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ABSTRACT

The Design of Knowledge-rich Browsing Interfaces for Retrieval in Digital Libraries

Andrew Steven Gordon

One of the most challenging problemsin the field of information science is devel oping effective retrieval
interfaces for digital libraries. Solutions to this problem must provide interfaces that mediate between
theretrieval needs of library users and any available collection materialsin an intelligent and tractable

manner. The majority of research in this area has focused on the devel opment of information retrieval

systems that attempt to match users’ textual queriesto library records. An aternative approach isto

build retrieval interfaces that allow usersto direct their own searches by browsing through an

organization of alibrary’s materials. This dissertation specifies the design characteristics of browsing-

based retrieval interfaces for digital libraries. This design has been implemented in Déja vu, a computer
program that solves the retrieval problem in the following ways. First, rather than browsing through
library materials directly, users of Déja vu browse through an organization of the thesaurus terms that
library archivists have used to index collection materials. Second, a tight integration between thesaurus
terms and library records allows Déja vu to provide information about the availability of materials in a
collection throughout the browsing process. Third, Déja vu provides a rich browsing space to users by
utilizing new knowledge structures called Expectation Packages. Expectation Packages cluster sets of
terms from a thesaurus into fully interconnected groups, forming simplified cognitive science knowledge
representations. By creating a set of these Expectation Packages for a particular thesaurus, developers
can efficiently create a rich browsing space that reflects the knowledge that is common to the intended
users of a digital library. A full set of Expectation Packages were developed for one thesaurus which is
used by many photographic libraries. Déja vu was then evaluated in the context of its use as a retrieval

interface for large digital collections.
i
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CHAPTER 1: INTRODUCTION

Figure 1.1. "Harlem 1958" by Art Kane. Photograph © Art Kane estate.

It took me years to find this photograph (Figure 1.1). Perhaps the single most famous
piece of jazz photography, Art Kane’s “Harlem 1958” was taken in the Summer of 1958

in New York City for Esquire magazine. It captured 57 of the greatest jazz musicians

(as well as a dozen neighborhood children) including Charles Mingus, Thelonious Monk,
Dizzy Gillespie and Count Basie. I'd first heard about it many years ago when | was
reading an article about some famous jazz musician, but having forgotten the name of the
photographer, the title of the photograph, and even the location of the article | had read,

| had little information to track it down. Whenever | happened to stumble across an

1
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anthology of jazz photography, I'd flip through the pages looking for something like
what | had imagined this photograph to look like, to no avail. When photograph
collections started appearing on the World Wide Web, | tried to locate this photograph
using my favorite Internet search engine, but the few choice descriptors that | thought
would work (e.gjazz, photography, or jazz) typically retrieved hundreds of thousands
of web sites on their own, and zero in conjunction with each other. After repeated
attempts to track it down, I finally gave up the search. Recently, | was in a video rental
store, and | was happy to find that the managers had put together a special collection of
all of the videos about jazz music, one of my favorite topics of interest. Browsing
through the video boxes, one title jumped out at me: “A great day in Harlem.” Seeing
the title immediately jogged my memory, and | realized that the topic df9Bi
documentary film produced and directed by Jean Bach was on exactly the photograph
that | had sought for the last several years. After seeing the movie, | typed “A Great
Day in Harlem” into my favorite Internet search engine, and quickly located several

digitized versions of this historic image.

1.1 Isthisthe dark ages of Information Retrieval?
Why was it so hard to locate this photograph? This isn’'t exactly the dark ages of
information retrieval; the wealth of search engines and resource organizations available

through computer networks should have made this search task trivially easy. Still, there



were no computer search tools available that could adequately address my particular
retrieval need. Was my request so peculiar? Admittedly, | only had a rough idea of what
| was looking for: a famous photograph of a bunch of famous jazz musicians. Still, |
expect that most people have information needs that are equally non-specific. That is, it
is often that people have a very loose idea of what exactly it is that they are searching

for.

