Beyond “Translation’:

Communicating Data Stories and
Culture through Human-Al
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Published 100+ paper, including 50+ in top venues and journals,
including IEEE TVCG, ACM CHI, UIST, CSCW, EuroVis, CGF, etc. Al
2000 Most Influential Scholar Award Honorable Mention (Global
100), in the field of Visuazliation between 2012-2022. Won 11 best
paper or honorable mentions from academics. Served as Paper Chair in
IEEE PacificVis, Fastforward Chair in IEEE VIS, Data Challenge Chair in
ChinaVis. Served as Associate Editors in IEEE CG&A, Visual
Informatics
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Challenges
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Research Goal

Rdséaevhes | l@m
solated Tasks —

Higlolsnated Stage Design
Eontieod User Simpptest Cross-stage

|

Infographic generation system that enables the creation of
mtographics




RQ1: What design steps are necessary for an infographic to
convey a story?g P I Irap




Formative Interview

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

S Understanding of Infographic:
Infographic Conceptualizing infographic design as a storytelling proc:
Creators

Input requirement:
Long & Unstructured text + User Query

e

Questions Design requirements:
Constructing storiessual designs aligned with story and u
Layout that guide story reading flow

Collaboration requirement:
Q \ Human-Al Collaboration with flexible control

I

8
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RQ2: How can story consistency be maintained

across the design steps of an” infographic?
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Spatial Composition
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RQ3: How can the user’s story intent be preserved
through out the design steps of an infographic?
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Evaluation & Findings

Mix-method, task-based user study
12 experienced infographic designer

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.

Q9. The layout presents the story in a clear and logical sequence.

Spatial
CP b Q10. The overall narrative flows smoothly from beginning to end.
omposition
Q11. The layout is well-structured.
o Story Construction Visual Encoding Spatial Composit
. - : ST
: I it
o il o oo
a 4 60 80 100 80 100

t

Niging 510 390818, AR GRLF U EERE Sharie

* 98% story units were rated as coherent

Sty WigReA VYA HG S manticall Yy appr
* 98% highlights were rated as correctly em
* All charts were rated as appropriately refl

SERIMGI L 6% BAHE 69748 05 Lructure

in logical sequence with a smooth reading flo



Evaluation & Findings

Mix-method, task-based user study

12 ex]aeriemced l'V\!COQVa]OI/\l'C desigmer Integrating story gog(s and creator intent t
human-Al co-creation

2. Human -Al interaction patterns Adjustment Rates

o * Highlights: 41.0%

s leons: 3.3

e ¢ Text: 17.9%

SRS Charts: 4.0%

= o storytelling imfogrambtmust not only align
Eiﬁ I hJIJ IJ uJ h || " ] I the story goalopetitalsls mtegrate the

[ 3 Y T — subjectivecmvontidirdeim the final

Layout View
aaaaaaaaa

Efploieneyins in total (SD=8.5)

19



valuation & Findings
Mix-method, task-based user study

12

experienced infographic designer

3. Overall system effectiveness

9 Usability Creativity Co-Creation Aesthetic
Willingness _ i | Alignment _ implicity -
] — Alignment _ : —_——
Function _ ; ] Alignment _ 1
Effort
@ strongly Disagree Somewhat Neural Somewhat (100 Agree @ strongly
Disagree Disagree Agree Agree

* Usavility: M=6.27, SD=0.84

* Creativity Support: M=6.31, SD=0.75

* Human-Al Co-Creation: M=6.10, SD=1.04
* Aesthetics: M=6.17, SD=0.88

Automation <—> Expressive freedom

20

U1’s Full Infographic Creation Process
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* Shared core principle (narrative -centric)
* Lowers the barriers to visual storytelling
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Balancing Al Automation with Human-in-the-Loop o K
* Users still want to intervene and need authorship
* Too much structure may limit expression %
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* Multimodal input creates new opportunitie
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Background

Western newcomers
3 millions +

In Early 2025 TikTok refugees
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Previous research has examined various platforms and user behaviors

- M @ Single cultural contex
Mownolingual groups

Danmaku, Comments, Hashtags, Addiction, Self-presentation ...

o

Cross—-culture communication (Western newcomers — Chi
Critical, yet underexplored

WA A Timely opportu J




#Give me a Chinese Namet

Naming is often the first step of cross-cultural int

Namina 1S intricate challenging, it's e than tro
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* Performative power
* Symbolic meaning
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Research Space

'RQ1: What information encoding strategies are employed in the naming |

'RQ2: How are these encoding strategies combined or layered, thereby inc
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é Human—AI Approach for Structuring Cross—Cultural Corpora at
cale

