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ABSTRACT Existing research on sustainable fashion communication lacks effective analysis of the
visual-symbol transformation mechanism in film and television media. This paper proposes a hybrid
method integrating visual content analysis and dynamic theme modeling. First, a visual-feature encoding
framework for leather clothing in film and television is constructed. Then, the BERTopic model is applied
to perform semantic clustering of related film and television texts and public comments. The model uses
BERT to generate contextual embeddings, UMAP for dimensionality reduction, HDBSCAN for density
clustering, and c-TF-IDF for latent theme extraction. Finally, cross-modal association analysis quantifies
the mapping relationship between visual elements and semantic themes. From an engineering commu-
nication perspective, the framework offers a signal-encoding and cross-modal interpretation method that
can also inform visual evaluation of smart materials, wearable surfaces, and electromagnetic-compatible
product narratives without changing the fashion-communication focus of the study. Experimental results
show that glossy leather and the theme of ethical consumption exhibit a Cramer V coefficient of 0.41,
while cross-type comparisons show the strongest association between distressed finishes and durable
classics in drama films, reaching 0.51. This study provides a quantifiable analytical paradigm for the

dissemination of sustainable consumer culture driven by visual media.

INDEX TERMS
modal analysis, visual signal encoding

I. INTRODUCTION
ILM and television media are currently the most power-
ful medium for cultural communication, and its impact
on the public relates to the audience’s aesthetic orientation
and consumption ideologies. In fashion, the costumes worn
by the characters in film and television are not only visually
relevant to its respective narratives but are also representa-
tional of specific lifestyles and values [1,2]. It is practically
useful to adopt sustainable fashion narratives, especially
concerning leather apparel and environmental controversies,
in film and television narratives, and disseminate them
effectively to direct green consumption culture and serve
the purpose of transforming the industry [3,4].
Nonetheless, exploring how leather clothing expresses
sustainable values sustainably in film and television contexts
is fraught with problems. Existing research has difficulty
making the implicit link between visual signs and abstract
values explicit [5,6]. The sustainable character of clothing
in film and television is often less explicit than the texture
of material, character construction, and plot construction in
a multi-tiered semantic network. How the public interprets
clothing in film or television is not static but dynamic;
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moreover, traditional content analysis does not adequately
capture the dynamic transformation of meaning from vi-
sual representation, through the interpretive framework, to
public cognition [7,8]. Hence, for all these reasons, exist-
ing research cannot draw systematic conclusions about the
complete chain of "what kind of visual design, within what
narrative framework, by what interpretive pathway, anchors
what type of sustainability in terms of values."

In order to deal with these difficulties, previous attempts
to respond to this issue have occurred through various meth-
ods using existing research. Qualitative text analysis would
be able to uncover audience feedback with some subjective
interpretation on the part of the researcher. However, it is
difficult to manage and analyze large-scale text data and
objective conclusions are tenuous at best [9,10]. Traditional
topic models (e.g., LDA) can manage a set of texts, but
they do this with a bag-of-words model principle, which
does not account for the context of the words, making it
difficult to discern the semantic difference between "leather"
in "luxury leather" and "eco-friendly leather" and therefore
topic extraction accuracy is insufficient [11,12]. Also, vi-
sual analysis methods mostly explored visual characteristics

5591



JOURNAL
¢ ORG

AE

X. Zhang et al.

through classifying and describing clothing style; visual
analysis methods would not serve as an effective bridge
to visual features and textual predictions [13,14]. These
methods all have limitations in analyzing cross-modal, im-
plicit, and dynamically evolving semantic communication
processes, preventing the deep-seated mechanisms of film
and television media in sustainable fashion communication
from being fully revealed. To address the dynamic semantic
quantification problem in the transformation of film and tele-
vision leather costume design towards sustainable concepts,
this paper employs a hybrid research method combining
visual encoding and contextual topic modeling. This method
first constructs a structured encoding table encompassing
visual attributes, character attributes, and scene attributes
of the costumes, used to systematically deconstruct film
and television samples. Subsequently, large-scale film and
television reviews and social media texts corresponding to
the samples are collected, and dynamic semantic mining
is performed using BERTopic topic modeling technology
based on a BERT pre-trained language model. This technol-
ogy obtains deep contextual embeddings of the text through
a pre-trained sentence-transformer model, performs dimen-
sionality reduction using the UMAP algorithm to preserve
the global semantic structure, and uses the HDBSCAN
density clustering algorithm to identify semantic clusters.
Ultimately, it extracts and refines core topic words for each
cluster with c-TF-IDF. By examining the correlation strength
between the visual encoding matrix and the semantic topic
network, it creates a quantifiable mapping model from
concrete visual symbols to abstract sustainable values. This
method can successfully identify and quantify the mapping
relationship between visual evidence and sustainable topics,
and identify its differentiated signaling across different types
of film and television. The framework provides a new
analytical framework for studying visual communication
in sustainable fashion, but also accomplishes the targeted
identification and quantifying of the environmental value
encoded in film and television narratives, thus creating a
powerful closed loop with the "research,” and allowing for
a strong foundation for deeper research and analysis that
can follow.

