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Abstract

This document describes the design of the interface for the first MultiMatch prototype. This system aims at
providing various user groups with multilingual access to a rich variety of cultural heritage resources (e.g.
images, videos, web pages and structured texts). Specifically, this document describes the interface design
process, a variety of relevant literature, the results of initial interviews with expert cultural heritage users and
the current implementation strategy. This deliverable (D6.1.2) is the final version of D6.1 (previously
released as a preliminary version — D6.1.1 — at 12 months and presented as input for the first year annual
review).
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Executive Summary

This deliverable describes the design and implementation processes for the user interface to MultiMatch, a
multilingual/multimedia search engine in the cultural heritage domain. This deliverable (D6.1.2) is the final
version of D6.1 (previously released as a preliminary version — D6.1.1 — at 12 months and presented as input
for the first year annual review).

A user-centred design approach has been adopted in the design stage that incorporates the feedback and
views of users at various stages within the design lifecycle. This report describes the design methodology
used to research and create the design for the initial interactive version of MultiMatch (the first prototype).
This includes a summary of user-centred design for user interfaces and the approach used in MultiMatch, a
summary of findings from research inputs which have influenced and guided the design (e.g. past literature,
comparison between existing cultural heritage sites and portals and interviews of professional users as part of
a task analysis). The report goes on to describe a series of initial interface designs before concluding with a
description of the current MultiMatch interface design for the first prototype.

In addition to describing the interface design process, we also discuss and present our current interface
implementation strategy. To fit in with the overall MultiMatch architecture and provide maximum flexibility,
we have used the Google Web Toolkit (GWT) to develop the specified functionality that provides a
framework in which to realise the interface design, and provide a set of Application Programming Interfaces
(APIs) that can provide MultiMatch functionality within custom applications. We describe the GWT web
development approach, together with justification for why we have selected this implementation strategy.
The code associated with the components described in this deliverable has been stored on the MultiMatch
integration server hosted by OCLC PICA

Finally we conclude this report by describing the user tests which we are planning to carry out in order to
evaluate the user interface, and a brief description of the functionality that we believe the final MultiMatch
interface will offer users.
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1. Introduction

The MultiMatch user interface will provide end users with multilingual/multimodal access to rich cultural
heritage information consisting of texts, images, audio and video. The interface will enable different classes
of users (identified in WP1) to search and browse the system synergistically, making use of additional
semantics and ontological information provided by WP4 and WP2 respectively. User evaluations are
instrumental in determining the usability of proposed techniques in WP5, and recommendations based on
usability findings (efficiency, effectiveness and user satisfaction) are fed back into the design process. The
interface will support the typical search tasks of users (identified in WP1), and provide effective information
access to rich multimedia and multilingual data based on empirical user evaluations and usability assessment.

A well-designed search interface should assist users in clarifying their information needs, and subsequently
help them formulate suitable queries and understand the results (Hearst, 1999; Shneiderman, 1997). More
recently, attention has been paid to human-computer interaction in information retrieval and interface design
has been driven by the needs of end users, their information-seeking behaviour and psychological aspects of
the users (see, e.g. Ingwersen & Jarvelin 2005; Marchionini, 1992; Bates, 1989). Contemporary interface
design is linked strongly with research in Interactive Information Retrieval (IIR) that provides the necessary
theories and frameworks for modelling user behaviour (see, e.g. Robins, 2000; Wilson, 2000). In the current
stages of the MultiMatch design, this has been reflected in the expert user studies carried out at partner sites
which has informed the current interface design.

This report describes the design and implementation process of the initial (or first) prototype. MultiMatch
can be seen as one system being developed and deployed in two phases: prototypes 1 and 2. This is
important as in itself this first prototype is not necessarily novel or unique in the functionality provided, but
should be seen within the wider context of the final system which does offer novelty.

This document describes the design of the first prototype at the first cycle of design (discussed further in
section 2) up to the beginning of implementation. Sections 2 and 3 focus on what will be included in the
design of prototype 1. Therefore we do not report user testing (which will come after development of the
working prototype is completed) and only discuss the implementation strategy decided on for interface
development rather than more specific details. Section 4 will address planned testing and evaluation and the
overall vision for the proposed final system. This deliverable is the final version of D6.1 (previously released
as a preliminary version — D6.1.1 — at 12 months and presented as input for the first year annual review).

The code associated with the components described in this deliverable has been stored on the MultiMatch
integration server hosted by OCLC PICA.

1.1 Relation with the MultiMatch architecture

The architecture consists of four sub-systems: (1) Information Indexing and Extraction, (2) Searchable
Metadata Repository, (3) Enhanced Information Retrieval and (4) User Interface. This latter sub-system
concerns the work described in this report and provides the MultiMatch user with an advanced interface that
facilitates both simple and advanced multilingual searching of the MultiMatch content. This provides access
using both MultiMatch and native metadata schemas, browsing of the content, as well as stored
personalisation, search history, and preferences features. For more information of the overall MultiMatch
architecture consult D3.2 (Detailed Specification of the First Prototype), an internal project deliverable.
Details of the user interface sub-system are provided in section 3.1.1 of this report.

2. Design Methodology

This section describes the approach taken in designing an interactive interface for the first and final
MultiMatch prototypes. A user-centred design approach has been advocated in MultiMatch and details for
this are found in sections 2.1 and 2.2. The current design has evolved from a number of external inputs
including existing literature, a review of current search engine interfaces, an initial task analysis with expert
users and internal discussions, and these are described in section 2.3. In section 2.4 we describe previous
designs which led to the final interface as described in detail in section 2.5. Finally in section 2.6 we discuss
the next stages involved in the design.
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2.1 User-centred design approaches

In the generic design of Interactive Information Retrieval (IIR) systems, Hearst (1999) suggests the interface
design should follow these principles: (1) offer informative feedback, (2) reduce working memory load, (3)
provide alternative interfaces for novice and expert users and (4) permit easy reversal of actions. We will
meet these through an interactive design process which will focus first on what people need to do, not what
the system needs to do. This will include the formulation of typical scenarios of use (in conjunction with
work from WP1) that take into account both cognitive constraints and organisational/social constraints.
Therefore the end-users will be involved throughout the development of the interface. The design process
(typical of most lifecycles for interface design) is shown in Fig. 1.

. Needs Assessment / Task Analysis

. Low-fidelity Prototype & Evaluation

. Redesign Desi Evaluate
. Interactive Prototype esign

. Heuristic Evaluation

J Redesign

. Revised Interactive Prototype

. Pilot User Study

. Redesign

. Revised Interactive Prototype Prototype
. Larger User Study

Fig. 1 An iterative design process for user interface design (Hearst’s lecture notes on Ul design)

The process (Fig. 1) follows the iterative cycle of: design, prototype and evaluate and includes the main
following steps: needs assessment / task analysis, creation of low-fidelity prototype (e.g. paper-based mock-
ups) and evaluation, creation of interactive prototype, heuristic evaluation and pilot user study. Further user-
centred design methodologies include the following (Rubin, 1994; Faulkner, 2000; Preece et al., 2002). The
approach described by Rubin (1994) considers the product development lifecycle as consisting six stages: (1)
user and usage needs analysis, (2) specification of requirements, (3) preliminary design, (4) detailed design,
(5) product build and (6) product release. Faulkner outlines the process of usability engineering in a similar
way, including the information produced at each stage:

Task Information produced
1. Know the user User characteristics/background
2. Know the task User’s current task
3. Capture user requirements User’s requirements
4. Set usability goals Usability specification
5. Design process Design
6. Apply guidelines, heuristics Feedback for design
7. Evaluation with users Feedback for redesign
8. Redesign and evaluate with users Finished product
9. Evaluate with users Feedback on product for future

The development model described by Preece et al. (2002) is similar to those already discussed. This is shown
in Fig. 2 and clearly highlights the iterative nature of the design process. As before, this process typically
starts with identifying and refining user needs/requirements, and then undertaking an iterative approach to
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design involving evaluation and redesign to produce a final version. The user gets involved at various stages

in the lifecycle and exactly how and when is based on the individual application.

MuttiMatchaes

Identify needs
/

Establish
requirements

-

(Re) Design <

Build an \

‘\ interactive version FINAL
PRODUCT

Fig. 2 Another iterative design process for user interface design (Preece et al., 2002)

2.2 The MultiMatch design process

An iterative lifecycle as illustrated by Figs. 1 and 2 has been adopted to develop the user interface for
MultiMatch. This has been undertaken alongside WP1 as requirements are gathered, specified and refined.
This design process involves using evidence from other sources to inform the interface design including
materials such as related research projects and existing systems which exhibit similar functionality to
MultiMatch, existing literature and the current functional specification. The user-centred design involves
consultation with representatives from user groups (e.g. educational, tourism and cultural heritage) to
develop and evaluate a series of prototypes.

Development is iterative and includes two main cycles for prototypes 1 and 2. The development cycle
includes the following stages: (1) needs assessment and task analysis; (2) preliminary design using low-
fidelity prototypes; (3) design and development of interactive prototype; (4) heuristic evaluation and redesign;
and (5) user evaluation. Steps 1-5 will be followed for the first prototype. The second prototype will follow
a similar cycle, but starting from stage (3); that is, the needs assessment will not be carried out a second time.

Overall, the design is “task-driven” and developed to meet the needs of users carrying out prototypical tasks
in the cultural heritage domain (called scenarios). This defines the more general design process of the
interface and does not aim to be prescriptive in a way that limits individuality from groups working on the
interface. The five stages for overall design of the interface, as they relate to the steps outlined in Figure 1,
are as follows:

Stage 1: Needs assessment and task analysis

The first stage in the lifecycle aims to elicit user requirements and has been (mainly) performed as part of
WHPL. This helps to identify the needs of both the professional/expert and the general user (the former user is
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techniques being used for this stage have included questionnaires, focus groups and one-to-one interviews.
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The first stage also includes a task analysis which attempts to understand what people currently do and why
(Ingwersen and Jarvelin, 2005; Hackos and Redish, 1998; Preece et al., 2002). Part of the task analysis
involves the creation (and refining) of scenarios: an “informal narrative description” of human activities or
tasks in a story or workflow (Preece et al., 2002:222-234). This is a natural way for people to describe their
tasks and typically does not include information about particular systems or technologies to support the task.
These scenarios can then be used during requirements analysis and to derive an understanding of the domain.
In the design of the interface, the scenarios will assist with deciding functionality and evaluating the interface
in later stages of the development.

Stage 2: Preliminary design of low-fidelity prototype and evaluation

The next stage takes the output from stage 1, together with additional information, and uses this to develop
initial design mock-ups. Low-fidelity prototypes of MultiMatch were created which included paper-based
sketches and simple low-fidelity designs based on using Powerpoint slides and HTML. Some animated video
segments (implemented using Flash) were also created at this stage. The design includes additional evidence
gained from past theory on interaction design, a review of literature for systems which exhibit the type of
functionality expected from MultiMatch, and using informal feature analysis (or competitor analysis) to
review and compare the functionality offered by existing systems and interfaces for multilingual/multimedia
retrieval and cultural heritage (Goto and Cotler, 2004). Interviews (e.g. one-to-one and focus groups) and
questionnaires with end-users identified by WP1 have also been used to evaluate existing systems identified
to represent certain interactive aspects of the MultiMatch system, e.g. multimedia retrieval and multilingual
retrieval.

Stage 3: Redesign and development of interactive prototype

Feedback gained from evaluating the initial prototypes informs the design or re-design of the interface and
leads to an interactive prototype. The prototype can be used to test breadth or depth; that is used to
conceptualise the wider range of functionality to be offered by the system, or focus on a particular path
through the system (e.g. the result of performing a search for images). The availability (or not) of a
MultiMatch collection will provide the data behind the prototype and add realism. Other sources of data can
be used to simulate the type of responses expected from the system (e.g. based on the Flickr* or Yahoo!?
Application Programming Interfaces or APIs). It is expected that the interactive prototype will illustrate how
MultiMatch is able to address the needs of the MultiMatch users as defined by the scenarios gathered earlier
in the project. Recommendations from usability guidelines and results from past Interactive IR (I1IR) research
are also used to help inform the design of the interactive prototype. For example, Shneiderman (1998)
suggests the following eight design rules: Consistency, Shortcuts (for experts), Feedback, Closure, Error
prevention, Easy reversal of actions, User control and Low memory burden.

Stage 4: Heuristic evaluation and redesign

The use of a heuristic study involves consulting usability experts (or advice from experts) to assess the
prototypes and prompt re-design where necessary. This process iterates from the ninth point in Fig. 1 (re-
design) for the first and second prototypes as outlined in the Definition of Work (DoW). The first prototype
focuses on aspects of the interface which will not depend on the semantic markup and classification provided
by WP4. As this technology develops and more functionality is provided, the iterative process of design,
prototype and evaluate will be followed to develop the second prototype.

! http://www.flickr.com (site accessed 18/04/07).
2 http://developer.yahoo.com/ (site accessed 18/04/07).
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Stage 5: User evaluation

The interactive prototype will be evaluated by representatives from the MultiMatch user groups based on
completing tasks they would typically perform on the proposed system (together with using the scenarios).
This evaluation stage will involve user studies and provide useful feedback to either complete a final version
of the first MultiMatch prototype, or provide input to the second prototype.

Current status of design

The stages of the process completed up to the design of the first interface have thus far concentrated on
gathering user requirements, conducting task analyses and on designing and re-designing low fidelity mock-
ups. Currently, the design of the prototype is at the end of stage 2 and we are now undertaking the necessary
groundwork to start implementing an interactive prototype. The design procedure followed has involved:

1. Gathering initial information about user requirements using the following sources:

d Past research (Discussed in Section 2.3.1)
° An informal evaluation of existing “competitor” websites (Section 2.3.2)
° User questionnaires and scenarios as described in D1.2 and D1.3 (Sections 2.3.3 and 2.3.4)

2. Designing the first low-fidelity mock-ups. (Section 2.4)

3. Observing and conducting further interviews with cultural heritage professionals to enhance the
understanding of their activities, needs, and desires, and to validate scenarios drafted in D1.3
(Section 2.3.5)

4. Updating designs and scenarios based on information/feedback gathered and observations made at
interviews (Section 2.5)

A more detailed description of each of these stages is provided in the following sections. After the initial
interactive prototype is completed, the cycle will continue with a larger-scale and more formal evaluation of
the system that will then feed into the next iteration of design, moving towards the final prototype.

2.3 Design inputs

This section describes information that has influenced/guided the design of MultiMatch prototypes 1 and 2.

2.3.1 Existing literature on interactive information retrieval design

A variety of past research has been undertaken relating to general best practices for the design of interactive
information retrieval systems and this has helped to influence the general structure of the MultiMatch
prototype. A more comprehensive review of the existing literature for WP6 can be found in the state of the
art document Deliverable 1.1.

With regards to search engine interfaces, it has been said that “Nearly every Web search engine offers users
the identical search experience, regardless of the task they are trying to accomplish” (Rose, 2006: 797). In
order to create a more tailored and flexible search experience, users’ needs and goals should be taken into
consideration, in order to determine not only what users are searching for, but also why they are searching
(Rose & Levinson, 2004).

Analysing the behaviour of users as they search for information provides informative and valuable insight
into user interface design. For example, Gremett (2006) showed how an analysis of users shopping on
Amazon.com revealed that in practice users would commonly mix searching and browsing while buying
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online products. Marchionini (1995) calls this a mixed behaviour strategy of information seeking in which a
user searches for information by both navigational browsing and searching a site via some explicit search

tool such as a search box.

MultiMatch

In modern IR research, more emphasis is being placed on constructing models of the search process which
go beyond a simplistic view of search as a one-shot matching function between the user’s query and
collection of documents. Bates (1989) describes search as an interactive process that evolves in response to
the information found: results from a search are not just documents, but also the knowledge accumulated
along the way. Bates identifies different strategies that people follow during search including following
relationships between documents (e.g. hyperlinks) or browsing over the structure of a collection. She
suggests that IR interfaces would be more useful if these search strategies were supported at a higher level.
Therefore, both search and browse functionalities should be present and tightly integrated, in order not to
interrupt a user’s exploration (Beale, 2006; Hearst et al., 2002).