Image - Text pgasters' Photo Visual Explanations : :
Posters' __Generationy Description Generation and Classification | Visual Categories
Photo Visual Explanation
¥ —— 1 Semantic v
- Chinese Name Explanation : Semantic : Namin
— Comments Pgﬁ"pg?f;g?un Original Generation _Semantic Clustering ~ S€mantic Strateg?es
P . » Explanations » Categories
Explanations Framework
} e
Posters Phonetic Explanations
» Foreign _ _ > _ _
Name ™ Phonetic EK,UIH”HNQHS Phonetlc Categones

Generation and Classification
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Name—Explanation Pair Extraction

6 Rounds Iterative Refinement

e Manual Extraction
*DeepSeek Only (D)

*D+Data Processing&Prompt Enhancement (P)

_—
 D+P+Crowdsourcing with five independent DeepSeek mo

* D+P+CD+Consistency -guided human correction (H)

 D+P+Crowdsourcing with five different and independent

*D+P+CF+H

consistency scoves for identical vs differeni

the scope of Chinese naming practices

ID  Error Patterns Example Correction Rule

1 Explanations contain emojis or “Uf |5 E [emoji][emoji]” Remove emojis or emoticons from the
emoticons that confuse interpretation explanation

2 User (@-mentions are extracted as ‘@ =R E®” Set name and explanation to null
names

3 Single-character entries, which are “BF, “E” Set name and explanation to null
invalid in Chinese naming (surname +
given name)

1 Purely foreign names, which are outside “John” Set name and explanation to null

Non-assigned names mentioned in
explanations

“GKAE, EFEAER T

Keep “GKHE” as the name; set “ZEHE” to
null

Redundant or nested extractions

“BRiIgE” and “IZ 2"

Keep the full name only; set redundant
entry to null

(a) Consistency scores across five independent DeepSeek models

7 Explanations that are meaningless or “ By L0 — 42 Set explanation to null
unrelated
8 Unusual or playful names not “@ hEEYIEYINE” Manually correct into a valid name and
recognized by the model explanation
- /- /-
Performance
Iteration Accuracy (%) Efficiency (hours) Human effort

Outcome 0 40 60 80 100

Correct (Matched gold) 0 (0%) 3 (0.07%) 189 (4.26%) 164 (3.70%) 4077 (91.97%)
Correct (Minor diff.) 0 (0%) 6 (3.31%) 28 (15.47%) 21 (11.60%) 126 (69.61%)
Incorrect 0 (0%) 2 (0.52%) 55(14.25%) 46 (11.92%) 283 (73.32%)

(b) Consistency scores across five different and independent LLMs

Outcome 0 40 60 80 100
Correct (Matched gold) 2 (0.04%) 55 (1.22%) 230 (5.11%) 385 (8.55%) 3833 (85.08%)
Correct (Minor diff.) 10 (3.46%) 89(30.80%) 105 (36.33%) 54 (18.69%) 31 (10.73%)
Incorrect 12 (5.83%) 58(28.16%) 80 (38.83%) 39 (18.93%) 17 (8.25%)

Round 0: Manual extraction

Round 1: Baseline
Round 2: D+P

Round 3: D+P+CD
Round 4: D+P+CD+H
Round 5: D+P+CF
Round 6: D+P+CF+H

Direct coding by at least 3 coders

None
None
None

Manual review of flagged cases

- Estimated 784.6
67.84 14.1
92.16 21.2
92.28 21.2
94.34 21.2
95.88 23.6
99.66 23.6

None

Manual review of flagged cases




Semantic Channel Explanation Generation

[terative Human Review

& Evrvor Patterns

Error Pattern

Example

Correction Rule

Subjective judgments

“This is a beautiful name”

Avoid personal opinions; provide only
factual or descriptive content

Vague or generic explanation

“This name has cultural meaning”

Specify concrete sources when referring
to cultural references or memes

Ignoring negative or satirical
intent

Interpreting “BYD” only as a car brand

Remain neutral and acknowledge vulgar
or satirical meanings when present

Factual errors or hallucinations

Misattributing a meme to the wrong
source

Ground explanations in authentic
cultural usage

Redundant outputs

“This name has no special meaning”

Omit unnecessary or irrelevant
explanations

Overly divergent associations

Linking a rare word to obscure folklore

Restrict explanations to widely
recognizable associations

Neglecting the original
explanation

Skipping irony in the commenter’s note

Incorporate the original explanation

into the final output

Misaligned with context

Treating “5Z3” literally as the
entrepreneur

Infer the most plausible meaning in the
social media context

Forced interpretation

Claiming “Ul#}” relates to “& 757"

without evidence

Do not generate far-fetched links when
no reasonable connection exists




Visual Channel Explanation Generation

2 visual attribute

Generation based on:

eName

*Original explanation

*lmage description

Category Definition Example
The Chinese name is associated with the _ ;
Focused and slightly serious demeanor —
Demeanor demeanor or aura suggested by the photo (e.g.,

calm, fierce).

