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Abstract: Previous research in conceptual indexing methods of images has furnished us
with refined theoretical frameworks characterising various aspects of images that could
and should be indexed using textual descriptors. The development of digital image
processing technologies has bred a brigade of content-based indexing and retrieval
methods available for applications. What the users need and in what kinds of
environments different indexing and retrieval methods are relevant, has remained an area
of lessintensive research work.

This article presents the results of a field study concentrating on journalists as
users of adigital newspaper photo archive. The expressed photo needs, applied selection
criteria and observed searching behaviours in journalists daily work were contrasted
with the indexing practices applied by the archivists. The results showed that the
journalists achieved satisfactory results when trivial query terms were available, eg.
when photos of named persons were needed. Browsing was the main searching strategy
applied by the journalists, but the system did not support browsing well. The access
problems faced by the users in particular photo needs are discussed in detail. The paper
concludes by discussing the potential approaches in developing both the concept-based
and content-based indexing methods as well as the user interfaces in photo retrieval

systems.

1 I ntroduction

Advances in digital imaging technology have raised growing interest in the storage
and retrieval of images and the requirements which image users address to retrieval
systems. Operational digital archives are quite new a phenomenon and a little
explored area of research. Relatively little is known about user needs, searching

behaviour and the use of images.
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Two main approaches are available for the indexing and retrieval of images.
Operational retrieval systems usually provide access by exploiting textual
representations describing various attributes of images. Much research has
concentrated on identifying possible image attributes for conceptual indexing (e.g.,
Brown & Hidderley 1996, Jargensen 1995, Jergensen 1996, Jargensen 1998, Markey
1986, Shatford 1986, Turner 1994) but less is known about conceptual indexing as a
practice or how searchers define their needs for images and exploit indexing in rea
search situations.

The other approach is based on automatic content-based indexing of the visual image
features (for reviews, see e.g. Eakins 1996, Enser 1995, Gong 1998, Gupta & Jain
1997). Despite the vast research on these technologies they have achieved a sufficient
level of performance only with low-level image attributes such as colour and texture.
In semantic-level retrieval, i.e. when we are interested for example in types or
individual objects in the images, progress has been limited (Eakins 1996). Some
commercia products are currently available (e.g. Image Surfer, QBIC, Vir Image
Engine). Many applications have emerged in specific domains such as trademark
images (e.g. Mehtre & al. 1998). However, we are till waiting for evaluation studies
on how useful these technologies are for users retrieving images in practical work

situations.

In this article, we consider the photo needs, photo selection criteria and searching
behaviour of end-users as well as the indexing practices adopted by a newspaper
photo archive. Digital technology has quite dramatically changed the storage and
retrieval of newspaper photos. Every day large volumes of photos are transmitted
from various sources through networks to newspaper archives. Journalists, graphic
designers and other editorial staff are expected to exploit digital collections directly.
The focus of photo archivists work is shifting from searching to selection and
indexing of photos for the archive. Fast growing collections and direct end-user access

present new challenges for indexing and retrieval methods.

The aim of the study was to ascertain the end-user requirements for digital newspaper
photo archives. Journalists’ requests in newspaper photo archives has been studied by
Drnager (1995, 1996). However, her data are based on requests sent to manually
operated archives. Our data were collected in a digital photo archive environment. To

our knowledge this is the first study drawing on users experiences in such
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environment. Moreover, we interpret the findings from the viewpoint of digital image
archive design.

By contrasting the indexing practices with the needs and requirements expressed by
end-users we wanted to identify possible problems and find solutions to improve end-
user access to photos. Both the development of indexing and retrieval methods based
on textua representations of images and potential applications for content-based

methods are discussed on the basis of the results.

The article is organised as follows. Section two reviews studies on concept-based
indexing of images, image requests and searching behaviour in image collections.
Section three introduces the research environment, data and methods. In section four,
the indexing practices adopted in the archive are described. Section five sketches out
the tasks and photo needs of end-users, searching behaviour adopted and photo
selection criteria applied by journalists. Indexing practices and end-user requirements
are contrasted and the problems identified in end-user access are reported in section
six. In section seven we draw conclusions and discuss potential solutions to the

problems identified.

2 Indexing and sear ching for images

Earlier research on concept-based indexing of images' has concentrated on exploring
and outlining theoretical frameworks (Brown & Hidderley 1996, Markey 1986,
Shatford 1986). Jargensen (1995, 1996, 1998) and Turner (1994) have investigated
how humans perceive and describe images. The actual indexing practised in image
archives has been given only little consideration (@rnager 1995, 1996). Some studies
have focused on user needs by categorising and analysing search requests received by
the archivists (Armitage & Enser 1997, Enser 1993, Keister 1994, @rnager 1995,
@rnager 1996). A few papers have addressed searching behaviour in digital image
collections (Crehange et al. 1989, Batley 1998). A comprehensive review of the

literature on image indexing and retrieval has been presented by Rasmussen (1997).

1 In this paper, the term ‘photo’ is used to refer to photographic representations documenting objects and events in reality (see

Turner 1994). A term ‘image’ is used to refer to a superclass, which covers not only photos but also, for example, art images.
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2.1 Concept-based indexing

Some theoretical frameworks for image indexing have been proposed. For instance
Brown and Hidderley (1996), Markey (1986) and Shatford (1986) have proposed
different sets of attributes and levels of meaning for indexing. From the practical point
of view a framework or template developed for indexing purposes should direct the
indexer’s focus while (s)he investigates an image and, thus, increase the consistency
of indexing. However, the applicability of such frameworks has seldom been verified

with empirical tests.

The work of the art historian Erwin Panofsky (1970) has had a major impact on the
theoretical developments in image indexing. Panofsky’s theory of three levels of
meaning was first adapted by Markey (1986) and then by Shatford (1986), who
introduced a faceted classification of image attributes. According to Shatford, viewing
an image within four facets, namely, Objects (Who), Activities and Events (What),
Place (Where) and Time and Space (When), it may be interpreted to represent both
concrete and objective entities (ofness, e.g. objects, places, actions) and abstract and
subjective entities (aboutness, e.g. feelings, concepts manifested or symbolised by
objects). Moreover, she stated that an image is simultaneously specific and generic.
For example, an image of the Brooklyn bridge is at the same time an image of a
specific bridge, i.e. Brooklyn bridge and an image of a bridge.

Shatford’s work as well as other studies on image indexing have convinced us that
images are rich in elements and that fundamentally there are many possible attributes
and levels of meanings to index. Indexing them all would mean a great level of detail.
Thus, two important questions need consideration: (1) how the levels of indexing
exhaustivity and specificity (for term definitions, see Soergel 1994) are selected in
practice under given constrains (time, personnel) and (2) which aspects in the
frameworks are important for the users of a particular image collection.

