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International Collaborative Digital Strategy: Promise for Libraries in A

Knowledge-Based Society
Chingehih Chen
(Prolessor Gradume School of Library and Information Science Simmons College, USA)

Abstract: This paper will explore the exciting and changing time we are in, and how important
it is [or us to know what to do 1o prepare our libraries for this new era, If we can hold fast to our
puiding principles on universal knowledge necess and provision, and know how o use the available
wechnologies effectively, we can make this tinve of change & moment of dazeling opporiunity for all li-
brarians in this knowledge-based society.

This paper will focus on a few key concepts—"digiral®, “global”, “universal access”, “knowl-
edge access™, “collaboration™ and “strategy™, especially “Global Digital Libeary™.

Ins tke last decade, we have witnessed the incredibly fast-paced developments in digital tele-communica-
tions technology thar has profoundly changed every aspect of our lives, In the Report of the President's Infor-
mation Technology Advisory Committee's [ PITAC] 1o the President, entitled Information Technology Re-
search ; Imvesting in Owr Future [ February 1959], ten critical “national challenge transformations™ were
identified:

1. the way we communicate

2. the way we deal with information

3. the way we learn

“4. the practice of health care

§. the natwre of commeree

6. the nature of work

7. how we design and build things

8. how we conduct rescarch

9. our undersianding of the environment

10, Government.

In just three short years, we have all personally experienced how our lives hove been changed! Due 1o
time constraint, ) shall focus on how )T has changed “the way we deal with information. ™ Today, most poo-
ple in many countrics have their options wide open in terms seeking and retrieving information. Although
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printed sources are still used by very large percentage of world populations, but to those countries with good
Internct secess, we have seen the d h in inf ion secking behaviors from those of the past.
With the powerful global network available 1o many of us &t considerably low and affordable cost, more peo-
ple have trned 1o the Interner and World Wide Web for all types of information, © Yes, the lnternet has in-
deed changed the way we “deal with information” in very big ways, and have meved us up 10 the lovel that we
are capable 1o 1ruly 1alk, beyond “data” and “information,” about “knowledge” in real subsuantive ways rath-
er than using the word it as » fashionable “term. = With the new trends, there are indeed major issues facing
librarianship. 1 we know how o capitalize on the cxciting and challenging opportunities ahead of us, we con
have a spectacular role in this digital and nevworked knowledge society. I not. we will have the danger of -
ing sidelined and ignored [Chea, 2000].

As 1 am ralking about this, T eannot help to remember an carly study of mine on citizen's information see-
king. The study's results were reported ns a bascline document for the first White House Con ference on Li-
brary and Information Services in November 1979, and were the basis for the book, In formarion Seeking ,
by Chen and Hemon [1982], which has been used widely for information need swudics. During that carly pe-
riod more than two decades ago, it was shocking to find that of the citizens surveyed in six New England
stancs, only 173 of them consulted library—in this case, we relerred 10 public librarics—in information see-
king situations. Only 33 of the 1754 mentioned library as the most “useful” information provider. That was
the time when the Internet and WWW were nowhere 10 be seen by general public. 1 cannot help wondering
how library is compared now with the Inicrnet and WWW as viable and {requently used inlormation sources?

A this celebrative o I 2m not here 1o paint 3 “gloomy™ future of the libraries. Instead, 1
would like to share with you the excitement of & global collaborative vision with tremendous potential in this
digital, distributed, networked and knowledge-centered environment. [ hope to cuplore together with you the
exciting and changing time we are in, and how important it is for us te know what to do 10 prepare our librar-
ies for this new era. 1 we can held fnst 10 our puiding prineiples on universal knowledge aceess and provision,
and know how 10 use the available wechnologies cifertively, we can make this time of change a moment of daz-
tling opportunity for all librarizna in this knowledge-based socicty.

1 Digital Gift to the World

Grossman and Minow in their book, A Digirel Gift to the Nation [Grossman & Minow, 2001] quoted
from the CEO of Hewlett Packard Corporation:

1 believe we are now entering the Renaissance phase of the Information Age, where ereativity and
ideas are the new currency, and inventions is a primary virtue , where technology truly has the power o
trans form lives, not just businesses , where technolofy can help us solve fundamental problems.

