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Abstract

Nutrition related health problems like obesity are on the rise in our modern society.
Increasing obesity also entails a higher number of obesity related health problems, in
the likes of cardiovascular disease and cancer.

This study aims to create an Augmented Reality Serious Game focused on nutrition.
The application is about the making of Sushi, which is generally seen as healthy. The
game should motivate the end user to change behavior and eat more healthily.

To do this, existing works in Serious Games for nutrition and many other relating
works were reviewed. Based strongly on information gained from these publications,
the game “SushiAR” was implemented.

In an earlier prototyping stage, the game was evaluated for usability once, then
improved. The second evaluation, now with the completed game, again looked at
usability, but also focused on game experience, nutritional app quality and the main
research question.

The results indicate, that “SushiAR” has a good chance of changing behavior and
leading to healthy food consumption for end users.

To make this result less vague, further research with more participants for evaluations
needs to be done.
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Zusammenfassung

Erndhrugnsbedingte Gesundheitsprobleme wie Fettleibigkeit sind in unserer modernen
Gesellschaft im Aufmarsch. Mit hoherer Fettleibigkeitsrate erhoht sich auch die Zahl
der damit verbundenen Gesundheitsprobleme, wie Herzkreislauferkrankungen und
Krebs.

Diese Arbeit hat als Ziel, ein Augmented Reality Serious Game mit Fokus auf gesunde
Erndhrung zu erstellen. Dabei geht es in dem Spiel um Sushi, welches generell als
gesund angesehen wird. Die Anwendung soll den Endbenutzer dazu motivieren sein
Verhalten zu dndern und gestinder zu essen.

Um dies zu tun, wurden bestehende Publikationen im Bereich Serious Games fiir
gesunde Erndhrung und viele weitere verwandte Arbeiten angeschaut. Unter anderem
anhand der Informationen aus diesen Publikationen wurde “SushiAR” implementiert.

Noch in der Prototyp-Phase, wurde das Spiel auf Usability getestet und anschliefSend
verbessert. Die zweite Evaluation, jetzt mit dem fertigen Spiel, betrachtete nochmal
Usability, fokussierte sich aber auf Game Experience, Qualitdt von Applikationen im
Bereich Erndhrung und das Ziel der Arbeit.

Die Resultate zeigen auf, dass “SushiAR” gute Chancen hat, Verhaltensdnderungen
sowie gesiinderes Essverhalten fiir Endbenutzer herbeizufiihren.

Um diese Erkenntniss weniger vage zu machen, bedarf es weiterer Forschung, mit
mehr Teilnehmern fiir die Evaluationen.
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1 Introduction

In modern society junk food and other unhealthy foods are tasty, affordable and
abundant, making it increasingly difficult to resist eating unhealthily [BRJ16]. It is
easier than ever to not think about food and just go for something cheap and fast, like
a frozen pizza at the super market, or get something around the next corner, with big
fast food chains sneaking themselves in every niche they can find. This could be one of
the factors why problems relating to bad diet like obesity are ever increasing around
the whole world [Org00]. Health consequences of obesity include an increased risk
of premature death and several non-fatal debilitating complaints. It is also a major
risk factor for cardiovascular disease and cancer. Therefore it is important to spread
awareness and try to help people to a healthy nutrition, going against obesity related
problems.

Serious Games (SG), as a branch of video games designed for a serious purpose
rather than pure entertainment, already boasts a multi-billion dollar industry and
still grows steadily in many sectors, such as education, training, healthcare, engineer-
ing, military applications, city planning, production, crisis response and much more
[MJA14]. Naturally, in health and nutrition, there is also an interest in solving problems
with SG.

Augmented Reality (AR) sees an ever increasing number of publications as well, also
in the scope of SG for health. With new interaction methods and other possibilities, AR
can additionally help in solving these problems.

While both SG and AR are used in nutrition, both at once may still be a rarity. Most
SG with AR have a more medical use, like Parkinson’s research [van+16], medical
education and surgical training [GSS12] and many more.

That is why research based on AR SG with focus on nutrition is very interesting.

1.1 Research question

This thesis tries to partake in nutritional awareness with the implementation and
evaluation of an application focused on nutrition. Therefore the main question is
whether an AR SG, based on the making of Sushi, will be able to increase motivation
and interest for the end user to eat more healthily. Thus decreasing probability of




1 Introduction

obesity and obesity related diseases like cardiovascular diseases. To simplify, the
question is split into three sub-questions:

1. Does the Augmented Reality aspect of the game increase user motivation?
2. Does the visualization of the nutritional value and food help with motivation?
3. Are users more inclined to eat healthily after using the application?

