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Abstract:  In this digital era, we have witness the exciting convergence of content, technology, and global collaboration in the
development of digital libraries. The mode of universal access for information seeking and knowledge acquisition differs greatly
from the traditional ways. From the information resources point of views, the old model of “owning” a collection has given way to
“sharing,” and the new emphases have shifted from possessing large “physical libraries” to “virtual libraries” digitally distributed
all over the world. “Universal access” has taken on a very different meaning when one has the ability to share invaluable resources
through the use of cutting edge technologies. The author has experienced much of these transformations through her own R&D
activities—from the creation of interactive videodisc and multimedia CD on the First Emperor of China’s terracotta warriors and
horses in the 1980s and 1990s to leading a current international digital library project, Global Memory Net (GMNet), supported by
the US National Science Foundation. In presenting her vision for linking world digital resources together for universal access, she
will share with the audience the latest development of Global Memory Net.
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INTRODUCTION

During 1998~2002, I was privileged to serve as a
member of the US President’s Information Technol-
ogy Advisory Committee (PITAC), and all members
were deeply involved in the drafting of several
PITAC Reports to the President. The one related to
digital libraries was the 2001 Report of the PITAC
Digital Library Panel, entitled Digital Libraries:
Universal Access to Human Knowledge (PITAC,
2001). It offers an ambitious vision:

“All citizens anywhere anytime can use any
Internet-connected digital device to search all of

" Modified from an invited talk, entitled “New mode of universal
access: Latest development of Global Memory Net,” delivered at the
Distinguished Seminar Series of OCLC, Dublin, OH on September 30,
2005. http://www.oclc.org/research/dss/. Some of the conceptual
contents are also modified from earlier keynote speeches, such as that
presented at the LIDA Conference, Dubrovnik, Croatia, May 25, 2004,
entitled “The promise of international digital library collaboration for
innovative use of invaluable resources” (Chen, 2004).
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human knowledge. Via the Internet, they can access
knowledge in digital collections created by traditional
libraries, museums, archives, universities, govern-
ment agencies, specialized organizations, and even
individuals around the world. These new libraries
offer digital versions of traditional library, museum,
and archive holdings, including text, documents,
video, sound, and images. ... Very-high-speed net-
works enable groups of digital library users to work
collaboratively, communicate with each other about
their findings, and use simulation environments, re-
mote scientific instruments, and streaming audio and
video. ... In this vision, no class-room, group, or
person is ever isolated from the world’s greatest
knowledge resources (PITAC, 2001).”

If we dissect this abbreviated vision statement,
and compare the segments with the title and several
themes of the ICUDL 2005 Meeting, we should be
clear on the targets for which we should be aiming. It
is clearly stated in the PITAC’s vision that one should
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be able to find any information he/she needs when-
ever and wherever needed. It is a vision so much
casier said than done! It will require sustainable and
long-term commitment of many. We should expect
many obstacles on the long road to this “elusive”
vision, as stated in the Report of the US National
Science Foundation’s (NSF) Workshop on Research
Directions for Digital Libraries, entitled Knowledge
Lost in Information (Larsen and Watclar, 2004).

Despite of the challenges, in the US, we believe
that we have made substantial advances in the tech-
nical area in terms of advancing capabilities, through
an interagency program of integrated, interdiscipli-
nary, project-oriented research initiatives in the last
decade. Now, the convergence of content, technology,
and global collaboration in the development of digital
libraries should be a natural process. In this digital
environment, from content or information resources
point of view, no one institution—no matter how
large it is, or one country—no matter how abundant in
resources, can possibly have everything. Thus, the old
model of “owning” a collection has to give way to
“sharing,” and the new emphasis has to shift from
possessing large “physical libraries” to “virtual li-
braries” digitally distributed all over the world. If we
are talking about content building in “global” scale,
then we must have global collaboration through
global community building. Thus, our usual “user
community building” has to be of the global scale
(Chen, 2004; 2005).

