback. Some participants grabbed 
a pen as a physical representation of the sword to 
have some sort of haptic feedback. The physical 
responses were deemed as interesting for new 
gameplay, and align with the option of using it as 
over-exaggeration. It could be that SR can be used 
to increase juiciness, rather than using it as a tool to 
improve interactions with 3D.

Phase 4; Deliver
For the deliverable of this semester, I wanted to 
make some guidelines for myself to continue with 
developing for SR. In this section, I write down some 
guidelines based on working with the technology 
and testing it out with users. With these guidelines, I 
can start thinking about the next steps for the start 
of the FMP in the upcoming weeks.

3D effect
Stereoscopy requires a lot of focus. Make it easier 
for the player by not putting too much on the 
screen, as it gives the player too much to focus 
on. Avoid a too dynamic game and showing too 
much on the screen at once. This makes it difficult 
to fuse two images, as the players’ eyes need to 
shift to different objects constantly. Help the player 
get adjusted to the 3D effect by giving them time 
to adjust and focus on a steady object. Focusing 
can be made easier by giving objects shadows and 
details. Greater resolution of the screen gives better 
experiences. The laptop used in this semester has 
a small resolution, resulting in the 3D experience 
being wonky compared to the developer kit available 
at Dimenco.

Movement
Players need a point of reference to understand 
where they are in the virtual space. This could be 
shadows on the ground or audiovisual indication 
of getting close to their target. (Blinking, shrinking, 
sound). There needs to be relative depth; depth 
between objects is easier to experience than 
pointing out where an object is in space. In the fruit 
ninja game, the objects fly out of the screen and so 
removing the relative depth. It is also still difficult to 
see the fruits clearly as they move too fast. Move 
objects slowly and gradually. The player cannot 
follow jumping objects, making them unable to fuse 
the two images. 

Figure 7: thematic analysis
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Depth
The first instinct while working with 3D is using as 
much depth as possible, but mind to not use too 
much depth. Too many depth layers where players 
need to focus on is confusing and undermines the 
depth perception. In the fruit ninja game, having 
three depth layers required the player to shift focus 
too often which was not beneficial to the 3D effect. 
This includes not pushing the background too far 
away, and use bigger objects to help the player 
focus. The smaller objects in the background of the 
game (like the flowers) were really blurry and only 
confused the player. 

Keep in mind to avoid border violation: the left 
eye can see more of the left edge than the right 
eye, which causes missing information to create 
a 3D image. If an object is moved ‘in front’ of the 
screen, it can seem strange as the object appears or 
disappears out of nowhere. This was the case with 
the front layer of the fruits. These were difficult to 
focus on, as the player did not expect where they 
would come from. Objects ‘behind’ the screen gets 
cut off by the border of the monitor, so it looks like 

they move ‘out of view’. The fruits in the layer the 
furthest away were, therefore, easier to focus on.

Gameplay
Juiciness can be used as a feedback system to 
understand the gameplay but does not necessarily 
enhance the feeling of the realness of an object. 
Physical responses in the first-person perspective 
are triggered when tricking the brain, and not 
actually the ‘real’ feeling of touching an object. 
For instance, the bomb flying toward the player 
makes them flinch and move creating a small sense 
of realness. Tactile feedback is missed, making 
touching a virtual object (the sword) not feel real or 
physical. Juiciness does not seem to be a solution 
for making objects feel more real in 3D, but 3D can 
be used as visual juiciness. When working with this 
first-person perspective, it may be beneficial to 
use 3D from time to time. Movements towards the 
player can be exaggerated and elicit these physical 
responses, and avoid eye strain, comparable to 3D 
movies.

Figure 8: visualization of the 3D effect
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This project was a preparation for the final master 
project, focussing on if I could make Simulated 
Reality more engaging by giving virtual objects a 
feeling of realness using juiciness. For this, a 3D 
version of Fruit Ninja was created and tested. 
From interviews, it became clear that players have 
difficulty positioning themselves in the virtual world 
and their proximity to the fruits. Also viewing in 3D 
is still difficult, and might be better applied from 
time to time in a game. For instance, exaggerating 
movements towards the player. Guidelines were 
written from these results. With these guidelines, 
new ideas will be created during the next semester 
and eventually turn into a value proposition for 
gaming in SR.