The application was implemented in the same time frame as this thesis was written.

1.2 Serious Games

As stated, Serious Games are used in many sectors such as health, education and
training, and therefore have several proposed definitions. One of those is: ”A mental
contest, played with a computer in accordance with specific rules, that uses entertain-
ment to further government or corporate training, education, health, public policy, and
strategic communication objectives.” [AD11] Which can be somewhat compared to the
definition of a non serious game by [STZ04] as: ”A system in which players engage
in an artificial conflict, defined by rules, that result in a quantifiable outcome”. By
interpreting the artificial conflict as mental contest played with a computer, and the
quantifiable outcome as furthering objectives, the only big difference would be that the
“serious” part, with corporate training, education etc., is not considered.

[LES14] also describes Serious Games as an application with three components:
experience, entertainment, and multimedia. Where experience could be interpreted
as the ”“serious” part of the application, entertainment and multimedia as the “game”
part.

Going forward, the above definition will be used when talking of Serious Games.

“Games technology is in-expensive, widely available, fun and entertaining for people
of all ages, with various health conditions and different sensory, motor, and cognitive
capabilities. If utilised alongside, or combined with conventional educational or thera-
peutic approaches it could provide a more powerful means of knowledge/skilltransfer,
promoting healthy behaviours, restoration and rehabilitation.” [MJA14]

Thus trying to solve a problem with games, or here SG, is an ever growing ambition.
Not only in research, but also for huge companies, like BMW using it for marketing
purposes [Rog], or IBM, the European Central Bank and many more for business
training [Sli+14]. It is no surprise that the market for Serious Games is growing.

With the ever increasing number of SGs, more and more applications are also created
with AR in mind.
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1.3 Augmented Reality

Figure 1.1: Reality-Virtuality continuum.

These days, many applications that make use of AR technology exist and are used
daily by many users. These include, but are not limited to, Snapchat, Pokémon Go and
Google Translate. Each of these uses different aspects to create the AR experience.

Snapchat uses face tracking, to overlay peoples faces and alter their appearance and
ground planes to show an animated avatar doing random things like playing air guitar
and dancing.

Pokémon Go on the other hand, makes use of locational context so the players can
catch and ght the little monsters in the game and ground plane to show the pokémon
in a real world context when catching them.

With on the y text recognition, Google Translate augments the world around the
user with translated texts, wherever needed. Just pointing the camera at a menu or
something else with almost instantaneously translate the text on your smartphone
screen.

Milgram et al. [Mil+95] de ne AR on the Reality-Virtuality (RV) Continuum, as seen
in Figure 1.1, as a way to "augment* the real-world with virtual objects [Pal+18]. With
the ever growing number of high performance handheld devices and AR SDKs, mobile
AR is easier to accomplish than ever. Integrating virtual information into a person's
physical environment, anywhere [HF04], just like the three applications mentioned.

For ways of augmentation, there are many available, some of which are face-, image-,
gesture-, object recognition and surface detection.

Many of these functions made available through SDKs, such as ARCore, ARKIit and
Vuforia.
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1.4 Sushi

Sushi is generally seen as healthy food, even though there are too many variations
and llings to generalize this. Sushi originally came from Japan and is now consumed
globally. Most variations make use of special rice, algae and some type of lling, while
best known with raw sh, other alternatives like avocado are also often used. A short
description of tools used in making Sushi, different variations and nutritional aspects
will be given and some pictures shown, courtesy of [MouQ9].

1.4.1 Tools

For the preparation of Sushi, multiple tools are needed. While it is not an overly
complicated process, making Sushi does have many steps, starting from preparing
Sushi rice, all tools will prove useful. There are also different utensils which you might
need to prepare different llings you choose, but these will not be listed. Figure 1.2
depicts the following three items.

Figure 1.2: Hangiri (top left), Shamoiji (bottom left) and Makisu (right). Tools for
preparing Sushi.