Rose (2006) suggests there are three general areas in which knowledge of information seeking behaviour
could inform the design of the user interface for Web search: (1) the goal of the user when conducting a
search, (2) the cultural and situational relevance, and (3) the iterative nature of the search task itself.
Recognising that users perform different tasks and understanding the user’s goals would enable appropriate
support mechanisms to be included in the interface design.

Bates (1989) suggests that search is best modelled as an iterative process and that retrieval forms part of a
dialogue between the user and system to gradually refine the results. Interface support for iteration could
include relevance feedback in image retrieval, or lists of related query terms for query expansion or
reformulation in text searching. Rose (2006) summarises by suggesting that user interfaces should provide
different interfaces or forms of interaction to meet users’ search goals, allow the user to select appropriate
contexts for the search (e.g. language, search options, preferences), and support the iterative nature of the
search task by inviting iteration and exploration.

Hearst (1999) notes that often when searching or browsing, individuals may become distracted and
temporarily follow alternate paths. For this reason, it is recommended to provide ways of recording past
queries and offering a means of storing intermediate results throughout the search. This also helps to reduce
short-term memory load (Shneiderman et al., 1997, in Hearst et al., 2002).

White et al. (2006) also advocate the development of systems to support users who are engaged in
exploratory search activities (i.e. those without a pre-defined or specific search task). Henninger and Belkin
(1996) review current systems in terms of the key interface and interaction techniques such as querying,
browsing and relevance feedback (to support the iterative refinement of the user’s information need). They
also advocate the use of task modelling and interaction modelling as key strategies to improve the design of
retrieval systems.

Regarding principles for future design interfaces, Rose (2006) advocates making different interfaces
available to match different search goals. Another area to investigate is how to improve the browsing
process, particularly because the common practice of displaying category lists takes up large amounts of
space and often requires a user to guess which category heading will contain the related information of
interest (Hearst, 1999).

In summary, the emphasis on modern search engine interface design is on understanding and modelling the

user’s needs, identifying functionalities to support those needs and implementing systems which support the
dynamic nature of the user’s tasks and searching activities. These issues have been taken into consideration

whilst designing the interfaces for MultiMatch.

2.3.2 Competitor analysis

When initially considering the design of the MultiMatch interface, it was important to survey pre-existing
and related sites, in order to get a feel for what sort of features are commonly offered and which
functionalities are useful. This can also help MultiMatch to determine how it can differentiate itself and
provide added value. Therefore, a brief “competitor analysis” of existing cultural heritage and multimedia
search sites was carried out.
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The aim of competitor analysis is to compare industries and features (Goto and Cotler, 2004: pp 260-276). It
provides a snapshot of a marketplace from a customer’s viewpoint including the services and features offered
by companies. For example, when redesigning websites, competitor analysis is often performed as part of the
web design process. The goal of the analysis is to evaluate the features, technology, content, usability and
overall effectiveness of services available to customers or users within a domain. The process includes
compiling a list of features in a matrix format to establish detailed site offerings and simple comparison
methods. The output is a report of what works and doesn’t work within each site, individual site analysis and
comments, and final recommendations for possible inclusion in MultiMatch.

The approach used was an informal feature analysis (due to time, resources and budget available) which
focused on identifying features and examining the user’s experience. This was conducted on sites which
were related to MultiMatch in some aspect, of which 56 were initially examined (located using an internet
search and based on discussions with cultural heritage partners). They fell roughly into two categories:

e Cultural heritage related sites. These included, but were not limited to: official home pages of major
European art museums; image and multimedia databases relating to art, architecture, or history; and
portals containing links to cultural heritage information and resources.

e Multimedia search engines. These included sites on which it was possible to search for material
besides webpage texts (e.g., images, video, and/or audio.)

MuttiMatchagg =

A detailed list of the sites examined can be found in Appendix A.

Cultural heritage related sites

Currently, most cultural heritage institutions have some sort of online presence in the form of a website.
Museums and art galleries have homepages and sometimes specific archives or collections that are part of a
larger body have web portals of their own. These websites often provide some degree of access to the
associated institution’s collection in a digitised format. The degree of material that is available and the
sophistication of exploration of this content vary from site to site, depending on the resources available to the
cultural heritage institution in question.

However, overall, a majority of these sites do have common features which include both search and browse
functionalities at the very minimum. A summary of the relative proportions of functionalities taken from a
sample of 56 cultural heritage sites is presented in Table 1.

Overall, most of the sites surveyed offered basic, expected, useful ways of searching and browsing their
collections, but were not very interactive or advanced. As technological capabilities have improved, there has
been an increasing realisation that the current functionalities for accessing cultural heritage information
online can be enhanced and upgraded, particularly in the area of browsing and exploring relationships. This
is one area in which MultiMatch can provide some added value.

D6.1.2 Designing the User Interface for the First Prototype Page 10 of 93



Information Society

Technologies

MuttiMatchagg =

Table 1: A summary of the functionality of selected cultural heritage search engines

Functionality Percent Example

Free text search 91 %

Browse by category 71%  www.archinform.net
Advanced search 70 %

News/Calendar 619%  Www.tate.org.uk
Registration/login 45 %

Multilingual 349%  www.louvre.fr
Geographical search / Map 29 % http://whc.unesco.org/en/map
Shopping 29 %

Search within results / 299%  www.fotolia.com
See “more like this”

Ability to segregate multimedia 29%  www.archive.org
results by type (if applicable)

Feedback section 23 %

Timeline / Search by time 21%  www.birth-of-tv.org

(12 sites total; 25% of these offer
search by time only, 75% have a
timeline (2 of the 8 were interactive)

View results in popup window 21%

Change results layout (order by..) 21%  www.artandarchitecture.co.uk

Hierarchical browse 20 % http://www.staffspasttrack.org.uk/

Sitemap 20 %

Controlled vocabulary 90  www.tate.org.uk

Colour/layout search 7%  www.hermitagemuseum.org

Query translation 5%  www.fotolia.com

Multimedia results arranged by type 5% http://ec.europa.eu/avservices/home/index_en.cfm

Faceted browse 3% http://orange.sims.berkeley.edu/cgi-
bin/flamenco.cgi/famuseum/Flamenco

Allow user annotation 2% BRICKS workspace

Kravchyna (2004) surveyed five categories of users to assess their information needs when using museum
websites. The categories included were (i) museum professionals, (ii) scholars/art historians, (iii) the general
public, (iv) university students, and (v) high school teachers. Across all groups, primary purposes for using
museum sites were to determine the main exhibits and activities of interest, to gain knowledge about
museum collections, and to learn of any upcoming activities by consulting any available event calendars.
Additional priorities that were unique to the scholar group were related to gathering information for research
(i.e. looking for specific images or looking for textual information on a museum object). Therefore, while
some needs crossed group boundaries, there were also group-specific requirements.

There are certain functionalities which most, if not all, of the sites surveyed had in common. These include
features such as offering both a basic and advanced search, as well as some way to browse by categories.
The most popular/frequently observed functionalities of the 56 sites included in this initial survey are shown
in Table 1.
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Multimedia search engines

Multimedia search engines can offer a variety of possible media formats to be searched. Based on a sample
of 16 online multimedia search systems, Table 2 shows a breakdown of the number of combinations for each
type (image, audio and video).

Table 2: Search Category Combinations Supported by Popular Internet IR Sites

Media types Number of sites  Examples
Images Only 9 www.live.com
www.clusty.com
http://www.google.co.uk/imghp?hl=en&tab=wi&g=
Images, Audio, Video 4 www.alltheweb.com
Video Only 2 www.youtube.com
Audio & Video 1 www.singingfish.com

Table 3: Example online multimedia retrieval systems

Collection holdings Percentage Example
Images 86 % See above

Audio 36 %

Video 50 %

Tabs for different media 60 % (30f5)  www.altavista.com

Searching functionalities

Free text search 100 %
Advanced search 53 %

Search all types of mediaatonce 20 % (1 of 5)  www.singingfish.com

Browsing functionalities

Category list 14 % www.youtube.com

Hierarchical browsing 0%

Tag cloud 7% Www.youtube.com

Results

Displayed in grid / rows 100 %

Other display 7 % www.live.com (infinite scroll bar)
Ability to refine search / change 57 % Www.creative.gettyimages.com
result layout http://www.google.co.uk/imghp?hl=en&tab=wi&g=
Multimedia results segregated by 40 % (2 of 5)  www.altavista.com

type

Recommendations / "more like 14 % Www.youtube.com

this"

Clustering of results 6 % www.clusty.com
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The main points to note are:

e Of the six sites that had content in more than one medium, only one of them (Singingfish) offered
the possibility of searching several media types at once. For the rest, search had to be limited to a
specific type (i.e. image OR audio OR video, but not a combination.) The results of the Singingfish
search, however, are not separated by type.

o Free text was the predominant means of searching. Only one site (YouTube) had the possibility of
browsing by category.

e Most of the sites followed a similar layout and respected similar conventions. They were simple and
based on the Google interface model.

e Interms of results presentation, again, clear conventions prevail. Image results are displayed in a
grid and Audio/Video results are shown as a list, often with a thumbnail and a brief description.

e The one unigue presentation feature is Microsoft’s “infinite scrolling bar”...other sites are limited to
displaying between 10-60 results per page.

e About half of the sites allowed refinement of the search in some way

e Only 2 sites provided recommendations or “more like this...”

e There is a large degree of homogeneity among these sites, which suggests that there are certain
conventions with regards to design and presentation that should be followed.

Browsing

Next, 19 different cultural heritage sites were selected from the larger set of 56 and analysed with respect to
browsing functionality. The 19 specific sites were selected based on our decision about the kind of browsing
they offered and their relatedness to MultiMatch. The sample cultural heritage sites cultural sites revealed the
different categories provided to allow users to browse a large collection. The relative frequencies of
categories found on 4 or more sites are summarised in Table 4.

Table 4: Browsing categories offered by various cultural heritage sites

Category Number Percentage
Aurtists/Creators 14 73.7
Period & Style; Genre 11 57.9
Places 10 52.6
Media/Category (painting, etc.) 10 52.6
Year/Time 10 52.6
Keyword (Subject) 10 52.6
People 5 26.3
Country 4 21.0
Materials 4 21.0
Concepts/Themes 4 21.0
Museum Name 4 21.0
Title 4 21.0

Multilingual access

The Minerva survey (2006) examined the types of monolingual search functionalities provided by 671
European cultural and museum websites. Overall, it was reported that 51% of sites used no search tool at all,
24% offered free text indexing and 14% provided controlled vocabularies (some sites offered both).
However, it is unclear how many of these search tools were available in more than one language. Marlow
(2006) reviewed the functionality of a number of online museums and art galleries (shown in Table 5).
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Table 5: Functionality offered by various online museums and art galleries (Marlow, 2006)

Welcome Multilingual.  CLIR (query  Controlled Free-text Easy to Easy to
pgs for f.l. search of site  translation) vocabulary Search switch ret_urn to
(if more (can locate languages original
than one material language
page written in
available) other
languages)
Tate o O ® ® O O
Online
British ( ( O ® ® [ O
Museum
National O O ® ® O [ )
Gallery
V&A ( O O ® [ [
Museum
Natl. Portrait [ ) O ® ® O [ )
Gallery
Louvre o ] © Lafayette @ - [ ] L ®
database
O Atlas Kaleidoscope
database
Guggenheim @ O O O O O O
Bilbao
van Gogh o o O o O ® o
Museum
Rijks- O ® [ [ O O
museum
Centre [ ) ® ® [ )
Pompidou
MoMA [ ) O O ®
Met ( O O ® [ [
New York
Guggenheim O O ® ®
New York
24 Hr @® @® O O o O o
Museum
Easyart.com [ ) O [ ) [ ) [ ) O

@ - multilingual offering @ -only in main language O - not offered

It is noteworthy that very few of the sites listed in Table 5 actually offer cross-language search functionality
to users. This is typical of what generally obtains for most Internet search engines which tend to lack
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multilingual search facilities. The majority of cross-language research remains in the theoretical domain and
has not often been implemented or made accessible to the end user (as noticed by Peters and Sheridan (2001)
and unfortunately still true today). Perhaps this is surprising given the motivation for multilingual search in
(Oard, 1997), but Evans (2006) indicates that factors such as the limited effectiveness of translation, the lack
of real-world user need for this kind of functionality, the complexity in effectively providing multilingual

interaction and the additional cognitive burden pressed upon the user are all limiting factors.

MuttiMatchagg =

Cross-language information retrieval systems

Several experimental cross-language information retrieval systems have been built; as mentioned in the state
of the art document (Deliverable 1.1), these include MIRACLE (Dorr et al., 2003; He et al., 2003), Keizai®
(Ogden et al., 1999), MULINEX* (Capstick et al., 2000), ARCTOS® (Ogden & Davis, 2000), and CLARITY
(Petrelli et al, 2006). However, most of these (with the exception of CLARITY) do not have demos that are
publicly accessible via the web.

As a result, it is difficult to gain inspiration from previously-used approaches to providing and displaying
feedback on guery translation. There are a few sites which utilise automatic query and/or results translation
but do not provide the user with any feedback regarding how the system translated the query or enable any
changes to be made. These sites include:

e International Architecture Database (http://www.archinform.net)
e Gaumont Pathé video archive (http://www.gaumontpathearchives.com)
e Roger-Viollet photo archive (http://www.roger-viollet.fr)

Two sites were identified which do provide the user with feedback on their query translation:
e Cultural Heritage Language Technologies project (http://www.chlt.org/mlir/mlirl.php)
e Turing Center Cross Language image search (http://knowitall-3.cs.washington.edu/panimages/)

However, these sites deal only with one type of media (either text or images) and thus do not provide an
example of dealing with query translation in a multimedia retrieval setting.

Good examples

The following sites were highlighted as good models to follow and provided inspiration for some aspects of
the MultiMatch design, either through a specific feature they offered or their general package of
functionalities. Screenshots illustrating aspects of the starred sites can be seen in Appendix B.

Courtauld Institute of Art — Overall structure, browsing, folder options
*Archinform — Overall structure, browsing, aggregation of information
Beeld & Geluid website — Results refinement, keyframe display
*Flamenco faceted browsing — Model for more advanced browsing features
*eCHASE demo — Overall structure, results presentation
*Alinari site — Detailed image views, browsing
Fotolia — Main page, random overview, results refinement
*CLARITY demo — Cross-lingual interaction
*Grokker search engine — Results presentation and filtering
*A9 search engine — Results presentation (in columns) and filtering

® http://kythera.nmsu.edu:8099 (Site Accessed: 3/10/06).
* http://mulinex.dfki.de/demo.html (Site Accessed: 04/10/06).
® http://crl.nmsu.edu/~ogden/i-clir/cltr-interactive/arctos/pagel.html (Site Accessed: 04/10/06).
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*MIND project / Creative Commons search — Overall multimedia results layout including use of tabs
*Podzinger/Video Now (Nexidia) — For audio and video search
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As a next step, (currently in the process of being planned), we will show a selection of pre-existing sites such
as some of those mentioned above to a group of general users. The objective will be to elicit their feedback
about which types of sites (and functionalities thereof) people prefer to use.

2.3.3 User requirements and scenarios (D1.2)

Deliverable 1.2 focused on gathering user requirements for the MultiMatch target audience. One hundred
person-to-person interviews were conducted with domain experts (educational, tourism, cultural heritage
professionals) in order to collect their opinions and needs. The interviews were conducted mainly in face-to-
face mode using a questionnaire, and backed-up by a set of scenarios and a vision document in order to give
the respondents an idea of the proposed system functionality. In addition to the interviews, there was some
analysis of logs from the WIND and Alinari portals and examination of the results of previous user studies in
the cultural heritage domain. A large number of potential requirements were identified and analysed.

The principal findings of this analysis can be summarised thus:

e CH professionals do use the internet widely and as part of their daily work routine but they currently
depend largely on generic search engines to find the information they need

o they want to query using natural language and familiar Boolean operators

o they would like full capabilities for multimedia retrieval (i.e. images and video as well as text) but, in
most cases, are only accustomed to executing text searches

e their main focus appears to be on works of art and their creators, with all associated information, such as
critical reviews, information on exhibitions, different versions of same document

e they tend to be frustrated by the volumes of information available on the same subject and would find
information filtering, clustering and aggregation functionalities very useful

o they demand high precision of results and need to know the source and level of authority
e they need to be able to save both queries and results for future processing and reuse

o they tend to restrict their searches to their own language plus English, thus missing information only
available in other languages

o if multilingual search was available, they would like to have the results associated with descriptive
snippets in their own language (preferably) or English (optionally).