COMPONENTS  OF  INTERDISCIPLINARY
DIGITAL LIBRARY RESEARCH

In 2002, I co-chaired the DELOS-NSF Working
Group in Digital Imagery for Significant Cultural and
Historical Materials (Chen and Kiernan, 2002; Chen
et al., 2005). We presented a conceptual model of
interdisciplinary digital library research programs
with a triangular relationship among people, content,
and technology with the center area as “Applications
and Use” as shown in Fig.1 (Larsen and Watclar,
2004).

Here, the scope and parameters set for “users”
and “use” are:

(1) Users: ALL citizens of the world regardless
age, ethnic group, education, social status, religion,
etc.
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Fig.1 Conceptual framework of interdisciplinary digital
library R&D

(2) Uses: For whatever they need.

Contents—All subject areas, all types of formats,
all types of digital collections created by all types of
organization;

Geographical areas—All parts of the world.

Content is the vast array of significant materials
of subject areas throughout the world. Technologies
are the enabling research and development in all re-
lated technical areas such as information retrieval for
multimedia contents, multilingual retrieval, image
processing, artificial intelligence, visualization, data
mining, etc. In other words, an interdisciplinary
digital library research team will develop empower-
ing technologies to enhance the way people can create,
disseminate and access the content. Research into
application development, presentation and usability
will help to focus our R&D work with specific ap-
plication in mind for the purpose of increasing uni-
versal access.

NEW MODE OF UNIVERSAL
GLOBAL MEMORY NET

ACCESS AND

Effective and collaborative application devel-
opment in digital libraries will contribute to the
eventual realization of the PITAC vision as articu-
lated earlier. Thus, applications and use will be the
centerfold of this paper.

To address this, I would like to start by ap-
proaching information seeking and use of information
from a more conceptual angle. When talking about
information seeking to satisfy the users’ information
needs, organizations like libraries have traditionally
follow a linear reference model:
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Find out what one wants? [through Author, Title, Keyword,
Terms, Subject, etc.]

— Find the book(s) or publication(s) containing the in-
formation. Use the keyword(s) etc. to search library card
catalog;

— Find the book(s) or publication(s) containing the in-
formation.

Many libraries approach the use of digital re-
sources in the same manner. In other words, taking
Web search as an example, one determines the ap-
propriate term(s) [keyword(s), subject(s), etc.],
searches the Internet, goes the located Web site(s),
and finds the information in that navigational path.
Likewise, many digital libraries are developed with
this similar retrieval route in mind using metadata as
the sole sources of “descriptive” information.

This traditional approach has been very effective
for finding needed information for many years and
will continue to be, provided one knows what he/she
is looking for! Yet, in the current digital environment
with the rich and diversified resources available, we
should expand our capabilities far beyond the tradi-
tional ones. We should realize that “digital libraries
offer unparalleled access to information for a far
broader range of users than prior physical and or-
ganizational arrangement” (Chen, 2004). In order to
benefit from this digital environment, we need to find
out whether we have a scalable, interoperable infra-
structure that is able to bridge context, culture, and
language, and enable us to gather, organize, utilize
and share the rich information resources effectively.
We need to change the traditional linear reference
model to a new one on use and usability, in which
information resources actually “talk” to each other. It
is a model which stimulates the users’ thinking and
learning; redefines user experiences, and gears to a
much wider-range and broader-based user groups. In
this direction, “universal access” is taking on a very
different meaning, while data, information, knowl-
edge, users, information services and applications all
have much more expanded therefore different defini-
tions than before (Chen, 2004).

Role of Global Memory Net in this new paradigm

Now I shall shift gear to share my own experi-
ence during this period of dynamic technological
transformations since 1983. The presentation will be
quite visual, but for the benefit of the readers, I shall

provide some summary descriptions.

In the last two decades, I have experienced these
transformations up-close and personal. I have created
the interactive videodisc called “First Emperor of
China”, in the early 1980s; then with the coming of
digital technology, I have converted the contents of
the analog videodiscs and authored the digital mul-
timedia CD of the same title in the early 1990s. When
my institution was not big enough to be involved in
any digital library activities of the first phase of the
Digital Libraries Initiative (DL-I) of the US National
Science Foundation (NSF), I was busy in building up
contents, and developed more complete descriptive
information (later known as metadata) of these re-
sources. In 1999, when NSF first introduced its In-
ternational Digital Library Program (NSF/IDLP), I
proposed the Chinese Memory Net (CMNet), which
became one of the first NSF/IDLP Projects. Since
2002, CMNet has expanded its scope to Global
Memory Net.

