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Abstract. Text data mining serves as a computational tool for analyzing
Intangible Cultural Heritage (ICH). This paper focuses on the Kaiping
Watchtower, a pivotal element of Guangdong culture and Kaiping's historical
narrative. The study employs machine learning techniques, specifically LDA
topic modeling, to discern thematic patterns of YouTube video comments’ text.
Four core themes emerge Kaiping Watchtower's role in local life, its cultural
significance within village communities, its potential as a tourism asset, and its
portrayal in media productions. Furthermore, the research explores leveraging
text data analysis to enhance Kaiping Watchtower's promotion, realize the
educational significance of intangible cultural heritage and promote traditional
culture. It advocates for the strategic development of cultural heritage tourism,
leveraging its unique attributes to guide the public to understand history while
delving into its deeper cultural meanings. This approach aims to perpetuate
Kaiping Watchtower's legacy, cultivate national pride and cultural identity, guide
the public to participate in the inheritance of intangible cultural heritage and
safeguard its long-term preservation.
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1 Introduction

1.1  Research Background

In the era of new media, leveraging social media platforms is crucial for Intangible
Cultural Heritage (ICH) to establish a strong presence and expand its reach. The public
can learn relevant information through social platforms and continuously cultivate na-
tional pride. Employing machine learning and data mining techniques on social media
texts can uncover key discussion points about ICH, establishing an emotional connec-
tion between intangible cultural heritage and the public and enhancing communication
strategies. Kaiping Watchtower, Guangdong's inaugural world intangible cultural her-
itage, symbolizes the struggles of Chinese immigrants abroad. Despite its significance,
Kaiping Watchtower's visibility remains limited and its educational significance is
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difficult to realize. Thus, this study delves into YouTube videos featuring Kaiping
Watchtower, extracting titles and comments using the keyword "Kaiping Watchtower."
The text undergoes analysis via the Latent Dirichlet Allocation (LDA) algorithm. Two
research questions emerge: firstly, understanding the thematic distribution and public
focus within the video content; and secondly, devising effective promotional strategies
for Kaiping Watchtower informed by data insights, so as to better play the educational
function.

1.2 Literature Review

A Machine Learning Approach to Topic Modeling Using LDA

LDA is one of the commonly used methods in text data analysis, which obtains text
topics through probabilistic calculation for discrete data sets, and carries out a model
for topic generation, which contains a three-layer structure of "document-topic-word"
and can be used to mine the hidden topics in text datal!l. In practical application, Tang!?
extracts topics from short text of microblogs and conducts evolutionary analysis
through the LDA model. With the development of social media platforms, the applica-
tion of the LDA model is extended to the video field, and the pop-ups, titles, comments,
etc. can be used as text data. Hulu explored user's behaviors such as watching and com-
menting with the help of the LDA model to obtain the user's preferences. Li used the
LDA topic model to extend the Word2Vec word vector approach for extracting the
features of the topic words, and further developed the hot research on short video com-
ment data in the TikTok platform!*). Saiquan Hu™ constructed a corpus from subtitles
of climate change documentaries and filtered word clusters for subsequent semantic
network analysis through the Delicacy Assignment Model approach.

Kaiping Watchtower-related Research

ICH is not only an important carrier of cultural information, but also an important
tool to enrich cultural connotation and cultivate national pride and cultural identity.
Kaiping Watchtower is an intangible cultural heritage of Guangdong Province and is
one of the representatives of Guangfu culture. Compared with the traditional rural ar-
chitecture of other provinces and cities in China, Kaiping Watchtower has a distinctive
color of the fusion of Chinese and foreign cultures. Chen Yaohua et al. explored the
differences between Kaiping Watchtower and other ancient village heritage and con-
cluded that the towers embody the perfect fusion of Chinese and Western cultures,
showing the interweaving of different valuesl™. Kaiping Overseas Chinese Township
of foreign cultures to uphold a positive, selective attitude of acceptance and absorption,
the formation of the "also soil and foreign" Overseas Chinese Township cultural form,
with the traditional countryside initially into the doorstep of modern society, some of
the incongruity!®.As a regional architecture, cultural heritage applications so that tow-
ers are hard to establish as a local cultural symbol, and promote local cultural identity
and emotional attachment!”!. This sense of pride is reflected in tourism development,
which can promote cultural heritage in the sustainable development of tourism in the
further promotion of cultural heritage inheritance!®.
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Text Mining and ICH Video Text Data

In the new media era, social media is an effective tool to promote ICH promotion.
The public can connect with intangible cultural heritage across time and space. Among
them, video, as an important vehicle for ICH display and dissemination, provides a
corpus of textual data (titles, comments, etc.) for mining ICH-related information and
sentiment analysis. Fan Qing has refined the semantic information of ICH videos and
constructed the correlations between them®!. Some scholars believe that short videos
overcome the traditional media's "unidirectionality" and enable the audience to appear
in the video scene as a "virtual body" to obtain relatively complete information about
ICH. However, under the influence of economic interests, the "Matthew effect" occurs
in the process of ICH dissemination, and the content is increasingly homogenized!'?!.