Additionally, several scenarios of use were created. Scenarios make it possible for users to envisage the
potential of the system, and thus identify and formulate requirements that are not based only on current
practice.

The scenarios cover the three user groups being targeted and have been used to communicate the MultiMatch
goals and proposed functionality with respect to these user groups. They also help to clarify within the
project the most desirable system features and design options. Some of these scenarios were chosen for
validation with cultural heritage experts at a later stage in order to affirm their authenticity. These four
scenarios are as follows:
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Scenario 2: Juan is looking for flowers

Reference

Description

Scenario

Juan is preparing an essay about the use of flowers in art. To do this he needs to
mine the web searching for web pages which talk about authors that use flowers
in their artworks and all the artworks representing any kind of flowers. Initially
Juan decides to use Google and Yahoo! to perform this task but he quickly
realizes that, although these search engines perform a good retrieval on the query
"flowers", he has to do extra mining over the search results to filter and classify
them. Moreover, he has to extract the critical information (i.e. names and titles)
manually from the final selected relevant pages. He is upset because he has to
finish the work for next Monday and he thinks that it is going to be impossible.
Fortunately, he remembers a comment about MultiMatch made to him by his
girlfriend Ruth, so he decides to test the search engine to see if it could help him
to accelerate his work. Typing the query "flowers" in MultiMatch he realizes that
MultiMatch not only retrieves web pages for him (i.e. like Google or Yahoo! do)
but also a complete list of authors and artworks related with flowers and the
complete list of cultural heritage sites where these artworks can be visited. He is
very happy because he has obtained the complete list of items he was looking for
with only one query.

Scenario 8: Giovanna publishes her book

Reference

Description

Scenario

Giovanna is a lecturer at Florence University. She is collecting images for a book
on Italian art. She has made iconographic searches in many Stock Images and
needs to produce a dummy with images and text to show the publisher.

Giovanna searches for relevant images and texts on the MultiMatch site.
MultiMatch can:

e Associate images with related text
e Order images and text with respect to relevance
e Provide annotations relative to the digital quality of the images, colour
and orientation
e Give information on IPR (copyright of images, copyright author,
restrictions) and the relative reproduction fees
Giovanna prints the dummy produced with MultiMatch and shows it to the
publisher

Scenario 10: Daniela is preparing an exhibition

Reference

Description

Scenario

Daniela, who is preparing an exhibition, needs a list of low resolution files on
Jean Michel Basquiat’s works of art. She searches for them using MultiMatch: the
results should be classified by country and by place; and must include only events
between 1971 and 1984;

She also needs descriptions of each image in two different languages as she is
preparing the exhibition in Italy and will organize it at the Spanish embassy there.
She wants to know the technical costs, the right-of-use costs and the mode of
payment to use the MultiMatch page as a brochure to be distributed at the event.

Some paintings will be sold during the exhibition and Daniela has the possibility
to input her comments and costs on the page generated by the MultiMatch
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interface.

Daniela found an interesting documentary and video interview with Madonna, the
pop singer, who had been Basquiat’s girlfriend for three months on MultiMatch.
She would like to show it during her presentation and contacts the author. Finally,
she notices that one of Basquiat’s masterpieces is missing from the list. She
knows that the painting reproduced the Mona Lisa in some way. So she retrieves
a picture of the Mona Lisa and by similarity search retrieves Basquiat’s Mona
Lisa 1983. MultiMatch also provides enough information for her to contact the
owner of the painting so that she can request permission to exhibit it..

Daniela finally wonders if she can advertise the exhibition in some way on
MultiMatch to her address list and to a wider group of users. MultiMatch allows
her to share a page that she has designed with the exhibition brochure (this page
will be indexed for those who will search events in the fixed event period).

Scenario 12: Leonardo is a content broker at BigSearchimages

Reference Description

Scenario Leonardo is a content broker at BigSearchimages Ltd. He helps clients to find
special content in BigSearchimages’ image base. In the past Leonardo has used a
personal set of archives (Getty Hulton, Alinari, Corbis, Bridgeman, etc.) to find
the requested contents. He had to search the same contents in many different
vertical repositories; this process was very time-consuming. He now uses
MultiMatch to collect contents from different authoritative sources from a single
search interface. MultiMatch also stores the queries done by Leonardo in the
past.

One client, who is writing a book, has just asked for some historical photos of
every-day work in early industry, which she needs as illustration for her book.

Leonardo can retrieve pictures from the MultiMatch content base using a
thesaurus. It contains some keywords that match with the client’s request.
Leonardo can browse the resulting subset of images or further limit it by adding
query expressions.

Once Leonardo has found an image that fits, he asks MultiMatch to search images
that are similar to this example. MultiMatch searches by comparing some
graphical features of the example image (colours, layout, objects such as human
figures) but also looking for semantically related descriptors in the metadata.
After a short time, MultiMatch starts to list thumbnail images that are similar.
Some are indeed similar to what Leonardo expects, others are not. He picks
another two suitable ones and asks MultiMatch to search using the 3 selected
examples. Now the images retrieved by MultiMatch fit closely to what Leonardo
is looking for.

Leonardo’s next client asks for 20 images that show well-known sites (such as
Niagara Falls or the New York City skyline) and have a certain atmosphere about
them: the client needs cold / calm colours and layout. Leonardo starts his retrieval
by thinking of well-known places, browsing photos of these, selecting some that
are in landscape format and (to him) radiate calmness. When he has found a few
such images showing different places he asks MultiMatch to retrieve images that
are visually similar to these examples.

2.3.4 Functional specifications (D1.3)

Arising out of the initial user vision requirements along with the MultiMatch project description and
common vision, a set of functional specifications was drafted (Deliverable 1.3). These described what the
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first prototype system was expected to do, in general. These were as follows (taken directly from Deliverable

1.3):
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Levels of search interaction:

1. Default level. MultiMatch will provide users with a default combined search on text, image and
audio-video search services. The first prototype will retrieve for a single query all the text
documents, still images and audio-video, which will be presented separately to the user. It is not
planned to provide search results with full embedded metadata (i.e. which means that search results
will not be rendered as cultural objects) but, when possible, the first prototype will make use of
CIDOC manually annotated markup to improve the information stored in search results. Issues
related with metadata-based search (such as creators and creations) will be addressed in the second
prototype.

2. Specialized level. As the default level will make use of a simple approach to standalone text, image
and audio-video retrieval, it is also planned to provide MultiMatch with these search facilities as
standalone search services. Image and video retrieval will also provide the user with text query based
and image query based retrieval facilities, although the last one will only be provided for contents
indexed within the MultiMatch collection. Finally, the initial manually annotated categories will be
used by the first prototype to provide a simple browsing functionality of MultiMatch contents.

The first prototype will provide the following search features for both searching levels:
e Relevance feedback using search results.
e Image relevance feedback for still image and keyframe search results.
e Boolean search. Typical of these boolean operators would be “AND”/ “OR” searches.

o Visual search using low-level features (e.g. colour histograms). The first prototype will only apply
this search functionality within the indexed document collection, not for external images.

Search modes:

1. Default mode. MultiMatch will implement a default search mode that will provide the user with the
capacity to enter a free text query (as a basic search function). MultiMatch will perform monolingual
retrieval using the user's native language as a default mode.

2. Advanced mode. MultiMatch will allow the user to customize his searches to retrieve information in
different languages. At this point, it is planned that the first prototype will perform translingual
searches in the four selected project languages. The results in different languages will be presented
to the user as separate document sets. Filters depend on the information extracted from data indexed,;
for this first system it is planned to include filtering only for file type and for file size.

Multilingualism will be enabled at this first stage by translating the query from one language to another using
a simple combination of machine translation and commercial multilingual/bilingual dictionaries.

Retrieval Functionalities

The first MultiMatch prototype will perform the retrieval process using the following document sources:

e For default search: MultiMatch will retrieve information from the following sources using its
corresponding search services:

Cultural heritage web sites indexed (text search).

Wikipedia items indexed (text search).

Biblioteca Virtual Miguel de Cervantes contents indexed (text search).

Still images indexed from web pages and/or Wikipedia (image search)

Alinari still images repository (image search)

Sound and Vision videos (video and audio search)

oMb E

e For specialized search: MultiMatch will retrieve information from the following sources:
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1. For image search: MultiMatch will retrieve images from the Alinari still images repository,
images indexed from web pages and/or Wikipedia.
2. For audio-video search: MultiMatch will retrieve videos from the Sound and Vision
repository.

@\

Also, the first prototype will implement the following features for default and specialized searches:
e For default search: MultiMatch will provide the user with the following lists of items:

1. Alist of documents, ranked according to some relevant criteria, and retrieved from the set of
text sources indexed in MultiMatch. When possible, the retrieved information will be
combined with metadata to provide the user with more comprehensive information about the
documents. Text documents will be summarized using query-biased snippet generation
techniques which display the text in its original language or a summary translation at least in
English. Search results in different languages will not be combined in the first prototype.
They will be retrieved and ranked as separate document sets.

2. A list of still images, ranked according to some relevant criteria, and retrieved from the set
of image sources indexed in MultiMatch. When possible, the retrieved information will be
combined with metadata to provide the user with more comprehensive information about the
images.

3. Alist of videos, ranked according to some relevant criteria, and retrieved from the set of
video sources indexed in MultiMatch. When possible, the retrieved information will be
combined with metadata to provide the user with more comprehensive information about the
videos.

e For specialized search: MultiMatch will allow the user to perform standalone image and video
searches providing a list of the following items:

1. The image search service will provide the user with a image list, ranked according to some
relevant criteria, which will give access to image thumbnails, original images, sources of the
images (i.e. web pages where they are embedded, video files, image databases).

2. The video search service will provide the user with a video list, ranked according to some
relevant criteria, and retrieved using text retrieval technigues based on spoken audio
transcriptions.

Interface Functionalities

The MultiMatch first prototype will provide the following interfaces:

e Graphical Interface. MultiMatch will implement an initial web based client interface to support the
following activities: a default search, a specialized search for images and video, and a browsing
facility.

e Application Programming Interface. MultiMatch will provide third-party users with an initial API
to access default and specialized search level services. This API will be also used by the MultiMatch
web interface to perform user searches and to retrieve results.

The main functionalities for the graphical interfaces will be the following:
e User access privileges. The user will use the MultiMatch system as anonymous or registered user.
Registration implies:
1. The user will receive a user account protected by username and password.
2. The user account will give access to his search history and language preferences.
3. The use of client stored data will enable the configuration of the MultiMatch interface
according to the user’s preferred languages.

e Browsing facilities. The user will be able to navigate and visualize the following MultiMatch
contents:
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The words most frequently appearing in the collection (e.g. tag cloud facility).
A collection overview (e.g. a display/collage of items randomly chosen from the collection)
3. The user will be able to browse the collection, when possible, by categories, based on pre-
existing metadata information (this facility will be only available for specific contents
indexed in the first prototype).

@\
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e Language facilities. The user will have access to the following language facilities at query time:
1. The user will be able to retrieve documents in the language of the query as well as others
(CLIR).
2. The user’s query will be translated into the other languages of the project and suitable
matches will be identified.
3. The user will be able to view possible translations (in the case of an ambiguous term) and
select the preferred version.

e Presentation and organization facilities. The following shows the main presentation functionalities
related with the user interface:
1. Results will be displayed in an arrangement that is deemed to be preferred by users (e.g., in a
grid, slideshow format, etc.)
2. The user will be able to control or re-arrange the results display
3. The user will access text results as a summary showing the query in context (e.g. the query
will be highlighted wherever it appears)
The user will be able to sort or re-organise the results in a simple way (e.g. by size/file type)
The user will be able to make an indication of an item’s relevance using positive or negative
relevance feedback.
6. As another form of relevance feedback, the user will be given the option of selecting
relevant objects or placing them into a “workspace” to signal relevance feedback.
The user will be able to group or cluster the results based on simple criteria (e.g. colour)
8. The user will be able to read a translation of foreign language results; this translation will be
displayed to the user based on his/her preferred presentation style.
9. The registered user will be able to perform manual annotation of results.

o s
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Overall, the functional specification served as an initial guide for the first prototype design by outlining the
various features that needed to be incorporated into the interface.

2.3.5 User groups and general user survey

The identification of users was aimed at defining the main characteristics of the user groups that will
influence the way the MultiMatch service can be used and the general requirements of the system. We
identified three main MultiMatch user groups: educational, cultural tourism (also known as general users),
and cultural heritage professionals. Further details of the characteristics of these groups can be seen in
Deliverable 1.2.

As soon as the first MultiMatch prototype has been released, we will enlarge the membership of the user
groups in order to validate a full set of user needs for the system. Workshops, newsletters and events will be
used as instruments to get in touch with the user groups and interview them. However, thus far, initial input
has been gathered from the various user groups via interviews and questionnaires.

Initial (see Section 2.3.3) and subsequent (Section 2.3.6) interviews focused on fixed user groups of expert
consumers of cultural heritage information in order to define common sets of approaches for carrying out the
user requirement studies and system evaluation. The investigation was also extended to include non-
professional users via an online questionnaire.

With regards to this latter study, it was important to get an idea of how the general public uses the internet to
meet their multimedia needs, particularly in the cultural heritage domain. To investigate these issues, an
online questionnaire was published on the community homepage of Libero, a major Italian internet portal.
The questions were available only in Italian and they addressed various issues ranging from demographic
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guestions (age, language skills) to multimedia use to preferred ways of grouping information. In total, 414
people responded to the survey. The results for selected questions can be found in Appendix C. Overall, they
indicate that texts and images are the most widely searched-for type of media and that specialised sites
(museums/universities,) specialised search services, and Wikipedia are viewed as useful tools. Responses to
the question about possible ways of linking or grouping relationships could be useful in influencing the

semantic navigation in the second prototype.

2.3.6 Task analysis for cultural heritage experts

According to Hackos & Redish (1998), conducting a task analysis helps to determine specific features to
build into a product by helping understand the type of work that target users do. Therefore, interviews and
site visits were carried out in order to supplement the initial requirements gathered in Deliverable 1.2. By
talking to and observing users in their work settings, it was possible to gain a deeper understanding of the
resources they use and the types of things they do on a regular basis.

Interviews were carried out with fifteen individuals at three different institutions: the University of Sheffield,
Alinari, and Beeld en Geluid. Of these, seven were academics (university professors in the fields of arts and
heritage management, architecture, archaeology, French literature, and history,) four were image
professionals who worked for a major photographic archive, and four were video professionals who regularly
searched through various motion picture archives. This selection provided a variety of perspectives relating
to the cultural heritage field and expanded upon past studies by addressing a broader range of tasks and topic
areas.

The interviews began with a set of questions designed to gather information about work tasks and
requirements. This was then followed by an informal evaluation of two websites. The interview questions
focused on topics including a general overview of the interviewee’s work, tools used, use of the web, use of
multimedia material, concrete examples of past search processes, ways of improving the current search
process, and language issues relating to search. The websites evaluated were selected as examples of unique
and potentially useful ways of organising information: these included the Flamenco system for faceted
browsing and Clusty, a web search engine that groups results into related clusters (see Appendix A).

All interviewees were more likely to at least begin with a rather specific, directed task which they would use
to initiate a search (rather than beginning with a random browse.) Nonetheless, they responded fairly
positively to the idea of faceted browsing and the clustering of results. However, watching them interact with
the Flamenco faceted browsing system revealed that such a system is not always immediately intuitive to use
and therefore would require explicit explanation or assistance to help the user to begin to use it.