Il. DESIGN AND CONSTRUCTION OF CROSS-MODAL
ANALYSIS FRAMEWORK

A. CONSTRUCTION OF FILM AND TELEVISION
CORPUS AND VISUAL FEATURE ENCODING

In order to systematically analyze the visual narrative
and sustainable dissemination of leather clothing in film
and television media, this study first established a spe-
cialized multimodal corpus. The collection of the corpus
was scripted along systematic principles and approached
from three core dimensions based on sampling time, genre
characteristics, and cultural significance. The sampling time
period for the corpus covered almost the past twenty
years. The final sample corpus consisted of fifty of the
most representative film and television works within the
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visual showcasing leather clothing. The selection was based
on a composite index combining (1) domestic box office
revenue or viewership ratings, (2) volume of public dis-
cussion (social media mentions and review counts), and
(3) frequency of appearance in professional film/television
award nominations or ‘“best-of” lists related to costume
design. This multi-dimensional criterion ensured the corpus
captures works with high visibility, public engagement, and
professional recognition. To capture public interpretations
of clothing in film and television, the study simultaneously
collected large-scale commentary text data for each of the
selected samples. The data sources included public film and
television databases and social media. Texts were iteratively
filtered for relevant keywords and reduced to ensure a high
degree of relevance between the text and visual analysis
items.

In terms of visual analysis, this research establishes a
systematic ’coding’ system of visual features to systemat-
ically decompose the primary leather clothing featured in
video film clips [15,16]. The coding system divides visual
features into three dimensions: objective attributes, nar-
rative attributes, and sustainability implications. Objective
attributes record the clothing’s category, silhouette, and sur-
face treatment process; narrative attributes relate to character
positioning and scene atmosphere; and the sustainability
implications dimension, based on clothing semiotics theory,
infers the potential value that the design may convey, such
as durability, ethical consumption, or material innovation.
The complete coding dimensions, operational definitions,
and corresponding codes are shown in Table 1.

TABLE 1. Visual Feature Coding Table for Film and Television Leather
Costumes

Main dimension Secondary dimension Encoding and operation definitions

Objective attributes
Objective attributes

Apparel category
Visual materials

P1: Jacket; P2: Trousers; P3: Accessories; ...

M1: Glossy leather; M2: Matte leather; M3:
Distressed/wear-out finish; M4: Technical-looking
fabric; ...

C1: Hero/Protagonist: C2: Villain; C3:
Sage/Mentor; ...

S1: Combat/Action; S2: Casual/Daily; S3:
Social/Ritual; ...

V1: Durable/Classic (reflects product longevity);
V2: Ethical/Luxury (relates to material sourcing
and consumption ethics); V3: Innovative/Future
(associated with material technology and
sustainable innovation); V4: Character Symbolism
(e.g., individuality, rebellion—primarily
narrative-driven, not directly a sustainability
value).

Narrative attributes Character narrative function

Narrative attributes Scene context

Sustainability implications ~ Value orientation

To assess inter-coder reliability during the coding process,
this study used the Cohen-Kappa coefficient for measure-
ment [17,18]. The coefficient is calculated as shown in
equation (1).

P o P e
A P, M

In equation (1), P, represents the proportion of con-
sistency observed by the coder; and P. represents the
probability of expected consistency calculated based on the
coding distribution. The closer the « value is to 1, the
higher the consistency of the coding results, and the stronger
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the objectivity and reliability of the coding system. After
two rounds of coding training and discussion, reliability
tests were conducted on all dimensions. The final average
Cohen-Kappa coefficient showed that the coding results had
a high degree of consistency, meeting the requirements for
subsequent analysis. Finally, the target leather clothing in
each film and television sample was transformed into a
vector composed of multiple structured codes. All vectors
together formed a visual feature matrix for subsequent
association analysis.