Carly Fiarina, Chief Executive Officer
Hewlett Packard Corporation

Then they went on to state in the Exccutive Summary of their book:

In the age of information, the nation's prosperily , its democracy , ics culture, and its future will
depend ax never be fore on the training , skills, ideas, and abilitics of its citizens. The people’s access o
knowledge and learning across a li fetime in the seiences and humanitics must become @ national imperas
tive in the emerping bnuwledge-based ccomomy. In the past decade , information technofogy advanced

@ While in 1994, there were a mere 3 millon Internet and WWW uzers, it has grown 1o over 300 millions now, it
will be mere than one billion by the year 2005 (Chen, 1859).
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the sciences and trans formed the ecomomy. Inithis decade, information techmology will serve all of
tiety and transform our deily liver, [Grossman & Minow, 2001, p. 3.]

As we gather here oclebrating the S0th Anniversary of this great libeary of the world, Shanghai Library,
1 doubt thar 1 can articulate betier the role of information vechnology (1T) in this emerging knowledgebased
economy except sdding the “global” concept. In other words, instead of articulating a nation’s prosperity, ity
democracy, its culturc, and its future, we need 10 expand 1o thase of the world. To borrow the book tide of
Grossman and Minow [2001], let's consider our libraries’ “digital gift to the world. ™

In expending on this, while leaving many essential topics relsted to libraries and knowledge manageenen
10 my Chinese and interaations] collesgues here 1o claborate, 1 would like 1o focus my talk on 2 lew key con-
cepte—"digital", "global”, “universal sccess™, “knowledge access™, “collab = and = egy . s )
ready suggested in the tite of my ulk. Given the nature of our work, my emphases will sutomatically oc
=Global Digital Library,” which | sdvocated as eacly as in 1993 [Chen, 1983], and have p d the tp
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The blue-ribbon Committee found the Library indeed falls short in realising the promises of this digital
age, snd made numerous recommendations ia sreas listed above. 1 would recommend the report to all of you,
g will give just & flavor on what was commented and recommended : .

(1) The Library should explore cooperative arrangements for distributed collections more sggreasively,

(2) Digital preservation should be a global concern, and the Library shoald have a loag-1erm plan and

strategy,

(3) The Library should treat the development of a richer but more complex metadata eavironment as a

strategic issuc,

(4) ln “the world beyond its walls™ scction, the report calls LC to functions much less in isolation from

its ¢hieats and peers, and must have more visibility in the digital arens,

The report further starea that “the current transition to digiul content calls for extraordinary, unproce=
dented collaboration and coordination, ™ sad LC needs 10 be “more proactive in bringing together stakeholders

forcefully ever since in my speaking and publications scrivitics. This focus should also match well with the
theme of this international forum, *Knoudedge Navigation and Library Services: International Coopere-
tion™, Because “sceing is believing,” 1 shall ke the liberty 10 nccompany my talk with & number of visual
d ions, which | apologize in advance for not being able to reproduce in this printed copy. This is one
practical example of the power of “being digital™ a5 | am borrowing another phrase, the ritle of a f; ook

8 p in digital publishing and digital library research and development™[p. 153].

From the global srena, it is sale to assume that the findings on LC should hold tree to a1l narional librar-
ies. Thus, the recommendatioas made for LC a3 well as the strategics prescated in the Report are traly wor-
thy of our scrious consideration. The eall for LC 1o plan and str for = dinary, unprecedented eols
Lab ion and dination” both in the S and globally should be of great relevancy w0 all national as well as

from, Nicholas Negroponte, Being Digital, in 1996, Despite the true values of the originals of o)l hardeopy
materials, such os books, journals, manuscripts, rare books, etc. ; and anslog resources, Like shides, audics
videos, and films, nothing can be shared via the powerful global network unleas they are digital resources. ln
2002, 1 believe that the diffcrences between digital and analog are clear to moat librarans and informatioaal
professionals, bur the challenges are many. These include:

(1) How w buil digital collections? What and how to digitise?

{2) How w preserve s digita! bmu.p."’

{3) How w organice and monage digiaal resources?

(4) How to find funding resources vo build large-scale digital resources?

(5) How to create efficient IT infrostructure to sccommodate these digital resources?

(6) How 1o integrate high-tech RE D results 1o create interoperable digital systems wilisiag these diginl

resourees?

