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Crazy Future Story in Eindhoven
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tangible interface; personalized interaction; human-
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Introduction 
In 1920, the municipalities Stratum, Gestel, Strijp, 
Woensel and Tongelre joined with Eindhoven and 
formed as one city (Eindhoven 1920-2020, 2020). 
Afterwards, the city has been rapidly developing as 
one. Nevertheless, the unique characters and historic 
village centers remain until today. In 2020, Eindhoven 
celebrates 100 years since all the municipalities united, 

a celebration called “100 years Eindhoven” (Remco, 
n.d.). Eindhoven Museum is one of the organizers for 
this celebration which has the slogan “honor yesterday, 

celebrate today and make tomorrow”. Therefore, they 
present an exhibition with multiple interactive 
installations throughout the city of Eindhoven.  

In this context, we propose a concept that aims at 
increasing regional awareness and general knowledge 
about Eindhoven and further connects people from 
different regions in Eindhoven in a subtle 
way.  Moreover, we aim to provide a fun experience for 
the people who visit or live in Eindhoven. Therefore, we 
introduce a public interactive museum installation that 
generates a personalized experience for visitors. As 
part of this experience, the installation offers users a 

crazy future story that presents the user’s life in a 
future moment at a location in Eindhoven.  

In order to generate this personalized experience, 
artificial intelligence (AI) is used, which has the 
potential to find relationships that humans are not able 
to by doing complex math in a split of a second. This 
provides the opportunity to give a unique user 
experience. A tangible user interface was designed to 
augment the experience further, which collects data 
from visitors in a playful manner that contributes to the 
craziness of the concept. An initial demo version of the 
user interface was built to demonstrate how the 

interaction functions between AI and humans using a 
simplified screen display instead of the tangible concept 
version. This report describes the related works, design 
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concept, methods, demonstrator with discussion and 
conclusion. 

Related Work 
Jorge et al. proposed an interactive installation for 
storytelling in an open-air museum. The authors argued 
that the right amount of ambiguity could invite 
interaction when more care was taken to reduce 

confusion and alienation (Jorge et al., 2013). This 
project inspired us with the idea of providing proper 
ambiguity and clearness within our concept. Hu et al. 
performed research on the new challenges of designing 
interactive public art installations; furthermore, they 
explored the theory of interactive form which influences 
our own design decisions, in which the visitors played 
an important role in creating the dynamic form of the 
installation (Hu, Funk, Zhang, & Wang, 2014).  

Furthermore, research has been done on increasing 
connectedness and social bonding through a public 

installation. The user interface of the installations had 
various forms. For example, Blobulous was an 
interactive installation that interacted with visitors via a 
colorful projected display (Funk, Le, & Hu, 2013). 
Moreover, Brenny et al. presents “Leave your mark” 
installation with a digitally augmented blackboard for 
the visitors to “draw” in the public space (Brenny & Hu, 
2013). In our concept, we implement a tangible user 
interface in the installation. 

Tangible user interfaces have been widely 
researched  and used in specific areas, such as in 
dementia care (Huber, Berner, Uhlig, Klein, & 

Hurtienne, 2019), children education appliance 
(Terrenghi, Kranz, Holleis, & Schmidt, 2006). For 
example, Gallacher et al. design a tangible survey to 
investigate the opinions of small children regarding a 
live theatre performance in a pleasant, easy, and non-
burdening way for the users (Gallacher, Golsteijn, 
Rogers, Capra, & Eustace, 2016a). Meanwhile, an 
increasing number of public displays also applied 

tangible interfaces. Claes et al. explored different 
tangible interaction modalities in a public context and 
argued that tangible interaction could improve 
engagement (Claes & Vande Moere, 2015). The study 
also recommended that providing various physical 
interaction methods supports different social 
interactions. Therefore, our concept proposes a series 
of tangible objects such as buttons, sliders, wheels and 

discs as an interface between visitors and a digital AI 
agent. 

