CS-TR-3838

UMIACS-TR-97-73

ISR-TR-

Previews and Overviews in Digital Libraries:

Designing S urrogates to Support

Visual Information Seeking

Stephan Greene, Gary Marchionini 1 , Catherine Plaisant, and BenShneiderman 2

Human-Computer Interaction Laboratory,

University of Maryland Institute for Advanced Computer Studies

1 also College of Library and Information Services

2 also Department of Computer Science and Institute for SystemsResearch

College Park, Maryland 20742-3255, +1 301 405 2725

{ greene,plaisant,ben}@cs.umd.edu, march@oriole.umd.edu http://www.cs.umd.edu/projects/hcil

ABSTRACT

To aid designers of digital library interfaces and web sitesin creating comprehensible, predictable and controllable environmentsfor their users, we define and discuss the benefits of previews and overviews asvisual information representations. Previews and overviews are graphic or textual representations of information abstracted from primary information objects. They serve as surrogatesfor those objects. When utilized properly, previews and overviewsallowusers to rapidly discriminate objects of interest from those not of interest, and to more fully understand the scope and nature of large collections of information resources. We provide a more complete definition of previews and overviews, and discuss system parametersand aspects of primary information objects relevant to designing effective previewand overviews.

Finally, we present examplesthat illustrate the use of previews and overviews and offer suggestions for designers.

Previews and Overviews in Digital Libraries:

Designing Surrogates to Support Visual Information Seeking

Stephan Greene, Gary Marchionini 1 , Catherine Plaisant, and Ben Shneiderman 2

Human-Computer Interaction Laboratory,

University of Maryland Institute for Advanced Computer Studies

1 also College of Library and Information Services

2 also Department of Computer Science and Institute for Systems Research

College Park, Maryland 20742-3255, +1 301 405 2725

{ greene,plaisant,ben}@cs.umd.edu, march@oriole.umd.edu, http://www.cs.umd.edu/projects/hcil

ABSTRACT

To aid designers of digital library interfaces and web sites in creating comprehensible, predictable and controllable environmentsfor their users, we define and discuss the benefitsof previews and overviews as visual information representations. Previews and overviews are graphic or textual representationsof information abstracted from primary information objects. They serve assurrogates for those objects. When utilized properly, previews and overviews allow users to rapidly discriminate objects of interest from those not of interest, and to more fully understand the scope and nature of large collections of information resources. We provide a more complete definition of previewsand overviews, and discuss system parametersand aspectsof primary information objects relevant to designing effective preview and overviews.

Finally, we present examplesthat illustrate the use of previews and overviews and offer suggestions for designers.

Keywords

Browsing, Information Seeking, Surrogates, Previews,

Overviews, Visualization.

INTRODUCTION

Movie-goersare enticed and informed by well-designed previews. Book-lovers roam the aislesof bookstores scanning jackets for titles and authors, and flip pagesfor catchy phrasesor images. And nowweb surfers scan home pagesor search result sets to decide where to go next.

Unfortunately, in emerging digital information environments, designersoften fail to provide appropriate preview materials to give an overall sense of the structure and materials available. Thispaper seeks to address these problemsby recommending designsfor previews and overviews asinformation representations.

Users prefer comprehensible, predictable and controllable environmentsin which they can rapidly and safely explore and use information. Design guidelines intended to help realize such systems abound, but recent work in the HCI literature has produced several characterizationsof user interface design parametersthat have advanced more thorough, concrete and practical conceptsfor the design

space of interactive systems. Furnas[8] proposed useful criteria for designing and evaluating representations of information structures in support of traversal and navigation. Ahlberg and Truve [1] described the design space of query devices. Tweedie [22] outlined several design dimensionsfor describing and comparing the interactive aspects of information representations.

Shneiderman [18] characterized information visualizations in terms of data types and user tasks.

Creation and evaluation of information surrogatesare longstanding research issues in library and information science.

Heilprin [9] arguesthat the abstractions and compressions he terms homomorphic reductions are fundamental to information science; Borko & Bernier [4] in their work on abstracting list two dozen types of text surrogates.

