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Background
""""""""" N /\)‘
: ﬁ/\/ﬂ : ,__ ;lnull @
. Data E . J\f
E L'DﬂJ 5 y DDDH
: (e | Infographics . )
. Text | |abe : Achieve communication goals
— . Storytelling
E | U : Transforming dense information
, Visual 7) E into visual narratives
: Designé(’ -OJ :
b e e " Accessible

Memorable

Persuasive



Challenges

Continuous , o Continuous
> : :
Design Steps and Decisions Inconsistent design
o \ -
Story Goal Interdependent . decisions
: N} : :
1 ADZ; . TITLE[ i
i — conTent | || T WISUAL i
: | Ro= e taally : cali
: — e @ — B : Misalignment
: Construct Stories Design Visuals Arrange Layout .. & T
; -—m- - e e e e e f

ConsistentT T T T T

User’s Story Intent

|

Accumulate and fragment the final story
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Research Goal

Commercial Tools {%" Recent Researches | v’@"_
Template-Driven Isolated Tasks

Highly Automated Single Design Stage

Limited User Control Limited Cross-stage Support

Infographic generation system that enables the creation of infographics



RO I: What design steps are necessary for an infographic to convey a story?




Formative Interview

What design steps are necessary for an infographic to convey a story?

8 Understanding of Infographic:
Infographic Conceptualizing infographic design as a storytelling process
Creators

Input requirement:

Long & Unstructured text + User Query

7

Desigh requirements:

Questions | |
Constructing stories Visual designs alighed with story and user intent
e Layout that guide story reading flow
05)
v : :
| Collaboration requirement:
8 <2/

. Human-Al Collaboration with flexible control

6



Layout Desig

Data Preparation
& Coding Process

268 Infographic

examples collected

6 Criteria

/0 StotheIIing
infograp

%4 Yo
50y ok

of coral reef

°1
70-90%

of coral reefs

of ocean

could be lost fish stocks pollution
if temperatures  globally are comes from
rise by 1.5-2°C overfished land-based

activities

ics filtered

n-Space

Q Average || Average SP vs SU Narrative Logic between SP and Story Goal Narrative Logic
Layout Count , — — -
SP SU 1vs1 | 1vs2 | 1vs3 | 1vs4 vs5 | 1vs6 | 1vs7 ||Elaboration | Example | Affribution || Generalization | Temporal |Cause-Effect| Between SPs
Grid 15 9.13 : 25 5 4 0 1 0 i 16 3 6 2 2 28%
Spiral 14 9.14 10.5 1 4 0 0 0 0 4 e m 4 8 20 3 72%
Portrait 15 353 8.42 17 9 7 3 1 1 20 14 0 12 1 0 52%
Star 14 7.64 11.9 2 7 3 1 1 o B s 2 12 1 0 59%
PortraitGrid 12 6.83 9.75 11 3 3 1 1 0 57 14 1 10 4 13 55%
e Layout of Storytelling Infographic G Layout of Story Piece (SP)
—forizontal | ___ Mixed
Layout

Layout
Rules

BT o ) (et

Coral reefs provide critical
coastal protection for millions
of people and generate significant
economic value through

tourism, fisheries, and relate
industries.

(JONumber of

Story Piece

Medium:

(2] Average SP/SU

Ratio Sp

L1

 e— |
Low: e “l
| — 1

é

High:

Glproportion of
Connection
Between SPs

SP-SP SP-SP

Low:

Medium:

High:

e s
=l

(Wunderlying
Structuring Patterns
general-specific-detailed:

—D

| S—

| —1
general-specific:

D D

] B

@D
Example-based: ==}

i
Mixed: ..

|
Gestalt
Proximity

(
SP

sp sp

L i )
VGs with narrative

relationships should
be placed together. )

v,

VD

VD

@ Layout of Story Unit (SU)
[ Horizontal | Mixed

VD Stand for Visual Design

How layout support story flow!?

Story Piece Count
Story Unit Density
Narrative Connections
Story Structure
Gestalt Proximity



ROQ2: How can story consistency be maintained across the
design steps of an infographic?