B. DYNAMIC SEMANTIC TOPIC MINING BASED ON
BERTOPIC

To achieve dynamic mining of implicit sustainable semantics
in film and television texts, this study uses the BERTopic
model to perform topic modeling on the collected large-scale
comment texts. The process begins with text preprocessing.
The original text data is transformed into a standardized
word sequence after data cleaning, word segmentation and
stop word removal, which lays the foundation for sub-
sequent semantic vectorization [19,20]. The core of text
vectorization is to generate deep context embeddings using
pre-trained language models. The BERTopic model uses
pre-trained sentence-transformer models from the sentence-
transformers library to map each document (or sentence)
into a dense vector in a high-dimensional vector space.
This vector can capture the deep semantic information of
words in a specific context, overcoming the deficiency of
the traditional bag-of-words model in ignoring contextual
relationships. Its vectorization process can be abstractly
represented by equation (2):

d; = Modelgggrr (T}) )

In equation (2), T; represents the i-th preprocessed text
unit; Modelggrr represents the selected pre-trained Trans-
former model; and JZ is the high-dimensional semantic
vector output by the model after the text unit is calculated.
These document vectors form the basis for subsequent topic
clustering.

High-dimensional vectors need to be reduced in dimen-
sionality to fit clustering algorithms. This study uses the
Unified Manifold Approximation and Projection algorithm,
which, as a nonlinear dimensionality reduction technique,
can better preserve the topological structure of data in low-
dimensional space based on the local and global seman-
tic relationships between vectors [21,22]. UMAP achieves
dimensionality reduction by constructing a fuzzy topolog-
ical structure in a high-dimensional space and optimizing
its similarity to the corresponding structure in the low-
dimensional space. Its optimization objective is to minimize
the difference in cross-entropy between the beautified sets in
the two spaces, and the core optimization function is shown
in equation (3):
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p;j is the similarity probability between vectors ¢ and
J in the high-dimensional space, and ¢;; is their simi-
larity probability in the low-dimensional space. Through
this optimization, document vectors are projected onto a
visualized two-dimensional or three-dimensional space, and
their semantic proximity relationships are clearly presented.

In a low-dimensional vector space, the density-based
HDBSCAN clustering algorithm is used to automatically
identify semantically similar document clusters. HDBSCAN
does not require a pre-defined number of clusters; it calcu-
lates the reach distance of each data point and constructs
a minimum spanning tree, thereby compressing the cluster
tree to extract stable clusters [23,24]. This algorithm assigns
a cluster label to each data point and marks data points
in sparse regions as noise, thus effectively improving the
purity of topic extraction. The output of the clustering results
defines the cluster affiliation of the text in the semantic
space. Finally, interpretable topic tags are generated for each
identified semantic cluster. BERTopic uses a cluster-based
TF-IDF technique, which treats each cluster as an inde-
pendent set of "documents" for computation [25,26]. The
weights of c-TF-IDF are calculated as shown in equation

(COF

A
C=th,, log [1+ = 4
Wi e = tfy, Og( +dft> 4)

In equation (4), W, . is the weight of word t in cluster c;
tfs ¢ is the frequency of word t in cluster c; A is the total
number of clusters in the dataset; and df; is the number of
clusters containing word t. Through calculation, the top few
words with the highest weight in each cluster are extracted
to form the core keywords of the semantic topic. After the
above process, the text data is transformed into a structured
topic-document distribution, providing structured semantic
input for subsequent cross-modal association analysis. The
semantic clustering and topic distribution of film and televi-
sion review texts in the dimensionality reduction space are
shown in Figure 1.