For the upcoming semester, I will start my FMP 
and develop a value proposition for gaming with 
a working demonstrator. As this goal is still a bit 
vague, the first two weeks of the project will be a 
new discover phase and writing down clear goals for 
the FMP. In this phase, new ideas will be generated 
using the guidelines. Concepts I want to further 
explore are related to the physical sensation of the 
body using 3D (and experiment with other options 
that using the LEAP motion), but also looking 

into metaphors like a window or portal. I want to 
involve Dimenco in this process as well. Another 
thing that needs to be arranged is being able to 
test with gamers instead of just students. Options 
of recruiting them need to be explored early in 
the project, as the pandemic makes this more 
complicated. For the rest of the semester, I will run 
through one more diamond and complete a define, 
develop, and deliver phase once more. 

Conclusion

Future

Figure 9: General planning FMP
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Appendices
Appendix A: Personal Reflection

This reflection includes my development during my 
first semester of my final master year. This means 
a reflection on my competence in designing, how I 
prepared myself for the FMP and on my vision and 
identity as a designer. 

First of all, I used the opportunity at Dimenco 
as a way to develop more hard skills in order 
to realise my vision. Here, I state that I want to 
create environments where people can relax and 
experiment. I do believe that digital environments is 
something I need to learn in order to achieve this. It 
did seem more difficult to work with the technology 
than I expected. This does not include working with 
Unity, because this went surprisingly well. I notice 
I am getting quicker with understanding what can 
be done, and how to do this. I have only asked for 
help sparingly concerning programming, as I am 
not completely fluent in C# yet. Anyway, working 
with Simulated Reality feels completely different 
than working with Virtual Reality and requires a lot 
of trail and error. It is still hard for me to create an 
environment where people can focus their eyes 
easily and purely enjoy the game. This may steered 
me in being too focused on the technological 
realisation of the game and lacked my own focus 
in creating more juice. In the design, I could have 
focussed more on the juiciness between the 
player and the object (sword and hand) instead of 
between objects (fruits en sword). Working with the 
technology, I experienced that I am running against a 
kind of block. It feels I can contribute more, and that 
now I am currently just working with the hype of the 
3D effect. It is a bit contradictory to the competency 
of CA I chose. I need to find new ways to design, 
find an underlying mechanic that I can use to create 
something new and creative. I also worked less with 
users than I wanted to, because of COVID. I was 
not able to use the knowledge of the employees at 
Dimenco fully and I hope to be able to involve them 

more next semester. Testing with users, let alone 
gamers, was also not easy. I did learn how to plan 
the test sessions better, and communicate them 
fully online. For next semester, I do need to think 
about these matters more early in my process to 
include people in my process more often. 

Furthermore, starting with this project and 
delivering the FMP proposal in Q1 really helped me 
with clarifying my FMP. I have worked a lot on my 
professional identity and vision, and I am very happy 
where it is heading. I still have to clarify for myself 
what I mean with ‘escapes’, how I can design those 
and how to involve these values in my FMP. I do 
want to incorporate these feelings of relaxation and 
development in my FMP, but I still find it hard to find 
the link between SR and these values. In my process, 
I found it hard to distance myself from my own work 
as I lived and worked in a small space. I feel I can 
get more out of myself, but also a contradictory 
overwhelming feeling. I notice I am getting 
overwhelmed with my own and other people’s 
expectations, and get demotivated. I see other 
students doing really well, which makes me feel like 
my contribution to design is rather minimal. I am 
working to accept the current situation and making 
the best out of it. I can go on about how lockdowns 
change the process and demotivate you, but it is 
important I need to find my own boundaries and 
also convince myself of my strengths as a designer. 
I believe this will help me get over the hype SR, and 
create a noteworthy design that is very Jolie-like. I 
have to start thinking on how I want to fill in my FMP, 
and not only please Dimenco with what I’m doing. I 
think starting from this point of view will help me in 
making these values clear to me, and use them to 
develop my vision even further.
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Appendix B:  Competitor Analysis

Competitor Analysis

Dimenco Leia 3D SeeFront Looking Glass Sony

Website https://www.dimenco.eu https://www.leiainc.com/about-us/ https://www.seefront.com/start https://lookingglassfactory.com https://www.sony.net/Products/Developer-
Spatial-Reality-display/en/

Picture LumePad

Mission Our main goal is to create an experience 
that you cannot distinguish from reality. 

