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Abstract. Rural revitalisation is a growing global priority aimed at countering urban-rural imbalances, preserving
cultural heritage, and improving the quality of rural life. The purpose of the study was to analyse the potential of digital
modellingand artificial intelligence in enhancing the aesthetic, stylistic,and functional quality of rural streetenvironments.
The research identified how traditional spatial and visual characteristics can be supported and reinterpreted using
modern digital tools. A comparative visual-analytical method was applied, incorporating international case studies
and simulation-based design experiments. It was found that China is the leader among countries that use artificial
intelligence for rural design projects, accounting for approximately 38% of the total number of cases investigated.
Technologies such as three-dimensional visualisation, augmented and virtual reality, and generative artificial intelligence
were analysed for their impact on spatial harmony, materiality, and cultural identity. Examples from the Tianluokeng
Tulou in China and Aurora Park in Indonesia illustrated how digital tools foster visual expressiveness, facilitate heritage
preservation, and enable site-specific, climate-responsive solutions. Additionally, immersive visualisation techniques
improved stakeholder participation and design adaptability. The study introduced an integrated approach combining
digital innovation with vernacular aesthetics, showing that Al-assisted tools contribute to both artistic expression and
functional optimisation. These strategies offer a framework for practical redevelopment of historic village streets,
supporting cultural sustainability and improved public space quality in rural environments

Keywords: rural environmental design; digital modelling; visual composition; stylistic integration; artificial
intelligence; landscape aesthetics

INTRODUCTION

With the advancement of rural revitalisation, tradition-
al village streets are increasingly challenged by the dual
demands of modern development and cultural heritage
preservation. Digital technologies - such as 3D model-
ling, virtual reality (VR), artificial intelligence (AI), and
geographic information systems (GIS) - have emerged
as effective tools to enhance the visual and functional
qualities of rural environments, while maintaining local
identity and spatial continuity. Their integration facili-
tates a more harmonious interaction between tradition
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and modernity, supporting the sustainable transforma-
tion of rural communities.

Several studies have explored the potential of these
tools in rural and landscape design. For example, M. Gao
& X. Zhu (2025) demonstrated how 3D visualisation
and VR technologies enhanced spatial expressiveness
and preserved cultural identity in the redevelopment of
Rulinli Ancient Street in Jiangxi. The use of VR helped
to create multi-layered models that reflected not only
the physical but also the symbolic value of the space,
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contributing to the emotional involvement of the local
community. Research by H. Lei (2024) emphasised the
advantages of geospatial technologies - such as remote
sensing and GIS - in planning rural streetscapes, high-
lighting improved scientific precision and efficiency.
These tools allowed considering a wide range of envi-
ronmental, infrastructural, and social factors, which is
especially important for developing balanced spatial
development strategies. B. Zhang & Q. Tu (2024), ana-
lysing the Luocheng Castle in Shaanxi, proposed a digi-
tal strategy based on 3D reconstruction and interactive
platforms to enhance both heritage conservation and
public engagement. This approach involves the crea-
tion of accessible virtual environments where users can
explore historical sites without compromising their in-
tegrity, which opens up new horizons for cultural tour-
ism and education.

In addition, Y. Hongyu & C. Tianyi (2025) investi-
gated the application of deep learning to optimise ther-
mal materials and spatial layouts in VR-based green
building design, offering insights into how intelligent
technologies can improve energy efficiency and interi-
or planning-approaches that are increasingly relevant
for sustainable rural architecture. In a broader context,
P. Gong & J. Li (2022) showed the effectiveness of 3D
modelling for the restoration of historic urban land-
scapes, which became the basis for the digital pres-
ervation of the cultural environment in the context of
urbanisation. R.M. Felizarte (2024) proposed Al-driven
improvements for university greenspaces to increase
user engagement. These cases suggest a growing shift
towards intelligent design systems that merge da-
ta-driven efficiency with cultural and spatial sensitivity.
These cases suggested a growing shift towards intelli-
gent design systems that merge data-driven efficiency
with cultural and spatial sensitivity. This trend was also
confirmed by H. Zhang & R. Zhang (2025), who con-
ducted a comprehensive review of generative Al appli-
cations in built environment design and planning. Their
study analysed 179 recent studies and demonstrated
that deep learning, optimisation algorithms, and hy-
brid approaches had been increasingly applied to site
layout, interior, and exterior design tasks. The findings
highlighted the evolving capacity of Al to address com-
plex spatial and user-centric challenges across various
architectural contexts. A broader national perspective
was presented by F. Wu et al. (2020), who outlined
China’s strategic plan for developing a new genera-
tion of artificial intelligence, emphasising innovation,
research, and education as critical pillars in building a
comprehensive Al ecosystem.

While such technologies had gained significant trac-
tion globally, particularly in the context of urban and
rural integration, their adoption in Ukraine remained
at an early stage. Despite this, recent developments in
Al applications - ranging from architectural style anal-
ysis and urban environmental assessment to generative

design - indicated a promising trajectory for their use
in rural street revitalisation. Although still emerging,
this field holds great promise for enhancing design
quality and supporting sustainable rural transforma-
tion. In response, the present study investigates how
digital technologies - particularly Al, 3D modelling, and
immersive simulation - can be applied to the aesthetic,
functional, and cultural regeneration of rural streets.
Through comparative analysis of case studies from Chi-
na and Ukraine, the research aimed to expand theoret-
ical discourse and propose practical, locally adaptable
strategies for digitally informed rural street design.