FIGURE 1. Semantic spatial distribution and topic clustering of film and
television texts
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Figure 1 presents the results of dynamic topic mining
of film and television review texts based on the BERTopic
model. The high-dimensional text semantic vectors were
reduced to a two-dimensional plane using the UMAP al-
gorithm, where each data point represents a text unit, and
its spatial location reflects semantic similarity. HDBSCAN
density clustering was used to identify text clusters with
common semantic features, which were then distinguished
by color coding. Gray dots represent noisy texts that failed
to form a clear topic. The core semantics of each cluster
were labeled with the top three keywords extracted by c-
TF-IDF, clearly revealing the core topics related to the
sustainability of leather clothing that naturally emerged
in public discussions and their distribution structure. The
clear boundaries and high internal cohesion between topic
clusters indicate that the public’s semantic cognition of film
and television leather clothing exhibits obvious structural
characteristics. The comparatively autonomous distribution
of each theme in the semantic space indicates separate
cognitive boundaries for different sustainability dimensions.
The findings demonstrate the effectiveness of the BERTopic
model in topic extraction on the studied corpus, providing a
high-quality semantic topic baseline for subsequent visual-
semantic associative analyses.

C. VISUAL-SEMANTIC CROSS-MODAL ASSOCIATION
MODEL

This research establishes a cross-modal association model
to quantify the mapping relationships between the visual
characteristics of clothing made from leather and public
semantic cognition. The model’s data sets are applied as a
visual feature matrix V' and a text-topic label vector T'. The
aforementioned data sub-structures are aligned in a manner
to produce a sample aligned with a schema where the visual
encoding of each film/TV sample makes a sample pair with
its text topic label, as a subset of the categorical data sample:
D = {(vi,t;)},, where v; represents the visual feature
vector of the i-th sample, ¢; corresponds to its topic label,
and N is the sample size.

The core of association analysis is to quantify the co-
occurrence strength between visual features and semantic
topics. This research employs the chi-square test to evaluate
the statistical significance of the connection between a
selected visual attribute V; and a selected semantic topic T}
[27,28]. A two-dimensional contingency table is constructed
to count the number of samples O, that have both the V;
visual feature and T} topic at the same time. The chi-square
statistic is calculated as shown in equation (5):

K
Oir. — EiL)?
XQZZZ(J’“E‘MM (5)

j=1k=1

In equation (5), Oj;, represents the observed frequency
and Ej;, corresponds to the expected frequency. This test
evaluates the extent to which the amount of co-occurrence
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among visual features and semantic topics is more than what
could be randomly expected.

To further estimate the actual strength of the association
effect, it calculates the Cramer V coefficient based on the
chi-square test for significance. This coefficient provides a
standard estimate of association that ranges from [0,1] with
a larger number representing a stronger association [29,30].
The calculation equation is shown in (6):

- X?
Cramér's V = \/N~ (min(J, K) — 1) ©

In equation (6), J and K indicate the number of categories
for visual features and semantic topics, respectively. This
coefficient adjusts for sample size impact on the chi-square
value so that correlation strength between different feature-
topic pairs can be compared meaningfully.

In the end, the model outputs an association strength
matrix A whereby elements A, represent the standardized
association strength between visual features and semantic
topics. Based on chosen thresholds 6, all A, > 0 salience
association pairings that meets criteria are extracted leading
to a mapping set quantitatively mapping between visual
symbols and sustainable semantics. This set can crawl the
dissemination path and effectiveness of a particular design
element of leather clothing in the context of film and tele-
vision media as it pertains to transforming into a particular
sustainable value and contributes a way for data support
for the core research question. Quantitatively, the model
has produced an adequate response to the core question of
"what kind of visual design anchors what kind of sustainable
value."

lll. EXPERIMENTAL DESIGN AND DATA PREPARATION

A. CONSTRUCTION OF THE EXPERIMENTAL CORPUS

To achieve a systematic and representative sample for the
research study, this experiment developed a specific film
and television corpus as outlined above. To construct the
corpus, a stratified sampling method was utilized to identify
a framework for selection based on time period distribution,
genre characteristics, and contextual cultural influence of
the film and television content. In terms of time period, the
corpus was designed to span a time frame of 2000-2023 to
allow the collection of data which shows the historicity of
fashion narratives; in terms of genre selection, the corpus is
represented with four broad groupings of content: science
fiction, drama, action, and fantasy, which allows for an
analysis of how clothing symbols are differently presented
in the context of the respective genres; in terms of assessing
cultural influence, public discussion heat from the most
popular domestic television and film rating platforms was
used, along with an evaluative index of professional film
critics. The final sample database was made up of fifty visual
representations of leather clothing in film and television,
where all samples contained clips of the entire film and
television content for analysis and relevant commentary text
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data that was publicly available. The text data was generated
from open film/television databases and social media by
way of application programming interfaces (APIs). The
collection process utilized a multi-round keyword retrieval
process that incorporated film titles and character names,
and was subject to extensive data deduplication, irrelevant
text filtering, and basic cleaning preprocessing to produce
an appropriately sized, high-quality multimodal analysis
dataset. The comment texts were collected within a time
window spanning from each film’s initial release date up
to the data collection cutoff (December 2023), ensuring
coverage of both immediate audience reactions and longer-
term discursive evolution. Its basic statistical characteristics
are shown in Table 2.

