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About the Digital LibrariesInitiative Projects
Background

In 1994 the Digital Libraries Initiative (DLI), a joint initiative, of the National Science
Foundation (NSF), the Department of Defense Advanced Research Projects Agency
(DARPA), and the National Aeronautics and Space Administration (NASA) of the U.SA.,
has funded, in Phase I, six research projects for digital libraries — storehouses of information
available through the Internet. The total funding was of US$24.4 Million for four years from
1994 to 1998. The aims of the projects were to develop new technologies to dramatically
advance the means to collect, store, and organize information in digital forms, and make it
available for searching, retrieval, and processing via communication networks — all in user-
friendly ways.

The Participantsin Phase |

The six digital library projects were established by six major universities respectively,
including University of California at Berkeley, University of California at Santa Barbara,
Stanford University, Carnegie Mellon University, University of Illinois at Urbana-Champaign,
and University of Michigan. Each of the six universities was aso teamed up with their
partners from the industries and other organizations. For example, UC Berkeley has worked
with the State Agencies and Organizations such as California Department of Water Resources,
Cdlifornia Resources Agency, California Department of Fish and Game, etc., Federa
Agencies and Organizations such as U.S. Geological Survey, and industrial partners such as
HP, IBM, Xerox PARC, Sun Microsystems, etc.

The Six Projects

Although aiming at the common goal to research into developing the necessary infrastructure
and technologies to effectively store and manipulate mass materials in digital formats, as well



as search and display selections from and across large collections on the Net, each project has
its different focus.

"The Environmental Electronic Library: A Prototype of a Scalable, Intelligent, Distributed
Electronic Library", led by the University of California, Berkeley.

This project plans to produce a prototype digital library with a focus on environmental
information. The library will collect diverse information about the environment to be used for
the preparation and evaluation of environmental data, impact reports and related materials.
The research prototype is intended for eventual full-scale deployment in the State of
Cdlifornias CERES production systems. To create the prototype, researchers will produce
technologies, which alow untrained users to contribute to and find relevant information in
other worldwide digital library systems. Research areas include automated indexing,
intelligent retrieval and search processes; data base technology to support digital library
applications; new approaches to document analysis; and, data compression and
communication tools for remote browsing.

"The Stanford Integrated Digital Library Project”, led by Stanford University.

This project wants to develop the enabling technologies for a single, integrated "virtua"
library that will provide uniform access to the large number of emerging networked
information sources and collections, both on-line versions of pre-existing works and new
works that will become available in the future. The Integrated Digital Library will create a
shared environment that links everything from personal information collections, to collections
found today in conventiona libraries, to large data collections shared by scientists. The
research thrusts of the project included: information sharing and communication models,
client information interfaces, and information finding services.

"The Alexandria Project: Towards a Distributed Digital Library with Comprehensive
Services for Images and Spatially Referenced Information”, led by the University of
California, Santa Barbara.

Project Alexandria will develop a digital library providing easy access to large and diverse
collections of maps, images and pictorial materials as well as a full range of new electronic
library services. The project is centered at the University of California, Santa Barbara, with its



major collections of maps and images and its strong research focus in the area of spatially-
indexed information. It also involves the State University of New York at Buffalo (SUNY -
Buffalo), the University of Maine and several industrial partners. The project will begin with
collections of digitized maps, images and airphotos relating to Santa Barbara, Ventura and
Los Angeles counties using software developed for geographical information systems. Over
four years, the project will grow to include other components at UCSB, SUNY - Buffalo,
Library of Congress, the United States Geological Survey and the St. Louis Public Library, as
well as other interested libraries. Each site will include, as necessary, facilities for
geographical information interfaces, electronic catalogues, and information storage and
acquisition.

"Informedia: Integrated Speech, Image and Language Understanding for Creation and
Exploration of Digital Video Libraries’, led by Carnegie Mellon University.

The Informedia interactive on-line digital video library system to be created by Carnegie
Mellon University and WQED/Pittsburgh will enable users to access, explore and retrieve
science and mathematics materials from video archives. The Informedia system works by
integrating speech, image and natural language understanding technologies. The library will
initially contain 1,000 hours of video from the archives of public television station
WQED/Pittsburgh, Electronic Field Trips on video from the Fairfax Co., Va, public school
system and video course material produced by the BBC for the Open University, a British
college without walls, with an enrollment of more than 200,000. Issues involving human-
computer interaction, pricing and charging for digital video use, and privacy and security will
be addressed as part of the research program.

