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Abstract

[Purpose/Significance] Data is one of the foundations and cores of digital hu-
manities research. The organization and reconstruction of humanities data in
libraries can not only improve the utilization rate of digital resources, but also
expand library humanities data services, greatly promoting the development
of digital humanities. It is also a concrete manifestation of knowledge-based
professional services in libraries, conducive to providing higher-level domain ser-
vices. [Method/Process] By analyzing the characteristics of humanities data in
digital humanities research and the needs of humanities scholars for humani-
ties data, it is argued that libraries need to conduct humanities data organiza-
tion and reconstruction from the perspectives of completeness, computability,
usability and reusability, discoverability, and accessibility of humanities data.
[Results/Conclusion] To overcome the shortcomings of fragmentation and lack of
systematicity caused by humanities data fragmentation, it is necessary to adopt
data restoration and reconstruction methods to restore or rebuild the connec-
tions between knowledge embedded in humanities data, and employ means such
as datafication, data fusion, data linking and publishing, ultimately achieving
fine granularity of knowledge units, semantic knowledge organization, and visual
knowledge presentation.
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Abstract

[Purpose/Significance] Data is one of the foundations and core elements of
digital humanities research. The organization and reconstruction of humanities
data in libraries can not only improve the utilization rate of digital resources
but also expand library humanities data services, thereby greatly promoting the
development of digital humanities science. This represents a concrete manifes-
tation of knowledge-based professional services in libraries and facilitates the
provision of higher-level domain services. [Method/Process] This paper ana-
lyzes the characteristics of humanities data in digital humanities research and
the data requirements of humanities scholars, arguing that libraries must ap-
proach humanities data organization and reconstruction from the perspectives
of data integrity, computability, usability and reusability, and discoverability
and accessibility. [Result/Conclusion] To overcome the fragmented and un-
systematic problems caused by humanities data fragmentation, it is necessary to
restore or reconstruct the connections between knowledge embedded in human-
ities data through methods such as datafication, data fusion, data association,
and publication, ultimately achieving fine granularity of knowledge units, se-
mantic knowledge organization, and visual knowledge presentation.

1. Opportunities and Challenges for Humanities Disciplines

Digital humanities provides new research methods and paradigms for traditional
humanities and social sciences research [1], fundamentally transforming schol-
ars’ research approaches by enabling research objects to be presented as data
and analyzed using digital technologies [2]. This has profoundly impacted how
humanities scholars manage their disciplines and share their research [3], as re-
searchers increasingly demand large-scale access to copyrighted or licensed data
for various forms of computational research (such as text mining, data mining,
and machine learning). In the process of digital humanities research, libraries
serve as resource repositories. After years of development, libraries have played
a crucial role in the opportunities and challenges facing humanities disciplines.

The evolution of the information environment represents not merely a concep-
tual leap but also the highlighting of practical needs. Libraries have achieved
positive results in supporting humanities scholars’ computational research and
providing resources and services. Libraries have progressed from initially par-
ticipating in digitization project collaborations to now negotiating text mining
rights with researchers and vendors, hosting data outputs, and providing re-
search spaces and venues for digital humanities. This transition from digital
collections to digital data, from data management to data services, and from
data presentation to data analysis presents both challenges and opportunities
for libraries, becoming a catalyst for library transformation and a new growth
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point for library services. How to organize and reconstruct these data into hu-
manities data suitable for digital humanities research is the prerequisite and key
for libraries to launch humanities data services.

2. Library Humanities Data Services in the Context of Digital Hu-
manities

Reconstruction is an important foundation for libraries to provide digital human-
ities services. The construction of domain data resources has reached consid-
erable scale, with libraries establishing massive digital resources in humanities
fields that provide a series of information infrastructures for digital humanities
research. Data and data services have become extensions of library services [4].
Under the trend of disintermediation, libraries urgently need to transform from
digital collections to digital data, from data management to data services, and
from data presentation to data analysis. For years, libraries have been impor-
tant collaborators in digital humanities research [5], though often primarily as
providers of information resources and services [6]. Digital humanities research
is committed to promoting widespread access to and sharing of information re-
sources, innovating data processing and research methods, facilitating scholarly
communication, strengthening learning and teaching, and enhancing the pub-
lic influence of cultural information resources—goals that align perfectly with
the mission and development objectives of libraries, making libraries natural
partners in digital humanities [7].