Sadly, the vast mgjority of retrieval systems have not been designed to adequately

support users with only aloose idea of what they are looking for. Modern Information
Retrieva systems, which almost exclusively operate under a model of query-based

search, work best when users can be precise and discriminating in their requests. The

best queries for these systems are those composed of proper names, the worst queries

are composed of generic terms that fail to specify a specific topic area. Sometimes users

are lucky with these systems, and the resulting retrieved set of materialsis of a

manageable size and includes the most relevant material from the system’s collection.
Unlucky users are faced with an empty set of retrieved items, or even worse, an
enormous set of non-relevant material to sort through. For the user with only a loose
idea of what they are looking for, the task of specifying a suitable query to these systems
is difficult, indeed. If they don’t know what they are looking for, then how can they ask

a system to locate it?



Part of the underlying problem with modern Information Retrieval systemsisa

misunderstanding of the retrieval task. The job of these systems should not be the very

specific task of matching a user’s textual query to items in the systems’ databases. The
more appropriate understanding of the Information Retrieval task is the satisfaction of
user’s retrieval needs. The best systems will work with users to find the materials that
best meet the users’ retrieval needs by any means possible. As researches in the field of
Information Retrieval, we should be looking for the best methods that can achieve these
design goals, and not limit our work to the improvement of text-based querying of

databases. The best Information Retrieval system may not utilize queries at all.

What techniques should we explore to improve the utility of Information Retrieval

systems for users with retrieval needs that cannot be easily specified? One answer to this
guestion can be found in the non-technological solution that actually worked in my story
about Art Kane’s “Harlem 1958.” The place where | was ultimately able to locate this
photograph was in the video store, and | found it largely through the process of

browsing through the video store offerings. | wasn't looking for jazz photography as |
looked around the video store; | was there to find an interesting video to watch. |
typically hate video stores. The ones in my neighborhood are enormous and poorly

organized. Often a few hundred of the new releases are separated out from the shelves
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of older videos, which are loosely organized into broad categories such as drama, action,
or foreign films. | don’t have favorite actors, actresses, or directors, so | normally
choose videos based on what the topic they center around. It usually takes me a long
time to find a video about something that | am interested in, but on the day that | found
“A Great Day in Harlem,” | was greatly assisted by the work that the store managers had
done. They had identified all of the videos that were about a topic that | was interested
in (jazz), and assembled them in one place where | could quickly browse through what
was available. The number of videos about jazz was not too high, and so | could quickly
scan the titles in search of something interesting. This was the one time that the video

store was tailored specifically to my retrieval needs, and this led to a fortuitous finding.

The success of this browsing incident highlights a need that remains neglected in today's
computerized search tools: the ability to browse through an organized collection of
materials. ldeally, there would exist some set of tools that | could have used to search
the web or online photographic collections for “Harlem 1958.” These idealized tools
would have provided me with an intuitively organized browsing space that | could have
explored to determine, with great confidence, whether or not this photograph was
available to me. Usually in the business of providing computer information technology,
any sizable market need is quickly addressed by the development of new products. In

this case, however, satisfying a need for browsing-based retrieval systems remains a
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challenge. What is the reason that developing effective browsing-based retrieval systems

is so difficult?

Part of the reason is a lack theoretical tools which can be utilized to develop effective
browsing-based retrieval systems. In particular, there are two major theoretical

deficiencies that must be overcome before these systems can be engineered. First, we

lack a good theory of what interface functionality should be incorporated to support the
browsing process. That is, it is unclear what an effective browsing system would look

like, how it would operate, and how the interface components addressed the

requirements of the browsing task. Second, we lack a good theory of how the materials

that users browse through should be organized to support users’ browsing behavior.
That is, it is unclear how to organize large collections of unorganized materials in a way

that is functional for users of the retrieval system.

This thesis addresses both of these theoretical deficiencies. In this thesis, | elaborate a
theory of the interface functionality necessary to support the browsing task. This theory
is embodied in a new retrieval system, entitled Déja vu, which allows users to locate
materials in online digital libraries by browsing through the subject terms used to catalog
library materials. In addition, this thesis provides a theory of how these subject terms

should be organized to provide an intuitive and functional browsing space for users.