Surrogates are essential for analytical searching because metadata such as Library of Congress MARC records,

NASA DIF records, or data codebooksare often composed of standard sets of identifiers that searchersuse to make decisionsabout what objectsto examine next. In browsing, surrogates provide an important alternative to primary objectsas they take far less time to examine and provide enough semantic cues to allow users to assess the need for further processing of other surrogatesand the primary object. In digital libraries and archives, surrogates are crucial for browsing large distributed collectionsthat result from filtering programs or analytical queries of the data space. The need for inventing new types of surrogates underliesmuch of the research in digital libraries.

Our analysis of previews and overviews buildsupon and complements these previousefforts, within the context of a theory of information seeking. Our analysisis based on the design and evaluation of several digital library projects

(with NASA, the Library of Congress, and the National

Library of Medicine), and most of our examplesare drawn from this work. (See Figures 1and 2).

PREVIEWSAND OVERVIEWS INCONTEXT

Previews and overviewsare graphic or textual representations of objectsof interest. As a first approximation:

· A previewisextracted from, and acts as a surrogate for, a single object of interest.

· An overview is constructed from, and represents, a collection of objectsof interest.

The design of previewsand overviews is guided by the viewthat information seeking isa dynamic and iterative decision-making process[10]. This viewholds that except for known-item searches, information seekers initiate search through a query or by browsing in a subset of the dataset. Usersscan objects rapidly to determine whether to examine them more closely, or move on in the dataset.

Thisprocess continues until the information need is satisfied or satisficed, or the search is abandoned.

Figure 1a. The interface for NASA earth science data [6]

provides a single screen overview of available data (i.e.

numbers of data sets).

Figure 1b. When users select attribute values, count totals

are updated, giving users a previewof the size and

distribution of the result set, before the query is submitted.

Thiseliminatesthe zero-hit or mega-hit query problem.

Figure 2. The Visible Human Explorer [12] allowsusersto

rapidly browse thumbnail previewsof high resolution

imagesthat would take days to download. On the left, a

composite full-body thumbnail overview, constructed from

the 1800 separate images, allows users to browse individual

image previews.

Thisview of information seeking requiressystem designs

that provide multiple levelsof representation for

information objects. The levelsmay range from terse but

informative surrogatessuch astitles, to increasingly

detailed surrogates that become successively more

indicative of primary objects. To help ensure the success

of such processes of progressive refinement, it is important

to provide the user with appropriate intermediate

surrogates that facilitate the rapid elimination of objects

from further examination. Our design strategy provides

users with overviews of collectionswhich are used to

select successively more detailed overviews or specific

previews.

Previews are analogous to bibliographic recordsand

overviews are analogousto catalogs. It is important to note

that a catalog may itself have a bibliographic record

(preview) anda bibliographic record may serve as a catalog

(overview) for a complex object such as chaptersof an

anthology. Depending on the user´stask and the nature of

the information represented, some designs fit the

definitions of both previews and overviews, or fit one

definition and then the other at different points in the

interaction. For example, the thumbnail image of the

Visible Human Explorer (top right of Figure 2) actsasa

preview when the user is selecting images to download, but

might be used asan overviewto browse the full size image

in a classic overview/detail image browser [14]. Any

information surrogate will embody, to some degree,

preview or overviewaspects. Thus, the preview-overview

characterization providesa fundamental dimension along which to design and evaluate a wide variety of information

representations.

Browsing is a human activity that closely couples search

and use as parallel activities. Unlike analytical search

strategies, which can be batched and automated, browsing

is an inherently interactive process that demandsongoing

human attention. Thus browsing isultimately constrained

by the limits of human physiology and cognition. Well-

designed surrogateshelp exploit human perceptual

strengths while not exceeding cognitive limitations.

Previews and overviewsprovide a useful family of

information representations that can help to meet these

challenges. An effective previewisan information

surrogate that communicatesto the user, at the appropriate

time, sufficient information about the primary object it

representsto support users in making a correct judgment

about the relevance of that object to the user’sinformation

need. An effective overview provides users with an

immediate appreciation for the size and extent of the

collection of objectsthe overviewrepresents, how objects

in the collection relate to each other, and, importantly, what

kinds of objectsare not in the collection.

DESIGNDIMENSIONSOF PREVIEWSAND OVERVIEWS

The design of effective previewsand overviews requiresa

thorough analysisof the application domain with respect to

three interdependent concepts: (1) what information objects

are available to users; (2) how those objectsare related and

displayed; and (3) howuserscan manipulate those objects.