As repositories of knowledge, information, and data, libraries have accumulated
rich experience in data management and services such as data storage, organi-
zation, text mining, and metadata standards [8]. Digital humanities research
provides libraries with a unique opportunity to successfully engage in inter-
disciplinary data management activities and establish close partnerships with
academic groups in humanities and computer science [9].

Digital humanities evolved from humanities computing, with its most distinc-
tive feature being quantitative analysis assisted by computers. Data is one of
the foundations and cores of digital humanities research, making data-driven re-
search mainstream in the field [10]. Digital humanities research requires human-
ities data to be integrated, granular, interconnected, and computable. With
the development of digital libraries, vast amounts of humanities materials—
including books, newspapers, journals, photographs, paintings, musical scores,
ancient texts, images, and videos—have been digitized, forming large-scale, di-
verse, and valuable digital resources. Digital documents, databases, and re-
trieval systems have gradually become foundational platforms for humanities
research. Although libraries have rich digital resources in philosophy, history,
literature, linguistics, arts, and anthropology, the reality that library humani-
ties data remains scattered, isolated, and closed has constrained libraries’ role
in digital humanities research.

The texts, images, audio, and metadata that deeply index and describe them
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stored in libraries are often the research objects of digital humanities schol-
ars. However, digitized information resources have not truly changed how users
utilize documents; digital documents cannot transition from “reading” to “anal-
ysis.” Therefore, current library participation in digital humanities research
remains limited. As primary data managers and providers for digital humani-
ties, libraries need to provide necessary humanities data for scholars, liberating
them from the tedious work of data collection, organization, and authentication.

3. Characteristics of Humanities Data and Scholars’ Needs in Digital
Humanities Research

Humanities data consists primarily of computable digital encodings that can be
processed by computers, comprising formatted data, texts, images, audio, and
video. Library humanities data organization services and applications should be
demand-oriented, thoroughly investigating researchers’ data needs according to
the characteristics of humanities data. Following the data acquisition, annota-
tion, comparison, sampling, interpretation, and presentation methods in digital
humanities research, libraries should extract, fuse, and reorganize existing data
resources to form data needed for humanities research, actively creating founda-
tional humanities data platforms that facilitate communication and creativity
among researchers.

3.1 Characteristics of Humanities Data in Digital Humanities Re-
search In traditional humanities research, scholars spend most of their time
collecting and organizing relevant materials. Humanities research lacks research
teams and is mostly conducted by individuals, with research materials accu-
mulated over long periods. Combined with scholars’ limited digital technology
skills, this results in lengthy data construction cycles and highly individualized
data. Different scholars often have vastly different interpretations of the same
materials, making consensus difficult to achieve. Additionally, records often
vary greatly in quality, volume, subject matter, recording methods, and level of
detail, resulting in frequent substantial incompleteness in the data [20]. At the
macro level, this determines that humanities data is chaotic and fragmented,
presenting as unstructured, disorganized, and implicit, with diverse forms.

From a micro perspective, humanities data has two dimensions: the first de-
scribes data structure (clear and explicit), and the second describes data size
and degree of variation [12]. Most humanities data consists of formatted tables
with clear data structures and explicit attribute values. However, humanities
data also has its particularities. Text in books or manuscripts or visual ele-
ments in paintings are analog, non-discrete data that are difficult to analyze or
transform computationally. Language, texts, paintings, and music have sym-
bolic systems beyond physically measurable dimensions, and analysis of these
dimensions depends on semantics and pragmatics—meaning in context relies
on contextual interpretation and manual annotation, thus potentially having
multiple meanings. This increases the complexity of the relationship between
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researchers and their research objects.