TABLE 2. Experimental Corpus Statistical Description

Statistical dimensions Statistical value

Number of film and television samples 50

(films))

Time span (years) 2000-2023

Type distribution (department) Sci-Fi: 15, Drama: 16, Action: 12,
Fantasy: 7

Total number of comment texts (items) 128,547

Total word count of the text (words) 4,826,119

Average text length (words/entry) 375

Data source platform Douban Movies, Weibo

Note: Comment texts were aggregated across the entire available timeline for each
film (release date to December 2023), encompassing both contemporaneous and
retrospective public discourse.

Table 2 comprehensively describes the scale and com-
position of the experimental corpus. The total amount and
quality of the text data provide the necessary data foundation
for subsequent semantic topic mining, while the diversi-
fied distribution of film and television samples ensures
the breadth and representativeness of the visual analysis
dimensions.

B. EXPERIMENTAL PARAMETER SETTINGS AND
EVALUATION INDICATORS

To ensure the reliability of the topic modeling process and
the comparability of the results, this study fixed the key pa-
rameters of the BERTopic model and used topic consistency
and diversity as the core evaluation indicators. The model
used was the all-MiniLM-L6-v2 pre-trained model from the
sentence-transformers library to generate text embeddings
[31,32]. The dimensionality reduction process used the
UMAP algorithm, with the parameters set as follows: the
number of nearest neighbors was 15 and the minimum
distance was 0.1. The clustering stage used the HDBSCAN
algorithm, with the key parameter min_cluster_size set to
10. To comprehensively evaluate the quality of the generated
topics, this study applied two traditional baseline models—
Latent Dirichlet Allocation (LDA) and Nonnegative Ma-
trix Factorization (NMF) [33,34]—as well as another deep
learning-based neural topic model (NTM) for comparison
[35]. The evaluation uses normalized point mutual informa-
tion scores to measure the semantic consistency of words
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within a topic, while also applying a topic diversity index
to calculate the proportion of unique topic words among
all topics generated by the model, in order to assess the
breadth of topic representation. Table 3 shows a comparison
of parameter configurations and topic quality for different
models.

TABLE 3. Model parameter configuration and topic quality assessment

Thematic
consistency

Model Key parameter
configuration

Theme diversity

BERTopic (This Transformer: all- 0.72 0.89
study) MiniLM-L6-v2;
UMAP:
n_neighbors=15,
min_dist=0.1;
HDBSCAN:
min_cluster_size=10
NTM Number of 0.65 0.82
topics: 8;
Encoder
dimensions: 128;
Number of
iterations: 100
LDA Number of 0.58 0.75
topics: 8; Number
of iterations:
1000; Learning
method: online
NMF Number of 0.61 0.78
topics: 8;
Initialization:
nndsvda; 3 loss
function:
frobenius

Table 3 systematically compares the performance of dif-
ferent types of topic models on the specific corpus of this
study. The results show that the BERTopic model used in
this study outperforms the baseline model in both topic
consistency and diversity. The semantic topics it generates
maintain internal cohesion while covering a richer concep-
tual space, which provides high-quality and comprehensive
semantic input for subsequent cross-modal association anal-
ysis.