Hangiri

The Hangiri is a wooden tub traditionally made of cypress wood and held together with
two copper bands. It is available in different sizes, which you can choose depending on
your use-case. Rice is put inside of it with the Shamoji to cool and to be mixed with
seasoning. Before use it is dampened with some cold water, so the rice does not stick
to it as much. Of course, other types of containers can also be used for this purpose.
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Shamoji

A at wooden spoon used to serve and mix the seasoning into rice. It is used as to
not cut the rice grains. It is also a symbol of unity between the mother and wife in
Japanese society. Traditionally, it was passed down from one generation to the next,
as a symbol of handing down family duties. Instead of a wooden spoon, one out of
plastic is often used.

Makisu

Thin bamboo sticks woven together with cotton string. One side of the sticks is at,
while the other is rounded. Makisu are used to form omelets and roll up Maki Sushi.
Since they are hard to clean, it is recommended to wrap them in cling Im, so the
rice can not accidentally stick to and between the bamboo sticks. As a replacement
aluminium foil can be used, but the resulting Sushi may not be as well proportioned.

1.4.2 Sushi Types

As stated, there is many Sushi variations. Figure 1.3 shows the ones implemented in
the application and discussed here.

Figure 1.3: Four different Sushi types. Maki (top left), Uramaki (top right), Temaki
(bottom left) and Nigiri (bottom right).

Maki

Maki sushi is made with a sheet of Nori, which is a type of red algae with a strong,
distinctive avour, rice and a lling. The ingredients are rolled up into a tube-like shape
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and then cut into small pieces for easy consumption. This is one of the better known
sushi types and made in differing sizes, from Hoso-Maki, meaning thin, to Futo-Maki,
which is thick.

Uramaki

Uramaki is made just like Maki, but instead of having the Nori on the outside, wrapped
around the rice, it is placed inside, wrapped around the lling. The rice is on the
outside of the Nori. Sesame seeds are often sprinkled on the rice before rolling it up,
giving the Sushi a layer on the outside.

Temaki

While using the same ingredients as normal Maki, Temaki is made in your hands
instead of rolling it up with a Makisu. This gives it a distinctive cone-shape.

Nigiri
Rice formed into variations of a ball-shape, with an ingredient, i.e. salmon, laying on

top. Often held together with a small strip of nori. Probably the most well known type
of sushi.

1.4.3 Nutritional Values

Of course it is important to maintain a good and balanced nutrition to prevent possible
disease or obesity. Based on the Nutri-Score of either Sushi type, as long as the
ingredient is not abundantly unhealthy, the Sushi rice and Nori only make the meal
healthier. Nori, with its richness in dietary ber and minerals, as well as being low
energy and low fat, is healthy, although only with regulated consumption [Boc+09].
Sushi rice is close to normal white rice, just with added rice vinegar and spices. The
ingredients make a big difference. Salmon or avocado are, for example, much healthier
llings than tempura shrimp, which is battered shrimp fried in oil.
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The modern diet does more often than not contain 'Junk food', which is basically empty
calorie food. [Shr+15] This has the effect of more obesity and nutrition related health
problems. But there are many ways to tackle these problems. One of those ways used
and trialed these days is with Serious Games.

Augmented Reality is also frequently used for health and educational purposes. But
game design and usability choices need to be made accordingly for these types of
games. Moreover, evaluating such applications is also helped by some specialized
guestionnaires, while some others are rather universal.

2.1 Serious Games

Various Serious Games for health have been researched and some of those will be ex-
plained in detail. Most do not have any connection to Augmented Reality technologies,
but can be used as good examples to follow basic concepts.

The rst relevant game in this category would be "NutritionRush" [Bar+17], which
was developed by a Research Group at Vienna University of Technology. It tries to
tackle the problem by giving people awareness of their nutrition intake. This was
implemented as a mobile Serious Game with the help of a nutritionist. The player
can navigate his character jump&run style through various levels. Each of these levels
teaches the player something different. In total there are three stages. The rst lets the
player know how the game and control works. The second makes the user realize their
daily calorie consumption, whilst the last helps to gain knowledge about their body
mass index. The game was evaluated with the help of 14 users, some of them nutrition
experts. The User Experience Questionnaire was used to evaluate, and resulted in
many new requirements for nutrition details, game play and game design. Most
interestingly the variety of foods, better distinction between how healthy foods are, the
lack of diversity in the levels and less heavily text based knowledge were some of the
concerns. As the application was tested in a prototype stage, the authors mentioned
these requirements could be met and a new evaluation held at later stages as future
work.