MATERIALS AND METHODS
This study utilised a mixed-method approach to explore
the potential of digital modelling and artificial intelli-
gence (AI) tools in the design of rural street environ-
ments, focusing on the enhancement of aesthetic, com-
positional, and cultural qualities. A visual-comparative
methodology was applied, analysing selected inter-
national case studies where digital technologies have
been integrated into the planning and aesthetic reinter-
pretation of traditional rural spaces. The cases included
Aurora Park, the first multimedia landscape attraction
in Bali to adopt Al technology, and the Al-generated
design case of the UNESCO World Heritage Site, Tian-
luokeng Tulou Cluster in Nanjing, Fujian. The criteria
for case selection included: (1) the presence of distinct
traditional design features, (2) documented use of digi-
tal tools such as 3D modelling, Al algorithms, or virtual
simulations, and (3) clear transformation of aesthetic
or spatial quality through technology.

In parallel, simulation-based experiments were
conducted using digital modelling software and Al-as-
sisted design platforms including Openbrush, PICO, and
Nuanu. These tools were employed to assess spatial
rhythm, material integration, and stylistic coherence in
redesigned rural environments. Supplementary visual
data - such as Al-generated effect maps and digital re-
constructions created in Stable Diffusion and Sketch-
Up - were analysed to evaluate the design transfor-
mations. To operationalise these processes, the study
applied a multi-stage methodology based on Y. Li et
al. (2022), which combines digital modelling and artifi-
cial intelligence-based generation tools. This workflow
was applied in practice and is visually documented in
Figure 2, which presents the step-by-step transforma-
tion from initial model to final Al-enhanced design im-
age. Ultimately, the visual analysis was supported by
content from published sources, including the UN-Hab-
itat (2023) report and recent scholarly literature, to
identify global patterns and measure the degree of dig-
ital technology penetration in rural design. The method
emphasised the intersection of digital innovation and
cultural identity, providing a foundation for the devel-
opment of stylistically expressive, sustainable, and con-
text-sensitive rural streetscapes.

Art and Design Vol. 8, No. 3 37



Digital approaches to the aesthetic and stylistic design...

RESULTS AND DISCUSSION
Artificial intelligence tools facilitated designers in effi-
ciently extracting and reinterpreting cultural symbols
to create modern rural spaces with strong region-
al characteristics. To validate the approach based on
Y. Li et al. (2022), the researchers applied the method
to a real-world case involving a traditional rural cov-
ered bridge. The logic of the proposed digital workflow
is illustrated in Figure 1, which presents a schemat-
ic flow chart of the interaction between human input
and algorithmic processing. The process begins with

digital modelling and proceeds through Al tool selec-
tion, followed by an iterative phase in which designers
and algorithms alternate. During this stage, designers
enter keywords, gather reference materials, and de-
scribe scene parameters. The system then combines
digital models with algorithmic mappings for style
adjustments and translation. Ultimately, the workflow
yields stylistically coherent design outputs that reflect
both the original cultural references and the benefits of
computational aesthetics.

Digital modelling and Al
tool applications

Digital modelling

b

Select the Al tool

<

Enter a keyword ople "algorithm" people W&l > Comb!ne digital models for
alternately Al image generation.
Design The designer describes the Al mapping
collection P scene diagram that needs [« for style i
) concept maps to be generated. adjustments

Definition of original design
aesthetics and style

<o >

Al-powered translation of
aesthetics and style

Figure 1. Flow chart of the digital modelling and Al tools applied to the design

Source: created by L. Chenxi based on Y. Li et al. (2022)

Figure 2 illustrated the sequential process through
which traditional rural architectural elements were
transformed into an Al-enhanced visual concept. Each
subframe (a-d) captured a distinct stage of the design
pipeline: (a) depicted the initial digital modelling stage
using SketchUp, where a three-dimensional schematic
of a covered wooden bridge was constructed based on
vernacular typologies; (b) showed the corresponding
site photograph that served as a reference for spatial
composition, orientation, and architectural context;
(c) represented the stylistic element map derived from
the model and photo - this included culturally specif-
ic motifs, material textures, and proportional systems;
(d) presented the final Al-generated effect map pro-
duced using Stable Diffusion, integrating atmospheric
lighting, material realism, and contextual fidelity to pro-
duce a compelling visualisation of the revitalised rural
structure. This transformation from (a) to (d) visually
demonstrated how digital modelling and generative Al
tools can operate in tandem to reinterpret local design
language. The sequence affirms the capacity of Al to
translate aesthetic codes into emotionally resonant and

context-sensitive spatial imagery. It also validates the
workflow outlined in Figure 1 by showcasing its suc-
cessful application to a real rural heritage element. This
sequence demonstrated how region-specific design
aesthetics can be effectively translated through Al Such
visual workflows allow design teams to validate con-
ceptual consistency across scales and support iterative
refinement through digital feedback loops. Based on
case studies across five countries, this method utilises
Al-driven digital generation has contributed to a 19%
average scenario implementation rate in rural aesthetic
revitalisation using digital technologies (Lei, 2024).
Table 1 presented an analysis of data on the glob-
al application of Al technology in rural design. China
led with over 1,200 projects and a technology pene-
tration rate of 38%, primarily focusing on traditional
village renovation and the digital regeneration of cul-
tural landscapes. The European Union followed with
more than 450 projects (22% penetration), largely
centred on eco-community planning and historic street
preservation. India recorded over 300 projects (15%),
mainly aimed at low-cost material optimisation and
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climate-resilient design. Africa and Latin America re-
ported 180 and 250 projects respectively, with technol-
ogy penetration rates of 8% and 12%. Key applications

in these regions included the optimisation of low-cost
materials, climate-adaptive solutions, the fusion of colo-
nial and indigenous styles, and the revival of local crafts.

