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Abstract

The goal of this study is to build a digital archive for a traditional Chinese
compilation of Daoism resources, named Dao-Fa Hui-Yuan (abbreviated as
DFHY). Also for supporting humanities research, this study has proposed to
analyze the contents of DFHY using the digitized resources. The author has
found some facts from an analysis using the digital archive of DFHY. The
study on the digital archive of DFHY presented in this paper consists of two
main parts, one is the development of a digital collection of DFHY which
includes organization of the collection based on the analysis of DFHY and its
contents, and the other is a set of functions built for relationship analysis of
Fu and other components of DFHY and applied to the digital collection.

Daoism 1s a Chinese philosophical religious tradition and its influence on
society in China precedes Buddhism and other religions. DFHY is one of the
most important Daoism resources and many Daoism researchers are using it
to study Daoism, e.g., the meanings of the texts and the relationships of the
descriptions in DFHY to Daoism schools. DFHY is an important compilation
of many graphic expressions called Fu, which is used in Daoism ceremonies
and religious activities. Every Fu has multiple meanings, e.g., pray for gods,
statements to devils, and so on. DFHY is composed of 268 volumes, each of
which contains many Fus and their associated texts. .

The digital collection of DFHY developed in this study is named Digital
Dao-Fa Hui-Yuan (abbreviated as Digital DFHY). Because DFHY is a large
compilation of Fus, Digital DFHY is a digital archive of Fus designed for
Daoism researchers not only to browse and search the Fus but also to
analyze the contents of DFHY. It is essential for any development of a
digital collection of humanities research to learn and understand the needs
of the humanities scholars. The author studied the needs of Daoism

researchers to improve the efficiency of their research. Those needs are used
in the design of Digital DFHY.



Preservation-and-Access are, among others, important reasons to create
digital archives of cultural heritage. The Digital DFHY provides useful
search and browse functions for Daoism researchers. After studying the
characteristics of DFHY and the needs of Daoism researchers, the author
defined the organization of the database — i.e., data for pages, texts, and
graphic symbols and then noted the relationships between these data. At the
same time, to support the humanities researchers with a suitable user
interface, the author designed a system that has multiple ways of querying
and viewing the contents of the original DFHY.

As a Fuis a crucial expression of mystical messages by prayers at Daoism
ceremonies, many Daoism researches focus on studying the meanings of the
Fus and the schools and their relationships behind them. And other Daoism
study topics are carried on related with the studies on Fus. A Fu is
represented as a complex graphical symbol composed of one or more parts.
The Fus, however, are not well studied because of the secrecy of Daoism and
difficulties in understanding the meanings written in ancient Chinese and
represented as symbols.

To study to understand how Fus are organized is the key to discovering the
secrets of Fus, such as their semantic meaning, their school connections and
the relationships between them, and so forth. To get the answer to the
questions, this study proposed to use relationship information between Fus,
their constituent parts and the volumes of DFHY in which Fus are included.
The relationships are hard to extract manually from DFHY but can be
supported by computers using the digitized contents. The author created
some graphs representing relationships among the volumes of DFHY, Fus
and their constituent parts. The graph is composed of values obtained by
calculating the average values of the relationships between Fus contained in
volumes. By using these analysis results, humanities researchers can check
the relationship between constituent parts, Fus and volumes. The author
found some important relationships between the graphics, which had not
been well recognized previously by Daoism researchers.

The graph representing the relationships is useful for Daoism researchers

who have been trying to investigate how parts, Fus and volumes are
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connected overall. The analysis of the contents is developed to evaluate the
usefulness of the Digital DFHY as a digital archive for Daoism research.
Daoism researchers can see the relationships as a graph, chart or table and
compare them with facts and knowledge already known. Some relationships
between Fus and volumes have been proved to be accurate by Daoism
researchers. Some connections they never knew are found in the
relationships data and some new topics about the relationships between the
Fus and volumes have arisen through this study. The author considers that
the digital archive of DFHY is the first step to create a more complete digital
archive as this study has shown the digital archive is a very useful tool for
Daoism researchers to improve their research environment. She hopes that
this study helps build digital archives and analysis of the contents to support
humanities researchers in their studies.

In the first chapter, this paper introduces the background of the research
of digital archives from the viewpoint of the use of digital resources in
humanities research, i.e., Digital Humanities. It also explains the
background and history of research about Digital DFHY by the author’s
research partners at her laboratory. This chapter also shows some related
issues and facts, e.g. Fus, Daoism documents and DFHY. The research goal
of this study is also presented in this chapter.

Chapter 2 discusses the work related to digital archives. Because the
project to build Digital Dao-Fa Hui-Yuan started more than 10 years ago in
Tsukuba University, several previous works are presented in this chapter.
This study builds on some experiences of the previous studies such as the
creation of the catalog for the shapes of parts.

Chapter 3 discusses the digitization of the printed contents of Dao-Fa
Hui-Yuan. Because graphic parts of a Fu are presented with its texts as
San-Xing Fu in Dao-Fa Hui-Yuan, it is important to define the regions
occupied by a graphic part in a Fu to associate it with its corresponding text.
To organize the contents in the digital archive, the digitized data was divided
into pages, texts, parts and Fus and organized as a database. This chapter

also discusses the digitization procedure.
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For supporting Daoism researchers with developed information based on
the original contents, the author analyzed the original contents of DFHY.
Chapter 4 shows how the author has applied the digital archive to an
analysis of Fus. Using statistical methods, the author mapped the
distributions of parts and Fus. Then the author derived the relationships
between the Fus, parts and volumes. This chapter also includes the user
interface of the digital archives.

Chapter 5 shows the evaluation of the digital archive and analysis of
Digital DFHY.

In the last chapter, the author summarizes the experiences of creating a
digital archive for DFHY and analyzing the contents for supporting the
Daoism researchers. She describes her efforts to make progress in building a
new type of digital archive for preserving the original contents and for
supporting the study of analyses of the contents. She discusses her

experiences in this study and issues for the further study.
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1 Introduction
1.1 Background

With the development of the digital information environment, more and
more humanities scholars are working with computers and Internet. The
World Wide Web (WWW) provides humanities scholars with a variety of
digitized cultural resources and their information. Digital Archive is a
widely recognized term meaning a network-oriented service whose
fundamental function is long-term service of a large collection of digital
resources. Since the early 1990s, there have been many programs to build
digital archives of cultural resources. Those developments accelerated the
use of digital resources for humanities research. Thus, both humanities
scholars and information technology researchers started cross-disciplinary
activities, which have grown as a new scholarly area called Digital
Humanities. Digital archives are one of the central pieces in the development
process of the new scholarly area. The main topic of this paper is a digital
archive of a well-known Daoism resource, Dao-Fa Hui-Yuan. The study was
initiated as a digitization project and has grown as a study to clarify the
advantages of digital archives in Daoism research.

In academic circles, there are various definitions for “Archive”. It 1s
generally recognized that the primary service of archives is to keep records
and information resources over time. A digital archive is grounded in the
archives and information technologies. The primary purpose of a digital
archive is to preserve and provide access to the archived resources [1]. The
key functionalities of digital archives are to create digital resources from
physical resources (i.e. digitization), to select and collect digital resources
which may be born-digital or digitized, to organize digital resources, to
provide access to the resources and to maintain the resources over time (.e.,
preservation). There have been many great developments in computer
technologies over the last decades, and the current “age of information” has
brought innovation in every aspect of our society [2]. Digital humanities is a

new scholarly area born as an inter-disciplinary area, and applies



information technologies to humanities research. Digitized contents can be
supplied to a variety of users, including the general public, students and
professional researchers. Humanities scholars use digital tools, e.g. WWW
browsers and word-processors, as well as conventional tools like pens, paper
and ink. In general, however, many scholars are not familiar with advanced
information technologies, even though advanced technologies have been used
in the humanities, e.g. archeology research using CT scanners and the Text
Encoding Initiative. The digital information environment is still not
well-integrated for humanities scholars [3]. How to create good practices for
combining the humanities resources with digital technologies has become a
hot topic.

Daoism researchers have to investigate a large amount of resources in
Daoism and related areas, e.g. books, letters, manuscripts, pictures,
inscriptions, and so forth. They also need to collect incantations, folk
proverbs, myths, legends and so on. When they verify and prove the
authenticity of resources, they have to read and understand them in the
historical context of Daoism. It is straight-forward to use computers to collect

and analyze Daoism resources.



1.2 Related Knowledge about Daoism, Dao-Fa Hui-Yuan and
Fus

The main goal of this study is to build a digital archive of Dao-Fa
Hui-Yuan and tools to use the digital archive to help Daoism researchers use
the archive. The main contribution of the author was technological but some
knowledge of Daoism and Dao-Fa Hui-Yuan was indispensable for this
research and collaboration with Daoism researchers was also critical for
building the digital archive. In this section, some related knowledge about
Daoism and Dao-Fa Hui-Yuan is introduced briefly.

Daoism, (also referred to as Taoism) is a Chinese philosophical religious
tradition. It was born in China nearly 2000 years ago and its influence on
society in China precedes Buddhism and other religious [4]. “The Dao is the
ultimate creative principle of the universe” [5]. Daoism includes many
deities, worshipped in Daoism temples GE#).

For Chinese people, Daoism refers not only to a type of faith but also to
work rules and life principles [6]. Several fields of study cannot avoid Daoism
in China, such as political culture, education, medicine, health care and so
on [7]. Daoists (Taoists) have various schools, and each school has its own set
of behavioral guidelines and texts defining ethical considerations.

These texts and documents are collected and compiled as the collections
for Daoism. Many Daoism document collections are available for the
humanities studies of Chinese history, religions, cultures and literature [8].

Beyond the ancient philosophers, who are well-known for the moral
dimension of their teachings, religious Daoist rules cover both ethics, i.e., the
personal values of the individual, and morality, i.e., the communal norms
and social values of the organizations [9]. Even for the surrounding areas
such as Korea and Japan, the influence of Daoism cannot be overlooked. Also,
the nationalities of Daoism researchers are not limited to Chinese but
Korean, Japanese, German and so on. In this way, Daoism research is a
scholarly subject studied by international humanities researchers.

Until now, a large number of Daoism documents have been preserved as

important Daoism, historic, cultural and spiritual heritages [8]. Dao-Fa



Hui-Yuan (abbreviated as DFHY) is one part of the most important
compilations. It contains 268 volumes such as the records of Daoism schools
from the Song (*§) Dynasty to the Ming (B§) Dynasty, spanning over 200
years. DFHY contains different types of contents, e.g. original documents
used by Daoist priests, documents created by Daoism researchers, and so on.
The original content of DFHY is already compiled and arranged by the
Daoism schools living during the Song Dynasty to the Ming dynasty
(A.D.1100- A.D.1400) by several Taoist priests.

DFHY is a very rich resource for Daoism scholars, not only because of its
great volumes but also because it contains important and representative
resources [6]. Many Daoism researchers are focused on the contents of DFHY
and try to analyze the meanings of the texts and the rules of Fu (). At the
same time, the distinction between the Daoism schools i1s one of the
important issues. The Fus are the key for each of the Daoism schools, so Fus
are the primary entities used in this study to help study features in DFHY
and relationships between Fus and the Daoism schools.

A Fuis an important expression for communication with gods in Daoism.
In many humanities research subjects, Fus and some scholarly works about
Fus are collected and arranged to study the rules and/or meanings of Fus.
Jiang-Sheng [10], Li Yuan Guo [11], Liu Ye [6], Matsumoto Koichi [12] and
other humanities researchers have been studying to determine the rules,
origins and the functions of Fus in their papers and other academic
publications. Some institutes and colleges are also devoted to the study of
Daoism. Thus, Daoism research is meaningful for discovering the spiritual
world [9].

DFHY is a compilation of many Fus collected from many Daoism schools.
These Fus are important resources for Daoism research. Yet the creator of
Fus, Daoism schools tried to keep their secrets from people outside their
Daoism schools. They deliberately made their documents hard to understand
and established strict inheritance systems by using codes or abbreviations
not known by others in order to protect their religious documents from

outsiders. To uncover the secrets of the Daoism documents is one of the



important topics for Daoism researchers. Fig. 1-2 shows a page in DFHY.
This page includes some graphics mixed with the texts.

Daoism researchers have concluded the rules for the constitution of Fus
and meanings of some texts in the manuscripts. They also admit that it is
difficult to discover the meanings of all of the Fus because most Fus are not
directly explained in Daoism documents [11]. Daoism researchers are faced
with many difficulties in their studies.

There are several kinds of graphic Daoism symbols in DFHY in addition to
Fu, such as Tan(#), and Gang(‘f) and so on. Among them, Fu is the most
important symbol [12]. Fu is rooted in Chinese ancient characters and used as an
expression of prayer by Daoism priests for communication with gods. Fus are
generally considered to be an expression or sentence compiled by Daoism priests
using basic terms, each of which is given a meaning. Among the Fus, some Fus

contain only text, some contain graphic symbols, and others contain both texts and
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Fig. 1-1. Original sample for a page of Dao-Fa Hui-Yuan

graphic symbols. Each of Daoism schools has its own interpretation of their
Fus so that different schools may use different Fus to express the same
prayer. Thus, Fus can be used as symbols to distinguish Daoism schools.
This is an important topic for Daoism researchers [4]. In general, Fus are

mysterious and hard-to-interpret expressions but very important in Daoism.



