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features remain consistent. He
should be able to switch between a
black leather jacket [1] and a black
striped jacket [2]. His hair color
should be adjustable, and don't let
him wear necklace.

(7 pick

m

o IEE TIRITNIREHIRESHFRZENREY, BidFaEEEEN
NEARFPNEE, XEMEEEEIT EF'EI’J%@. SLUH—E5EK.
. NEIFE

SIS MR S EIR

@ Intention Specification

Domain real-life human

black leather jacket

D

Modify hair color blackstriped jacket
black leather jacket &
black striped jacket

Trigger word Vincent

Keep face

Delete necklace

FIRAXBIES

REZHIEERERRITHEE

SBRBIES

REIRRELIS KBNS IRERE

Input Context Identification Feedback Generation
\Qj @iy Recognize Speech
i Classmer P Explorer

Human-Environment
Interaction Data

Enrich Prompt

Provide guidance

Domain Knowledge

£® color Psychology

&g Natural Color System
&[5 Color Composition

User Intent

“Iwant a warm
and cozy
interior design.”

Interior Scene

e

Idea Prompting

Prompts Generation
Theme Color Mood
Bohemian Chic Temperature
Cozy Farmhouse +  Weight
Scandinavian Distance

Q Prompts Customization

nnnnnnnnnnn

(NL) “Alittle more lively ™

Word-Color Association

Color Scheme Generation
Color Ratio NCS Description
- 1

@ Scheme Customization
~l — -

) “Use brighter color

Interior Coloring
. Color Assignment

M._

Q Result Refinement (cu)

=7 Wikl W
© oo 0 ML‘

Demonstration




B FEBREZEKRZ M
T 71 THE HONG KONG = SR A
uMJ UNIVERSITY OF SCIENCE AND INFORMATION HUB
TECHNOLOGY (GUANGZHOU)



I Multi-modal Cultural Heritage Data

« Text, image, 3D model, and other forms are essential components of cultural heritage (CH) data.
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Introduction

I Heritage Interpretation

« Heritage interpretation seeks to engage visitors and deepen their understanding of CH.
« Some key methods and strategies in heritage interpretation:

— Multisensory experiences: Visual, auditory, tactile

— Interaction and participation: Interactive exhibits

— Storytelling: Guided tours, multimedia presentations
— Virtual and augmented reality: virtual tours

« Multi-modal heritage data presents several challenges:
— Data integration: compatibility issues, data management
— User experience design: overloading visitors, engagement

ClUVING 6/50



Introduction
I Cultural Heritage Exploration

« Existing exploration system for CH data
— Faceted exploration: hierarchical faceted metadata
— Dynamically generated query previews
— Keyword-based search

mpm e Digital Collections
LIBRARY Digital Collecti v n TUPICI ) °
OF CONGRESS iz’ Colections American History 216

—
—
Government, Law & Politics 174
Library of Congress » Digital Collections @ Share World Cultures & History 154 ( »;..m:m.:_a————‘:
oels - |
Performing Arts 108 ey i
Digital Collections WarbiMilitary 88
Local History & Folklife 66
Art & Architecture 57
© Featured Content ) ) .
Social & Business History 45
TheSimes CILEY Bigpateh |
Tuanic Ginnt White St Line, ik Afte Colliion™— Geography & Places 33
= et i prch
B y—— Science & Technology 26 COLLECTION COLLECTION COLLECTION COLLECTION
More Topics » 10th-16th Century A.P. Schmidt Company Aaron Copland Abdul Hamid II
Liturgical Chants archives, 1869-1958 Collection Collection

Historic American Buildings
Survey/Historic American

Engineering...

- iz
Results: 1-40 of 526 | Refined by: (\ Part of: Digital Collections X ) ( Available Online % \)
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Administration/Office of

Part of

Digital Collections

Manuscript Division

Prints and Photographs Division
Music Division

American Folklife Center

Asian Division

African and Middle Eastern
Division

Law Library of Congress

120
75
68
46
39
29

29

The acquisition of
medieval liturgical chant
manuscripts that trace the
history of music notation
as it evolved over half a
millennium, became a
major collection priority in
the Music Division
beginning in...

