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Abstract. While immersive projection experiences powerfully engage
heritage site audiences, they remain one-way broadcasts lacking interac-
tivity and personalisation. This paper presents a design framework for
augmenting these installations with conversational Al, transforming pas-
sive viewing into active dialogue. Drawing from the ‘Face-to-Face with
Caravaggio’ experience at St. John’s Co-Cathedral, Malta, we propose a
framework enabling visitors to engage with embodied historical personas
while providing curators with data-driven insights through anonymised
interaction analysis. Our design science approach addresses core princi-
ples of authenticity maintenance, ethical deployment, and scalable inte-
gration, offering heritage institutions a replicable model. Mixed-methods
evaluation reveals 65.6% visitor interest in Al companions, with primary
concerns around overshadowing artwork. Expert interviews emphasise
audience segmentation, historical authenticity, and complementary roles
for AI in heritage interpretation. This evolves static exhibitions into dy-
namic, visitor-driven dialogues enhancing both engagement and opera-
tional intelligence.

Keywords: artificial intelligence, conversational Al, heritage tourism,
design framework, visitor experience

1 Introduction

Immersive projection experiences powerfully engage contemporary audiences in
heritage sites worldwide through high-resolution imaging, spatial audio, and
crafted narratives. However, despite their visual sophistication and emotional
impact, they face a fundamental limitation: functioning as broadcast media de-
livering predetermined content unidirectionally, constraining opportunities for
inquiry, personalisation, or exploration of individual interests.

Conversational artificial intelligence presents a natural evolution, transform-
ing this broadcast model into an interactive dialogue framework (Figure 1).
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Fig. 1. Evolution from broadcast to dialogue model, showing how the enhanced frame-
work branches traditional one-way projection experiences into interactive visitor en-
gagement with AI personas and institutional feedback loops. Source: Author’s own.

Recent advances in large language models enable historically accurate dialogue
systems that embody historical figures, respond to visitor questions, and adapt
explanations to different knowledge levels. Integration offers compelling advan-
tages: visitors pursue spontaneous questions through personalised dialogue, while
institutions gain unprecedented insights into audience engagement patterns.

This paper introduces a comprehensive design framework for augmenting
immersive projection experiences with conversational AI. Drawing from the
‘Face-to-Face with Caravaggio’ installation at St. John’s Co-Cathedral, Malta,
we present a methodology addressing technical, ethical, and operational con-
siderations. Our framework serves dual purposes: enhancing visitor experience
through personalised dialogue and providing management intelligence through
systematic feedback analysis. We establish design principles ensuring ethical de-
ployment and scalable application across diverse heritage contexts, demonstrat-
ing feasibility through mixed-methods evaluation combining visitor surveys and
expert interviews.

2 Theoretical Background & Related Work

2.1 Experience Co-Creation and Digital Storytelling

Experience co-creation theory suggests meaningful engagement emerges when
visitors actively construct understanding rather than passively receiving prede-
termined narratives [1,3]. While digital storytelling in heritage contexts has tra-
ditionally focused on multimedia narrative delivery, recent research emphasises
interactive elements allowing visitors to shape their experience journey [4, 18].
Conversational Al represents a significant advancement enabling dynamic con-
tent adaptation based on real-time visitor input, aligning with contemporary
museum theory’s emphasis on visitor agency and personalised learning path-
ways.

Conversational Al applications in tourism have evolved from simple chat-
bots to sophisticated systems capable of complex cultural dialogue [9-12,14].
Key developments include successful deployment of embodied historical figures
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where visitors engage with Al representations combining historical knowledge
with personality-driven responses [8,13]. The tourism sector demonstrates grow-
ing acceptance of Al-mediated experiences, particularly among digitally native
visitors [2], though successful implementation requires careful attention to cul-
tural sensitivity, historical precision, and preservation of authentic human con-
nections.

Cultural heritage institutions increasingly recognise visitor data’s value for
improving exhibitions [5-7]. Traditional visitor studies provide limited insight
into real-time engagement patterns. Conversational Al systems generate rich in-
teraction data revealing visitor interests, misconceptions, and successful explana-
tion strategies across distinct knowledge categories. When properly anonymised
and systematically analysed, this data provides curators with actionable in-
sights for targeted content development, representing a significant advancement
in evidence-based exhibition design.

3 Methodology: A Design Science Approach

Our research methodology builds upon the ‘Face to Face with Caravaggio’ im-
mersive experience at St. John’s Co-Cathedral, Valletta. This installation cre-
ates an intimate encounter with Caravaggio’s masterpiece ‘The Beheading of St.
John the Baptist’ through high-resolution projection mapping, spatial audio,
and choreographed visitor movement.