Indexing practices have been explored by @rnager (1995, 1996) who interviewed and
observed archivists in 15 Danish manually operated newspaper archives. @rnager’s
study showed that archivists conducted detailed indexing of a photo only if they
90%thought it was necessary for finding it later. Archivists often utilised associated
texts for indexing if these were available. Captions written by photo agencies were an

important source of information for indexing the context of a photo. The archivists
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stated that they commonly used specific names in indexing. All said that they index
themes. Indexing of atmosphere or feelings expressed in a photo was also found to be
important although only one half of archivists confirmed that they actually indexed

these attributes.

A special characteristic of newspaper photos is that they are usually accompanied by
related texts, e.g. captions and articles. Doubts have been expressed about the
suitability of captions for query matching: captions are of varying quality, often short
and present only one interpretation of the image subject (e.g. Enser 1995, Price & al.
1992). However, neither the quality of captions nor the retrieval performance of
natural language querying on captions has been studied extensively in large, general

type image collections.

2.2 User needsfor images

Some field studies on user requirements have been reported to date. Typically they
explore requests received by archivists in manually operated archives. Enser (1993)
categorised amost 3000 requests received by the Hulton Deutsch Collection. In
Enser’s typology, requests fell into two main categories. (1) unique requests of
specific entities, events, locations and (2) non-unique requests expressed with generic
concepts. Most requests fell into the unique category (69%). This was particularly the
case among the requests from newspaper and magazine publishers (70%). Requests in

both groups were often refined with time, location, event or technical criteria.

Keister (1994) grouped requests received by the Archive of the National Library of
Medicinein two groups:. (1) visual requests, in which the user constructs the image by
defining what should be seen in it and (2) topical requests with unspecified visual
requirements (e.g. cholera in France in the 19th century). She found that one third to

one half of the requests were of the first type.

@rnager (1994, 1995, 1996) interviewed archivists and observed journalists
formulating their requests to clarify the needs of newspaper journalists. According to
the archivists, one half of requests were simple, concerning persons, and another half
dealt with themes. Ten per cent of requests were defined as complex requiring an in-

depth interview.
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The study by Armitage and Enser (1997) took a dlightly different methodol ogical
approach by conducting a facet analysis of the concepts in the photo requests instead
of grouping the requests as a whole. They examined almost 2000 requests using
Shatford Layne's framework as the facet template in their analysis. The seven image
collections from which requests were collected embraced still and moving images and
various domains. Results from this study support the earlier findings in that the
specifics were most often needed: the highest number of concepts fell into the facets
of individually named concrete objects and places. The terms referring to object and
event types were also common. Kinds of places and specific time definitions like
dates and time periods also occurred while cyclic time expressions and all the concept

incidences on the ‘about’ level facets were few.

The results of request-based studies are quite difficult to summarise because of
differences in the nature of collections studied and different typologies in classifying
requests. However, we may conclude that images of named entities (persons, other
concrete objects) and events as well as types of entities seem to characterise typical
expressed user needs. An interesting observation made by Keister (1994) is that a
large proportion of requests was topical. This means that the need is not defined in
terms of the content of the image but rather in terms of its context or background. The
parallel existence of content-oriented and context-oriented image needs is a challenge

for indexing methods. A particular image may be relevant to both types of needs.

Request-based user studies have shown the multitude of users’ search criteria and
provided some basis for identifying attributes of images that should be considered in
indexing. However, these studies typically deal with needs as expressed to archivists.
The users of images might not be very familiar with the collection which may affect
the way in which the needs are expressed. Further, a request is a static expression of
the user’s need while the creative and iterative nature of image searching has been
assumed, for example, by Crehange et al. (1989) and Shatford Layne (1994). Little
attention has been paid to relevance criteria applied in the selection and use of images.
Thus, on the basis of studies regarding requests it is hard to judge what conclusions

are warranted for indexing methods in digital, direct access photo retrieval systems.
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2.3  Searching behaviour

Some papers have stressed the importance of browsing as a search strategy in image
collections (Batley 1988, Besser 1990, Crehange et al. 1989, Shatford Layne 1994).
However, the searching behaviour of users has not been studied with users in real
work task situations. In the experimental study by Batley (1988) searchers were
offered tools for three different searching strategies: (1) random browsing, (2) specific
browsing, where a user first selects an area of interest and then continues by browsing
and (3) searching with descriptors from an indexing language. The study established
that the use of browsing increased as the specificity of a given task decreased.
Descriptors were used most in searching for images of specific topics. For general
needs all strategies were applied equaly frequently. Abstract (e.g. love) and

subjective (e.g. beautiful image) search topics mostly led to random browsing.

Indexing, querying and browsing in digital image collections is a triangle that has not
been studied yet. If we assume that browsing is a more essential access method in
image retrieval than in text retrieval, it should have some consegquences for the
applied indexing methods. The challenge is how indexing is developed to support

browsing as a self-contained access method to images.

3 A Field study

3.1 Research objective

The aim of the study was to ascertain the end-user requirements in a newspaper photo
archive. By contrasting the indexing practices adopted in the archive with the needs
and requirements expressed by end-users we wanted to identify possible problems and

find solutions to improve end-user access in photo archives.

To ascertain the indexing practices adopted by archivists we observed
» the characteristics of the indexing task

» sources of information exploited in indexing

» rulesand principles followed in indexing

» photo attributes indexed

» the specificity of indexing
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To ascertain the photo needs and requirements of end-users we observed
» the characteristics of illustration tasks in the news room

* search topics expressed

» searching behaviour adopted

» photo selection criteria applied

3.2 Research environment

The study was conducted at Aamulehti, the second largest newspaper in Finland. At
Aamulehti, the digital photo archive came into use in spring 1996 and in summer 1997
it contained already over 83 000 photos.

The archive is divided into a photo cache archive and a permanent archive. Photos are
scanned by photographers or sent by photo agencies to the cache archive where they
are kept for three weeks. About 20% of these photos are archived in the permanent
archive. This includes all published and selected non-published photos. Selection of
unpublished photos is mainly done by the archivists.

At Aamulehti, the photos for the newspaper issue are searched for and selected by
journalists, sub-editors, lay-out designers and other editorial staff, called from here on
journalistsz. Journalists have access to the digital photo archive at their terminals and
usually they conduct their own searches. A few journalists do not use the digital
archive directly yet and sometimes active end-users also send requests to the
archivists. The storage and retrieval system in use is NewsLink® which is based on the
TRIP fulltext retrieval system. The text archive containing published newspaper
articles runs on the same system and came into use a few years before the photo
archive. This may reflect on the searching styles adopted by journalists in searching
for photos. The archive is integrated into the lay-out programme so that photos can be

called up straight to the page under construction.