Computability and quantifiability are another major characteristic of digital hu-
manities research. The core goal of digital humanities is to integrate modern in-
formation technology into humanities fields, thereby changing how knowledge is
acquired, annotated, compared, sampled, interpreted, and presented. Through
design, computational analysis, and visualization, digital humanities reshapes
and transforms humanities knowledge, providing scholars with more possibili-
ties and clues for differentiated, regular, macro-level, and trend-based research,
thus expanding academic frontiers and potential.

3.2 Humanities Scholars’ Data Needs Digital humanities research places
unique demands on humanities data. The organization and construction of hu-
manities data are largely determined by disciplinary norms and methodologies,
requiring the involvement of humanities literacy. Only by understanding the
characteristics of humanities data and meeting the research needs of humani-
ties scholars can the effectiveness of humanities data be ensured. Integrated
and fused digital materials and data are the foundation of digital humanities
research. Humanities scholars’ research patterns have shifted from primarily
“reading” documents to “analyzing” them, transforming descriptive content into
analyzable data as an auxiliary means for humanities research—namely, data-
based research [21].

Space and time are dual dimensions upon which human survival and develop-
ment depend and have been focal topics for philosophers throughout history
[22]. Most objects of humanities research are closely integrated with time, re-
quiring analysis of evolution, formation, and development processes along tem-
poral lines, with in-depth understanding of diachronic content changes. From
a spatial perspective, research objects are analyzed and interpreted through ge-
ographical space, while spatiotemporal analysis examines the distribution and
combination of spatial positions and changes over time. Relationship analysis
synthesizes temporal and spatial analysis, emphasizing the fixed connections
and mutual influences of relationships or structures between things in time and
space. Digital humanities research perspectives primarily focus on the relation-
ships between research objects in space, time, and their interrelations, giving
digital humanities research multi-perspective characteristics. Therefore, human-
ities data must be multidimensional, capable of describing object characteristics
from temporal, spatial, and relational perspectives.

The multidimensional integration of humanities research data first requires fus-
ing data from similar research purposes, comprehensively analyzing results from
similar studies to obtain new concepts and elevate understanding to a new level.
Second, it requires fusing research data from different categories and purposes.
Humanities scholars have always valued case studies, which are micro-level re-
search where the most basic value is material completeness—meaning a given
case’s humanities data should have as comprehensive coverage as possible. With
the development of digital environments, increasingly more newly produced in-
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formation resources are available, and more resources are being digitized, pro-
viding ample sources for humanities data construction.

4. Basic Elements of Library Humanities Data Organization and Re-
construction for Digital Humanities Research

Information scientist L. Floridi defines data as the most basic units, which
can only be considered information when they have identifiable structure and
meaning [23]. Data can be represented in many different forms, with the special
characteristic of being discrete rather than continuous. Data in humanities can
be considered as the selective digital representation and description of certain
aspects of a given object that machines can understand and read [13]. The
processing, organization, and interpretation of humanities data are determined
by disciplinary norms and methodologies. The processability of humanities
data enables measurement and identification at the macro level through micro
data, allowing digital humanities scholars to widely apply humanities data to
visualization and data mining [24].

The characteristics of humanities data in digital humanities research and schol-
ars’ needs constitute the basic elements of library humanities data organization
and reconstruction, primarily including humanities data integrity, computabil-
ity, usability and reusability, and discoverability and accessibility.

4.1 Humanities Data Integrity Humanities research has obvious empiri-
cal characteristics, with the academic tradition of selecting authentic, reliable,
and reasonably scoped research materials [25]. Humanities researchers are ex-
tremely concerned about the authenticity of materials and their traceability.
In the context of digital humanities, library humanities data organization and
reconstruction must first achieve humanities data integrity [14]. Integrity has
two meanings: first, achieving traceability of humanities data throughout their
lifecycle of collection, processing, conversion, and publication; second, referring
to the coverage extent of a certain type of humanities data.