"Yummy Tricks" [Ing+12] is another Serious Game designed to help users to better
nutrition, here by teaching children healthy eating habits. It consists of two mini-games,
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the rst of which is about distinguishing between groups of food in the food pyramid

by catching falling food in a basket by type. The second mini game is about eating ve
times a day and which foods are appropriate for each meal. This is done by dragging
meals through a tunnel ve times. Preliminary studies were done with three children
testing the application during different stages of the game. These in uenced the design
decisions in early stages of the project. Although the game was well received by the
small audience, the authors mentioned that more research on the effectiveness of the
application is needed.

Figure 2.1: Example of the Go-NoGo application in action. Each picture shows either a
healthy or unhealthy food.

Blackburne et al. developed an application focused on increasing healthy food
consumption in overweight or obese adults [BRJ16]. The application tried to stimulate
people to eat more healthy food by presenting a game, in which people had to choose
from a variety of foods and deem them 'Go' or 'NoGo', as seen in Figure 2.1. A
user study with 58 participants was conducted. It included multiple tests, the Barrat
Impulsiveness Scale, Healthy Eating Quiz, Food Consumption Test and Three-Factor
Eating Questionnaire. They also included tasks to complete in the game. An analysis of
this evaluation found that the participants increasingly consumed healthy food in favor
of unhealthy food during testing, as a result of better inhibitory control. Inhibitory
control can be roughly described as being able to go for your goals instead of being
distracted by impulses. The increased inhibitory control is likely why the participants
were eating healthier and ate less unhealthy food. Further research is needed to assess
if the observed changes transfer to longer-term real-life contexts, such as weight loss.

Another Serious Game, which does not relate to healthy food consumption, but more
to mechanics is "Skillmaster" [Wol+11]. Because of technological advances in hardware,
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i.e. smartphones, researchers from the Fraunhofer Institute developed an interactive
educational software for machine assembly. They let the user experience spatial aspects
of the assembly, to ease the transition of theoretical into practical skills. By using the
AR interface to move components of the machine into the right positions for assembly
and explaining the steps, users gain experience of the whole process. Although no
statistically valid study has yet been conducted, the game has been evaluated by ve
persons. It was well received and motivated the reviewers.

2.2 Game Design and Usability

When creating an application it is important to implement a good game design. This is
a bit different in games with augmented reality. Especially in regards to usability.

AR interfaces do have a decreased usability, as most people are not used to them and
interaction is limited. But users are more motivated to learn and use the application if
it has an AR interface [Fer+13]. Which is also why game design is a bit different in this
context.

Figure 2.2: AR-SEE with a single marker (top-left), multiple markers (bottom) and on
computer (top-right).

"AR-SEE"[Fer+13] was implemented to investigate the impact of usability on mo-
tivation in augmented reality serious games. It educates on passive solar energy, by
presenting the user with a simulated building that can be con gured from different
materials. Depending on this, the pre-run calculations give different results for expected
temperature for the building. The application was evaluated on desktop, mobile with




2 Related Works

one tracker and mobile with multiple AR trackers as seen in Figure 2.2. In conclusion,
even though AR designs may impair usability, one marker designs may have increased
learning bene ts and enhance motivation to learn in comparison to desktop interfaces,
while compared to single marker systems, multi marker designs may have a usability
disadvantage, given that the multi marker systems are also used instead of buttons on
the touchscreen interface.

One paper [AKS15] describes some design patterns for augmented reality serious
games. These include localization, video recording and view sharing, synchronous
communication, contextualization and object recognition. While standard game design
patterns can be used for AR games, the ones above have been identi ed by the authors
to take advantage of AR potential.

[Rad14] presents several detriments and positives for augmented reality in a learning
environment. These were evaluated by analysing 26 different AR publications. Some of
the bene ts include: Increased content understanding, learning language associations,
long-term memory retention, improved physical task performance and increased
student motivations. On the worse side we see: attention tunneling, usability dif culties,
ineffective classroom integration, learner differences and a strong in uence of the
interactive simulation. These bene ts and detriments were in uenced by: Content
being presented in novel ways, multiple representations appearing at the appropriate
time/space, the learner physically enacting the educational concepts, direction of
attention relevant content and interaction of the learner with a 3d simulation. A
heuristic questionnaire for identifying the learning potential of an AR medium was
introduced, but no formal evaluation was conducted on it.