The analysis guides the design of surrogatesby helping to

determine what is to be represented, howrepresentations

are to be organized and displayed, and howthe

representations are controlled during interaction. However,

this doesnot imply that surrogate representations are

organized and manipulated in waysanalogous to the way

primary objects are organized and manipulated. Especially

for overviews, innovative representations will be

abstractionsof primary objectsand their attributes.

Nonetheless, all these designs result from the careful

analysis of primary objects and users´ tasks.

Information Objects and Object Surrogates

The optimal identification of information objects, and

designing appropriate representationsfor them, requires

carefully balancing the demands posed by data

characteristics, user needs, and system constraints.

Identifying Primary Objects

Primary information objectsshould be identified from a

user-centric perspective. They are logical entities useful to

the user, not necessarily identical to entitiesasstored in the

system. For example, although an image and its caption

may be physically retrieved from separate system files,

they are likely to be considered a single object.

When primary objects are too diverse or complex, an

aggregate form of those objects can be chosen for use in

previews and overviews. In the NASA example, the

^ultimate~ primary object useful to the user is the earth

science data itself. But the data comes in such great variety of form (numeric observations, images, series, etc.) that

objectscannot be uniformly described. Dataset records

were a better choice of primary object for the initial query

interface because they have consistent metadata that can be

used to create surrogates.

The user task determines the most appropriate level at

which to consider an information object. That is, function

establishes the optimal granularity of the relevant data type.

In the NASA example, scientistsneed to identify data to

conduct a particular inquiry. They are better served by an

interface that letsthem start by reviewing and selecting a

small number of datasets, asopposed to wading through

millions of datapoints.

Defining the Role of Object Surrogates

Surrogates for objects are created to serve several purposes.

A primary motivation generally dominates the design

process, although additional purposes are usually served in

tandem. Many surrogatesmay already be available to the

user interface designer because they are inherent to the data

(e.g. title or section headings in structured documents) or

because they were created to serve other system

requirements (e.g. bibliographic catalog entriesare created

for information management and retrieval purposes and are

also useful as basic previews). In all cases, an information

surrogate addsvalue that complementsthe primary

information object.

The main rolesfor preview and overview surrogates

include:

· Aiding retrieval (i.e., used as the basis forindexes)

· Aiding usersin quickly making relevance decisions

· Reducing network data transfer (i.e. reducing time and

resource needs) to make practical the examination of

numerous resource-intensive primary objects

· Supporting the user’sneed to capture the gist of

complex heterogeneous information

· Providing indicatorsof scope, size and structure of

large information spaces

· Informing and enticing with representative samples,

while helping usersdefine productive queries

Issues and Options in the Surrogate Design Space

System perspective : Surrogatesmay be literal extracts

which are extracted without change from the primary

object, or original constructs, which are alterations or

original creations that convey meaning from the primary

object. This distinction is similar to the distinction between

constructed and converted data as defined by [22].

Examples of literal extractsinclude thumbnails, tables of

contents, pull quotes, video streamers [7], low resolution

images, and sampled video frames. Examples of original

constructsinclude text abstracts, controlled vocabulary

term lists, collage images or salient stills[21]. Original

constructsare generally more difficult to create

automatically than literal extracts, and thus are often

considered to have "more" added value than literal extracts.

Thisdimension of surrogate design shows that the original

definition of previewsasextracted surrogatesand

overviews as constructed surrogates is relative to the degree

of content transformation (opposed to system operation or

level of effort). For example a randomly generated collage

of sample images from a photo collection hasbeen

constructed but did not require any intelligent intervention

and remains a literal surrogate.

User perspective : From the user´s point of view, previews

are very sensitive to time, while overviewsare lessso.

Users preview items before examining their details, and

usually need not reference the preview again. In contrast,

users can make good use of overviewsbefore, during, or

after examining details.

Preview and overview surrogates can give users

representations that differ in their degree of abstractness

and exhaustiveness. Abstractness refersto the degree to

which a surrogate is removed from a literal representation

of the primary object. The vivid images of the Visible

Human Explorer sit toward one end of the scale and the

bars of the NASA example toward the other end.