Although, as the name suggests, Global Memory
Net (GMNet) can and should accommodate all types
of “memories” therefore all subject areas, but in order
to focus our developmental work, for now, GMNet is
focusing in topics related to culture, history and
heritage; and hopes to be an effective gateway to the
world cultural, historical, and heritage image collec-
tions from academic educational and research part-
ners in the world. Much of these unique collections of
great value to education and research as well as to
general public are not currently accessible due to
distance, form, and technical barriers. GMNet is to
find new ways to enable users to access and exploit
these significant research collections via global net-
work. Each collaborator of this complimentary and
synergistic group possesses experience, knowledge,
expertise, and capability in different but related re-
search area(s). Each contributes either part of its su-
perb culture and heritage collection, or cutting-edge
techniques to facilitate the effective retrieval of mul-
timedia resources. More background information on
the conceptual framework of GMNet as well as the
system structure and development of the recent ver-
sion of GMNet can be found in Zhang and Chen
(2005), and shall not be repeated again.

In this paper, we shall use the Home Page of
GMNet (Fig.2) as a starting point to show how the
invaluable images and other multimedia resource of
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the world’s culture, history and heritage are organized,
dynamically managed, and intuitively retrieved and
delivered to the end users for their uses via both tra-
ditional and cutting-edge technologies.

This Home Page of GMNet (Fig.2) as well as the
system’s structural charts in Zhang and Chen (2005)
shows clearly that there are several major components.
These include:

(1) Collections. This is the single most important
component because content is the most important part
of any digital libraries. The results of the images
collections will be displayed at the center of the
search screen,;

(2) User. In addition to user’s registration and
login, this component permits users to upload their
resources as well as to use the project resources to
create their own projects;

(3) Archives. Archival
GMNet and related projects;

(4) About Us. Information about us and our
partners/collaborators;

(5) News. Worthy news items about GMNet;

(6) Policies. Such as copyright, privacy policy,

information about

etc.

N Global Memory Net - Home - Netscape
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The components on About Us, Archives, News,
Policies, and User are generally dynamically managed
and rather obvious to all readers. Thus, this paper will
concentrate on how GMNet is conceptualized and
developed, in light of the new mode of universal ac-
cess, to enable every potential user to benefit from the
invaluable world’s digital image and multimedia
resources.

GLOBAL MEMORY NET OFFERS THE WORLD
INSTANTLY

It is impossible to describe all the features in
such a short introduction. In the simplest way, con-
sider GMNet an easy to use digital portal utilizing the
cutting edge image retrieval technology to enable one
to take a visual tour of any country’s culture, heritage,
history, and world contributions, all while sitting at
one’s computer. Here one is able to conduct “tradi-
tional” searches by choosing any field or all fields of
the metadata—creator, title, location, time period,
description, keyword, description, reference source,
etc.—using the Google syntax. To do this effectively,

1

Search |_

| Search mothod |
Help | More>>CCLS [ Google | Million

image retrieval,

will be added when ready.

ome! ceshehen!
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ATEWAY TO WORLD CULTURE & HERITAGE

Global Memory Net {(GMNet)

Directed by Prof. Ching-chih Chen of Simmaons College, Boston and supported by the NSF/International Digital
Library Program (IDLP), Global Memory Net (GMbet) is intended to be an effective gateway to the world
cultural, historical, and heritage image collections from selective collaborative institutions in the world. Much of
these unigue collections of great value to education and research are not currently accessible due to distance,
form, and technical barriers. This project is to find new ways to enable users to access and exploit these
significant collections via global network. Each collaborator of this complimentary and synergetic group
possesses experience, knowledge, expertise, and capability in different but related research area(s). Each
contributes either part of its superb culture and heritage collection, or cutting-edge techniques to facilitate the