“@Z%& (thoughtful) + i (serious)”

-

Facial features

The name reflects distinctive facial traits (e.g.,
nose, eyes, face contour).

Large round eyes — “KHR (Big-Eyed) Nl
%::

Hair The name references hair style, length, or color.  Brown, curly hair —» “&7 (Curly Hair)”
Th highlights skin col t isibl : .
Skin tone S e SRR RSN Fair skin tone — “H (Fair) + & (Pure)”

in the photo.

Facial expression

The name connects to an expression captured in

the photo (e.g., smiling, angry, surprised).

Smiling expression = “PR7RR (Cheerful

and smiling)”

Clothing / accessories

The name draws from clothing items or
accessories visible in the image.

Wearing a dark red hoodie — “/NZ1IIE
(Little Red Hood)”

Background

The name reflects the setting or object in the
background of the photo, but only when salient
and clearly displayed.

Sitting on rocks with mountain scenery in
the background — “BHIZL| (Distant
Mountains)”

No visual association

No relevant visual cue in the photo can support
a connection between the name and the image.

Return null




Phonetic Channel Explanation Generation

\

oL
o,
= T
N

¥i.

4 phonetic attribute

Category

Definition

Example

Full homophony
Generation based on:

The full Pinyin pronunciation of the Chinese
name closely matches the foreign name,
allowing for minor phonetic shifts such as tone
omission or consonant alternation.

“Stefan” — “SH{EJX\ (shi dé feng)”

° N ame Partial homophony

A meaningful component of the Chinese name
(e.g., surname or single character) phonetically
matches part of the foreign name.

“Maher” — “H7K% (mi Yong an)”

*Original explanation
o F ore igm N ame. Meaning association

The Chinese name conveys meaning, imagery,

or symbolism that aligns with the foreign name,

often supported by the original explanation.

“Art” — “5K[H| (Hua, art paintings)”

No relation

No clear phonetic or semantic connection exists
between the Chinese and foreign names.

Return null
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Refining and Validating Channel—-Specific Explanations

Havrder

*Movre subjective
*Multiple plausivle explanations
eCan not V@(y on W\Odel VOtI'V\g e q 7Y%, Accuracy

*48.5% Consistency
——  *96.7% Contextual Appropriateness

. *95.2% O [
Our Solution / -

4 Coders
*3 rounds iterative refinements SRS AN NN ¥
*Human review for ambiguous cases W Phh e I )

/4 (A




Semantic Pattern Discovery

571 Semantic Naming Strategies

X,
L3

o g 9

-y N "

{) Chinese Traditional Culture
Chinese Social Identity
Chinese Internet Pop

Foreign Culture References

"3
'

2D Projection of man ually adjusted semantic patterns using
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ormation encoding strategies are employed in the nav



Framework

31 Semantic Strategies in 3 levels

. @ge’égg\%gultum( References

. gi\g\gsé%Tradl'tl'omal Culture

, eqg., %€
In-Grouping
* Chinese Social Identity %13.64%)
. . g, HH
As-if In-Grouping

* Chinese Internet Pop (29.93%)
e.q., I Ik

3 Phonetic Strategies
8 Visual Strategies

©
c
c
®
£
(&)
2}
=]
c
@
5

Semantic Strategies

Level-1Categories Level-2 Cateqgories

_ Astronomical and Temporal Cycles (C1)

Classical Motifs Landscapes and Plants (C2)
Literati Tastes (C3)

Traditional e Personal Qualities and Virtues (C4)
Values Aspiration for a Good Life (C5)

_ The Four Great Classical Novels (C6)
Literary and Classical Martial Arts (Wuxia) Fiction (C7)
Historical Allusions Historical Figures (C8)

Poetic Tradition (C9)
Family Lineage (C10)
Regional Folk - Regional Dialects (C11)
Culture Rural Culture (C12)

High-Frequency Names (C13)
Conventional

NaminG Patiems Textbook Exemplar Names (C14)

Everyday Nicknames (C15)
Nationalist Narratives (C16)
Animated Characters (C17)
Film and TV Series Characters (C18)
Web Series Characters (C19)
Internet Celebrities (C20)
Celebrities (C21)
Web Novel Characters (C22)
Game-Related Names (C23)
Food Memes (C24)
Orthographic Play (C25)