Exhaustiveness isa related concept that refersto the degree

to which a surrogate reflectsthe entirety of the primary

object(s) it represents. Overviews by definition should be

fairly exhaustive but problemslike overlaps or a limited

number of represented attributes might limit the coverage

of the overview. Previews are much less likely to be

exhaustive.

Additionally, previewscan influence the attention of users

as they decide whether to look at the whole. A previewhas

the potential to be misleading, eliciting imprecise or

incorrect generalizations about the primary object.

Overviews, by contrast, can be used to understand an object

in context. It is safer to generalize about an object from an

overviewbecause it aimsto be a general summary or

description, and supportscomparison among related

objects. Thus, previewsmay be more affective while

overviews are more cognitive.

Surrogate Structure and Presentation

Successful browsing depends on the attributes of individual

unitsof information, howdifferent units are related to one

another, and howthey are displayed to users. Effective

previews and overviews need to take advantage of data

type-specific structures. Preview displays are mainly

determined by what attributes are available and the design

decisionsrevolve around choosing attributesand how best

to display the resulting surrogate. Overviewsare more

challenging as their display dependson commonality of

attributesacross objects. Design decisionsare often

complicated by a dearth of common attributesand the need

to create abstract attribute classes.

Browsing previewsisfacilitated by regular object

structuressuch assingle or multiple columns, linear

sequencesof scenes or MTV-like montages, and comma

delimited or tabular layouts, which can be used in the

design of the surrogate. Agood example is TableLens[17] which usesa graphical overviewthat mirrors the original

information object (i.e. the numeric table).

Browsing overviews created from collections with common

attributes(e.g., a list of retrieved recordsin a database or

online catalog) allowsusersto exploit consistent surrogate

structure diplayed in lists, tables, and other common

displays. However, search engines and filters that work

across many information sources often yield heterogeneous

results. A result set may include representations of primary

objectssuch asfull texts, videos, or datasetsemploying

different levelsof object surrogatessuch astitles, abstracts,

samples, or summary statistics. For example, on the Web,

users may have to browse vertically across several levels

(e.g., acrossspecific pages, sites, or indexesof sites).

Another example is a query in the Library of Congress

National Digital Library that may return a set of hits that

mix collectionsasa whole (e.g., the name of a photograph

collection), finding aids(e.g., a full-text document that

describesand givesaccess to a manuscript collection), and

individual items (e.g., a specific photograph or sound

recording). In these cases, common attributesmay be

absent and more abstract attributes must be invented.

In all cases, the key is to create previews and overviews

that communicate the level and scope of objects to users so

that comprehension is maximized and disorientation is

minimized, and the best browsing control mechanisms can

be applied. There are still fewif any examplesof

surrogates that address this problem. One attempt is

described in our Library of Congress National Digital

Library prototype [16].

Surrogate Control Mechanisms

The third major design parameter isthe mechanisms for

controlling surrogates. Individual surrogates can be

compared along interactivity and tailorability dimensions.

For example the preview of a collection made of a collage

of samples can be merely a static graphic, or can be

designed to be more interactive with a slideshow of

samples, each selectable to jump to the corresponding

primary object. In complex applications tailorability of the

surrogates can be very important. The most common

examples are found in overviews in which usersare likely

to want to choose which attributes should be used or

modify display attributes such as color, size or labels. In

some cases the overviewsurrogate can become a complete

application such asdynamic query interface coupling a

zoomable overview with a real-time filtering mechanism

using sliders and buttons (Figure 3) [2].

In the dynamic and interactive information seeking process

appropriate control mechanisms are also needed to navigate

among surrogatesat the same level or different levelsof

representation. The two classic control mechanisms are

scroll and jump but zooming is becoming a viable

alternative mechanism as workstations become more

powerful (e.g. [3]). Zooming offers users the continuity of

scrolling aswell as a natural metaphor for browsing

vertically across different levels of surrogates.

Figure 3. The Film Finder. Avery interactive and

tailorable, but rather abstract, overview.

Another issue is the use of multiple coordinated windows

or views for presenting surrogates. Current work enhances

information coordination and organization across multiple

windows [13]. The Visible Human Explorer isa good

example of an overview coordinated with a preview (Figure

2). Userscan select a previewby sliding the cursor on the

overview, or change the overviewforward and backward

by sliding the cursor of the preview.