This theory of organization applies cognitive science theories of human memory

organization to the task of linking subject termsin a manner that is consistent with

people’s expectations about the interrelationships between concepts. This theory is
embodied in a new and efficient method of developing a browsing space of subject terms.
This method identifies groups of subject terms called Expectation Packages, which
collectively represent some commonsense knowledge that is shared by library users.
This thesis provides the theoretical tools necessary to develop browsing-based retrieval
systems that effectively solve difficult information retrieval problems. In support of this
claim, this thesis describes how these theories were used to develop a browsing-based
retrieval system for online collections of photographic materials. The resulting system
was installed for use at two institutions with large online photograph collections for the
purpose of identifying the critical issues surrounding the application of this new

technology.

1.2 Browsing as a method of retrieval

Typically when we use the terbnowsing, we are referring to a cursory examination of a
collection of items in hope of locating some that spark an interest or satisfy a need.
People browse through merchandise at department stores with the intent of finding
something they like and are would purchase. People browse through the shelves of a

library or bookstore in hope of finding a good book to read. The way that these



materials are laid out determines how a person can move between materials, which we

can refer to as the browsing space. In a department store the browsing space consists of

isles of merchandise displays organized by the customers’ purchasing needs, price range,
or possibly by manufacturer. In a bookstore, the browsing space consists of rows of
bookshelves and special displays which direct buyers toward books of a certain literary
style or topic. In these cases, providing a well organized browsing space may have a
direct result on the ability of store customers to locate materials they want to buy,

resulting in higher sales.

The browsing process typically consists of a number of key steps. People must first
locate a portion of the browsing space that they feel is likely to have interesting
materials. For the shopper in a bookstore, this means locating an area of the bookstore
where books of a certain type are shelved. Personally, when | enter a big bookstore, |
typically consult a map of the bookstore’s layout (when available) or look for big signs
near each bookshelf which indicate their topical area. This first step takes the person
from the null-context to a conceptual or physical area of the browsing space where the
second step can begin. Once the person at the point where they are being directly
presented with candidate materials, they can begin the process of navigating the
browsing space in the direction of more satisfying materials. In this step, the person

repeatedly asks themselves, “Will the available materials suit my retrieval needs?”. When
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the answer is negative, they ask the follow-up question, “What direction should | look to
find something more appropriate?” For bookstores, where the materials are essentially
laid out along one dimension of a bookshelf, there are only two different directions that a
person can look, but unfortunately the choice is often rather arbitrary. A better browsing
space would given users some expectations about the kind of materialdlitiiegiyw
find when the move in any of the directions afforded by the browsing space. By iterating
through this evaluation and redirection process, the person eventually arrives at a place
where the browsing space no longer offers them a direction whlichove them closer
to their retrieval needs, at which point the person must determine of the materials offered
at this location are satisfactory. If not, then the person must compromise along some
dimension, and it is here again that the directions offered by the browsing space provide

the users with choices.

In bookstores and department stores that are poorly organized, customers always have
the option of expressing their needs to a salesperson in the store. Asking a salesperson
for help requires that the customer can adequately describe what they really want and
that the salesperson understands their needs and is familiar enough with their
merchandise that they can determine what would best meet the customer’s needs. This
process is analogous using traditional query-based retrieval systems, where users must

describe their retrieval needs in the form of some text based query, which the system
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analyzes and compares to records of the materials in the current collection. While this
process is sometimes successful in a department store, where salespeople process
customer requests in a very intelligent manner, the inherent stupidity of modern
computers confounds every stage of this process in query-based retrieval systems. The
most popular research approach for improving query-based retrieval systems is making
them more intelligent - giving them the intelligent reasoning skills that salespersons and
other retrieval assistants possess. Aside from the enormous artificial intelligence hurdles
presented by this approach, we would ultimately expect these system to be about as
good as their human counterparts, i.e. they would fail to assist the user in a significant
number of cases, due to the inherent communication and language barriers that this
approach must overcome. These barriers can best be understood by contrasting the

process of query-based search to browsing-based methods.