There have been various art installations employing 
artificial intelligence, which mainly aimed at educating 
the public on this new technology. MIT Center for 
Virtual Reality created and shared AI doctored videos to 
the public in order to educate on so-called “deepfakes” 
with the event of the moon landing (Day, 2019). 
Another direction is using algorithms in art-making. For 
example, the art exhibition called “Faceless Portraits 
Transcending Time,” was created by a computer 
(Bogost, 2019). However, there have not been that 

many attempts to generate personalized experience by 
collecting data from individual visitors with AI in public 
installations. 

Design 
Concept Design 
The goal of our installation is to connect people to the 
districts of Eindhoven through storytelling. We believe 
that storytelling is a way to get to know more about 
districts since it can give someone a new perspective 
about them. Another goal is to offer the visitors a fun, 

engaging interaction thus we propose the crazy, future 
stories concept. 

The idea of storytelling was combined with the slogan 
of “100 years Eindhove”. In the stories, the past is 
shown as an existing location in Eindhoven, which was 
built in the past and tells the history of the city. The 
future is the craziness of the story, unreal situations 
that might become a reality. Linking the past and 

https://uploads.strikinglycdn.com/files/3e2cdfa0-8b8f-44ea-a6ca-d12f123e3b0c/AICAN-HG-Catalogue-web.pdf
https://uploads.strikinglycdn.com/files/3e2cdfa0-8b8f-44ea-a6ca-d12f123e3b0c/AICAN-HG-Catalogue-web.pdf
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future creates the perfect crazy story for today, which 
could potentially encourage people to explore the 
location of their crazy story, or imagine the future of 
Eindhoven.  

The goal of the installation is to show a crazy story to 
the visitor. We created 19 different stories, of which 10 
were worked out completely within the timespan of this 
course (Appendices 1 & 2). The installation should give 

a personalized experience for each visitor, in this case, 
it means a crazy story, which fits the interests of the 
visitor. The visitor answers a series of 5 questions 
about their preferences and 2 about their personal 
information (age and residence); as a result, the 
installation predicts which story the visitor might like 
most. This is where AI is used in the installation; a 
detailed explanation of it is provided in the 
Demonstrator part of this report. 

User Interaction 
One of the aims of this installation is to offer a fun, 
immersive user experience that continues with the idea 

of craziness. Therefore, we propose a tangible, 
interactive prototype that comes in the form of a funky, 
human-like robot that arrived in Eindhoven from the 
future. There are many cultural references to humanoid 
robots in recent years (Kim & Kim, 2013)and we 
believe that regardless of age, interests and cultural 
background people associate robots with the future in a 
positive, playful manner if the robots are purposefully 
designed so. 

 

Figure 1: The Exhibition Design 

Figure 1 presents the exhibition context as proposed by 
our team. It features a large, luminous sign that 
attracts visitors to experience the installation. Once 
they arrive, they are faced with a life-size robot that 

resembles a mechanical creature coming from the 
future to tell visitors crazy stories about their (possible) 
future lives. The visitors are then prompted with a 
series of questions displayed onto an LED screen, which 
they need to answer in order to get a personalized 
story from the robot. To provide answers to the 
questions, they have to manually interact with sliders, 
wheels, discs, and big buttons. Similar to Gallacher et 
al.’s concept, we propose a tangible interface that 
attracts users to fill in a survey in order to receive a 
personalized response (Gallacher, Golsteijn, Rogers, 

Capra, & Eustace, 2016b). By putting in the effort to 
interact with the large, three-dimensional objects, the 
visitors engage in a playful activity that represents an 
implicit aim of the exhibition and strengthens the idea 
of craziness and fun. 

Interface design: concept and demonstrator 
Figure 2 presents a detailed sketch of the concept 
interface. It presents an LCD display (Figure 3) that 
connects the user with the system by printing several 
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statements, questions and messages part of the 
interactive process. Next to it on the right, prompted by 
the RFID logo, there is an RFID scanner where visitors 
scan their exhibition token to log in. Next to the screen 
on the left, three small buttons for additional user input 
are featured, e.g. select one of the stories, print the 
story, agree to store data. 