Humanities research places great emphasis on the authenticity and reliability
of materials. Protecting the integrity of humanities data collection, processing,
and conversion, as well as the traceability of key materials, enables critical ad-
dressability of humanities data. This allows researchers to understand why cer-
tain data are included or excluded, why certain transformations are performed,
who performed these transformations, and to access the code and tools used
for these transformations. Like web archives, this key addressability concept is
crucial throughout the research process. Researchers hope to select, evaluate,
and trace original materials according to humanities research needs. Integrity is
mainly reflected in three aspects: source, processing, and presentation. Source
refers to the origin of humanities data, ensuring traceability of original materi-
als. Processing refers to scholars’ data processing and transformation, requiring
data consistency. Presentation refers to methods and tools for presenting pro-
cessed data. Collection sources, processing, and presentation methods directly
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affect scholars’ trust in the data. Projects like the China Biographical Database
(CBDB) and Chinese Civilization in Time and Space (CCTS) retain source
record information during data construction.

4.2 Humanities Data Computability Digital humanities is the continua-
tion and development of humanities computing. Quantitative analysis of com-
putable humanities data is the core of digital humanities and a distinctive fea-
ture that separates it from traditional humanities research. Quantitative anal-
ysis involves quantifying the characteristics of research objects, evolving from
single-variable statistical descriptions of events with numerical characteristics
to quantitative studies of multiple non-numerical things or events [26]. Objects
involved in computation must have clear measurement attributes, requiring hu-
manities data and knowledge to be granular with independent attributes. This
necessitates fine-grained metadata processing and annotation from multiple per-
spectives to reveal formal and content features of documents.

Most humanities data consists of formatted tables with clear data structures
and explicit attribute values. However, humanities data also has its particular-
ities. Text in books or manuscripts or visual elements in paintings are analog,
non-discrete data that are difficult to analyze or transform computationally.
Language, texts, paintings, and music have symbolic systems beyond physically
measurable dimensions, and analysis of these dimensions depends on semantics
and pragmatics—meaning in context relies on contextual interpretation and
manual annotation, thus potentially having multiple meanings. Humanities
data computability and quantifiability are major characteristics of digital hu-
manities research. The core goal is integrating modern information technology
into humanities fields to change how knowledge is acquired, annotated, com-
pared, sampled, interpreted, and presented. Through design, computational
analysis, and visualization, digital humanities reshapes humanities knowledge,
providing scholars with more possibilities for differentiated, regular, macro-level,
and trend-based research.

4.3 Humanities Data Usability and Reusability Humanities data is one
of the foundations of digital humanities research. Although digital humanities
is interdisciplinary, it is also highly specialized, making humanities data often
extremely specific and limiting its application scenarios. Achieving universality
and applicability of humanities data is a goal for libraries. To enable constructed
humanities data to be applied to more research scenarios, usability and reusabil-
ity are crucial for digital humanities. The form of storage and publication of
humanities data objects directly affects their usability and reusability.

Humanities data is typically instantiated in certain formats. A set of univer-
sal formats and data structures can better support digital humanities research
and teaching. With the establishment of various standards for humanities data
documentation, disciplinary research and teaching have been greatly promoted.
The Text Encoding Initiative (TEI) defines a series of universal standards for

chinarxiv.org/items/chinaxiv-202307.00501 Machine Translation


https://chinarxiv.org/items/chinaxiv-202307.00501

ChinaRxiv [$X]

electronic text materials and is widely used in text-based humanities research
worldwide [27]. Although TEI is considered a core format for advanced users,
the data preserved in its underlying XML files is often less suitable for digital
humanities. Therefore, in recent years, humanities data has increasingly catered
to scholars’ actual needs, developing collection and conversion strategies to fa-
cilitate transformation between various data types in digital humanities [28].
During organization and construction, it is necessary to determine at the func-
tional level which humanities data tables are most welcomed by researchers and
to convert them according to common data format requirements of digital hu-
manities research tools and methods, generating more user-friendly formats like
Access or Excel to improve usability.

Currently, most humanities data is produced by research projects. After project
completion, team dissolution becomes a major issue for data maintenance and
updates, making long-term storage and curation key factors for usability and
reusability. The rise of data curation services provides guarantees for long-
term preservation, exchange, and broader access and reuse of digital humanities
research data [29)].