Collection Items: View 55
Items

Arthur Paul Schmidt
(1846-1921) was a
German-born music
publisher who pioneered
the development and
dissemination of
American music. The A.P.
Schmidt Company
Archives documents his
firm's publishing activities
in Boston, Leipzig and...

Collection Items: View
6,687 Items

The first release of the
online collection contains
approximately 1,000 items
that yield a total of about
5,000 images. These items
date from 1899 to 1981,
with most from the 1920s
through...

Collection Items: View
982 Items

This collection contains
1,819 photographs in 51
large-format albums date
from about 1880 to 1893.
They portray the Ottoman
Empire during the reign of
one of its last sultans,
Abdul-Hamid Il and...

Collection Items: View
1,825 Items

Library of Congress (https://www.loc.gov/collections/)
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Introduction

I VR/AR/XR

« Traditional exploration on the desktop.
— WIMP (windows, icons, menus, pointer) metaphor.
— Keyboard and mouse centric interaction.
* VR/AR/XR brings new opportunities for interacting with multi-modal data.

— 3D visualization, mid-air interface
— More natural interactions with hand gestures & voices

- W The Avengers, 2012
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Introduction

Generative Al

» Generative Al is a type of Al technology that can produce various types of new
content based on patterns it learns from existing data.

I3 S

—

— Examples: GPT, 32:>—5&, Stable Diffusion, Midjourney, Runway, Sora, Suno,
Wonder ...

« All the generated materials such as text, imagery, audio, and synthetic data, are
considered Al Generated Content (AIGC).

@OpenAI
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Content produce methods

Al-G ted .
| 8 Coel?t::lat i AIGC Massive-scale o<
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Introduction

I Tools for the Future

* The integration of VR/AR/XR, and generative Al has the potential to significantly reshape how
we interact with multi-modal CH data.

— Enhanced realism and immersion
— Personalized experiences
— Interactive and collaborative tools

« HKUST-CIVAL group dedicates to develop innovative visualization and interaction tools,
aiming to create richer and more dynamic cultural heritage experiences.

— The Contemporary Art of Image Search
— Centennial Drama Reimagined
— VirtuWander

ClUVING 1050
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The Contemporary Art of
Image Search

Iterative User Intent Expansion
via Vision-Language Model

—i Q User Input Intent Expansion
§ | want Pudgy penguin | Intent Parsing Loglc Composition
H : Language Parsin ‘ f i
;—’_5 wearing hat or glasses | Jee 9 3 Pudgy penguirl’ & hat
: . : hat ‘|l (
€ that are expensive but —> Im?ge_ hat — glasses H § ao r—
P S description black bow tie || expensive’ ! black bow tie
i without black bow tie
: : R . Pudgy penguin’ -
e / ! Metadata —© =
................................. expensive 'g
' E . - makeit red
Visual Parsing 8 o
o

s @@
é Li—‘%i Segment V
e TR

Visual

. AL
.8 & M
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The Contemporary Art of Image Search

I Background

» Image search enables users to efficiently access paintings or designs of interest.

= DEVIANT
#~ ART Shop

Home

it t’
‘ All ‘ Al Art Digital Art Fan Art Photography £antasy Cosplay Adoptables aracter Design omics once ame Ar SearCh by ex

‘ All ’ Al Art Digital Art Fan Art Photography

- )

Search by ‘category’

Google

Images

Literature

Down to Earth qz~) NI\ $ & Q
4 / 7/,

August 11th, 1991 Waiting ( 4 -
intently, Discovery had her ] P = > & Search by image

hands clasped together... «Sg = < ; Sea rCh by ‘image’
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The Contemporary Art of Image Search

I Background

« Conventional image search relies on proximity measurement between user inputs and
image items in a gallery.

— Text-to-image search

« Rely on image labels

- Contrastive language image pretraining (CLIP) for recent text-to-image models.
— Image-to-image search

Input

Text

|  want Puddy
ﬁenguin wearing
at or glasses
but without
black bow tie...

Result

WV
Image Database —> SI\:E;:::? — ﬁ
) X
QPO ™ 13/50




I The Contemporary Art of Image Search

Background

However, all methods have certain limitations
Lack sufficient comprehension of user intent.
Hardly support contextualized interaction to iteratively adjust or specify search intents.

