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[Abstract]

This study aims to derive the problems of current apps that lack layout support suitable for foldables even after
commercialization of foldable smartphones, and to propose UI guidelines to provide an efficient layout framework after opening
the screen. Through the analysis of related researches, four layout-related analysis tools were derived, and four services that ranked
first in Play Store in the categories of food and beverage, shopping, finance, and communication were analyzed focusing on layout
changes before and after opening the screen. Results showed different problems for each service, but common guidelines were
drawn, such as the need for a two-stage column system, maintaining the size of visual elements as before the screen was opened,
increasing the amount of information that can be seen at a glance by increasing the number of components and text, and
preventing unnecessary scrolling in terms of layout. This study is meaningful in that it presented initial guidelines for providing
a layout framework for foldable smartphone app designs, which still lacks in previous studies.
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@t Analysis of Coupang Eats Landing Page
TOOLS FOLDED

UNFOLDED

ANALYSIS

No change
in screen structure.

COLJJMN Elements that enlarge to fill
the 100% width cause an
imbalance with fixed size
elements.

1
Grid | coLumn

MARGIN Margin does not change

MARGIN
18px when unfold the screen.

Margin ~ 18px
&

Gutter GUTTER E
0rx

The narrow margin causes
GUTTER  visual discomfort.
0px

L1
:
:
:

The size of the image has

2 increased excessively.
(%3 Image
o
g
% The area of the components
§ has increased excessively.
=
m
g Improper sizing of
m visual elements causes a lot of
é CARDS CARDS scrolling.

364 x 285px 848 x 530px

[LUEEEs s eassess TN The number of letters in the title
19072 24 e 450172 24m- 928 :
Text ] has increased.
8 LETTERS 10~15 LETTERS Increased readability.

The number of buttons on one
screen has increased.

More items can be compared at
once

The number of cards on one
screen has decreased.

A decrease in the number of
items on one screen makes
item comparison difficult.

NOILVIWHOANI 40 INNOWY

4 Unbalanced layout oceurs by filling
the width without changing

% Relati~ the @ SCREEN STRUCTURE

JZ> Onshlp.of As the @ SIZE OF THE VISUAL ELEMENTS

% Analysis occupies an excessive area, reducing

= Tools the @AMOUNT OF INFORMATION.

Z

=

Causes a negative user experience
after expanding the screen

a8 4. FHo|= AHIH0|X| 24
Fig. 4. Analysis of Coupang Eats Landing Page
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X Analysis of KB Bank Landing Page
TOOLS FOLDED UNFOLDED ANALYSIS
No change
1 in screen structure.

Grid COLLMN COLLMN Elements that enlarge to fill
§ the 100% width cause an
m imbalance with fixed size
ae) elements.

(%)
g MARGIN Margin does not change
(=8 Margin 23px when unfold the screen.
§ & The narrow margin causes
Bl Gutter GUTTER visual discomfort.
opx
2 = No change in image size.
341 x73px 341 x73px
[}
N = ——ex—] Component size extends
= CARDS CARDS horizontally only.
= 356x 116px 839 x 121px
‘é’ e Excessive expansion of card
= l R components only; internal
E — e 2 content remains unchanged.
CARDS CARDS
= 356 x 247 Px 839 x 260X
enerating meaningless
El BUTTONS BUTTONS G .
93 x41pPx 93 x41px mEIas;
No change in the number of
16 LETTERS 16 LETTERS characters on one screen
4324629 4324628
e GRS Because the overall amount of
characters is small, information
@, oy ——— to appear more even if the

10 LeTTERS 14 DiGITS 10 LETTERS 14 DiGITS screen is expended is limited.

No repetitive elements exist,
so the amount of information
remains unchanged.

r—
CARDS _ - CARDS

1.0 mems ~ 1.0 mems

Comp- - cagps CARDS

3
S
S
=
=
5
o
T
2
o
=
E
(=)
=

onents 1 0mvs e _ 1.0 mems
CARDS CARDS
1.0 mems = © " 1.0mems
(1 Unbalanced layout occurs by filling

the width without changing

the @ SCREEN STRUCTURE.

