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A - Major form factor categories and current commercial foldables

Book-style

Clamshell

Tri-fold

Others

Samsung Galaxy Z
Fold

X

Samsung Galaxy Z
Flip

Samsung Galaxy Z
TriFold

Google Pixel Fold

Honor Magic V

Huawei Mate X

Huawei Mate XT

Huawei MateBook
Fold

Foldable Laptop

Microsoft Surface
Duo

2 separate inside-
displays, 360° folding

Motorola Razr

Motorola Razr Fold

OPPO Find N

OPPO Find N Flip

Lenovo ThinkPad X1
Fold

Foldable Laptop

ASUS Zenbook Fold

Foldable Laptop

OnePlus Open

A non-exhaustive selection of commercial foldable product lines, illustrating the

major form-factor categories discussed in Section 2. These devices were one of several
resources informing the construction of our device-centered design space (Section 3).
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B - Workshop consent form

Consent form
to participate in a workshop and to record personal data for research purposes.

The research project "ManyFold” aims to investigate data visualization for foldable devices. For the exclusive purpose
of the above-mentioned research, an ideation workshop will be conducted b

A voluntary and informed consent is required for this.

Data processing

The declaration of consent covers the processing of the following personal data:
Age, gender, educational background, personal experience/expertise on areas related to the project topic, personal
ideas and opinions on the project topic, as well as photo, audio, and video recordings during the study.

Anonymity

The data gathering, processing, and storage take place under a pseudonym (test person code) and separately from
this declaration of consent. However, under certain circumstances and in individual cases, it may not be possible to
malke the data completely anonymous or to draw conclusions about you on the basis of the data collected.

Data transfer

Unless otherwise provided by law ar unless you have expressly consented in individual cases, no personal data will be
transmitted to third parties.

Publication

The research results are published in the usual scientific form. We assure that no conclusions about natural persons
can be drawn from the publications.

Voluntariness and withdrawal

Participation in the research project is voluntary. Non-participation has no negative consequences for you. This
consent can be withdrawn at any time in writing and informally at the data gathering institution and with effect for
the future. In this case, the collected data will be deleted. In individual cases, the deletion of archived or already
scientifically published data is not possible in full.

Duration of data storage

The collected data will be stored indefinitely or until withdrawal.

Data protection officer and supervisory authority for data protection

| am aware that | can contact the data protection officer of— as well
as the responsible supervisory autharity for data protection at any time.

Right of access to information

| am aware that | may at any time request information about the data processed concerning my person and the
possible recipients of this data to whom they have been transmitted and that | am entitled to an answer with the
period of one month after receipt of the request for information.

1. Confirmation

I:I | hereby confirm that | have read and understood this data protection/consent form and under these
conditions | would like to participate voluntarily in the study within the research project "ManyFold".