On the left side, the numbers from 1 to 5 correspond 

with the number of questions asked by the system 
about personal interests, there are several tangible 
sub-systems that transmit the user input:  two sliders, 
two hamster wheels each connected to a rotary 
encoder and finally a row of 5 buttons. The interaction 
with each of these is prompted by a numbered LED 
display which lights up when the question with the 
same number is presented on the screen, as shown in 
Figure 3. In the case when any of the questions asked 
by the system have already been answered by the 
participant in other installations of the exhibition, the 
question, and its tangible object are skipped from the 

interaction order. 

 

 

 

 

 

Figure 2: The User Interface as Presented in the Conceptual 
Design 
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Figure 3: A numbered LED display which prompts the user to 
interact with it 

The right side presents two additional sub-systems for 
user input: a wheel for the user age and a disc for the 
user's place of residence. As with the other types of 
objects, the user discovers on their own how they 
should interact with the objects to provide their 
answers. 

Finally, once the system has personalized the response 
and the user is ready to get his crazy story, the robot 

mouth will output a printed version of it, as a souvenir. 
Figure 4 features the mouth. 

While this interface concept offers a fun, immersive 
experience to the user of this installation that adds to 
the whole concept of craziness, we prioritized having a 
fully functional demonstrator over the aesthetic and 
sensorial user experience due to the limited amount of 
time offered by the course. Therefore, the tangible 
interface was compressed to a screen version and the 
tangible sub-systems became sliders, buttons and 

radios, as shown in Figure 5. As the system code has 
been developed in Python, we have designed the 
interface display in Python as well, using PySimpleGUI, 
a graphical user interface (GUI) package for Python. In 
the Demonstrator section of the report, we will provide 
more details about the project realization and the 
interface screens in comparison to the tangible concept 
design. 

 

Figure 4: A story is printed as the visitor completes the survey 
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(1) 

 
(2 

Figure 5: The virtual interface (1) and the tangible concept 
version (2) 

Demonstrator 
The visitors’ interaction with and incorporation of AI in 
the installation is explained with the help of the 
following diagram (Figure 6):  

1.THE VISITOR APPROACHES AND STARTS THE INSTALLATION 
The visitor scans his/her token. The possibility of 
scanning a token is not implemented in our code yet, 
due to time and programming ability constraints. 

Without scanning a token the program also works, so 
implementing this option is not essential, but more an 
additional feature. In principle, this could have added 
data from other installations, which might be used as 
well for the prediction, potentially improving the 
accuracy. However, we first wanted the essential parts 
of the code work. For the full code for the installation 
(Appendix 3). 

In the concept version of the interface, the display 
shows a start message and asks the visitor to scan 
their token in order to start the sequence, as shown in 
Figure 7.  

2.THE QUESTIONS ARE SHOWN TO THE USER 
After the visitor scanned his/her token, available data 
from previously visited installations is gathered from 
the database and if the visitor has already answered 
any of the questions, they are skipped from the survey. 
The visitor completes the rest of the question and 
submits the answers. 

In the concept version, the questions are displayed one 
by one and each tangible object that corresponds to a 
question is prompted with a red light. In the demo 
version, all the questions are prompted on the same 
window on the screen together with the fields that  
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Figure 6: The demonstrator diagram 

require input - the sliders, radios and the submit/cancel 
buttons (Figure 8).  

A classification model is used to make a prediction with 
the input values (answers to the questions) from the 
visitor. Once a day, the stored data from the visitors is 
downloaded. This data set is used to test four 

classifiers: J48, random forest, Bagging and Multilayer 
perceptron (see data mining on page 13). The classifier 
which performs best is communicated back to the 
installation and is used by the installation for the next 
24 hours (Figure 6). This ensures that the machine 
learning algorithm keeps on improving in accuracy with 
every piece of added data. 
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In the concept version, the first five questions related 
to personal interests are offered separately from the 
ones related to the visitor’s age and residence, as 
shown in Figure 9. We treated this with two other types 
of tangible objects, a wheel and a disc. This way, the 
user identifies the different types of questions easier. 

Next, a list of stories (often 1 to 8 different stories) 
which the visitor might like most based on the answer 

to the survey questions is created. We believe that 
presenting all stories at once might be too much for the 
visitor to choose from. Therefore, two story options are 
randomly selected from the aforementioned list. This 
step is repeated in the case the visitor is not satisfied 
with the two story options given. 