"Building the Interspace: Digital Library Infrastructure for a University Engineering
Community”, led by the University of Illinois at Urbana-Champaign.

This project is based on the new Grainger Engineering Library Information Center at the
University of Illinois in Urbana-Champaign and will be centered around journals and
magazines in the engineering and science literature. The testbed will include a customized
verson of NCSA Mosaic (TM), software developed at the National Center for
Supercomputing Applications under NSF and DARPA sponsorship to help users navigate the
World Wide Web. This testbed will become a production facility of the University Library
with thousands of documents and tens of thousands of users across the University of Illinois
and other Big Ten universities. Research, based in the Graduate School of Library and



Information Science, will encompass sociological evaluation of the testbed, technological
development of semantic retrieval, and prototype design of future scalable information
systems (the Interspace).

"The University of Michigan Digital Libraries Research Project”, led by the University of
Michigan.

This project will conduct coordinated research and development to create, operate, use and
evaluate a testbed of a large-scale, continually evolving multimedia digital library. The
content focus of the library will be earth and space sciences. Potentially connecting thousands
of users and information repositories, the library system will be designed to meet the need for
systematizing the vast amount of information on an array of topics available on the Internet.
A critical component of the project is the testing and evaluation of the prototype system by a
wide variety of users, including those from on-campus, local high schools and public libraries.

Some Current Status

Stanford University

- Mobile InfoBus Connection

- Handheld devices on the InfoBus

- Interfaces for smallscreen and pen-based 1/0
- Wireless access
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- Economic I'ssues



- Contract-based Model
- Shopping Models
- Payment/Wallets

UC Berkeley

- New Document Model: Multivalent Document (MVD) Model

- GIS Viewer: a Geographic Information viewer based on MVD ideas of layers and behaviors
- raster and vector data formats

- semi-transparent overlaying

- panning, zooming, issue-query, follow-link

- “geographic” and ordinary hyperlinks

- querying external servers about current layers
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- A New Image Representation: the “Blobworld” Representation (which provides a
transformation from the raw pixel data to a small set of image regions that are coherent in
color and texture space.)




- Automatic image segmentation and assignment of color, texture and spatial characteristics
- Automatic classification based on blobworld analysis
- Interactive interface to find images starting with “ similar” images
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The Multivalent Document (MVD) M odel
What isMVD Model?

The Multivalent Document Model was developed by Thomas A. Phelps and Robert
Wilensky of University of California, Berkeley. It is a new way to conceptually see how
distributed data in different media or format can be composed with operations among similar
type of data, as well as cross different types. Two terms, “layer” and “behavior”, are
frequently used in describing MVD Modedl. A Layer is a grouping of similar type of data
For example, we can say scanned images data are in one layer. A Behavior is a function or
operation that can be applied to data cross layers or within one layer. For example, we can
have a behavior for linking character glyphs on the scanned page of an ancient Japanese book,
which are data in the scanned image layer, to the keyed-in text of the same book, which are
data in the encoded text layer, page by page, line by line, or even character by character; we
can also have a behavior for just changing the contrast of scanned pages of the book in the
scanned image layer.
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/ Font Display Text Laver

Encoded Text Data Laver

Why MVD Model?

Before MVD Model, information/data are separated and isolated by their media formats. For
example, people always say that scanned text are “dead” text, since they can not be sorted,
nor can they be searched. If following the MVD Model, however, the “dead” scanned text
can be linked to the encoded text, which can be sorted and searched; meanwhile, the scanned
text image provides information, such as original text layout, that can not be completely
captured in the encoded text data.

The MVD Model provides us a conceptual framework to foresee, to evaluate, and to
implement the connections and relationship, in the ways we cannot easily see before, between
information/data in different types (layers). Thisis very important, because now, for example,



people can make decision to include scanning origina materials in their project planning
because scanned image data will not be as “ dead” as they thought before. And this is usually
true for many projects of humanity and socia science.
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