Specialized manipulation mechanismsare being developed

for certain data types. For example video previews[23]

can be presented one or several at a time, at a speed

adjustable by users[19]. Newly gathered empirical data on

optimal frame ratesfor video previews can guide designers

of systemsproviding access to video resources[5].

Additional empirical data on user performance with

alternative representations and control mechanismsfor

temporally-dependant information isneeded.

EXAMPLES FROM APPLICATIONS

The following design examples illustrate uses of previews

and overviews.

NASA EOSDIS Query Preview Prototypes

NASA´s Earth Observing System Data Information System

(EOSDIS) allows usersto retrieve earth science data from

hundredsof thousandsof data resources containing images,

measurements, or processed data from data archive centers.

Metadata is available and isused to search the archives.

Standard EOSDIS metadata includes spatial coverage, time

coverage, type of data, sensor type, etc. Traditional form

fill-in interfaces for EOSDIS permit searches of the large

holdings but zero-hit queriesare a problem. It is difficult to

estimate howmuch data isavailable on a given topic and

what to do to increase or reduce result set sizes. Additional

problemsinclude data diversity, data complexity, network

growth, a varied user base, and slow network access. Our

approach to these challengesisto employ overviewand

preview surrogatesof highly abstracted metadata that

allows usersto rapidly and dynamically eliminate

undesired datasets. The reduced volume of the abstracted

metadata allows queries to be previewed and refined locally

before theyare submitted over the network.

Our query previewprototype featuresa single-screen

overviewof all earth science data available from a

designated information service provider (Figure 1a)[6].

The data are characterized with three high-level attributes:

location, yearsof coverage, and general topic area. These

three attributeswere generally agreed to be the most salient

and universal from among all the attributes typically

associated with earth science data resources. For each of

the three attributes, the large set of attribute values was

aggregated up to around ten high-level attribute

designations. The granularity of the attribute values chosen

for use in the interface isdeliberately crude, in order to be

able to represent vast amounts of diverse scientific data in a

single overview. The careful choice of appropriate

attribute values and attribute value aggregations represents

a significant portion of the design effort. For each attribute

value in the interface, the number of available data products

bearing that attribute value isshown. This givesusersan

overviewindicating the size and extent of the available

data. By clicking on combinationsof attribute values, users

can prune to reflect only those data items that satisfy

selected attributes. In this way, users generate a preview of

the result set that would be returned if a query matching the

selected attributes were sent over the network. Zero hit

queries are thus eliminated and users can explore the data

without penalty or network delay. When the preview

indicates a reasonable result set size, userssubmit the

query, which returns the list of dataset records, or move the

query to a refinement phase. In our current prototype. this

consistsof an additional overview phase that operates on

the subset of data items from the first phase. Thus, what

was usedas a preview of a result set from the entire archive

is nowtreated asan overviewof a newsubset of the

archive. At this point, users are able to discriminate data

objectsusing three additional attributes. Thisprogressive

refinement, where overviews lead to previews of subsets

which in turn serve as overviews for more fine-grained

objectsillustrates howinteractive overviews and previews

can scale to large, complex digital libraries. An empirical

study of a query preview interface demonstrated that user

performance was improved for non-analytic search tasks

[20].

While Furnas [8] discusses methods specifically for

achieving effective view navigation, the query preview

prototype meets Furnas´s criteria within the analogous

context of data browsing. Furnas states that high-level

semantics play a dominant role in designing navigable

structures, and the success of the query previewprototype

hingesupon capturing attribute metadata at a carefully

chosen, highly abstracted level. In addition, Furnas

outlinesthe need to carve up an information space in a way

that supports efficient navigation among distinct objects.

Overlap patterns of "to-sets," the set of desired objects that

may be reached by navigating across a link, must be able to

"whittle down the space of alternatives in a small number

of intersections." If one considersthe dataset records as the

primary objects of interest in the query preview prototype,

then the selection of attributes is a way of navigating

toward the dataset records that fit the user´s need. In the overviewstate, before selection occurs, all datasets are

represented in the count totalsfor each attribute value. In

the preview state, usersare shown the degree to which they

have moved closer to their desired result by the revised

count totals. The attributesaschosen carve up the

information, and user selections quickly whittle down the

space to a small set of objects.