Figure 2. Process design for digital modelling and Al tools
Note: a - digital modelling model map; b - site map; c - style element map; d - Al generated effect map
Source: created by L. Chenxi employing Stable Diffusion and SketchUp to generate and refine the visual imagery

Table 1. Analysing data on the application of Al technology for rural design worldwide

. Number of Technology . s .
Region . . Major application scenarios
projects penetration
China 1,200+ 38% Traditional village renovation, digital regeneration of cultural landscapes.
EU 450+ 22% Eco-community planning, historic street preservation.
India 300+ 15% Low-cost material optimisation, climate-resilient design.
Africa 180+ 8% Low-cost material optimisation, climate-resilient design.
Latin America 250+ 12% Fusion of colonial styles, revival of local crafts.

Source: created by L. Chenxi on the basis of UN-Habitat (2023), World Bank (2025)

Table 2 presented a quantitative evaluation frame-
work for rural environmental design interventions,
synthesising key performance indicators (KPIs) and
empirical case studies. The methodology, developed
by L. Chenxi, was grounded in the International Coun-
cil for the Conservation of Vernacular Architecture
(ICOMOS) guidelines for evaluating digital technolo-
gy interventions (Lorenco, 2014), with the following
critical findings: the cultural element retention rate
reached 72%, as exemplified by the renovation of the
rammed earth buildings in Songyang, China, where Al
pattern matching preserved 89% of traditional motifs.
Design cycle efficiency improved by 40-65%, most no-
tably in the Kerala village fair project in India, where

generative Al reduced planning timelines from six
months to 11 days. Material cost optimisation achieved
a rate of 15-30%, as demonstrated in the Andean ma-
sonry renewal project in Peru, where Al-curated local
material databases helped minimise transportation
waste. Villager participation satisfaction reached 81%,
as evidenced by VR co-design workshops conducted
in Maasai villages in Kenya, which enhanced cultural
identity recognition by 53%. It is also known that the
“Integration of Style” innovation received 4.2 points
out of 5 on a five-point Likert scale, which is especially
noticeable in Tuscany, Italy, where Al successfully bal-
anced traditional stone architecture with the modern
aesthetics of photovoltaic roofs.

Table 2. Rural environment design style and material design evaluation form
Indicators Data Typical cases
. Modification of rammed earth buildings
0,
Retention rate of cultural elements 72% in Songyang, China (89% AI pattern match).
. . Village fair project in Kerala, India
- 0,
Shortening of design cycle 40-65% (compressed from 6 months to 11 days).
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Table 2. Continued

Indicators Data Typical cases
Optimisation of material costs 15-30% Peruvian Andean masonry renew.al (Al local material pool
reduces transportation losses).
Satisfaction of villagers’ participation 81% VR co-design for Maasai v1llages in Kenya (53% increase in
cultural identity).

Note: for full methodology, refer to P.B. Lorenco (2014)

Source: created by L. Chenxi on the basis of P.B. Lorenco (2014)

These two tables collectively illustrated the global
deployment trends and localised application outcomes
of Al technology in rural landscape design. They high-
lighted the intervention potential and evaluative basis
of digital tools in areas such as cultural preservation,
aesthetic innovation, material utilisation, and commu-
nity participation. Together, they provided empirical
support and a methodological framework for advanc-
ing future “smart village” design initiatives. In rural
street design, the evolution of style and preservation of
traditional aesthetics play a crucial role, where Al tools
demonstrate unique potential to help designers rein-
terpret cultural characteristics while navigating mod-
ernisation (Webster et al., 2020). For example, through
deep learning, Al can analyse traditional rural archi-
tecture - including its forms, materials, and decora-
tive elements - to generate design strategies that meet
advanced functional needs while retaining cultural
heritage. This allows designers to move beyond visual
imitation and instead create authentic reinterpreta-
tions that resonate with both historical continuity and
future adaptability (Wu & Zou, 2022). Specifically, Al
can identify and extract key features of traditional rural
aesthetics, such as the use of local materials like wood
and stone, and the proportions and layouts characteris-
tic of historical buildings, ensuring these elements are
thoughtfully integrated into contemporary designs to
maintain cultural continuity and aesthetic value (Zhang
& Tu, 2024). By doing so, rural streetscapes can achieve
a harmonious balance between innovation and identity,
where digital tools serve as mediators rather than dis-
ruptors. In street design, the blending and innovative
adaptation of different styles and approaches remains
a central focus of current research.

One notable application is Nuanu Bali’s Aurora Me-
dia Park, Indonesia, the region’s first multimedia out-
door park. Spanning 5,000 square metres in the heart of
Nuanu, this immersive experience space incorporates
Al technology into its landscape design, merging AR/VR
and generative Al to blend art, nature, and technology
(Sharma, 2024). Visitors are transported into a lumi-
nous, creatively charged environment that offers an un-
paralleled exploratory experience. It functions not only
as an entertainment space but as a cultural experiment,
testing the emotional resonance of Al-driven aesthet-
ics within traditional frameworks. The park features
immersive, multi-themed performances, such as Earth
Sentinel (Fig. 3), a digital sculpture art installation that

uses Al to merge real street scenes with virtual environ-
ments. Through holographic projections and dynamic
visual storytelling, the project showcases an innovative
synthesis of green development, sustainability, and dig-
ital innovation. This interactive layering of physical and
digital realms represents a design frontier where envi-
ronmental perception is reshaped in real time through
algorithmic responsiveness (Zhou & Liu, 2021).