2. Name, first name:

3. Date and signature:
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C - Workshop analysis sheet

Visualization concepts
(Section 4)
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Idea ID Use case in description | Type of data (Section 3) 2 = = ibution isualization Task Key interaction Ways to handle Photo of prototype
* outside kind of public
screenfinformation, inside then
1" ol for porsonl pirpose and
Medical record, doc
health data, *mepased visualizations but
task reminders, . also event * page flipping for switching
Emergency Medical Notebook alerts views and panels (booklet) mulivariate between views * handheld or hang in front of body
* Ul distribution responsive to the | overview+detal based on folded
‘ ‘ folded states - cube vs. docked | states: cube shows overview and  |* when its docked, utlize touch
2 display vs. flat display show unfolded shapes show detalls | (panning and zooming), physical
different Uls and applications. * Compare (left and right) data  |folding angles, and air gestures or |* both handheld and surface-
* diforent screens fordiferent | views between diferent screens leye-tracking o navigate the data |supported (in cube or docked
Cube Health data — details (in docked mode) * use hinge angle for xoommg
 haw difednd data i dferent - Atamatic swcting U
fold states: horizontal st configuration when fold o
geographic data, reur rapped [cnanges
13 sround armalleg shows o= |+ akde” or “gat visuakznons (o
* responsive Ul veconfgwancn sensed data /e them between different
Health data (spine graph, heart across three states: hori S feplay shopping lstf used by | physical panels (chamneley for | worn on body i circuar,
Animal Health Monitor rate graph, table...) vertical and circular human comparison. otherwise held in hand like a map
" pan and zoom on the outside of
* when folded the outside displays |the device, unfold i to see
overview and inside shows selected view of the focused area
another encode of the data * flip device (in minimal footprint)
* change color to show the o show data in different encoding
14 smoton of the person ag-sdery |or 0 stow data flsed sccording
* alternative views on opposite 1o slecio
displays, or filter based on “back dovce nteraction in max.
* double-sized display with on display [footprint state (e.g., panning)
Health data jews, * fisheye view (focus+context) on | use device as a lens (2nd device) | mainly handheld, could be
Connected Circular Displays | Mood or nutition information * displays on all sides inner displays above a bigger screen wearable
* Ul offloading - two smaller " touch interaction
aisplays on the left-right sides | * inspired by game controller, they |* mimic form and interaction of
designed joysticks on left and right |mobile gaming console (Nintendo
" jht to add controls, | screens for navigating spatio- | Switch)
Geographic data unfold up-down to add view or |temporal data * angle between displays affects
(country/region selection, heat n size * two views (up and down) for  |view arrangementisize (two views
Foldable Map Device (Nintendo |maps, satellite/navigation * Distinct data view and control/UI , one a heat map and |vs one streched view when fold | *handheld when folded, surface
Switch-Inspired) views) view another a satelite angle above 135 degree) supported when unfolded
16 * triangular msplays mmpasmg a |* overview of data by looking and
shape-changing de feeling the display shape (any * flexible to be folded into any
Triangular Modular Display o explict nfa about the Ul or | quantiative cita) * user shapes the device form  |shape so it can be rollable,
(Tessellation Concept) Domain-agnostic view arbitarily wearable o stand in environment
* change color of the panels with
fold angle
7 * addiional views (augmented,  |* fold panels to activate or
* information can be displayed on  |situated) deactivate additional views (blend
the stripes of the panels *information, monitorin infout) within field of view of a user
Smart Glasses with Adjustable | Time, notifications, mentioned something like an | * guide navigation kas automotive (ke with MR-headsats)
Foldable Display health data external display navigation system) * touch in stripes of the panels __|* wear like glasses
18
=
* visualize data on straps that fit
Foldable Watch with Extending * menu offioaded to the watch | more the shape of the display ~|* open/unfold to see details
Strap Display Health data stra * overview+detail (details on the inside) * wearable
* overview+detail, one merged
view show a figure with all data
points while two views show
details of two individual data points.
19 * displays show different objects  |* multicoordinate view with one | * mainly touch interaction as on
with parameters to compare update affecting another view |smariphones
* only 1-side display (big), 2-side |* visual comparison - unfold for additional view
T-Shaped Foldable Productdats, tute for smaller display * correlation view inside * hinges would stay/snap at certain
Comparison Device compari *linked brushing angles * lay on table or handheld
* when unfolded, overview+detail,
left side shows aggregated data
overview, right side shows detail
on demand. example data s sales |* folded to show overview,
1o 2-panel foldable device with jashboards ufoling evesis adonst lyers
three distinct states: completely 3 ol astes shouing diersn |+ i ooiint s vervew * mode switch: fold ar
folded, partially opened (90 levels of details of a data dashboard cotemines viowsloyout (ra-open
degrees), and completely laid * replication of views 1cu|§\de View |* overview and details with small | for dashboard + details, fully-
ia Sales and stock data temporal data also visible inside) muliples opentiiat for small multples) * handheld like a foldable phone
* changes in one view affects other e
views r -
* folded state shows overview, * spatial hand gesture (twisting, | f ;’{;
I unfolded state shows detailed view |similar to how you activate a h
* numerical, glancable view in min. |smartwatch display) to switch i
* extended view when unfolded | footprint, visual view in max botween data attributes for chart
Foldable Wearable with * one 2-sided screen, others are 1- | footprint "+ common touch interaction (e.g.
xpansion _| Activity data sided * different data aggregation levels _|for changing data * wearable
12 * temporalftime-dependent data
Separable Screens for time-based health data (e.g., * data aggregauun configurable  |* Unfolding to bring cluttered or
Decluttering Overplotted steps tracked over days of the * individual display panels per tme | (da ) overioaded view into separate
week). ame companson o views * wearable bracelet or watch
"3
Overview+Detail with Separate * alternative/detailed view when  |* details on demand for part of
Displays Health data data (on user interest) * unfold part of device (non-linear) |* handheld, smartphone-like
14
Absirsctdata represantad by - no real folding but related * can be passive (no interaction) or
Triangular Modular Display for ~|shape, such as a map with * the surface is the visualization * can be actuated, automatic active (manipulate datalvalues) by
3D Data ouse prices; and Ul at the same time * surface visualization (sci-vis) __|shape change changing shape
"s
* each panel same visual encoding
Accordion Fold for Comparison | Comparative data sets (not (small muliples * small multiples " fold to bring views closer (side- | surface-supported accordion
and Filtering further specified) * panels relatively individual * visual comparison by-side, jutaposed) display
16 * quickishort fold-gestures (up and
*layers of human anatomy then down) of the detal view/panel
Layered Data Navigation via | Patient/health data, volumatric *smallr side display foldable to [ showing diferent views for selecting the layer/view of the
Tiling data of human anatomy control the main display * overviewsdetail approach overview * handheld
"7
* perspective wall (focus+context)
Perspective Wall with Multiple | Domain-agnostic (technique showing multiple focus areas of  |* multple side-panels that could be
Focus Areas focused) * not explicated the same data unfolded on-demand * handheld
* wrning ony panel (quick fiip
* folded outside overview, unfolded ges!ure ot folding) o browse
fnida showing ndividual students | o
118 data for compari oen meracton
 two Indiviualpanelsiviews sic- | visual comparison (schoo4id, | nteresting hnge conep: one-
Two Connected Circular Entty information with by-side S, achockachoo) point hinge can not just be folded
Displays (Educational Data | attributes, student details, *also classic Ul elements * outside view in min. footprint |but also be tumned towards and
Sunburst) school kids (dropdown lists) shows all the data 1cvemew) away from the viewer
* overviewsdetai, select one stock
0 show mors nomation o e
e - Zx ovenvowsdelall incach oher: |*touch orselecion, then defais
Three Rectangular Screens for * 3 inside displays in max footprint, | panel 1 = overview, panel 2= [on other panel
Stock Market Analysis) Stock data 1 outside display for min. footpin”|detal, panl 3= detali of panel 2 _|- ol fogethor for overview * handheld
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D - Demographic questionnaire