There are several fundamental advantages of browsing as aretrieval method over query

based techniques. First, users of browsing-based retrieval systems are not required to

codify their retrieval needs to the system at al. Like the customer browsing through the
bookstore, the user need not understand what it is that they are looking for until the

moment that it appears before their eyes. Second, by not accepting text-based queries,
browsing-based systems are not in danger of misunderstanding users’ requests. While

we have made impressive strides in the area of natural language understanding, the best



11
of these systems are afar cry away from the ahilities of real people, who themselves must
suffer from misunderstandings all the time. Third, browsing-based systems do not
require computers to make guesses about the suitability of given materials for some
expressed retrieval need. The best query-based systems, as well as human sales
personnel, must use their knowledge and experience to guess which materials their users
will find relevant to their retrieval needs. However, even the smartest salespeople have
trouble putting themselves in the shoes of their customers. Judgments of relevance are
best made by those who actually have the needs. In browsing-based systems, users can
see what is available, and make their own decisions about the suitability of those

materials to their particular task.

1.3 Constructing browsing spaces from indexes

In some cases, browsing-based retrieval may seem like the wrong idea. It is reasonable
to be cautious about the use of browsing as aretrieval technique for very large
collections. Bookstores and department stores may be able to successfully construct a
browsing space for the thousands of items that they sell, but what happens when we try
create a browsing space for adigital library of tens of thousands, or even millions, of
electronic mediaitems? In these cases, the complexities of building a browsing space of
that size may be insurmountable. In other cases, these collections may be very dynamic

in nature, with new materials constantly being added while others are removed. Inthese
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cases, the browsing space might be easily constructed for one particular state of the

collection, but could be troublesome to maintain as materials shift in and out of it.

The straightforward solution to this problem is to organize the indexes of materialsinto a
browsing space, rather than the materials themselves. Indexes, like the subject filein
library card catalogs, place individual materials into distinct subject categories, each
signified by a single keyword or key-phrase referring to some subject or topic. Recently,
collections of subject terms, collectively known as thesauri, have proliferated as the
library science community has adopted standards for their specification and use. The
thesauri that are used to catalog collections are typically much smaller than the size of
the collections themselves, nearly static in size and content regardless of the dynamics of
the collection, and can be used by completely different collections with a minimal amount
of modification. These qualities give designers of browsing-based retrieval systems an
attractive option for constructing a browsing space of subject terms. The resulting
browsing spaces will be significantly more compact than the collections themselves, will
remain constant even as collections change, and can be used for multiple collections,
allowing designers to amortize the cost of building the browsing space over multiple

applications.
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Organizing browsing spaces of subject terms is the approach taken in thisresearch. This
thesis discusses the theoretical and implementation issues surrounding the development
of retrieval interfaces that employ browsing spaces of subject terms. Users of these
systems are primarily engaged in the task of browsing through the browsing space of
subject terms to locate those that correspond to materials that they are interested in
retrieving. Constructing systems that operate in this manner requires that a number of
challenging design problems be overcome. The main focus of this thesis is specifying
and engineering systems that support this mode of retrieval, and includes a theory of how
to organize a browsing space of collection subject terms to best support the browsing

Process.

1.4 Supporting the functional requirements of the browsing process

As part of this research, a computer program was developed that supports the browsing

process in collections of digital media items. This retrieval system, named Déja vu,
attempts to satisfy each of the functional demands that the browsing process presents. In
Déja vu, users engage in the retrieval task by browsing through the subject terms that
have been used to catalog individual items in the collection. Users browse through these
terms by traversing a set of links provided between individual terms in order to locate
ones that meet their particular retrieval needs and are being used to index available

materials in the collection.
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Figure 1.2 shows the main screen of the Déja vu interface as presented to a user
searching for materials in a digital library. The screen is divided vertically into two main
sections. The top section organizes and displays the thesaurus subject terms, and allows
users to browse through these terms to locate the ones in which they are interested. At
any given time, there will be one subject term,ftioais term, which is displayed near the
upper left corner of this sectioaifplanes in Figure 1.2). All of the other lists displayed

in the top section contain subject terms that are related to the focus term in some way.
The left side of the top section contains lists for all of standard thesaurus relationships,
including Broader, Narrower, and Related terms, as well as any notes attached to the
focus term by thesaurus developers. The right side of this section displays a list of
Expectation Packages, a new organizational structure introduced in this research. The
bottom section provides users with a way of directly accessing digital materials indexed

by terms presented in the top section.
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Figure 1.2. The Déja vu Retrieval Interface