Narrative-Centric Workflow

Story-Layout Alignment

P, [

&

Text-Story Alignment Story-Visual Alignment | Visual-Layout A/ignmentl
-E'L!]- D Story Construction Visual Encodinc )
4 N
|

Story-Informed Compq:s{t_igp_l?y_lgg_* ______________ - Storytelling
@ 9 . Story | sematic | , ; Layout ' Infographic
Text Nar,at,-ve’; Framework ! Mapping ’; ; . _Recommendation ! Tredy on the wave
Workflow - " X Logic Data @ Narrative . \sic\ a1 Desians Story-informed iy sz
' Insight Emphasis _ LU Optimization L
a | | Y Lo T B it s ¢
User : Story :@ Insight : Layout ‘
: : .' VisualizatiQn . > .
_ Query S Unit ,- ¥ " Visual| -.......Generation
[ — [ — : Constraints —
@ Gender as one factor : ¢
) : inﬂuencing‘._surviva' (- (-] P b syStem recommends Star
T|tan|c‘pdf e Influence of gender on survival rates > “ ‘ "\ _+_ ,’. layout: ........................................................
5 S&y Unit1: H2 Icor H1 . v H2 ‘ v  Text . v T T LTt T TT T T T T T I T LTI
&' e bonoren survived out of 466 Color & font > i
What are the Survival of women.as::. Titanic sadness _’ .......................................................
factors that a' dlqtai' Withiﬂ this ’ ..................................
- __influenced the factor
InfoAlign survival rate Bar chart > 5 5
on the Story Unit2: H2 | survival vs. boarded B "Optimized Iayout .............
TitaniC? survivea comparea ’ 339 : : :
o ermen Female icon -
Reyword: Visualization: represent 339 women —
. 3 survived out of
women 446 onboard
Upload DN O VA AL salaca nsad?V o ’ T (EEEy (T— x ---------------------------




Story Construction
-m'_LLn- .TeXt'StOf-hy AH onstruction Y

Workflow -

InfoAlign -

User

Interaction™

7o ® Story o
Text Narrative . __Framework . 1
) Logic Data /
2 insignt & &
User Story :.— <
Query Unit b L
. J |  Steessccccscccccccsscccees
[T —
@ Gender as one factor
N influencing survival
T|tanlc‘pdf et Influence of gender on survival rates
S¢fy Unit1: H2
&? 2:3::?;\% survived out of 466 —— C.O
What are the Survival of women.as,. LU
factors that a detail within this -
influenced the factor
survival rate Bal
on the Story Unit2: H2 sul
Titanic? —
to 19% of mer Fe‘
Keyword: Visualization ref
s N “w
Upload "33
Text Data hig|
and User 4
Query —( Story Adjustment -

10

Text-Story Alignment

Transform long&unstructured text into
a structured story framework

e Extract Story Pieces based on Narrative Logic
e Extract Story Units based on Data Insight



Visual Encoding

Story-Layout Alignmei

Story Alignment Story-Visual Alignment | ‘ Visual-Layou
Story Construction Visual Encodinc

@ Story ' Semantic
'rrativel : Framework . Mapping "
.0gic Data Narrative | \y; : :
---.".’.SiQ'.’!---@ -------- Emphasis _ Visual Designs |
: Story :@ Insight ,
: . ; VisualizatiQn :
N eecccccaa- Umt ......... ; (‘ ................... ; Visual
[T — Constrail
Gender as one factor '
influencing survival < L
=P Influence of gender on survival rates > . N'» /l
S¢'_y Jnr e HH® Y H@ v Tox@ v
gzgov::‘r’r.ien survived out of 466 g?"", & fozt >
Survival of women.as.. Hanic sadness
a detail within this >
factor
Bar chart »
S survival vs. boarded -
otory UnitZ: H2
to 19% of men R . ’ 339
‘ ’ D Female icon » 339
Keyword: Visualization: represent .W0men
“women” survived out of
446»on board.

“339" & “446 onboard” »
highlight survival insight

4 Intent-Aligned Visual
—>( Story Adjustment Refinement

Story-Visual Alignment

Align visual design with the story

* Semantic Mapping
* Narrative Emphasis
* Insight Visualization




Spatial Composition

Story-Layout Alignment

Story-Visual Alignment
Visual Encoding

‘ Visual—LayoutAIignmentl
Spatial Composition

' Semantic Layout .
< :  Mapping ' . Recommendation

’

Narrative ! \,: : f | story-informe
______ Emphasis » Visual Designs _____________l___Qp_t{m[gqgipp
Olinsigne > s s Layout s
______ o Wsualzalgn T Viewa ™. Generation ™
— Constraints —
o ® .-~ System recommends Star
, gorey: i
es S SR
> -
e T2 -Tede -
— Color & font » O
Titanic sadness
o —>
> :
Bar chart - : :
survival vs. boarded - “Optimized layodt .............
—> 339 ' |
Female icon »
tion: represent 339 women — e
“women” survived out of
446’onboard. ________________________________________________________
“339" & “446 onboard” > 4