MuttiMatchagg =
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Table 6 - Summary of findings of cultural heritage professional interviews
All Academics Image Profs. Video profs.
Tasks Looking for Preparing Searching Searching
information on presentations archives for archives for
websites for teaching photos on videos on
background publication clients
information on a (books, articles)
particular topic before
investigating it further
Multimedia Texts — 15 7 4 4
types searched Images — 13 6 (used for teaching, | 4 3
for on the not research)
internet .
Video - 5 0 4
Audio - 1 ! 0 1
0
Tools used Web
Contacting
colleagues/personal
networks
Printed material from
physical archives
Websites used | Google/Google Images
Specialised
sites/databases/archives
Museum or other
commercial sites
Languages 11 polyglot 3 4 4
2 monolingual (can 2 0 0
only read in one
language)
Search Names: e.g. Terragni, Raphael, Jacques Varese
categories:
Places: e.g. centre of Moscow, Nijmegen, Salamanca
Dates (usually in combination with another category): 14™ century, 1949-51
Titles: e.g. “The Man Midwife,” “Marriage at Cana,” “Nuit et brouillard”
Subjects: e.g. illustrated punch bowls, emotions (sadness), people judging
things, illustrations to accompany a magazine article on “Man and God.”
Combination of several categories: e.g. “14™ century Humberware drinking
jug”; “Henri Matisse’s murals and stained glass of Rosary Chapel of Vence,
1949-1951"; “Images or video of land mine clearing in Holland after WWII
(1945-48)”
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For example, many people did not initially realise that clicking on a second facet meant that they were
browsing within the context of the first facet. Response to the general idea of faceted browsing was positive,
but as one person mentioned, “This isn’t hugely user friendly.” Other criticisms of the Flamenco demo were
that it was impossible to enlarge the image thumbnails (thus rendering the system “useless,”) stemming of
terms led to inappropriate categorizations (i.e. a picture of Henry Ward Beecher was associated with “hen”
and “bee,”) and that the facets weren’t always very helpful.

Attitudes towards the Clusty search engine were more positive: “I like this, it’s much more sensible,” and
“Google has too many results. This way of dividing things, it’s really important.” However, once again,
some of the clustering categories were confusing: “I don’t quite understand some of the categories,” and
“How does it decide what the categories are?” were two comments made.

In general, these opinions indicate that faceted browsing or clustering of results can potentially be very
useful functionalities if they are used properly. It will be important to choose useful, clear categories and to
provide some sort of support to help a first-time user learn how to navigate the facets in the most appropriate
way (implementation planned for the final MultiMatch prototype).

Suggestions for improvement

Some interviewees mentioned desired functionalities to help improve their searching process. The
academics’ comments were mainly related to internet search in general:

e providing good navigation, query expansion suggestions, and the ability to enter more technical
terms into a search.

One individual was particularly interested in improved image content search that did not depend only on
verbal queries based on words present in titles or metadata.

Comments made by the image professionals included a desire for:

e more advanced results filtering options (e.g. clustering photos into categories based on whether they
depicted famous or non-famous people.)

e eliminating duplicate results from Google image search

e being able to see brief artist summaries with basic, aggregated information about an artist and his/her
works

Video professionals expressed a wish for:
e the ability to jump directly to the place where a given word was spoken in a video — 3 people

e improved methods of quickly browsing a video’s content online (without the delays caused by
buffering.) — 2 people

e more detailed content descriptions of each shot (i.e. a 4-second top shot of a red car in a roundabout,
although creating such descriptions would be time-consuming and likely need to be done manually
— 1 person

Implications for system design

Overall, the interviews highlighted the similarities and differences in user needs across job categories. In
summary, improvements could be made to the status quo by addressing people’s needs and wishes.
Implications were derived from comments made and descriptions of tasks performed. Many of these areas
will not be implemented in the first prototype and therefore relate more to the final system. Overall, these
user-inspired ideas support and tie in well to the general common vision of the MultiMatch project. Those
which relate to prototype 1 include:
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e Aggregation of multimedia material that is currently only found dispersed across the web (“There
are no databases that store that material in any comprehensive way, so | find them hidden in various

corners, or that’s how it feels to me.”)

e Enabling the filtering of results by source/domain (in order to exclude unrelated or un-authoritative

information)

e Providing added value and a time-saving technique by enabling automatic dictionary-based query

translation (so individuals don’t need to physically look up the words themselves)

o Offering the possibility of machine translation of results (while it may not be used, there are some
cases where it could be viewed as “better than nothing,” if the individual has no understanding of a

given foreign language.)

Other comments that can be taken into account for the second prototype include:

e Supporting the common search facets of who, what, when, and where, but also providing summaries
via “cultural objects” and contextualizing artists and artworks in relation to other people and things

o Facilitation of content-based search: although not frequently used, this could still be utilised and

improved as a means of locating material, particularly when the task is related to finding something

to express a feeling or mood, (e.g. within an advertising context.)

¢ Allowing multimodal querying (an individual could submit a still image as a query to look for
associated videos.)

Scenario validation

When and where appropriate, individuals were shown some of the scenarios crafted for D1.3 (outlined above

in section 2.2.3) and asked to comment on how realistic they were. Comments made included:

Scenario 2 - Juan is e Too general (a student would probably have a more specific

looking for flowers task, i.e. flowers in contemporary art, or some more limiters
of some sort.)

e Nowadays people would probably use Wikipedia (though
teachers feel the need to warn about its authoritativeness.)

Scenario 8 - Giovanna is e Isn’t quite what we do. Sounds fairly generic

publishing a book e If I want an image for publication, it’s a unique or very
specific image, therefore | want a Humberware drinking jug
not a medieval pot.

o Order results by relevance, implies there are a lot of results.
Could be useful if she’s looking for images of the Holy
Madonna and child but only work if you’ve got a large
quantity of results

e Prices is useful; The cost is important because as authors,
we’re paying for this (the copyright)

Scenario 10 — Daniela is e | wouldn’t really rely on a search engine to find all the

preparing an exhibition images for me because it’s quality...I think there are other
ways to search for images as well; it depends on how
they’ve been catalogued.

e | doubt if anyone would use it as a solo(?) You’d be much
more likely to know who’s got what through your networks,
there are other ways of doing this

e | would worry about this because a number of these works
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are going to be in private collections, are they gonna be

digitized.

Scenario 12 — Leonardo is e Scenario is similar to the type of work we might have to do.

a content broker e This sort of “double request” could be good (i.e., using both
words and related content) but it could also be bad: for
example, if everything is automatically generated, you
might lose or miss out on some relevant things.

MuttiMatchagg =

New scenario generation

Overall, the comments made suggested that the scenarios were not completely realistic and representative of
how different classes of users might use a system like MultiMatch. Based on some of the actual tasks
observed, the scenarios were revised in an attempt to create four situations covering a range of user classes
and tasks and involving different media types and languages. They are also based on the type of content
available to the first prototype system, and are shown in Table 7.

Table 7 — Revised scenarios based on comments and observations from interviews

[User type Task Media and languages
involved
CH professional Searching for video footage on | Text, Images, Video

Pier Paolo Pasolini, needs to
gather background info on who| English, Dutch

he was
CH professional Looking for images of (non Images
amous) people drinking coffee
hat capture a certain emotion English, Italian
Academic Preparing a presentation on Text, Images, Video,
Don Quixote and how it has Audio (?)
influenced the arts
English only
Cultural tourist/General|Planning a visit to London, Text, Images, Audio
user wants to know about museums | (podcasts)
to visit, what can see while
there ) )
Spanish, some English

The combination of the several factors mentioned in Table 7 (literature, competitor evaluation, functional
specifications, and two phases of user-based requirements gathering) led to a solidification of the features
and functionalities to be offered in Prototype 1. These will now be discussed in further detail.

3. User interface designs

As described previously, a series of low fidelity paper and HTML-based mock-ups were constructed
throughout the design process in order to provide an illustration of how the various functionalities might be
depicted and interact with one another.
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The progression of these designs may be seen in Appendix D. Versions 1 and 2 were based on ideas
proposed at the MultiMatch kick-off meeting and supplemented by ideas from the literature, past systems,
and existing sites. Initially, USFD and UNED created versions independently of one another. This process is
known as parallel design and it is often favoured because it is a relatively fast way of generating diverse
options and exploring as many ideas as possible before deciding on a course of action
(http://www.usabilitynet.org/tools/parallel.htm). These two different sets of interfaces were shown to some
participants at the expert site visits and opinions were elicited.

Next, elements from the two designs were merged into a common interface (Version 3), based around the
functional specifications and user requirements. Additional changes were made as a result of making
comparisons with pre-existing sites and based on further reading.

A set of demonstration screenshots linked to the revised scenarios were created and then shown at the
MultiMatch general meeting (Version 4.) As these were based around a task progression, they provided a
more coherent, unified design that illustrated the various aspects of the system. As a result, these designs
elicited further comments and suggestions about the technical feasibility and desirability of what was
proposed.

Finally, a design meeting involving UNED and USFD was held, which helped to solidify some outstanding
uncertainties about aspects of the interface, most specifically the difference between the default and
specialised search result presentation (Version 5.) There are still some minor unresolved issues that will be
discussed with relevant partners and clarified through testing; however, Version 5 was generally agreed upon
as a suitable template for the implementation of prototype 1.

MuttiMatchagg =

3.1 Description of initial interface for Prototype 1

The design for the first prototype can be seen as an intermediate step towards the creation of the final system.
However, since some of the necessary inputs to various components are not fully developed, the design is
constrained by the current technical capabilities. This interface will be used as the basis for the first
implementation; however, it will then be tested and subject to re-design for the final version of prototype 1.

Sample screen shots depicting the various aspects discussed below are provided in Appendix E.

3.1.1 Initial entry page

The entry page to MultiMatch will offer a visitor the option of engaging with the content in two different
ways: either by entering a query into the search box or by browsing the content. Hearst (2002) and Beale
(2006) advocate making both navigation options (search and browse) available to users at all times, in order
to allow for flexibility in navigation tactics. For this reason, both search and browse options will be
constantly accessible. As part of the browsing (as discussed in the next section,) a selection of images
randomly chosen from the collection will be displayed on the entry page. These will refresh each time the
page is reloaded, to give the user a different experience each time they come back to the site. The initial
entry page will be simple and visually clean; however, it has been suggested that it provide a brief
description of what MultiMatch is and does, in order to help inform people who are unfamiliar with the
objectives and functionalities of the site.

3.1.2 Browsing support

In the final MultiMatch system, the browsing functionality will be highly developed and based around the
MultiMatch ontology. Users will be able to browse using various categories and even to select a combination
of these facets simultaneously (faceted browsing.) Semantic links will also play a role in the navigation of
the collection’s content.

For the initial prototype, however, a more limited browsing facility will be available to users. This will take
two forms:

1. A random overview of the collection
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2. Basic navigation across all material via common linkages

The first of these will serve as an entry point to exploring the collection for visitors who have no specific
search goal in mind, or who are unfamiliar with the type of material contained within the MultiMatch
collection. The display of a random selection of items is a very basic type of collection overview that is
present on several currently existing sites.

A number of studies have examined how users search for material in different contexts. Choi & Rasmussen
(2003) focused on the domain of history and assessed users’ image queries when searching a photographic
archive. They found that “most image content that the participants sought fitted into general person and
thing, and event and condition limited by a geographic location and time period” (Choi & Rasmussen, 2003:
504). This seemed to correspond with Collins’ (1998) finding that 86% of historical photo queries were
related to subject terms.

Cunningham et al. (2004) analysed visual arts-related queries to Google Answers, arguing that since these
guestions were directed to real people rather than to an automated system, they therefore “represent user
needs unfiltered by expectations of how a retrieval system expects a query to be presented” (Cunningham et
al., 2004. 48). By far, the greatest characteristic of queries (80%) was the presence of some sort of
“bibliographic metadata” (i.e. artist, date, nationality, title, etc.) Other frequently occurring questions dealt
with the contents of a work of art (i.e. what was depicted) (40%), the genre (17.6%), or the place where a
work was seen (15.3%).

Chen (2001) looked at how art history students searched for images to include in a paper on medieval art.
The top four categories of queries were related to location (because the paper focused on cities,) objects in
the painting, art historical information (i.e. relating to the production context: artists, medium, style), and
people or people-related attributes.

Although some of these studies focused more on analysing queries, it has been argued that in the area of
humanities, a keyword-based search *is not sufficient because one is above all interested in relations e.g.
between artists, their works, the friends, their studies, who they inspired, etc.” (Benjamins et al., 2004: 433.)
Therefore, it will be important to both provide support for the general categories people are likely to employ
(i.e. relating to who, what, when, where) and to allow the user to investigate inter-relationships between
these elements.

Thus, for MultiMatch, common linkages can be subdivided into:

1. Common elements used by all archives (including creators and dates and automatically created
values such as archive location, media type) and

2. Relations between elements.

The following metadata elements are common to all three organisations:
e Creation.Title
e Creation.Related Actor
e Creation.Related Actor-Type (= Creation)
e Creation.Related Actor-Date (creation date)
e Creation.Subject
e Creation.Description

One of the key features of the metadata is that it is not merely a flat data model but attempts to represent
explicitly the important relationships in the cultural heritage domain. In the first prototype the focus will be
on providing information on those relations which are key to fulfilling the main user requirements, namely:

D6.1.2 Designing the User Interface for the First Prototype Page 28 of 93



Information Society

Technologies

® Relation Web page - Creators. For example: Web page A describes Creator B;
e Relation Web page - Creation. For example: Web page A reviews Creation B;

e Relation Actor - Creations. For example: Actor A has created Creation B; Actor A has
contributed to Creation C; Actor A has copied Creation D.

e Relation Actor - Actors. For example: Actor A is teacher of Actor B.

o Digital Representation - Creation. For example: Creation A is depicted in Digital Representation
B.

3.1.3 Query formulation & refinement

In describing the functionalities of the interface with regards to conducting a search, it is useful to approach
it from the angle of seeing how the interface supports the user at each stage of the process. Shneiderman
(1997) breaks down a user interaction with a search interface into the following stages: formulation (of a
query), action, review, and refinement.

The search box is also present on the main entry page, prominently located at the top of the screen. It is here
that the user can type in a query and select the languages of query translation. Given that the processes going
on “behind the scenes” are fairly complex, it is important to provide feedback to the users about this and to
allow them to have control over the outcome. Therefore, two aspects of query entry need to be
communicated to the user. The first of these is to provide some indication that the query will be translated,
and to allow him or her to select the languages for doing so. Thus, a series of checkboxes under the search
box fulfil this function by enabling the selection or de-selection of a particular language. Being able to select
the languages desired customizes the experience for the user and can also save time on the part of the system
by not performing any unnecessary translations. To save time for repeat visitors, it will also be possible to set
the language preferences so that this does not need to be repeated every time.

The second element that must be made explicit at search time concerns the query syntax. Given the nature of
automatic translation, users must have the ability to:

e Mark two or more words as a phrase to be translated together (e.g., still life)
e Signal a word or words that should not be translated (e.g. for proper names like Francis Bacon)

This can be achieved by setting up a query syntax using operators such as { } or * *. However, some
explanation of the elements of query syntax that are unique to MultiMatch need to be made explicit to users
at search time in order to help them obtain the best (and most appropriate) results. This can either be done
by providing a brief explanation under the search box, or one that appears when the mouse hovers over the
box.

Another possibility considered (and incorporated in early designs) was also to provide a second series of
checkboxes allowing the user to restrict the search to specific media types (as proposed by Levin, 2002.)
This is present on other competitor sites and was thought to be a potentially time-saving provision for the
system (so that it did not need to unnecessarily search all media.) However, in the end, these were removed
in order to make the interface cleaner and simpler. Also, it was thought that the default results presentation
would serve the same purpose of showing the user an overview of everything available, while
simultaneously allowing them to narrow in on one particular media type with a simple click.

With regards to refinement, the ability to refine searches was deemed important in three studies (Brown et al.,

2006; Dalmau et al., 2005; Frost et al., 2000,) with users in the latter study suggesting the possibility of
refinement both with keywords and visual examples (i.e. “show me more like this.”)

3.1.4 Query expansion

Query expansion is provided by the MultiMatch Query Expansion service. This provides three mechanisms
for query expansion that can be used to refine the user’s search experience: blind relevance feedback which
expands the query without user intervention, relevance feedback using user selected items as seeds for new
terms, and a thesaurus service that provides related terms.
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3.1.5 Results presentation

After the user submits a query, the results presentation will consist of two levels: a broad, limited-
functionality overview of all media results (referred to in past documentation as the “default” search view,)
as well as an enhanced level providing the option to view and interact with a more detailed version of the
results for a given media type (the “specialised” search view.)

The overview presentation will initially be displayed following a search. At this point, the various media
results will appear in columns so that all media types can be seen on the page. A casual user will be able to
perform simple actions at this stage: namely, navigating to text links, enlarging and viewing the images, and
playing entire video or audio files. This setup follows Shneiderman’s (1998) recommended principle of
interface design: that is, to provide “overview first, zoom and details on demand.”