Furnas also discusses the value of residue , referring to the

degree to which a node in a navigable structure has the

property of indicating what nodes are linked to it. The

query preview interface has residue from all the primary

objectsit represents, in the count totals. In addition, the

high-level attribute value bars indicate the nature and

distribution of the properties of the represented objects.

From thisperspective, the design of previewand overview

representations is essentially the task of determining what

residue is to be captured, and how.

Library of Congress National Digital Library Prototypes

We have worked with a team at the Library of Congress

(LC) to develop and test interface designs for LC’sNational

Digital Library Program (NDLP) [16]. Our effort focused

on the American Memory collections, which consist of

historical multimedia materials: photographs, voice

recordings, catalogs, manuscripts, journals, films etc. Five

million itemsare expected to be digitized by 2000. Some

will be richly described with metadata such as

bibliographical records. But the volume of materials isso

great that a large proportion of the individual items will not

be described at all (and therefore never ^hit~ by traditional

search). Collections of items are more likely to be

described and the browsing of the undescribed itemsof

those collectionswill be important.

Our designs emphasize providing previews and overviews

of materialsto users. The American Memory digital

collections contain enormous volumesof material in many

different formats and levels of descriptive metadata. This

makes searching difficult and browsing more important. A

preview of a collection can be samples from that collection,

while a previewof a photograph can be a thumbnail. An

overviewof all the collections showson one screen each of

the collectionswith some of their common attributes. An

overviewof all the items in a collection shows a

representation of all items, possibly with some attributes.

We developed several novel browsers to address the

problemsof navigating large and diverse LC collections.

For the complete family of American Memory digital

collections, we developed a Collections Browser applying

dynamic query principles to the access of collections. For

specific collections within American Memory, we

developed a generic collection browser (called WebTOC),

especially designed to be usable for both unprocessed and

processed collections. These browsersprovide overviews

of sets of collections or items, and help users learn about

topical coverage and the kindsof available materials.

Users form concrete and realizable expectations, and can

then formulate successful search queries.

The Collection Browser uses dynamic queries [2]. The

interface featuresa visual overview of all the collections(a

zoomable timeline with a bar for each collection showing

its time coverage), a visual representation of a query using

a collection of widgets (three menus for location, topics and

format attributes) and tight coupling between all

components (timeline, filters, list of collectionsand short

descriptions) (Figure 4). Usersbrowse the database by

interacting with widgets (filters, zooming of timeline or

simple cursor selection). Each change isin effect a new

query, and the results are immediately and continuously

shown.

Figure 4: The NDLPCollections Browser. The overview

showing the time coverage of the collections hasbeen

interactively modified to show only collections including

manuscripts on the topic of business and economics.

The collection browser requires consistent metadata for all

the collections. Early design work uncovered problems

with the metadata. Often metadata was inconsistent across

collections, or was not available for materialsat the item

level, making it impossible to apply thisinterface to entire

collections at the item level. It became clear that it was

important to define a set of consistent attributes at the high

level of the collection if any effective browsing across the

collections was to be provided. A metadata format was

defined by the LC team, and some data wasgenerated for

the collectionsused. The timeline, collection list and

menusare created automatically from this metadata.

The individual collection browser tool we developed is

WebTOC (Figure 5) [11]. WebTOC generates a table of

contentsusing two different strategies: following existing

HTML links or using the underlying file system structure.

Following linksisappropriate for existing web sites, while

using the file system isappropriate for newly digitized

collections which have not yet been linked, indexed or

annotated.

A two frame layout allows users to expand or contract the

TOC presented in outline on the left frame, while

inspecting any selected item in the right frame. As

summarized in the WebTOC legend (top left of Figure 5)

Figure 5. The WebTOC overview of the American Variety

Stage Collection. The outline can be expanded to reveal

more details.

individual pages are shown with individual lines while bars

aggregate the files behind a link (or directory) to represent

the total size of the included documents. Color isused to

represent file type, length, the overall size, and the shadow

belowthe bar isproportional to the number of documents

included. The number of documentsand their size is

displayed in the browser statusarea when the user’scursor

is over the bar. Figure 5’sTOC showsthat some parts of the

site are very small (nearly empty) relative to others. It

would have been impossible to learn this from the home

page on the right. In addition, a small shadowsuggests that

only a fewdocumentsexist under a topic.