A graphic symbol of a Fu is usually composed of several parts. In DFHY, a
Fu may or may not include descriptions of the graphic parts, each of which
explains the meaning and usage of a graphic part. These descriptions are
written in ancient Chinese, and the meanings are ambiguous and hard to
understand. Li reported that there are more than 2000 Fus contained in
DFHY and not all of them are recognized and understood [11].

To study Fus, Daoism researchers have to compare the shape, and identify
and recognize the meaning of each Fu by checking many documents, which is

a very time consuming task if it is done manually.
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Fig. 1-2. An example case for Daoism researchers studying the meaning of
Fus

Fig.1-2 shows a picture of a rubbing containing incantations. Fus are hard
to read and understand even for Daoism researchers because of the damage
to the surface of the unearthed item and many unknown symbols. History
researchers assumed that these Fus are shaped similarly to the radicals of
ancient Chinese. Coincidently, after several years, another set of inscriptions
having Daoism Fus was excavated in 1990 in Chengdu, China. And the
rubbings made from these inscriptions are shown in the left of Fig. 1-2. It
was found that in the inscriptions, corresponding Chinese characters are
written to explain each Fu. Furthermore, some Fus are the same as the Fus

on the inscriptions unearthed before. Daoism researchers are excited to find



that many meanings for Fus are now uncovered and explained. They can
now till progress their studies [4].

Unfortunately, cases like Fig. 1-2 are rare, and more Fus are expressed as
complicated graphic symbols than expressed as Chinese characters. It is
hard to find reliable explanations of the meanings of Fus. Daoism
researchers have to refer to other resources to uncover the meanings of Fus
and they used several steps to study them. First, the meaning of a Fu is
hypothesized if there are no authority descriptions of it. Then, Daoism
researchers check the supposed meanings of the Fu and compare them with
others. Finally, they reach a conclusion about the meanings and roles of the
Fus. The relationships between Fus are important to help the researchers
obtain useful information to understand the semantics, history, school
association and so on. Many of these information resources, i.e. the original
content of Fus, bibliographic information of and relationships among the Fus,
can be digitized. The digitized information resources will greatly help the

Daoism researchers.



1.3 Research Goals

The goals of this study are to build a digital archive for DFHY and to
analyze the contents of DFHY using the digitized archive. Therefore, this
study consists of two main parts, one is the development of the Digital DFHY
which is a digital collection of DFHY with a set of functions to use and
analyze the contents of DFHY, particularly Fu (£F) , its constituent parts and
the volumes of DFHY, and the other is an experimental study of the analysis
of the relationships of those components contained in DFHY using the
Digital DFHY.

In this study, the author collaborated with Daoism researchers, in
particular Professor Koichi Matsumoto, to learn about important research
topics for Daoism researchers and their research methodology, in addition to
the scholarly knowledge about the relevant contents. Another important
thing the author learned from the collaboration is the user’s need to work
with DFHY in the digital and networked environment. The collaborators
assessment of the Digital DFHY is also a very important in this study.
Daoism researchers contributed to the work in its validation by evaluating
the results of analysis of the DFHY contents and so helped improve the
analysis methods of this study.

The rest of this paper is organized as follows. Chapter 2 discusses the
related works of this study, in particular, digital archives. The project to
build the digital DFHY at Tsukuba University started more than 10 years
ago. Some of the previous works are discussed in this chapter. The lessons
learned in the previous studies such as the creation of the catalog for the
shapes of parts, are the important base of this study.

Chapter 3 is about the digitization of the original contents of DFHY. The
key object in the organization of the Digital DFHY is Fu. Fu is presented as a
graphic symbol, which is explained in DFHY in several different styles. As
the digitization of DFHY is page-based, the raw digital data is image files.
This chapter explains the objects presented in the pages, e.g. Fu and their

descriptions, and then describes the organization of the objects into a



database. The author divided the data into pages, texts, parts and Fus and
added them to the database.

Chapter 4 shows the application of the Digital DFHY in an analysis of
the relationships between Fus, the parts contained in Fus and the volumes of
DFHY. The analysis is based on statistical analysis of the graphs composed
of those constituent parts. The author found some unknown relationships in
DFHY from the analysis. This chapter also includes the user interface of the
digital archives.

Chapter 5 discusses the evaluation of the digital archive and analysis.
Chapter 6 concludes this study. In these chapters, experiences in creating a
digital archive for DFHY and an analysis of the contents for supporting the
Daoism researchers are discussed. Issues found but not solved in the study

are discussed as the future work.



2 Related Works and Previous Works
2.1 Related Works for Digital Archive and Digital Humanities

As discussed in the previous chapter, with the development of digital
technologies, digital archives have been built in many different subject
domains. LTDP (Long-Term Digital Preservation Reference Model) says “a
digital archive system has three essential components: the digital records
being retained, the organization that administers those records, and the
infrastructure that supports the retention, protection, and accessibility of
those records over their designated retention periods [1].” In this definition,
a digital archive system is used to preserve the information about the
original content as well as the content.

There are some standard models that serve as guides to creating digital
archives, e.g. OAIS (Open Archival Information System) [13]. OAIS defines a
reference model of digital archives, which are responsible to preserve digital
resources, consisting of an organization of people and systems as its
components [13]. Digital preservation is an important topic for digital
archives, but, in this study, digital preservation is not included in the main
research topics. This is because the main goal of this study is to provide a
useful digital archive of DFHY for Daoism researchers.

A number of digital archives have been and are being created for different
purposes and by different organizations. SAADA, the South Asia American
Digital Archive is built to reflect the unique interests, needs, and priorities
of diverse South Asian American communities [14]. For achieving a range of
purposes for digital archives, the model for the different types of digital
archives is useful. NESTOR, which is one of the newest digital archive
models, is developed as a formal model of a digital archive. NESTOR 1is
composed of two set-based data models: the Nested Sets Model (NS-M) and
the Inverse Nested Sets Model (INS-M) that express the hierarchical
relationships between objects through the inclusion property between the
sets [15].

10



Many aspects of digital archives have been discussed, e.g. building digital
archives, features of the original resources, user support methodologies and
technologies, and so forth.

It should be pointed out that a “digital archive” is a different concept from
the original concept of “archive”. The difference is not limited to the
materials stored but exists in the many other features, e.g. access method,
preservation technologies, and so forth. The primary purpose of digital
archives is not only to collect digital resources but also to make archives used
by users for a long period. There are many interesting features in very
advanced digital archives - an interesting example i1s that advanced
computer technologies such as three dimensional (3D) technologies help
archives virtually restore the contents, e.g. overcoming scratches and stains
in the original resources. Some libraries and museums have been converting
their precious resources into very high quality 3D images and providing
them on the Internet. The advanced technologies are useful to provide
convenient access to the resources for the general public [16].

The important functions of digital archives are to save the physical
resources in a digital form and to organize the digitized resources for users
and maintain usability over time. There are many different methods for
building digital archives, satisfying the various demands of libraries,

museums and their projects.
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Fig.2-1. Process model of digitization of humanist resources

As shown in Fig. 2-1, there are several steps in the process of the
digitization. To convert the original resources into a digital form, digital
archive builders have to deal with many different types of resources such as
texts, photos, videos and so forth. In the case of damaged resources
automated contents recognition tasks, e.g. OCR (Optical Character
Recognition). By using those technologies, content in the original documents
is digitized and used to support humanities research. The compilation of
digitized contents is usually reduced to the digital archives. Digital
Humanities as a scholarly area was born to use digital technologies to
analyze humanities resources [16].

Digital humanities is defined in several ways as follows [17].

“A diverse and still emerging field that includes the practice of humanities
research in and through information technology. It also includes the
development of digital educational/research/teaching/archival/publishing
resources for the specific use and study of the humanities and
interconnected disciplines. The digital humanities is also concerned with an
exploration of how humanities may evolve through their engagement with

technology.” (Ernesto Priego)
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“Digital Humanities is the critical study of how the technologies and
techniques associated with the digital medium intersect with and alter
humanities scholarship and scholarly communication.” (Julia Flanders)

“Digital Humanities as a whole is something I am extremely reluctant to
define, because any definition will inevitably cause controversy. However, I
have not heard any dispute over my work being part of digital humanities,
and that work involves computationally analyzing data sets from the field of
Slavic linguistics, and de-siloing scholarship in that same field through a
collaboratively authored academic wiki.” (Quinn Dombrowski)

Digital archives are built from the original content of documents to help
various users [18]. In this sense, the author considers that there is no
difference between digital archives and digital humanities. Data creation
from original content is a very important step in order to build a digital
archive. During the process of designing the digital archive system, users’
needs should be considered, such as analyzing the contents of the digital
archive. Digital humanities uses computers and other developed
technologies to analyze the rules hidden in the content and should not
overlook the facts in the original documents. Including analysis in a digital
archive is considered reasonable.

Generally, humanities scholars focus on the original resources and their
contents. On the other hand, developers of digital archives focus on the
technologies to build digital resources for users and organization of the data.
It is important to design a digital archive for different types of users, e.g. the
humanities scholars, librarians and information scientists. In this study,
Daoism researchers, who are the primary archive users, may want to use the
digital archive to find new facts from the digitized resources.

Collaboration between subject specialists and archive specialists is crucial
to build a digital archive for the humanities research — collaboration between
Daoism scholars and digital archive developers, in the case of this study.
Daoism researchers are, in general, not familiar with new digital archive
technologies. They may be reluctant to use new technologies for their
research although they use PCs. On the other hand, digital archive

developers, e.g. librarians and library technology specialists, have
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technologies applicable to many domains but not tuned for Daoism resources.
Thus, collaboration is essential.

There are several typical and important digital archive projects - American
Memory, a large-scale digital collection managed by the US Library of
Congress [19], Europeana [20] in Europe, the National Digital Archive
Program in Taiwan [21] and the Digital Library from the Meiji Era of the
National Diet Library of Japan [22]. These are digital archives of cultural
resources and generally designed for researchers, educators and learners
who have basic knowledge of the collections. The resources are primarily
digitized collections of primary materials, books, manuscripts, maps,
physical objects, pictures, movies, sound recordings, etc. The arrangement
and layout of the digital resources is done by librarians.

Digital archives have to have appropriate organization of the contents and
access functions including user interfaces, which are designed according to
the results of an analysis of the contents in the collections. The digital
archive covers a very wide range of digital resources, which means any single
classification system or metadata schema should work for all of them. It is
important for the developers, e.g. librarians, to know the important
technologies and appropriate resource organization schemes for their digital
archives and users. The projects (noted above) are leading projects, which
have been influencing humanities studies and guiding them to new frontiers

where information technologies are applied effectively.
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Fig. 2-2. Several topics are created in the American Memory

(1) American Memory by Library of Congress, USA

As shown in Fig. 2-2, many topics are displayed in the American Memory.
The topic terms included in the bibliographic data for the digital collections
are created by librarians who have the domain and cataloging knowledge.
The resources are collected and listed in this digital archive, and the work
includes analysis of their contents.
(2) Digital Library of Books published in Meiji-Era (Kindai Digital Library)

by National Diet Library, Japan

The Digital Library of books published in the Meiji Era at the National
Diet Library of Japan is built for preservation and access to cultural heritage.
This digital library helps humanities scholars access rare materials online.
Related resources, such as criticism articles and books, are also displayed in
the digital library and arranged as a collection. For example, a famous novel
“I am a Cat” by Natsume Soseki! is collected, and many of the published

versions are listed and some critical articles can be checked as shown in Fig.

Natsume Soseki (1867-1916) was the foremost Japanese novelist of the twentieth century,

known for such highly acclaimed works as Kokoro, Sanshiro, and | Am a Cat.
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2-3. The arranged collections support users who are browsing the contents.
Citations to some other related resources are also displayed, such as books
and articles written by the same author and comments and critiques written
by others about the work. In this way, multiple resources are shown as

related information resources.
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Fig. 2-3. Original contents and related information are displayed in the
Digital Library from Meiji Era of Japan
Thus, researchers can browse many other versions, related resources and

related information about a particular resource. The interface of the digital
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library has functions to support users who want to view related resources as
well as the primary resources. However, the related information is limited to
the arranged resource. As shown in Fig. 2-3, for the related contents, some
commended essays or articles about the book, I am a Cat created by
Natsume Soseki have no titles. To mark their relationships with the book, to
build the digital archive and for users to find related content easily, the
library , which created the digital library marked those contents and
included them in the digital library system. The work of marking contents
and connecting related contents in the digital library for users is a result of
analysis of the contents. The analysis of the original contents should be
considered as a part of developing the digitized content. Now in the digital
library, more and more works are now available for the various kinds of
users. For example, even the function to display a list of all connected
contents is useful to support their research.

These digital libraries are focused on the on-line reading service but
digital libraries are different from digital archives in some respects. The
primary purpose of digital archives is to protect the content of the original
resources and provide users with access to those preserved resources. The
digitized resources may be edited for users; e.g. cleaning of stains on the
surface, image processing to repair damaged resources and to find contents
otherwise invisible from the surface of the original resources.

In the Digital Library of Meiji Era, all items of the collection are processed
by their contents. But, in general, each of the digital libraries has its own
digitization policies. The National Diet Library has decided their policies for
the digitization [22]. In their policy, recording of collections is the primary
purpose. On the other hand, to support users studying the collections in the
digital library, some related contents and collections are organized in the
same catalogue. The Kindai Digital Library of the National Diet Library is

not focused on the work of research, however.