The Globai Memory Net (GMNet)'s initial collection starts with the invaluable images included in Prof, Chen's
interactive videodisc and multimedia CD-ROM, entitled The Sirst Emperor of Ching on the First Emperor of
China's 7000+ terracotta warriors and horses. These are products of her earlier PROFECT EMPERGA-T,
supported by the US Mational Endowment for the Humanities {1983-1986), The selective images of this project
became the core collection of Chinese Memory Met (CMiet) and is named "Emperor Collection” in GMiet, Since
2002, the project's scope has expanded guickly to cover many countries' cultural collections, Presently we are
providing access to only a few collections as listed, Others are still under preparation, and the completed ones

Online users are provided with various search capabilities to enable them to retrieve the world cultural and
heritage rmultimmedia resources -- images, sound, and videos, We have developed the traditional search by
descriptive fields and some bilingual and multimedia retrieval capabilities using our own in-house developed
PHP-based retrieval technigues. When appropriate, one can also use the cutting-edge content-based image
retrieval (CBIR) of the Penn Sate University (PSU), SIMPLIcity, originally developed by Profs. James Wwang and
LiJia at Stanford and then at PSU. PSU's wave-zoom technology is used to enable users to zoom into each
copyrighted high resolution image progressively,

News Release: Gihet team welcome Dr. Hwa-Wei Lee, Chief of Asian Division of Library of Congress [8-8-2005)

———————————  Gifiet team welcome the visit of several staff members of the Asia Division of Library Congress -- Dr, Hwa-Wei
Lee, Chief of Asian Division, Dr. Mi Chu Wiens, Head of Scholatly Services and Mr. Tien Doan, Systerm Staff of the
Division on August 8-9, 2005, Currently, Global Memory at's Naxi Manuscripts is collabarative project with Dr. Lee
using both the unique Maxi collection and metadata fram the LC's Asia Divizsion, and the Gitvet's technologies.
Further collaborative possibilities will be explored in the two-day meeting with the Gattet team at the Graduste
School of Library and Information Scence, Simmons College,

Naronas Sciewce Founpamion
InmernationalL Dicmas Lisrany Project

P1: CHING-CHIH CHEN, SIMMONS COLLEGE

|_Partners | _Archives |_AboutUs | contactus |

<< previous | next ==

Terms of Use | Privacy Policy | Copyright | Site Map
2005 @GMMNet, All Rights Reserved,

=
-

EE=EEE=]

\ BRI |

Fig.2 Home Page of Global Memory Net’s Version 3.0
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one must have some knowledge of the chosen col-
lection, and know some of the predefined specifics of
the contents of a chosen image collection. For this
traditional approach, keyword search is generally the
most popular one, although one can also search any
other or all fields. Fig.3 shows, for example, when
one enters the Emperor Collection, and knows pre-
cisely that the “tile ends” are of specific interest,
he/she can simply type “+tile, +end” (+ denoting that
the word must be present) and select any one of the
fields like keyword, or all fields, and search. Relevant
results will be shown instantly.

M brape Cotlection - Netscape

EE EEE

Emperor

[ re—

X o

S@aern

Fig.3 One conduct traditional search using “+tile +end” as
search terms. Close to 100 images were found, with first 20
showing on the first screen

However, in most cases, one does not have any
idea on what kind of images are available in a given
image collection. This is a very important point! Thus,
just like in a library, we need to provide the users an
opportunity to browse the stack, and find what they
need and want. In this case, in GMNet, we provide
our users the ability to “browse” what are included in
a collection in the order of image organization, or to
request the random display of images included in the
collection by clicking on the “Random” button. This
“random” feature is a significant one because this will
provide the user a fast exposure on the scope of cov-
erage as well as some of the specific keywords for
pursuing traditional searches as stated above. Yet,
what is even better is that once an image strikes the
interest of a user, then images of similar color and
shape can be instantly displayed by clicking on
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“Similar” button. This latter feature utilizes the cut-
ting edge content-based image retrieval technique,
SIMPLIcity, developed by Prof. J. Wang of Penn
State University (see Zhang and Chen for more dis-
cussions on this) (Chen and Wang, 2002). The com-
binations of the above mentioned capabilities permit
the users to browse, retrieve, enjoy, and learn about a
chosen subject in just seconds through multiple
thousands of digital images accurately and effec-
tively.

