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PREFACE - Second Edition

The Second Edition incorporates the latest developments in the area of
Information Retrieval. The major addition to this text is descriptions of the
automated indexing of multimedia documents. Items in information retrieval are
now considered to be a combination of text along with graphics, audio, image and
video data types. What this means from an Information Retrieval System design
and implementation is discussed.

The growth of the Internet and the availability of enormous volumes of data
in digital form have necessitated intense interest in techniques to assist the user in
locating data of interest. The Internet has over 800 million indexable pages as of
February 1999 (Lawrence-99.) Other estimates from International Data Corporation
suggest that the number is closer to 1.5 billion pages and the number will grow to 8
billion pages by the Fall 2000 (http://news.excite.com/news/zd/000510/21/inktomi-
chief-gets, 11 May 2000.) Buried on the Internet are both valuable nuggets to
answer questions as well as a large quantity of information the average person does
not care about. The Digital Library effort is also progressing, with the goal of
migrating from the traditional book environment to a digital library environment.

The challenge to both authors of new publications that will reside on this
information domain and developers of systems to locate information is to provide
the information and capabilities to sort out the non-relevant items from those
desired by the consumer. In effect, as we proceed down this path, it will be the
computer that determines what we see versus the human being. The days of going
to a library and browsing the new book shelf are being replaced by electronic
searching the Internet or the library catalogs. Whatever the search engines return
will constrain our knowledge of what information is available. An understanding of
Information Retrieval Systems puts this new environment into perspective for both
the creator of documents and the consumer trying to locate information.

This book provides a theoretical and practical explanation of the latest
advancements in information retrieval and their application to existing systems. It
takes a system approach, discussing all aspects of an Information Retrieval System.
The importance of the Internet and its associated hypertext linked structure are put
into perspective as a new type of information retrieval data structure. The total
system approach also includes discussion of the human interface and the importance
of information visualization for identification of relevant information. With the
availability of large quantities of multi-media on the Internet (audio, video, images),
Information Retrieval Systems need to address multi-modal retrieval. The Second
Edition has been expanded to address how Information Retrieval Systems are



expanded to include search and retrieval on multi-modal sources. The theoretical
metrics used to describe information systems are expanded to discuss their practical
application in the uncontrolled environment of real world systems.

The primary goal of writing this book is to provide a college text on
Information Retrieval Systems. But in addition to the theoretical aspects, the book
maintains a theme of practicality that puts into perspective the importance and
utilization of the theory in systems that are being used by anyone on the Internet.
The student will gain an understanding of what is achievable using existing
technologies and the deficient areas that warrant additional research. The text
provides coverage of all of the major aspects of information retrieval and has
sufficient detail to allow students to implement a simple Information Retrieval
System. The comparison algorithms from Chapter 11 can be used to compare how
well each of the student’s systems work.

The first three chapters define the scope of an Information Retrieval
System. The theme, that the primary goal of an Information Retrieval System is to
minimize the overhead associated in locating needed information, is carried
throughout the book. Chapter 1 provides a functional overview of an Information
Retrieval System and differentiates between an information system and a Database
Management System (DBMS). Chapter 2 focuses on the functions available in an
information retrieval system. An understanding of the functions and why they are
needed help the reader gain an intuitive feeling for the application of the technical
algorithms presented later. Chapter 3 provides the background on indexing and
cataloging that formed the basis for early information systems and updates it with
respect to the new digital data environment.

Chapter 4 provides a discussion on word stemming and its use in modern
systems. It also introduces the underlying data structures used in Information
Retrieval Systems and their possible applications. This is the first introduction of
hypertext data structures and their applicability to information retrieval. Chapters
5, 6 and 7 go into depth on the basis for search in Information Retrieval Systems.
Chapter 5 looks at the different approaches to information systems search and the
extraction of information from documents that will be used during the query
process. Chapter 6 describes the techniques that can be used to cluster both terms
from documents for statistical thesauri and the documents themselves. Thesauri can
assist searches by query term expansion while document clustering can expand the
initial set of found documents to similar documents. Chapter 7 focuses on the
search process as a mapping between the user’s search need and the documents in
the system. It introduces the importance of relevance feedback in expanding the
user’s query and discusses the difference between search techniques against an
existing database versus algorithms that are used to disseminate newly received
items to user’s mail boxes.

Chapter 8 introduces the importance of information visualization and its
impact on the user’s ability to locate items of interest in large systems. It provides
the background on cognition and perception in human beings and then how that
knowledge is applied to organizing information displays to help the user locate
xii



needed information. Chapter 9 describes text-scanning techniques as a special
search application within information retrieval systems. It describes the hardware
and software approaches to text search.

Chapter 10 discusses how information retrieval is applied to multimedia
sources. Information retrieval techniques that apply to audio, imagery, graphic and
video data types are described along with likely future advances in these areas. The
impacts of including these data types on information retrieval systems are discussed
throughout the book.

Chapter 11 describes how to evaluate Information Retrieval Systems
focusing on the theoretical and standard metrics used in research to evaluate
information systems. Problems with the measurement’s techniques inevaluating
operational systems are discussed along with possible required modifications.
Existing system capabilities are highlighted by reviewing the results from the Text
Retrieval Conferences (TRECs).

Although this book covers the majority of the technologies associated with
Information retrieval Systems, the one area omitted is search and retrieval of
different languages. This area would encompass discussions in search
modifications caused by different languages such as Chinese and Arabic that
introduce new problems in interpretation of word boundaries and "assumed"
contextual interpretation of word meanings, cross language searches (mapping
queries from one language to another language, and machine translation of results.
Most of the search algorithms discussed in Information retrieval are applicable
across languages. Status of search algorithms in these areas can be found in non-
U.S. journals and TREC results.
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