17



(3) Archimedes Palimsest Project, USA

THE ARCHIMEDES PALIMPSEST PROJECT

Fig. 2-4. Example of some original manuscripts of Archimedes Palimpsest

contained in the 13rd century prayer book [23]

Fig. 2-4 shows a prayer book created in the thirteenth century. This prayer
book contains erased texts that were written several centuries earlier. These
erased texts include two treatises by Archimedes that can be found nowhere
else. The Archimedes Palimpsest Digital Project [23] converted the
Archimedes Palimpsest manuscript into digital form and organized the
contents as a dataset to provide authoritative data, and derived information
such as transcriptions to offer a standardized product for future users. In
general, the most important aspects of digitization projects for humanities
research are how to deal with the context of the manuscript, how to preserve
the digitized contents over time, and how to use the information for content
analysis [24]. Content analysis using digitized materials is a common goal.
The users would want to use the digitized contents in order to find some
unknown facts and information. This is similar to this study by the author,
as she is focusing not only on the organization of the digitized contents but

also on analysis of the contents via a user-friendly interface. She also aims to
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provide users with an open platform based on statistic data to help them find
more information hidden in the classic resources, such as the relationships

between graphics, volumes and so on.
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Fig. 2-5. The Humi project collection of digitized resources

(4) Humi Project by Keio University, Japan

The HUMI (Humanities Media Interface) project at Keio University
created a very high quality image of Gutenberg’s Bible [25] as a digital
archive for supporting humanities studies aided by computers as shown in
Fig. 2-5. The HUMI Project was launched by Keio University in order to
pursue research in the field of digital bibliography and to construct a
research environment for that field. This project used a set of advanced
technologies to construct high quality digital data for the humanities
research, e.g. non-destructive analysis technologies, and a 3-CCD digital
camera. The aim of the HUMI Project is not simply to accumulate digital
facsimiles. By compiling the images, texts and other information into
databases, this project also made them accessible to researchers over an
intranet and the Internet. For the participants of the project, the digital
research library is not so much a digital archive as a virtual research

environment [26].
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The HUMI project is a good example of a digital archive of a precious
cultural heritage resource used by humanities researchers like the digital
archive pursued in this study. It is very well known and the data produced in
the projects are an important resource for researchers and learners of the
Gutenberg Bible. However, until now, the significant outcome of the HUMI
project is its digital exhibition. It is not clear what functions and services the
project provides for the researchers. Thus, the HUMI project aims to support
humanities researchers wusing information technologies to create
high-quality images and to preserve the original content. The HUMI project
provides a platform for the researchers to share their academic endeavours.

In this section, the author showed and discussed some major digital
archive and digital library projects. American Memory and Kindai Digital
Library are large-scale digital collections of library holdings, which contain
regular quality images and are designed for off-the-shelf browsers. On the
other hand, Archimedes Palimpsest and Humi projects concentrate on a
specific resource and providing high quality digital images for researchers.
The Digital Dao-Fa Hui-Yuan presented in this paper is a collection of
regular quality digital images taken from Dao-Fa Hui-Yuan, which is

organized for use by Daoism researchers.
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2.2 Previous Works on Dao-Fa Hui-Yuan

As discussed in Chapter 1, DFHY is an important collection of Daoism

documents. Many humanities researchers refer to DFHY in their studies on
Daoism, and ancient Chinese cultures, traditional Chinese medicine,
philosophy and so on. The technological progress in digitization and
computer technologies helps those researchers pursue computer-aided
studies of DFHY.
A group of researchers took the first step to work on the digitized DFHY. In
early 2000 Koichi Matsumoto, a Daoism researcher, proposed to digitize the
original contents of DFHY and collaborated with Norihiko Uda and his
research group of information scientists [28]. To build the Digital DFHY, a
number of steps had to be taken. Information scientists focused on
organizing the original contents of DFHY as a set of databases for
humanities researchers to analyze the contents of DFHY graphics and texts
contained in DFHY. Analysis of the frequency of the same words was
discovered using computers and the distribution analyses of co-existing
words in the contents were useful for Daoism researchers [28]. Some of the
research results of Daoism researchers were used to improve the contents of
the Digital DFHY. Meanwhile, studies on the Fus, which are a crucial
component of DFHY for Daoism research, gave hints to find facts hidden in
DFHY and what topics should be discussed to meet the needs of humanities
researchers.

Yasoda started digitization of DFHY. She proposed an early digital archive
for DFHY and tried to analyze the parts of Fus. Yasoda’s research showed
how the pages of DFHY should be arranged in the database [27]. It discussed
the analysis of Fus, compared the shape of parts and catalogued them
according to the types of shapes. Comparing the parts having the same
shapes and then creating the catalogs for the shapes of parts contained in
Fus is an important step for connecting all the parts and Fus in DFHY. By
using the network of Fus and parts, the studies on the relationships between
parts and Fus can be carried on. In the previous work, Yasoda organised the

digitized pages and graphic symbols of Fus. Also, the meanings of a part of
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Fus contained in DFHY, which were developed by cooperating Daoism
researchers, were also put into the system. The system enabled viewing of
every Fu as an image. And it also enabled users to search for parts of Fus by
keywords. Fus having parts with the same shape are also analyzed. However,
not all of the Fus were included in the database, because the analysis of Fus
was not yet completed.

Hayakawa, one of the research fellows of Matsumoto, created a catalog of
constituent parts contained in Fus in DFHY where she used shapes to
classify the parts [28]. All of the parts contained in Fus are classified by
shape. Some of the parts are composed of graphics, some of them are
composed of radicals of Chinese characters, standing for the meaning of the
Chinese character, and some parts are composed of complicated symbols
mixed with graphics and Chinese characters. Recognition and classification
of the shape of parts are part of the Daoism studies. Fus ,can be compared by
their constituent parts more efficiently than before because the comparison
function of the previous system was limited to comparison by pages. Using
this catalog, Daoism researchers can now study the structures of Fus more
systematically using the parts.

This current study has re-examined the organization of the parts catalog,
1.e., index, and extended the catalog database of the Fus. The author has also
added a new system for the digital archive of DFHY for supporting Daoism

researchers.
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3 Digitization for the content of Dao-Fa

Hui-Yuan

3.1 About the content of Dao-Fa Hui-Yuan and Fus

As discussed in Chapter 2, the author proposed to develop a digital archive
not just into a collection of digitized documents but a newly organized
resource collection for current and future users. The author needs to take
future developments into account when developing a digital archive, e.g. the
management and analysis of the contents.

DFHY is a well-used Daoism document and is a compilation of Fus. In this
study, the author not only converts DFHY into a digital form but also
designs a data set for a digital archive of DFHY, which is called Digital
DFHY. Digital DFHY should be usable for researchers as a primary Daoism
resource. In this chapter, the author shows the process for the digitization of
the contents and the steps of building a digital archive of DFHY.

As generally known, each digital archive has its own features, and is
designed in accordance with the source resources, the audience and the main
goals of the digital archive. For example, in the case of the digitization of
books of Meiji Era of the National Diet Library, the main goal is preservation
of the collections, and then providing users with easy access and a new
reading environment for the digitized books. User-friendliness and keeping
costs low are two of the most important factors in the development. In the
Archimedes Palimpsest Project, the crucial issue is analyzing the usability of
the digital collection of the original resources for supporting humanities
research. In the case of Digital DFHY, the primary purpose is to build a
database for the digital archive to help researchers search for and study the
contents of DFHY.

A Fu is the key to understanding any of the contents of DFHY, according
to Daoism researchers. Because a Fu is an expression of prayer or phrase for
Daoism priests to communicate with their gods. Fus may be drawn on any

medium, but paper is the most common. In this study, to simplify our
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understanding of Fu, we assume that a single Fu is a piece of paper on which
a graphic symbol and associated texts are drawn. In other words, in DFHY, a
Fuis a page (or continuous pages, or a part of a page) included in a volume of
DFHY and the contents of the page as well. In Daoism ceremonies, the
priests use Fus drawn on paper. Thus, Fu means both a logical entity and a
physical entity, i.e. logical entity as a symbolic expression of a prayer or
phrase, and a physical entity as a piece of paper on which a symbolic
expression is drawn.

Each Fu has a graphic symbol, which expresses a religious statement.
Each graphic symbol is composed of more than one constituent part. There
are two types of Fus — those with and those without descriptions of their
constituent components. The former are named Sanxing-Fus and the latter
named Juxing-Fus. Fig. 3-1 includes a Juxing-Fu and a Sanxing-Fu,
respectively. The meaning of some Fus is still unclear because not all of the
Fus are accompanied by a description of their constituent parts.

The primary users of Digital DFHY are people having deep knowledge of
Daoism but not familiar with information technologies. In DFHY, as defined
above, a single Fu can be explained in one or more pages and a single page
can include one or more Fus. These irregularities made the digitization
process quite complicated.

As mentioned before, this study was done following previous studies of
digitization of DFHY. The author re-organized the database building on the
lessons learned from the previous studies and her own experiences. This
re-organization was done in collaboration with Daoism researchers in order
to define appropriate database schemas benefitting from their deep
knowledge of Daoism. The task of recognizing the characters and graphics
cannot be carried out reliably by computer technologies such as OCR because
the original pages are written by hand and the kind of graphics in a Fu

cannot be divided into their constituent parts automatically by a computer.
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Fig. 3-1. Several graphics for Fus and texts contained in Page 27 of Volume
162 in DFHY

As shown in Fig. 3-1, in the page all the texts and graphics are written by
hand and some of the texts are similar to the graphics. It is hard to identify
the end of a graphic and/or the end of text. Thus, for creating the Digital
DFHY, the author revised the database schemas created in earlier studies
several times in accordance with the requirements identified by the
collaborating Daoism researchers.

The needs of Daoism researchers were used to determine the functions of
the Digital DFHY. Moreover, in academic circles related to Daoism, there is
still considerable controversy regarding the content of DFHY.

The primary purpose of the Digital DFHY is to provide Daoism
researchers with a digitized collection of Fus with tools to search and browse
the collection. The data extracted from the digitized pages of the DFHY is
the core of the Digital DFHY, which includes graphic symbols and other
textual contents. The digitization process was mostly carried out manually
because there are no usable software tools to parse the page images of DFHY

into segments fit for the database schema. Having carried out this
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digitization, the database was designed to help Daoism researchers use
DFHY efficiently and discover new findings for the research community, e.g.,
the structures of the contents and the rules not immediately visible on the
surface. The analysis of the contents of DFHY, which is an important

application of Digital DFHY, is discussed in more detail in the next chapter.
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3.2 Database for the Digital DFHY

As introduced in Chapter 1, DFHY is an important resource for Daoism
research. Many researchers are using DFHY in their studies. In the
information study field, there are several analyses and database building
studies for DFHY from an information science perspective. For example,
researchers have tried to analyze frequencies of the words in the texts, to
create catalogs of the shapes of Fus and so on. These previous works
provided many hints for this study.

The correct and precise digitization of the original contents of the DFHY is
important. In the original DFHY, some pages contain several graphics and
some pages contain only texts. Different from Fig. 3-1 shown above, the
pages shown in Fig. 3-2 have no graphics but only texts. From previous
experience and discussions with Daoism researchers, the author found that
some users or researchers wish to view individual pages and sometimes they
wish to search the related graphics and texts from the pages. How to arrange
the metadata for the items of DFHY is the first issue in the database design.
Once done, the author could organize the items in the database of DFHY.

In the Digital DFHY, the information about the graphic associated with
information about the page is helpful to Daoism research. So the author
investigated the needs of Daoism researchers and then formulated policies
for designing the Digital DFHY:

1 The data should contain the original information and save the original
resources in the digital archive. As discussed in Chapter 2, preserving
DFHY in a digital form is a part of its goals.

2 The data should include information about the pages and their contents,
e.g. Fus, parts and associated texts. There are many kinds of graphics in
DFHY, and those graphics are important for the studies of Daoism
researchers, so it is necessary to show the location of those graphics.

3 In order to use the Digital DFHY for analysis of Fus the digitization
process has to be based on the user requirements, e.g. items being

prepared as a digital image or text.
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Fig. 3-2. A page in DFHY having no graphics

In this digital archive of DFHY, a digital archive system for researchers

viewing the contents of DFHY is proposed and the data designed in this

study should be useful to provide services for different types of Daoism

research, and on the other hand a user-friendly interface is also a crucial

issue because Daoism researchers are not information technology specialists.
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Fig. 3-3. A page in DFHY that containing several kinds of graphic symbols

In Fig. 3-2 there is a page with no graphics, while there are several kinds
of graphic symbols presented in the page in Fig. 3-3. Basing on whether
graphics are contained in pages, the author divided the data in the Digital
DFHY into two types as shown in Fig. 3-4. First, pages are saved as .jpg files
so Daoism researchers can view complete pages. Secondly, the graphic
entities such as Fus are saved in the database as individual entities. The
component Fus, as named parts are saved into .jpg files, as well as Fus.
Finally, as Fus are an important research subject for Daoism researches, the
graphics of Fus are saved separately as .jpg files. In some case, some Fus are
explained in more than one page and all pages are arranged with adjacent
page numbers in the original contents in DFHY. Thirdly, the author decided
that the data to mark the location of each Fu should be presented as a
combination of a page number where the Fu's title is contained and the
sequence number of the Fu. This data is used as a unique identifier of a Fu.
For keeping the original shapes of Fus, the author saved the two pages
together as one in the database and created the file name according to the

number sequence of each file.

Graphi
raphics Texts

Fus Other

graphics

Fig. 3-4. The original schematic diagram of DFHY

The texts in pages are picked out and saved as .txt files. The graphic

symbols are extracted from the pages separately. First, the scales of the
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graphics are defined. In DFHY, the start of Fus and other graphics is
complex and hard to understand, Daoism researchers helped the author to
recognize Fus and mark them out for the analysis in the next steps.