21n the Aamulehti newspaper, the writing journalists do also layout design. Similarly, the persons primarily responsible for the
lay-out design conduct also editorial tasks: they edit ready-made texts, make titles and captions etc. In the newsroom, there seems
to be atendency to merge some professions earlier separated.

3 py Job Systemintegration AB, Sweden.
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Each record in the photo archive consists of the high-resolution image, a low-

resolution copy of it, athumbnail image and a set of textual descriptions.

NewsLink supports Boolean queries in the fields of textual descriptions. Queries can
be formulated by using either a simple or an advanced search form (Figure 1). The
simple search form provides a field for entering Boolean queries and a menu for
selecting time limits (the date the photo arrived in the cache archive), which makes it
easy to restrict the search to the newest photos only. The queries entered to the simple
search form are matched to al fields of textual descriptions. In the advanced search
form, searchers can restrict the query to only those fields wished. The advanced

search form also offers on-line menus of three-level theme classification (Figure 2).
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Figure 1. Smple and advanced search forms of the NewsLink system in Aamulehti (texts trandlated into

English by the authors).

Query results are displayed as a set of thumbnail images (Figure 3). The size of the
thumbnail images is fixed but the user may resize the window and thus decide how

many of them are displayed at a time. Any double-clicked thumbnail image is
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enlarged in a pop-up window. The caption of the activated thumbnail image is shown
in the bottom left corner of the window. More information is found in the pop-up

windows.

Advanced Search
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Figure 2. The online thesaurus in the advanced search form. Selection of a term from the first (or
second) level displays the narrower terms at the next level. (Texts trandlated into English by the

authors.)

3.3 Dataand methods

The data for this study were collected in the Aamulehti archive and news room in
summer 1996 and spring 1997. The methods and data are described in detail in
Markkula and Sormunen (1998).

The data concerning illustration was gathered by observing journalists in their work
and by interviewing them. In addition, a sample of photo requests received by the

archivists was analysed. In the archive, the behaviours of three archivists selecting

10
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and indexing photos was observed. A theme interview was conducted. In addition,
captions of 60 photos were analysed.
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P =————Photo Archive: Search 2 -- 39 photos
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ko]
=
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JESEEERK jpg j252351
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Figure 3. Query result window and an enlarged photo in a pop-up window.

The observations were conducted in a participative manner. The observer followed
subjects work in their offices. The subjects explained what they were doing and were
probed for details if necessary. The utterances of subjects during conducting

illustration or indexing were tape recorded and actions taken written down.

In the newsroom, the processes of 20 illustration tasks conducted by eight journalists
were observed from the creation of ideas to final selection of photos to be published.
The illustration processes observed related to the eight editorial sections displayed in
Table 1.

11
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Editorial section Number of illustration | Number of
processes observed search topics
(N=20) (N=27)

News sections. Economics, foreign affairs,

front page, sports 7 8

Current affairs sections. culture, current

affairs, Sunday supplement 7 10

Pull-out supplement
(deals mostly with TV, films and music) 6 9

Table 1. Number of illustration processes observed and search topics occurring in different editorial

sections.

In total, 27 search topics originated from the 20 illustration tasks. because some tasks
involved different searching ideas. For example, if ajournalist said that a photo of Bill
Clinton and a photo on the theme of nuclear power were optional photos for an
article, these were considered as two search topics.

The aim of the theme interviews was to check if the observations were in line with the
views of the subjects. Secondly, the interviews were designed to help in explaining
the observed behaviour. Thirdly, the subjects had the opportunity to express their
views on the archive. Interviews with three journalists (a group discussion with two
journalists and a separate interview with one journalist) and a group interview with

two archivists were conducted.

A sample of 108 photo requests sent to the archive was collected by questionnaires,
which the archivists filled in as they received the request. The requests were mostly
given by telephone. The objective of the analysis of requests was to clarify the
subjects of interest to journalists, bearing in mind that they express only the
compromised needs (see Taylor 1968) of journalists. In addition, because the requests
were recorded by archivists they may not be in the original form as expressed by the
journalists. In summer 1996 many journalists were still familiarising themselves with
the archive and requests were quite often given to the archivists. The archivists
estimated that in spring 1997 the rate of requests had decreased to one third from that

in summer 1996.

12
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4 Results of indexing practices adopted

4.1 Characteristics of incoming photos

Photos arrived in the cache archive from two types of sources. from photo agencies
and from photographers working for the newspaper. Photos from agencies were
associated with international and national news events while the newspaper’s photo
production mostly dealt with local events. All incoming photos were supplied with (1)
technical information, (2) information on photo source, at least the photographer and

the agency, and (3) caption.

The captions written by photo agencies usually described in a fairly concrete manner
what the photo represents (when, where, who, what) and the news event it is
associated with. Most international photo agencies produce this information in a
standard way (see IPCT-NAA 1993). The captions in the analysed sample were quite
specific in the description of different photo attributes. If the specific name of an
object, event or place was described in the caption, the generic terms of those
attributes were typically neglected. Moreover, overal themes, feelings and
atmosphere were rarely described in captions. A typical caption by an international
photo agency is shown in Figure 4.

The newspaper’ s photographers attached information of varying exhaustivity to their
photos. The captions were typically less comprehensive than those of photo agencies.
According to the archivists, the captions written by photographers was often
insufficient for indexing or retrieval purposes. Instead, the captions made in photo

agencies were considered quite good.

4.2 Thephoto indexing process

As mentioned earlier, all published photos were archived and some non-published
photos were selected from the cache archive for the permanent archive. The published
photos were identified by browsing the newspaper issue and retrieved from the
archive by keywords picked up from the published caption or the illustrated article.
The selection of unpublished photos was made by browsing the daily set of photos.

All the incoming photos were aready supplied with some descriptive texts. Archivists

edited these descriptions, translated keywords into Finnish if necessary and added

13
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supplementary indexing before transferring the photos to the permanent archive. Only
a couple of minutes were available for indexing each photo.

[AMERI CA'S CUP] New Zeal and’s Bl ack nagic | eads Young Anerica as they
sai |l downwi nd on the second |leg of the Anericas Cup Saturday, My 13,
1995 in the waters of San Diego. New Zeal and won the Anerica's Cup 5-
0.

Figure 4. Photo and caption by EPA.

The photo itself and the texts associated with it (e.g. captions, articlesif the photo was
published) were the main sources of information exploited in the manual indexing
process. The associated texts were used to identify and describe the specific entities
(for example, the named persons, buildings and places) and the associated news event.
The photo itself was examined for identifying details and more subjective attributes,

which are usually disregarded in journalistic texts but which archivists found worth
indexing.