highlight survival insight

. Intent-Aligned Visual 4
ent Layout Select and Preview

Refinement

" Storytelling
. Infographic

'I‘mge;.{y on the Wave

Filanic Tragedy
1317 6L9% et e
L
% U °.
22
7 2551 of Thad Cani pansingens
705 i M
Age
Goender
" ‘
g 24

o Age
Do B %o
= [ *

B

73% of women
wretved

ree
Modification on
12

Story-Layout Alighment

Arranging the infographic layout to
guide the user’s story reading flow

* Story-informed composition rules
* Visual constraints



RQ3: How can the user’s story intent be preserved through out the

design steps of an infographic?
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4

fEAL wata highlight survival insight A Free
User lar&tgjer 4 Intent-Aligned Visual 4 . Modification on
Interactioin y ( Story Adjustment |—>| Refinement '—bi Layout Select and Preview

What are the factors that influenced the survival rate on the Titanic?

61.9% of First Class passengers i
survived. ; T t ﬁ“
. lcon Keyword: Chart: r c on e v U ave Stor
: Q ; Y
: , Elaboration Titanic Tragedy Class Piece
' of First Class passengers
E 1,317 6190/0 survived.
°: passengers ﬂ' I
. Story Unit 2: H1 H2 Icon ! }?ﬁ:? e < -
' : ‘ o of Second Class passengers
i 43% of Second Class passengers ; 437 survived. 2 2 '
i survived. :
. Icon Keyword: Chart: § o7 of Third Class passengers ‘ 5 T -
: o E 705 » LT N 255 /° survived. """""""" ;""""" """"""""; SUbTIﬂC
' Icon of 2 ; people survived. 3 I : : P :
E E Age eI ;'4 ......... .~ l
: : Gender : : F
: e: Oldest :
- - i person
:  Story Unit 3: H1 H2 Icon | was
i 25.5% of Third Class passengers i 80 B
E SUrVived. E years Old
; o . : wnen oo™ 339 women
5 Icon Keyword: Chart: e 5 mea
8 icon of 3 4 E Il — —
: 73% of women
E : SurViVed ettt bbbttt ettt
""""""""""""""""""""""""""" ’ compared to
. 9% of men.
Story Piece 3 Example e otmen

e T 4

SUBMIT
Youngest person
was just Edit Text

.  Text

lllllllllllllllllllllllllllllllll

/ T

| <

! Influence of gender on survival rates : a few mﬁths ... a few months

: o Family presence R : H1 '
¢ Story Unit 1: H1 H2 Icon | ' : :
: ; Presence of more family members ! ToxtiFont 2 :
, . . y ' : Icon:
: 339 women survived out of 466 ; ) , 20px v Comic Sans MS 9 : :
i onboard. T Improveg .

; 1Similarity C V o ‘. Text Color : CharT
o ] anva vView gy

: o :

female ‘.I
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Evaluation & Findings

Mix-method, task-based user study

| 2 experienced infographic designer

|.Workflow-level quality

Coherent&Consistent stories representation?

Aligning story goals and constructed stories

e 95% story pieces were rated as coherent
e 98% story units were rated as coherent

Story-aligned visual designs
e 89% Icons were rated as semantically appropriate

Dimension Questionnaire Items

Q1. The role of this story piece in the overall story is clear and makes sense.
Story Q2. The connections between this story piece and its related story pieces are clear.
Construction Q3. This story unit clearly elaborates the idea of its corresponding story piece.

Q4. The overall storyframe is in line with my story goal.

Q5. The icon keyword for this story unit semantically matches its content.
Visual Q6. The chart for this story unit appropriately visualizes its data or insight.
Encoding Q7. The highlighted text in this story unit correctly emphasizes the key information.

Q8. The colors and fonts are consistent with the theme and tone of the story.
Spatial Q9. The layout presents the story in a clear and logical sequence.
Composition Q10. The overall narrative flows smoothly from beginning to end.

Q11. The layout is well-structured.

e 98% highlights were rated as correctly emphasizing
e All charts were rated as appropriately reflecting data

A

Q1-3%
Q2 8%
Q3 -0%

Q4 0%

Story Construction

2%

15%

2%

Visual Encoding

- i

Q9 -0%

Q10 -0%

10' Q8 0% 0% - Q11-0%
10 | ( ' ' { ' ' '

Spatial Composition

Story-informed spatial composition
e All layout were perceived as well structured,

in logical sequence with a smooth reading flow




Evaluation & Findings

Mix-method, task-based user study

| 2 experienced infographic designer Integrating story goals and creator intent through

human-Al co-creation

2. Human-Al interaction patterns Adiustment Rates

Fement eitng staws e Highlights: 41.0%

Icon keyword - unchanged

Ilcon keyword - deleted O
BN |con keyword - modified o CO n S: 3 9 ] 3 /)