 
 

 
 
 
 

 

Figure 7: Presents the start message in the concept version 
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(1) 

 
(2) 

Figure 8: The questions displayed in demo version (1) and 
concept version (2) 

 
 

  

  
(1) 

                         
(2) 

Figure 9：The prompt screen (1) and the tangible objects (2) 

related to the last two questions of the survey 
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3.TWO STORY TOPICS ARE PRESENTED TO THE VISITOR 
We considered that if presented with two complete 
stories from the beginning, the user might get bored 
before the most interesting part of the installation 
starts - getting a printed personalized future story. 
Therefore, we present them with a short story topic and 
prompt the visitor to choose the one they like most. 
The choice is noted by the system. The visitor chooses 

one story topic, by ticking the box and submitting it. If 
the visitor likes neither of them, the ‘neither’ option is 
ticked. In that case, two other options from the list of 
preferred stories topics are selected. The visitors’ 
interaction is similar both the concept version and the 
demo, as shown in Figure 10. 

4.VISITOR SEES CHOSEN INPUT VALUES AND FINAL CHOICE 
The visitors’ answers to the first set of questions and 
their final choice are displayed on the screen. The 
installation asks permission from the visitor to store the 
displayed data in a database. An extra data entry will 
help the installation to improve the accuracy of the 

classification models and have a more accurate 
prediction for the next visitors. Only if the visitor agrees 
to store his/her data, the data is added to the Data 
Foundry. The visitor can choose to find out more 
information about the data collection process according 
to the FAIR principles. 

Other installations could also refer to Data Foundry to 
collect visitor data. Figure 11 presents how this choice 
is offered to the visitor in the concept version; the 
demo version did not include this step. 

 

 

     
 
 

  
(1) 

 
(2) 

Figure 10: The two-story topics presented in the demo 
version (1) and concept version (2) 
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Figure 11: The data collection screen as designed in the 
concept version 

5. THE VISITOR PRINTS THE CRAZY STORY FULL TEXT AND 

PICTURES 
The extended story with a picture is printed. This is a 
souvenir for the visitor to take home (Appendix 2). 
While in the concept version there is an additional step 
where the visitors choose whether they want to print 
the story or not, in the demo version this was not 
needed. Figure 12 shows the two versions side by side.  

6. THE VISITOR EXITS THE INSTALLATION 
The visitor indicates that his/her visit is finished when 
they hit “print” or “exit” in the concept version and “ok” 
in the demo depending on their choice, the installation 
prints the story and the interaction is terminated as 

shown in Figure 13. The installation is ready to invite 
the next visitor.  

 

 

 

 

 
  

 
(1) 

 
(2) 

Figure 12: The story screen in the demo version (1) and 
concept version (2) 
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Figure 13: The final step - printing the story 

 
Method 
Initial dataset 
The project started by letting students of the course 

Designing with Advanced Artificial Intelligence at the 
Technical University of Eindhoven have their friends 
answer a survey, which was called the Young People 
Survey. This is a survey originally created for a 
statistics class at the Comenius University in Bratislava, 
Slovakia. A variety of topics were asked about, namely 
music and movie preferences, hobbies & interests, 
phobias, health habits, personality traits, spending 
habits, and basic demographics. This survey was then 
translated into English to be able to provide this 
dataset for open use. Their dataset already had 1010 

participants, with 150 variables and this was combined 
with the data collected by the people from our course. 
This was done for multiple reasons. First of all, this 
would increase the sample size. Second, this added 
data from people who live in the Netherlands, who will 
be the main target group. Finally, this gave an 
opportunity to learn to match and combine datasets. 
This dataset formed the basis of the survey questions 

used in this project.  