Go gle monkey with red hat and blsck shir in Barad Ape Yacht club $! & Q

sy - i sowe 4 . il u Y~ I rentungile

4 ik,
B cCheezem < > H X

ubb ® NFTERD.o
“NFT monkey in red with gla. Clothes - Bored Ape Yach..

26-16 B’.\edr\;ev o,

@ \What is Thenovspa

© Opensea
3119 - Bored Aps Yacht

377 BQQGM Yach...

; " The 50 Most Expensive Bored Ape Yacht Club NFTs g
— Watcher Gury Sothetys com Aoy A : 3
Bored Ape Yacht Club goes Holly..  Here are 3ome Celebrity . 101 Bored Ape Yacht Club | Age.  Bored ape nft 3100k Veo, eered s ape nft hires 8100, \_Ever Sold in 2022 - Cheezem Y,
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The Contemporary Art of Image Search
I Motivation

« From traditional to contemporary image search
— G1: Accurate parsing of cross-modal user intents
— G2: Logic expressions of user intents
— G3: Contextualized cross-modal interaction

Input P I :
Input i A Intent Exapansion{
Image Text e ' contextualized
i | Want PUddy H Text iy PPau:gSyI:egnguin hat ER interaction g
| [PEDCUIn Weaing ;| _want Puddy — 1 P |
1 a or glasses H enguin wearing
i but without ﬁat or glasses — Logic Composition <"'J ﬂ - make it red
t  black bow tie... i but without & gasses (il hat \ §
Result 4" i black bow tie... + pompesn A
: J, ' Result
L ]
Similarity —
Image Database e — g ) Similarit
& Measure e Image Database > y —_— ﬂ ﬁ
Measure
Traditional Contemporary

CIUNG, 1550



The Contemporary Art of Image Search

Framework

1. Intent expansion improves comprehension of users’ search intents

— Intent parsing captures detailed search intents of different modalities
— Logic composition grasps the logical relations to compose complex multi-element intention

.................................

| want Pudgy penguin

wearing hat or glasses '

that are expensive but > 'm?g‘? hat  glasses

. - ! description black bow tie

 without black bow tie

: | “sesesmeeawm —Pudgy Eenguino
Metadata

........................................

Intent Parsing
Language Parsing

. O
expensive

Visual Parsing

2 \ .

—

Textual :

Logic Composition

Pudgzeenguirp & hat
hat |l

. O
expensive !

- makeitred
X

glasses

black bow tie

Cross-modal |

Visual

.......................................

.......................................

.
select Add S

Change
turn orange

.......................................

slslely
ek =4 5 &
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The Contemporary Art of Image Search

Framework

« Visual Parsing module leverages Segment Anything Model, allowing users to focus on
particular visual elements by simple brushing on input image.

 (optional) Modification step allows users to express retrieval logic on the selected elements.
« The query is fed to database to retrieve images according to CLIP similarity.

8-
;- 5B

O Reduce ,ﬁ' I il
= similarity > Result
N < ' R D I
o) o ;Change “hat color red” .‘g/AIq @ I
- Semantic Parsing e g Modification =~ eeeeeeeeen @)Q Retrieval
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The Contemporary Art of Image Search

Framework

« Logical composition in our framework includes four major logical connectives:
— union, intersection, exclusion and change

Input Logical Unit Logical Connective
Parsing . ® Composition . @
@ 7 09 ® z
- N Union: Intersection: Exclusion: Change:

| want long hair girl in Azuki Image Gender = girl OR |
collection wearing glasses , & Glasses in accessories (l |) AND (&) NOT () o 4

: description
the hair should be purple or red X [Red hair || Purple hair L hai Gl ( ! Gray background ] i l
Text SHee lovie: Hanioet! SO I| Purp ong hair & Glasses y backg Change to short hair
BUt I don’t llke gray baCkground s Metadata E I R A e L B T R e ks S ) 2 I e g e

and red shirt.

Multi-modal

(IIHI INI IHI II
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The Contemporary Art of Image Search

I Framework

2. Contextualized interactions allow users to directly operate on result images to iteratively

refine their search.