We designed and refined WebTOC to satisfy our own need

to understand the huge directory of the Coolidge

collection˙what it contained and howit was organized.

WebTOC hasproven useful working with the unprocessed

Coolidge collection and it will be useful to library staff

preparing or reviewing newcollections. It is likely to be

useful for the general public asit provides an alternative

paradigm for access to the materials. It is particularly

helpful for exploring a collection when searching is

inadequate due to the lack of metadata, finding aids, or

searchable text; or because users are not able to specify

their search appropriately. It allows users to discriminate at

a glance large from small collections, or collectionsmade

primarily of links from sites including digital materials.

The graphical overviewgivesan appreciation of the type of

materials. Finally, it provides a way for expert usersto

quickly jump to objects deep in a hierarchy without

necessarily followinga series of explicit links on pagesthat

each take time to load, and can be used to display results in

the context of the hierarchy. WebTOC is an overview tool

that can help usersto browse, and librarian staff to develop

and organize, the collections.

In addition we proposed a seriesof previewtools so that

sets of homogenousmaterialscould be reviewed at once:

an image browser lets users previewthumbnails of search

resultsor collections(Figures6 and 7); a video browser

allows usersto examine key frames of motion. A page-

oriented browser allows users to peruse on a single screen:

surrogates, thumbnails or full views of journals,

manuscripts, and other linear sets of page images.

Figure 6: Opening screen for the American Memory

Collections, showing animated samples of the collections.

Figure 7: With a previewshowing 50 thumbnails users can

browse a 200-photo collection in 4 screens.

Lifelines

LifeLineswas designed to provide a rapid overview of a

personal history record (Figure 8) [15]. It usesthe simple

metaphor of timelines, making good use of the common

attribute (time) of all information objects. This is an

exhaustive overview. Rich interactivity allowsusers to

reveal more details, or jump to documents. The display can

be tailored to present useful attributes via color, size or

label coding.

Figure 8: LifeLines provides a single screen overview of

an entire case history of a Juvenile Justice record.

CONCLUSION

Interfaces for digital resourcesregularly fail to provide

honest representation of what they include, wasting users´

time and increasing their frustration with online systems.

Some museum web sitesgive the impression of having large amountsof digitized art but in fact only hours of

operation and links to other sites are available. Likewise,

readers of corporate web sites often are led to believe that

extensive product information and user support is available

online, but following links may only lead to advertisements

and a fewfrequently asked questions. Text summariesfor

Web search results remain too cryptic, indicating little of

significance about the item previewed, nor its relation to

the query as expressed.

Designers of digital libraries and web sites should make the

nature of their resourcesmore apparent to users. The use of

well-designed previews and overviews can help to achieve

this goal. Many home pagesoffer site maps, but these can

be elaborated with more attribute information, including the

type, size, and media of available information. Overviews

should communicate the full range of several or all data

attributescommon across the site.

Previews should be available at a high level within a site so

users get a taste of what is to come early in their visit.

Exemplary samples should be selected and brought to the

surface. The use of preview and overview conceptsin

visual information representations is clearly beneficial to

the design of interactive information systems. This paper

has outlined an initial set of design parametersand

discussed some specific, successful designs. The good

design of previews and overviewsresults from a careful

analysis of the information to be represented, and the

ability to determine the high-level semantics of the

information most relevant to capturing its essence, and

making it quickly understandable and navigable for the

user. The design and testing of previews and overviewsfor

additional typesof systems and information resourceswill

refine the theory and improve practice.

ACKNOWLEDGEMENTS

The preparation of this report wassupported in part by the

Library of Congress and NASA. In addition, this material is

based in part upon work supported by the National Science

Foundation under Grant No. IRI9615534.

REFERENCES

[1] Ahlberg, C. and S. Truve. 1995. Exploring terra incognita in

the design space of query devices. In Proc. of Engineering for

Human Computer Interaction, EHCI ’95 . North Holland.