Fig. 2. Photographs of the ‘Face to Face with Caravaggio’ experience at St. John’s
Co-Cathedral, Valletta, showcasing its immersive projections and interactive displays.
Source: Author’s own.

The experience demonstrates immersive projection technology’s power for
cultural engagement, with 77% of visitors reporting enhanced appreciation of sa-
cred and historical art. However, evaluation revealed three primary limitations:
predetermined narrative structure limiting personalisation; absence of dialogue
mechanisms preventing spontaneous inquiry; and lack of feedback collection sys-
tems limiting curatorial insight into visitor engagement patterns.
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To address these limitations, we developed a conversational Al prototype
embodying Caravaggio using Google’s Gemini-2.5-Flash-Lite model. This ap-
proach presents unique challenges, as one expert observed: “we don’t have his
voice... what we have of him is other people’s experiences and his paintings... we
are just collecting clues about who was Michelangelo Merisi from Caravaggio.”
Character development leveraged documented historical accounts, personality
traits inferred from his paintings, consultation with cultural heritage profession-
als, and analysis of existing Al systems in heritage contexts.

The system prompt creates an authentic first-person voice through temporal
boundaries restricting responses to Caravaggio’s era, personality traits reflecting
documented characteristics, and fallback mechanisms for historically uncertain
topics. Testing revealed that content management ease and interface design were
critical factors for successful heritage deployment.

Building upon prototype insights, we propose a comprehensive framework
integrating immersive projection with conversational Al through two intercon-
nected components. The visitor experience layer creates seamless integration
between passive viewing and active dialogue: visitors first experience the immer-
sive projection, then access conversational interaction through personal devices
via QR codes. The management insight layer captures and analyses anonymised
conversation data, providing curators with intelligence through systematic cat-
egorisation of visitor inquiries across distinct knowledge domains, enabling tar-
geted enhancement of character responses while maintaining authenticity.

4 TIllustrative Scenarios

4.1 Scenario A: The Inquisitive Visitor

Consider a visitor engaged by the projected detail of the executioner’s blade
in Caravaggio’s “The Beheading of Saint John the Baptist” (Figure 3). They
notice the artist’s signature written in the martyr’s blood—the only painting
Caravaggio ever signed. Following the projection, they access the Caravaggio
persona through a QR code.

“I was struck by seeing your signature in the saint’s blood,” the visitor types.
“Why did you choose to sign only this painting?” The Al responds in charac-
ter: “Blood speaks. It is life, it is death, it is the very essence of the Baptist’s
sacrifice. If I did indeed sign my name in such a way, it was not out of van-
ity, but to bind myself to the act, to the saint, to the brutal reality of the
scene.” This personalised explanation provides depth impossible in generalised
narratives. The conversation evolves as the visitor explores dramatic lighting
techniques, Caravaggio’s exile to Malta, or martyrdom symbolism, with each re-
sponse maintaining historical accuracy while adapting to the visitor’s knowledge
level.

The visitor interacts through a streamlined mobile interface (Figure 4) main-
taining conversation history while enabling natural dialogue flow.
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Fig. 3. The Beheading of Saint John the Baptist at St. John’s Co-Cathedral, Valletta,
Malta. Source: St John’s Co-Cathedral, via Wikimedia Commons (Public Domain).

o

What do you seek?

Talk to Caravaggio...

Tell me about the tennis match
incident.

Ah, the infernal tennis match. From
what I recall of those turbulent days
in Rome, it was May 29, 1606. A
dispute arose during a game of
pallacorda—what you call tennis. A
fellow named Ranuccio Tomassoni
and | quarreled over a wager, as the
records of my time tellit. Words
turned to blows, and swords were
drawn. In the heat of the moment, |
struck Tomassoni, and he later died
from his wounds.

Talk to Caravaggio...

< BAK

cHaT wisTORY

Tell me about the tennis match incident.

Some people to
Can you tell me ab

Have you seen any

Fig. 4. Mobile interface mockup showing conversation flow and history with the Car-
avaggio persona. Source: Author’s own.
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4.2 Scenario B: The Curator’s Weekly Review

Each Monday, the curator reviews visitor engagement data through the insight
dashboard. Analysis shows 35% of conversations focused on the Knights of Malta,
28% explored artistic techniques, and 22% examined Counter-Reformation con-
text. The data reveals frequent questions about the painting’s cathedral location
and Knights’ history—topics only briefly addressed in the current projection—
while noting that technical artistic discussions generate high engagement scores,
informing future exhibition planning.