2.3 AR Interactions

With usability and game design in mind, different AR interaction methods can be
considered. While there is also the possibility of using a simple touch based interaction
method on mobile phones, there are some interesting techniques to consider. The
following applications use, amongst other things, touch input, object recognition,
gesture recognition and image tracking, to implement their interaction technigues.

In [MDK15], the authors present a Capture the Flag based game, investigating the
possible engagements in a multi-device, social AR game experience. It was implemented
for use with a tablet and two to four android smartphones. To steal or defend ags,
players use their smartphones to move in the game world. With three different methods
in mind, touch interaction with buttons, touch interaction with the game world and
movement to the spot in the game world the camera is centered on, touch interaction
and blowing into the microphone to move faster was chosen after weighing the merits

10
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and drawbacks of each method.

"Dragon Tale" [Ple+18] also uses touch interaction, in the non AR part of the game.
It was developed to help users learn Japanese kanji with an adventure style Serious
Game. Touch interaction is used for most of the game, for moving your avatar, drawing
and selecting kanji and navigating through the game. In one of the mini-games, AR
is used to form a puzzle game, in which you have to take markers and hold them in
the right positions to combine words. This is an interesting interaction technique and
could be improved by marker-less kanji detection.

"In order to produce realistic simulations and enhance immersion in augmented
reality systems, solutions must not only present a realistic visual rendering of virtual
objects, but also allow natural hand interactions.” is the rst sentence in the abstract
of [Bik+15]. The work goes into creating an AR chess game using bare-hand pinch
gestures. A users hand and pinch gesture is recognized with the help of a close-range
RGB-D Sensor and occlusion is handled as well. This way, when a player pinches one
of the chess pieces on the chess board, which is tracked with the help of a markerboard,
they get a realistic visual feedback of picking up and placing down the chess piece.
The game was evaluated with ten participants with the help of the System Usability
Scale, resulting into a tendency towards a good and easy to use system. Gameplay was
experienced as fun and occlusion handling was thought of as really realistic.

While not a Serious Game, "MANGO" [Wal+15] was developed as an AR application
for functional eating guidance and food awareness. It helps the user with everyday
grocery shopping by using object recognition on foods and giving information from
a functional eating perspective as well as alternatives tting the users nutrition plan.
This was done with the aim of improving the users overall health and well-being. No
evaluation with users was described, only the evaluation of the data sets and object
recognition.

2.4 Evaluation

There are multiple augmented reality serious games that use the previously men-
tioned System Usability Scale (SUS) [Bro96] as well as the In-Game Game Experience
Questionnaire (IGEQ) [IdP13] either separately or both. Specialized tools for nutrition
applications also exist, one of those being app quality evaluation (AQEL) [DHC17]. Two
AR SGs that use either the SUS, or iGEQ, or both, will be presented after explanation
on the different surveys.

SUS is very wide spread in usability testing [Brol3]. It is a survey of ten questions.
These should cover effectiveness, ef ciency and satisfaction. These questions were
assembled from a pool of 50 potential items, which were tested and then selected.

11
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Questions alternate between positive and negative items, so the respondent has to read
each statement and think about it, preventing response biases. With only ten questions,
SUS is rather short and can be answered fast. The resulting scores range from 0 to 100,
but do not represent percentiles. Only a score of 70 or above would be a passing grade
[BKMO09].

For testing the game experience, the iGEQ [IdP13], which is a compact version of the
GEQ core module. Shrinking the number of questions from 33 to only 14, it should
rather be used to asses game experience at multiple intervals during a game session,
rather than a replacement of the full core module. Non the less, the scored components
for both modules are the same: Competence, sensory and imaginative immersion, ow,
tension, challenge, negative and positive affect.

Developed and tested especially for nutrition app quality, the AQEL with its 47
guestions, most of which have multiple sub-questions, is a rather extensive assessment
tool for applications in nutrition. But not all questions have to be answered in every
case. AQEL can give you many insights in target groups, app functionality, behavior
change, knowledge and skill development and app purpose.

In [van+16] the authors created and tested an augmented reality serious game with
the objective of motivating Parkinson's disease patients to perform arm and hand
movements reaching for an object. It uses a Head Mounted Display (HMD) and Unity
with Vuforia Image Tracking. Consisting of two levels, the rst level is about catching
candy with your basket from a single conveyor belt. The second level, has a higher
dif culty by introducing a second conveyor belt. To evaluate the game, the SUS, GEQ
and Task Load Index (TLX) were used. Each of these had a positive outcome, only
indicating some minor disruptions, like annoyance related to the system losing track of
the game controller. It was not discussed whether these surveys were a good choice.