The often insufficient captions written by the in-house photographers made indexing
laborious. The archivists had to search through various sources (e.g., ask journalists,
use encyclopaedias, retrieve associated articles from the text archive) for information
needed in indexing.

Even though photo agencies made quite exhaustive captions and indexing could be
based on these, the English language caused some difficulties. Understanding captions
and translating keywords into Finnish demands quite good skills in English. The

14
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archivists sometimes had to consult dictionaries. The trandliteration of proper names
from English to Finnish was sometimes problematic and the text archive was

exploited in checking the Finnish spellings.

4.3 Toolsand principlesfor indexing

The indexing interface (see Figure 5) of the NewsLink system provided a framework
for indexing. The form offers in total 39 fields, which are arranged so that the fields

containing the same type of information are grouped together.

Figure 5. Indexing formin the NewsLink system.

Several fields are designated particularly for the subject information. Besides the
‘caption’ field, the fields ‘free description’, ‘country’, ‘person’ and ‘organisation’ are
available for entering free text. A thesaurus is available for controlled indexing and
searching for themes. The thesaurus mostly covers abstract themes (e.g. economy) but
also some object classes (e.g. vehicles). The thesaurus was originally designed for
indexing news articles. Indexers and searchers can exploit it by selecting themes from
an on-line menu. However, for searching this feature is available only in the advanced

15
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search form and currently the interface only allows the use of the three highest levels
of the thesaurus hierarchy.

The archivists did not fully exploit the field structure of the system in indexing. When
indexing photos coming from photo agencies, keywords were mainly entered to the
‘free description field’. When indexing the newspaper’s own photo production, the
archivists mainly used the ‘caption field’ in indexing. To save time they often did not
re-type the keywords already existing in captions to other fields. The archivists stated
that it would have been important to exploit the field structure but felt that they
wasted time by duplicating words.

The indexing policy in the archive did not seem to be well formulated. The principles
followed were agreed upon in a few meetings of archivists. The brief rules recorded
on paper were quite general stating that the ‘free description’ field was designated for
describing concrete objects represented in the photo while thesaurus terms should be
used for conceptua indexing. The instructions further advised that the ‘person field

should be used for portraits of named persons to separate these from other photos with
persons. The ‘organisation field” was considered unnecessary in the context of photos
because the organisation usually relates to the portraits and is described in the person
field. The instructions recorded seemed to rely on the indexing practices applied in
indexing news articles. For example, the ‘country field was recommended for a

photo if it could be used to illustrate an article focusing on a particular country.

According to the archivists the basic principle in indexing was to be objective and
concentrate on the concrete content of the photo. Indexing of more subjectively
interpretable attributes like atmosphere, moods or symbolic meanings was not
encouraged. The archivists stated that they am at a description similar to a standard
caption. They stated that first they identify and describe the concrete objects
represented in the photo, second the context information and last they classify the

photo with a thesaurus term.

4.4 Image attributesindexed

According to the observations and interviews all the facets presented in the
framework by Shatford Layne were used at least sometimes in indexing. The most

often used index terms referred to specifics, i.e. to individual objects, places, events

16
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and linear time; and to the theme of the photo. Terms referring to types of objects,
places, events or action and cyclical time expressions were used less. However, this
reflected also the distribution of types of photos in the collection. A large share of

photos was of persons.

The main concrete objects seen in the photo were described regularly. While the
captions usually contained only proper names, the archivists also used common nouns
and sometimes added synonyms in describing concrete objects. The archivists indexed
detailsif they were considered important, e.g. if the photo was selected for permanent
archiving on that basis. The observation showed that archivists also entered names in
the ‘person’ field in the context of other photos than portraits (e.g. group of personsin

aphoto). Attributes of objects were sometimes indexed.

Specific events were usually already named in captions. Archivists added terms
describing types of events (e.g. “music festival”). Actions taking place were often
described in captions but by archivists only when seen as a major aspect in the photo
(e.g. “Czechs celebrate the victory...”).

Places described were most often geographical and terms used in indexing mostly
proper names of regions, countries and cities. When local places were concerned
terms referring to very specific locations, for instance street names, were also used.
However, in indexing specific geographical locations the archivists seemed to have
some problems since aterm referring to a geographical location may represent various

photo attributes:

» the shooting location, which is an attribute of the photo and not necessarily
represented in it (e.g., indoor photos)

» the place concretely represented in a photo (of-level)

» the place symbolised by other attributes represented in the photo (about-level)

The instructions gave little help in identifying and indexing other attributes
concerning places than the shooting location. The archivists found it difficult to
decide if the of- and about-levels were represented in a photo. Even though the
‘country’ field was designated for indexing the of- and about-levels, names of places
were often entered in the ‘free description’ field. The indexing of types of

geographical places did not cause similar problems, since these terms usually refer to

17
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only one aspect: the of-level. However, types of places were quite seldom indexed and
mostly in the context of scenery or landscapes.

Termsreferring to time may also represent various photo attributes. The shooting date
was described in captions and transmitted to the appropriate field by the indexers.
Other time attributes were indexed more rarely. Seasons or times of day were indexed
only when seen as specia characteristic of the photo (e.g., a night scene of a city).
The about-level was indexed by archivists when easily identified (e.g., young lovers
in photo symbolising spring). Confusingly, in the captions the time of day was often
mentioned, even when not seen in the photo (e.g. indoor photos). Captions also
included terms referring to time aspects relating to the news event (e.g. the date of the

forthcoming elections).

The overal theme or topic of the photo was considered important to index and the
archivists stated that they index themes whenever possible. The observations support
this statement. The thesaurus was used for indexing themes if appropriate terms could
be found, otherwise archivists entered keywords in the ‘free description’ field. The
thesaurus was claimed to be too elitist including, for example the term ‘art
exhibitions’ but not terms for snake (!) or agricultural exhibitions or fashion shows. It
was also criticised for being more suitable in indexing the context than the content of

photos.

Often the index terms used were mainly associated with the photo’s context, not the
actual content of the photo (e.g. “budget” when in the photo the Minister of Finance is
getting out of a car). Themes indexed referred frequently to the domain of the news
event (e.g. “economic policy”). In addition, persons, countries and organisations

involved in the news events but not presented in a photo were indexed sometimes.