[2] Ahlberg, C. and Shneiderman, B.. 1994. Visual Information

Seeking: Tight coupling of dynamic query filters with starfield

displays , In Proc. of ACM CHI94 , 313-317.

[3] Bederson, B. & Hollan, J. 1994. Pad++: Azooming graphical

interface for exploring alternative interface physics. In Proc. of

ACM UIST `94 . 17-26.

[4] Borko, H. & Bernier, C. 1975. Abstracting concepts and

methods. NY: Academic Press.

[5]Ding, W. and Marchionini, G. 1997. AStudy on Video

Browsing Strategies. Tech. Report CS-TR-3790, UMIACS-TR-

97-40, CLIS-TR-97-06, University of Maryland.

[6]Doan, K., Plaisant, C., Shneiderman, B. 1995. Query previews

in networked information systems. In Proc. of the Third Forumon

Research and Technology Advances in Digital Libraries, ADL ’96 ,

IEEE CS Press, 120-129.

[7]Elliott, E. 1993. Watch, grab, arrange, see: Thinking with

motion images via streams and collages. MSVS Thesis Document.

MITMedia Lab: Cambridge, MA.

[8] Furnas, G. W. 1997. Effective view naviation. In Proc of ACM

CHI97 , 367-374. ACM : NewYork.

[9] Heilprin, L. 1985. Paramorphism versus homomorphism in

information science. In L. Heilprin, (Ed.), Toward foundations of

information science. White Plains, NY: Knowledge Inducsty Pub.

pp 115-136.

[10] Marchionini, G. 1995. Information Seeking in Electronic

Environments . Cambridge University Press.

[11]Nation, D.A., Plaisant, C., Marchionini, G., and Komlodi, A.

1997. Visualizing web sites using a hierarchical table of contents

browser: WebTOC. In Proc. of the 3rd Conference on Human

Factors and the Web .

[12]North, C., Shneiderman, B. and Plaisant, C. 1996. User

Controlled Overviews of an Image Library: A Case Study of the

Visible Human. In Proc. ACM Digital Libraries ’96 , ACM: New

York.

[13]North, C. and Shneiderman, B. 1997. ATaxonomy of

Multiple Window Cooridation. In preparation.

[14] Plaisant, C., Carr, D., Shneiderman, B. 1994. Image browsers:

Taxonomy, guidelines, and informal specifications, IEEE

Software, March 1995, 21-32.

[15] Plaisant, C., Milash, B., Rose, A., Widoff, S., Shneiderman, B

1995. Life Lines: Visualizing personal histories, In Proc. ACM

CHI96 . ACM: NewYork.

[16] Plaisant, C., Marchionini, G., Bruns, T., Komlodi, A.,

Campbell, L. (1997) Bringing Treasures to the Surface: Iterative

design for the Library of Congress National Digital Library

Program . Proceedings of CHI `97, March 1997, ACM New York.

518-525.

[17] Rao, Ramano, and S.K. Card. 1994. The Table Lens: Merging

graphical and symbolic representations in an interactive

focus+context visualization for tabular information. In Proc. of

ACM CHI94 , 318-322.

[18] Shneiderman, B. 1996. The eyes have it: Atask by data type

taxonomy for information visualizations. In Proc. of 1996 IEEE

Symposiumon Visual Languages , 336-343.

[19]Slaughter, L., Shneiderman, B., & Marchionini, G. 1997.

Comprehension and object recognition capabilities for

presentations of simultaneous video key frame surrogates.

Research and Advanced Technology for Digital Libraries,

Proceedings of the First European Conference, ECDL ’97. Berlin:

Springer, 39-54.

[20] Tanin, E., Lotem, A., & Haddadin, I. Evaluation of Query

Previews: User Preference and Performance. Manuscript:

www.otal.umd.edu/SHORE

[21] Teodosio, L. & Bender,. W. 1993. Salient video stills:

Content and context preserved. In Proc. of ACM Multimedia 93 ,

ACM: NewYork, 39-46.

[22] Tweedie, L. 1997. Characterizing interactive externalizations.

In Proc. of CHI97 , 375-382. ACM : NewYork.

[23] Wactlar, H., Kanade, T., Smith, M., Stevens, S. 1996.

Intelligent access to digital video: Infomedia Project. IEEE

Computer, May, 46-52.