As shown in Fig. 3-1 the Fus often include image symbols, their
constituent parts, their accompanying texts, explanations of the meaning of
the related references and so on. These accompanying texts and component
parts should be a part of the main subject of the research using the Digital
DFHY. The author also defined the scale of the graphics and their type with
the assistance of the humanities scholars and then saved the component
parts in a .jpg file and the text accompanying the graphics in a .txt file. And
then, the identifiers for the Fus and each parts contained in it are set to
mark the relationships between Fus and its parts. The metadata are used to
describe the locations of pages, texts and Fus, the relations between Fus and
parts and other texts and graphics.

The author also hoped to process the other graphic instance referred to in
Chapter 1 — Tan () and Gang (i£) — but they are not included and left for
the future study. As introduced in Chapter 1, many Daoism researchers are
focused on the Fus. In this study, Fus and their analysis are a key for
supporting Daoism researchers. Therefore, metadata for Fus is necessary. In
this study, the metadata is designed for Fus based on the structure of the
content of DFHY.
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Fig. 3-5. Overview of structure of the metadata for all the contents of DFHY

The author defined the relationship between the different kinds of content
in DFHY. Fig. 3-5 shows the metadata entities describing the data contained
in the Digital DFHY. First, the pages are divided into two types — pages
with/without graphic symbols, i.e., a Fu and its parts. Whether the graphic
instance is a Fu is defined in the second step. In the third step, some
structural data is manually extracted from each page and added to the
database. Every page containing a Fu is given a unique identifier.
Furthermore, the metadata model presented in Fig. 3-5 defines the
foundation of the Digital DFHY. The relationships between pages and
graphics play an important role in the analysis of DFHY. The relationships

are not found in the original texts, so the relationships information is stored
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in the Digital DFHY separately from the information directly created from
DFHY. The relationship information is used in the analysis of DFHY,

which 1s discussed in detail in the next chapter.
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3.3 Digitization of the Original Content

Dao-Fa Hui-Yuan (DFHY) contains both texts and graphic symbols. The
original texts in DFHY are written in ancient Chinese characters. Digitized
contents of the ancient Chinese texts vary according to the complication of
the version of DFHY [11].

The digitization of the contents was done in several steps. The first step is
to deal with texts. In this study, the author used the texts of DFHY with
sentence segmentation and punctuation already done by Daoism researchers.
And then she determined graphic symbols and the texts explaining the
symbols. The second step is digitization of the Fus. To create catalogs for the
shapes of parts contained in Fus is an important task for the analysis of the
content of DFHY.

3.3.1 Texts: The basic elements of the digital archive

The first issue to be solved in building the Digital DFHY was to split the
graphics and texts and organize them into a database, without losing the
connections between them. The 2651 pages are digitized into image files
using scanners. The author used the scanned pages to create the database
for the Digital DFHY. As shown in Fig. 3-1, the pages of the DFHY contain
complicated graphics and texts. All of the texts are written in ancient
Chinese and the graphics are all hand-drawn. It is important to accurately
read the texts and digitize the contents correctly. The OCR technologies are
tested to create texts from the page images but the level of recognition was
not high enough. So in this study, the digitization of the texts was done
manually and then proofread by Daoism researchers.

In some cases, blank pages are included in the original DFHY and in the
database, the blank pages are saved as .jpg files in order to maintain the

page sequence of the original resource.
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3.3.2 Digitization of Fus

To make the Digital DFHY really usable for users in this study,

determining how to deal with the Fus for building the digital DFHY and
analyzing the content must come first. . The following paragraphs show some
examples of Fus.
Fig. 3-6 shows a San-Xing Fu (§J¥£F) from the right to center and a Ju-Xing
Fu CRIEFF) on the left. Both of the San-Xing Fu and Ju-Xing Fu are
expressions of Yuan-Shuai Da Huo-Lin Fu Gtfih Kk :k$:7F). The graphical
components included in the San-Xing Fu can be found in the Ju-Xing Fu.
Therefore, we call these images constituent parts or simply parts. The
meaning of each constituent part of the Fu is explained by the text in the
San-Xing Fu. The Ju-Xing Fuis a graphical composition of these parts and is
given its meanings as Yuan-Shuai Da Huo-Lin Fu. Thus, the meaning of a
Fu may be based on the meanings of the parts. However, some parts may not
be clearly identified in the Ju-Xing Fu. In some cases, not all parts in a
Ju-Xing Fu are expressed in its San-Xing Fu. In DFHY all Fus are drawn by
hand and the texts following the graphics are in classic Chinese, which
causes problems for Daoism researchers trying to understand the structure
of a Ju-Xing Fu and its meanings. Because applying OCR to the DFHY texts
is not feasible, all of the original scripts were converted manually into text
files under the guidance of Daoism researchers. Fig. 3-6 shows page 27,
Volume 162 of DFHY. There is a Fu titled Yuan-Shuai Da Huo-Ling Fu Gthi
KAKE7TF) on the page. Following the title, there are the San-Xing Fu (JE4F)
and Ju-Xing Fu GEIEFF) of Yuan-Shuai Da Huo-Ling Fu Gthh K kK E55%F).
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Fu's name

B qj@

X part’s description

Fig. 3-6. Shapes of San-Xing Fu and Ju-Xing Fu for Yuan-Shuai Da
Huo-Ling Fuin Volume 162, page27

In the database, the title of the Fu is saved as Yuan-Shuai Da Huo-Ling
Fu, and the image for the Fu shown in this figure is the 28th page of volume
162, so the image file for the Fu is named 16228.jpg. Yuan-Shuai Da
Huo-Ling Fuis the No.1 Fu appearing on this page, so the data for the Fu is
saved in a file named after the identifier, e.g. 1622801.jpg. In other words,
every Fuin a page is identified by its location on the page and page number.
The author gave each part of this Fu an identifier, which is a combination of
the Fu identifier and its sequence number. The texts following a part are
saved in a plain text file. So the identifier for the first part in Yuan-Shuai Da
Huo-Ling Fu is 162280101. In this way, we can connect the Fus, parts and
the texts by these identification numbers in the database. In the Table 3-1,
there are examples of Fus and parts and texts for Yuan-Shuai Da Huo-Ling
Fu. In Table 1, the identifier for the Yuan-Shuai Da Huo-Ling Fuis 1622801
because it is in page No. 162, volume number 26 and the sequence number of
the Fuis No. 1 ion this page.

To build the Digital DFHY database, individual graphic symbols were
extracted and saved as a JPEG file. Each graphic symbol was associated
with the accompanying texts and stored in the database. Every constituent

part of a Fu was extracted manually and stored in the database.
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Table 3-1. Digitized data for Yuan-Shuai Da Huo-Ling Fu

Fu Fu Id The mark for having
San-Xing Fu or not
Yuan-Shuai Da Huo-Ling Fu 1622801 1
( TR R KR 4F)

Table 3-2. Data for Yuan-Shuai Da Huo-Ling Fu(7tFh X ‘X $57%) and each parts
contained in the San-Xing Fu

Fu_ID Parts_id | Parts_shap Texts for parts

e 1d[28]

1622801 | 162280101 | Sf010506 WIS KERIN S )7 =7 K 5%

PICVE T B RRE KB S T RS

KAEF- I Je— R E kBRI

1622801 | 162280102 | Sf011203 BT KB ISR ZRA

1622801 | 162280103 | Sf011204 (R EV S TEB T EEYN

1622801 | 162280104 | Sf030301 A K P A e 84 N PR 28 LS

Table 3-2 shows the data for the parts contained in Yuan-Shuai Da
Huo-Ling Fu. The identifier of each part is composed of the identifier of the
Fuin which they are contained and the sequence number in the Fu. The first
part contained in the Fu is given the parts-Id 162280101. This identifier is
also composed of numbers of volume, page and relative order in the page.
The parts shape identifier is discussed in a later chapter. Texts associated

with each part are copied from the original texts in a San-Xing Fu.

3.3.3 Catalog of Parts indexed by Shape

After getting the text data from a San-Xing Fu, the images for Ju-Xing Fu
and its parts, Daoism researchers can find and read the San-Xing Fu and
Ju-Xing Fu stored in the database. However, Daoism researchers are not
satisfied by only functions to find and browse texts and to manually compare

the shapes of Fus on the display. Those functions are fundamental as a
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digital archive but not sufficient. For example, a Fu may have the same
shape as another Fu but different explanations. On the other hand, some
Fus may belong to the same school or have been used by the same Daoism
priests. However, how Fus are used by a Daoism school or in a Daoism
ceremony is not clear in DFHY. Daoism researchers want to study the
relationships between Fus and those entities.

A description scheme for Fus is crucial for this study. Each graphic symbol
and component is given a unique identifier. Yasoda has suggested
cataloguing the parts of Fus by their shape [29]. Hayakawa followed the
definition of the parts given by Yasoda and classified them into 4 types,
which are “a part of Chinese Characters”, “a part of graphics”, “combination
of Chinese Characters and graphics” and “Unknown” [28].

Creating the catalogs and classifying the shapes of parts contained in Fus
are crucial because some components look similar but have different
meanings. Similarity of the two parts is judged by their shape and
description, i.e. the shape for visual similarity and the description for
semantic similarity.

After digitizing all pages, we found that there were no San-Xing Fus in
volumes 1 to 55. And from Volume 56, there are 2143 Ju-Xing Fus and 500
San Xing Fus. In all, 4458 parts were identified in DFHY.

From detailed investigation of the parts of the Fus, the author found that
some of the explanation texts attached to a part do not express any meanings
about any Fus. Some of the explanation texts may be curses used by Daoism
priests. However, most of the texts are reliable resources for Fu studies.

Generally, in Daoism documents, Fus that look similar have similar
meanings [11]. As a Fuis composed of its constituent parts and every part is
given its meaning, Fus that shared many parts might have similar meanings.
To investigate this, this study hypothesizes that a pair of Fus which share
one or more parts, share some meanings. In this study, a database of the
parts is created to find the relationship between Fus, using the occurrence

frequency, locations and other information about Fus.
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Prior to the development of the database, the catalog for the shapes of Fus
is important. In this study, the author referenced the research results of
Hayakawa presented in the examples as followings [29]:

1. Some Fu are a single image. The following graphic is an example of a

Fu with a ghost shape.

2. Some Fus are similar to Chinese characters or parts of Chinese

characters. The symbol below resembles the Chinese character “H”

and 1t 1s sorted as ’similar to a Chinese character’.

3. Some Fus consist of images and Chinese characters. In the image
below, the top part resembles a Chinese character “ili” , but the part
below is not similar to any Chinese character, so the Fu is sorted as a

‘mixed shape’.

11

4. Some Fus consist of more than one Chinese Character. In the image
below there are two Chinese characters, “ili” and “H-” so the graphic is

sorted as a ‘graphic complied with two characters’.
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5. Part structures that are hard to define are initially marked as
‘Unknown’. In the table below, images not included in the catalogs are

defined as ‘unknown’.

The steps for sorting the shapes of Fus are presented in Fig. 3-7. The first step is
to define the structure of parts. There are two types of part structures. One is
a simple structure composed of a single elementary part, and the other is a
complex structure composed of more than one elementary part. Fig. 3-7
shows the decision process. First, whether a Fu has San-Xing Fu or not is
noted, and then each part contained in the San-Xing Fu is cataloged and the
shape ID for the parts is saved in the database.

Using the results of the cataloging of parts, every Fu is connected and also,
there is an overall mapping for the Fus Based on the theory of Daoism that
the more shared parts two Fus have, the closer semantic connection they
have. This catalog of the parts is also useful for recognizing the shapes of Fus

and the symbols of various religious schools [10].
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Fig. 3-7. Steps of cataloging for the shapes of Parts

The shapes of the parts contained in the Fus are sorted and the shapes of

parts are identified and saved into the database. Table 3-2 also presents the

identification of the shapes of parts named “shapelD” for each part contained
in the Yuan-Shuai Da Huo-Ling Fu Gtih Kk $:7F). Keywords for annotating

the shapes of parts are useful for Daoism researchers to easily perform

look-ups to refine shapes. Also, this study on the content of DFHY could not

40



be done without this catalog of part shapes containing Fus. The catalogs for
the shapes of Fus referenced the precious works based on the research
results of Daoism researchers [28].

Thus, with the assistance of Daoism researchers, the author created a
catalog of the part shapes contained in Fus by using the identification
scheme of Fus in order to correctly organize the information about the
alignment of graphic symbols and texts. Because the technology for image
recognition is not applicable to these Fus, the cataloging process was done
manually. In this sense, sorting the shapes of parts contained in Fus and
applying the sorting into building the Digital DFHY is analysis of the Fus.
Based on the sorting of shapes of parts, more analysis work is in process.

Using this cataloging method, the author saved every part expressed in
San-Xing Fus in a single JPEG file. She assigned an identifier to all the
indexed shapes of the parts contained in a Fu. Thus, the parts are given
1dentifiers and the Fus are connected to each other using the part identifiers.
At the same time, by using the part identifiers (parts ID) and the part shape
identifiers (part shape ID), parts having the same shapes can be found and

then in what Fus parts are contained can also be checked.
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In summary, the data saved into the database in this study are:

1.

No ok N

8.

The title of the Fu

The image of the Fu

The page number where the Fu is contained

Texts attached to the Fu

Whether San-Xing Fu and Ju-Xing Fu are contained or not
Number of parts contained in the Fu

List of shapes of the parts

Description texts of each part.