The @SIZE OF THE VISUAL ELEMENT
has been expanded, but only

the area of the empty space has
increased, so there is no change
in the ®@AMOUNT OF INFORMATION.
Causes a negative user experience
after expanding the screen

onship of
lysis

INJNIONVHYEY &

ojoal aj

[eLymyS

a8 5 =
Fig. 5. Analysis of KB Bank Landing Page
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@ Analysis of Today’s House Landing Page

TOOLS FOLDED

UNFOLDED

ANALYSIS

No change
in screen structure.

Elements that enlarge to fill
the 100% width cause an
imbalance with fixed size
elements.

VIAIN

2
Grid COLUMN COLUMN

Margin does not change
when unfold the screen.

MARGIN
Margin 20px
&

Gutter

JHUNLONYLS NIIHIS -

The narrow margin causes
GUTTER visual discomfort.

20px

The size of the images and

Image icon has increased excessively.

Improper sizing of
visual elements causes a lot of

lcon scrolling,

The size of the image has
increased excessively.

Comp-

onents There is no change in

character size, resulting in an
imbalance between character
size and image size.

2
2
N
m
o
]
=
(7]
(=
=
m
m
m
=
m
|

CARDS

172 x 242 px 412 x 464 px

The number of letters in the title
has increased.

e ae 7 ® WG B ool

14 LeTTERS

Text
19~22 LeTTERS

Insufficient amount of
information on visible buttons
compared to area occupied

& BUTTONS
> | 10 mems

Four images are not seen at a

capps  Glance on one screen

1.6x2
TTEMS

A decrease in the number of
items on one screen makes
item comparison difficult.

NOLLYWHOANI 40 INNOWY o

4 Unbalanced layout occurs by filling
o the width without changing
= the @ SCREEN STRUCTURE
<8l Rolati-
=l onship of As the @SIZE OF THE VISUAL ELEMENTS
= [Analyeis occupies an excessive area, reducing
% Tools the @AMOUNT OF INFORMATION.
= Causes a negative user experience
after expanding the screen
38 6. 22N HEHOX] 24

Fig. 6. Analysis of Today's House Landing Page
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@ Analysis of Kakao talk Landing Page

TOOLS FOLDED UNFOLDED ANALYSIS
| "T When expanding the screen,
,I' = divide it into a sidebar and
b 1 E_ 2 main content structure.
Grid = cowmn (S8 COLUMN
g E The right side of the landing
% = page is wasted as an empty
z 225 space
BT o Changes in margins when
< C g
é Margin "g‘giﬁ“ " MZAS‘;LN expanding the screen
3 i
[l Gutter CGUTTER GUTTER No visual discomfort due to a
Opx 20px separate space designated
;0 = after unfolding.
2 ® ® No change in image size.
ﬁ 43x43Px 4646 PX
b Image ) }
= e Nb > EEES
§ 362 x77Px 360 x 78px
m
rgn Com;t; ® = . @ = No change in list components
g onen 400 x 587 398 62px sl
3 o =k Decrease the number of text
Text . - : on one screen
g 27~30 LETTERS 22~25 LETTERS
(= " .
= A slight decrease in the number
=] of items on one screen
% Comp- LISTS LISTS No change in the amount of
g onents 8.5 mEMs 8ireMs  information on the expanded
= screen
When a change in @ SCREEN STRUC-
4
TURE oceurs, the main area is remains
:>u 0 T e an excessive empty space.
g Relat_l- @SIZE OF THE VISUAL ELEMENTS
£ onship of o remains similar,
(2 Analysis NEW No change in@ AMOUNT OF INFOR-
=4l Tools MATION on landing pages.
E Causes a negative user experience
= after expanding the screen

n

a8 7. IPIRE
Fig. 7. Analysis

A o|x] 2

of Kakao Talk Landing Page
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SHOPPING APP
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Fig. 8. Redesigned Layout Comparison
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4-2 FEE DIkl 710 =2t