Visualizing your ideas in the most natural 
way, just understanding the fundamentals 
of how the thing should work and look. 
Empowered by our next generation 3D 
display technology you can achieve a lot 
more in a shorter period of time.

Our vision is to change the way we 
connect, create, communicate and 
educate – making memories become more 
present, connections more human, and life, 
much richer.

They claim that every LCD can be

turned into a 3D display with their 
technology, making size and application no 
issue.

Today, Looking Glass Factory is building 
a world in which everyone from LiDAR 
photographers to Unity developers to 
Fortune 500 companies can leave 
Flatland and enter the third dimension. 
Welcome to the (holographic) future.

Designed to stimulate the imaginations of 
creators in various disciplines, the Spatial 
Reality Display is a radical new expression 
of 3D and a new medium for artistic 
innovation.

Technology Simulated Reality; eye tracked 
Stereoscopic Display

Diffractive Lightfield Backlighting (DLB) stereoscopic displays with eye tracking Light Field Technology; big piece of 
glass to create a 3D model, by 
diffracting light from the image on a flat 
LCD screen

Spatial Reality; The basic idea of creating 
spatial content is to make the virtual world 
content connected to the bottom stand 
(included bottom accessory) placed at the 
bottom front of the display.

Location Veldhoven, LA California Hamburg Brooklyn Main office; Tokyo

Products + prices Development Kit 32”: €20.000

Laptop: ± €3000 (to be published)

Lume pad (tablet); $999,-

Leia Module (display); ?

LeiaGlo (see through display); ?

Monitor 32”; ?

Monitor 15.6” (evaluation kit); ?

Monitor 9”; $599.

Monitor 15.6”; $3000

Monitor 32”; ?

Monitor 15.125 x 9.25 x 9.125”; $4,999.99

Application Creators, Education, businesses Creators and businesses. The website has 
no proof for use cases but claims to have 
an added value for learning experiences, 
and has some mini games for it.

They have applied their technology to slot

machine games, the automotive industry, 
and had a collaboration with Sony to create 
a laptop.

They applied the technology to different

fields like drug discovery, medical and 
scientific visualisation, storytelling like films, 
and marketing

For developers

Services Content Development Services

An app store is coming soon

Developer platform

App Store

Social media picture platform; Holopix

Developer platform

Content development services

Content Development Services A studio (app store) is coming soon

Developer tools (own SDK, Unity, Unreal, 
VTK)

Discord

SDK download

Developer guide (Unity, Unreal)

Strengths Eye tracking Portable

Three different products for three different 
uses

Eye tracking

Has an evaluation kit, to see if the product 
could match a company.

Multi-person viewing

Regular pictures get converted in 
holograms

Very successful kickstarter campaign

Big company, and a big name

Weaknesses Use cases are badly communicated No clear use cases Few use cases, bad product 
communication

Chunky and heavy

Needs to be connected to a PC

Separate pc is required

Not many services

Not the focus of the company
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Appendix C:  Juicy elements

Visual
• Cutting fruit: Deformation of fruit, a splash 

particle effect and splitting of the fruit. Cut fruit 
will pile on the bottom

• Bomb explosion: white screen flash
• Bomb movement: particles like a lit fuse, 

indicating differences in fruit and bomb
• Katana movement: a white trail following the tip 

of the sword

Sounds
• All the sounds were recorded and edited using 

audacity.
• sword swinging: three different short wind 

sounds
• Cutting fruit: two different splat sounds
• Bomb explosion
• Bomb sizzling: used when a bomb was in view
• Throwing an object: short gust of wind when an 

object was thrown into view
• Background music: birds chirping to match the 

calm atmosphere of a farm and to draw focus to 
the fruits

• Game over: Small negative sound



17

Appendix D:  Setup Final Test

Goal
How does Simulated Reality influence games, and what aspects are important regarding a good user 
experience for gaming in Simulated Reality?

Sub-goals
What do they think of 3D and is it beneficial to the game? How could it improve gaming in general? Would it 
be different from gaming in 2D?
Does juiciness improve the feeling of interacting with Simulated Reality using the LEAP motion?