The original information for each Fu is saved to connect the Fus to each

other. The connections between Fus make it possible to study the

relationship between Fus and deepen the analysis of the contents of DFHY.

As shown in Fig. 3-8, the Fus that have the same shapes can be connected.

By using these connections, the relationships network for all of the Fus

includes those that have no connection to other Fus.
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= | Parts Relationship Analysis | Fu Relationship
Database of the DFHY Contents Function Analysis Function
Page Other image Ontology for the parts Fu Relationship
Page ID image ID Shapes (Parts shape ID ) Values
Note Title Part Relationship Values
Text
F Fus Mean Groups Classified by Hayagawa
u : p Yy Hayag
Ontology for the FUs meaning
F u D Parts of Fu
Title Text for Part
Texts for the Fu| - - OF Tarts .
=—> | Parts Shape Groups Sorting by Uda
Fu images Parts' ID
Part images Ontology for the shapes of parts

Fig. 3-9. The framework of the Digital DFHY

Fig. 3-9 shows the proposed framework for DFHY. In this framework,
there are two major components. The left part shows the core database of the
Digital DFHY — a set of databases of images and texts of the Fus and
constituent parts. Images are saved as JPEG files. Texts are taken from the
titles of Fus, scripts attached to Fus, and other texts are included in the
pages. This set of data is used to search Fus and the constituent parts. The
database is used in several different applications as shown on the right hand
side of this figure. The author used the data set obtained from the
relationship analysis of Fus and their constituent parts. The output of these
studies has been included in the Digital DFHY as a database and a tool to
use the database. Thus, this study augments the Digital DFHY by adding
new functions and databases from the application research. From another
viewpoint, this augmentation is a joint collaborative process between Daoism

and information researchers - Daoism researchers help information
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researchers create new functions and databases from the core databases, for
example to decide and create the ontology for Fus, and, in turn, the new
functions and databases are used to enrich the core databases by the
information researchers and then the developed digital archives based on the
database can help the studies of Daoism researchers. The analysis study

using the Digital DFHY is discussed in later chapters.
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4 Analysis of Dao-Fa Hui-Yuan

4.1 Connection between Fus in the original Dao-Fa Hui-Yuan

A well-organized archive of digitized contents of DFHY will help Daoism
researchers find new facts and knowledge. So the Digital DFHY should not
only be a convenient tool for searching the contents but it should help
researchers analyze the contents of DFHY to find new facts and knowledge.

As discussed in former chapters, Fus are important symbols for all Daoism
schools and humanities scholars are trying to study their meanings, usages,
directions, formation age etc. Daoism researchers study Fus by reading the
texts and symbols. Other history documents are also important for the study.
However, the Fus’ texts are not easy to understand for those who have no
deep knowledge about classic Chinese and Daoism. Fus with the same shape
occasionally have different meanings. Daoism researchers have an
assumption that the shapes of Fus may be affected by the context of the Fus,
e.g., Daoism schools and history. For example, the same shapes of Fus
indicate belonging to the same religious school or having similar function.
The example can be seen in Fig. 4-1.

In Fig. 4-1, two Fus are contained in Volume 163. One is in the 23rd page
and the other is in the 24th page. Those Fus are given identifiers 1632301
and 1632402, respectively. In the San-Xing Fu of this pair of Fus, there are
several parts named as shared-parts with the same shape. The shared parts
are marked out in Fig. 4-1. The illustration texts for the shared parts are
different. For Fu 1632301, one of the shared parts has the illustration texts
as “IhF % M7, and the other has the texts as “FEdLAr A",
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Fig. 4-1. Examples of the shared parts indicating their relationship between

Fus

The texts for the shared parts of Fu-1631402 scripted as “/Cikf” and “45
%5 appear in both Fus. These texts have similar meanings, namely "Kill
devils’. This means, in some cases a Fu can be a sentence and the parts can
be considered as a word in the sentence. On the other hand, Fus of the same
shape do not always have the same meaning. Yet many Daoism researchers
consider that the similarity of shapes means somehow a relationship
between the Fus, e.g., the usages of Fus, the Daoism schools ,which use the
Fus. The more parts the Fus share, the closer the relationship between the
Fus would be. It could be assumed that the more parts a pair of Fus share,
the closer the Fus are.

For Daoism research, the relationships between Fus involve many aspects
such as the difference between religion schools, the cursing system, heritage
relationship and so on. The relationships between Fus are so complicated
that the study of the relationships between Fus is meaningful and helpful for
Daoism research.

The author studied the positions of each of the shared parts, and then
created the network of shared parts. By using the network for the shared
parts, Daoism researchers can study what shared parts are likely to be

included in what Fus and what volumes. As a part ID is defined by what
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volume and what Fu it is in, where the part is can be checked by the part ID.
Then, in what volumes is a part is most common, and in what volume of
DFHY, and where is this part mostly used, can be checked. Also, the
distribution of parts in Fus and volumes can be used in Daoism research and
help Daoism researchers find something new from the content of DFHY.

In a word, parts are contained in Fus and shared parts are the key for
studying the content of DFHY.
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4.2 Analysis of Relationship Between Fus
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2. The middle page shows

Tian Zhuo-Long Fei-Dan Fu (JLR{E

2. Three pages of Dao Fa Hui Yuan containing Yuan-Shuai Da
Jiu-Tian Zhuo-Long Fei-Dan Fu

Fig. 4-2 shows three pages of DFHY, and each page shows a Fu. The
left-most page shows a Fu named Yuan-Shuai Da Huo-Ling Fu Gth Kk k$s

#F) in the 27th page of Volume 162 of Fig.4

Huo-Ling Fu, Kui-Huo Fu and Jiu-Tian Zhuo-Long Jiu-Tian Zhuo-Long
Kui-Huo Fu (#XfF). Jiu-

Fig. 4-

parts and explained as Sang-Xin Fus. Yuan-Shuai Da Huo-Ling Fu has
seven shared-parts with Kui-Huo Fu. On the other hand, Kui-Huo Fu has

shown on the right. The Ju-Xing Fu of these three Fus are sub
only one shared part with Jiu-Tian Zhuo-Long Fei-Dan Fu.



As discussed in Chapter 4, the number of shared parts affects the
relationship between Fus. For the three Fus shown in Fig. 4-2, it can be seen
that there are 7 parts shared between Yuan-shuai Da Huo-Ling Fu and
Kui-Huo Fu, while Kui-Huo Fu and Jiu-Tian Zhuo-Long Jiu-Tian Zhuo-Long
Fei-Dan Fu Fu Fu have only one shared part.

How to calculate the relationships between every pair of Fus contained in
the DFHY is the important issue in this study. The author proposed the
network built of Fus and parts contained in them and then attempted to

analyze the relationships between parts and Fus in this network.

Fig. 4-3. An example of a social network

Network analysis has been applied to many fields, such as social,
behavioral sciences, economics and computer science. Network analysis is
also called network theory. In network theory, the node, the curial
component in the network, relates with other nodes in the network [30]. The
general social network is studied as the characteristics of the social network

[31]. As shown in Fig. 4-3, nodes in social network science represent a person.
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The relationships between persons can be calculated by social behaviors and

then persons in the social network can be catalogued into groups.

By comparing the shapes of the parts contained in each Fu, and getting
the numbers of shared parts from previous works, Fus and parts can be
connected and the network of Fus can be created. The author referenced the
social network analysis methods and tried to analyze the relationship
between Fus to apply the analysis results to Daoism research [36].

The network of Fus is analogous to the organizational network shown in Fig.
4-3. In this study of the Digital DFHY, a part stands for each individual and
the Fus stand for the organizations in the network.

Comparing the Digital DFHY with general social networks, it has some
special features as follows.

1) The relationship between parts and Fus is not exactly the same as
between individuals and the organizations in a social network. In most
cases, a part is given a single meaning but there are some parts given
more than one meaning.

2) The meaning of a Fu cannot be determined entirely by the meaning of
parts contained in the Fu. As we have mentioned, the meaning of a Fu is
complex and hard to understand. And the mistakes that occurred during
the writing process by the original schools are especially hard to find.

3) Understanding the relationships between Fus is an important issue for
Daoism researchers. They also want to explain the relationships between
volumes to understand the history of DFHY. The network of Fus developed
in this study cannot express the relationship between volumes and other
instances contained in DFHY.

Because each of the Fusis connected to other Fus by one or more parts and
these parts are named shared parts, the number of shared parts is used to
indicate the relationship between each pair of Fus. However, in some
particular cases, even though some parts looked very similar to each other,
they do not have the same meaning. In this study, the author first considered
the number of shared parts contained in Fus as the general values and the

exceptions for the shared parts are left for future work.
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In the example shown in Fig. 4-4, there are 10 parts in Yuan-Shuai Da
Huo-Ling Fu (Gt K X8%F), and Kui-Huo Fu (¥ :kfF) and 9 parts in
Jiu-Tian Zhuo-Long Fei-Dan Fu (JURYEFEFRFISF). All of these parts are
picked up from the San-Xing Fus. Shared parts are drawn between the Fus

using pointed arrows.
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Fig. 4-4. The shared parts in the three Fus

Structurally, Yuan-Shuai Da Huo-Ling Fu is more similar to Kui-Huo Fu
than Jiu-Tian Zhuo-Long Fei-Dan Fu, because there are 7 parts shared
between Yuan-Shuan Da Huo-Ling Fu and Kui-Huo Fu, which is more than
between Yuan-Shuai Da Huo-Ling Fu and Kui-Huo Fu. In other words, the
distance between the Fus, i.e., inter- Fu distance, determined by the number
of shared-parts indicates the closeness in the meaning of or usage between
each pair of Fus.

For the shortest path between Fus, the author referenced the Dijkstra's
Algorithm [32]. The author defined the parts and Fus as nodes in the
network of Fus. In Fig. 4-5, a process of finding the shortest path between

Fusis shown.
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Fig. 4-5. Process to find all shortest paths from part A to all other connected
Fus

In Fig. 4-5, nodes A, B, C, D, E each represent a part. For finding all
connections having the same shapes with part-A contained in other Fus, all
of the Fus containing part A are listed in the second step. Then all the parts
except part A are listed after getting all Fus contained the part-A . In this
way, all of the Fus containing these parts are listed. The process of listing
Fus stops if the same parts are found in the list of Fus. All of the connections
are saved into the database. Thus, using the inter-Fu distance, the network
of Fus shown in Fig. 4-5 is created. In the network, the parts contained in the
Fus are shown. The mapping shows that most of the Fus are connected by
shared-parts. Yuan-Shuai Da Huo-Ling Fu and Jiu-Tian Zhuo-Long Fei-Dan
Fu are also included in the network. As the Fu ID indicates in which volume
a Fu is contained, the relationships between volumes and Fus and their
parts can also be checked. In this way, all of parts, Fus, and volumes are
included in the network. All of the Fus are connected with each other by the

shared-parts. For example, those Fus located at the center of the network
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have the closest connections. In other words, they are the Fus that have the

most frequently used parts.

Fig. 4-6. Network of the Fus and their parts in DFHY

In order to calculate the relationship values for Fus in the network, we
defined the algorithm below:

d---Distance between two parts i, j (d;j): the number of the Fus on the path
between two parts on the graph.

t----The shortest path length between two parts i, j (t;j): the minimum
distance between the two parts. i.e., min(d;)

Ww---Number of shortest paths between two parts i, j (wj) : the number of

paths whose lengths are equal to t;;.
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r----Relationship between parts r (P;, P) is determined by the expression
below. Here, ais a heuristic value and we have set it as 1.2. (Subscripts i, j

are omitted.)

(r): V=“W% @

The relationship values are in inverse proportion to the distance of
each pair of parts. The relationship value between two Fus (FA

and FB) is defined by the expression below:

E PPy Py

lsism

M - 1= /=
(b, Fpy=""——
mxn

In this way, we get the relationship between Yuan-Shuai Da
Huo-Ling Fu ,Kui-Huo Fu and Jiu-Tian Zhuo-Long Fei-Dan Fuin
Table 4-1.

Table 4-1. The values of relationships for the Yuan-Shuai Da Huo-Ling
Fu, Kui-Huo Fu and J Jiu-Tian Zhuo-Long Fei-Dan Fu.

Fu pairs (Fu ID) Relationship value
1180201, 2600301 2.23
1180601,2600801 6.25
1180701,2470101 6.84
1180802, 2470101 3.75

The number of shared parts is the fundamental factor to determine the
relationship between the Fus. In the algorithm, the shortest path between
two parts i1s used to calculate the relationship values. To evaluate the
rationality of the shortest path, the author used the mapping for the
Yuan-Shuai Da Huo-Ling Fu, Kui-Huo Fu and Jiu-Tian Zhuo-Long Fei-Dan
Fu as shown in Fig. 4-4.
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Some examples of the values of the relationships between Fus are shown
in Table 4-1. To evaluate the method of calculating the shortest path, the
author proposed to use the average value for the paths between two Fus. The
value of the shortest path is shown in Table 4-2. The left part of the table
shows the pair of Fus that have a close relationship. The right part of the
table shows the pairs of Fus that have less close relationships. The
relationship values between Fus suggest that the number of shared parts
directly affects the value of relationships. However, Fus having no shared
parts are also evaluated by the relationships between parts. In this way, the
mapping of connections between Fus and their parts is built for expressing

the relationships between all Fus in DFHY.
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Table 4-2. Examples of the values of the relationship between Fus

The pair of Relationship | The pair of Relationship
Fus value Fus value
RUSBERETFAF | 5.71 L NERRT | 0.027
NIBE L &k
RIRERZIAT | 5.196 B 0.037
LA REBFF &k
TFR 4.28 1B K B FF 0.041
ANAB 7T RF &1k
<4y
RISRERENSFT | 3.81 EARBREH 0.042
REBETERF (mFEXH+

LEREEGE

)

TEEFN
TFR 3.57 XRABFF 0.046
ANAB 7T RF BT
XNIBARFFRF | 285 EBERBER 0.05
A EART 1B X B FF
NABEXR | 285 EABEH 0.05
BR R RIERT (mFEXH+

LEREEGE

)

BB FF

For Daoism researchers, the relationship values of the Fu pairs provide
useful indications about the connection and the semantic relationship
between the Fus. The verification of the results is an important topic for the

discussion in this study. The value of relationships between Fus are based on
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the numbers of shared parts, however, there may be other factors affecting

the relationships between Fus, which are not investigated in this study. The

distances between Fus are set by the value of relationships between them.