DT | -
ManyFold Questionnaire
What is your age (in years)? () Please SPeCify: ..........ccooeveeerieneenns
(O Prefer not to answer
What is your gender? Owoman (OMan (O Non-binary () Prefer not to disclose
O Prefer to self-describe: ...........cooeiiiiiiiiinin..
Which academic degree are () Bachelor (O Master (O PhD O Other: ......................
you currently pursuing? O Prefer not to answer
How do you rate your experience/expertise on the topic of data visualization? ‘
O O O O O O
Beginner Novice Intermediate Advanced Expert Prefer not
to answer
How did you acquire your (O Lecture/Exercise (O Workshop/Seminar
knowledge on data . . )
visualization? (O Professional activities (e.g., job)
(multiple answers allowed) O L (T
How do you rate your experience/expertise on the topic of human-computer interaction?
|
O O O O O | ©
Beginner Novice Intermediate Advanced Expert | Prefer not
| to answer
How dlid you acquire your (O Lecture/Exercise (O Workshop/Seminar
knowledge on human- : s ;
computer interaction? (O Professional activities (e.g., job)
(multiple answers allowed) O O NI e
How often do you use a foldable phone or similar device (not a notebook/laptop)?
O & O O @) O
Never, Rarely Less than once Weekly Daily Prefer not
not at all (tried it out) a month to answer

How do you rate your experience/expertise in Origami and similar paper folding techniques?