Figure 3. Aurora Media Park
Source: Gatrabali (2024)

With a futuristic design approach, the park rein-
terprets Bali’s local culture, drawing inspiration from
its sacred traditions and natural landscapes while em-
ploying technology to explore cosmic consciousness.
Named Aurora to reflect the cultural depth achievable
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through Al the space offers visitors an immersive expe-
rience that bridges interactivity and heritage. The pro-
ject illustrates how Al can facilitate cross-cultural sto-
rytelling by simulating symbolic meanings drawn from
folklore, rituals, and ecological cycles. This design not
only pays homage to tradition but also pushes bounda-
ries within modern technology and art, demonstrating
a seamless fusion of historical and contemporary styles
(Syed Abdul Rahman et al, 2024). As a model for rural
design innovation, the park illustrates how rural streets
can transcend their infrastructural function and evolve
into participatory cultural platforms.

The smart streetscape transformation of Fujian
Tulou, China, (Fig. 4) demonstrated how Al technolo-
gy can seamlessly blend traditional environments with
advanced digital innovation. In this project, the histor-
ic “Three alleys and seven alleys” district has achieved
a harmonious integration of classic streetscapes with
cutting-edge technology through Al applications. This
project serves as a prototype for adaptive reuse, where
digital innovation enhances traditional form without
erasing its historical context. The aim is not only to pre-
serve the fabric of the built environment but to activate
it through participatory digital engagement.

L

Eﬂ. 8".1"’

- s

Figure 4. Fujian Tulou buildings generated by Al
Source: Bilibili (2023)

Visitors can access a specially designed metaverse
experience by scanning QR codes with their mobile
devices, immersing themselves in meticulously re-
constructed virtual reality scenes. These digital en-
vironments were created using Al analysis of original
structures, with accurate 3D modelling that captures
authentic materials, architectural styles, and spatial lay-
outs. Advanced spatial computing technology ensures a
strong connection between users and the virtual space.

This fusion of physical and digital space enhances ac-
cessibility for a broader demographic, including young-
er generations who may engage more readily with her-
itage through interactive formats.

The implementation of AR wayfinding eliminates
common navigation challenges - visitors no longer
need to worry about getting lost or dealing with weak
GPS signals, creating a truly “see-what-you-need” im-
mersive guidance system. It not only simplifies move-
ment but creates a narrative-rich journey through the
streets, where cultural symbols and stories unfold
contextually as users navigate the environment. Yon-
gding District has further enhanced the experience by
developing a night tour programme that incorporates
iconic Tulou structures, water features, and footpaths
(Bilibili, 2023). This multisensory attraction combines:
natural elements (light, fog, wind, and thunder effects),
advanced technologies (3D water screens, holography,
and laser projections), interactive features (motion
capture and sensor-based responses).

The blending of these elements creates a cinematic
experience that engages sight, sound, and movement,
encouraging emotional responses and deeper cultural
immersion. The result is atmosphere that preserves the
cultural essence of traditional Tulou while breathing
new life into the heritage through modern technolo-
gy (Liu & Xia, 2024). Visitors not only enjoy a unique
nighttime experience but also witness first-hand how
cultural preservation can coexist with technological in-
novation. The project also opens up new economic and
educational opportunities through tourism and cultural
programming linked with digital storytelling and smart
infrastructure. This project successfully maintains the
authentic character of Tulou architecture while demon-
strating how smart technologies can create meaningful
connections between historical heritage and contem-
porary experiences.

S.AE. Syed Abdul Rahman et al. (2024) highlight-
ed the value of integrating 3D city models and digital
terrain to improve decision-making and stakeholder
collaboration in smart cities. Their findings reinforce
the critical role of data visualisation in urban planning,
aligning with the authors’ emphasis on visual commu-
nication tools. However, the immersive and participa-
tory dimensions - such as AR previews and cultural
scenario simulations - extend beyond S.A.F. Syed Ab-
dul Rahman’s scope, indicating an emerging research
direction where Al supports not only data modelling
but also inclusive design storytelling, especially in ru-
ral contexts (Wu & Oktrova, 2024). This corresponds
with findings by E. Keibach & H. Shayesteh (2022), who
demonstrated that simulation software tools can sup-
port climate adaptation in landscape design, despite
notable limitations related to data integration and usa-
bility. Their study also highlighted the need for strategic
software selection to effectively address environmental
uncertainties in spatial planning.
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0. Halpern (2021), in her review highlighted the
role of digital tools not merely as instruments of pro-
duction but as sources of conceptual inspiration within
architectural design. This idea is echoed in the present
study, where Al-driven platforms such as Stable Diffu-
sion and PICO were employed to rapidly generate sty-
listic alternatives for rural street environments. While
0. Halpern approached the topic from a predominant-
ly theoretical and historical standpoint - emphasising
the intellectual lineage of computational design - the
current research extended this discourse by demon-
strating the applied value of these tools. Specifically, it
showed how Al supports not only aesthetic experimen-
tation but also the adaptation of vernacular motifs to
contemporary spatial needs. Unlike O. Halpern’s more
discursive focus, the study evidenced measurable gains
in visual communication, design efficiency, and stylis-
tic coherence, suggesting that artificial intelligence can
actively shape both the form and communicability of
rural landscape design.