The author used two methods to evaluate the methods to calculate the

relationship between Fus. One is to analyze relationships between volumes

in DFHY by using the values from the relationship between Fus. The other is
evaluation made by Daoism researchers.
The evaluation methods still have some limits as follows.

1. The values for the relationships between Fus are only a part of all the
relationships between all Fus. As we explained in Chapter 3, Fus having
no San-Xing Fu are not divided into parts in the original contents, so the
methods in our study cannot be applied. How to manage and analyze data
for Fus that have only Ju-Xing Fu still needs further investigation to
extract parts efficiently.

2. Some volumes, which contain no Fus have not been included in the
Fu-Volume relationship analysis.

3. Other kinds of graphic instances are left for future analysis. As discussed
before, the Fu ID presents what volume and what page a Fu is on. So in
the network of Fus, it can be checked where Fus having close relationships
are set in DFHY and in this way, analysis of the network of the Fus and
relationships between them can give the researchers some hints to
uncover the secrets that are difficult to find from the original contents.
Distribution of the relationship between each pair of Fus can be checked.
Further analysis on the contents of DFHY can be performed.

Through the process of digitization of DFHY, we found that by analyzing
the contents of DFHY (such as the shapes of parts, the relationships on the
Fus, etc.) we can supply researchers with analysis results to help them find
some of the secrets hidden in the contents.

To deepen our study of the contents, we studied the needs of Daoism
researchers and tried to develop analysis methods to support them with
useful results. In the next chapter, some analysis methods will be

introduced.
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4.3 Mapping of Fus and parts

During the analysis process, we noticed that the location of every Fu and
part is important to understand both the logical and chronological sequences
of the original contents. Different from the calculation of the relationship
between Fus, to create the network connected by Fus and parts aims to help
Daoism researchers find hidden rules for parts as hints for their study.

Some examples of the relationships between parts are listed in Fig. 4-6.
The figure contains attributes and values for the relationships of
shared-parts. The author counted how many times each shared-part appears
in a single volume.

The distribution of the relationships of parts and Fus are also mapped.
Table 4-3 shows that the shared parts mostly are found in Volume 162 to
Volume 268. It is found from the analysis results that one shared-part in

Volume 164 was contained in more than 30 Fus.

Table 4-3. Data for shared parts

Texts of Parts Parts Shape Shape ID Contained in Fu In
Volume
22 LD ST + sf030208 | Yuan-Shuai Da | 162
(Chuan Gui Xin Po Huo-Ling Fu
Gui Du Men)

BB TS K iwiEA T { sf010103 | Kui-Huo Fu 268
(Dong Fu Shou Dai

Huo Lun Zhuan

Xing)

W38 bl e : 5021302 | Jiu-Tian 195
(Miao Dao Shang Di %ﬁ Zhuo-Long

Ci Qia Yin) Fei-Dan Fu

58



Fig. 4-7 shows distribution graphs for shared-parts in the volumes. In
this chart, the x-axis and y-axis show the volumes sorted by the volume
number given in DFHY, and the number of occurrences of a part in each
volume, respectively. In this chart, the author uses different symbols to
express the different shapes of shared parts. As mentioned in Chapter 3,
the parts are cataloged where parts are indexed by their shapes and the
shape IDs are defined. The maximum value in the chart means the most
frequently used shared parts. Volume 262 contains a part whose shape
ID is sf030102 as it is used more than 30 times.

==pc20107
Part 5030102 appears P

O 31 times in volume 163 *
20317

==pc20319
=H=pc020411
“0=pc020506
==pc020803
——pc020818
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Fig. 4-7. The distribution map of shared-parts (part)

Fig. 4-8 shows a few shared parts extracted from Fig. 4-7. In this chart,

three parts are selected and their distribution among volumes can be found
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in this chart. It shows for these three parts, which one is used most among

the Fus and in which Fus and volumes they are contained.

18

10 ¥ ;030403
E i c042601
. 5¢030101
’ (21302

L]

13 5 7 9 111315171921 23252729 3133 3537 30 41 43 45 47 49 51 53 55 57 59 61 63 65 67 69 71 73 75 77 79 81 &3 85

Fig. 4-8. Distribution of the three parts - sf030208, sf010103, sc021302

By studying the relationship values of all pairs of Fus, Daoism researchers
can see that a pair of Fus shares the same meaning if the pair contains one

or more shared parts.
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Fig. 4-9. Example of the ranking of Fus relationships

The values for the relationships between Kui-Huo Fu(B#:X%F) and related
Fus are presented in Fig. 4-9. Fus related to Kui-Huo Fu are sorted in
descending order by their relationship value.

By checking the structure of each of the related Fus for Kui-Huo Fu,
Yuan-Shuai Da Huo-Ling Fu not only has the most shared-parts with Kui —
Huo Fubut also a similar structure. A Fu is an important symbol to identify
Daoism schools. The structure of a Fu is the key factor in the school
identification process. In Fig. 4-9, not only the relationship values of Fu pairs
but also the relationships between Fus and volumes can be investigated. By
comparing the structure of each Fu in this list, we can see the features of the
structures of related-Fus. Comparing the related Fus’ meanings with the
structure, it is possible to find some hidden relationships, which are not
explicitly written in DFHY.

In the analysis of this study, the author found that Kui-Huo Fu and

Yuan-Shuai Da Huo-Ling Fu have a close relationship with each other. The
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close relationship between Kui-Huo Fu and Kui-Zhi-Ran Fu (the third Fu in
the list) is a new finding made from our research.
More analysis results about the relationships between Fus and parts

contained in Fus are presented in the Appendix A and Appendix C.

62



4.4 Sorting Relationships of Volumes as Evaluation of the
Relationships of Fus

One of the most important issues in this study is to find the relationships
among volumes using the Digital DFHY. DFHY states that some volumes
are compiled in accordance with Daoism schools. However, the relationships
between volumes and schools are not yet clear in the Daoism research
community. Assuming that Fus would represent styles of charms and secret
terms owned by a Daoism school, the author proposed to use the
Fus-Volumes relationships as a hint to find Volume-School relationships.

Because about 20% of the volumes of DFHY contain no Fus, the author
analyzed the inter-volume relationships, i.e., the relationships between
volumes connected by Fus. The average values of all the relationships
between Fus contained in volumes are used to stand for the relationships
between volumes.

The expression below is the formula to calculate the inter-volume

relationship value for a pair of volumes:

Er(fAi’fBj)

l=i=m

r(VA ,VB ) — I< j=n

mxn

Here, f4; is a Fu of volume V,, fz; is a Fu of volume Vg, and r(fy;, f;) 1s
the relationship value between fj; and fz;. Topologically, all volume pairs
were sorted using the volume-volume relationship values. Table 4-4 shows
some of the results of relationship values between volumes.

The result shows the volume pair (118, 260) has the maximum
inter-volume relationship value in the volumes pairs. And the volume pair
(118, 247) has a close relationship, while the volume pair (260, 247) has a

looser relationship.

63



wo S
RrmAdey @ FRRATRNIAE R
Apprare
maareoy ® | =
» &sﬁ !l 2
’ o | i

Fig. 4-10. Example of shapes of Ju-Xing Fu contained in volumes 118, 260
and 247

As shown 1in Table 4-4, there are all the Fus contained in the volume 118

and Volume 260. The formula to calculate the inter-volume relationship

value the author proposed shows that the relationships between Fus

contained in volumes effect the inter-volumes value directly. The author

tried many methods and found that the Fus pairs having high relationship

effect the inter- value relationships value more than Fus pairs having less

relationships. So the author set the value of relationships between Fu pairs

less than the average value among all the Fus- pair as 0.

Table 4-4. Relation values for Fus contained in volume 118 and volume 260

Fu ID in Vol. | Fu ID in Vol.

118 260 Relation values

1180201 2600301 0
1180201 2600601 0
1180201 2600801 0
1180601 2600301 8.16526E+13
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1180601 2600601 0
1180601 2600801 4.40671E+13
1180602 2600301 1.36088E+14
1180602 2600601 0
1180602 2600801 7.3402E+13
1180701 2600301 2.04131E+14
1180701 2600601 0
1180701 2600801 1.10103E+14
1180702 2600301 2.44958E+14
1180702 2600601 0
1180702 2600801 1.32124E+14
1180801 2600301 1.36088E+14
1180801 2600601 0
1180801 2600801 7.3402E+13
1180802 2600301 2.04131E+14
1180802 2600601 0
1180802 2600801 1.10103E+14
1181301 2600301 0
1181301 2600601 0
1181301 2600801 0
1181501 2600301 0
1181501 2600601 0
1181501 2600801 4.92742E+11
1181901 2600301 0
1181901 2600601 0
1181901 2600801 0
1182502 2600301 0
1182502 2600601 0
1182502 2600801 0

Summary 1.55074E+15
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By using the formula to calculate the inter-volume relationship value the
author proposed, the relationships between volume 118 and volume 260 are

calculated as following:

1.55074x10°
13x4

Then all the relationships between Volume 118, 260, and 247 are

= 2.98x10%3

calculated as followings:

Table 4-5. Example of inter-volume relationship values.

Volume Relationship
pairs value (E+13

is omitted)

118, 260 2.98
118, 247 2.59
260, 247 0

For in the volumes having Fus contained in are all calculated and the
values for the relationships between inter volumes are presented that only
about 12 pair of volumes has the high relationships between each other. The
author presented the relationship values omitted the E+13.

In Fig. 4-10 the shape of Ju-Xing Fu for each Fus contained in the volumes
118, 260 and 247 are presented. Table 4-5 shows the inter-volume
relationships. It can be seen that the number of Fus affects the values of
relationships between volumes.

In Fig. 4-12, all the Fus having San-Xing Fu and Ju-Xing Fu contained in
volume 118, 260 and 247 are listed in the graphics. The author used the
Ju-Xing Fu to present each Fus. As shown in Fig 4-10, there are 11 Fus
contained in volume 118 and 260, while volume 247 contained 4 Fus. It can
be proposed that Volume 118 containing more Fus has a higher potential for
having closer relationships with another volumes than Volume 260 and
Volume 247. Even though the relationships between them still need to be

tested, the results are an attempt for analysis on the inter-volume
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relationship, which is an important issue for Daoism researchers. It can be
proposed that the shapes of Fus are the important factor for the
relationships between volumes.

Fig.4-11 shows the analysis results of the volumes having Fus contained in
them. This figure shows that volumes 260 and 247 have a close relationship,

which was not known previously by Daoism researchers.
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Fig. 4-11. Relationship between volumes (part)

All the relationships between volumes are expressed in Table 4-4, however,
for Daoism researchers, to find the important volumes pair among DFHY is
helpful instead of the number of the relationship values. According to the
analysis results of the values of relationships between volumes, the volume
pair (118, 215) have the maximum value. And the author selected the
volume 118 as a standard item of the first class. Then, by the values of the
relationships, Volume 260 has the close relationship with Volume 118, so
Volume 260 is arranged as the second class. On the other hand, volumes 168,
170, 259 have close relationships with each other, and Volume 168 also has a
close relationship with Volume 118, so volumes 168, 170, 259 are arranged
as the 4th class.

In this way, the relationships between volumes are expressed in classes by

the values of the relationships of each pair as shown in Fig. 4-13. Now the

67



inter-volumes relationships are easier to check. More details of the
relationships between volumes are shown in the Appendix.

In this study, not all of the Fus included in DFHY were used for the
relationship analysis. The main reason is the difficulty of extracting parts
from Fus , which are not expressed as San-Xing Fu. It is left as a future
study to extend the coverage of the relationship analysis to those Fus not

examined in this study.
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4.5 The user interface of the Digital Dao-Fa Hui-Yuan system

Building a user-friendly interface for the digital DFHY is an important
aspect for this study.

It is commonly recognized that the digitized cultural heritage contents need

to be managed in a contents management system and the management
system should be designed so as to present the contents completely [33]. The
Digital DFHY should supply researchers with quick and convenient
functions.
Digital DFHY has functions to help users browse and search the digitized
Fus and other aspects of DFHY. Using the Digital DFHY, researchers cannot
only search the contents, such as the images for pages, Fus and parts, but
they can also analyze the relationships between Fus, parts and volumes. The
first step in building the whole system is to decide how to arrange the
digitized contents. The author first created a category to identify the shape of
parts [34] and by using the category of the shape of parts, Fus having shared
parts can also be presented in the system.