Both the SUS and iGEQ were used for evaluating "CogARC" [BM16], an augmented
reality serious game for cognitive screening and training. The game features six mini-
games, consisting of matching shapes, matching colors, stacking cubes, placing cubes
next to each other, creating a 3x3 matrix of cubes and placing cubes next to each other
forming words out of letters. This works objective was to examine the game experience
the game offers, using the In-Game Experience Questionnaire (iGEQ), the usability of
the system, using the System Usability Scale (SUS) and speci ¢ user experiences and
remarks. The sample size of ve older adults was considered enough for preliminary
feedback. Participants had some time to test the game before the main gaming session.
Afterwards they were asked to provide feedback in an open interview and to complete
the SUS and iGEQ surveys. These surveys were used on a basis that they were suf cient,
reliable and short, not too tiring instruments for usability and game-play experience
testing. The testing provided interesting insights, which will be used to form the
next version of the game. One of those insights into using these surveys were: "The

12
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guantitative methods of the iIGEQ and SUS surveys were showed to be useful for
providing objective and reliable indications, which may not be discovered solely by

using qualitative means. Small scale usability testing may benet from the use of
guantitative measures, as a means of supporting qualitative methods and guiding the
discovery of gualitative results.”

2.5 Nutri-Score

In France, a new front-pack nutrition label was developed with help of the Nutri-Score
in form of a ve color label (5-CNL) [JH17a]. The label can be computed for either foods
or beverages following Figure 2.3. This was used and implemented on a voluntary basis,
by a few large retailers and manufacturers and was shown to increase the nutritional
value in a shopping cart by up to 9.3% [JH17D].

To get information on what nutrients foods contain, the labels on a food item might
help. But with the U.S. Department of Agriculture's FoodData Central [US |, it is easy
to get this information from their database with the use of their API.

In [GCV17] the 5-CNL is also used. A personal health augmented reality assistant,
PHARA, to support decision-making at grocery stores was evaluated. The system
shows the user a visualization of the Nutri-Score, nutritional values, similar products
and health impact predictions. It also recommends healthy food for dinner and shows
alternatives, as well as nutritional aspects and again the 5-CNL. The recommender
system, paper prototype of the visualization and user data collected while using the
application were evaluated with the help of 15 participants. The obtained results
suggest that PHARA's concept is likely a viable way to promote healthy food food
buying behaviors. PHARA was since developed further for the Microsoft HoloLens
and smartphone [Gut+19].

Fuchs et al. developed an application, which also uses the 5-CNL, for mixed reality
(MR) head-sets, in this case the Microsoft HoloLens [Fuc+19]. The application used
computer vision to recognize beverages in a vending machine. A rectangle is drawn
around each beverage, colored according to its Nutri-Score. The application was
evaluated by two groups, one consisting of 31 and one of 30 testers. Relatively large
improvements in Nutri-Score of selected items was found, for users wearing the MR
headset and seeing passively the triggered intervention.

2.6 Conclusion

While no works were found that would exactly t my requirements, many useful serious
games and papers were created in different areas. Most of the research mentioned

13
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above heavily in uenced the creation of the application and therefore the outcome of
this thesis.

Although it would have been highly appreciated if | had found something closer to
what | am trying to accomplish, the above research was very helpful in many ways.
Starting with simple things like the "NoGo" application showing people what is healthy
or less so, and ending with "Skillmaster" for how to assemble something, which will
be translated into recipes in this case. "MANGO" also gave an interesting approach
of showing food alternatives to the user. The use of the 5-CNL in "PHARA" was very
inspiring.

Most papers agreeing on higher motivation outcomes for augmented reality games
was reassuring. The decreased usability and single marker preference were noted. Also,
contextualization of objects was an interesting thought. The aforementioned heuristic
questionnaire will not be used.

The ve colour Nutri-Score label and U.S. Department of Agriculture FoodData
Central, will be of great help for showing the users how healthy their food will be
and inciting them to try the more healthy alternatives in ingredients, just like the two
papers suggest.

Based on the ndings in section 2.4, SUS, iGEQ and AQEL will be used in chapter 4.

More detailed descriptions on what parts of the game were in uenced by what will
be given in the following chapter.
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