To understanding how the Déja vu interface supports the browsing proceakset w
useful to examine each of the interface components shown in Figure 1.2 with regard to
the functions that they support. As an example, consider how the Déja vu interface
would be useful in supporting a hypothetical retrieval situation. Imagine that Déja vu is
being used to support a user of an online photography collection in finding pictures for
use in a slide show that they were creating. The topic of this hypothetical slide show

concerned advances in the aviation industry, and the user hopes to locate pictures of
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airplanes, airports, and jet engines, or anything else related to the topic to spice up their

presentation.

Secifying an area of interest: The first task that users of Déja vu face is to let the

system know what general topic area they are interested in. To do this, users must
identify a subject term in the thesaurus that is somehow related to their retrieval needs,
and select it as the focus term. For this purpose, users can set the focus term to any term
in the thesaurus in one of three ways. First, users can select a specific term from an
alphabetical list accessible as a drop-down menu attached to the interface item that
displays the current focus term. Second, users can type the first few characters of a term
using the keyboard, causing the focus term to change to the first term in the alphabetical
ordering of terms that matches the given input. Third, users can open a special search
window that allows them to enter a string of characters, causing the system to list all of
the thesaurus terms that contain the string, any of which can be selected as the new focus
term. For our example user who is looking for images on the topic of advances in the
aviation industry, typing the characters “airplane” would generate a list which would

include the ternairplanes, which has been selected by the user as the focus term in

Figure 1.2.
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Browsing though thesaurus terms: Once the user has changed the focus term to one that
isin their area of interest, their next task is to examine the other terms that are linked to
the focus term to locate the ones that are the most appropriate for their retrieval task. If
unsatisfied with the choice of subject terms presented, users can browse to arelated area
of interest by changing the focus term. Double-clicking on any of the terms displayed to
the user will cause it to become the new focus term, and each of the associated lists of
terms will be updated. Our example user who is looking for images on the topic of
advances in the aviation industry is presented with alarge number of associated subject
terms when the term airplanesisin focus. However, they could choose to change the
focus term to something more specific to their interests, such asthe Related Term,
airline industry, or the Expectation Package term, air travel, by double-clicking on

either of them.

Selecting terms to retrieve materials: Subject terms that are being used to index

materials in the library’s holdings display an asterisk next to the text of the terms. These
terms can be selected by the user in order to retrieve the materials that use the term as an
index. When the user finds a term that is both selectable and meets their retrieval needs,
the term can be selected by clicking on the term where it is displayed in the top section,
and pressing thadd Selected Term button. This action adds the selected term to the list

at the left side of the lower section. On the right side of this section, the titles of all of
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the library items that use the selected term as an index are immediately displayed. Figure
1.2 shows what the interface would look like after our example user selected the subject

term airplanes.

Narrowing the set of retrieved materials: Often a single index term will result in the

retrieval of too many library items. Déja vu allows users to continue to browse for
subject terms which can be used to narrow the set of retrieved items to a more
reasonable number. To make browsing for narrowing terms easy, Déja vu automatically
updates the display of asterisks when a term is added or removed from the set of selected
terms. Asterisks are only displayed next to subject terms that are being used as indexes
for some subset of the materials that have been returned by the current set of selected
terms. Since only terms displayed with asterisks can be selected, the user is prevented
from over-specifying their request by selecting an unavailable conjunction of terms.