Fig. 4-12 shows how the Digital DFHY is built step-by-step. First, input
the digitized contents such as Fus, parts, pages into the database, and make
the contents in the system of the Digital DFHY available for searching the
information about the original contents. The analysis of the Fus
relationships is extended to analysis of the relationships between volumes.
Then the network of all Fus helps search for the related Fus in volumes. This
also gave researchers new hints to find the hidden rules in DFHY. Then the
relationship values for each pair of volumes were calculated and these
results are shown in the Digital DFHY.
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Fig. 4-12. Flow chart for the building of the Digital DFHY system

The Digital DFHY is designed for preservation and access to the original
content of DFHY and, in addition, it shows the analysis results of the content
for supporting Daoism researchers. The system flow chart of the Digital
DFHY contains two parts. One part is for presenting the original content of

DFHY and the other is for presenting the analysis results.
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Fig. 4-13. The process chart of the Digital DFHY for presenting the original
contents of the Digital DFHY system

In Fig. 4-13, the system process chart for Digital DFHY for presenting the
original contents of DFHY is shown. The functions for viewing and searching
for the content include pages, Fus and parts. For searching the original
content, the data of graphics and texts should be in the system and
connected to page and graphic symbols. Arranging, sorting, and cataloging
the original data is set to be used for analyzing the content.

Fig. 4-1 shows some analysis results of the content of DFHY.
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Fig. 4-14. The process chart of the system of Digital Dao-Fa Hui-Yuan for

showing the analysis results

In Fig. 4-14, the relationship analysis in the digital DFHY includes the
relationship graph of all Fus and parts, such as list of Fu’s relationship

values, parts relationship values and so on. The relationships between
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volumes and parts are part of analysis results. Even the distributions for Fus
in volumes, parts in Fus and volumes exist in DFHY, as trying to find this
distribution is helpful for the work of Daoism study.

User interface is an important topic for the overall design of the Digital
DFHY.

In some cases, Daoism researchers need to search for the parts by the
shape of parts instead of searching by title or illustration text. To design a
user interface for users to view the relationships between Fus and parts as
well as the pages, the following parameters need to be investigated - shape of
the parts, name of the Fus, list order of the Fu pairs (in ascending value),
pairs of parts contained in Fus. Fig.4-18 shows parts prepared as a
parameter. Obviously, the list of the shapes of parts is limited to the images
stored in the database. In Fig. 4-18, 90 shapes are available in the option
part of the interface. However, they do not include all of the shapes of parts
in DFHY. In future work, the Fu having only Ju-Xing Fu CGRIEFF) should be

included.
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Fig. 4-15. Page view in the Digital DFHY
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Fig. 4-15 is one example of the interface for viewing the original content. A

DFHY page is shown on the right when the page is chosen in the menu on

the left.
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Fig. 4-16. Interface of the digital DFHy for supporting users to select the title

of Fus and the number of shared parts to study the contents

Fig. 4-16 shows a function of searching for the related Fus selected in the
Digital DFHY. Users select the number of shared-parts for a Fu and then

find out all the Fus having shared parts with it. For Daoism researchers, this

function of viewing must work conveniently so a Fu's title is listed in the

selection options. In Fig. 4-16, all Fus having more than one part shared
with Hei-Sha Da-Jiang Fu is requested, and the list of titles of those Fus and

parts contained in those Fus is shown.
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Fig. 4-17. All values of the parts relationships

In Fig. 4-17, the relationship between parts is presented. By using the list
of inter-part relationships, what parts are frequently connected with each
other, and what parts are never connected can be checked. Daoism

researchers can check the details by clicking the number displayed in red.
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Fig. 4-18. The options for the shapes of parts
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As mentioned in Chapter 1, parts are contained in Fus and graphics are
complex and difficult for viewing and analyzing. In the Digital DFHY, how to
list the graphic symbols is an issue. The author first proposed to list all of the
shapes of parts as shown in Fig. 4-18. Parts contained in Fus are listed
visually for Daoism researchers. After selecting the shapes of parts, the
relationships between them and the Fus are shown.

Fus can be listed by their titles as shown in Fig. 4-19. All Fu titles are listed
in the Digital DFHY and, after selecting several Fus, relationships between

them can also be checked.
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Fig. 4-19. The list for name of Fus

For Daoism researchers to search for the analysis results, all of the
relationship values between Fus and parts are counted. The number of pairs
of Fus and parts and the relationship values between all the pairs are
provided. Daoism Researchers can perform statistical analysis using the
data. The data should give Daoism researchers some hints to progress their

studies.
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Fig. 4-20. The relationship value chart for all of the parts

In Fig. 4-20, the relationship values for all of the parts are listed in the
chart. Users can check which part has the closest connection between parts.

Design of the system interface of the Digital DFHY is a crucial issue in this
study. Fig. 4-18 shows the shapes of parts for Daoism researchers to select
from for getting the results of relationships between each pair of parts. In
the original DFHY, there are no names for separate parts and in the catalog
for the shapes of parts, there are no descriptions for the shape of parts, so
the author arranged the shapes for each part as selection options in the
digital DFHY system. Users can select a Fu by its position page number,
name of the Fu and names of the parts. All of the Fus related to this Fu are
shown on the right in the figure. All of the parts that these related Fus
contain are also shown. Daoism researchers can use these analysis results as

hints to help them in their studies.
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5 Evaluation of the DIGITAL DAO-FA
HUI-YUAN

So far, the contents of DFHY have been digitized. Pages, Fus and the parts
contained in DFHY are all digitized and stored as image data. The analysis
works on the contents are carried out using the data. Evaluation based on
the lessons is an important measure of the success of the Digital DFHY —
how the researchers apply the analysis results into their studies.

The evaluation discussion below is divided into two parts — evaluation of

the digitized contents of DFHY and then of the analysis results.
5.1 Evaluation for the content of Digital DFHY

The processing of digitization of contents was done as discussed in Chapter
3. For humanities scholars, searching and viewing of the contents is not
merely to display page images on a computer but to use them in their
research activities. The primary propose of Digital DFHY is to provide
augmented search functions using the digital archive. Organizing parts, Fus
and volumes and making them searchable was carried out in collaboration
between humanities scholars and information scientists. In this process, the
author proposed to create catalogs indexed by the shapes of parts to connect
all of the Fus and other components with each other.

The illustrations of the Fu texts are primary sources for the studies of
Daoism. Matsumoto and other Daoism researchers have studied their
meaning. Fig. 5-1 shows a search and browsing interface for the parts and
Fus based on the findings from DFHY. In this system, users can search and
view the parts by their shapes and by meanings, and they can look up
specific Fus.

It is important for the humanities scholars to be able to search and browse

those contents related to an instance displayed on the screen or to data found
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in the search-and-browse process in order for them to efficiently use the

results in their scholarly activities.
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Fig. 5-1. Interface for Daoism researchers to search and browse related Fus

having similar meanings and parts in the system

The user interface of the Digital DFHY is designed primarily for Daoism
researchers. For example, researchers can login in using their user name
and add nodes to the contents in the Digital DFHY. Humanities researchers
are debating the use of computers in their research, as more and more digital
archives aimed to support humanities studies are available. User-interfaces
friendly to them are crucial to promote the use of digital resources in

humanities research.
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5.2 Evaluation of the statistical analysis results of the DFHY
Contents

The author initially proposed to create the system for the Digital DFHY to
support the studies of humanities researchers, and then processed the DFHY
data and built the database. The system for displaying the original contents
1s ready for searching and viewing DFHY contents, however, the use of the
Digital DFHY is not limited to search and browse. As introduced in Chapter
1, to read and understand the meaning of documents is important for
Daoism research. Humanities scholars have found it useful to use computers
to do statistical analysis to get objective data. The experimental studies on
the frequency and co-existence of words and the relationship analysis were
done from this viewpoint. The author has consulted Li Yuan-Guo, a professor
at Sichuan Univesity, China and other Chinese Daoism researchers for the
evaluation of the Digital DFHY. They considered the Digital DFHY is a new
method for studying the content of Daoism documents and that the research
analysis will have to be revised and include more effects besides the same
shapes of parts.

Koichi Matsumoto, a professor at University of Tsukuba [36] helped the
author present the analysis results at the 62nd Japan Daoism Research
Conference [37]. Many Daoism researchers talked about the new type of
digital archive for Daoism documents and Matsumoto has reported and
evaluated the analysis results. The author summarized the evaluations and
comments as follows.

1) Distribution of the parts contained in Fus and the shared parts in Fus:
How many times every part appears in a volume is counted and sorted in
one table. Using this table, the most frequently used parts and the
volumes containing the maximum numbers of parts can be checked.
Daoism researchers assumed some parts frequently used were modal
parts and some of them determined meaning in Daoism studies. By this
analysis, some volumes containing different contents for Daoism schools
are found connected with each other even though they are not closely

located in the original contents.
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Table 5-1. Visualization of the distribution of parts

vol_no = fu_count ziceman count_of fu_owning_parts mizme  parts_count sicashtunzi—y

NO. % TWB DM FOTO™ OB (RE/—VEC)

59 1 1 2
107 1 1 6
108 24 1 6
138 10 1 7
176 1 1 10
182 24 1 11
191 28 1 4
198 3 1 17
201 54 1 11
213 3 1 10
215 2 1 7
217 10 1 13
264 1 1 12
266 2 1 15

Moreover, co-existing parts may show the rules of parts in DFHY.
Learning what parts always exist with each other can provide evidence to
say that a pair of parts belonging to the same school or the same Daoism
cursing system.

Daoism researchers identified the parts that have been confirmed as
belonging to a cursing system with shared parts [10] if some of the parts are
located in different volumes.

As shown in Fig. 5-2, as a part of our analysis of the shapes of shared parts,
the most frequently used parts are contained in the region between Volume
155 and Volume 165. Based on the distribution, Daoism researchers may
deduce that some parts in this region should be study subjects and that the

reason of the unusual location should be studied and verified.
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It is important to be able to guide the humanities researchers to recognize
these problems and provide support even though the Digital DFHY is not

able to analyze these reasons in detail by itself.
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Fig. 5-2. Distribution map for parts

2) The sorting of the relationship between Fus and the distribution of the

relationship between Fus.
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Fig. 5-3. Relationships between Fus and the sorting of the relationships

The relationship between Fus is key to this study. By mapping the
relationship between Fus, all Fus can be connected and a network of Fus can
be created. As we described before, the mapping of the relationships between
each pair of Fus are shown in Digital DFHY. In the network, some Fus and
their constituent parts have close relationships, and some Fus have less
shared parts and are shown further apart from the center of the mapping.
The distribution of the relationships between Fus provides hints to
humanities researchers. Combined with the functions, uses, meanings and
other information of Fus, finding all Fus having close relationships can help
study of the Fus in the network. To study the cursing, the relationships
between Fus are analyzed from the number of shared parts and the pages
they are in. The relationships between Fus can be used in several ways for
Daoism researchers. The closest Fu can be used for verification of the
Daoism research. On the other hand, the Fus having no connection with each
other can prove some hypothesis about the relationships between these Fus.

Also the relationships between Fus can help Daoism researchers find the
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Daoism alliegance of Fus, and the shapes of shared Fus are created in the
journal for the Daoism studies [28].

The ranking of related Fus sorted by relationship could help researchers
study the relationships between Fus in detail. In Fig. 5-3, some Fus
connected with the Kui-Huo Fu are listed. It indicates that the two Fus -
Kui-Huo Fuin Volume 268 and Yuan-Shuai Da Huo-Ling Fu in Volume 162
have the closest relationship in our analysis results although the distance
between the volumes is large. It was found that the two Fus belong to the
same cursing system [35].

By using the average relationship values between Fus, the value for the
relationship between volumes can be found. Because some volumes contain
no Fus, the research analysis results are limited to volumes that contain Fus

as shown in Table 5-2.

Table 5-2. The relationship value for inter-Volumes

Value of Relationship

between Volumes

Volume1 | Volume2 (E+13 is omitted)
118 215 3.87
118 260 2.98
118 247 2.25
118 262 1.70
215 258 1.70
163 215 1.66
215 224 1.34
258 260 1.31
163 260 1.28
118 168 1.27
115 215 1.17
118 257 1.08
169 215 1.07
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Daoism researchers have studied the results and listed the different
possible uses of the cursing system in DFHY, for each volume presented. And
by using the results, Daoism researchers have found that there is a close
relationship between volumes 260 and 262, 256 and 259, 118 and 262, 155
and 227. However, some parts, Fus and volumes are not included in this
analysis. It is crucial to augment the Digital DFHY from the viewpoint of
information science and also from the viewpoint of more accurate and rich

data to support Daoism studies.
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6 Conclusions and Discussion
6.1 About the Digital Archive for Dao-Fa Hui-Yuan

The original purpose of building the Digital DFHY was to make a tool to
support Daoism researchers. First, a digital archive is crucial to provide
access to the contents in it. For building the Digital DFHY, the author
analyzed Fus as the primary purpose of this study. A Fu is expressed as a
complex graphical entity composed of more than one constituent part. There
are still many facts and rules in DFHY unknown among Daoism researchers.
To support the researchers in uncovering these unknown facts and rules, the
author proposed to build an environment to help the Daoism research
community analyze DFHY using its digitized contents and data derived from
the contents, for example, analysis of the structure of Fus and relationships
among Fus. Up till now, in the Digital DFHY, all the Fus containing
San-Xing Fu(#/#7#f) defined in Chapter 3 have been digitized . The graphic
instances called Tan(}#) and Gang(i) are not included in the database and
are not used for the analysis of DFHY in this study. Archiving and analysis
of these instances are left for future study.