— 2 User Input Intent Expansion
& | want Pudgy penguin Intent Parsing Logic Composition
5! ' Language Parsin i
%g wearing hat or glasses : gree 9 5 Pudgypenguid’ & hat
: - : hat Il glasses
1.‘.3.5 that are expensive but ;% Imz.:\gt? hat  glasses —> § ae .
S o description black bow tie expensive’ ! black bow tie
: without black bow tie
: ot e . Pudgy Eenguino :
- Metadata —0 =
LSRR A E SRR expensive 'g
£ . - makeitred
Visual Parsing o O
o

‘ : ‘
A _,,y S
L% .. Segment

n R
‘ 1

.'

Visual

........................................

s sl ¢
EEAHN
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The Contemporary Art of Image Search

Examples

Text search on NFT images
i Smoking monkey wearing colorfui shirt and
i eye mask in Bored Ape Yacht Club ;

First-round S~
Retrieval @ @ ‘=
result £ £\ o

Id: 3483 Id: 3241 Id: 5909 Id: 4983 Id: 6314

Price: 29.0368 Price: 29.0369 Price: 29.037 Price: 29.0372

\_J

Visual
parsing
Second-round
Retrieval
resu lt Id: 6314 Id: 91-15 Id: 8476 Id: 9121 Id: 37-24

Price: 32 Price: 32.2 Price: 32.55 Price: 33 Price: 28.947

ClUVING

Id: 1340
Price: 4.81

-]

a

Id: 7976
Price: 4.641

Id: 7976 Id: 1358 Id: 4762 Id: 7857
Price: 4.641 Price: 4.64 Price: 4.562 Price: 4.264
_—

| )
Uaid

Id: 7356
Price: 3.01

X -
? i’.. N

Id: 3241
Price: 3.226

Id: 6408
Price: 4.681

Id: 8636
Price: 4.171
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The Contemporary Art of Image Search
I Examples

* Logic composition on NFT images

---------------------------------------------------------------------------------------------------------------------------------------------

: Woman in pixel style, : + Woman in pixel style, :
Text Input; Woman in pixel style : but no black hairr. . 1 but no black hair or smoking.
Language . . . woman & pixel style
parsing [ woman & pixel style ] (woman & pixel style &! black halrj &1(black hair || smoking )

Retrieval = e T

result ﬂ

ClUVING 21/50



The Contemporary Art of Image Search
I Examples

« More examples on fashion images.

white shoes

LN
@
~ “
O
.‘& g
st

on wooden floor
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Use Cases Demo

The Contemporary Art of Image Search:

[terative User Intent Expansion via Vision-Language Mode/
CSCW 2024



Computing and
Cultural Heritage

Centennial Drama Reimagined

An Immersive Experience of Intangible Cultural Heritage

through Contextual Storytelling in Virtual Reality

Input
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I Researchsubject :

P :
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i .
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:  Model file
= A g
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ICH drama contextual storytelling

— @ 3D Reconstruction theatrical Scenes ‘
|

Disassemble
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Character
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one Al
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—

Actor Drama

Dynamic

optical Motion

b Capture and
b | Software

. Asset Links

Free
: |movement

: afetfifie

# | character

Output Feedback

ﬂgH VR System Design i—u -EUser study
= ]

Meta Quest 3

..!-
NS/
P

User
experience

v

E

Findings and
Discussion

Drama

play

_

2nd space
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I Centennial Drama Reimagined

Background

i

« Shiwan pottery sculptures (GEFE.&) are predominantly located on the roofs of Lingnan
buildings (IFE5T) , several meters high, and are used for decoration and blessings.

« Chen Clan Ancestral Hall (F&3X#7)) has a history of over a hundred years.

3D prototype view of Chen Clan Ancestral Hall

ClUVING, 25/50



Centennial Drama Reimagined
I Background

- Cantonese opera (Efl) is a distinct genre of drama known for its diverse theatrical
performances and storytelling arts.

« "Li Yuanba Subduing the Dragon Colt” (Tt FE & IR 1E).