Nowadays, scholars have used machine learning for ICH analysis. For example,
point cloud semantics based on machine learning techniques are used to model cultural
heritage buildings!!!l. A big data architecture to support cultural heritage applications
was proposed to further enable recommendation systems for museums!!2l!2!, However,
few studies have focused on the research of machine learning methods applied in
Kaiping Watchtower, so this study chose to use Kaiping Watchtower as the theme for
text analysis.

2 Materials and Methods

2.1 Data Crawling and Storage

In this paper, “Kaiping Watchtower” related YouTube video review data is collected
on March 30, 2024. We use Python to crawl the title and comment data and the data
filtering method is as follows: first, search all videos with “Kaiping Watchtower” as the
keyword, and select videos with more than 20 comments in the ranking from high to
low. Then, analyze the title and comments, by crawling 792 comments, and removing
the invalid comment data of repeated text or replies with only symbols, and a total of
638 valid comments are counted in the end. These data will serve as data materials for
our LDA topic modeling.

2.2 Thematic Modeling

This study used the model developed by LDA to complete the subsequent analysis pro-
cess. The process includes data preprocessing, corpus building, calculating text vectors
and TF-IDF, model building, selecting the optimal model, calculating feature word
weights, and model visualization. The design steps are shown in Figure 1.
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Fig. 1. Data Analysis Procedure

Firstly, in the data pre-processing, duplicate and invalid information and various
types of punctuation are removed, stop words are imported to increase the validity of
the data, and ultimately retained 638 data.

Secondly, through the Jieba word segmentation tool for text segmentation, the text
content is converted into a series of words. At the end of the word division, a dictionary
is created and a bag-of-words model is built with the help of the “doc2bow” method to
form a corpus.

Thirdly, the “TfidfModel” function is used for text vectorization to facilitate subse-
quent weight calculation.

Fourthly, compute TF-IDF and get started with LDA topic modeling.

Fifthly, the optimal number of model topics is selected based on the consistency
score and perplexity. The higher the consistency score and the lower the perplexity, the
better the model effect.

Sixthly, calculate weights. Through the optimal number of model topics, the results
of the keywords with the top 30 weights are selected as the explanatory words for the
corresponding topics.

Finally, the visualization is done with the help of the Ldavis toolkit, a visualization
package in Python.
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3 Result

Combining the coherence and perplexity plots (Fig. 2), it can be seen that when the
number of topics of the video text data in this study is divided into 5, the coherence
score is 0.5712, which is the best model.

Coherence Score vs Number of Topics

—e— Coherence Score

2 4 6 8 10 12 14 16 18
Number of Topics

Fig. 2. Coherence Score

The inter-topic distance map (Fig. 3) and feature words summarized the 4 main
themes of this study.

Intertopic Distance Map (via multidimensional scaling)

Marginal topic distribution

2%
5%

Fig. 3. Intertopic Distance Map

Upon further analysis of the extracted topics, this study conducted a manual identi-
fication of the content and meaning of the feature words within each topic. For example,
in Topic 1, words such as "urban and rural" and "countryside" are mentioned, and in
Topic 3, words such as street and public security are mentioned. These words are
closely related to residents' lives, so it was observed that the similarity between the
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characteristic words of Topic 1 and Topic 3 is relatively high, shown in Figure 3 as
well, suggesting a significant overlap and correlation in their content. Topic 5 involves
keywords such as "The Knockout", "Shoot", "Framing", "TV drama", etc., and is more
suitable as a separate topic. Consequently, in determining the topics for final discussion,
this study opted to merge Topic 1 and Topic 3 into theme 1” Kaiping Watchtower Lo-
cation of Life scenes”. (see Table 1).

Table 1. List of topic categories

Theme Percentage of Topic Percentage of
Theme name Topic name Keyword
number theme (%) number topics (%)
Scenic spots; Guangdong
The Kaiping Watch-
Province; Sweet potato; II-
tower Location and
lustrated book; Marry; Car
1 The Surrounding Cit- 13.46
talk; Combination; Urban
ies of Urban and Ru-
The Kaiping and rural; Countryside; Li-
ral Development
1 Watchtower andengli
244
Location of Independent; Jiujiang;
Social Security Re-
Life scenes Hometown; Foshan; RV;
lated to The Location
3 Street; Hongkong; Public se- 10.94
of Kaiping Watch-
curity; The sense of security;
tower
Girl
The Village World; Village; Culture; Re-
Cultural Char- The Village Cultural turn to; Ancient town;
2 acteristics of 12.71 2 Characteristics of Kaiping; Legacy, Chikan; 12.71
Kaiping Kaiping Watchtower Ancient town
Watchtower
Jiangmen; Kaiping; Watch-
The Tourism
The Tourism Re- tower; Guangdong; Travel;
Resources of
3 48.9 4 sources of The Hundred years; Recom- 48.9
The Kaiping
Kaiping Watchtower mend; China; History;
Watchtower
Taishan; Villa
The Knockout; Beautiful
The Kaiping
scenery; Framing; Bridge;
Watchtower The Kaiping Watch-
Shoot; Gourmet food; TV
4 Scenes in Film 13.99 5 tower Scenes in Film 13.99
drama; Hometown of Over-
and Television and Television Drama
seas Chinese; Ancient town;
Drama
World Heritage