Wider and more advanced use of digital technology is an important topic for
humanities scholars. In this study, the author has focused on the digital
archive for humanities scholars, in particular Daoism researchers. Digital
archives should not be defined merely as a set of digitized data but as a
well-organized set of data that enhances the intellectual activities of the
users. The Digital DFHY presented in this paper is built as an experimental
system for the study of the effective use of digitized Daoism contents for
research by humanities scholars. The Digital DFHY has proved its
usefulness for the humanities scholars. On the other hand, the author has
learned many lessons from the development. She hopes to improve the
methods for building digital archives and analysis of them for supporting
professional users.

It is important for any digital archive to meet the users’ needs. In other

words, digital archives in the humanities must be built not only on the
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information technology but also on the subject knowledge. The digital
archive is based on the digitized contents and can be used to supply more
analysis results. However, it should be pointed out that the analysis results
are neither equivalent to the results done by humanities scholars who study
the contents in this digital archive, nor just statistical data created or
arranged by computers.

Resources stored in a digital archive should be organized to help

humanities researchers. The author hopes the Digital DFHY will help
researchers make new discoveries. Furthermore, the analysis results can be
used to improve the user interface of the digital archive, arrange the original
contents in a more logical order and even to find more hidden relationships
with other digital archives. Indeed, the author started the study on DFHY
after studying its various texts, pages and graphics. The Digital DFHY was
created to supply users with both digitization of data for the original content
and some analysis results of the DFHY.
The digital archive provides users with convenient tools not only to find and
browse the contents but also to help analyze them. The definition of digital
archives can be different according to the individual researcher. The
definition is generally established as “A specific storage system, whether a
tier of storage, a cloud-based storage repository, or a specialized storage
device”[38].

« A service providing extensions to an organization's storage for the
purposes of offloading whether onsite, off-site, or at end-of-life as
storage expansion.

« Any device or practice vendors or IT calls "archiving", "database
archive", or "archival storage" - from a '"digital archive systems"
perspective, these are not "Level 1" systems or services by themselves
[38].

This means that a digital archive is not created as a digitized collection of
resources, but as an integration of the digitized resources and services which
add more value to the contents.

Digital archives have been well developed and there are many existing

archives. As discussed in Chapter 2, the Europeana Project [20] and other
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projects provide many types of users with information arranged in
accordance with user types — amateurs and scholars [41]. The author has
discussed in Chapter 2 that the compilation of digital archives is different
from Digital Humanities. Digital Humanities was born several years ago.
Mapping for the historic events [39], visualization of relationships among
historical persons from historical documents are all included as events for
Digital Humanities. Other theory and technology about Digital Humanities
is also developed. However, still some new arguments about the definitions
of Digital Humanities are emerging [40]. The definition of Digital
Humanities seems not fixed well but it is obvious that a digital archive is the
key component of infrastructure to support Digital Humanities.

In this study, the author tried to compile the digital archive of DFHY from
research on the content. After digitization of the original contents of DFHY,
the author focused on analysis of the relationships between Fus and volumes.
A network of Fus was built, where all of the Fus are connected by
shared-parts. The author created a network of volumes, which is used to
calculate relationship values between volumes. This study of the
relationships among the volumes helps uncover the secrets of Fus and
volumes. Fus, volumes and their relationships are difficult and complex
subjects even for Daoism researchers because of the large number of Fus,
and that the classic texts are difficult to understand [10]. The relationships
between parts, Fus, and volumes are presented in various formats in this
study. By using the distribution of the relationships of parts, usage of the
parts in the volumes is investigated in this study. The co-location of parts
shown in our research suggests the possibility of the co-location of parts in
other places. The relationship between Fus can also help researchers
discover semantic connections even where this connection is not written in
DFHY explicitly. In addition, the relationships can be used to verify new
hypotheses, which have been proved in some cases.

The relationship analysis presented here has revealed a few new facts
about the DFHY, which has shown the value of the Digital DFHY and its
potential to help Daoism researchers. Moreover, this result encourages us to
enhance the Digital DFHY. The database of Fus does not cover all of the Fus
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yet, so the first priority in the future work is to extend this coverage. To help
humanities research of DFHY, it is crucial to refine the functions to
determine the relationship values between volumes. Nevertheless, this study
has clarified the advantages of the Digital DFHY to help research in Daoism
and more generally in the humanities. The Digital DFHY has shown that we
can add extra value to a digital archive of historical documents and
humanity resources instead of just having documents in a digital format.
The author hopes to deepen this research and the methods of analysis of the
graphics in classic documents to assist humanities scholars more effectively
and efficiently. In any attempt to build a new digital archive for humanities
resources, investigating what the users of these resources need is necessary.
The author tried to build a new analysis method for images contained in
Daoism resources and also to develop a new method for building digital

archives to support Daoism research.
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6.2 The Model to Build a Digital Archive for Classic
Documents

In chapter 3, the framework of the Digital DFHY is discussed. It shows
two crucial points for the digital DFHY - creation of the Fu database and
metadata design.

The Fu database consists of images and texts of the Fus and constituent
parts. The database is valuable not only to support Daoism researchers but
also to preserve the original contents of DFHY. Images of pages, Fus and
other components are saved as JPEG files in the database. Titles and scripts
attached to the Fus, and other texts included in the pages, are extracted
from DFHY and stored in the database. This set of data is used to search Fus
and the constituent parts. The database organization is based on experiences
in the preceding studies, for example, the classification and catalog of the
constituent parts by Yasoda [27], which was examined by Daoism
researchers.

The design of the metadata for all resources is a key in the development of
digital archives. DFHY contains many different types of graphics and texts
written in ancient Chinese. The metadata schemas are determined by the
structure of the tables in the database. Metadata design in this study was
done in collaboration with Daoism researchers because the subject
knowledge in Daoism was essential.

The analysis of the original contents of DFHY is an important part of the
research to organize the context and supply these findings to the humanities
researchers. Distributions of the Fus were used as an important analysis of
the features of DHHY.

Based on the experience of building the digital DFHY, the author learned
that to create a digital archive of classic documents for humanities research,
the first step is to study the characteristics of the documents, such as how
the texts and the graphics are arranged, what humanities scholars are
focusing on and how the digital archive can support the humanities studies.
Digital archives should be able to provide users with the contents as close as

possible to the original resource but within the limitation of the cost and
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restrictions in accordance with user requirements. The following issues need
to be considered: How to supply the functionality for searching and viewing
the contents, how to digitize the contents into the database and how to set up

the interface of the digital archives.
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6.3 Conclusion and Future work

This paper presents the Digital DFHY, a digital archive created from
Dao-Fa Hui-Yuan (DFHY) — a very important resource for Daoism
researchers. The goal of this study is to build the Digital DFHY and
experimentally apply it to the content analysis of DFHY.

The relationship analysis presented here has revealed a few new facts
about the DFHY. The database of Fus does not yet cover all of the Fus, so the
first priority for our future work is to extend the coverage.

As shown in Fig. 6-1, the texts following the parts are not arranged by the
natural order for parts contained in the San-Xing Fu. The part —}— is
located on the top of the Fu, but the explanation of this part does not appear
at the first position in the San-Xing Fu. For this reason, to define the
location for each part was done manually using the natural reading order.
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Fig. 6-1. Example for the gap between the location by the natural reading

order and the order of instruction text in San-Xing Fu

In the catalog of parts shapes, it may also be possible to divide Ju-Xing Fu
into parts. The data for all the Fus contained in DFHY can be collected to

make the analysis of Fus more comprehensive. Moreover, we propose to
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improve the calculation of the relationships between parts and Fus as future
work.

This study has clarified the advantages of the Digital DFHY to help
research in Daoism and more generally in the humanities. It showed the
values added to the collection of the humanities resources. Furthermore, the
research is proposed to be the methods of analysis of the classic documents.
In the attempt to build a new digital archive for humanities resources, we
need to investigate what users of the resources need.

It is necessary to point out that the digital archive should be designed
using good archival practices. It is our goal to save all the contents in the
original documents and other related information such as the versions,
history, creator and so on. Furthermore, analysis of the contents is different
from the study of the contents, which is the work of humanities researchers.
To conclude, the experiences of building the digital archive and achieving the
analysis results it are proposed as a model for creating digital archives for
classic documents.

The author tried to produce an interface for digital archives and publish the
analysis results in a suitable format. To combine humanities research with
digital technology has been a popular topic since the 1990s. Digital
Humanities as a scholarly area was born from the cross-disciplinary
community based on the humanities and information science [42]. Yet, there
are many problems that should be considered. Besides the gap between
humanities research and information technology research, the differences
between the study methods in those areas are also challenge for us.

The digital humanities resources need not be limited to digitized content
but any resources useful to support humanities researchers. The content
analysis shown in this paper is a good example of the support functions
attached to the Digital DFHY. Because classic cultural resources are
complex and we need to have background knowledge to understand the
resources, it is necessary for us to study the characteristics of the resources
and use them to organize digital archives. How to create digital archives for

users and the contents analysis methods is also crucial.
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In this study, the collaborating Daoism researchers have helped
evaluation of the analysis results. However, some questions about the
content of DFHY still remain. The quality of the analysis has to be improved.
And, at the same time, the evaluation method has to be investigated because
the goal of the Digital DFHY is to help Daoism researchers discover new
facts.

The author thinks the reasons for this result are the following:

1.Ju-Xing Fu is still not covered comprehensively in the analysis of this
study. It is necessary to enrich the data of the Digital DFHY and cover all of
the Fus to get accurate analysis results.

2.The relationship value is calculated by using the number of shared parts.
However, it is left for future study to include the position of the shared parts,
the number of total parts and other elements in the calculation of the
relationship values.

In order to avoid any bias for the analysis data in this study, the author
analyzed the data of all the Fus contained in DFHY. The relationships
between volumes revealed some hidden connections between volumes, not
written in the original texts.

The analysis data supports Daoism researchers in making new discoveries
using the data about the relationships between parts, Fus, and volumes.
Building the digital archive for DFHY, a collection of Chinese Daoism
documents, how to digitize the contents, how to manage the data, how to
analyze the contents in DFHY, and then how to supply the analysis results
to researchers are the objectives of our research. Finally, the author also

tried to sum up the experiences of creating the digital archive for DFHY.
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Appendices

Appendix A

Relationship between Fus

In the Table of Relationship between Fus, the Fu ID of a pair of Fus are

expressed in each column as Ful and Fu2. The number of parts contained in

each Fus is also shown. The number of shared parts shows how many parts

in the pair of Fus have the same shape. The Values for the relationship

between Fus can help Daoism researchers to study the hidden relationship of

Fus.

Number of Number of Values for the

Parts Parts Number of | Relationship between

contained in | contained in | Shared Fus
Fut Fu2 Fu1 Fu2 parts (E+14 is omitted)
1180702 | 1681201 5 3 0 5.71
1621602 | 1681201 5 3 0 5.71
1632102 | 1681201 11 3 0 5.19
1681201 | 2242301 3 6 0 4.76
1681201 | 1692002 3 6 0 4.76
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1180701 | 1681201 6 4.76
1180802 | 1681201 4 4.76
1180702 | 2182203 5 4.28
1621602 | 2182203 5 4.28
1632102 | 2182203 11 3.89
1631701 | 1681201 5 3.81
1180701 | 2182203 6 3.57
1180802 | 2182203 4 3.57
1692002 | 2182203 6 3.57
2182203 | 2242301 4 3.57
1180801 | 1681201 3 3.17
1180602 | 1681201 3 3.17
1632701 | 1681201 6 3.17
1681201 | 2580402 3 3.17
1681201 | 2621502 3 3.17
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Appendix B

Relationships between Parts

The values of relationship between parts contained in Fus having different

shapes are shown in this table. Fu's number on the shortest path stands for

how the Fus containing the pair of parts are connected with each other. The

number of the shortest path expresses how many times Fus contained in this

pair of parts are connected.

Fu's number

Number of

Value of the Relationship

on the the shortest | between parts (E+12 is
Parts Code | Parts Code | shortest path | path omitted)
sf030101 sc042602 2 200 2860
sf020402 sf020401 2 181 89.5
5100801 sf030103 2 165 4.84
sf030101 sf020201 2 165 4.84
sf020202 sf030103 2 163 3.36
sf010101 5100801 2 161 2.33
sf020202 sf020201 2 152 0.45
sf030101 sc042601 2 152 0.0045
sf030101 sf012905 2 140 0.00051
sf030104 sf013104 2 136 0.00025
sf030101 sf014101 2 134 0.00017
sf030104 pm020155 3 136 0.00016
sf030104 pm020167 3 136 0.00016
sf030104 pm020168 3 136 0.00016
sf030104 pm020169 3 136 0.00016
sf030104 pm020170 3 136 0.00016
sf030104 pm020171 3 136 0.00016
sf030104 pm020172 3 136 0.00016
sf030104 pm020173 3 136 0.00016
sf030104 pm020174 3 136 0.00016

103




Appendix C

Relationship of inter-volumes
The inter-volume relationships are calculated by the relationships
between Fus in volumes. In Dao Fa Hui Yuan, some volumes contained no
Fus, so the relationships between volumes are limited to each pair of

volumes having the Fus.

Value of Relationship
between Volume (E+13
Volume1 | Volume2 | s omitted)
118 215 3.87
118 260 2.98
118 247 2.25
118 262 1.70
215 258 1.70
163 215 1.66
215 224 1.34
258 260 1.31
163 260 1.28
118 168 1.27
115 215 1.17
118 257 1.08
169 215 1.07
118 170 1.07
118 259 1.03
224 260 1.03
247 258 0.99
163 247 0.97
115 260 0.90
215 257 0.87
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