Dramatic characters and spatial storytelling relationship "Small Sheng/hA4&" "Old Sheng& 4" "Wu Shengiit 4"




Centennial Drama Reimagined

Motivation

- Goal: to utilize VR contextual storytelling techniques to address these challenges and vividly
recreate the vibrant scenarios characteristic of ICH.

— RQ1: What kind of knowledge and experience are audiences seeking at cultural heritage
sites to learn about ICH?

— RQ2: How should contextual storytelling techniques be applied to reconstruct the
dynamic scenarios and narratives within ICH virtually?

— RQ3: What essential design factors should be considered to enhance audience
interaction and universally increase interest in ICH?

ClUVING 27/50



Centennial Drama Reimagined

Framework

« Overall framework for a VR contextual storytelling system

TERRRRRR IR RIS 5 5 RN RS o

Pre-mvestigauon§ UAV scanning

online

4.5*’@

Questionnaire panoramic camefa

@

VR online
display

s

visit and dlscuss CH potterysculpture%
= B on the roof :

: § about drama

..........................................................

--. : ’m @

Model file

-—,@~ '3D Réconétruction theatrical Hsrcenes —

ICH drama contextual storytelling

11
—» HER —»

Disassemble

1 |cRestorabm CharacterDranar

'A.) -

Model file symmetric

recombination

—
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dynamics and
bone Al
prediction

%

Actor Drama
Dynamic
optical Motion
Capture and
» Software

p Asset Links

Output

Free

movement

Drama
character

play

7

2nd space

Feedback

..........................

Qf

User

: : experience

4

E

Findings and :
Discussion  :
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Centennial Drama Reimagined

Framework

» 3D Reconstruction of Theatrical Scenes
— Step 1: 3D Model Laser Information Collection.
— Step 2: Model Segmentation.
— Step 3: Storytelling Scene Assembly and Reshaping.

29/50
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Centennial Drama Reimagined
Framework

« Dynamic Restoration of Character Drama
— OpenPose to analyze and predict the skeleton framework of the “Li” character model

Multi-angle view of the "Li" drone scanning model. Use Al to predict the skeleton framework of "Li" character model.

ClUVING 30/50



Centennial Drama Reimagined

I Framework

« Dynamic Restoration of Character Drama

A

2
k

B

- From static to
dynamic:
combination with
CH character
Cantonese opera
motion capture.

a
&
3

o -
B

R
i

STEP1: Cultural heritage drone scanning model character features capture STEP2: Character T post model creation

STEPS5: Adjust skeleton and controller STEPA4: Actors use optical motion capture to achieve bone dynamics STEP3: Create Bone Stick templates, Skin Templates

J

keyframe3 keyframe4

j’h
e
/]
5 -

keyframe1 keyframe2

o,:“
e

ClUWING

STEPG6: Realize the dramatic dynamics of characters in cultural heritage STEP7: Cantonese drama movement: A——Paddock; B——Appearance; C——Stampede; D——Angry finger



Centennial Drama Reimagined

Framework

* An interactive VR system
— integrates motion-captured performances with 3D digitized heritage artifacts

START STEP1: Walk into the scene STEP2: Selective interaction STEP3: Character drama paly

STEP4: 2nd floor view STEPS: Enter the 2nd floor space scene STEPS: 2nd floor intenor STEPT: 2nd floor overiook

ClUVING, 32/50



Centennial Drama Reimagined

Demo
\~ F
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VirtuWander

Enhancing Multi-modal Interaction for

Virtual Tour Guidance through Large Language Models

Input Context Identification
O . g o RecognlzeSpeech ‘
_— ClaSS|f|er Explorer P
User :
Related Information ‘ ‘
EI:c:t A
Human-Environment 5 Compller Nawgatori
Interaction Data . : . RN
"""""""" | Coop i O

Enrich Prompt " Identifier !

Provide guidance

Feedback Generation




VirtuWander
I Background

 Virtual tour guidance can boost the audience visiting experience by offering diverse, flexible,
and virtual assistance.