Data collection 
In order to attract the visitors with more clarity at the 
beginning of the interaction, a handful of questions had 
to be selected from the long list of the 150 questions to 
reduce the time the visitors spent filling in the survey 
during the exhibition. Since machine learning will be 
used to classify and predict what people might like, it 
was also decided to use it to select the best questions 
for the installation. After the crazy stories were created, 
a pre-selection of a shorter list of 43 questions was 
made with items which were thought by us to relate to 

the crazy stories, such as specific phobias, interests, 
age, and gender (Appendix 4). This could avoid letting 
people fill in the long survey again with the addition of 
the crazy stories. Districts in Eindhoven were also 
considered to make the prediction more personal and 
correlated to what extent people would relate to 
specific parts in Eindhoven.  

The crazy stories were placed on a scale from 1 to 4, 
where on number 1 a random story was placed and on 
number 4 as well (Figure 14). Option 2 entailed “I like 
option 1 a bit more” and option 3 entailed “I like option 
4 a bit more”. This forced participants to choose one 

story over the other, with the goal of giving richer data. 
If people would get a long list of stories and could pick 
on a scale of 1 to 5 to what extent they actually liked it, 
they might have a bias and answer that they liked 
everything. By forcing people to choose, it should have 
made it easier to correlate individual characteristics and 
interests to the stories. “Google Sheets” was used 
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where the stories were placed once with a random 
number generator and kept that way for every 
participant. Since some stories involved a specific part 
of Eindhoven, it was important that participants knew 
where it was about, thus where possible, a picture was 
added to help participants imagine the story and thus 
decrease ambiguity, as shown in Figure 14. 

 

Figure 14: Example of the scale with the stories 

To ensure that all data was anonymous, an open link 
was used as invitation and no personal data was 
collected which could be used to link the data to a 
specific person. The only really personal data that was 
collected was age, gender, and district in Eindhoven 
where one lived. Since only students were asked to 
begin with, it would be impossible to link that data to 
an actual person. Hence, it was not deemed necessary 
to let participants fill in informed consent beforehand.  

Data documentation 
A total of 20 participants filled in the questionnaire 
(Mage = 22.3, SDage = 2.87, 8 males, 12 females) of 
which 5 did not live in Eindhoven (Appendix 6). To 
make the dataset usable, first some ID’s were given to 
the participants. These were allocated in the order of 
the dataset. Initially, participants were asked to provide 
an id in the survey, but this was changed quickly, due 

to not having added value to be able to tell which 
person corresponded to which id. Next, the timestamp 
was deleted, since this did not add any value. To be 
able to find which variable corresponded to which 
question, all variables were renamed in such a way, 
that they would be easily findable. Most variables only 
received a number and were impossible to identify as 
they were provided. A question like “On a scale of 1 to 
5, please indicate to what extent you enjoy Hip hop, 
Rap music” was named to rap, for example. To be able 
to apply machine learning, all categorical variables had 
to be changed into nominal variables. In the script, one 

can see what the different numbers represent. Finally, 
new variables were generated, which represented a 
score of the extent to which a participant liked this 
specific story. This score was +2 if they completely 
preferred that story over the other, +1 if they preferred 
it a bit over the other, -1 if they preferred the other 
story a bit, and -2 if they completely preferred the 
other story. To be sure that everyone can access the 
old dataset, the script, and the final dataset, an 
additional text file with everything will be provided 
(Appendices 5, 6, 7 & xx). 
 

Data mining 
To be able to shorten the questionnaire to around 5 
questions, machine learning was applied in the program 
called Weka (Frank, 2016), which is open-source data 
mining software. However, in Weka all the nominal 
variables were still coded as numerical. To be able to 
use the required classifiers, the unsupervised filter 
NumericToNominal was first applied changing them 
from numerical to nominal. Two classifiers were used to 
get an idea of which questions to ask during the 
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exhibition, namely OneR and J48, 4 others to see which 
classifier(s) would be best to use for machine learning 
during the exhibition, namely Multilayer perceptron, 
Random forest, Bagging, and Stacking, and finally 
ZeroR was used as a baseline. For every story score, 
first all other story scores were deleted, the 7 classifiers 
were applied, the used variables were checked for both 
OneR and J48, and all accuracy scores were noted and 

compared. All used variables for OneR and J48 were 
counted and the ones which came back more than once 
were decided to use for the shortened version. This 
survey would ask visitors about their interest in history, 
dance music, action movies, fear of flying, fear of 
heights, their age, and in which district of Eindhoven 
they lived.  
 