Notice that in Figure 1.2, the 65 items retrieved by the terphane could be reduced

to a smaller number by selecting one of the other terms marked with an asterisk

(aircraft, air mail service, airline industry, air pilots, or flight crews). Our example

user could choose one of these terms, or change the focus term to another term such as
runways (Aeronautics) in order to find selectable terms related to this topic that they

could use to narrow the retrieved set.
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Selecting materials to view: In order to view one of the items returned by the selected
terms, the user simply clicks on one of the titles presented to themin the lower right and
presses the View Media button. This action can have a number of different effects
depending on the digital media type of the item and how Déja vu is connected to the
library’s digital records. Déja vu is set up to launch a helper application to display digital
media items that exists as accessible files. A number of device drivers can be used as
well to control various multimedia devices such as laserdisc players in order to access
materials not stored as computer files. For our example user, selecting on one of the
titles (as seen in Figure 1.2) suchfaplane flying over an industrial city, and pressing
the View Media button would cause Déja vu to load the digital image file for this record
and display it using a graphics viewer application. Alternatively, the catalog record for
the retrieved item can be viewed by pressingvilees MARC Record button. After this,
the user can continue viewing other returned items, or retrieve different items by adding

or removing subject terms from the selected list.

1.5 Developing effective, richly interconnected browsing spaces

The utility of a browsing integice depends entirely upon the quality of its links. In a
retrieval system like Déja vu, where users traverse a browsing space of thesaurus terms,
it is necessary to provide users with a rich set of interconnections between terms to

support the browsing process. There are three primary browsing functions that these
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interconnections serve. First, the browsing space must provide a set of links that a
retrieval user can traverse in order to locate a term when they do not know its particular
textual label. Thisalowsthe user to locate the best term for their retrieval needs once
they have entered a portion of the browsing space that is close to their area of interest.
Second, the browsing space should offer users reasonablelifesgibat they hadn’t
considered. When presented with terms that are closely related to the ones they were
initially going to use, users may refine or change their retrieval goals to take advantage
of an opportunity facilitated by a rich browsingasp. Third, the browsing space must
offer users alternative terms when the ones they hoped to use do not retrieve adequate
materials. A good browsing spacé Wnk the desired term to all of the terms in the

thesaurus which may be used to index other materials which are relevant.

These functions each require that the browsing space be well organized and richly
interconnected. However, the degree of interconnections found in existing thesauri often
leave much to be desired. A recent release of the Library of Congress’s Thesaurus for
Graphic Materials (LCTGM) consisted of 4,421 reflexive taxonomic links (Broader and
Narrower term pairs) and 5,888 reflexive associative links (Related term pairs) (Library

of Congress Prints and Photographs Division 1995). Added together, there are a total of
20,618 unidirectional links divided amongst 5,760 authorized terms, or only 3.58 links

per term on average. If existing thesauri like the LCTGM are to be used as a basis for
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browsing interfaces to digital libraries, the degree of interconnections between terms

must be improved.

Designing appropriate and numerous links between thesaurus terms is a labor-intensive
task, even for amoderately-sized thesaurus like the LCTGM. The best that developers
can hope to do is maximize the payoff of every bit of work that goes into interconnecting
thesaurus terms. One way to greatly reduce the amount of work necessary to provide a
rich browsing space is to change the way that developers link terms. Currently,
thesaurus developers generate one-to-one connections between thesaurus terms
(specified as lists of Broader, Narrower, or Related Terms). An aternative approach is
to generate connections by clustering thesaurus terms into fully connected groups. That
is, designers can identify groups of terms where each member of the group should be
linked with every other member. For every fully-connected cluster that is assembled of
size n, the number of new unidirectional links created is equal to n(n - 1). In contrast,
identifying n number of one-to-one relationships generates only 2n new unidirectional

links (assuming thesaurus links are reflexive).

Clustering thesaurus terms to create richly interconnected browsing spaces requires an
organization theory to assist knowledge engineers in determining which terms should be

grouped together. Different organizational theories may be appropriate for different
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thesauri, but each should be based on the commonsense expectations that library users
have about the relationships between thesaurus terms.  These clusters, which are refer to
as Expectation Packages in this research, should group together terms based on our best
understanding of how their corresponding concepts are represented and organized in the
minds of library users. Accordingly, creating Expectation Packagesis a process similar
to the knowledge representation task in the field of Artificial Intelligence, where theories
of memory organization guide the representation of knowledge used in intelligent

reasoning systems.