In terms of results presentation, expert users in Frost et al. (2000) were unlikely to make decisions based
solely on visual information, and thus expressed a desire for supplementary details beyond thumbnail images
(i.e., a summary containing information such as artist, date, title, etc.) In MultiMatch, should an individual
wish to find out more details about a result or interact with it in some other way, he or she can do so by
clicking on one of the specific media type tabs and entering the “specialized” results view. At this point, the
functionalities available increase to include:

e For texts: Metadata descriptors, textual relevance feedback
e Forimages: Metadata descriptors, visual or textual relevance feedback

e Forvideo: Metadata descriptors, keyframe view, possibility of playing entire video or of jumping in
at a certain point

e Foraudio: Metadata descriptors, possibility of playing audio file or of jumping in at a certain point

Other aspects that will be available in both the default and the specialised results interfaces are the ability to
save items to a folder or workspace, and the ability to view the search history. These features are common to
many competitor sites and are useful in that they allow users mark items for easy reference and return to
them for further examination. This helps to reduce short-term memory load, which is one of Shneiderman et
al.’s (1997) 8 design desiderata (as cited in Hearst et al., 2002.)

Specialised text results interface

Upon navigating to this interface, a user will be able to interact more with the text results and to view more
details about a given item. These details will include an enhanced description (where available) and other
metadata information such as author, date of publication, and so forth. Clicking on any of these metadata
links can function as text based relevance feedback, launching a new query to find more results
corresponding to that particular category (e.g., more works by the same author.) This is a fairly common
way of enabling further focused browsing and is present on many other sites (for example, the Alinari
catalogue.)

Specialised image results interface

Mostafa & Dillon (1996) assert that when looking for images, individuals generally prefer to search for
known items using verbal terms such as date of creation or the name of an artist. However, they mention
that “find something like this” based on visual features can also be useful when the search goal cannot be
precisely put into words (so in this sense, visual similarity search is more like a form of browsing.) The
MultiMatch system will support both types of behaviours.

In prototype 1, image relevance feedback will be centred around visual attributes such as texture and colour.
This was decided based on the capabilities of GIFT, the image indexing and retrieval system offered by the
University of Geneva. This system allows users to use the search results as both positive and negative
examples for launching a new query. However, users may also wish to search for similar images based on
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textual rather than purely visual criteria. For this reason, basic text-based relevance feedback will also be
provided, thus enabling a user to find more images that were created by the same author or in the same year.

Specialised video results interface

The specialised video results page will have the same sort of metadata-based detail presentation and
relevance feedback functionality as the other specialised interfaces. However, it will also offer features
unique to the video medium, such as the ability of obtaining a quick overview of the video’s content.
Boelkelheide et al. (2006) list several means of accomplishing this type of video abstraction, which range
from the display of keyframes in a storyboard to the use of slideshows or collages. They assert that the use
of some sort of abstraction is necessary to support efficient browsing and understanding of video content.

The use of storyboards was selected as the abstraction view for prototype 1 because these are a tool which
the video professionals currently use to obtain a quick visual overview of a video’s content and to decide if
said content is relevant and thus merits further investigation. However, the downside of this format (and
others) is that it largely neglects the audio aspect of a video. Therefore, the final system will examine more
advanced ways of enabling browsing of the spoken as well as visual content.

With regards to playback, the default option of playing the entire video will still be available. However, it
will also be possible to view the place(s) in the video’s transcript where the query terms appear, so that the
user can commence playback by jumping into the part of the video that is likely to be of greatest interest. All
of the video professionals surveyed said they currently did not have access to this method of video
navigation but that it would be very helpful for them to be able to do so.

However, the decision of whether or not to display the snippets of the transcript where the word appears to
the user needs further thought. As these transcripts will be generated using automatic speech recognition, it
is possible that they will contain many errors and could potentially require great effort to decipher, to the
point where displaying them to the user could be detrimental. Conversely, though, it is precisely the presence
of so many errors that could make it necessary to reveal to the user the context in which their query appears,
so they can make a preliminary relevance judgement and accuracy check, to avoid later confusion.

Specialised audio results interface

The audio specialised features will be similar to those of the video, with regards to the metadata and the two
playback options.

3.1.6 Multilingual support

Underlying the interaction with the system’s various interfaces is the need for multilingual support. Given
that one of MultiMatch’s distinguishing characteristics is its multilingual functionality, it is important to
consider how the system will communicate the language-related options to the user. The first step is to
provide the user with information about possible courses of action with regards to translating the query (e.g.,
to make it clear that query translation can occur and to show the language choices.)

It is possible that people may not be inclined to use any or all of the translation options, either because they
are not used to doing so or because they feel more comfortable searching in languages they know (Artiles et
al., 2006.) Nonetheless, it is still a potentially useful tool for some groups of individuals. These may include
polyglots who would otherwise have to conduct separate searches for the same term in each language spoken,
people looking to widen the scope of an image search, or individuals looking for a subject that is likely to be
highly represented in another language (i.e. information on an obscure Dutch artist is probably most likely to
be available in Dutch.)

In the case where the user opts for query translation and results are obtained in more than one language, there
are two ways in which the results can be presented: separated by language or merged together in one list.
Each approach has positive aspects.

An argument favouring the approach of separating the language results:
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e Translation issues. The same word may be translated differently from language to language and
could therefore produce different results. For example, the Italian word “signora” can mean both
“woman” and “Mrs.” A machine translation system will translate this word into Spanish as “sefiora,”
which also carries both meanings. However, for the English translation, the system must choose one
of the two alternatives, and it chooses “Mrs.” (which is typically the incorrect one.) Therefore, in
terms of modifying incorrect query results, it could be easier (and less visually chaotic) to segregate
by language.

An argument favouring the merging of language results:

e Convenience. It may be annoying for individuals to have to constantly change between language
views. Additionally, in the case of images, which are relatively “language neutral,” there is no
strong motivation for separating results by language.

Clearly, an individual’s preference for one means of results presentation over the other will depend on his or
her language skills and on the type of media he or she is most interested in interacting with. Further inquiry
with users will provide some insight into the best way of handling this issue.

With respect to interacting with the results, further support is needed throughout the document examination
and refinement process. Regarding the former aspect, He et al. (2003) mention that people may require
document or passage translation support to recognise relevant results and to decide which of these warrant
closer examination. At which stage in the prototype this is provided (in the default versus the specialised
interface) needs further examination and testing. Again, the means by which this translation support is
provided or appreciated depends on the user’s language abilities. Those with some basic knowledge of a
given language may be happy to read through the results as they are shown, while those with little or no skill
may need to rely on an automatic translation system to help them decipher what is written.

As query translation will be provided by a machine translation program, it is highly likely that errors may
occur. The subsequent retrieved results could thus either be confusing and unrelated, or if the translation
error is strong enough, it could mean that no results are retrieved at all. Qu et al (2000) classified machine
translation errors into the following most commonly-occurring categories:

1. wrong sense disambiguation

2. word-by-word translation of multiword, idiomatic terms
3. Dbroken phrases

4. wrong phrase construction

Keeping this in mind, He et al. (2003) explain that “iterative refinement depends on two types of knowledge:
an understanding of why the machine produced the results that were obtained, and an understanding of the
ways in which the outcome could be altered.”

Given the types of possible errors listed above, there are two ways in which support can help to prevent these
from occurring. The first involves the use of a bilingual dictionary to show all of the possible translations of
a word (in the case where more than one exists.) The second involves enabling, through query syntax, the
possibility of marking all or part of a query to a) not be translated or b) to be translated as a phrase. These
can help to prevent the improper translation of a query from adversely affecting the results. However, should
this happen, as described above, it is important to give the user explicit feedback about how their query was
translated, along with a means of changing or refining it.

With regards to the point at which this occurs, however, there are two options: it can either be done before or
after the query has been submitted. Both alternatives have been tested in the past. Zazo Rodriguez et al.
(2005) experimented with allowing users to view (and edit) their translated queries before seeing the search
results. They found that usually users reformulated (or refined) the query when the answer to the question
they sought was not found in the initial search results. Petrelli et al. (2006) tested both approaches and found
a paradox: users said they preferred a system in which the query translations were displayed after the search,
but they searched more effectively when the translations could be reviewed and altered before the query was
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submitted. In the end, it was decided to show the translations along with the results in order to keep the

search task as a single action, but also to enable refinement if deemed necessary.

For Prototype 1, this approach will also be followed. Users surveyed about their preferences indicated that
they would probably not look at the translation feedback unless the results were not what they were
expecting. Therefore, given this propensity, it should be sufficient to leave the search process uninterrupted
and to display the translations as a form of query refinement after the initial search has been launched.

MultiMatch

3.1.7 Personalisation and authentication

MultiMatch is planned as a web search engine to be used without any log-in requirement. In this way, users
can directly connect to MultiMatch and perform their queries as they do with general search engines.

However, in order to provide the user with the possibility of customising the MM graphical interface and
filtering out unwanted information, MultiMatch will implement an authentication facility which — via the
storage of user-defined data in an online database — will allow the account holder to specify a set of search
parameters, such as preferred languages, preferred information sources and preferred file formats. Logging in
to MultiMatch will also activate some search specific functionalities such as:

e Search history. This stores previous user searches. It is still under discussion if the system will
automatically store queries performed by the users (allowing them to make a post filtering to discard
those not relevant) or whether users will manually perform this activity at search time saving only
those queries really relevant for them.

e Basket facility. This allows the user to save pointers to relevant images and cultural items retrieved
on previous searches for future references.

Not logging in to MultiMatch does not imply a restricted access to its search services (the user will be able to
perform all the types of searches described above) but will have a reduced possibility of customising search
results.

Proprietary indexed contents will be provided to the users as low quality files (i.e. a low resolution image in
the case of images, a short and low resolution video in the case of videos and a fragment of the whole text in
the case of texts) with the corresponding URL to the vendor site, allowing them to buy or to access the full
contents using the specific selling or accessing policies of each content provider.

A basic user account and log-in facility will be implemented in the MultiMatch first prototype, mainly
oriented towards defining the user’s language preferences and relating to his/her search history. The second
prototype will implement the whole set of features described in the preceding paragraphs.

3.2 Next steps

As discussed in Section 2.2, the design process is currently midway through the first lifecycle for prototype 1,
and at the “interactive prototype” stage shown in Figure 1 of Section 2.1. At this point, implementation of the
first interactive prototype has begun and will proceed until the first system is ready to be presented for
review. While implementation work is occurring, further design work and refinement will be simultaneously
carried out. For example, a heuristic evaluation of the interface can be conducted to identify any potential
usability problems.

Although it will be difficult to begin any sort of large scale user evaluation until the interactive prototype is
completely functional (e.g. in late July or early August,) smaller scale studies and user testing will be carried
out in parallel with implementation in order to test various design alternatives. These are discussed further in
Section 4.1. However, an informal evaluation of the designs was carried out in order to gain feedback from
potential users about certain aspects of the interface presentation and to identify if any major changes needed
to be made, pre-implementation. A summary of results follows.

3.2.1 User comments on initial prototype 1 designs

After creating the mockups for the initial prototype 1 design, it was considered useful to show them to a
selection of users in order to identify any aspects that were confusing, unclear, or in need of alteration. In
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total, 9 users were shown the various aspects of the system (as illustrated in Appendix E) and asked to

comment. Input was gathered on elements relating to multilingual support and the overall layout. Various

implications gathered from the participants’ comments include:

e Language selection: The area under the search box should be explained more (some people were
unsure about what ticking the boxes would do: would it translate the results, or just the query?)

e Query syntax: Should be provided somewhere near the search box, but people did not want to see it
as text cluttering the page. It was suggested that this information be provided via a link (or popup, or
mouseover) located near the search box.

e With regards to the task about Don Quixote, all participants said they were likely to search either just
in English, or in English and Spanish. Therefore, based on this, it may not be worthwhile to set “all”
as the default option

e This being said, participants did acknowledge that the languages selected “depends on what you
want out of it.” That is, if the main goal is to find images, then language is not crucial. However,
one individual said he would conduct a text search using English and Spanish, then launch a new
search for images, this time set at the “All” language setting.

@\

e Separating or merging of language results: Overall sentiment favoured the separating. However, one
person mentioned he would like to have the results merged (this person had strong foreign language
abilities, and thought it would be “tiresome” to keep switching from one language to another.) One
way of catering to people like him could be to add an “All” languages tab in addition to the separate
language tabs.

e Automatic translation: Was viewed as “better than nothing,” but not extremely useful for serious
research (although “OK for holidays.”) Automatic translation of snippets was suggested to be
presented at the overview stage, although it would then presumably need to be offered in the
specialised view as well.

e Query translation feedback box: Most participants agreed that it was best to show this after rather
than before the query was executed. Feelings regarding the usefulness of this were mixed. Three
individuals said they would not look at how the query was translated unless the results were
irrelevant or “complete rubbish.” One would not look at the feedback because she said she couldn’t
understand the other foreign languages and thus saw no point to it. However, one individual said
that he would look at the translation no matter what, to see if he could improve his results. It seems
logical, for the moment, to leave the presentation of this box as is, where it can be easily ignored by
those it does not interest.

e Overall structure: Make it clearer what lays behind the “specialised” results tabs (it wasn’t obvious
that clicking on Texts, Images, Audio, or Video would provide enhanced ways of interacting with
the material.)

e Specialised image view: It is important to show image provenance (where does the image come
from, what is the URL of the page?)

These suggestions (as well as others gathered in further studies) will help guide and influence the next
iteration of design.

4. Implementation and architecture

This section describes the infrastructure adopted to implement the MultiMatch interface. This is significant
as the architecture defines how the interface will be developed and deployed. It is also significant because a
component-based approach has been adopted that will allow transition between prototypes through a
framework of reusable interface objects. The code associated with the components described in this
deliverable has been stored on the MultiMatch integration server hosted by OCLC PICA.
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4.1 AJAX coding technology

The MultiMatch interface will adopt an AJAX programming approach to build an interactive and usable web
interface able to connect asynchronously to the web services provided by the MultiMatch core.

AJAX, which is shorthand for "Asynchronous JavaScript And XML," is a web development technique for
creating interactive web applications. The intent is to make web pages feel more responsive by exchanging
small amounts of data with the server behind the scenes, so that the entire web page does not have to be
reloaded each time the user requests a change. This is intended to increase the web page's interactivity, speed,
and usability.

The primary justification for AJAX style programming is to overcome the page loading requirements of
HTML/HTTP-mediated web pages. AJAX creates the necessary initial conditions for the evolution of
complex, intuitive, dynamic, data-centric user interfaces in web pages—the realization of that goal is still a
work in progress.

Web pages, unlike native applications, are loosely coupled, meaning that the data they display are not tightly
bound to data sources and must be first marshalled (set out in proper order) into an HTML page format
before they can be presented to a user agent on the client machine. For this reason, web pages have to be re-
loaded each time a user needs to view different datasets. By using the XmIHttpRequest object to request
and return data without a re-load, a programmer by-passes this requirement and makes the loosely coupled
web page behave much like a tightly coupled application, but with a more variable lag time for the data to
pass through a longer "wire" to the remote web browser.

For example, in a classic desktop application, a programmer has the choice of populating a tree view control
with all the data needed when the form initially loads, or with just the top-most level of data—which would
load more quickly, especially when the dataset is very large. In the second case, the application would fetch
additional data into the tree control depending on which item the user selects. This functionality is difficult to
achieve in a web page without AJAX. To update the tree based on a user's selection would require the entire
page to re-load, leading to a very jerky, non-intuitive feel for the web user who is browsing the data in the
tree.

The AJAX technique uses a combination of:
e XHTML (or HTML) and CSS, for marking up and styling information.

e The DOM accessed with a client-side scripting language, especially ECMAScript implementations
such as JavaScript and JScript, to dynamically display and interact with the information presented.

e The XMLHttpRequest object is used to exchange data asynchronously with the web server. In some
AJAX frameworks and in certain situations, an IFrame object is used instead of the
XMLHttpRequest object to exchange data with the web server, and in other implementations,
dynamically added <script> tags may be used.

e XML is sometimes used as the format for transferring data between the server and client, although
any format will work, including preformatted HTML, plain text, JSON and even EBML. These files
may be created dynamically by some form of server-side scripting.

Like DHTML, LAMP and SPA, AJAX is not a technology in itself, but a term that refers to the use of a
group of technologies.

