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This document contains the agreements made between student and supervisory team about the student’s IDE Master
Graduation Project. This document can also include the involvement of an external organisation, however, it does not cover any
legal employment relationship that the student and the client (might) agree upon. Next to that, this document facilitates the
required procedural checks. In this document:

The student defines the team, what he/she is going to do/deliver and how that will come about.
SSC E&SA (Shared Service Center, Education & Student Affairs) reports on the student’s registration and study progress.
IDE's Board of Examiners confirms if the student is allowed to start the Graduation Project.
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CHECK STUDY PROGRESS

To be filled in by the SSC E&SA (Shared Service Center, Education & Student Affairs), after approval of the project brief by the Chair.
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FORMAL APPROVAL GRADUATION PROJECT

To be filled in by the Board of Examiners of IDE TU Delft. Please check the supervisory team and study the parts of the brief marked **.
Next, please assess, (dislapprove and sign this Project Brief, by using the criteria below.
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Design pop-up book reading experience in VR from the principles of mate  pject title

Please state the title of your graduation project (above) and the start date and end date (below). Keep the title compact and simple.
Do not use abbreviations. The remainder of this document allows you to define and clarify your graduation project.

startdate 27 -02 - 2023 28 =07 .= .2023 end date

The KB (the national library of The Netherlands) holds a large collection of historical pop-up and movable children's
books. Currently, because it is too fragile, this collection is not accessible for anyone to enjoy or even experience. This is
a pity. The KB is keen to explore the role of new digital technologies to support their mission of providing access to
visual and written heritage. Recently, they cooperated with TUD to try to use VR/AR technology to allow people to
read these pop-up and movable children’s books in the virtual world.

The KB currently provides a beta version of pop-up books demo in VR, which we used to conduct several observation
study in The KB and TUD libraries before project started. We interviewed a total of 34 subjects, observed and recorded
the difference in their behavior when reading a real pop-up book and reading in VR.

Through observation and interview data, | found that the reading experience of historic pop-up books is very unique.
Its exquisite structure can always bring a strong visual impact to readers, thus intentionally guiding their reading order.
Readers often read a pop-up book with a strong curiosity and desire to explore and expect these emotions to be
responded to.

There is a big difference between virtual reading and reality. So, how to let the virtual pop-up book also intuitively
guide readers' reading, better provide their expected emotional value, so that readers can have a more immersive
reading experience? | think the way pop-up books interact in the virtual world needs to be redefined.

Based on the four levels of "Sensorial, Interpretive, Affective, and Performative" levels of Material experience, | will
redesign the interaction between people and pop-up books in the virtual reading experience. | hope to study the
behavioral quiding effect of scene size, overall environment, material feeling, and material hint on the way people
read, in order to stimulate people's desire to explore, allowing them to better immerse themselves in the reading
experience. | hope that the final result can meet the needs of The KB and at the same time let more people accept this
new way of reading.

| chose to use VR as the carrier of the virtual pop-up book due to its more widespread adoption, and thereby other
more extended technological possibilities (i.e. in software and hardware support). Also as mentioned above, The KB
currently provides a beta VR demo to help me get started. At the same time, The KB gave me access to some pop-up
books, allowing me to digitize them.

IDE TU Delft - E&SA Department /// Graduation project
J Zhao

Design pop-up book reading experience in VR from the principles of material experience

tudy overview /// 2018-01 v30 Page 3 of 7

umber 5573564

Student ni




e 3
B TUDelft
Personal Pl‘OjeCt Brief - IDE Master Graduation

Pop-up book reading ; ; Virtual reality pop
experience R reading expeti

image / figure 1:  Observation study: We observe the behavior difference between reading in VR and reality.
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image / figure 2:  Meeting with The KB: We brainstormed the project with The KB side.
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Main challenges:

1. Virtual reading environment deprives the sense of smell, taste and part of the feeling obtained by touching the
paper. How should | use the advantages of VR to make up for the lack of somatosensory, so as to create a better sense
of immersion?

2. In reality, we certainly know how to interact with books, but even so, many pop-up books still need to remind
readers how to trigger the mechanism correctly. So how do | prompt readers to interact with the book properly in VR
without destroying their desire to explore themselves?

3. What kind of scenes and interactions can make virtual reading more immersive, allowing readers to better
understand the emotions in the story without affecting normal reading?