(7) Ewe

These are problems and chall 10 everyone. Since many national libraries are represested
bere, let me use our largest national library in the US, the Library of Congress (LC)., a5 an example. Arising
from LC's own “sease of its vulnerability and uncertainty at the dawn of the information age and attempts 1o
respond closely 1o the institution's own sense of its mission, LC asked to have a study conducted 1o provide
surategic advice concerning the information vechnology path that LC should waverse over the coming decade. ™
As 8 result, & report entitled LC21 ; A Digital Sirctegy for the Library of Congress TUS. Library of Con=
gress, 2000] was published, In the Prefsce of this reported, it sustes:

The Library of Congress (LC) isa living and wital library and af the same time an icon, 1t is caxier to
be a dibrary than o be an icon , bat it i wo easy thing to be a library amid the turmoil o the digisal rev-
olution. . . Every technology is 1poken of as one that can store or transmit or search “the ensire Library
of Congren” insquare inches of disk space or mirutes or seconds of proceting time. .. Ineviiably, re-
ality falls short of what the icom seemy to promise [p. ix).

large lbranes in the world.
1 Digital Library Development

o the midst of eurrent incredible technological revolution, clearly the trend is 10 demand for faster, wi-
der globsl network for more accurase, reliable and secured tranaler of large-scale, multi-formarted informa-
tion. This means that many services and activitics that were not possible to offer and carry out due 10 the lack
of network speed and bandwidth can be eilectively explored now., In the sress of library and information serv-
wes, many liction-like concepts b hable, more realistic, or cven opereble now. For example, uni-
versal aceess 1o information from s borderless global digital library or virtal libeary with unlimited muhimedia
resources is & vechnical reality. This will, for sure, challenge our traditional thinking of collection develop-
ment, The raditional idea of “owning™ gives way to "sharing” bocause no library in the world is possible o
have everything. When library resources are pulled together, their richness is unmatchable.

Clearly, projects related 10 large=scale digital libraries, high-resolution image databases, neteorked mul-
timedia knowledge base, intelligent indexing and retrieval, distant education and learning, and the like will
have great and direct impact oa the way we do our business in libraries and information centers.

11 is impossible for me to cover all these 1opics: | ahall claborate on “digieal library™ more. More infor-
mation ean be found in 1T and Glebe! Digital Library Development [Chen, 1999) and Global Digital Li-
brary Development in the New Millennium: Feriile Grownd for Distributed CrosrDiseiplinary Collabora~
vien [Chen, 2001).

3 Knowledge Management and Digital Libraries

On July 11—13, 2001, 1 was invited 10 give & keynote specch a1 the First International Con ference on
Knowledge Management in Graz, Ausinia, The vopic which 1 was asked to sddress is “Digital libraries (DL}
a3 imporunt ingredicat of knowledge management (KM). ™ As 1 was preparing my talk. | resliced that DL is
a0t just the imporeant ingredient of KM, In fact, DL and KM sctivities cover many common areas. Some of
them are: !

(1) Ioformation Assets—What and where are the information assets of our institutions (organizational
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memary), how o scguire knowiedge, et

(2} Information Overload—How to overcome this problem in order .iar us 1o provide the most relevan:
informarion cesily { through hyper-linking process, relovance filiering, et )

(3) Knowledge erention

(4) Knewledge discovery—Through dats mining using clustering, segmentztion and other techniques,
text mining, information visualization ets.

(5) Knowledge flow—Through collaboration, compurer mediated communication, portels (information
gatewny), ote,

(6) Knowledge retricval—Metadata und orgenization of keowledpe, multi-lingual reveieval, intelligens
agent, comtent-hesed image retrieval, digitel video summation and analysis, et

4 International Collaboration and Universal Access

It is clear that to pddress the above-mentioned nress, muleiple skills, knowledge and expertise will be
needed. In addition to library and informarion science prolessionals, we alse need elose collaboration with
campuler scientists, communications and network experes, and subjeet specialists. This is why collaberation
crassing sulject boundaries is essential. While digital libearies offer grear potentials and promises, there are
many unsolved problems and issues. Digital libeary RE&IY aetivities in resear years, partizularly these suppoe-
ted by the (55 National Science Foundarion's DL-1 and D12 initiatives, have made substantial contcibution 1o
the Fundatnental knowiedge of digital librarics, yet major problems idenified Ly Lesk in 1997, such as inter-
operability, scalability, suswainability, standards snd merhods for crganization of digital resources, retrieval
of largescales multimedin/muhimodal/multilingual digita] ressurces, copyright and imellectual properties,
cte. continue te be hunting us [ Lesk, 19877,