IV. RESULTS AND ANALYSIS

A. DISTRIBUTION PATTERNS OF VISUAL FEATURES OF
LEATHER COSTUMES IN FILM AND TELEVISION

To systematically analyze the visual composition paradigm
of leather clothing in film and television works, this sec-
tion conducts quantitative statistical and distribution anal-
ysis of the visual features of all samples in the corpus.
Through structured coding and frequency statistics of three
dimensions—clothing category, material texture, and narra-
tive function—the mainstream forms and visual preferences
of leather clothing design in film and television narratives
are revealed, and their distribution patterns are shown in
Figure 2a. Furthermore, to explore the intrinsic relationship
between visual features and film and television genres, a
type-feature co-occurrence model is constructed by calcu-
lating the proportion of specific visual elements in different
genres, and the results are intuitively displayed in Figure 2b.
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(a) Visual Feature Distribution

Narrative Role

Hero/Protagonist

Tech-look

Shiny

%

Visual Feature

Worn/Distressed

Visual Material

Matte

Full-body

g

Garment Type

.
:

0
Frequency

120 140 160 ci-fi D

rama
Film

FIGURE 2. Distribution pattern of visual features in film leather costumes. (a) Distribution of visual features; (b) Heatmap of
co-occurrence of type features

Figure 2a presents the frequency distribution of clothing
categories, visual materials, and narrative functions. When
considering clothing categories, jackets are represented 142
times and are the most dominant. This is attributed to their
narrative convention in action and adventure genres of being
functional outerwear. In terms of visual materials, matte
leather and distressed remain the next most frequent with
98 and 76 instances, respectively. This attention to textural
realism and use of character background information is rep-
resentative of film and television styling. The distribution of
narrative function shows that costumes for hero(protagonist)
and villain costumes are most frequent with 125 and 95
instances respectively, indicating that leather clothing has
a strong symbolic function in character representation and
constructing visual images of contrast. The overall analysis
shows that film and television leather clothing serves a
reliable visual paradigm pattern dominated by functional
outerwear jackets which emphasize material narrative tex-
ture and closely serves the construction of character identity.

Figure 2b demonstrates how visual features selectively
align with film/television genres. In science fiction films, the
use of technologically textured fabrics is 38.5% compared
to the other genres, which is significantly higher than all
the other genres. This aligns with the fact that science fic-
tion stories depend on constructing narratives with material
imaginings based on the use of fabrics or materials from the
future. In dramas, worn or distressed fabrics are used 32.8%,
which aligns with the desires of a plausible realism and
sense of age in the narrative aesthetics of general realism. In
fantasy, matte leather is the most utilized material (43.2%),
primarily because its non-reflective, textured surface aligns
with the genre’s common costume archetypes— such as
armor, medieval attire, and rugged adventurer wear—that
emphasize practicality, historical or mythic authenticity, and
a subdued, grounded aesthetic suitable for world-building.
Thus, the prevalence of matte leather in fantasy reflects
a deliberate design choice to support narrative cohesion
and character plausibility within imagined worlds, rather
than merely abstract aesthetic preferences. The data in
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this distribution clearly demonstrated that visual features
were not randomly or evenly distributed among film or
television genres, or any other non-value based reason for
visually displaying leather garments. Rather, visual features
clump together based on their narrative logic and aesthetic
expectations of each genre, proving that film or television
genre is an important contextual factor shaping how leather
clothing is visually presented.

B. IDENTIFICATION AND INTERPRETATION OF
SUSTAINABLE-RELATED SEMANTIC THEMES

Once the study measured the visual qualities, it began to
explore the semantic level of the text, to explore the cogni-
tive structure and value interpretation that the public might
have toward leather clothing within film and television. In
connection to this, the BERTopic model performs dynamic
topic modeling on the large amounts of comment text to
discern and extract core semantic topics associated with
sustainable fashion. The topic modeling also considers the
strength and stability of each topic’s distribution over the
discourse. The results of the topic modeling is represented
in two dimensions: the weight of core keywords and the
probability distributions, as shown in Figure 3.

The core keywords and corresponding c-TF-IDF weights
for three main sustainability themes is exhibited in Figure
3a. The vertical axis describes the sequence of keywords
while the horizontal axis describes the semantic weight
value. Analyzed within the "Durability and Classics" theme,
"Vintage" and "Durable" achieve weights of 0.125 and 0.112
respectively, further indicating the audience’s significant
assessment of leather clothing as durable. This lexical asso-
ciation is logically grounded by leather’s hyper-association
with historical lineages and the passage of time in film and
television. Analyzed within the "Technology and Future"
theme, "Innovation" and "Technology" achieve weights of
0.118 and 0.105 respectively, suggesting the visual represen-
tation of emergent materials and future visions successfully
animates the audience’s association with technological in-
novation. The weights for the keywords within the "Ethical
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Fig 3. Core Keywords and Weights of Key Semantic Topics
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FIGURE 3. Core Keyword Weights and Probability Distribution. (a) Core Keyword and Key Semantic Topic Weights; (b) Topic
Probability Distribution

Consumption" theme reached comparatively lesser weights,
especially "Luxury" and "Ethical" which achieved weights
of 0.095 and 0.082 respectively, further representing that
discussions about ethical values may not have reached the
level of density in public discourse.