As stated earlier, the basic principle in indexing was to be objective and focus on the
concrete content represented in the photo. However, the line between concrete and
abstract or between objective and subjective is not obvious in actual indexing
situations. As one archivist expressed her uncertainty “I don’t know if that’s objective
or concrete, but that's what | see in the photo”. The archivists stated that there is no
need to index atmosphere, moods or symbolic meanings since journalists can interpret
these aspects from photos when browsing. The archivists also said that the journalists
should themselves think of the concrete attributes which could symbolise the desired
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subject. Nevertheless, the observations revealed that they described these “soft
attributes’” whenever effortlessly depicted. A thesaurus term or keyword “symbolic
photo” was added, but inconsistently, if the archivist classified the photo as symbolic.
For example, the following text was written in the ‘free description’ field of the photo
in Figure 6 (translated by the authors): “Ministers bow to Yeltsin at the Conference
table. Symbolic photo of power and subservience." The caption text by the photo
agency is below the photo.

45 Theconsistency of indexing

The output of the indexing process seemed to be quite inconsistent. This is natura

since the instructions for photo indexing were general and the goals of indexing were
not very clear to the archivists. One indexer favoured whole sentences, and having a
descriptive style produced detailed indexing. Another indexer relied on keywords and

described only the main attributes.

The subject domain of the photo appeared to affect the exhaustivity of indexing. The
photos of familiar topics were obviously easier to the indexers and more detailed
descriptions were attached to these than to the others. The quality of captions aso
affected the indexing result. The more information there was available in the captions

the easier it was to produce more exhaustive indexing.

Figure 6. A description of a photo classified as symbolic (photo and caption by EPA).
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An obvious consistency problem is that controlled indexing was applied only to a
share of photos. Thesaurus terms in traditional sense may not be appropriate with
some photo types, e.g. portraits, but also the inadequacy of the thesaurus, loosely
defined indexing practices and insufficient resources in the archive may be the
reasons for missing index terms. The inconsistent use of thesaurus terms and the
record field structure (see section 4.3) have serious consequences. Neither the users
nor the system developers (e.g. in designing user interface) can exploit the advanced
features of the database or the thesaurus if indexing practices are not consistent.

5 Needs and sear ching behaviour of journalists

5.1 Characteristicsof theillustration process

At Aamulehti newspaper, illustration tasks are integrated into writing, editing and lay-
out tasks. Work in the newsroom is characterised by tight schedules. We found that, in
daily routines, journalists did not seem to have much time to find “the best” photo.
Rather they tended to make acceptable selections. The effort devoted to illustration,
generating and evaluating ideas, searching for candidate photos and selecting the one
to be published, depended on time available and on the status photos would have on
the pages.

The behaviour observed indicated that the journalists often had many ideas in mind
when they were looking for an illustration. The illustration is a fairly open task even
though a photo is sought and selected for a particular article and larger contexts as the
page lay-out restricts the options. However, photos are often rich in elements and they

may be used in various contexts and in many ways.

There appeared to be differences in illustrating news articles and feature articles.
Speed is essential in reporting news events and photos of these events are needed
urgently. Photos used to illustrate news are mostly current documentary photos and
there is little space or time for developing different illustration ideas. The main point
is that the photo is of the particular event that the article is reporting. Feature articles
are typically less date dependent and more subjective. They often provide more scope
for illustrations than news articles. Photos with symbolism and photos of themes are
often used to illustrate feature articles.

20



End-User Searching Challenges Indexing Practices

After creating ideas, the journalist either searched for the photo in the archive or gave
arequest to the archivist. Requests were also given after unsuccessful attempts to find
desired photos. The illustration processes observed seemed to follow a model outlined
inFigure 7.

Illustrati on task

R l

Generate
< illustrationideas |_y, | Formuateaquery
(=search topics)

! '

Request, useot her
Sources

Browseprinted Browsethumbnai |
phot os, catalogues images
etc.
|—>- Sd ect cand date <—l
photos
Select the photo(s)
to bepublished

Figure 7. A model of theillustration process

5.2  Searching behaviour

An illustration process often consisted of many search sessions in which a journalist
tested different ideas, viewpoints or strategies. Different types of illustration ideas (i.e.
search topics) expressed by journalists produced different kinds of searching
behaviour. General search topics easily led to multiple queries and heavy browsing.

Specific needs led more likely to just one or two queries and browsing sessions.

When a search consisted of multiple sessions, each session was an attempt to find
useful images using a particular viewpoint or strategy. We found that journalists did
not pay much attention to the selecting search keys or to formulating a query.

Different options or approaches recognised by the user were tested on a trial-and-error
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basis. Typical queries were single-word or single-phrase queries and based on proper
names of persons, geographical places or buildings.

Journalists also tended to convert general needs into tangible queries. They explained
that it is easier to find photos with proper names than with words referring to object
types or abstract themes. The selection of search keys for general search topics was
considered difficult. Journalists presumed that the archive contained photos relating to
topics of interest, but they just had not discovered the right way to retrieve them.

According to the observations, browsing was an essential strategy used by journalists.
The journalists claimed that very narrow queries might exclude the best photos from
the result set. They also found that browsing often required less effort and time than
formulating arefined query. The browsing threshold varied according to the journalist
and the work situation: most journalists reformulated the query when the result set
was over 100 photos. However, sometimes more than one thousand photos were
browsed. Willingness to browse was dependent not only on time available but also on

the motivation to find a particularly good photo.

During each querying and browsing session, one or more candidate photos were
selected. They were printed on paper or kept in mind and retrieved later. Candidate
photos were compared later and finally those to be published were selected. Final
selection might occur much later than searching and it was not always done by the

same person who first selected the candidate photos.

The journalists did not take advantage of all the system features. First, the database
field structure was ignored, which was one reason for the large and unfocused result
sets. Furthermore, the journalists did not use the thesaurus, which led to problems
when they were searching for photos for general needs. The utilisation of database
field structure and thesaurus required the use of the advanced search form, which the

journalists considered too complicated to use.

5.3 Searchtopics

Results concerning user needs support the earlier findings by Armitage and Enser
(1997), Enser (1993) and @rnager (1995, 1996) in that specific needs dominate the
use of newspaper photo archives (see Table 2.). Most search topics expressed in the

requests and in illustration processes observed dealt with concrete objects represented
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in photos and most of these were for named objects and particularly for persons. One
fifth of requests was for types of objects. These were most frequently animals (“cow
in the pasture”), vehicles (“a good photo of the front part of a bus’) and people
(“clergyman wearing a collar”). In the illustration processes observed the journalists
did not search for types of objects although few journalists expressed such needs at

the idea stage.
70 %
60 % - — -
56 % @ Self-made (N=27) QO Requests (N=108)
54 %
50 % -
40 % -
30 % -
22 %
20 %
20 % 18 9%
10 % - 7%
5%
3% ™ 2% 4% 4% 3%
0% 0 % 0 % 0% 0%
o] ‘ 0% 0% 0 B
Named Named News Object Action,  Place type Theme Film/TV Known
object place event type type of photo

event

Table 2. The distribution of search topics expressed in requests and in illustration tasks observed

according to their main focus.