O O O O Q O
Beginner Novice Intermediate Advanced Expert Prefer not
to answer

Experience /| Expertise Values

Beginner 1 have little fo no knowledge or experience with this.

Novice I have some basic knowledge and understanding of this, but I'm still learning and
need more practice.

Intermediate | / have a good understanding of this and can apply it in some situations, but | may
not be familiar with all aspects.

Advanced I have a strong understanding of this and can apply it in most situations.

Expert 1 have an in-depth understanding of this and can apply it in all situations.
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E - Data from the demographic questionnaire

FREQ_
USE_ |FREQ_USE_FO ORIGAMI_
ACAD_DEG_ |DATAVIS_ |DATAVIS_ DATAVIS_ HCI_ [HCI_EXP_ HCI_EXP_ FOLDA |LDABLES_VER |ORIGAMI_ |EXP_
PUID |AGE GENDER |PURSUING EXP EXP_VERB EXP_HOW EXP [VERB HOW BLES |B EXP VERB
Lecture/ Ilf-fecrtcuirsi/ Rarely (tried it
0lwl| 26 Man Master 4 Advanced |Exercise, prof.| 3 Intermediate ’ 2 Y 2 Novice
L Workshop/ out)
Activities R
Seminar
Lecture/ Lecture/
. Exercise, . Exercise, Rarely (tried it .
02wl| 25 Man Master 3 Intermediate Workshop/Se 3 Intermediate Workshop/ 2 out) 2 Novice
minar Seminar
03wl| 25 Man Master 2 Novice Lecture/ 3 | Intermediate Lectu.re/ 2 Rarely (tried it 3 Intermedi
Exercise Exercise out) ate
Prefer not
04wl| 21 to Bachelor 3 Intermediate Lecture/ 2 Novice Other none 1 Never, not at 1 Beginner
; Exercise all
disclose
oswil 24 Man Master 1 Prefer not to Workshop/ 1 Beginner Worksﬁop/ 2 Rarely (tried it 2 Novice
answer Seminar Seminar out)
o6wl| 26 Man Master 3 Intermediate Lectu.re/ 3 Intermediate Workshop/ 2 Rarely (tried it 2 Novice
Exercise Seminar out)
Lecture/
Exercise, Workshop/ -
) : Rarely (tried it
o7wl| 26 Women Master 4 Advanced Workshop/ 3 Intermediate | Seminar, prof. 2 out) 5 Expert
Seminar, prof. Activities
Activities
Lecture/ I
08wl| 25 Women Master 3 Intermediate Lecture/ 3 Intermediate | Exercise, prof. 2 Rarely (tried it 1 Beginner
Exercise A out)
Activities
01w2 26 Man Master 3 Intermediate Lectu.re/ 3 Intermediate Lecture/ 1 Never, not at 1 Beginner
Exercise Exercise all
o2w2| 23 Women Bachelor 3 Intermediate Lecture/ 2 Novice Lecture/ 1 Never, not at 1 Beginner
Exercise Exercise all
o3w2| 24 Women Master 3 Intermediate Lectu.re/ 2 Novice Lecture/ 2 Rarely (tried it 2 Novice
Exercise Exercise out)
04w2| 25 Man Master 3 Intermediate Lecture/ 2 Novice Lecture/ 2 Rarely (tried it 2 Novice
Exercise Exercise out)
05w2| 25 Women Master 2 Novice Lecture/ 2 Novice None 2 Rarely (tried it 1 Beginner
Exercise out)
Lecture/ Rarely (tried it
o6w2| 30 Man Master 3 Intermediate |Exercise, prof.| 4 Advanced | prof. Activities 2 ¥ 1 Beginner
A out)
Activities
Prefer
07w2| notto | Women -1 1 Beginner Lecture/ 1 Beginner Lecture/ 1 Never, notat 2 Novice
Exercise Exercise all
answer
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F - Sketching sheet

Name / Title of the Concept Date SEanz
Sketch(es) of the Concept
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G - Pre-cut cardboard shapes in different shapes and sizes

P o e =
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H - Workshop setup with materials for one of the student groups
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| - Impressions from the ideation workshop
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