(Zo]Hs] = IBSR UNFOLDED (AS-iS)

eats

1 COLUMN 1 coLuMN

DELIVERY APP

Screen enlargement without
structural change causes visual

SCREEN
i imbalance
2 - Enlarged images reduce the
[0 A7)\ amount of information and cause
ELEMENTS a lot of scrolling

Reduce the number of cards on
one screen

3
AMOUNT OF
INFORMATION

4
ARRANGEMENT

FOLDED UNFOLDED (As-1S)

Negative user experience on the
expanded screen

2 COLMN 2 COLUMN

SHOPPING APP [

Screen enlargement without
structural change causes visual
imbalance

1
SCREEN
RE
2
SIZE OF VISUAL
ELEMENTS

the amount of information and
cause a lot of scrolling

Negative user experience on the
expanded screen

4
ARRANGEMENT

J8 9. Muja {EH 2|C|Xlel Jto|=afel
Fig. 9. Redesign Guidelines by Service Type

D AE5 e A=

Hle Ajn) o] Ay wo] A=

Enlarged images and icons reduce

- @Fewer icons compared to area.
LR - O Reduce the number of cards on
LWIELNEN]  one screen

FOLDED UNFOLDED (10-BE)
2 COLUMN

1 COLUMN

+ Structural changes from column 1 to column 2
- Grid is used for screen segmentation

- The size of the image remains similar to before
it was unfolded

- Increase the amount of @ image buttons and
O cards enables more comparisons on one
screen

- The @ AMOUNT OF INFORMATION increases while
The @ SIZEOF THE VISUAL ELEVENTS is remained.
- Can more comparisons between stores.

UNFOLDED (10-BE)

FOLDED

2 COLUMN

- Grid is used to expand the screen

- The size of @banner and icon remains similar

to the size before it was unfolded.

+ Increasing the size of @images containing product

- @ Increasing the number of icons relative to the area.
- @ Increasing the number of cards by horizontal

scrolling.

- Increased the @SIZE OF VISUAL ELEMENTS is directly

linked to increased the @ AMOUNT OF INFORMATION

- Both factors increase in a balanced.
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MESSENGER APP ()

1
o
=
090
0z
oN
ol
i
4o

|BHUI 7fo| =2fol HBIA| BE O Mu|AE BAOR

FOLDED FOLDED UNFOLDED (10-BE)
1 coLumn 1 COLUMN 2 coLUMN

1 coLumn

(3)a)1CARDS

(-8
o
<
(U]
=
>4
=
<<
o

{3 M YCARDS W
®©1m;90s

- Screen enlargement without
SCREEN structural change causes visual
Sl eS8 imbalance

2 * Excessive expansion of card

EriF0 A I8 components only; internal content

ELEMENTS remains unchanged.

3 - If the screen expands, there is no
LUBIRI  more information to display.
INFORMATION

4 - Negative user experience on the

RN oxpanded screen

- Structural changes from column 1 to column 2
- Grid is used for screen segmentation

- The size of the componets remains similar to
before it was unfolded

- Show some of the information on the next
page in advance: @ Part of the transaction
details, @ part of the menu that was hidden.

- The @ AMOUNT OF INFORMATION increases while
The @ SIZE OF THE VISUAL ELEVENTS is remained.
- Can see more of information that was hidden

FOLDED UNFOI D (AS-1S) FOLDED UNFOLDED (10-BE)
1 coLumn 2 coLuMN 1 coumn 2 coLuMN

- In landing page, some of the split
screens are unused and remain
blank.

- Increased space utilization on the expanded
screen.

The size of the image remains

- The size of the image remains similar to before
similar to before it was unfolded

it was unfolded

- The amount of information
remains similar to before it was
unfolded

- @ Previews some of the chat rooms that the user
has identified as important; @ Additional lists
appear as the number of lists moved to the right.

AMOUNT OF
INFORMATION

4 - Negative user experience on the
LGNV expanded screen

- The @ AMOUNT OF INFORMATION increases while
The @ SIZE OF THE VISUAL ELEMENTS is remained.
- Can see more of information that was hidden
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