Highlight - unchanged

Highlight - deleted

EEE Highlight - modified Py TeXt |79%

Text - unchanged
Text - deleted

| s T * Charts: 4.0%
| I I“ 1,0 h I " 1 I storytelling infographic must not only align with

Soiciane the story goal but also integrate the creator’s

nse
=
(o)}

[
RS

=
N

=
o

Number of Story Unit(SU) operatio

o N + (o)) co

Total Time per User Across Different Views

©

Cl f h l [ ] [ ] [ ] [ ] [ ]
o o rome | U1 ns - GO subjective intent to form the final communication
> v ?epc%m?nendation Uz § 248 St:zat‘iﬁ: View
U3 - U3 - 16.4 ' Layout View
U4 - a ; | Canva View
g =] | Efficienc
g US; U6 185 y
.E U7 - U7 - 14.3 i ' ' I
o e 0.3 mins In total (SD=8.5)
U9 - U9 - 10.2
U101 / U10 - | 39.5
U111 4 . U1l 14.5 :
U121 y U12- 11.3
0 1 2 3 4 5 6 7 0 5 10 15 20 25 30 35 40
Number of stylization & layout interactions Time (minutes)
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U1’s Full Infographic Creation Process

@ Self-prepared data about Eactern and Western tign
2 Tell me the ctory behind Weetern and Eastern 2odine cigne, Story Styhzanon & Initial Generated

and the perconality of comeone born on June 8, 1997. > View Layout View - Infographic — Final Infographic
Subtitie: Western Zodiac Sign Q
Gemini is the zodiac sign for those born on June 8, 1997. O . .‘. Personality Sign for June8, 1997 m]&y s‘,n for June 8, 1997
T twins e Y

2 2= .
¥ HE-0haraot -ac-ourious; quick-witted, and versatile.— H1 Text : oot diddatenss st adediamd Gemini
4 . e : | INdanduaiy are ERoum for Wrer

; ¢ ini < ‘ " curiosity, spontaneit
S— curiosity and spontaneity . 3 e -t
Subtitie: Personality Traits of Gemini o ’. . = °o o onini individsly bend Vo be
- M Ct s Aty YAt b g vepatie mat g h Vf'\a(’lf. ‘°<'°”Y an
Gemini individuals are known for thelr curiosity and spontaneity. -3 ndnad. n
" ']} H2 Tgxt = = = = [==) inclined
L Gemini versatile and socially inclined
i iy e Crmest A SDA, e . ePUTORmarhy Wit (oquete

"’.') Gemini individuals tend o be versatile and socially inclined. - oo SR SN e i ey T T
2 socializing A= =z quick thinking and adaptability ~
Gemini individuals thrive in environments that require quick thinking Text ) gl - -
° and adaptability. h + . - -
-y . - :
&% adaptability —e quick thinking Ox * * Ay
- - * Ox =
9 __ Subtitle: Eastern Zodiac Sign *u Sk / 4
.“'ﬁ" Person born on June 8, 1997, is represented by the Ox in the Chinese zodiac. 0r Text < > ‘ - x g ey ¥ J‘
.
£ Chinese zodiac Ox - .
Terun e s Do ey Vg 0 vy rmractenytey of
Subtitle: Personality Traits of the ox ot © o=y s o Y e
° ° ° ° q Charactensucs of the Ox include strength, patience, and hard work. s ° qebio, e —_— o
4 hard working meeceone — —
eX e I I e n C e I n O I a I C e s I n e I Subtitie: Compatability and Iintegration of Western and Eastern Signs IR .‘_21,’,',’.92‘ R —— Cmmrey g QMO COMTRER st He OX'Y
Gemini's playful curiosity contrasts with the Ox's grounding reliability. ety , é % s & X
A $2 Gemini boloncciif:r:onamy - = - e i g A balanced personality
- . . AR T T S N harving Lok adaphaiity and sivong senss of duty

A balanced personality having both adaptability and strong sense of duty.
® Personality —e strong sense of duty

\ ' J

Infographics from the Same “Fishing” Dataset: Initial vs "Canva View Refined” Versions

3. Overall system effectiveness T

2 What impact does frawling have on wildlife?

@ Fiching Datacet
2 How much of the world'c firh it managed cwctainably?