AJAX advantages and disadvantages
The main advantages of using AJAX are the following:

e User interface. The most obvious reason for using AJAX is an improvement to the user experience.
Pages using AJAX behave more like a standalone application than a typical web page. Clicking on
links that cause the entire page to refresh feels like a "heavy" operation. With AJAX, the page often
can be updated dynamically, allowing a faster response to the user's interaction. While the full
potential of AJAX has yet to be determined, some believe it will prove to be an important
technology, helping make the Web even more interactive and popular than it currently is.
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Bandwidth usage. By generating the HTML locally within the browser, and only bringing down
JavaScript calls and the actual data, AJAX web pages can appear to load relatively quickly since the
payload coming down is much smaller in size. An example of this technique is a large result set
where multiple pages of data exist. With AJAX, the HTML of the page, e.g., a table structure with
related TD and TR tags can be produced locally in the browser and not brought down with the first
page of the document. In addition to "load on demand™ of contents, some web based applications
load stubs of event handlers and then load the functions on the fly. This technique significantly cuts
down the bandwidth consumption for web applications that have complex logic and functionality.

Separation of data, format, style, and function. A less specific benefit of the AJAX approach is
that it tends to encourage programmers to clearly separate the methods and formats used for the
different aspects of information delivery via the web. Although AJAX can appear to be a jumble of
languages and techniques, and programmers are free to adopt and adapt whatever works for them,
they are generally propelled by the development motive itself to adopt separation between the
following:

1. Adopt separation between the raw data or content to be delivered - which is normally
embedded in XML and sometimes derived from a server-side database.

2. Adopt separation between the format or structure of the webpage - which is almost always
built in HTML (or better, XHTML) and is then reflected and made available to dynamic
manipulation in the DOM.

3. Adopt separation between the style elements of the webpage: everything from fonts to
picture placement are derived by reference to embedded or referenced CSS.

4. Adopt separation between the functionality of the web page which is provided by a
combination of:

= JavaScript on the client browser (also called DHTML),
= Standard HTTP and XMLHttp for client-to-server communication, and

= Server-side scripting and/or programs using any suitable language preferred by the
programmer to receive the client's specific requests and respond appropriately.

On the other side, main disadvantages of using an AJAX approach are the following:

Browser integration. The dynamically created page does not register itself with the browser history
engine, so triggering the "Back" function of the users' browser might not bring the desired result.
Developers have implemented various solutions to this problem. These solutions can involve using
invisible iframes to invoke changes that populate the history used by a browser's back button.
Google Maps, for example, performs searches in an invisible IFRAME and then pulls results back
into an element on the visible web page. The World Wide Web Consortium (W3C) did not include
an iframe element in its XHTML 1.1 Recommendation; the Consortium recommends the object
element instead. Another issue is that dynamic web page updates make it difficult for a user to
bookmark a particular state of the application. Solutions to this problem exist, many of which use the
URL fragment identifier (the portion of a URL after the ‘#’) to keep track of, and allow users to
return to, the application in a given state. This is possible because many browsers allow JavaScript to
update the fragment identifier of the URL dynamically, so that AJAX applications can maintain it as
the user changes the application’s state. This solution also improves back-button support. It is,
however, not a complete solution.

Response-time concerns. Network latency — or the interval between user request and server
response — needs to be considered carefully during AJAX development. Without clear feedback to
the user, smart preloading of data and proper handling of the XMLHttpRequest object, users might
experience delay in the interface of the web application, something which they might not expect or
understand. Additionally, when an entire page is rendered there is a brief moment of re-adjustment
for the eye when the content changes. The lack of this re-adjustment with smaller portions of the
screen changing makes the latency more apparent. The use of visual feedback (such as throbbers) to
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alert the user of background activity and/or preloading of content and data are often suggested

solutions to these latency issues.

e Search engine optimization. Websites that use AJAX to load data which should be indexed by
search engines must be careful to provide equivalent data at a public, linked URL and in a format
that the search engine can read, as search engines do not generally execute the JavaScript code
required for AJAX functionality. This problem is not specific to AJAX, as the same issue occurs
with sites that provide dynamic data as a full-page refresh in response to, say, a form submit (the
general problem is sometimes called the hidden web).

e Reliance on JavaScript. AJAX relies on JavaScript, which may be implemented differently by
different browsers or versions of a particular browser. Because of this, sites that use JavaScript may
need to be tested in multiple browsers to check for compatibility issues. It's not uncommon to see a
JavaScript code written twice, one part for IE, another part for Mozilla compatibles. (see also Cross-
platform web design). The level of IDE support for JavaScript is exceptionally poor. An issue also
arises if the user has switched off JavaScript support in the browser, thus disabling the functionality
of the page. Implementing Mutual Exclusion in JavaScript may solve the problem.

@\

AJAX libraries

Programming using an AJAX approach implies the use of specific JavaScript frameworks which facilitate
not only the layout of web components within the front-end client application, but also the asynchronous
connections with the web services to provide the data. Many of such frameworks exist; however, for
MultiMatch we have considered the following:

e Yahoo! User interface library®. The Yahoo! User Interface (YUI) Library is a set of utilities and
controls, written in JavaScript, for building richly interactive web applications using techniques such
as DOM scripting, DHTML and AJAX. The YUI Library also includes several core CSS resources.
All components in the YUI Library have been released as open source under a BSD license and are
free for all uses.

e Google Web Toolkit". The Google Web Toolkit (GWT) is an open source Java software
development framework that makes writing AJAX applications like Google Maps and Gmail easy
for developers who don't speak browser quirks as a second language. Writing dynamic web
applications today is a tedious and error-prone process; you spend 90% of your time working around
subtle incompatibilities between web browsers and platforms, and JavaScript's lack of modularity
makes sharing, testing, and reusing AJAX components difficult and fragile.

The GWT lets you avoid many of these problems while offering your users the same dynamic,
standards-compliant experience. You write your front end in the Java programming language, and
the GWT compiler converts your Java classes to browser-compliant JavaScript and HTML.

e Script.aculo.us library®. script.aculo.us provides easy-to-use, cross-browser user interface
JavaScript libraries to make web sites and web applications. Its libraries provide an animation
framework, drag and drop, AJAX controls, DOM utilities, and unit testing.

4.2 MultiMatch user interface technology

After deciding to use an AJAX approach for the MultiMatch user interface implementation, the next step has
been to decide about the best combination of technologies to use for rapid development. For MultiMatch, we
have chosen the following technologies for each part involved in the user interface implementation:

® http://developer.yahoo.com/yui/
" http://code.google.com/webtoolkit/
8 http://script.aculo.us/
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e For the server part of the interface, which will be responsible for making the connections to the
MultiMatch web services server and also for implementing a part of the user interface logic, we will
use JAVA as coding language. This language is the same one used to implement the server part of
the project.

e For the client part of the interface, which will be responsible for the layout of contents, tracking of
user’s interactions and performance of some user interface logic in the client, we will use the Google
Web Toolkit.

MuttiMatchagg =

Reasons for choosing GWT instead of other possibilities are the following:

1. Dynamic Reusable Ul Components. GWT user interface classes are similar to those in existing Ul
frameworks such as Swing and SWT, except that the widgets are rendered using dynamically-created
HTML rather than pixel-oriented graphics. While it is possible to manipulate the browser's DOM
directly using the DOM interface, it is far easier to use classes from the GWT Widget hierarchy. Using
widgets makes it much easier to quickly build interfaces that will work correctly on all browsers.

2. Easy to Implement Remote Procedure Calls (RPC). A fundamental difference between GWT
applications and traditional HTML web applications is that GWT applications do not need to fetch new
HTML pages while they execute. Because GWT-enhanced pages actually run more like applications
within the browser, there is no need to request new HTML from the server to make user interface
updates. However, like all client/server applications, GWT applications usually do need to fetch data
from the server as they execute. The mechanism for interacting with a server across a network is called
making a remote procedure call (RPC), also sometimes referred to as a server call. GWT RPC makes it
easy for the client and server to pass Java objects back and forth over HTTP.

When used properly, RPCs give you the opportunity to move all of your Ul logic to the client, resulting
in greatly improved performance, reduced bandwidth, reduced web server load, and a pleasantly fluid
user experience. The server-side code that is invoked from the client is often referred to as a service, so
the act of making a remote procedure call is sometimes referred to as invoking a service. To be clear,
though, the term service in this context isn't the same as the more general "web service" concept. In
particular, GWT services are not related to the Simple Object Access Protocol (SOAP).

3. Browser History Management. As AJAX applications don’t keep track of states (although it’s
explicitly programmed) it’s not possible to use the browser’s back button. GWT makes AJAX sites more
usable by easily adding state to the browser's back button history via specific built in classes.

4. Real Debugging. In production, GWT code is compiled to JavaScript, but at development time it runs in
the Java virtual machine. That means when the code performs an action like handling a mouse event, it is
possible to get full-featured Java debugging, with exceptions and the advanced debugging features of
IDEs like Eclipse.

5. Browser Compatibility. GWT applications automatically support IE, Firefox, Mozilla, Safari, and
Opera with no browser detection or special-casing within the code in most cases.

6. JUnit Integration. GWT's direct integration with JUnit allows unit testing both in a debugger and in a
browser.

7. Internationalization. With GWT it’s very easy to create efficient internationalized applications and

libraries. It includes a flexible set of tools to help to internationalize developed applications and libraries.
It also provides a variety of techniques to internationalize strings, typed values, and classes.
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8. Interoperability and Fine-Grained Control. The GWT compiler translates Java source into JavaScript.
Sometimes it's very useful to mix handwritten JavaScript into your Java source code. For example, the
lowest-level functionalities of certain core GWT classes are handwritten in JavaScript. GWT borrows
from the Java Native Interface (JNI) concept to implement JavaScript Native Interface (JSNI).
Writing JSNI methods is a powerful technique, but should be used sparingly. JSNI code is less portable
across browsers, more likely to leak memory, less amenable to Java tools, and harder for the compiler to
optimize.

MuttiMatchagg =

9. Completely Open Source. All of the code for GWT is available under the Apache 2.0 license.

Most of the presented GWT features cover the gaps presented in section 6.1.1 as AJAX disadvantages.

4.3 MultiMatch User Interface Architecture

As outlined in section 3.2, the Google Web Toolkit (GWT) has been selected as the main web interface
implementation tool, thus all client-side applications — along with their corresponding server-side support
functionality — are written using this framework.
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Fig. 3 Main components of the user interface sub-system.

The main user interface architecture can be outlined as follows (Figure 3):

e Wrapper to call MultiMatch web services. This component will wrap the MultiMatch web
services providing a set of Java classes to be used to call core services. The final goal of this wrapper
is to become a standalone API (Application Programming Interface) to be used by the Ul as a black
box to make calls to the MultiMatch core and to be provided to third party programmers to create
new MultiMatch-based applications as well. The benefits of this approach are the following:

1. Web services calls are encapsulated in a set of Java classes that are easier to call from the Ul
and completely untied to the Ul logic.
2. Call parameters and return values are Java objects that will be conveniently translated by the

API to perform the calls to the web services using their own communication protocols
(RESTFUL requests with XML responses).

3. To have an standalone API to be used by third-party users to build their own MultiMatch
based cultural heritage applications.

e User Interface (server-side). This component provides a set of services to be called from the client
Ul part. These services are supposed to enclose complex functionalities (logic) by combining
parallel or sequential calls to the API core web services. Also, due to GWT technology, they have to
be implemented as asynchronous services to provide GWT compliant Java objects.

e User Interface (client-side). This component is responsible for rendering the front end HTML and
Javascript web page that will be shown to the client. As this web page is automatically built by GWT
in the final compilation, Java classes will be needed to define the set of GWT widgets, components
and events needed to lay out the contents and to define interactions between them. Also, RPCs will
be triggered from this point in order to perform the interface logic needed to achieve any of the
defined Ul functionalities.

4.3.1 User Interface Models

The Ul server-side functionality is encapsulated in several modules (referred to as models in D3.2), which
are detailed below (see Figure 4). All the technical details regarding these models are covered in D3.2.
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e User Interface Search Model. In the context of MultiMatch web services; a search is defined as the
specification of parameters to retrieve some desired data set. For instance, a user may want to
retrieve the first 50 text documents and videos related to “Van Gogh’ written or spoken in English.
This means that a search does not only imply the specification of a query (see Query Model
explained later), but also incorporates a set of parameters or attributes that may vary depending on
the data type to retrieve (text, audio, video, etc.).

e User Interface Query Model. While the MultiMatch Search Model’s methods are concerned with
setting the search requests to be sent to the MultiMatch core and also to retrieve and to model the
search results, the query module is more focused on which types of queries can be sent to the
MultiMatch core search service. As MultiMatch is going to store and retrieve information in
different media (text, video, images, audio) which will also be enriched with semantic (metadata)
information, there is a wide range of possibilities vis-a-vis query operations on the MultiMatch data
repositories. We have distinguished four potential types of queries that can be triggered from the
user interface: free text queries, metadata queries, metadata-value queries and multimedia queries.
Also, simple Boolean operators have also been considered to allow for the combination of query
components.

e User Authentication and Customisation Model. Essentially, this service is a database facility
which stores information allowing the MultiMatch system to “recognise” a user and configure its
web interface accordingly. Additionally, this service allows users — via the “workspace’ facility — to
store information designating objects of interest returned from previous searches. It is to be noted
that the workspace does not actually store the objects themselves, only URNs which specify where
that object is to be found® would indicate the location of a photograph formatted as a .jpg file named
“nice_photo”. When the registered user logs in to the MultiMatch web site and commences a hew
session, the Authentication/Customisation Model invokes a search method which will return the
object and display it within the workspace. Finally, a Search History facility will be also be tied to
the user. This feature allows the user to store queries and clicked search results for future reference.

e User Interface Translation Model. This service is, fundamentally, a translation engine which
allows a user to express his/her request in any (or all) of the four officially supported MultiMatch
languages. The Translation Model’s methods are not defined in this document since this service is no
more than an interface that builds directly on the services exposed by the MultiMatch translation
service.

® For example a URI string such as http://somehost/absolute/URI/with/absolute/somepath/nice_photo.jpg
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Fig. 4 User interface components (see Deliverable 3.2)

4.3.2 User Interface Widgets and Components

To achieve Ul functionalities and also the MultiMatch First prototype goals, the client interface must provide
the user with a set of custom widgets and components which laid out on a web page will be able to capture
his/her intentions and transform them into web service calls to the MultiMatch core. This set of components
has been written down in a tabular format in order to clarify the functionality of each individual component.
Tables are shown in Appendix F.

4.3.3 Video and audio clip playback

The MultiMatch audiovisual data collection contains several documentary-length audio and video clips, each
of which may contain multiple cultural news items, interviews, and other presentations. It will often be the
case, therefore, that only a specific segment of a given video clip will be relevant in relation to any specific
query. In order to return only the audiovisual information of interest, a streaming video server has been
installed on the MultiMatch integration server. The chosen® method for serving audiovisual material is using
the embedded Real Networks’ RealOne Player. This allows controlled playback of audiovisual material
when served from a streaming server, for which we are using RealMedia Helix technology. The full version
has been purchased for use in MultiMatch and allows up to 250 simultaneous requests and a suite of
conversion tools (e.g. transforming videos in mpeg format into ram/rm).

In a typical scenario of usage, a segment of a video, from time t to time t + n, may fulfil the query
parameters of a search. These video clip temporal segmentation markers, commonly referred to as

19 Methods to server audiovisual material include embedded RealPlayer, Adobe Flash and stand-alone applications such
as JFerret (http://www.idiap.ch/mmm/tools/jferret). We consulted with Dr. Mike Flynn from IDIAP
(mike.flynn@idiap.ch), creator of the JFerret tool.
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timestamps, are passed as arguments (along with the name and URL location of the video clip itself) to the
MultiMatch specialised video playback interface which will, in turn, send the timestamp information to the
Helix streaming server. The server then streams only the relevant section of the video (or audio) back to the

end-user's audio-video player which is embedded in the relevant MM web page.

Apart from streaming and playback of the audio-video segment of interest, the MM specialist multimedia
browsing facilities are also capable of displaying keyframe and/or key word sequences associated with the
returned video segments. These keyframe / key word sequences are also displayed so that the user may then
initiate playback of the returned segment at a precise point corresponding to the selected keyframe or key
word location.