According to M. Wang et al. (2024), crowdsourced
street-level imagery provides valuable insights into
the spatiotemporal dynamics of urban walkability,
supporting data-driven evaluation of environmental
quality. This finding resonated with the present study’s
use of Al-generated visualisations and immersive sim-
ulations to assess stylistic coherence and public space
comfortin rural street contexts. While M. Wang et al. fo-
cused on urban environments and passive image collec-
tion, the authors’ research applied similar principles of
visual data analysis proactively, using generative tools
to shape and test design hypotheses. Both approach-
es emphasised the importance of visual perception in
spatial planning, though this study added a cultural and
stylistic dimension to that evaluation.

An important application involved combining ar-
tificial intelligence with local cultural characteristics
to generate regionally distinctive design strategies.
K. Kasemsarn & F. Nickpour (2025) explored how Al can
analyse cultural patterns to create immersive tourism
landscapes. The researchers confirmed and extended
these findings by showing that Al can transform local
heritage elements into modular, reusable design assets.
For instance, Al-generated imagery based on traditional
ethnic motifs effectively supported both design explora-
tion and communication. Unlike K. Kasemsarn & F. Nick-
pour, who focused on educational environments, the
present research highlighted community-scale imple-
mentations, particularly through projects like the Aurora
Park and Tulou metaverse, where traditional and digital
aesthetics merge. Recent research by Y. Li & N. Chup-
rina (2024) also demonstrated how generative Al can
enhance emotional resonance and perception in visual
storytelling, offering a structured model of human-Al
co-creation through iterative stimulation and feedback.

With the rise of the digital era, digital technolo-
gies in urban landscape planning showed increasing

scientific rigour and creativity. P. Gong &J. Li (2022) em-
phasised the value of the Digital Landscape as a technol-
ogy-driven method to enhance urban landscape quality
and sustainability. Using a southern Chinese city as a
case, they explored digital reconstruction of historical
features through virtual processes, modelling, interac-
tive roaming, and restoration methods. This approach
provided strategies for heritage preservation and re-
newal, showing the dual role of Digital Twins (DT) as
both tool and medium in urban landscape (UL) design.
Urban landscapes thus evolved into data-driven, hu-
man-centred spaces focused on interaction, function,
and sustainability. This marked a shift in urban land-
scape planning from experience-driven to science- and
technology-driven approaches, promoting urban en-
vironments towards higher quality and greater hu-
man-centricity. The researchers affirmed that the inte-
gration of modelling and artificial intelligence injected
new vitality into modern rural architectural landscape
design, showing broad potential in improving design
efficiency, aesthetic expression, cultural continuity, and
environmental responsiveness, while also highlighting
challenges related to data structure, tool adaptability,
and cultural sensitivity. The comparative analysis of re-
cent studies confirmed the increasing integration of ar-
tificial intelligence and digital technologies into design
workflows at both urban and rural scales. However,
many prior studies emphasised either data modelling
or theoretical speculation. The present study extended
this research by practically applying Al-assisted tools to
rural spatial contexts with a focus on traditional aesthet-
ics, stylistic continuity, and participatory visualisation.

In summary, the integration of advanced digital
technologies such as Al-driven 3D modelling, spatial
computing, AR wayfinding, and immersive metaverse
environments has significantly enriched the cultural ex-
perience of traditional rural heritage. Through the case
of Yongding District’s Tulou night tour programme, the
project showcased how multisensory, interactive de-
sign can transform static heritage sites into dynamic
spaces of engagement and learning. By blending nat-
ural effects, holography, and sensor-based responses,
the initiative created a powerful emotional and aesthet-
ic connection between visitors and the built heritage.
Overall, the results demonstrated that cultural preser-
vation and technological innovation are not mutually
exclusive but can work in harmony to revitalise rural
environments, attract diverse audiences, and open new
avenues for sustainable development in tourism, edu-
cation, and community identity.

These findings validate the proposed methodology,
confirming that Al-assisted visualisation enhances de-
sign expressiveness, supports participatory processes,
and maintains cultural specificity. Case studies with
iterative workflows - such as those integrating digital
modelling and Stable Diffusion rendering - demon-
strated measurable improvements in design speed,
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material efficiency, and stylistic cohesion. Furthermore,
Al-based tools enabled the creation of emotionally res-
onant design narratives, evidenced by increased user
satisfaction scores and stronger cultural affiliation in
community feedback across several pilot locations. To-
gether, these outcomes reinforce the potential of digital
intelligence to act as a catalyst for the sustainable and
creative transformation of rural environments.

CONCLUSIONS

This study confirmed the transformative role of artifi-
cial intelligence (AI) and digital modelling technologies
in the design and revitalisation of rural street envi-
ronments. Based on international case analysis, China
leads in the number of Al-integrated rural design pro-
jects (over 1,200), representing approximately 38% of
the total surveyed cases. The European Union accounts
for 22%, followed by India (15%), Africa (12%), and
Latin America (8%). These technologies are most com-
monly applied to the renovation of traditional villages,
ecological community planning, and low-cost materi-
al optimisation, adapted to local development needs.
Performance evaluation further confirmed the prac-
tical benefits of these approaches. Al-assisted design
shortens project cycles by up to 65%, improves mate-
rial cost efficiency by 15-30%, and ensures an average
72% retention of original cultural features. Notably, the
VR co-creation project with the Maasai community in
Kenya resulted in a 53% increase in satisfaction and
cultural identity. The study also highlighted the value of
visual workflows, particularly through the use of digital
modelling and generative Al platforms.