The second common search topic type concerned documentary photos of events, that
is, the photo’s context information was mainly in focus. In the illustration processes
observed this group covered almost a third of all search topics and all dealt with
recent news events. The small share of requests concerning events and only one of a
current news event in the sample suggests that these photos are quite easily found by

the end users themselves.

Photos of places were rarely requested and most of these were for individually named
geographical locations (e.g. Rauma Old Town). In the end-user searches observed,
search topics concerning places were lacking. In the interviews, the journalists

reported difficulties in finding photos representing named geographical locations.

23



End-User Searching Challenges Indexing Practices

Themes or topics (e.g. “holidaysin the south”, “child care at home”) covered less than
ten percent of requests but in end-user searching amost a fifth were of this type. Few
requests and search topics in the illustration tasks observed concerned films and
television programmes, which seemed to be easily found by the titles of films or
names of directors. In three requests the journalists were looking for a known photo.

In the interviews, the journalists emphasised the needs for photos dealing with
geographical places, types of objects and themes. These received much attention,
presumably because journalists considered searching for these problematic while
searching for photos of specific objects was regarded as a trivial task. The journalists
also mentioned search criteria which were quite subjectively interpretable from
photos, e.g. “young love” or “a photo of a child's anxiety”. Such search topics were
guite uncommon among the requests sent to the archivists even though symbolic
photos were some times requested. Their absence may be explained by the journalists
statements that it is easier to search for this kind of photo by themselves than to try to
explain the topic to the archivist and “after an hour you get a stack of photos which

aretotally wrong.”

More than a half of requests were refined (see Enser 1993) by some criteria. The most
frequently used criterion was colour (in athird of requests), reflecting the fact that old
archives aso include black and white photos, which are seldom wanted nowadays.
Shooting distance was a second common refinement in requests and close-ups were
most often desired. Time expressions were used in over one tenth of requests. The
shooting year of the photo was common as well as wishes for “current shots’ or “old
photos’. A few requests were refined with cyclic time expressions, for example “a
summer photo of Lake Nasijarvi”. However, according to the archivists the season of
the year is an important but implicit criterion. Even though archive photos are used,
the journalists want to give an impression of actuality in the newspaper issue. Photos

of other than the current season are hardly ever published.

To some 10% of requests, refinements concerning attributes of objects were added,
for example, “judge with a wig”, “Raimo Helminen wearing the ice hockey league
shirt of the Ilves team” or “fish, extremely big”. A few requests were refined with
terms of action taking place in a photo (e.g., “the cork of the champagne popping”) or
undesired action (e.g., “ice hockey star Teemu Selénne, rather not playing”). Other

rare criteria dealt with the photo’'s direction (horizontal or vertical), copyright and

24



End-User Searching Challenges Indexing Practices

source. A few place definitions occurred as well as requests for symbolic photos, for
photos where people are not recognisable, where person is aone or two persons are

together in the photo.

54 Theselection criteria applied

It is widely agreed that relevance is a multidimensional concept and that the user’'s
relevance criteria are situational and dynamic in nature (e.g., Froechlich 1994,
Schamber et a. 1990). The observations of journalists selecting photos clearly
indicate the diversity of relevance criteriathey apply and the situational nature of their
relevance judgements. The selection criteriarelated to various factors. These were, for
example, the article to be illustrated, the page lay-out, the section’s illustrative style,
the newspaper’ s editorial policy and the ethical rules of journalism.

The journalists made relevance assessments during the search session when they
browsed the retrieval set and selected candidate photos as well as when they made the
final selection among the candidate photos. The first criterion journalists applied
during a search session was topicality. The associated caption text seemed to be an
important source of information in judging the topical relevance. The journalists
consistently read the caption texts of photos that seemed relevant. They needed to
know what was really happening in the photo and what its original news context had
been.

After topical relevance was confirmed important came the technical and biographical
criteria (e.g. photo source, publishing information). The preference for technically
good, not recently published and current photos is likely to be common for most
journalists. The cost of the photo was also an important criterion. This depends on the

photo source, which the journalists usually checked when rating photos.

The criteria relating to impression to be conveyed through the visual attributes of the
photo were closely connected to the individual illustration tasks. These criteria were
found quite difficult to communicate in words. The choices were explained either
abstractly “the photo is thought-provoking” or more concretely “because there are
people escaping” or “the photo emphasises that she (Sharon Stone) is a star”.
Journalists used expressions relating to the atmosphere or feelings expressed by

persons in a photo like dramatic, surprising, affective, shocking, funny, expressive,
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humanity and threat as explanations for their selections. Often “non-typical photos “
were sought. The journalists explained that a typical photo was of “politicians and

handshaking”, they were “portraits’ and photos where “persons pose”.

Sometimes the type and style of the article demanded a particular style from the
photo. For example, birthday articles were illustrated with “passport photos’ as
journalists called formal portraits. In some contexts, for example, when the article

discussed socia problems, the persons in photo were preferred to be unidentifiable.

Even though expressive and also aesthetic criteria, like colour and composition, were
applied during the search session, they played the most important role in the final
selection phase. At this point all candidate photos had aready been found acceptable

in terms of topicality, technical quality, novelty, cost and other “basic” criteria.

The critical criteria to reject or to accept a photo depended on earlier selections. A
photo already chosen for a page and nearby pages or used recently in the newspaper
restricted the possibility to use other similar photos. According to the journalists the
goal was to make the illustration of the page attractive, balanced and dynamic. This
was achieved by using photos of different types (horizontal and vertical photos,
portraits, group photos, action, themes...) and with different visual features in the
page. Even small details mattered. The direction of a man’s movement or look in a
photo could lead to the selection of one photo and to the rejection of another. The
journalists could mention only one criterion which is always crucial when selecting

photos:. the technical quality of the photo.

6 Comparison of indexing practices and sear chers needs

The analysis of photo requests given to the archivists and topics searched for by the
journalists themselves suggest that needs for photos of named objects (particularly of
persons) dominate the use of the newspaper photo archive. These needs were well
treated in indexing, since individual persons, buildings and other objects were
described regularly by the archivists and also ready in the captions of incoming
photos. The journalists considered proper name queries easy to do, which is obvious
since names (especially the names of persons) are quite standard expressions for

individual objects.
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Photos of news events were also easily found by the end-users themselves. Photos
relating to current news events are managed by scanning the relatively small set of
recently received photos in the cache archive. The news context of the photo is
described in the captions and all words in the caption can be used in queries. Typical
news events are associated to named persons, organisations, places and specific time
giving a natural way for journalists to make simple queries and form a result set
suitable for browsing. Thus, searching for photos of the past news events also works
out relatively well.