Because of the enormity of these ynsolved problems and issves, today’s digital libraries, regardless what
wypes, are poor shadows of the snslog libraries in nearly every intellecinal respeer,

With this as a background . we can understond the need for international eoliaboration in order 1o achicve
universal aceess of information via global digital librasies, Claly through internavional collaboravion, we can
eventually fulfill the viston of the PITAC/Digital Library Panel’s Vision that “all citizens anywhere anytime
can use any Internet-connected digisal device 19 search all of human kaowledge” [US. PITAC, 2001).

In addirien ro sharing digital information anywhere anytime with snyone, international collaboration will
also share national skills, svoid duplication of elforts, and create more harmonious standards,

To this end, the US Motional Secience Foundation introdueed fts larernarional Digital Library Project
{IDLP} in January 1993, [DLP iz intended ro contribute to the fundemental knowledge required 1o croate in-
formation systems that can operate in multiple languages, formars, medin, and socisl and organizational con-
texts. The program's RE D activities focus on:

{1} Interoperable technologies;

(2} Technology for intellectual property protection in 2 glabal markerplace, and

(31} Methods and standards for ensuring long-term interopersbility among distributed and separately ad-

ministered dotabases and knowledge bases,

r iz hoped that eooperative rescarch an help avoid duplicatian of cffars, present the development of irag-
mented digital sysiems, and encourage productive interchange of knowledge and date around the world,

5 Two US-China Collaborative Projects

Let me share with you two US-China callabarmive digitl libraries which | am evrrently involved in:
5.1 CMNe ( Chinese Memory Net ) US-Sme Collaborative Researeh toward a Digival Library i Chinese
Sendiey

This was one of the very first NSF/IDLP projects Tunded in carly 2000 to work toward o digital libeary in

""of Chen's carlier Emperor Project on the First Emperor of Chi-
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Chinese Studies, which is interpreted in the broadest sense. As the Principal Investigater (P1) of this R&D
preject, my collaboraors came from the US, Bejjing, Shanghai and Taiwan, Our research teams are most in-
terdisciplinary with computer scientists, librarians and subject speeialist, such as the resenreh teams at Tsing-
hua University and Peking University in Beijing, Shanghai Jiso Teng University.

Understandably when we are researching into the crosscountry, muls-language subjeer arcas, we will
face many dilficult problems and issues which need to be explored and researched collaboratively, Some of the
CMNer collaborative rescarch aress include:

(1} Interoperable multilingual information systems;

{2) cross-language retrieval systems;

(3) multiseriptural and multiculturs] interfaces;

{4) distribueed digitnl librarice including sound, data, text, image, and video;

(5) metdaa echnigques and tools;

(5) large-scale digital content development;

{7} prescrvation and archiving of digital scholarly informarion, including technology and procedures for
long-term information asset managemnent;

{8} social nspects of digital libraries and cross-cultural context studies;

(9) use of digitel libraries at all levels of instruction;

{10} economic and copyright issues: authentication, rights, and fair vse; and

{11} clectranic publishing and scholarly communication technology, including collaboratories, online re-
positories; and new methods of organizing knowledge disteibution,

With such an ambirious list, elearly it is impossible lor any ene institution or ene group 1o wckle all the
prablems and issues. This is where the beaclit of having the “international” and “collaborative™ approach,
Let me just provide a eouple quick demonstrations:

5.1.1  Large-scole content and image date-base building

Capitalizing on the cnormous nnalog and digital rezources

na and his terracone warriors and horses [ Chen, 1991 and
other source materinls], a large imoge dutabase consisting of
several thousands wvery high-resolution images ( some are
scanned at higher than 1 200 dpi with compressed TIFF file
larger than 30MB per image for some), A demonstration
exhibit was mounted using the LUNA Insight soltware. Thiz
illustrates vividly the potential of a qualizy high-resolution im-
ape base for scholarly rescarch, preservation, ew. Figure |