The research developed a structured methodol-
ogy that combined human creativity with algorithmic
interpretation to guide design from site analysis to
stylistic output. It illustrated a step-by-step transfor-
mation from physical images of an object and cultural

REFERENCES

motifs to spatial visualisations created with the help of
artificial intelligence. The case of Bali’s Aurora Media
Park demonstrated how immersive environments har-
monised AR/VR technologies with cultural narratives.
The smart streetscape initiative in Fujian’s Tulou region
further illustrated how digital tools enhanced user nav-
igation and created emotionally resonant spaces whilst
maintaining architectural heritage. These cases under-
scored that Al served not merely as a technical instru-
ment but as a cultural mediator capable of interpreting
and reconfiguring spatial aesthetics. The findings fur-
ther highlighted the capacity of digital design method-
ologies to catalyse place-specific innovation and pro-
pose culturally nuanced alternatives to standardised
development paradigms.

Future research should explore the broader appli-
cation of these technologies across diverse geographic
and climatic conditions, considering seasonal influ-
ences, landscape scale, and material variability. Ex-
panding the range of design scenarios and conducting
longitudinal assessments of user experience will also
be essential to establish more comprehensive frame-
works for sustainable rural street design in the era of
digitalisation. Moreover, collaborative methodologies
involving local communities, cultural institutions, and
designers should be prioritised to ensure both authen-
ticity and inclusivity in digitally driven rural revitalisa-
tion strategies.

ACKNOWLEDGEMENTS
None.

FUNDING
None.

CONFLICT OF INTEREST
None.

[1] Bilibili. (2023). VR painting/Fujian Tulou (device PICO, application openbrush). Retrieved from https://www.

bilibili.com/video/BV1t94y1V7r7/.

[2] Felizarte, R.M. (2024). Reimagining recreational landscapes: A generative Al-aided comparative study of
academic greenspaces at IPB University and UP Los Bafos. IOP Conference Series: Earth and Environmental
Science, 1384, article number 012036. doi: 10.1088/1755-1315/1384/1/012036.

[3] Gao, M., & Zhu, X. (2025). Reclaiming winter: How visual, thermal, and acoustic comfort shape psychological
restoration in severe cold urban parks. Building and Environment, 271, article number 112597. doi: 10.1016/j.

buildenv.2025.112597.

[4] Gatrabali. (2024). Nuanu launches Aurora Park, Bali’s first multimedia attraction with Al technology. Retrieved

from https://surl.lu/gqwrwsu.

[5] Gong, P, & Li, J. (2022). Application of computer 3D modeling technology in modern garden ecological
landscape simulation design. Security and Communication Networks, 2022(1), article number 7646452.

doi: 10.1155/2022/7646452.

[6] Halpern, O. (2021). Architectural intelligence: How designers and architects created the digital landscape by
Molly Wright Steenson (review). Technology and Culture, 61(4), 1265-1267. doi: 10.1353 /tech.2020.0151.

[7] Hongyu, Y, & Tianyi, C. (2025). Application of deep learning in indoor VR design of green buildings: Research
on thermal conductivity of thermal materials and optimization of space utilization. Thermal Science and
Engineering Progress, 57, article number 103142. doi: 10.1016/j.tsep.2024.103142.

Art and Design Vol. 8, No. 3 43


https://www.bilibili.com/video/BV1t94y1V7r7/
https://www.bilibili.com/video/BV1t94y1V7r7/
https://doi.org/10.1088/1755-1315/1384/1/012036
https://doi.org/10.1016/j.buildenv.2025.112597
https://doi.org/10.1016/j.buildenv.2025.112597
https://gatrabali.com/nuanu-launching-aurora-park-atraksi-multimedia-pertama-di-bali-dengan-teknologi-ai/
https://doi.org/10.1155/2022/7646452
https://muse.jhu.edu/pub/1/article/777654
https://www.sciencedirect.com/science/article/abs/pii/S2451904924007601

Digital approaches to the aesthetic and stylistic design...

[8] Hu, ], & Yan, ]J. (2025). Research on urban ancient street planning and design based on digital landscape
technology: A case study of Rulinli Ancient Street. Academic Journal of Humanities & Social Sciences, 8(1),
40-45. doi: 10.25236/ajhss.2025.080107.

[9] Kasemsarn, K., & Nickpour, F. (2025). Digital storytelling in cultural and heritage tourism: A review of social
media integration and youth engagement frameworks. Heritage, 8(6), article number 200. doi: 10.3390/
heritage8060200.

[10] Keibach, E., & Shayesteh, H. (2022). Digitalization of climate adaptation planning: The potential of simulation
software tools for landscape design. IOP Conference Series: Earth and Environmental Science, 1101, article
number 022024. doi: 10.1088/1755-1315/1101/2/022024.

[11] Lei, H. (2024). Research on landscape greening system based on the application of digital landscape technology.
The Frontiers of Society, Science and Technology, 6(12), 7-12. doi: 10.25236/fsst.2024.061202.

[12]Li, Y, & Chuprina, N.V. (2024). Perception, and resonance: Research on generative Al in digital picture book
design. Theory and Practice of Design, 34, 488-497. doi: 10.32782/2415-8151.2024.34.53.

[13]Li, Y, Zhao, L., Chen, Y., Zhang, N., Fan, H., & Zhang, Z. (2022). 3D LiDAR and multi-technology collaboration
for preservation of built heritage in China: A review. International Journal of Applied Earth Observation
and Geoinformation, 116, article number 103156. doi: 10.1016/].jag.2022.103156.