o -
[Lewing s Mpacton s Sustainable Management of Clobal Fish

9......................................................-.......-.----.-.--.-...-.--------n------.--.-'--------------o-o-.II--l---I-I!.------0-'--'I"-'I.-"I---'-""" j“‘:_lv.’_:.. “I".: . L 1 ‘..,‘:,',“;‘,"‘: TraW|ing.S|mpaCtonWildlife Dalinition of aushainah
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By = s ~ n mgmvdt:;!‘nho"«nd z;“ . -!l(-ﬁl
Easy to Use- Expl ion - Alignment _ 2 7 i ity - ethods T timeot é‘:ﬁ'ﬁiﬂiﬂ.ﬁm
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(Stylization) 16 rows 5 o~y - , - .
w0 the sedwment il il V! el gs f
Function _ i | Alignment _ ) == —— = )
s o I e I oo S P -
dredging years
dest a%n >
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Enofs = =
bkl‘%of’ ‘ ﬂ )<*‘ E Averoge
srganons o . Al R, e
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< iz h
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) U Sab| I |ty: M — 627’ S D :O 84 _ Examples of Infographics Generated from Various Datasets and Story Goals ‘

&) Cnoting Dataset G Marriage Dataset () Colt-prepared data about Chinese tea &) Gt prepared data abot Fan Zhendon
2 What's the prevalemce of tmoking croce the world? 2 What ic the trend of marringe arovnd the world? 2 Tell me about the hictory and culture of Chinese tea

Four=fifth

2 I want to know athletic career of Fan Zhendony

|
° . |
® C re at I v I ty S u P P O rt. \/] — 6 3 S D _ O ; 5 Global Smoking Prevalence Clobal Marriage Trends Today  Chinese Tea: A Cultural Overview - Fan Zhendong: _ Temporal
[ ] [ | n : . - : ) '
) Global #moking § 9 advl : — . ke e e IS “z:.-‘ dyeifcane in - gl of : ' ACGI‘GG!‘ in Athletics
— Marriage rotes ore S— 3 - (:t : P e e | fon
[ . ‘ . 1 in recesded MNotery Werld's Oldest e a " = 'w Super Grand Slam :':.
* Human-Al Co-Creation: M=6.10,5D=1.04 . -- S A g il e 5
- -— — — Frery 1000 geeple in . y rom z - - -
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- T comaectr in moders | Plauing stule qud technical leggcy
1 S 2 0% o f ey ":‘I:” = = o= I havh-handed ¢ eh
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Discussion

=N

Narrative-Centric Workflows Beyond Infographics

 E.g., posters, slides, data comics, data videos..
e Shared core principle (narrative-centric) S~
* Lowers the barriers to visual storytelling

Balancing Al Automation with Human-in-the-Loop Control

e Users still want to intervene and need authorship
* Joo much structure may limit expression

Richer Input and Adaptive Visual Stories Creation

e Different inputs may require different story structures
* Multimodal input creates new opportunities

* Future direction: adaptive, user-specific storytelling

19




CH » \ '

ngec{]

Titanic Tragedy
1317

passengers
oard the

705

people survived.

Gender

ﬁ

73% of women
survived

compared to
19% of men.

survived out of
446 onboard.

a2l
|

of First Class passengers
61.9% - passens

on tﬁe Wave

Class

survived.

43%

of Second Class passengers
survived. 22

o7 of Third Class passengers ‘
25.5% survived.

Age

Oldest
person
was

80

years old

Youngest person
was just

a few months

Family presence

Presence of more family members

improved chance of survival

C

even be

weakening

over time.

lerstanding park Fnergy

ark energy

Theories about dark

critical challenge

of the
universe
Consequences of low

FDUVIS Lab

Wate

Importance of addressing water insecurity

¢ &

equally importan.

public

understanding of water security

addressing

o 7 ‘water
security was as
important as

change p

climate

Global water use escalation and

challenges

‘Why and How
Is it Important

b

Dark energ
wasn't dist

Disconnect between pi
water scarcity awaren

L J

energy include

. politicians
-~

talk

%
ublic confidence and
ess.

confident Uﬁ

Research on dark energy
will provide detailed
information about

Examples to address water

insecurity

Collective effort in water security

meetsgrowing demand

annually -lll

Prevalence of
mental illness
in the U.S.

26% of US
adults
experience
mental illness
each year.

1in20US
adults live with

aserious
mental illness.
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75% of chronic
mental illness
begins by age
24.

Suicide is the

second leading

cause of death

among persons

aged 10 to 34.

It takes on average
11 years for
someone to seek
help after first
experiencing
symptoms.

mental health
disorders scare
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Mental Health Eacts.

Mental health
awareness
initiatives help
those suffering
to understand
symptoms.
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Better
knowledge
about different
types of
mental illness
reduces
discriminatory
views.