A sample sercen foom the
Emperor Exhibit

Figure L.

shows a streen

of this exhibit, where 10 full-size terracotta warriors ¢an be
retrieved upon search by various metndais elements, such as
keyword, title, cte, .., and sny portion of it can be enlorged.
Furthecmose on the very same screcn, contemporary artist's
colored drawings can be retrieved and displaved 1o show the
difierences of what those warriors look now and should look
2 helore, Detailed metadata on the image con alse be displayed
. "= (on the upper right column). Clearly, it is undispurable that
_="’_“‘Fv-n"*ﬁmﬁﬁéiﬁ RSN T

Figure 2. A sample bascline database

this kind of sccess 1o images is {ar more superior than what is
currently poasible in most of our library and information con-

i

record of an image TErS.



- 276 - BRSPS B WS — I — EE s E SRR XA

What is the real labor-intensive work is the content building on each of the images. Figure 2 shows the
background dasbase record [or cach of the image. Without these annotated information, even the retrieveg
image is whet the user wants, it will mean not much,

5 1.2 Sample Value-added International Collaborative RED activities

Benefiting from the rich large-scale bassline convent builing, the project international collaborators cap

begin to condact additional valuc-added R&D, For example, although CMMNer is a very small {{rom funding

point of view) and new program, yet in two yeors, we have already begun 10 see significant collaborative re-

search. For example;

(1) The collaboration with Praf. Soo's Group (computer sciense) at the Mational Tsinghun University in

Hsinchu, Tatwan on ontology and intelligent agent is to be reported ar the ACM/IEEE Joint Conference on

Digital Libraries {JCDL) in Portland, OR, July 15—18, 2002 [Soo, Ler, Yang & Chen, 2002) (see Figure 3),
T

At B s
SIS e

Figure 3. Processes of ontology-based image Figure 4.

Thumbnail everviews of Great Wali stonies,
disploved geographically and clustered by time,

(2) The collaboration with Profl. Howard D. Wactlar’s Group (computer science) at the Carnegie Mel-
lon University using their Informedia technology 1o extend o exvend the historical perspectives using the
Emperor's muliilingual materials is 2lso 1o be reported at the same JCDL Conference in Portland [ Wactlar &
Chen, 2002] (see Figure 4).

BN LAy

i

e i

TT] e e e i = e

Figwre 5. Using Simplichty technology w retrieve Emperor imsges
{3) The collaboration with Prof. James Z. Wang ¢ computer and information science) at the Pean State
Uriversity in the area of semantic coment-based image retrieval using the Emperor data has shown great
promise for handling both Chinesc as well a8 the world art treasures and other subject images [ Chen and
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Wang. 2002), Figure 5 shows an image from the Wda (downloaded from hup://www, unc. edu’courses’
hist033/), upper-left corner image, is used as the query 10 find related images in the Emperor database using
the Simplicity wchnology.

These are just beginning example to show the “international collabarative digital strategy” of onc small-
scale NSF/IDLT projeet to benefit from synergistic cfforts, to avoid duplication effort, and 10 maximize the
RED results, 1 don’t need 1o expand further on the promiscs for nntional libraries to collaborate in this
knowledge-based digital age.

5,2 ChineUS Million Book Digital Lilrary Froject (hereefter veferved to as the Miltion Projeet)

Differing from the smali-scale US-China international collaborative R&D project, ChMer, this Million
Project is o wvery large-scale international digitization project, co-sponsored by the Ministey of Education
{MOE) of China, US/NSF, as well as other private sources. The US CorPls are Professor Rej Reddy of Car-
negie Mellon University and Ching-chib Chen, and the Chinese Pl is Prol. Gao Wen of the Chincse Academy
of Sciences. | shall quone a few pacagraph from the Memorandum of Agreement and the Mews Release of the
MOE of Chins:

*The Digital Library with its large quantity of digital multimedia information enables one 1o
search for needed information through the Interner. The digital library's source data and information
may come from [ibraries . muesewms, archives, universilies, governmeni ieclors, professional organiza~
tions, or any person in the world | and fts vision is fo provide access io all human knowledge in digital
Sforms anytime, anyuhere, wia the Interner.”

