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This paper investigates how Al-driven design tools can reimagine Lingnan
architectural aesthetics for contemporary practice. A new perspective on design in
the context of new technologies has allowed us to propose an approach through
which it is possible to create facades in which the traditional Lingnan architectural
style is combined with innovative design solutions. This approach to design offers
modern designers and architects new ways to preserve cultural heritage through
creative interpretation of historical architectural styles.
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INTRODUCTION

Generative Al (AIGC) technologies create new possibilities for architectural
design innovation, especially when working with regional styles like Lingnan
architecture — known for its arcades, courtyards, and climate-adaptive features —
now threatened by rapid urbanization. This research explores how Al generation
tools (Stable Diffusion, LoRA, and ControlNet) can transform facade design
processes, enabling architects to create designs that honor Lingnan traditions while
satisfying contemporary requirements [1].

PURPOSE

This study aims to develop a new design approach for contemporary
architectural fagades that authentically express Lingnan's cultural heritage.

RESULTS AND DISCUSSION

By exploring creative applications of emerging Al-generative design tools,
we seek to establish methodologies that help architects interpret traditional Lingnan
architectural elements in innovative ways. The research examines how designers
can leverage AIGC technologies to enhance the design process — generating
multiple design iterations, extracting essential stylistic features, and visualizing
hybrid architectural expressions that might otherwise be difficult to conceptualize.
Through this technology-enhanced design approach, architects can more
thoughtfully balance regional identity with contemporary expression, translating
Lingnan's distinctive spatial qualities into modern architectural contexts [2].

Our design explorations revealed the rich potential of Al-assisted
approaches for architectural fagcade design. The resulting visual studies
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successfully captured the distinctive character of Lingnan architecture — its

rhythmic proportions, textural qualities, and spatial compositions.

Through iterative design experimentation, we identified an optimal creative
balance where the generated designs maintained strong connections to traditional
Lingnan architectural language while allowing for contemporary interpretation. This
sweet spot in the design process yielded fagades with both cultural authenticity and
design flexibility.

The research revealed three promising design approaches:

1.Design Variation Studies: Designers can rapidly generate and evaluate
multiple fagade compositions, expanding their creative exploration beyond
conventional boundaries while maintaining cultural references.

2.Architectural Element Library: The approach allows extraction of essential
Lingnan design motifs — arcades, decorative details, structural rhythms — which
can be thoughtfully reinterpreted in contemporary architectural vocabulary.

3.Cultural Fusion Compositions: By carefully adjusting design parameters,
architects can create nuanced facades that harmonize Lingnan heritage with
contemporary aesthetic sensibilities, fostering design innovation deeply rooted in
cultural context.

Table 1.
Data sources and processing statistics.
i f
Data set Number of Size o
Data sources . key feature processed
name images .
image
Traditional Flickr, Baidu Trr:dlgz(r:lliland
Lingnan ’ 200 grey bn 512 x 512 px
. map, Google green tile
architecture o
buildings
Modern Design msds;
Lingnan portfolios, 100 g. 512 x 512 px
. Architectural
Architecture streetscapes .
Design

We observed certain limitations in translating the full spatial richness of
Lingnan architecture, particularly regarding complex three-dimensional relationships
and the subtle material qualities of traditional craftsmanship. These challenges point
toward opportunities for further design research [3].
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Flickr Gallery Filtering Rules Data Sheet Screening results
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Fig.1. Lingnan Architecture Atlas with Screening Analysis

Loss over Epochs
0.22 Loss

0.20
0.18
0 0.16
0.14
0.12

0.10

Fig. 2. Dynamic comparative analysis of generated images of Loss and
Lingnan buildings
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CONCLUSIONS

This research establishes a new design approach for creating Lingnan-
inspired architectural facades that bridges tradition and innovation. By integrating Al
tools into the design process, architects can explore more nuanced interpretations
of cultural elements — from arcade rhythms to courtyard light patterns — while
maintaining design authenticity. The methodology expands creative possibilities for
translating regional architectural language into contemporary expressions with
cultural resonance. Future design research should focus on better representing
Lingnan's spatial qualities and material sensibilities, while incorporating its
environmental responsiveness into sustainable fagade systems. This approach
ultimately strengthens architectural practice by providing designers with new ways
to create meaningful connections between cultural heritage and contemporary
design needs.
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YXXAH Bengi, BE3YITIA P.

TEXHONOCII LUTYYHOr O IHTENEKTY B CYYACHOMY AU3AWHI

Y uiti pobomi docnidxyembcsi, 8rnau8 WmMmMy4yHO20 iHMesieKmy Ha Cy4qacHi
iHCmpyMeHmu npoekmysaHHs, Wo 00380/S€ MePeocMuUcIuUmuU  apXimekmypHy
ecmemuky Lingnan e cy4acHil dusaliHepchkili npakmuyi. Hosul noens0 Ha du3salH
8 KOHMeKcmi euKopucmaHHs HO8ImHIiX mexHomozili do3eonue 3arpornoHysamu
nioxid, 3a OOrOMO20t0 SIKO20 MOXK/UBO cmeopumu ¢hacadu, 8 AKUX mpaduuitdHul
apximekmypHul cmurnb Lingnan noedHaHul 3 iHHo8ayiliHUMu Ou3aliHepCbKUuMu
piwerHaMuU. Takul nidxid 0o npoekmyesaHHs1 NMPONOHYE CyYyacHUM du3aliHepam ma
apximekmopam Ho8i wWnsxu 36epexeHHs1 KynbmypHOi crnaduwuHu 3a O0rmoMOZ0t0
meopyoi iHmeprpemaujii icmopu4yHUX apximekmypHUX cmuJiie.

Knrouoei cnoea: AIGC (LUmy4Hul iHmenekm, w0 2eHepye KOHMeHM);
apximekmypa Lingnan, apximekmypHut dusalH; dusalH ¢acady; cuHme3 cmurlis.
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