4. What kind of experience can VR, a new carrier, bring to reading? Why do users choose to use VR to read pop-up
books? (If it weren't for the fact that many pop-up books are too fragile to flip through ) What kind of new users can
this new way of reading attract?

5. What kind of virtual environment should | use to present pop-up books? What is the right scale of the environment
to increase the reader's sense of immersion and stimulate their desire to explore?

Potential challenges: (not the challenges caused by the main research object, but problems that must be solved if the
project needs to be implemented)

1. Most of the users who come to The KB (the national library of The Netherlands) have no experience in using VR,
many of them are even rarely exposed to games. How can | help them master this virtual interaction method faster?
And how to simplify the operation difficulty of VR for them?

2. How to clearly capture the pictures on the pop-up book?

3. How to meet the reading postures used by different users?

I will design a VR experience for The KB (The national library of The Netherlands) that allows users to read the historcal
pop-up books in virtual reality. | will mainly study the interaction between readers and objects in VR. | hope that through
the help of the principles of material experience, the final virtual environment and interaction can let readers immerse
themselves in reading and explore actively.

The solution | aim to deliver:

1. AVR functional prototype. It contains a scene and an interactive historical pop-up book. Users can experience
reading these pop-up books in it.

2. Anovel virtual reading experience. Stimulate users' curiosity through size changes and material changes, so as to
attract users to read actively and continuously.

3. Numerous novel and realistic interaction methods. These interactive way preserve the appealing qualities of pop-up
books and amplify them through the advantages of VR, in order to make it easier for users to accept virtual reading.
4. Animmersive virtual environment, to help users get a better immersive experience.

5. An interactive hint system mainly based on material properties . Let users interact with the pop-up book correctly
and intuitively without too many distracted prompts.

6. An interesting operation guide for beginners, and a relatively simple operation method.
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startdate 27 -2 - 2023 28- 7. .7 2023 end date

o . . H E
Vit 15 Wed 17 Besd 1 Wew 13 Bemi0 el W7 el Wil Wesl el e Wem?d M2 ew 3
> 2lers ILON RSN MUASIS  NeIS  XDISTA MG MDA MIVEN KIIEN AMIG MILLR KOS Xehiz
Weedd  Wwed  Bem  Weel!s  Wes )  Wew)l  Weel!)  Meelli  Wewts  Mem il West)  dests  wets  Wewdw

Kick-off meeting: Project Week 1, Feb 27th
Mid-term meeting: Project Week 9, May 1th
Green light meeting: Project Week 16, Jun 26th
Graduation ceremony: Project Week 20, Jul 28th

The specific date of meetings will be scheduled during the kick-off meeting.

The project is initially divided into & stages:

Research summarize,

Ideation,

Confirm concept details,

Concept prototyping,

Testing & iteration: Round 1,

Testing & iteration: Round 2,

Final demo making & Validation,

Finalistion and preparation for graduation. Some stages will be performed simultaneously.

Breaks:
1) Mar 20th - Mar 26st, after Project Week 3.
2) May 8th - May 14th, after Project Week 9.
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1. Learn how to design user experience / learn to use a VR development engine (i.e. Unreal engine):

I have always had a dream of entering the game industry. And VR games, a relatively new but booming market for the
game industry, happens to be the field | want to enter in the future. In fact, the interaction between the reader and the
pop-up book in VR is a game experience. | want to learn how to design the user's experience, let the user get
immersive through the interaction in the scene, and satisfy the user's curiosity through guidance. These are all skills
that a good game designer needs to master. At the same time, this project is also a test of my proficiency in using
Unreal. | hope that | can use Unreal proficiently after the project is over.

2. Learn more about the culture behind the pop-up book :

I like pop-up books very much. I think this is a very magical and ingenious structure showing human intelligence.
When | was traveling in Germany and Spain, | used to buy several pop-up books at the local bookstore. Therefore, |
would like to have a deeper understanding of pop-up books through this project. For example, its evolution history, its
structural design, and its cultural value.

3. Make up for my knowledge lacking in how to make the project implemented :

In the first year of graduate school, | came into contact with a very excellent graduation project - Harp-E electronic
harp. This product is now in mass production. This is largely due to the author's pragmatic design philosophy. | hope
that my graduation project is also a project that can be implemented. It can prove to be valuable in a business
environment, not just a concept. | want to make up for my lack of knowledge in the implementation of the project
through the graduation project. For example, how to effectively connect with research participants? How to
scientifically conduct user research, and repeatedly iterate your own results.

|
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