Take the Naxi Collection of the Asian Division
of the Library of Congress (LC) as another example.
For most cases, one does not even know what “Naxi”
is (a minority ethnic group in China’s Yunan Prov-
ince), then how can one be expected to know how to
retrieve by keyword and browsed by title or subject as
required in the LC’s site as shown in Fig.4.

B mai Manuscript Collection: Heme

Agian Division, Likrary of Cangress
Search by Kevword | Browse by Tiiles | Subjects

Selections from the Naxt Manscript Collection feabmes ceremonial writkigs of the Nud people of Yunan Province,
China. The Library of Congress's N callection is the Jagest outside of Chma and i considered one of the frestmtbs o]

Fig.4 LC’s Naxi Collection can be searched by keyword

Fig.5 shows how GMNet has enhanced both the
retrievability and usability of the LC’s unique collec-
tion on the Naxi culture in the world with dramati-
cally different approaches. When a user does not
know what Naxi is all about but has entered the Naxi
Manuscripts from Fig.2, “Random” search can pro-
vide enormous amount of information to a user in a
great hurry. For example, Fig.5 shows that the images
randomly displayed on the screen. From that display,
one learns immediately that there are many keywords
which can be used for searching the LC site (Fig.4),
such as “ceremonial”, “sacrifies”, “pictographs”,
“animals”, “divination”, “deity”, “fortune-telling”,
“Tibetan language”, etc.
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Now, having a much better idea on the types of
images included in the Naxi collection, if one selects
the pretty picture (“Illustrated card with Tibetan lan-
guage”), the user has three choices for asking more

s erg --:-J'Jﬂ
Fig.5 Random images for user’s browsing and selection

Similar

Traditional Search

[Hlustrated cards (with
Tibetan language)]

Random

Browse

Similar | Larger | Info

Content-Based Search

Larger

Restart

ustrated cards (wi
i usge)]
—| similar | Larger | Info
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information at the click of any of the three choices
(Fig.6):

(1) Similar—for all the images of similar color
and shape. This opens up all possibilities for all re-
lated images which are totally unknown to the user
earlier;

(2) Larger—for enlarging the images at multiple
levels of zooming depending on the resolution of the
image. Once the image is larger than the icon, digital
watermark will be shown dynamically to protect the
copyright and intellectual property of the image
creator, and in this case, the image owner is the Li-
brary of Congress;

(3) Info—for textual descriptive information
showing all the available metadata fields. In the case
of Naxi, it will have the Library of Congress’ Naxi
site indicated in the “Source”, which can be linked
instantly. When full-text original source available in
PDF document, sound, and video are available, they
can be linked instantly as well.

da | [Hius ar
ausge)] Tibst, =]

Similar | Larger | Info  Similar | Larger | Info similar | Larger | Info

[lusi
Tibeta

Similar | Larger

Info

similar | Larger | Info

[Mlustrated cards (with Tibetan language)]

Location:

Rights:

Source:

Description:

15007-1934
Asis, China, Yunnan Sheng [Province]

[Mllustrated cards (with Tibetan language)] is from the
selections from the Naxi Manusaript Collection which features
cerernonial writings of the Naxi people of Yunnan Pravince,
China, The Maxi collection of the Library of Congrass is the
largest outside of China and is considered one of the finest
in the world. The Naxi use a unique pictographic writing
systern that is sirnilar to the andient Egyptian and Mayan
writing systems. It is the only living pictographic language in
the world today. -- [from the home page of Naxi Collection of
the Library of Congress Asian Division].

Library of Gongress Asian Division

http:f/memery.loc gov/intldl/ naxibtm|/naxihome html

[Haxi pictograph Pts = Naxi 2u xiang xing wen jing

dian).