The highest accuracy was provided by the classifiers 
ZeroR and Stacking (with ZeroR as meta-classifier) 
every time (range: 25% - 75%). This is not a good sign 
and should be taken seriously, but at the same time it 

should be taken with a slight grain of salt, since in the 
end, the prediction does not have to be completely 
correct. As long as visitors will like one at least one 
story, even when it is just a bit, it is sufficient, during 
the exhibition. The goal is having a fun experience and 
this could in principle be achieved with a smaller 
accuracy as well. In the end, 4 classifiers were chosen 
to be included in the program, namely J48, Random 
Forest, Bagging, and Multilayer Perceptron.  After every 
day of the exhibition they would be validated to see 
which one had the highest accuracy. This classifier 
would then be used the next day during the exhibition. 

This iterative process optimizes the use of machine 
learning, where it also learns which method would be 
best to use.  

 

 

Figure 15: Example of a J48 tree 

 

Figure 16: Example of Weka output with the Bagging classifier 

Discussion 
The code  
We chose to code the installation in Python since 
programming in Python was a learning goal for the 
team. A few aspects of the code could be improved to 
optimize its performance. Within the timespan of the 
elective, the programming abilities of the group and 
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taking into account personal goals we were not able to 
realize all ideas.  

In Python it was not possible to implement Weka, thus 
using models made in Weka, due to some installation 
problems. We did ask for help and got the advice to 
make the model in Python, the Scikit-learn library 
(Varoquaux et al., 2015) was used for this. Currently, a 
model is created each time a new visitor interacts with 

the installation. For now, this is okay, as there is 
limited data, so relatively small models. A future 
improvement would be to save the models and link to 
it, instead of regenerating them each time is a future 
step. 

Additionally, the installation should be able to download 
the visitor data set from Data Foundry every 24 hours. 
We did not implement lines in the code that checks 
whether 24 hours have passed, because we wanted the 
proper downloading of the dataset to work first. Also, 
for the same reason the code which compares the 
accuracy of the classifiers (should use the visitor data) 

and chooses the best one, was not linked to the main 
code of the installation. There is no option in Data 
Foundry to download the dataset as a CSV file. It is 
possible to get multiple entries from the data set and 
put it in a CSV file. However, it is not ready for usage 
yet. We decided that the effort to create a useful data 
set out of it does not weigh against the value.  

The interface: differences between the concept design 
and the demonstrator 
In the limited amount of time for the elective, our 
group decided to focus on building a working AI 
demonstrator instead of focusing on a physical 

interface. Therefore, a simplified, screen version was 
designed as a demo. The code behind the demonstrator 
is developed in Python, therefore we chose to design 
the interface in Python as well. We used PySimpleGUI, 
a Python package for designing rapid user interfaces to 
rapidly prototype the screens with which the users 

interact, some features presented in the conceptual 
design (the rotating disk, the wheels, the pushbuttons 
and the sliders) could not be shown in the demo 
version because they were not available. Moreover, as 
we are beginners with Python we could not implement 
these elements exactly as in the concept described. 

Nevertheless, building a fully functional tangible 
interface integrated in our demonstrator could be the 

next step, in order to implement our concept in a real 
context and further test the feasibility and usability of 
the concept. 

Conclusion 
This project proposes a public interactive museum 
installation that generates a personalized experience 
for the visitors with artificial intelligence. As part of this 
experience, the installation offers users a crazy future 
story that presents the user’s life in a future moment at 
a location in Eindhoven. The purpose of the story is to 

encourage users to visit locations in Eindhoven 
unknown to them in a manner that matches their 
characteristics and preferences with a crazy story. The 
installation uses AI to determine the user predilection 
for certain stories based on their preferences, age and 
residence; user input and feedback are collected via a 
proposed tangible interface that adds craziness through 
color, form, and objects. Due to the limited time 
available for this project, the team presents a 
simplified, virtual version of the interface in order to 
meet the goal of creating a fully functional 
demonstrator. Future developments include a more 

advanced version of the code with improved machine 
learning and a tangible prototype that can be publicly 
displayed in the context. 
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