The first theme is the Kaiping Watchtower location of life scenes, accounting for
24.4%. The second theme is the village cultural characteristics of Kaiping Watchtower,
accounting for 12.71%. The third theme is the tourism resources of the Kaiping Watch-
tower, accounting for 48.9% of the video text in a dominant theme. The fourth theme
is the Kaiping Watchtower scenes in film and television drama, accounting for 13.99%.
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4 Discussion

4.1 Kaiping Watchtower Location of Life Scenes

The first theme is the Kaiping Watchtower location of the life scene, which includes
two parts: the Kaiping Watchtower location and the urban and rural development of the
surrounding cities and the social security related to the location of Kaiping Watchtower.
To better understand the Kaiping Watchtower location - Jiangmen life characteristics,
according to the keywords of the different themes, this paper is organized to describe
the location of its community public services, residents living, and urban and rural de-
velopment. The keywords "public security" and "civilian police" point to the effective
management of public security and police services, thus ensuring the sense of security
of residents. At the same time, the promotion of Kaiping Watchtower promotes the
local infrastructure, driving the local urban-rural exchanges.

4.2  The Village Cultural Characteristics of Kaiping Watchtower

In the second theme, the percentage of village culture in Kaiping Watchtower is
12.71%. Which contains the village, ancient town, cultural heritage, and other charac-
teristic words. Kaiping Watchtower by local village craftsmen involved in the produc-
tion, and this construction process reflects the village residents of Kaiping’s under-
standing of foreign architectural culture, absorption, and acceptance, the realization of
the West and Kaiping traditional rural architectural culture of the combination of the
village culture with Kaiping, the formation of the village culture with Kaiping charac-
teristics.

4.3  The Tourism Resources of the Kaiping Watchtower

In the text data about Kaiping Watchtower, the theme includes words such as rave,
fetch, and shoot, accounting for 48.9%, which plays a dominant role in the communi-
cation and promotion process of Kaiping Watchtower. Kaiping Watchtower, as a char-
acteristic building of the overseas Chinese hometown, is an important tourism symbol
in Kaiping. Through the chic shape and the style of Chinese and Western fusion, it
attracts many tourists, thus driving the development of local tourism and enabling the
public to experience the cultural history of Kaiping Watchtower in person.

4.4  The Kaiping Watchtower Scenes in Film and Television Drama

In the text about Kaiping Watchtower in the text data analysis, the theme accounted for
13.99%. The 2023 TV drama series " The Knockout " broadcast, which appeared at the
high rate of Jiangmen Watchtower attracted the attention of the public. In addition,
Kaiping Watchtower was also the setting for the film "Let the Bullets Fly". Film and
television drama filming and broadcasting have driven the heat of Kaiping Watchtower,
enhancing the popularity of Kaiping Watchtower.
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5 Conclusions

Focusing on the video comments related to the Watchtower of Kaiping, this paper em-
ploys machine learning methods to analyze the user-generated comments text. Through
the LDA modeling method, along with coherence and perplexity scores, four main
themes in user comments are identified and explored: the living scenes in the areas
where Kaiping Watchtower is located, the cultural characteristics of Kaiping Watch-
tower villages, the tourism resources of Kaiping Watchtower, and the portrayal of
Kaiping Watchtower in film and television dramas. These themes respectively account
for 24.4%, 12.71%, 48.9%, and 13.99% of the content.

By conducting thematic modeling, this study further reveals that the public is partic-
ularly interested in the tourism development and services related to Kaiping Watch-
tower. It is recommended that on social media platforms, videos should be created fo-
cusing on the unique tourism resources of Kaiping Watchtower. They should create an
immersive experience to allow the public to gain an in-depth understanding of the his-
torical stories behind Kaiping Watchtower to attract the public's attention. Simultane-
ously, the video content could delve deeply into and interpret the historical and cultural
significance of Kaiping Watchtower, thereby improving public cultural literacy and en-
hancing public cultural identity. In offline practices, relevant local authorities could
implement distinctive tourism services, cultivate public preference for intangible cul-
tural heritage and form awareness of the inheritance of intangible cultural heritage to
better promote Kaiping Watchtower while ensuring its long-term protection and cul-
tural inheritance.
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