The box plot shown in Figure 3b shows the differences in
topic probabilities. The "durability and classicism" topic has
a median probability of 0.148 and the widest distribution,
indicating that this pattern of cognition is common among
viewers. The "technology and future" topic has a right-
skewed distribution indicating that some viewers expect a
lot from it. The "moral consumption” topic has a median
of only 0.085, which suggests public resonance with the
ethics of a product is somewhat limited. This difference
in cognitive structure is likely due to the differentiated
representations of the different dimensions of sustainability
in film and television narratives, as well as the selective
reception of those narratives by viewers drawing from
their own knowledge frameworks. It should be noted that
certain themes identified in broader public discourse—such
as those centered on individuality or rebellion—primarily
reflect character symbolism and narrative-driven audience
perceptions, rather than direct environmental or ethical
sustainability values. These narrative-oriented themes are
included in the analysis to provide a comprehensive map-
ping of the semantic landscape, while the core focus of sus-
tainable fashion communication remains on the three value
dimensions examined above. Overall analysis indicates that
the public’s semantic interpretation of leather clothing in
film and television has a hierarchical cognitive structure
based on practical durability, expanded by technological
imagining, and augmented by ethics.

C. ANALYSIS OF THE CORRELATION STRENGTH
BETWEEN VISUAL FEATURES AND SEMANTIC TOPICS
Further research is needed to explore the quantitative map-
ping relation between visual properties and semantic cogni-
tion based on the determination of core semantic themes
to reveal the underlying mechanism by which the film
and television symbol system transmits sustainable values.
A visual-semantic association matrix was constructed by
calculating the Cramer V coefficient, and key association
pairs were selected for comparative validation against mul-
tiple baseline models to evaluate the effectiveness of the
proposed method in capturing cross-modal associations. The
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association strength analysis and comparative validation
results are presented in Figure 4.

As shown in Figure 4a, the distressed visual features and
the durable classic theme exhibit a strong and statistically
significant correlation (Cramer’s V = 0.45, p < 0.001). All
reported Cramer’s V coefficients are accompanied by p-
values derived from chi-square tests, with p < 0.05 con-
sidered statistically significant, ensuring that the observed
associations are not due to random chance. This relationship
is because distressed effects were often frequently used in
film and television narratives to indicate the history and
durability of objects, consequently activating the viewer’s
senses of age and durability. The technologically textured
fabric and technological future correlation has a 0.52, indi-
cating that the luster and evenness of the texture of synthetic
materials effectively signify a sense of the future regarding
technological development. The correlation between glossy
leather and the ethical consumption theme (Cramer’s V =
0.41) can be contextualized through specific film narratives
where glossy leather is used to signify craftsmanship, ex-
clusivity, or heritage luxury—values often associated with
ethical consumption in discourses around artisanal quality
and sustainable luxury. For instance, in several drama and
fantasy films sampled, glossy leather costumes are worn
by characters portrayed as master artisans or custodians
of tradition, visually aligning material sheen with notions
of skilled labor and enduring value. Figure 4b provides
further evidence for the reliability of the key correlation
pairs. Throughout, the proposed method consistently outper-
forms the baseline model across all three correlation pairs.
The Clemens V coefficient for the technologically textured
fabric-technological future correlation is 0.52, considerably
higher than the NTM model at 0.45, the LDA model at 0.31,
and the NMF model at 0.37. This superiority comes from
the BERTopic model’s adeptness at contextual semantics,
affording it the ability to capture subtle correlation patterns
that bag-of-words models fail to detect. Comprehensive
analysis confirms that film and television leather costumes
establish a systematic network of associations with the audi-
ence’s semantic cognition through specific visual encodings,
and this association can be effectively quantified and verified
by the method proposed in this paper. It should be noted that
the association between glossy leather and ethical consump-
tion is not universally positive; in contexts where glossy
finishes coincide with mass-produced or synthetic materials,