5 Evaluation and Results

We employed a mixed-methods approach with structured questionnaires admin-
istered to 58 visitors at St John’s Co-Cathedral (32% aged 26-35) and expert
interviews with two senior cultural heritage professionals given access to a func-
tional Caravaggio prototype.

5.1 User Engagement Metrics

Survey results validated conversational Al integration, with 77% visitor enrich-
ment from the existing multimedia exhibition and strong acceptance of Al com-
panions.

Would you be interested in using such an Al companion during a visit?
58 responses

@ Extremely interested

@ Moderately interested
Neutral

@ Slightly interested

@ Not interested

32.8%

Fig. 5. Visitor interest in Al companions showing 65.6% positive reception. Source:
Author’s own.

Results showed 65.6% expressing positive interest (32.8% extremely inter-
ested, 32.8% moderately interested), with only 20.7% neutral (Figure 5).

Participants most valued sharing historical and cultural background (60.3%)
and explaining artistic symbolism (51.7%), with interactive questioning garner-
ing 34.5% support (Figure 6). Personalisation features received lower priority,
suggesting preference for authentic historical interpretation.
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Which specific features of the Al companion would you find most valuable?
58 responses

Explaining artistic symbolism a... —30 (51.7%)
Sharing historical and cultural b... —35 (60.3%)
Discussing theological and spiri... 19 (32.8%)
Asking reflective questions for... —14 (24.1%)
Allowing visitors to ask their ow... —20 (34.5%)
Relating artwork to contempora... —15(25.9%)
Providing meditation or prayer... —6(10.3%)
Saving insights or content for la... —5(8.6%)

None —6(10.3%)

0 10 20 30 40

Fig. 6. Most valued Al companion features prioritising historical context and artistic
interpretation. Source: Author’s own.

What potential concerns or risks do you see when integrating digital technologies with sacred art
exhibitions?
58 responses

May reduce spiritual or|

| o
contemplative atmosphere 15 (25.9%)

Risk of misinterpreting sacred

= 9
themes or theology 13 (22.4%)

Could overshadow the original o
artwork 25 (43.1%)

Not suitable for all audiences or

9
traditions 9 (15.5%)

None —15 (25.9%)

0 5 10 15 20 25

Fig. 7. Visitor concerns revealing primary worry about technology overshadowing art-
work. Source: Author’s own.
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The primary concern was technology overshadowing original artwork (43.1%),
with secondary concerns including reduction of spiritual atmosphere (25.9%) and
misinterpreting sacred themes (22.4%) (Figure 7). Importantly, 25.9% indicated
NO CONCerns.

5.2 Expert Interview Insights

The cultural heritage interpretation expert found the persona accurately re-
flected documented personality and historical context, but noted challenges in
response structure and audience adaptation. Formal paragraph structures could
deter general tourists while engaging specialists, validating adaptive personali-
sation [21]. Concerns emerged regarding historical knowledge limitations, with
recommendations for clear disclaimers.

The digital media expert characterised the system as “a leap forward,” high-
lighting personal device integration and natural language capabilities, advocat-
ing for simplified access mechanisms (QR codes) while warning against complex
registration requirements.

Both experts converged on critical considerations: historical authenticity as
paramount, complementary rather than replacement roles for Al, adaptive sys-
tems accommodating different visitor knowledge levels, and simple deployment
mechanisms. These assessments validate our framework design principles while
informing future development priorities [6, 17].

6 Discussion

Traditional definitions of immersion in heritage contexts focus on sensory en-
gagement through visual and auditory elements. Our framework expands this to
encompass intellectual and emotional immersion through personalised dialogue,
where true immersion emerges when visitors actively participate in constructing
meaning.

Conversational Al integration creates multi-layered immersion operating across
temporal and cognitive scales. The initial projection provides immediate emo-
tional impact and contextual foundation, while subsequent dialogue enables
deeper exploration and personalised meaning-making, addressing diverse learn-
ing styles: visual learners benefit from projection spectacle, verbal processors en-
gage through dialogue, and analytical visitors explore details through sustained
conversation.

Expert interviews reveal that effective Al heritage systems must address di-
verse visitor needs through adaptive interface design. As the digital media ex-
pert noted, “after a couple of minutes you get tired of typing on a smartphone,”
highlighting voice interaction as universally beneficial. Table 1 identifies three
primary visitor archetypes requiring differentiated interaction approaches.