4.4 Discoverability and Accessibility Humanities datasets vary enor-
mously, with numerous mixed data causing data silos to persist. The primary
purpose of humanities data construction is to serve humanities scholars,
making discoverability, accessibility, and availability crucial for library data
services. Humanities research often requires comparing, sampling, and inter-
preting across multiple datasets, demanding strong interconnectivity between
humanities data. Therefore, large-scale fusion of relevant humanities data and
fine-grained, relational reconstruction of resources have become key focuses for
libraries supporting humanities research [30].

To support accessibility and availability, data revelation during construction,
organization, and management is essential, primarily reflected in internal
descriptions such as cataloging, indexing, ontologies, and semantics. These
describe data characteristics and various relationships. External discovery
tools like browsing, navigation, and retrieval are equally indispensable,
directly connecting researchers with data. Google’s Dataset Search tool
(https://toolbox.google.com/dataset-search) demonstrates the importance of
data retrieval, enhancing discoverability. The value of reproducibility and
transparency in humanities data is increasingly recognized, with the focus of
organization and development being data access. Current access methods vary
greatly, from simple static web pages, XML files, and XSL files to GitHub and
FTP access, and increasingly to Application Programming Interfaces (APIs)
that simplify data acquisition.
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5. Models and Methods for Library Humanities Data Organization
and Reconstruction for Digital Humanities Research

5.1 Basic Concepts In digital library concepts, libraries primarily organize
digital information resources that exist in highly structured ways according
to disciplinary classification systems, resource-centered, with strict hierarchical
structures forming static “pyramid-shaped” information architecture (see [Fig-
ure 1: see original paper]). For humanities scholars, such resources remain at
the document level, unable to transition from “reading” to “analysis,” with rigid
hierarchical structures failing to meet disciplinary research needs. This differs
significantly from digital humanities requirements for integrity, computability,
usability, reusability, and discoverability.

Digital humanities scholars typically focus on thematic research requiring com-
prehensive data coverage, necessitating personalized data customization. Hu-
manities data should shield researchers from data structures and storage, serv-
ing research topics and enabling convenient, rapid access to relevant data. Data
should form a “web-like” structure centered on research topics (see [Figure 2:
see original paper]), where organization and reconstruction transform data into
“smart data” reflecting specific disciplines or research areas, establishing connec-
tions to meet scholars’ multidimensional analytical needs.

To overcome the fragmented and unsystematic problems caused by data frag-
mentation, libraries must restore and reconstruct connections between knowl-
edge embedded in humanities data. Organization and reconstruction mainly
take two forms: humanities data restoration and humanities data reconstruc-
tion. Restoration rebuilds original systematic data and knowledge structures
according to existing disciplinary knowledge systems, focusing on datafication
and establishing relationships between data. This involves completing granu-
lar deep indexing and description of texts, images, and audio-visual materials
to form original complete humanities data structures, then establishing asso-
ciations based on their relationships (see [Figure 3: see original paper]). Re-
construction does not strictly follow original disciplinary knowledge systems
but organizes and rebuilds personalized research topic structures according to
scholars’ needs, discovering previously unknown relationships and knowledge in
original data to better solve real problems and facilitate knowledge innovation
(see [Figure 4: see original paper]). The Venice Time Machine project exempli-
fies this by reconstructing a thousand years of Venetian history from discrete
knowledge in digitized ancient maps, monographs, manuscripts, and musical
scores [31].

5.2 Methods for Organization and Reconstruction Humanities data or-
ganization and reconstruction differ from traditional digital library integration.
Integration, also called digital resource integration, uses various technologies to
integrate autonomous, distributed, and heterogeneous resources into a unified
environment for “one-stop” retrieval. In contrast, humanities data organiza-
tion and reconstruction involve analysis, synthesis, transformation, and publi-
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cation to construct complete, authoritative humanities datasets and establish
connections between them. This includes not just digitization but multi-angle
granular deep indexing and metadata description, datafication, data fusion, and
knowledge association, ultimately achieving fine granularity of knowledge units,
semantic knowledge organization, and visual knowledge presentation.