In the Déja vu retrieval system, an Expectation Package is displayed to a user when any
of its member terms are selected as the current focus term. Figure 1.2 shows an example
of an Expectation Package, entitlelging on a passenger airplane, which appears

because one of its member terdsplanes, is the current focus term. In Déja vu, each
Expectation Package is represented and displayed as a simple structure consisting of a
distinguishing textual title and a list of thesaurus terms. The list of thesaurus terms is
divided into a set of labeled sub-lists, which categorize the terms by the roles that they
play in the Expectation Package. In the example Expectation Package displayed in
Figure 1.2, these sub-lists are labedeehts, places, people, andthings. The sub-lists

are displayed in a fixed order for each Expectation Package to provide a consistent

layout. These sub-lists are constant for each of the Expectation Packages developed for
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agiven thesaurus, and are determined by the particular organizational theory used to

guide Expectation Package development.

The Déja vu system incorporates a set of tools to be used by thesaurus designers for the
purpose of creating a set of Expectation Packages for a particular thesaurus. The basic
process for creating Expectation Packages requires that designers analyze each of the
thesaurus terms to determine if they belongs to an Expectation Package which has not
yet been created. Each new Expectation Package is specified in full when the first
member term is identified, which promotes a development cycle where the majority of
Expectation Packages for the entire thesaurus are created after the first fraction of terms
have been analyzed. That is, in the beginning of the process, each new thesaurus term
may spark the creation of several new Expectation Packages, but later in the process, the
remaining terms will have already been assigned to appropriate Expectation Packages

created earlier.

As an example of the use of Déja vu with a standard thesaurus, the retrieval system was
outfitted with the subject terms from the LCTGM and a full set of Expectation Packages

was created to enhance the browsing space that this thesaurus provides. The resulting
Déja vu system offers an effective retrieval interface for any visual media archive that

uses the LCTGM for cataloging purposes.
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Developed by the Library of Congress Prints and Photographs Division, the LCTGM

contains over five thousand authorized subject terms for indexing graphic materials such

as photographs, drawings, posters, cartoons, and other still image media formats. 1t

contains terms that refer to visual elements that can be found in graphic materials,

including people, place, things, and activities, as well as the topics or abstract ideas

which these materials address. The vocabulary of the LCTGM was developed on an as-
needed basis while indexing materials in the Prints and Photographs Divisions’
collections and continues to grow with contributions from the many institutions that use

the LCTGM for their own image collections.

To guide the development of Expectation Packages for the LCTGM, an appropriate
organizational theory was necessary. Given the topic area of the LCTGM, this
organizational theory needed to capture the conceptual interrelationships between
everyday activities, things, people, and places in the world. Schank and Abelson’s
theory of scripts (Schank and Abelson 1977) was selected, which postulates that
expectations about everyday activities, things, people, and places are organized by
representations of culturally shared knowledge about common and ritualized activities.

Initially developed as a means of controlling inference in natural language processing
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programs, the theory of scriptsis well suited to the task of guiding Expectation Package

development.

The original representations of scripts were very detailed, as they were to be utilized
directly by natural language processing programs. Each script described the series of
events that would take place in common activities such as going to a restaurant for a
meal, attending awedding at a church, or flying on a commercial airplane. Turning these
rich representations into Expectation Packages requires that thesaurus designers identify
terms which are semantically identical the concepts contained in these scripts. The
thesaurus terms that correspond to concepts in a particular script are then categorized
into sub-lists which identify the role that each term plays in the Expectation Package.

For the Expectation Packages developed for the LCTGM, the five roles were used to
categorize thesaurus terms. These were Places, People, Things, Events, and Misc, each

of which correspond to components of the original representations of scripts.