@ -
= _ - @0 Personalized needs

T g satisfaction

Virtual Museum PP
- = .
'_HLP Natural Interaction

Virtual Tour R

@D Guidance |
— 1 n y .
£ Responsive

Virtual Reality Information Delivery
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VirtuWander

I Challenges

Understand user intent

Engage in multi-turn dialogues

N

Support various downstream tasks

1. Accommodate various guidance-seeking scenarios

2. Translate LLM’s natural language outputs into multi-modal feedback

ClUVING 36/50



I Design S

VirtuWander

7
/

o

/P :

reliminary Study\

12 participants
3 virtual museums
guidance needs +

imagined interactions

/

pac

— oy

(O S 0 7

~~
~
~
N\
X
Design Framework
_Stage ~Task
o= BI -0 [ Information L)) Voice {:} Avatar
*5 Beginning Progress Ending Enhancement
e - Personalized | Rule §S ng Minimap
g —|n§>\rmat|on— i?é Preference | e %0 — Locate on the 3D mininature.
O 0%e = lex Indow
Q @ ==a 5 v Signpost
Spatial Semantic Social Ul Navigation gl | Extroct the textual context. Providnguiﬁng direction.
_______________________________________________ [®] Highlight

AR Ve AR B el P A R VR e G i G SRR T S S I, O S

Indicate the details. LD Virtual Scre,en
Compare the related items.

Stage: different timings at which visitors seek guidance of their visit.
Information: data or insights visitors seek.

Task: what guidance should facilitate visitors to achieve with the above information.
: LLM’s responses to visitors’ various guidance-seeking contexts.

CIUNG,
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VirtuWander

I Design Space

-

Design Framework

Indicate the details.

- Stage Task ulti-modal Feedback -
Oo- I:I -0 [ Information
5 Beginning Progress Ending Enhancement| Wl . C
= ” Personalized | Rule S
g - Information ﬁ‘\é Preference |~ 60
v @ o2 bl | = Text Window
Spatial Semantic Social Ul Navigation [aW) | Extract the textual context.
[®] Highlight

\

2) Voice {2} Avatar

DS’J Minimap

Locate on the 3D mininature.

- Signpost

Provide the guiding direction.

D Virtual Screen
Compare the related items. ‘

P~ ~

Five Common Feedback Combinations
summarized from our design framework

\

|

Input Examples —

Stage+Information+Task — Feedback

Please show me Chinese paintings first. 0= @ 1)
R 2
| want to see other different paintings in other places. I:I f& @
How many paintings in this museum? O B
Cc2 Introduce this painting to me. I’;I CNEP N 2N =
Is there popular paintings | haven't visitied? -0 @ o Se
C3 What are the most interesting details in this painting? | 3] ) s=2 L | 2= M)
Is there any abstract painting in this museum? O B
C4 s there any other painting of the similar style? I;’I B TN o0&y = 0
Summarize this tour. 0 QD
C5 Guide me to the most popular paintings. I:I €@ 222 N | 2008 ->

ClUVING

Voice + Avatar

Voice + Avatar + Text Window

Voice + Avatar + Text Window
+ Highlight

Voice + Avatar + Text Window
+ Virtual Screen

Voice + Avatar + Minimap + Signpost
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I Multi-modal Feedback Design

« VirtuWander is an interactive voice-controlled system that enhances LLMs with domain-

specific knowledge to improve virtual tour guidance.

-

Design Mechanism

~N

Input Examples

—>

Stage+Information+Task — Feedback

Please show me Chinese paintings first. (o @ 0))
: o R €
| want to see other different paintings in other places. I:I @ @
How many paintings in this museum? (O @
C2 Introduce this painting to me. Bl QB [ 28 =
Is there popular paintings | haven't visitied? -0 @ s
C3 What are the most interesting details in this painting? | 137 BPEX M| % =m
Is there any abstract painting in this museum? o B
C4 s there any other painting of the similar style? I';I B [ Q=0
Summarize this tour. -0 QB
(5 Guide me to the most popular paintings. f)I @ 2 M 2% Ugl >
\
N
~
-~

CUVING

-

Multi-modal Feedback Design

Voice + Avatar

Voice + Avatar+Text Window + Virtual Screen Voice + Ava

Voice + Avatar + Text Window

Voice + Avatar + Text Window + Highlight

tar + Minimap + Signpost

S{ (a) Multi-modal Feedback Combinations

(b) Virtual Museum ‘
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VirtuWander