Resolution 24, Click to select the region of interest

Fig.6 Three choices for a user to gain more information on the chosen image
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Linking images to bibliographical resources

Thus, with just a few clicks, a user’s knowledge
on a subject can have a quantum jump from total
ignorance to knowing rather substantially about the
subject. At this point, should the user wishes to find
more information, such as books, journals and addi-
tional Web resources on Naxi or any other related
topics, he/she can be linked instantly to these biblio-
graphical and Web sources, such as OCLC’s World
Catl, Universal Library, Internet Archive and Google
(Fig.7). With these instant links, user can truly and
seamlessly access the world invaluable resources in
all formats at their fingertips. This is also where the
users can benefit from projects like the Millions
Books when both the quantity and quality of the
digital resources grow!

Linking to world digital resources

Chen / J Zhejiang Univ SCI 2005 6A(11):1206-1215

image collections from academic educational and
research partners in the world, it is important that it
can link to the world digital collections for instant
access by the users. Considering the enormous cost
involved by an institution in developing its digital
collection(s), it becomes clear to us that it is not only
impossible but also conceptually unsound to consider
any centralized digital collections. For this reason, we
have judiciously identified over 2300 digital collec-
tions around the world, and all of these are instantly
searchable and linked from GMNet. Online users are
provided with similar search capabilities to enable
them to retrieve these world digital resources—images,
sound, and videos—with complete backup of textual
descriptive information and referral to the world rich
bibliographic resources, such as the OCLC’s World
Cat. In GMNet, users can also access all collections
including the World Digital Collections by geo-

Since GMNet is intended to be an effective
gateway to the world cultural, historical, and heritage

graphical locations. Fig.8 is the screen showing that
over 230 countries and geographical areas are listed
for instant retrieval of the available digital resources
on and from those areas.

It is impossible to cover all the features of
GMNet, but two additional ones are worthy of brief

' OCLC (Online Computer Library Center), a worldwide library
cooperative, provides access to its 1 billion records in the full World
Cat, reflecting the holdings of some 9 000 libraries in the world

N Global Memory Net - Home - Netscape
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The first "Search" function is to enable the users to search all databases -- collections, news, etc, -- of
the Global Memory Met, instead of going to each individual Project under Collections, The search
results will be displayed by collection before one goes to find the details of the retrieved images.

In addition to this cross-cultural search capability, Global! Memeory tet will lead the users directly to
search OCLC | Google | Million, We shall explain how this works:

SCLE (Online Computer Library Center), a worldwide library cooperative, provides access to its 57
million records in the full WorldCat, reflecting the holdings of sorme 9,000 libraries, Tou can access this
through OQCLC's First Search by clicking the OCLC link in the following listing if you have proper
authorization from QCLC, If not, yvou can benefit from a free co-branded tool with vahoo officially
launched in mid-November 2004, This toolbar provides one-click access to Open WorldCat as well as
“rahoo! Search’s Web search engine. This means that by installing this toolbar, one can access
currently 2 million of the 57 million records available in the full wWorldCat, In time, the click-through will
access more—perhaps all—of the WorldCat database, as vahoo! begins to “harvest” the full file now
offered by ©CLZ, The new toolbar also supports access to other ©OCLC database services, such as
FirstSearch and netlibrary, for those using the toolbar via library networks. The Yahoo!/OCLC Toolbar
works with Windows 98/2000/%P and M= Internet Explorer 5.0 or higher, After downloading the file
from www,oclc.orgftoolbar, a user will have to execute the file to install the toolbar, When installed,
users simply enter a query in the search box and either click on the WorldCat logo on the far left or
use the drop-down menu to the right of the search box {*Search Web ?") to reach the “Libraries” link.

Qur site users can alsa go to Google directly and search its Google Schalar, Google Print, Gaogle
Image, etc. by clicking the appropriate links listed in the bottorn of this screen.

The Million link enables the users to search relevant textual information related to the images in the
Lniversal Librarp of the Carnegie Mellon University with contents from contributars of the J5-Chine
Miftion Book Eroject and US-Ingia Million Book Project, The same content can be retrieved at the

Welcomne! ceshehen!
Login successful!