The study showed that the journalists had difficulties especially in the following

search types:

e Searching for photos of object types (e.g. animals, plants, anonymous or
unidentifiable persons)

» Searching for photos concerning themes (e.g. something about Mafia, economic
recession)
» Searches requiring the use of the field structure (e.g. photos of geographical

places, portraits) or other restrictive criteria.

6.1 Typesof objects

When the journalists were looking for photos of types of objects (e.g. animals, plants,
unidentifiable persons), they seemed to rely on the help of the archivists since they
commonly requested such photos. In the illustration processes observed a few ideas

concerning photos of types of objects were expressed but never really searched for.

The interviews with journalists indicated that they had difficulties in finding search
terms retrieving anything relevant or anything focused enough for browsing. In the
captions, the objects represented in photos were described mainly by proper names.
The archivists used common nouns and sometimes also synonyms in indexing objects.
However, the journalists seemed not to utilise synonymous, narrower or broader

expressions in querying.

Another problem is that the captions are written in different languages. English,
Finnish and Swedish. Even though the archivists add Finnish terms effective

searching seems to require the use of foreign languages. The third problem is that
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newspaper photo collections and their indexing are news event oriented. These
problems imply that there is an obvious gap between the terms associated with the

photos and naturally discovered by the journalists.

6.2 Themes

The share of searches focusing on themes was greater in end-user searches than in
requests sent to the archive. When searching for photos of themes, the nature of the
illustration task and the way the photos are interpreted is crucial. Very different
photos may be relevant in a particular context and attempts to transfer the ideas to the
archivist may be seen as a waste of time. The greater share of end-user searches
regarding themes may also result from the iterative nature of theme searching. When
journalists have to formulate their needs to archivists the search topics become more
tangible, i.e. topical needs are transformed into concrete objects. End-user searching

allows more exploring in the search process.

Nevertheless, the journalists assumed that they often could not find those terms the
themes were indexed with. The archivists indexed themes regularly by exploiting the
thesaurus whenever appropriate terms were found, but the journalists did not utilise
the thesaurus in searching. The thesaurus was embedded in the advanced search form,

which the journalists found too complicated to use.

6.3 Exploiting thefield structure or other restrictivecriteria

Searching for photos of named geographic locations or symbolising those locations
appeared to be problematic (for details, see Markkula & Sormunen 1998). The queries
often retrieved all photos shot in the place concerned. The field structure for
separating different place attributes was not consistently and fully exploited in
indexing. In addition, the complexity of the advanced search form impeded journalists

from exploiting the discrimination power of the field structure.

Even though the photos of named persons and other objects were easily found the sets
of retrieved thumbnail images were sometimes too large for efficient browsing. The
newspaper photo archives tend to include many photos of the same topics and
particularly of persons. Possibility to exploit relevant criteria in narrowing the query

were sometimes needed.
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The criteria applied by the journalists in the selection phase and expressed in requests
as refinements might be relevant criteria for this purpose. Some of the criteria related
to the attributes of the photo itself. Most of these attributes were indexed. For
example, photo source, publishing information, shooting year and the date the photo
arrived at the archive were described for each photo and in a standard way. The
problem is that only some of these were easily exploitable in the user interface. The
vertical / horizontal direction of the photo, the shooting distance (e.g. close-ups) and
the photo type (e.g. portraits, person alone or with other people) were also commonly
expressed selection criteria. Unfortunately these criteria were disregarded or treated

inconsistently in indexing.

7 Conclusions and Discussion

Our study contrasted indexing practices and end-user searching in adigital newspaper
photo archive. The characteristics of indexing environment were considered by
observing indexing practices in real work situations. We also ascertained the types of
photo needs typical to journalists, their searching behaviour and the criteria applied in
the selection phase. This allowed us to identify problem areas in indexing and
searching for photos. However, the study was about one newspaper and one digital

photo archive, which makes us cautious in making generalisations.

No clear indexing policy or practice could be found in the archive studied. This seems
to be partly due to the insufficient resources alocated to the maintenance of the
archive. The study showed that only little time could be devoted to indexing each
photo and thus very exhaustive indexing was not possible. This may be typica to
media organisations processing huge amounts of photos daily (see aso @rnager
1995). Even though the archivists were aware of some shortcomings (e.g. the
inconsistency of indexing or terms lacking from the thesaurus), the time constraints

limited the further devel opment of indexing.

The results obtained from the analysis of captions indicate that captions produced by
photo agencies are suitable in query matching for some common needs. They were
usually of good quality in describing specific objects, events and the news context of
photos. Significant differences in the quality of captions between photo agencies were
not found. Captions produced by the newspaper’s photographers were an exception

and often contained imperfect textual documentation.
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The results showed that needs for photos of persons and other named objects as well
as photos related to current news events dominate the use of newspaper photo
archives. This observation is consistent with the earlier results obtained from request
studies by Armitage and Enser (1997), Enser (1993) and @rnager (1995). Our results
indicated that these needs were rather well treated in indexing. The problematic area
appeared to be in accessing photos of generic object types and themes (see Section 6).
Such photos were needed but finding them and formulating queries in these cases was
considered difficult. The dominance of specific search topics may partly result from

the difficulties end-users had in formulating queries about general topics.

The results indicated that browsing is an essential strategy in searching for photos,
supporting the observations made by Batley (1988). Firstly, browsing supported the
development of illustration ideas. Secondly, some criteria used in selecting photos
seemed to be difficult to express by words but were easily applied when the photo was
seen. Thirdly, photo selection criteria depended on a particular work situation. These
aspects are difficult to predict in indexing. Fourthly, the journalists felt comfortable
with browsing. Thus, the design of indexing practices and the implementation of

retrieval system should support more browsing rather than querying alone.

Browsing required sometimes a lot of time and effort. The journalists tended to make
single word or single phrase queries, which did not always give an appropriate
starting point for browsing. Either the query did not retrieve the relevant photos or the
set of retrieved thumbnail images was too large for efficient browsing. The journalists
had no means to organise the retrieved sets of thumbnail images. The present photo
retrieval systems (the system investigated as an example) do not sufficiently support

browsing.

7.1 New role of conceptual indexing

In newspaper photo archives, traditional textual indexes can be produced
automatically from the captions and other descriptions associated with photos. This
means that all retrieval operations typical of referral databases are automatically
available in this type of photo archives. Instead of using scarce resources available in
redundant indexing of those attributes already described in captions, indexing by
archivists should bring together photos that are instances of broad concepts or themes.