MuttiMatchagg =

4.4 MultiMatch development environment

The Ul implementation is taking place within the development environment provided by OCLC-PICA,
which has been previously tested by the Ul team. Now, WP6 partners are working with the MultiMatch tools
provided to store, track, compile, integrate and deploy code within the whole implementation project
developed by all the MultiMatch coding teams.

To begin with, WP6 partners have been involved in the creation of two demonstration systems to test the
feasibility of these tools working with GWT (which had not been previously tested). Results of these tests
were successful and the systems were well compiled and deployed. One of them is now running on the
MultiMatch server and can be tested at:

http://bender.lIsi.uned.es:8080/SearchServiceViewer/SearchServiceViewer.html

Secondly, once it was demonstrated that tools were well fitted to the Ul requirements, the main Ul
architecture skeleton was uploaded into the MultiMatch project repository to begin the first prototype
implementation. It can be accessed at (this site is password protected and not publicly accessible — contact
the project coordinators for access to this site):

http://homer.multimatch.hostedbyfdi.net/svn/repos/trunk/multimatch qui/

The architecture described earlier is represented in the repository (below the src/eu/multimatch folder) by
the following folder structure:

1. Core Folder. It holds all the classes used to perform calls to the MultiMatch core services. Now it is
included within the interface project but in the future will conform to a standalone API that will be
included as an external library within the project. The folder is divided into different subfolders which
contain each of the models (search, translation, authentication, user) needed to perform the connections
to the services.

2. Ul folder. It contains all the classes used to implement the layout and the services for the GUL. It is
divided as follows:

1. Server folder. It will contain the implementation of all the server services classes. These
classes must model the corresponding services making the calls to the API and then
transforming the returned objects into Java-GWT objects that implement the “IsSerializable”
interface. This last step is critical, as the use of GWT only allows those objects implementing
this feature to travel from the server to the client. A service class implementation must extend
RemoteServiceServlet and implement the service class, this last defined in the client folder (see
below).

2. Client folder. It will contain the following items:
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1. The main entry point to the GWT application. It is a Java class implementing the
EntryPoint GWT interface. This class is going to be responsible for the layout of
components and the communication between them (using a Mediator or an
Observable/Observer Design Pattern).

2. The client services implementation. These classes are a complement to the classes
implemented in the server folder. They are responsible for making the asynchronous
calls to the services and retrieving the results when ready. For each service class in
the server folder it is necessary to define two classes in the client folder. First of all,
the class for the service which extends the GWT RemoteService class must be
defined (this class includes everything needed to make the asynchronous call and to
retrieve the response) and, secondly, an interface with the methods implemented in
the service class (within the server folder) must be defined. In a future version
committed to SVN, these classes will be moved to a new services folder within the
client folder.

3. A widgets folder with all the widgets implementations. To define a widget using
GWT, it must implement the Composite interface. Also, to track events it can
implement any of the Listener classes defined for GWT.

MuttiMatchagg =

5. Discussion and summary

This section will discuss the interface design thus far and attempt to show how current work relates to the
tasks and work plan described in the DoW. We will also be looking ahead here to give an idea of the
functionality which we feel will be available in prototype 2 (i.e. the final prototype), and how this might look
on the interface. This is likely to reflect the commaon vision.

5.1 Planned experiments and user testing

As mentioned previously, various studies will be carried out in parallel with the implementation and will
provide further input into the initial prototype design. Since these will precede a working interactive
prototype, 2 courses of action exist: to find existing sites with the desired functionalities and use these as
examples for testing, or to wait for the relevant MultiMatch services to come online.

While formal user testing will be carried out to evaluate the interactive prototype as a whole, there are some
specific areas that could be the subject of particular focus for smaller scale experiments. It has been stated
before that the degree and type of multilingual support desired will likely depend on a user’s language skills.
Therefore, a study to determine the nature of the relationship between language ability and desired
functionality would help to design an experience that can be personalised with regards to the multilingual
facilities (e.g. translation of queries and examination of results.)

Further investigation of the video and audio visualisation and playback would also be useful. While
individuals responded positively to the idea of jumping to particular words being spoken in a video, it is
uncertain whether the high level of potential errors inherent in such a system may ultimately do more harm
than good, or if the presence of the speech transcript can do anything to help mitigate this. These and other
experiments may be carried out both prior to and following the completion of the first prototype.

The user test will be conducted once the final prototype is finished. A controlled set of tasks will be set up in
order to evaluate the system. Users will be asked to complete these tasks (based on the processes described
in the scenarios.) By observing users during this process and obtaining their comments, it will be possible to
identify those aspects of the system which are satisfactory and those which are unclear, confusing, or in need
of changing.
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5.2 Functionality of final prototype

As stated before, the first prototype is an intermediate step in the creation of the final system and, as such,
will not be able to incorporate the full range of functionality to be showcased in the final product. As
previously stated in the common vision document, “the key ideas of the proposed search engine are
multiplicity and aggregation.” The final system will provide enhanced means of navigating the aggregated
content in the ways described below. These are drawn from the ideas put forth in the common vision and
WP1 deliverables. They have also been supported and affirmed as useful by some of the users interviewed.
Those features which are foreseen for the final system and are currently under development are outlined
below, accompanied by illustrative screenshots taken from currently existing sites.

e The creation of a common “MultiMatch” ontology to allow navigation by semantic relationships.
This will also incorporate “web mining” as discussed in the common vision. The resulting
functionality will be similar to what is shown here:

(= Search results - Windows Internet Explorer provided by Yahoo!

@‘ v |28 bt fe-culture, multimedian. nifdema keyword?key—aoghischemas=htt o 36%2F % 2Fwwn . multimedian. % 2Fprojecks % 2Fnac2Fint erface b 2 irtefact v+l % | et |2l
Google [Gl- v Goo @ B~ o3 Bookmarksw BhoSblocked | "3 check v %y, Autolink - Fil s Sendto (@) settings~
— = = »
W ‘*Sear:h results I M- B - @ - [rpage - G Toos -
~
= :&2_ Fhe AultimedioN B-cinllure ‘QES[‘ !
=4 sga’cﬁ Basic Search | Advanced Search | ffacet | Relason Search | My Coliecion (en nl id ru uk zh )
Search resuls on gogh organized by category (67 resuls).

Works with maltching title (1)

Van Gogh Paining Sun ...
Gauguin, Pau

Works created by artists with matching name (58)

La chambre de Van Gog Seff Porirait Landscape with the CI Whesat Field Wheat Field with Cypr
Gogh, Vincent van Gogh, Vincent van Gogh, Vincant van Gogh, Vincent van Gogh, Vincent van
S _ see more>
TETEE R . &

& Internat 100% T

Fig. 5. Taken from demo found at http://e-culture.multimedian.nl Other results categories include
“works created by a cousin of artists with matching name” and “works created by artists who
collaborated with artists with matching name.”

e More advanced browsing capabilities (faceted browsing): As literature and the user interviews
indicate, many of the typical information needs in the cultural heritage domain involve a
combination of two or more categories (i.e. name, date, and location.) A faceted browsing system
would help to support this type of need.
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One approach being considered to provide this functionality would be to use the mSpace browser
technology (see below for an example.) This enables the navigation of information over a range of
categories and is easily personalisable by the user. mSpace software is open source and free to use,
so it could be an excellent source to use for the browsing of MultiMatch data.

/= Indienet - mSpace Browser - Windows Internet Explorer provided by Yahoo! |ZHE||E
@g + | &) hitp:findienet. mspace. fmy %) (%2 [ [vahont szarch e
Google [G+ v/ )@ B - 9 sookmaks~ Soeblocked P check v % Autolick » | 4Rl (s Send to @ settings~
woR |7élndlenet—m5pace Browser |_| - B - - 5o - 8 Tooks - »

Part Of The  mSpace Hetwork o

I Independent Artists v

< + Super Genre Xt > X+ = + Xt >
| Alt=rnative Rock il ‘Erm;h Alternstl'.:a : 2 R 0 Clockwork Farm (=]
Blues (|| seneral Alternative Rock = | E— (| =]
Country & || singer - Songeriters (| S i Fanes 0 Have A Good Time =2
il =) The Salution | Kbl =l
Eolk J The Strznd Arcade [ Lipstick Hiolires a
Hard Rock & Matsl =] T [ Man You Have Got To Love It =]
Intarnational =] T ( No Sign =]
Jazz =] ﬂ:r&SWP | The call of The Bear =]
Other =] 'The L ( The Carbonate Ballst =]
Pop =] S [ The Riddle OF Llaslak Mot a2
REB =2 T [7 Tha Snara =2
Reck a The Wasted Wagon T || et a8
| ¥

pr——
Hawaii (0.00) Blog This!

i = 3 w

Favourites Bands

Blog Entries

ifyon have any comments - plasss £Mal 1S

Done & Internat H100% -

Fig. 6. mSpace demo from http://indienet.mspace.fm

e Enhanced and expanded collection overviews

The following are sample screenshots demonstrating collection overviews that UniGE has explored
in the past. These may be used as a starting point for enhancing user understanding of the
collection’s content.
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ﬂ http:/iviper.unige.ch/lib/datalcg. pdf - Windows Internet Explorer provided by Yahoo!
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Done Unknown Zone

Fig. 7. Collection overviews from http://viper.unige.ch/lib/data/cg.pdf

e The creation of cultural objects (i.e. aggregated information units about works, creators, etc.) A
cultural object can be defined as an information unit which is built using the information in texts,
images and audio/video documents indexed. This piece of information can be displayed in different
ways, such as:

0 Typical title plus snippet based description (possibly mixed with images and/or video and/or
metadata).

0 More complex structures which, using all indexed materials, are able to model specific
information related with a concrete cultural heritage item such as a writer, a painter, an
artwork and so on.

The figures below show two different possible conceptualisations of cultural objects in MultiMatch.
Figure 6 shows a typical title plus snippet cultural object (with some extra information such as the
source category) which links with a web page about Van Gogh works (nhote that in this case the
cultural object has been rendered without any image), while Figure 7 shows a more detailed cultural
object about Van Gogh which has been taken from the MultiMatch ontology.
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Fig. 8. Cultural object created using title plus snippet plus extra information such as the page source (cultural

heritage site)

Hame: Vincent Vian Gogh
Birth: 1853
Ueath: 1830

Couritry: Holland
Calagory: Painter

Fig. 9. Cultural object created using extracted metadata

e Means of navigating the material by place and time (using interactive maps and timelines)

= INA, raconte moi 60 ans de radio & 50 ans de télévision - Windows Internet Explorer provided by Yahoo!
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Fig. 10. Interactive timeline from French National Audiovisual Institute (www.ina.fr)

e Multimodal querying: This would involve using images to launch a search (in addition to text.)
Therefore, it could include Query By Example (finding images visually similar to the submitted
image.) It could also be expanded to find multimedia results by scanning a large text document
(such as an article or an e-mail) and automatically extracting relevant keywords to use as a search.

{= eCHASE :: Search - Windows Infernet Explorer provided by Yahoo! [[=(E3
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Fig. 11. Taken from eCHASE demo at http://www.echase.org
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e More advanced means of clustering and refining results: Again, the expanded ontology could also
be applied to the search results in order to enable clustering and refining the retrieved items based on
a variety of criteria (for example, show only results affiliated with a given person.)

(= Grokker - Enterprise Search Management - Windows Internet Explorer provided by Yahoo!

| o]-
(@) settings»
= T = »
fi - 8 - [5heoge - o -
News & Events Feedback Help Home
Selected Sources [2 of 3] Add/Remove
Yahoo!, Wikipedia
|starry night GROK / Search Options
= Outline View ]f?:; Map View ] 192 total results
¥ Working List Expand Outline | Collapse Outline Detail: Less Medium More
0 itemns in your list
e i A =
Wiew yvour list T =
starry night (192 results) =
E S Fost-Impressionism
&2 Email Outline... ngeral (80) ‘Add to Working List | Post to del.icio.us | Bookmark | Email
[ Export Outline... Vincent Van Gogh (30) General: The Artist | Chronology | Medical condition | Pasthumous fame | Post-impressionism | Theo
Compare Prices (8) van Gogh | Paul Gachet | Paul Gauguin | Van Gogh Museum |
ST N T T R x htep://en.wikipedia.org/wiki/ Post-Impressionism - 16 April 2007
Search within the outline: B Starry Night Pro (7) Source: Wikipedia
by keyword @ Starry Night Software (7) Starry Night
| Fleiiaas Van Gogh's (7) Add to Working List | Post to del.icio.us | Bookmark | Email
: Museum of Modern Art (6) Starry Night. & Painting by Vincent Van Gegh. A Planetarium Program by Sienna Software. Starry Night from
Bt Sienna Software (now part of space.com) is sky simulator for ...
Yy aats, Night Sky (6) http://astro_nineplanets.org/StarryNight/sn_html — 1k - 27 January 2005
% Source: Yahoo!
OFl o CaFS (6 Source: Yahoo
all most recent Designs (5) Category: 1889 paintings
. Add to Working List | Post to del.icio.us | Beokmark | Email
ok AR Don McLean's (5) 1883 paintings
<All sources> ¥ Letter (5) http://en.wikipedia.org/wiki/Category: 1889_paintings - 16 April 2007
Photos (5) Source: Wikipedia
by domain Starry Night over the Rhone (5) Starrv Night Store. The World's Most Realistic Astronomy Products
<All domains> ‘Add to Working List | Post to del.icio.us | Bookmark | Email
Astronomy (4) Starry Night Screensaver. The Universe explodes onto your desktop .. issues) subseription of Popular
= Cafe (4) Science (§9 value) with Starry Night Enthusiast ...
Hide Tools hegy nww.starrynight.com/ products.heml - 103k - 01 April 2007
=== == House (4) Source: Yahoo!
Movie Info (4) New York Ci
Pro (4) Add to Working List | Post to del.icio.us | Bookmark | Email
Services (4) ...1941 it has been in the permanent collection of the Museum of Medern Art in New York City....
heep://en.wikipedia.org/wiki/New_York_City - 16 April 2007
Software (4) Source: Wikipedia
Web Page () The Starry Night - Wikipedia, the free encyclopedia
world (4) Add to Workina List | Post to delicio.us | Bookmark | Email
Permanent Collection (3) The Starry Night is the title given ta one of the best known and most reproduced ... he executed a painting
«commonly known as Starry Night Over the Rhone
Realistic Astronomy Products (3) http://en.wikipedia.org/wiki/Starry_Night - 33k - 04 April 2007
Source: Yahoo!
Starry Night Enthusiast (3) Source:¥anno
Stars (3) Vincent van Gogh
Add to Working List | Post to del.icio.us | Bookmark | Email
General: The Artist | Chronology | Medical condition | Posthumous fame | Post-Impressionism | Theo
wan Gogh I...
hetp://en.wikipedia.org/wiki/Vincent_van_Gogh — 16 April 2007 )
©2006 Groxis Inc., All Rights Reserved.
& Internet F00% v

Fig. 12. Results clustering, filtering and detail presentation as shown at www.grokker.com

Below is a simple screenshot illustrating how the final prototype might look and incorporate some of these
additional features into the interface:
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Fig. 13. Sample interface for final prototype including links to expanded functionalities
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APPENDIX A - Sites used for competitor analysis

Cultural Heritage related sites

Alinari Business site

American Memory, Library of Congress

Archaeological Records of Europe
Archaeology Data Service demo
Artcyclopedia

BBC radio and TV catalogue
Beeld en Geluid website

Birth of TV project

Bricks workspace

British Pathé (film archive)
Canadian Broadcasting Archive
Corbis

Courtauld Institute of Art

EASE history

e-culture demonstrator

e-culture search demonstrator
English Heritage Viewfinder
Europa Audiovisual Service

exalead

Fine art

Flamenco faceted browse demo
Fotolia stock photography archive
France in America

French cultural history portal
Hermitage Museum

Historical Voices Portal
History Channel

Homework help
INA (French national audiovisual
institute)