LLM-based Feedback Generation

Input

—

Provide guidance

Context Identification

Recognize Speech | - 2 - °

\QJ Query J P » ) — qeep ‘
. Classifier | Explorer :

............................. : Q i ? g
Related Information geep ioogeep -
' Elicit: v '

Human-Environment . Compiler : :Navigator:
Interaction Data e Co 0 '
T | qeop

Enrich Prompt Identifier

Feedback Generation

CUVING

A Two-stage Framework
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VirtuWander

LLM-based Feedback Generation

Input Context Identification Feedback Generation
A Recognize Speech . ‘. ‘f E‘ ------ e
O 4 0 Query 9 Pee o p— (°°D
o =t = . -
. Classifier | : Explorer :
R R I B P T
. Related Information geep ioogeep -
: ' Elicit: oo i
. Human-Environment . Compiler : :Navigator:
; Interaction Data ; e o 0 ' 2,
> : e
Enrich Prompt . Identifier : (é’ﬂ
Provide guidance |

Stage 1 - Context Identification
Transform user natural language input into guidance-seeking contexts with prompted LLMs.

ClUVING, 41/50



VirtuWander

LLM-based Feedback Generation

Input Context Identification Feedback Generation
O Recognize Speech - 2 R =
O SN 0 Query 9 Pee,: f°°p— (°°p

o =t = L -
. Classifier | : Explorer :

R R I B P T
. Related Information Lgeep o ogeep -

: ' Elicit: oo i

. Human-Environment . Compiler : :Navigator:

; Interaction Data ; e Co 0 '

[ () -

Enrich Prompt ’ Identifier

Provide guidance |

Stage 2 — Feedback Generation
Generate multi-modal feedback from LLM formatted responses.
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VirtuWander

Example Cases

[ Experience a Thematic Tour ]

[ Explore a Single Artwork ]

[ Customize a Personal Tour ]

ClUVING

"Please plan a tour in 30 minutes.” | | “Take me to visit them.” |—

]
OV 8
il

ﬁ""

2@ > |

“Summarize the tour and suggest the next painting.”

ou

2@ =0

“I want to see
The Birth of Venus”

—

“What are the
interesting details?”

“Who is the people

“Introduce this painting.” in the middle?”

28> H

"Any other paintings
of the similar style?”

o~ 2

EEE

—
)

P n—
8=

2@ =0

T

r

“I'really like
Chinese paintings.”

“Give me some

recommendations.”

“Take me to the closet
chinese painting.”
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VirtuWander , _
Experience a Thematic Tour

I Example Cases




Conclusion

Richer and more dynamic CH experiences
- VR/AR/XR as new visual mediums
- GenAl for new interaction methods
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Conclusion

I VR/AR/XR: New Visual Mediums

« Transforming Visual Engagement
— VR: Immersive experiences that transport users to different times and places.
— AR: Enhancing real-world views with digital overlays.
— XR: Combining VR and AR for comprehensive experiences.

* Impact
— Greater accessibility to cultural sites
— Engaging storytelling and visual narratives
— Enhanced educational tools

ClUVING 46/50



Conclusion

I Generative Al: New Interaction Methods

« Redefining User Interaction
— Context-Aware Interactions: Tailoring content based on user behavior and preferences.
— Natural Language Processing: Facilitating intuitive user queries and responses.
— Adaptive Learning: Evolving content delivery to match user engagement.

* Impact
— Personalized cultural journeys
— Interactive and dynamic content
— Enhanced user engagement and retention
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Conclusion

Integrating Technologies for Cultural Heritage

« Combination of VR/AR/XR and Generative Al:
— Creating immersive and interactive cultural narratives
— Enabling real-time feedback and content adaptation
— Fostering deeper connections with cultural heritage

Culture Heritage

Multi-modal
text, image, 3D, etc.

v

Personalization
preference,
background, etc.

Herit. Interp.
virtual tour, storytelling

y 3

v

y 3

AR/VR/XR
N Visual __| Interaction
Context > i > .
design design
¥
AlG
Understanding » Modeling » Authoring

AIGC-based visualization and interaction design
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