From this perspective, the goals of conceptua indexing are clearly different from
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those of captions and other associated texts. Conceptual indexing should help in the
problems associated to topical queries (i.e. photos of object types and themes).

A traditional solution to the problems of topica queries would be exhaustive
conceptual indexing using a domain specific thesaurus. The thesaurus would be
organised as a semantic map (e.g. a hierarchy of topics) displayed to the user for
browsing or navigation. Unfortunately, a specific thesaurus with a large vocabulary
and exhaustive conceptual indexing is not possible in the newspaper environment.
Resources required for creating and maintaining a large thesaurus and in applying

inclusive indexing policies are not available.

One application could be the alocation of available resources to the development of a
domain-specific but generic thesaurus. In this approach, the role of the thesaurusis to
enumerate the basic categories to which all photos are assigned. As stated by
Fugmann (1993), the size of the collection defines the requirements for the degree of
order init. In large collections, refined query strategies are needed. Based on the basic
categories, the user could preselect one or more small sub-collections for querying
and browsing. The simple search strategies applied by the journalists could work
reasonably well in them. The cognitive effort devoted to indexing would not increase

because the thesaurus is small and the vocabulary easy to remember.

Even though the journalists found it difficult to express their general needs with
defined queries, they could give examples of possible photos or areas of interest. In
such needs browsing is the best strategy. As O’ Connor (1993) puts it, there are no
fixed starting points or sampling locations in the archive but the collection can be
divided into broad portions likely to be more or less fruitful. Conceptual indexing

based on broad categories is one method helping to find browsable query sets.

Another goal for conceptual indexing is to compensate for the inadequacies of free-
text searching. Soergel (1994) refers to this problem with the viewpoint exhaustivity
of indexing. In our data, for instance, the separation of photos representing or
symbolising a particular country (e.g. rural or urban scenes) from al those taken in
that country was difficult. Other needs to make distinctions were observed between
different time concepts (e.g. wintertime photos vs. photos of winter), between
unidentifiable and identifiable persons, between different appearances of persons
(e.g., face, full portrait, minor role). Soergel points out that emphasising viewpoint
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exhaustivity in indexing gives the searcher an opportunity to achieve higher
discrimination, but not necessarily at the cost of decreased recall. Unfortunately,
expanding and refining indexing practices to this direction will soon lead into a
collision with the economic constraints of indexing. The viewpoints applied have to
be carefully selected on the basis of user needs analysis.

Indexing of moods, feelings or symbolic meanings depicted from photos seems to be
somewhat problematic. It is difficult to anticipate which of the various attributes of
objects or details represented in a photo would possibly be important to the users.
Indexing all of them would require so detailed indexing that is not possible in
practice. As pointed out by Shatford (1986), the interpretation of atmospheres, moods,
feelings or symbolism is likely to be subjective. These attributes were indexed in the
archive studied only if it did not require extra effort and time, that is, if the
atmosphere or symbolic meaning was found obvious. However, the journalists
interviewed did not consider searching for photos with desired symbolic meanings or
moods particularly problematic. They reported that they often could find photos with
search terms such as “love” or “fear”. They also stated that they were aware of
problems associated with interpreting and describing these attributes. This result
suggests that probably the archivists do not need to worry about indexing symbolic

attributes. The users face more problems in other areas of searching.

7.2 Theuser interface

The study showed that the indexing practices need cultivation. However, in our view
the most essential improvement at this stage is to invest on the design of the user
interface. Query options based on the produced indexes should be made visible to
users. Even though many relevant photo attributes were indexed, the user interface

supported only some of these in searching.

The user interface of the photo archive was too complex for the non-professional
searchers creating an obvious bottleneck at the query formulation stage. The advanced
search form offered the whole set of fields supported by the system in entering and
selecting specified search keys. Also the thesaurus was interfaced to the advanced
search form as a hierarchical selection menu. Unfortunately, the journalists did not

use the advanced search form, which was deemed too complex. This fact may partly
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explain why the end-users felt uncomfortable with searches focused on themes or
objects defined by common nouns.

The display of all the possible attributes exploitable in querying simultaneously may
make the user interface too complicated. Some photo attributes might be left to be
utilised only in the browsing phase if the query set is too large for efficient browsing.
To solve the display problem, some rating based on user needs is required to rank

those indexing features that have to be visible in the first place.

Indexing is not always the optimum stage to solve retrieval problems. One option isto
develop user support at the retrieval stage. For instance, automatic query expansion
could be applied to help end-users to solve the problems identified in queries of
generic object types and themes. A searching thesaurus integrated into the user
interface could be a useful enhancement. The negative effects of query expansion are
not very probable since the captions are quite compact pieces of texts. One may
predict that promising results achieved in some studies (e.g. Kekédldinen & Jarvelin

1998) could be reproduced in this environment.

The need to use query termsin aforeign language is a problem that could probably be
solved by applying crosslingual retrieval methods. Crosslingual retrieval methods
should reduce the need for trandating the keywords already present in captions.
Promising results have been obtained from the dictionary-based crosslingual
information retrieval of newspaper articles by Pirkola (1998) and Ballesteros and
Croft (1998).

7.3 Content-based indexing: good for browsing?

The results of this study were not very favourable for applying content-based indexing
and retrieval methods in newspaper type of photo archives. Low-level visua features
were not expressed as the main search criteriain any of the search topics analysed. In
nearly half of the search topics, the main focus was on the context information (e.g. a
particular news event) or on themes requiring high-level human reasoning. Indexing
on a high level of abstraction is currently possible only by using textual descriptions
(see Eakins 1996).

The journalists in our study used a digital photo archive supporting traditional textual

guery operations. Thusit is difficult to predict how they would change their searching
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behaviour if they could execute queries based on visual similarity of photos.
However, it is difficult to envisage common uses for purely visual queries without
textual search keys combined. The first problem is how to formulate a visual query.
Usually this requires that something desired, a query image, has already been found.
The size of newspaper photo collections and the heterogeneity of photos in these
collections might make this approach problematic. In this kind of an environment, the
main chances to apply automatic visual methods are associated with the browsing
stage of photo searching.

Content-based methods could be applied in structuring the set of thumbnail images
retrieved by keywords or index terms. Within the retrieved set, visually similar photos
could be grouped together and the output organised by these groups. In that way the
user can see different photo categories contained in the retrieved set. The selection
criteria applied by the journalists suggest some idea for organising the image set. For
instance, if the user has made a query using a person’s name, the visual organiser
could group the “passport” photos, single portraits, photos also containing other
people and photos with specia backgrounds. The applicability of low-level content-
based indexing methods in the searching for high-level needs of rea users is a
question of future research. The approach suggested is further developed in
Sormunen, Markkula and Jarvelin (1999).
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