Login il
————————  indernet Archive's site.
UserID | |
Password |:| Search OCLL's WorldCat Search Gaogle Print Search Universal Library
Search Google Scholar Search Google Images Search Internet Archive ﬂ
El=EzE=l I == = e

Fig.7 Seamless integration with OCLC’s World Cat, Universal Library, Google, etc.
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M Global Memory Net - Home - Netscape
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Search collections by Country

Morth America: Canada « Mexico « United States of America

Caribbean: Antigus and Barbuda - Aruba « Bahamas - Barbados « Bermuda « Cuba = Dorninica « Dominican
Fepublic « Grenada « Haiti + Jaraica « Martinique « Saint Kitks and Newis « Saint Lucia « Trinidad and Tobage

Central America: Belize « Costa Rica - El Salvador « Guatermnala « Honduras « Nicaragua « Panama

South America: Argentina « Bolivia + Brazil » Chile « Colombia + Ecuadaor « Guyana « Paraguay « Peru « Uruguay -

Europe: Albania - Andorra « Armenia « Austria « Azerbaijan « Belarus « Belgium « Basnia and Herzegovina
Bulgaria « Croatia « Cyprus » Czech Republic » Denrnark « Estonia « Faroe Islands + Finland « France « Geargia »
Gerrnany - Gresce » Greenland - Guernsey - Hungary « Ieelsnd « Ireland » Ttaly - Latvia » Lischtenstein .
Lithuania « Luxembourg « Macedonia « Malta -
Rormania » Russia » San Marino » Serbia and Montenegra « Slovakia » Slovenia « Spain « Sweden « Switzerland
Ukraine » United Kingdom, England « United Kingdom, Scotland » United Kingdom, Wales « Vatican

Asia: Afghanistan « Bangladesh « Bhutan « Brunei Darussalam « Burma « Cambodia « China « East Timaor « India «
Indonesia « Japan - Kazakhstan - Kyrguzstan - Lacs « Malaysia - Maldives « Mongolia « Myanrmar - Nepal « North
Korea s Pakistan « Papua New Guinea « Philippines + Singapore + South Korea » Sri Lanka » Taiwan « Tajikistan «
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Fig.8 User can search collections by countries and geographical areas

mention:

(1) Multi-collection, multilingual and multime-
dia search capabilities. Currently users can search all
the collections at once or going to each individually.
When there are languages other than English present
in any of the collections listed, language search se-
lection will be shown. Currently, Chinese, Vietnam-
ese, Thai, Croatia and Italian are present. For example,
we can retrieve the ancient Waka poem from the
Tsurumi Collection in both English and Japanese. The
PDF icon can provide the contemporary Japanese
translation because the ancient Japanese are generally
not readable by non-specialists, and the sound icon will
play the current reading in Japanese as shown in Fig.9.

(2) User’s own project creation. When a user
found images of his/her choice and would like to keep
them for whatever purposes—report writing, lecture
presentation, showing to friends, etc., they can create
up to three own projects on any subjects for a selected
time period, such as 3 months. Upload functions are

also possible for them to be a contributor to the sys-
tem pending on the resolution of security issues.

CONCLUSION

The above is a quick birds’ eye view of Global
Memory Net (GMNet) and its latest development.
Our next steps will consider the development of
simpler system version to enable the involvement of
more organizations in the world with lesser techno-
logical capabilities, the expand of subject areas be-
yond the culture, history and heritage, etc.

When we view our world from a global dimen-
sion, it is really much smaller than in the past. To be
able to fully leverage the world’s rich information
resources for the benefit of all citizens in the world,
we have shown GMNet’s way to seamlessly integrate
all types of resources together, and make the use easy
and transparent to users. To accomplish this, we need
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Fig.9 Multilingual and multimedia retrieval—Japanese Waka poem in English and Japanese with PDF
and sound files for contemporary Japanese translation and reading

to seek international partnerships and collaboration.
This is what the ICUDL and the Universal Library
(Million Book Project) are all about, and it is also
what Global Memory Net is all about.

As I have traveled from country to country with
special “global” lens focused on the potential sharing
of cultural and heritage resources in the cyberspace, I
was struck with the great potential for meaningful
collaborative activities. Global Memory Net has a
space holder for everyone. Instead of building local-
ized digital libraries, let us work on building up
large-scale digital contents in multimedia format
together beyond national borders for sharing with the
world, and let us also explore together the fertile fu-
ture for distributed cross-disciplinary collaboration
(Chen, 2001).
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