Media-Inspired
Names

Homophonic Puns (C26)
Anime & ACG Memes (C27)
Short Video Memes (C28)

Meme Wordplay

Miscellaneous Memes (C29)
Toxic and Hate Speech (C30)

Phonetic Categories Visual Categories
Demeanor (VC1) 31.13%
F Bamophony{RE) e Facial Features (VC2) 21.52%
Hair (VC3) 17.84%
Partial Homophony (PC2) 50.67% Background (VC4) 13.82%
Skin Tone (VC5) 6.44%
8 79 Facial Expressions (VC6) 5.49%

Meaning Association (PC3)

Clothing and Accessories (VC7) 3.77%
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RQ2: How are these encoding strategies combined
or layered, thereby increasing the cost of cross-
cultural communication?



How the Strategies are Combined?
Colainae s

31 Combinations 919.94% 86 Enminatinns
: Semantic + Phonetic

1 §64.07% 253 Combinations

T

H1: Multi-layered

: Layered Semantic 2 1etic + Visual
semantic channels ; .
o(( be V‘{OV‘{ lozed 4.9% cC31 + PC1 . ﬂ.'."g%_ .Ciﬂi + WVC2 0.33% €31 4+ PC1 4 VC5
WI IO ] 3.38% cal1 + PC2 . 062% ©6 + vc3 . 0.24% €31 4+ PC1 + WCI
1.16% ¢4 +pcz | 053% 0 c20 + ves | 022% €31 + PC2 4 VCI
ﬁ: IV\ d’Ma("V\/\Odal . 0.95% €1 + PC3 :  049% (E1 + vca 0.16% €31 4 PC1 4 VC3
en- coding, phonetic 08% 0:@ @ o] ®+@® | @+ @+ @
CL\QV\V\@(S t@V\d to b@ 0.86% c29 + PCZ : 041%) 8 + Ve ' 012% (4 + pcz + Ve
Favored. J 0.58% €2 + PC1 ' 0.35% C29 4+ vC4 - 01% (€2 + pc2 4+ VeI
0.54% ca + PC1 ' 0.34% ca + vec2 § 0.1% €31 + PC2 + VC2
H3: Names encoded ; ;

I/\ I/\ . ( 0.51% c29 4+ PC1 ; 0.32% @ c22 + V&1 + 0.09% €17 4+ PC3 4 VC4
tl/\roug I a i;y\bg e t : 0.46% C5 + PC2 0.31%  c29 4+ V&1 © 0.06% (€2 + PC1 + MCI
cnannél Wi € MOST | seaeassnsussasi T T S TS e e P
frequem t) an d t heir Personal Qualities and Virtues(CA) Z Foreign Culture References(C31) . TI;E ;gl.:‘ Great Eia;ﬂr;eﬂﬂ § =3 Hﬂmnph:n:;unslczﬂl

: 14 % is atransiiterated names “¥# is a characterin L. =
Frequemcy Wlo({ ;_%%&Eﬁ convey the symbols of foreign cultures . | | HairWI:Ell | zh:n ‘E]Ham:f:fm'c
. . — *

’ b : - N : =3 - : .
decrease as more 1—‘% T ﬁ—l -~ Lillian A Z - “‘““‘". Hmwmf;we]w FaEny
channels are add®d. Name  wowesge o Milienys  [lan | LN e max VR

: — ZEni zhén|pidoliang

Full Homophony(PC1) " Partial Homophony(PC2)
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RQ3: What are the frequency and distribution of
these strategies?



Engagement Analysis

/3,153
70000 -

The most common names, swo- 2%

Total Likes per Category (>1000)

49 264

S 50000 -

are not necessarily the mas

« 40000 -

visible to foreign newcomerss- 29.127

20000 -

Tot

10000 - - 6.696

2043 3266 2782 2722 1677 1333 1,105 1,051

Naming strategies

Bakhtin’s Theory of Ca p Distributions
. Parody " Visibility
* Degradation Shape

* Coarse Expression

Final presence of
“Babel Tower”’
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Key Implications

Methodological Implications for Cross-Cultural Data Anal
* LLMs : synthetic crowd, Humans : cultural amoiguity.
* LLMs have the ability to augment human cultural interpretation

* Future Agenda: culturally enviched Al for high-context social media

Implications for Cross-Cultural Communication and Platform Design

* Digital platforms can turn insider culture into social boundaries
* Platform should govern cultural ambiguity, not just restrict it
* From semantic to cultural translation

* Future Agenda: How different platforms shape cross-cultural meaning and boundaries
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