5.2.1 Datafication Digital humanities research includes digitization, datafi-
cation, data management, and computational analysis. Digitization as the final
product of digital libraries still has distance from the computability required by
digital humanities. Therefore, it is necessary to further convert electronic forms
into recognizable texts and analyzable data for further measurement. Datafi-
cation is fundamental work in digital humanities, with its core task being the
reorganization of document content into new text or data structures established
by users—namely, the structuralization of documents [19]. Digital humanities
research directly manages data in collection and annotation, while comparison,
sampling, and computational analysis depend on data analysis and interpreta-
tion.

Datafication includes optical character recognition (OCR) to make document
resources suitable for text analysis and mining—an initial stage. It also in-
cludes reorganizing document content into quantifiable forms for tabular anal-
ysis [32]. Currently, most document datafication remains at the OCR stage,
with automatic recognition of manuscripts and ancient texts still facing signifi-
cant technical challenges. With digital humanities development, more content
reorganization and formalization work has emerged, such as the China Biograph-
ical Database (CBDB) developed by Harvard University, Peking University, and
Taiwan’s Academia Sinica; the China Historical Geographic Information System
(CHGIS) by Harvard’s Center for Geographic Analysis and Fudan University’s
Institute of Historical Geography; Shanghai Jiao Tong University’s “Chinese
Local Historical Documents Database”; and multiple databases from National
Taiwan University’s Digital Humanities Research Center. These projects trans-
form needed document content into quantifiable, analyzable forms from a dig-
ital humanities perspective, achieving multi-angle refinement and association
to meet requirements for integrity, computability, usability, reusability, and
discoverability.

5.2.2 Data Fusion Traditional quantitative analysis typically involves deep
tracking and analysis of single data sources, where analysts have control and
deep understanding of data sources and structures. Digital humanities research
particularly emphasizes data reusability and multi-perspective sampling anal-
ysis, making the formation of effective multi-perspective analytical datasets a
necessary challenge and foundation for humanities research in the big data era.
Datafication only achieves the mapping of traditional digital humanities materi-
als into the digital world for computer storage, processing, and display. The mul-
tidimensionality of humanities data requires organization through information
and knowledge units to construct simulated domain application environments,
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making data fusion indispensable.

Data fusion enables humanities scholars to easily handle diverse, multi-source
data for multi-dimensional mining and analysis, helping discover new patterns
and values. After years of development, digital library resource platforms have
stored large amounts of computable foundational data as important sources for
digital humanities. Therefore, data reuse and reorganization are crucial tasks.
Fusing different humanities data from different libraries is essential for digital
humanities research.

Humanities data fusion uses certain patterns and methods on multiple attribute
data related to the same research object to generate a new, more effective com-
prehensive dataset or obtain new implicit knowledge. It integrates single or
different types of multi-source data to eliminate redundancy and contradictions
while complementing information, improving timeliness and reliability of infor-
mation extraction and data use efficiency. The process involves connecting
required multi-source databases, acquiring relevant data, studying and under-
standing the data, cleaning and transforming it, and establishing structures to
achieve data combination, integration, and aggregation.

Fusion forms include heterogeneous fusion (structured, semi-structured, and
unstructured data), multi-source fusion (data from different disciplines and
sources), and multi-modal fusion (text, images, audio, etc.) (see [Figure 5:
see original paper]). Fusion levels include data-level fusion (direct combination
of raw data), feature-level fusion (feature extraction and comprehensive anal-
ysis), and decision-level fusion (semantic-based fusion for joint inference) (see
[Figure 6: see original paper]) [33].

5.2.3 Data Association and Publication Accessibility and usability of hu-
manities data are major challenges in digital humanities research. Scholars
often need to transfer research queries from one dataset to another or enable
cross-dataset queries. However, the diversity of humanities research results and
the organization of research around individual or small-group efforts make data
access, sharing, and reuse seem unattainable. Linked data technology is most
likely to fill this gap and improve limitations in accessing and reusing humanities
data [34].