[14] Liu, X,, & Xia, M. (2024). Research on the visual narrative of story picture books generated using image-
generated artificial intelligence Midjourney. Packaging Engineering, 45(20), 346-353. doi: 10.19554/].
cnki.1001-3563.2024.20.031.

[15] Lorenco, P.B. (2014). The ICOMOS methodology for conservation of cultural heritage buildings: Concepts,
research and application to case studies. In REHAB 2014 - international conference on preservation,
maintenance and rehabilitation of historical buildings and structures (pp. 945-954). Barcelos: Green Lines
Institute. doi: 10.14575/gl/rehab2014/095.

[16] Sharma, K. (2024). Art, technology, and nature coalesce at the Aurora Media Park in Nuanu, Bali. Archltecture
& Design. Retrieved from https: .
bali-brings-together-art-and-technology-with-nature/.

[17] Syed Abdul Rahman, S.A.F, Abdul Maulud, K.N., Ujang, U, Wan Mohd Jaafar, W.S., Shaharuddin, S., & Ab
Rahman, A.A. (2024). The digital landscape of smart cities and digital twins: A systematic literature
review of digital terrain and 3D city models in enhancing decision-making. SAGE Open, 14(1).
doi: 10.1177/21582440231220768.

[18] UN-Habitat. (2023). UN-Habitat annual report 2023: Local action at a time of crises. Nairobi: United Nations
Human Settlements Programme.

[19] Wang, M., Haworth, ]., Chen, H., Liu, Y., & Shi, Z. (2024). Investigating the potential of crowdsourced street-level
imagery in understanding the spatiotemporal dynamics of cities: A case study of walkability in Inner London.

Cities, 153, article number 105243. doi: 10.1016/j.cities.2024.105243.
[20] Webster, A., Svalastog, A.L., & Allgaier, ]. (2020). Mapping new digital landscapes. Information, Communication

& Society, 23(8), 1100-1105. doi: 10.1080/1369118X.2020.1784507.

[21] World Bank. (2025). Agriculture & rural development. Retrieved from https://data.worldbank.org/topic/1.

[22] Wu, F, et al. (2020). Towards a new generation of artificial intelligence in China. Nature Machine Intelligence,
2,312-316.d0i: 10.1038/542256-020-0183-4.

[23] Wu, W, & Zou, ]. (2022). Digital planning and design of landscape based on intelligent sensor network. Journal
of Sensors, 2022(1), article number 4606128. doi: 10.1155/2022/4606128.

[24] Wu, Z., & Oktrova, M. (2024). Impact of virtual reality technologies on the perception and interpretation
of contemporary art. Interdisciplinary Cultural and Humanities Review, 3(2), 6-15. doi: 10.59214/

cultural/2.2024.06.

[25] Zhang,B., & Tu, Q. (2024). Study on digital protection and construction of characteristiclandscape of SHANZHOU
SILO-CAVE. The Frontiers of Society, Science and Technology, 6(8), 78-83. doi: 10.25236 /fsst.2024.060814.

[26] Zhang, H., & Zhang, R. (2025). Generative artificial intelligence (Al) in built environment design and planning -
a state-of-the-art review. Progress in Engineering Science, 2(1), article number 100040. doi: 10.1016/j.
pes.2024.100040.

[27] Zhou, H., & Liu, H. (2021). loT-based operational information management for built landscape projects: From
vacancy to approaches. Landscape Architecture Frontiers, 9(2), 83-95. doi: 10.15302/]-LAF-0-030003.

44 Art and Design Vol. 8, No. 3


https://francis-press.com/index.php/papers/18072
https://doi.org/10.3390/heritage8060200
https://doi.org/10.3390/heritage8060200
https://iopscience.iop.org/article/10.1088/1755-1315/1101/2/022024
https://francis-press.com/uploads/papers/qIa2bhWLCxHe4bvra8i1M9GKc1z26eAR60fVGZE0.pdf
https://doi.org/10.32782/2415-8151.2024.34.53
https://doi.org/10.1016/j.jag.2022.103156
https://chn.oversea.cnki.net/kcms/detail/detail.aspx?filename=BZGC202420031&dbcode=CJFQ&dbname=CJFDLAST2024&uniplatform=NZKPT
https://chn.oversea.cnki.net/kcms/detail/detail.aspx?filename=BZGC202420031&dbcode=CJFQ&dbname=CJFDLAST2024&uniplatform=NZKPT
https://www.researchgate.net/publication/269048243_The_ICOMOS_methodology_for_conservation_of_cultural_heritage_buildings_Concepts_research_and_application_to_case_studies
https://www.architecturaldigest.in/story/an-outdoor-multimedia-park-in-nuanu-bali-brings-together-art-and-technology-with-nature/
https://www.architecturaldigest.in/story/an-outdoor-multimedia-park-in-nuanu-bali-brings-together-art-and-technology-with-nature/
https://journals.sagepub.com/doi/full/10.1177/21582440231220768
https://digitallibrary.un.org/record/4063463?v=pdf
https://doi.org/10.1016/j.cities.2024.105243
https://doi.org/10.1080/1369118X.2020.1784507
https://data.worldbank.org/topic/1
https://doi.org/10.1038/s42256-020-0183-4
https://doi.org/10.1155/2022/4606128
https://interculture.com.ua
https://interculture.com.ua
https://francis-press.com/papers/16912
https://www.sciencedirect.com/science/article/pii/S2950425224000409
https://www.sciencedirect.com/science/article/pii/S2950425224000409
https://doi.org/10.15302/J-LAF-0-030003