5597



JOURNAL
¢ ORG

AE

X. Zhang et al.

(a) Visual-Semantic Association Strenoth Heatmap
— —= 0.60

Worn/Distressed
Tech-look
Shiny

Matte

Visual Features

Hero/Protagonist

Villain

RS S}
\“3"\\\* w7
o° A

Semantic Topics

(b) Key Association Pairs with Baseline Comparison
60

[ Our Method (BERTopic)
EEINTM Bascline

052 EEIDA Bascline
EERINMEF Bascline

e 1N o
i 'S n
S S S

Cramér's V Coefficient
=
=]

0.10

FIGURE 4. Association strength analysis and comparative verification. (a) Visual semantic association strength (Clem V coefficient);
(b) Comparative analysis of key association pairs

the semantic linkage may invert or weaken. The correlation
captured here reflects a dominant narrative pattern within
the sampled corpus, rather than a fixed symbolic rule.

D. ANALYSIS OF THE INTERACTION BETWEEN THEME
EVOLUTION AND FILM NARRATIVE
To explore the dynamic regulatory role of film and television
narrative context in the dissemination of sustainable values,
this section analyzes the evolution of visual-semantic as-
sociation patterns from two dimensions: temporal evolution
and genre differences. By calculating the changing trends of
topic intensity in public discussions at different times, and
the intensity distribution of key association pairs in different
film and television genres, this section reveals the mecha-
nism by which narrative frameworks shape the interpretation
of symbolic meaning. The results of the temporal evolution
analysis and cross-genre comparison are shown in Figure 5.
Figure 5a, with time intervals on the horizontal axis and
the percentage of theme intensity on the vertical axis, shows
the evolution of the three major sustainability themes. The
durability and classic theme intensity declined steadily from
28.5% in 2000-2005 to 18.2% in 2021-2023, reflecting the
weakening influence of traditional durability narratives in
contemporary film and television. This change is closely
related to the rise of fast fashion culture and the diversifica-
tion of audience aesthetics. The technology and future theme
demonstrated an opposite trend, as it experienced a steady
increase from 15.2% to 35.8%, which represents the grow-
ing importance of the development of digital technology
and innovation in sustainable materials, in the public sphere.
The ethical consumption theme also represents an important
developmental trend. Although ethical consumption began
at a lower baseline, it experienced significant growth, going
from 8.8% to 22.5%, indicating a growing depth of pen-
etration of ethical consumption representation in film and
television narratives. Figure 5b also demonstrates the mod-
erating role of narrative genre on the degree of associations.
The association between technologically advanced fabrics
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and the future technology peaked at 0.61 in science fiction.
This occurs because the technological reliance of science
fiction narratives is based more on imaginary futures. The
association between distressed finishes and durable classics
was found to be strongest (0.51) for drama films, which
aligns with the aesthetic pursuit of realism and explored
narrative content typically identified with the genre. The
associations presented to the public audience in the action
and fantasy genres are given moderate strength (0.28-0.45),
which demonstrates a level of complexity around the inter-
pretation of these symbols in light of the trend toward genre
hybridization. This variable degree of strength suggests that
film and television genres, as distinct narrative frameworks,
are consistently associated with differentiated interpretation
pathways and cognitive foci regarding the sustainable value
of leather clothing, through a preset visual grammar that is
consistent with their genre expectations.
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V. CONCLUSION

This research develops a cross-modal association frame-
work that combines visual content analysis with BERTopic
dynamic theme modeling to facilitate the first quantitative
analysis of the mechanism of sustainable value commu-
nication within film and television leather apparel design.
This methodology can establish a visual-semantic mapping
through the systematic encoding of visual characteristics, the
mining of textual semantic themes, and the calculation of
the Clemens V coefficient that can elucidate the underlying
connection to which design visuals symbolize and the view
of the public. In experiments, the association identified
a strong consensus correlation of 0.45 between distressed
finishes and the durable classic theme and a Clemens V
coefficient of 0.52 for technologically textured fabrics and
the technological future theme. Furthermore, the intensity
of the technological future theme has increased from 15.2%
of all content in the early phase to 35.8% most recently,
generating evidence of the technological pivot in sustainable
narratives. This study could contribute to the establishment
of a quantifiable analytical paradigm for sustainable fashion
communication. Its methodological system can accurately
identify the implicit environmental value orientation in
film and television media, providing a theoretical basis
and practical tools for narrative strategy formulation and
communication effect evaluation in the field of apparel
design.
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