¥ o the bigpest current global wunselved challenge is how to place large quantity of resources on-
line, sayae leas |=million books with text and images,” in order fo thus making @t global accessible.

“1tis expecied that c fter two or three years, the China-US Million Book Digital Library Project
will be able to place e substautial portion of the one million books online for plobal eccess via the Inter-
nee. Both the Chinese and American colisborators will create o world-class technical platform with &f-
fective and efficient service andd management for this propored Global Digical Library.”

“In China , around 10 primary universitics and institutes , inciuding Peking University , Tsinghua
University , and the Graduate School of Chinese Academy of Sciences in China will be organized io
parcicipate in this Million Book Project, led by the 211 Qf fice of the Ministry of Edueation. Each
participating university-based Digital Library Center has agreed to take on the needed rescarch and de-
welopment tatks in developing high-end computer sysiems fo meei the needs of the Million Bocks Pro-
ject, More significamly, each aprees to choose and offer its special , unique, and valuable in formation
resourcer books, paintings, seul pinres and cultural objects— for this digital project. Esch participal=
ing center will apree to digitize these resources under the sponsorship and supervision of the 211 of the
planning Committee of the Ministey of Education of China,”

Clearly, tiliﬁ US-China Million Project and the US-India Million Project arc the most ambitious interns-
tional elfort in systematically cresting several terabytes of digital contents of high quality for universal access
as of 1oday. This can only be achieved through the highelevel international collaboration. Cace these digical
resources are available, they are truly “digital gifts 1o the world!™

6 Conclusion

In recent years, we have passed several “information jumps”™—{rom speech 10 writing 10 printing, and
now to digital sources svailable via wire and wircless communications. For the librasies in this knowledne
bascd digital age., what lies ahead is & real jump for us towsrd universsl information access via the globally
connected distributed information and knowledge sysiems. With efforts like the Million Projects, concept of
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e e
e “global digital Library,” which [ have been advocating dor aver a decade, is technologically leasible ngy,
Yer, continuing 803 efferts are needed 1o addeess the probiems and issucs identified caslier through collabe-
rative for large-scale distributed digital contems [Chen, 2001].

Clearly wizh these developments, the role of libravies and libearians for the 21st century will wnquestions-
bly change substandally. Mow, it is clear thar the Jack of proper technology is s longer an obstacle, Ba,
technology is net the end in itself rather 1he means to an end, We should use s marvelous vechnology 1o en-
alile us "to do more by doing less” [ Dertouzes, 1997]. As the lbrarians specalate on their worle in this new
millenninm, what we must do is 1 make sure we can develop a vision for our future in this Iotermesenobled
knowledie society, e deline ivs role in facing o new Trontier. Bur, the greater challenge for vs is 0 under-
srand the evolutionnry paih and the trangitional stravegics thar will be receazary to guide us from where wo nre

reday 10 any Next Generation Internet-relaved vision of vomorrow { Instivute for Infermation Stodies, 1988).

“What makes this point i fuman histary 5o intevesting i thae we are all— people, orpanizations, and
governments——sirag pling with the vasi changes m our processes and provedures chat the Tnternet is
bringing about . ard will contimee to bring abont. The challenge is not to predict the emd point of che
change—ramely, what the Internei-emabled futwre will be—but rather to betier undersiand what we
nsi cdo foday and tomerrow, wo matter what the Interner becomes or brings about, .. What people and
inslitutions can do o cope with the changes the Internes will bring , however it emerges.”

[ Institue lor Information Siudies, 1598],

This is truly a big order!

In closing, et me ofler again my sineere congravulntion end best wishes to Shanghai Library for its 50

vears of glorious achievements, While » g in this stare-of-vhe-nrt suditorium of this porgeous library, let us
reflect on what it was like 50 years ago. | have taken the liberty in showing a lew sereens of 1l images of
Shemehai Library then snd now in 1532 and 1996 by vsing the Emperor’s Exhibic system ( Figures 6—5) -

gethier with another demonsteation on what Shanghai was in the carly 19705 and now,

BEES SIS Library Consortia and Resource Shacing
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Figure 8. Sharghsi Librory (1352-10p 4 pictures oa the left and 1996-Jower 4 on the leli,

with enbasged front view of the new library on the right)
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