Chenxi & Bulhakova

Ludposi nigxoam go ecteTU4HOro
Ta CTUNICTUYHOIO 0POPM/IEHHSA CiZIbCbKUX BY/IULb

Ni YeHci

AcnipaHT

KWIBCbKUI HaLiOHa/IbHWI YHIBEPCUTET TEXHO/IOTIN Ta AM3aliHy
01011, By/. Mana LUnAHiBCbKa, 2, M. KuiB, YKpaiHa
LLIeHbCiCbKMIM YHIBEPCUTET HAYKM | TEXHO/IOTIM

710021, ByA. Ctoedy, 6, M. CiaHb, Kutai
https://orcid.org/0009-0008-8074-446X

TeTAaHna bysarakosa

KaHamaaTt TeXHIYHMX HayK, AOLEeHT

KWIBCbKUIA HaLiOHA/IbHWI YHIBEPCUTET TEXHO/IOTIN Ta AM3aliHy
01011, By/. Mana LUnaHiBCbKa, 2, M. KuiB, YKpaiHa
https://orcid.org/0000-0002-6523-5770

AHoOTauiA. PesiTasizallisi CiIbCbKUX TEpUTOPIH € 3pOCTAYUM [JI0GATLHUM MPIOPUTETOM, CIPSAMOBAHUM
Ha MOJ0JIaHHA AucbasaHcy Mix MicToM i cesioM, 36epekeHHsT Ky/JIbTypHOI CIIaJil[MHU Ta MOKpAIleHHs SKOCTi
CiIbCBKOTO KUTTSA. MeTolo AOCJHi[PKeHHs 6yJi0 IpoaHasli3yBaTH IOTeHIiaJ IUPPOBOro MOJe/JIOBAaHHA Ta
IITYYHOIO IHTEJNIeKTY JJisi MOKpalLleHHS eCTeTHYHOI, CTUJICTHUYHOI Ta QYHKLiOHa/NbHOI fIKOCTi CiJIbCBKOIO
BYJIMYHOTO cepefoBulia. JlocaipkeHHA BU3HAYWJIO, K TPaJAULiMHI IPOCTOPOBI Ta Bi3yaJibHi XapaKTepUCTUKHU
MOXYTb OYTH MiATPUMaHi Ta epeocMHCIIeHi 3a JOINOMOrol0 Cy4acHUX UPOBUX iHCTpyMeHTIB. Bysio 3acTocoBaHO
NOPiIBHSAJIbHUM Bi3ya/IbHO-aHaJITUYHUK METO/, 1110 BKJIIOYAE MD>XXKHAPO/JHI KeWC-CTajl Ta CUMYJSLiNHI AU3aliH-
eKcrepuMeHTHU. byso BusBeHo, o KuTaii € iiepoM cepes KpaiH, AKi BAKOPUCTOBYIOTb IUTYYHUM IHTEJIEKT A1
MPOEKTIB CIIbCbKOr0 JU3alHYy, 1[0 CTAHOBUTh NMPUGJIU3HO 38 % BiJ 3arajbHOI KiJIbBKOCTI AOCTiP)KEHUX KeHCciB.
Taki TexHoJI0Tii, 1K TPMBUMIpHa Bi3yaJizanis, JONOBHEHA i BipTya/ibHa peasIbHICTb Ta FeHepaTUBHUM IITYYHUI
iHTesiekT, 6y/M MpoaHaJi3oBaHi Ha NMpeAMeT IXHbOrO BIJIMBY Ha NMPOCTOPOBY TrapMOHil0, MaTepiaJbHICTh i
KyJIbTYPHY ifeHTU4YHICcTh. [Ipukiaau TaubayokeHr Tynoy B Kutal Ta napky ABpopa Ha bani npogeMoHcTpyBany,
AK IUPPOBi IHCTPYMEHTH CIPHUSAITH Bi3yasbHIH BUPA3HOCTI, MOJIETLIYIOTh 30epeKeHHs CHNaJLUiMHU Ta
YMOXJIMBJIIOIOTD PillIeHHS], 1110 BPaXOBYIOTh crenudiky micig ta kiaiMatuyHi yMmoBU. KpiM Toro, MeToau iMepcrBHOI
Bi3yaJsiizalii MOKpalM/aIM y4acTh 3alikaBJeHUX CTOPIiH Ta aflalTUBHICTb Au3aiHy. [JocaigkeHHs NpejCcTaBUIOo
KOMILJIEKCHUH MiAxif, 1o noeguye nrudponi iHHOBAIIl 3 HAPOJHOI €CTETUKOM, i IMOKa3aJIo, 110 iHCTpyMeHTH 3i
IITYYHUM IHTEJIEKTOM CHPUSIOTD SK XyJJ0)KHbOMY BUPa)KeHHI0, Tak i yHKIioHanbHINA onTuMizanil. i crpaTeril
[IPONOHYIOTbL OCHOBY [JI1 INPAaKTUYHOTO IepellaHyBaHHA ICTOPUYHUX CIIbCbKUX BYJIHULb, NiATPUMYIOYHU
KYJIbTYPHY CTaJIiCTh Ta NOKPALLYO4YU AKICTb FPOMa/CbKOT0 IPOCTOPY B ClJIbCbKOMY Cepe0BULL i
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