Method
The general setup of the test will be a semi-structured interview. First the game will be played as long as 
the user wants, and they will be asked to react out loud. The questions will be used as a guideline for the 
participant to keep talking.

The participants will be filmed, but these films will only be used to watch back the general interactions of 
playing the game. No face will be shown. Voice will be recorded, but only used to listen back for research 
purposes

Materials
 • Laptop with game and LEAP motion
 • disinfectant, masks and cleaning wipes (just in case)
 • Consent forms
 • List with questions for the researcher
 • Laptop to make notes
 • Checklist for responses?

Participants
 • At least 5 people need to be interviewed, which will be found through social media of ID 
(Facebook, WhatsApp)

Questions
Demographic questions
 - Did you have any prior experience with SR, VR or AR?
 - Do you game a lot? 
 - Age? 

Semi-structured questions
 - What do you think of the general experience?
 - Do you ‘feel’ the sword in your hand? How?
 - Do you ‘feel’ like you are cutting the fruits? Describe how it feels.
 - Do the audiovisual effects help you in achieving this feeling?
 - How can it be enhanced?
 - What do you (not) like about the game? Why?
 - How do you feel about the 3D in the game?
 - Does it add anything for you?
 - How do you think it could be beneficial to gaming?
 - Any other comments?
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Appendix E: Empty Consent Form

Consent Form 
Simulated Reality for Video Games 
Researcher(s): Jolie Helena Katsumi Smets, Master student Industrial Design, Technische 
Universiteit Eindhoven 

Purpose(s) and Objective(s) of the Research  
The purpose of this research is to research the experience of interacting with Simulated 
Reality (SR) in regards to video games. This is necessary to understand how this experience 
can be improved, and how the interactions can be developed in such a way to propose a 
valuable concept of SR for gaming. 

Procedures:  
1. You will be asked to engage with a videogame made for Simulated Reality 
2. Your behaviour will be observed by the researcher 
3. You will be asked several questions about your experience, this will be recorded using 

audio only in order to transcribe it later.  

Potential Risks and Benefits:  
During the study, you will interact with a game created by the researcher. This game is run on 
computers that are CE approved, and provide no further risk. 

There are no other known or anticipated risks to you by participating in this research. This 
study provides a low-risk setting where participants playfully engage with a fun game, help 
investigate what makes it feel more fun. These aspects could then be used in the future to 
improve (serious) games, and their application to eduction for the better. 

Confidentiality:     
• Confidentiality will be maintained throughout the study. The entire process and data 

will be pseudonymized.  Data will only be presented in the aggregate and any 
individual user comments will be pseudonymized prior to presentation in class. 

• Only the researcher will have access to the data to ensure that your confidentiality is 
protected. 

Video data, audio data, and pictures 
With your permission, the researcher would like to record videos, audio and take pictures 
during the study. The audio and video would be used to further analyse user comments and 
interactions. Pictures are used to document and report the study and will not be presented 
outside the university. Please indicate if the researcher is allowed to record video/audio/
pictures and if the material can be presented: 
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Storage of Data: 
• Data (including survey and interview responses, logs of computer use, and videos of 

interaction) will be stored on a secure password-protected server. 

Right to Withdraw: 
• Your participation is voluntary. You may withdraw from the research project for any 

reason, at any time without explanation. 
• Should you wish to withdraw, you may do so at any point, and we will not use your 

data; we will destroy all records of your data.  
• Your right to withdraw data from the study will apply until the data have been 

aggregated (one week after study completion). After this date, it is possible that some 
form of research dissemination will have already occurred and it may not be possible 
to withdraw your data 

Follow up: 
To obtain results from the study, please contact Jolie Smets (j.h.k.smets@student.tue.nl) 

Questions or Concerns: 
• Contact the researcher(s) using the information at the top. 
• This research project has been approved on ethical grounds by the Eindhoven 

University of Technology Research Ethics Board.  Any questions regarding your rights 
as a participant may be addressed to that committee through the Research Ethics 
Office, ethics@tue.nl, +31 40 - 247 6259. 

Signature Participant:      Date: 

—————————————————————  ———————————————— 

Be recorded Be used for 
presentations

Video Yes No Yes No

Audio Yes No Yes No

Pictures Yes No Yes No