Humanities datasets are formed by establishing associations between various
data, ranging from ancient maps to bibliographic records, paintings, audio-visual
materials, ancient text analysis, and illustrated facts, all with close relationships
requiring aggregation, integration, and cross-searching. Semantic technologies
and linked data enable large-scale collaborative and aggregated research in digi-
tal humanities. Linked data and knowledge graphs enhance machine readability
and understanding, building explicit semantic ontologies to achieve literature
knowledge content revelation, enhancing data reuse and interconnection with
external data, and forming an interconnected, decentralized global knowledge
network. Shanghai Library has conducted extensive practice in applying linked
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data technology to genealogical and historical geographic data [36], enabling the
transformation from library-centered knowledge organization systems to cross-
domain publicly available and accessible knowledge graphs, improving usability
and reusability.

Domain-specific knowledge structure development and management are crucial
elements in humanities. Knowledge organization systems have centuries of tra-
dition in libraries, used for organizing resources and facilitating discovery and re-
trieval in metadata description. With linked data, these systems have undergone
digital transformation and entered the internet era. Since Google Knowledge
Graph’s emergence in 2012 [37], knowledge graphs have attracted widespread at-
tention and become a research hotspot, bringing new transformations to knowl-
edge organization in libraries.

Knowledge graphs are a recent research focus in knowledge organization—a new
massive knowledge management and service model based on semantic networks,
aiming to describe concepts, entities, events, and their semantic relationships
in the objective world [38]. The main purpose is to acquire large amounts of
machine-readable knowledge, entity-attribute-value pairs, with entities intercon-
nected through relationships to form network structures that enhance associa-
tions between knowledge units and enable semantic retrieval [39].

Knowledge graph technology has long been used to manage authoritative data
about places or people in specific domains, following patterns similar to library
knowledge organization schemes. They are increasingly published according
to linked data principles and connected with other web knowledge graphs us-
ing shared semantic concepts [40]. Knowledge graphs are inherently semantic
representations with clear semantic web characteristics. Their construction for
digital humanities research enables semantic annotation and linking of informa-
tion resources, generating new comprehensive datasets or implicit knowledge for
research objects with multiple attributes. Cross-domain knowledge graphs open
new research opportunities.

In recent years, knowledge graphs have gained increasing attention in digital hu-
manities projects domestically and internationally, demonstrating tremendous
application prospects. The authors have been constructing ancient book knowl-
edge graphs, organizing nearly 2 million ancient book entries from China, Japan,
Europe, and America based on elements closely related to ancient books (com-
pilers, birthplace, time period, compilation methods, collection institutions) and
building multidimensional relationships from temporal, spatial, and relational
perspectives. This forms an ancient book knowledge graph [41], facilitating
semantic indexing, classification, querying, computational analysis, and visual-
ization of ancient book knowledge. From a digital humanities application per-
spective, strong knowledge associations help examine version origins and evolu-
tion patterns. Graph analysis can reveal correlations across multiple dimensions
including responsible parties, compilation time, methods, and version character-
istics, uncovering rich cultural and historical knowledge hidden behind ancient
book data. This breaks through traditional single-source statistical analysis
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models, uses rule-based reasoning to obtain implicit knowledge, and provides
new research methods for literary geography spatial analysis through visualiza-
tion of responsible parties’ spatial information, enhancing the value of ancient
book catalog knowledge services.

6. Conclusion

Data is one of the foundations and cores of digital humanities research. In digi-
tal humanities research processes, libraries as resource repositories have massive
digital resources that become important sources of humanities data. Under the
trend of disintermediation, libraries urgently need to transform from digital col-
lections to digital data, from data management to data services, and from data
presentation to data analysis. This presents both opportunities and challenges
for libraries, becoming a catalyst for transformation. The organization and re-
construction of humanities data for digital humanities research is key. Libraries
must understand the characteristics of humanities data and scholars’ needs, ap-
proaching organization and reconstruction from the perspectives of integrity,
computability, usability and reusability, and discoverability and accessibility.
To overcome the fragmented and unsystematic problems caused by data frag-
mentation, libraries must restore or reconstruct connections between knowledge
embedded in humanities data using datafication, data fusion, data association,
and publication, ultimately achieving fine granularity of knowledge units, se-
mantic knowledge organization, and visual knowledge presentation. This not
only improves digital resource utilization but also expands library humanities
data services, greatly promoting digital humanities development and embodying
knowledge-based professional services for higher-level domain services.
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