This segmentation addresses expert concerns about response adaptation,
with the cultural heritage expert emphasising that “general [tourists] would be
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Table 1. Visitor Persona-to-Interface Mapping for Heritage Al Systems

Visitor Persona Interaction Style Content Adaptation

Expert Users Text-based with Academic-depth responses with
(Historians, multi-modal database scholarly references and ongoing
Researchers) access debates

General /First-time Voice-enabled with Accessible explanations with
Visitors guided prompts and progressive complexity options

visual cues

Time-constrained Voice-first, hands-free ~ Concise audio responses with
Visitors operation optional visual supplements

put off” by complex responses, while specialists require depth. The framework’s
voice-first design addresses mobile interaction fatigue in museum environments.

Our framework positions human curators at the centre of experience de-
sign and content validation, with Al enhancing rather than replacing curato-
rial knowledge. This human-in-the-loop model ensures technological capabilities
serve cultural goals [17], with curators maintaining control over content accu-
racy, cultural sensitivity, and messaging while leveraging Al for personalised and
scalable engagement [19].

The framework’s modular design enables adaptation across diverse heritage
contexts, with applications extending to heritage tourism routes, educational
partnerships, and virtual access programs [15,16,20].

7 Implementation Considerations

/- \ Content Team

Historians + AT

[ Analyties |
\ Langfuse APr |

o Monitor &
/ \ Analyse

_,[ conversation |
Storage

Al Engine \
Visitor Interface Application Layer
h | Gemini+
s Erilany Personas /l Update Content Knowledge Base

\ &Prompts Historical Data

Experts

Fig. 8. Technical architecture and data flow for Al-powered historical character in-
teractions, demonstrating integration between visitor interface, conversational Al pro-
cessing, and continuous improvement cycles driven by expert content development and
analytics feedback. Source: Author’s own.
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Successful implementation requires robust technical infrastructure seamlessly
integrating projection systems with conversational Al platforms, supporting real-
time response generation, secure data handling, and reliable performance under
varying visitor loads.

The system architecture (Figure 8) centres on three core components: the
application layer utilising Bubble.io for automatic scaling, the conversational Al
layer employing Google’s Gemini-2.5-Flash model for natural language process-
ing, and the analytics layer integrating Langfuse API for conversation moni-
toring. Key technical components include cloud-based language model hosting,
secure visitor device integration through QR codes, and dual data collection sys-
tems simultaneously sending messages to the application’s CMS and Langfuse
API for analytics while maintaining privacy compliance through anonymised
data collection.

Character development requires collaboration between Al specialists, histori-
ans, and cultural experts to ensure authentic persona creation through historical
source research, personality analysis, and iterative testing. Content validation
protocols address historical accuracy, cultural sensitivity, and appropriateness
for diverse demographics, enhanced by systematic analysis of conversation pat-
terns and feedback.

The system implements a continuous improvement cycle through five phases:
monitoring live conversations and feedback, analysing low-scoring interactions
filtered by feedback categories, building datasets from problematic interactions
with expert-curated responses, experimenting through controlled prompt test-
ing, and deploying validated improvements. Visitor inquiries are categorised into
distinct knowledge domains (historical events, biographical details, cultural prac-
tices, architectural features, contextual interpretations), enabling targeted en-
hancement of character knowledge.

System architecture anticipates future developments through modular design
enabling component updates without complete replacement, while ongoing con-
tent management supports automated updates and expert review to maintain
historical authenticity and engaging presentation.

8 Conclusion

This research demonstrates that immersive projection experiences, while power-
ful in their current form, represent only the beginning of truly engaging heritage
interpretation. Through systematic integration with conversational Al, these
broadcast models can evolve into dynamic dialogues providing both enhanced
visitor experience and valuable institutional intelligence.

Our design framework, grounded in practical implementation experience, of-
fers heritage institutions a replicable approach to augmenting existing installa-
tions while planning new ones. The architecture serves visitor engagement and
institutional learning simultaneously, creating sustainable value through system-
atic improvement cycles while maintaining rigorous standards for historical ac-
curacy and cultural sensitivity.
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The framework’s emphasis on human oversight, cultural sensitivity, and ethi-
cal data handling addresses legitimate concerns about Al deployment in cultural
contexts while demonstrating the technology’s potential to enhance rather than
replace traditional expertise and institutional authority. Successful implemen-
tation requires careful coordination between traditional interpretation methods
and new technological capabilities, positioning conversational Al as complemen-
tary to human guidance.

Future research should focus on longitudinal studies of visitor engagement
patterns, cross-cultural validation of framework principles, and exploration of
emerging Al capabilities that could further enhance heritage interpretation. The
rapid pace of technological development ensures continued opportunities for in-
novation while maintaining the fundamental goal of meaningful human connec-
tion with cultural heritage.

By moving from broadcast to dialogue, heritage institutions can create ex-
periences that honour cultural authenticity while meeting contemporary expec-
tations for personalised, interactive engagement with the past.
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