Figure 1.3 shows a collection of sample Expectation Packages of LCTGM termsin the
Déja vu system. What unifies these examples is that they all include the LCTGM term
coins as a member. Accordingly, each of these would appear in their entirety in the list
of packages displayed to the user when the subjectcténswas the current focus

term.
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A total of 770 Expectation Packages were created for the LCTGM. The development
work was done by one computer science graduate student working half time over four
months (approximately two person-months). On average, each Expectation Package
contained 12 terms. The set of Expectation Packages generated just over 100,000
unique unidirectional links, adding an average of over 17 addition links for each
authorized term in the thesaurus. While no attempt was made to verify the psychological
validity of any of the particular Expectation Packages that were created, an effort was
made to exclude Expectation Packages that were not thought to be shared by the

intended population of users.



Begging for money on a city street

Events Pleading (Begging)

Places Business districts, Commercial
Streets

People Amputees, Beggars, Blind
persons, Homel ess persons,
Mentally ill persons

Things Coins, Tin cups

Misc Charity

Going gambling in a casino

Events Card games, Gambling,
Mictories, Wagers

Places Casinos, Flatboats

People Losers

Things Coins, Crossed fingers, Electric
signs, Playing cards, Sot
machines

Misc Organized crime, Wealth

Getting a soft drink or snack out of
a vending machine

Places Automobile service stations,
Cafeterias

Things Aluminum, Candy, Cans,
Carbonated beverages,
Chewing gum, Coins, Vending
machines

Misc Beverage industry

Making a wish at a wishing well
Events Wishing

Places Wishing wells

Things Coins, Pails, Ropes

Misc Magic

Going to the bank to make a
transaction

Events Banking, Document signings,
Saving & investment

Places Banks

People Bankers, Guards

Things Cash registers, Coin counting
machines, Coins, Identification
photographs, Money, Security
systems, \\ages

Misc Paydays, Wealth

Taking your dirty clothesto the
laundromat

Events Cleaning, Laundry

Places Apartments, Laundries (Rooms
& spaces)

Things Baskets, Clothing & dress, Coin
operated machines, Coins,
Household soap, Washing
machines

Misc Time

Figure 1.3. Example Expectation Packages for the LCTGM.
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1.6 Evaluating browsing-based retrieval systemsin authentic environments
For the purpose of evaluative user testing, Déja vu was installed at two sites containing

large collections of digital images. The first installation was at the North Dakota
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Institute for Regional Studies (NDIRS) at North Dakota State University where Déja vu
was used as an interface to over 11,000 images captured on a video laserdisc. The
second installation was at the Library of Congress Prints and Photographs Division in
Washington, DC, where Déja vu was evaluated as an interface to a collection of over

25,000 digital images accessible online as part of the American Memory project.

NDIRS is a moderately sized historical archive associated with the library of North
Dakota State University. It is dedicated to the preservation of the history and culture that
is unique to the northern plains region of the United States. The institute’s
photographic archive is used by the university and the general public primarily for the
purposes of historical research, commercial advertising, and book publishing. In 1988,
the institute completed the production of a video laserdisc containing more than 15,000
of the 50,000 historical photographs in the institute’s collection, each captured as an
individual video frame and accessible by serial frame numbers. After completing the
video laserdisc, the institute began the process of indexing each of the images on the
video laserdisc using the LCTGM as the main source of subject terms. When Déja vu
was first installed at the institute in March of 1997, more than 11,000 of the images had

been indexed.
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After the institute provided the cataloging records for their video laserdisc collection,
Déja vu was installed on a computer at the institute where it could be used both by the
institute’s staff and by the general public. To integrate the Déja vu interface with the
images available on the video laserdisc, custom software was developed to allow

computer control of the institute’s laserdisc player for instant access to the collection.

The Library of Congress Prints and Photographs Division is the United States’ premier
archive for historical research involving graphic materials, with an estimated 13.5 million
prints and photographs in its holdings. The Prints and Photographs Division has a
sizable staff, which includes reference specialists who assist library users in located
materials, catalogers who process the materials in the library’s collection, as well as a
staff of collection curators. The collections are utilized primarily by historical
researchers, publishers, and advertisers, who gain access to the collections via a variety

of different electronic and traditional library search tools.

In order to reduce damage to prints and photographs due to handling, the library has
invested heavily in digitizing its collections so that they will be available for oatiness

in conjunction with the American Memory project. The Prints and Photographs
Division provided the cataloging re