INA radio and TV timeline
International Architecture Database

D6.1.2 Designing the User Interface for the First Prototype

http://business.alinari.it
http://memory.loc.gov/ammem/index.html
http://ads.ahds.ac.uk/arena/search/
http://www.common-info.org.uk/enhanceddemonstrator.htm
www.artcyclopedia.com
http://open.bbc.co.uk/catalogue/infax

www.beeldengeluid.nl

http://www.birth-of-tv.org/birth/

http://dev.brickscommunity.org/BRICKS_Workspace
http://www.britishpathe.com/
http://archives.cbc.ca/index.asp?IDLan=1
http://pro.corbis.com/search/searchFrame.aspx
www.artandarchitecture.org.uk

http://www.easehistory.org/index2.html

http://e-culture.multimedian.nl/demo/facet

http://e-culture.multimedian.nl/demo/search
http://viewfinder.english-heritage.org.uk
http://ec.europa.eu/avservices/home/index_en.cfm

http://www.exalead.com/search
http://dart.fine-art.com/featured/default.asp
http://orange.sims.berkeley.edu/cgi-bin/flamenco.cgi/famuseum/Flamenco
www.fotolia.com

http://international.loc.gov/intldI/fiahtml/fiahome.html

http://www.numerique.culture.fr/mpf/pub-fr/index.html
http://www.hermitagemuseum.org/

http://www.historicalvoices.org/galleries.php
www.history.com/media.do

http://www.cosmeo.com/

http://www.ina.fr/archivespourtous/index.php

http://www.ina.fr/fresque/
www.archinform.net
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Internet Archive
Intute Arts & Humanities Portal

Library Archives Canada: Art and
Photography

Louvre Museum

Michael UK

Museo Bagatti

MuseoSuomi

Museum of Modern Art, New York
Museumland

NASA Multimedia
Numerique.culture.fr

Open Video Project

Portable antiquities

Prelinger historical film archive
Rijksmuseum

Screenonline (British film history)
Screenonline Childen’s tour

Staffordshire PastTrack
Tate Online

Timeline of art history
Timemap (interactive timeline demo)

Today in history
UIUC Digital Gateway
Virtual silver screen

World Heritage
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http://www.archive.org

http://intute.ac.uk/artsandhumanities

http://www.collectionscanada.ca/art-photography/index-e.html
www.louvre.fr
www.michael-culture.org.uk

http://www.museobagattivalsecchi.org/defaultall.htm

http://www.museosuomi.fi/
http://www.moma.org/collection/browse_results.php?object id=80013
www.museumland.net

http://nix.nasa.gov

http://numerique.culture.fr/mpf/pub-fr/index.html

http://www.open-video.org/

http://www.finds.org.uk/

http://www.archive.org/details/prelinger
http://www.rijksmuseum.nl/index.jsp
http://www.screenonline.org.uk/
http://www.screenonline.org.uk/tours/childrens/tourchildrens1.html

www.staffspasttrack.org.uk
www.tate.org.uk

http://www.metmuseum.org/toah/splash.htm
http://www.timemap.net/

http://www.todayinhistory.de/
http://nergal.grainger.uiuc.edu/cgi/b/bib/bib-idx
http://www.collectionscanada.ca/silverscreen/

http://whc.unesco.org/en/map
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Multimedia search engines
AllTheWeb http://www.alltheweb.com
Altavista http://www.altavista.com
Ask http://www.ask.com
Clusty http://clusty.com
Corbis http://pro.corbis.com
Ditto.com http://www.ditto.com
Exalead http://www.exalead.com
Getty http://creative.gettyimages.com
Google Images http://www.google.co.uk/imghp?hl=en&tab=wi&q=
Google Video http://video.google.co.uk/
Lycos http://www.lycos.com
Microsoft Image Search http://www.live.com
Picsearch http://www.picsearch.com
Singingfish http://www.singingfish.com
Yahoo http://www.yahoo.com
YouTube http://www.youtube.com

Browsing capabilities

Alinari Business http://business.alinari.it

American Memory http://memory.loc.gov/ammem/index.html
Artcyclopedia http://www.artcyclopedia.com

ARTSstor http://www.artstor.org

Courtauld Institute of Art  http://www.artandarchitecture.org.uk
Cushman Photo

Collection http://webappl.dlib.indiana.edu/cushman/browse/index.jsp
http://orange.sims.berkeley.edu/cgi-

Flamenco Architecture bin/flamenco.cgi/spiro/Flamenco
http://orange.sims.berkeley.edu/cgi-

Flamenco Fine Arts bin/flamenco.cgi/famuseum/Flamenco

Flamenco Nobel Prize http://orange.sims.berkeley.edu/cgi-

winners bin/flamenco.cgi/nobel/Flamenco

Hermitage http://www.hermitagemuseum.org

Louvre http://www.louvre.fr

MICHAEL UK http://www.michael-culture.org.uk

MoMA http://www.moma.org

MultimediaN http://e-culture.multimedian.nl/demo/facet

Oceansbridge http://www.oceansbridge.com

Painting Flowers - BBC http://www.bbc.co.uk/bbcfour/paintingflowers/

Rijksmuseum http://ww.rijksmuseum.nl

Tate http://www.tate.org.uk

Web Gallery of Art http://www.wga.hu
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APPENDIX B - SCREENSHOTS OF GOOD EXAMPLES

The screenshots that follow are taken from various pre-existing websites. Currently, no single site offers the
combination of all multilingual, multimedia, layout-related, and interactive functionalities that MultiMatch
plans to ultimately incorporate. However, each of the following examples was chosen to demonstrate one
(or more) aspects of functionality that MultiMatch might wish to incorporate in the final system.

Example 1 — Aggregated results presentation

{2 Guggenheim Museum Bilbao - Windows Internet Explorer provided by Yahoo! FEx
| M hitpsjeng archinform net/projekte/529% htm vl (4] %] | 5
Google |Glrvidea now nexidia vias @ B~ | €% Bookmarkse Shosbiocked % Check vy Autolink - Fil (e Sendtow 4 [E] video [E] now [E] nexidia (D) settings~
—— v — = e »
W& 28|+ | 1c00gle mai - box \I Guggenhiein Museum Bibae X | @ Inteeret Explorer caot dis... || fi - B - i [sheaoe - ok -
[register] [login] [selection (0] [english] e
>> persons | locations | keywords | textsearch |info | /27 acbomdoy
powerweb
EllINFORM
i
Gessmtsnsicnt mit Eingangsbarsich image order Guggenheim Museum Deals
"T‘f:“h""":;‘; 5. 50% Offtickets to New York's Guggenheim
AN Museum. Order online.
Guggenheim Museum Bilbao
J | & L Architect's Jobs
\‘?.;‘:‘a 1000's of architectural vacancies Start your next
N Bl career move today
J Srrm— - siv.ca.uk
Museum
I Ads by Google
Erank O Gehry
search .
[ [ searcn |
| mapaenal view J B e
period description expandfcollapse tem
1991-1997 planning and construction period
The Guggenheim Museum Bilbao is a modern and contemporary art museum
designed by American architect Frank Genr and located in Bilbao, Basque
Country, Spain. Itis built alongside the Mervion River, which runs through the city
of Bilbao to the Atlantic Coast. The Guggenheim is one of several museums of
the Solomon R. Guggenheim Foundation. The museum features both
permanent and visiting exhibits featuring works of both Spanish and
international artists
Contents
= The building
= The exhibitions The Guggenheim Museum Bilbas, slong the Nervién Riverd |
in downtown Bilbag, with the Maman, a hugs spider by Louise
= TrnEnGi Bourgeais
The building
Guggenheim Museum Bilbao, designed by Canadian/American architect Frank Gehry and opened
1o the publicin 1997 was immediately vaultad to prominence as one of the world's most
spectacular buildings in the style of Deconstructivism. The museum's design and construction )
Done & € Internet E100% <

Archinform (International Architecture Database)
http://www.archinform.net

This site provides a range of information about various architects and buildings. Browsing by person’s
name, location, and keyword is possible, along with free text search.

The screenshot above shows a sample results presentation for the Guggenheim Bilbao building. It is possible
to access a variety of aggregated information about this building including type, architects, timeline, and
description. It is also possible to view the location on Google maps. Any of these categories can be
minimized from the overall view. Finally, at the bottom there are external links to related sites.
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Example 2 — Search results presentation, filtering, saving (in lightbox), and “recent searches”

(= eCHASE :: Search Results - Windows Internet Explorer provided by Yahoo!

@ + | & hitpsffechase. t-innovation saton, ac uiechase/SearchServiet ] [#2] (%] [vzo (2]
Google |Gl v G0 @ B~ ¢ Bookmarksw Eh2Sblocked %57 check ~ % LockforMap ~ rorll s Send ko () settings -
n - — a 3 = »
W (& eCHASE 1 Search Results | | v b Page - {0k Tools

@ About @ Help

Good afternon, alinari @ Preferences B Log out

Search Results
Search [¥ Hide

Found 6 items for parliament and budapest. Click on 3 thumbnail to view more information about that result.

[pariament buapest |

1-6of 6 (page 1 of 1) [ Filter results
[J content Based Retrieval  (Reset)
Recent Searches
@ parliament and budapest ¥
8] halacsbactya @
- ] where Collection is De Aqustini @
Hungarian Parliament Proclaiming the Hungarian Parliament HUNGARY BUDAPEST
republic in Hungary PEST ADORNED
3359230 1989 3334853 MILITARY IN FRONT OF
THE PARLIAMENT
Budapest 01/02/1550 27 Budapest 01/02/1933
AD00B142
Budapest 23/11/1989
21/07/2000
= BV
Hungarian Revolt City Scene 3
< T
W Create @ Delete @ Manace ide

& Internet 00 -

eCHASE Project Demo: http://www.echase.org

This project provides access to image and video material, predominantly relating to Central and Eastern
Europe. This screen shot shows a sample results page view.

Functionalities shown here include a lightbox for saved items (located in a frame at the bottom of the page,)
the possibility of viewing the search history, as well as “find more like this” options for each search result
(although what exactly this means is not particularly clear.)

More advanced search options include the ability to filter results or to conduct visual similarity search for
images. Although the specific ways in which this interface presents various functionalities may or may not
be ideal, this system demonstrates one approach to designing a system that is very similar to MultiMatch.
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@_.\:; + @ hitpibusiness. linei tfentryfindex.asp o [#2) [x] [vzoa search (2]
Google |Gl v Go @ B~ €¢ Bookmarksw Ei2Sblocked %7 check v g putolink v o Auioril (e Sendtow (@) settings
93|~ I3 Facebook | Home Foto B28 alnar per azen... X | | - - |Zhpage - ChTaok «
w & (33 I fit - B - & - |5 eee - Goo

© ALINARI
PHOTOlibrary

Centact Us: foteteca@alinari.it ® Tel. 055.2395239 ® Fax 055.2395234

italiano

FREE SEARC —Ph oto info @ eack b |

ADVANCED

SEARCH by... Title View of the counter facade of Scrovegni Chapel m
Padua with the fresco depicting The Last
Tudgement, by Giotto

Artist  Giotto di Bondone

ARTISTS
PEOPLE
EVENTS

Period and style First and Second Millennium A D. - Europe -

Middle Ages - Gothic
Related works The Last Judgement, Scrovegni Chapel Padua

PHOTOGRAPHERS

KEYWORDS

PLACES
wf CALF-0021160000 [0
PERIOD AND STYLE -

Keywords Mural Painting - Devil - Pain - The Last Judgement

B - Hell - Heaven - Blessed - Punishment
ALINARI Photographer Magliani Mauro for Alinari
FIRE BRIGADE Date photo was 1991
taken
Lt Photographic Alnan Archives, Florence
references
SEARCHES ARCHIVE L 1

REQUEST SEARCH

NT 3

& Internet 00 -

Alinari Business site: http://business.alinari.it

This screenshot illustrates a detailed results view for an image, providing metadata including title, artist, and
keywords. Clicking on any of the links will launch a new query on the associated topic (i.e. clicking on
“Giotto di Bondone” will retrieve all works that were created by that artist.
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Example 4 — Visualization of interactive cross language search results

e http:/fdis.shef.ac. ukfmarkiClarity-flash/space_shuttle. htm - Windows Internet Explorer. provided by Yahoo! E@E

@. j » @] hitp:/idis.shef . ac. ukimarkfClarity-flash/space_shuttle.htm V|| || X P~
Google ||Glrvideo now nexidia vGo s B v | §% bookmarksw Bh2Sblacked | S Check v % Autolink e sendtow 4 [El video [E] now [E] nexidia D) settings~

»
WS B3|+ | ] Google Mail - Inbox & | hetp:fydis.shef. ac.ukfmar... " = v |:5r Page - iCF Tools ~

< CLARITY - interface version S2 - Microsoft Internet Explorer,
Fle Edt view | () - M @ @ 7|} address [{@] hitpofinipshef ac,ukjdarityfinterfacs/darity CGL_sZ.himl

Google - v| g - @ PuRek @ . O
D clarity search

Searchin: English [+ [ triangulate Latvian transiations
For documents in: [ English Finnish [ Latian [ Lithuanian [ Swedish

space shuttle help

Non-UK keyboard characters: 4 A a A a hqah aAECoEeEBEREGGII|ITTKK|LyNGOGOOOS@IRSSW
Uyyalyiie

TRANSLATED TERMS

Clarity autarmatically includes the fallowing translations in the search, de-select any that should be excluded and click 'update' to refresh the
results

Finnish Translations

space shuttle

paikka (site, stop, post) sukkula (shuttle)
tila (room, accommaodation, state)

avaruus (space)

# Internet

N

Dane @ Inkernet 100 v

CLARITY cross-language system demo: http://dis.shef.ac.uk/mark/Clarity-flash/space_shuttle.htm

This animated demo illustrates how the CLARITY system enables cross-language searching and translation
feedback. Under the heading of “Finnish Translations” it is possible to see all of the possible translations for
the query terms (in this case, “space” and “shuttle.”) The word “space” has several alternative meanings,
which are displayed to the user with the appropriate back-translations.

If any of these alternatives are not considered relevant, the user can un-check them and then update to refresh
the results. This approach was tested with users and found to be satisfactory. However, what the demo does
not illustrate is how the interface appears when several languages are chosen for translation, and how it
would work should the user wish to update the query in several different languages. It is possible that if all
four were selected, the interface could become very cluttered and chaotic, and that the mechanics of updating
the search could become complicated.
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/= A9.com Search: van gogh - Windows Internet Explorer provided by Yahoo!

(12

- iAQ http:/fad. comvanv20gogh

vi 4| % i reh

Google :!C:Vvldqo now nexidia

v|Go 48 B~ % Bookmarks EhzSblocked P Check = 4 Autolink +

% & [eg

[ Goagle Mail - Tnbox

‘AQAQ.com Search: van gogh I ‘

autoril | Send tow 4 [E] video now nexidia

-8

P = »
fm x|k Page - {CF Tools ~

(@) settings=

search groups:
search sources by topic
quick start

(] All Amazon.com

more Sources...

entertainment

addiremove search
groups...

| van gogh

|| search> |

1.148,512 results powerad by £ Windows Live

1 Welcome to The Vincent van Gogh
Gallery

Famous Vian Gogh paintings shown and deseribed in
detail The Starry Night, Sunflowers, The Potato
Vincent van Gogh Paintings Vincent van Gogh painted
many pieces that have captured the minds and
hitp:i/www . vangoghgallery.com/painting/ - Cached -

hitp:Ahve v ibiblio.orghwmipaint/auth/goght - Cached -
Sfte Info

4 Vincent van Gogh - Wikipedia, the
free encyclopedia

Vincent van Gogh ; (March 30, 1853, Zundert July 29,
1890, Auvers-sur-Oise} was a Dutch draughtzman and
painter, classified as a Post-impressionist. His paintings
and drawings include some of the ...

hitp:iien. wikipedia orgiwikiVincent_van_Gogh - ol Zundert, The Netherlands
Cached - (5ita [ifa
=5 " July 29, 1890
Personalities Died : .

5 Theo van Gogh (film director) - Auvers-sur-Oise, France
Wikipedia, the free encyclopedia Nationality Dutch
Theo van Gogh (July 23, 1957 — November 2, 2004) - : :
was a Dutch film director, television producer, publicist Vlr_“:ent Van Gogh7 SO BSinter | |
and actor. A descendant of the brother of the famous Artist = Movement Post-Impressionism
Dutch painter Vincent van Gogh, he was )
hitp:iien. wikipedia.org/wikiTheo_van_Gogh_ Famous The Potato Eaters, Falling
(fim_director) - Cached - (ST Ta works Al_.ltumn Leav_es. The Starry

Night, Portrait of Dr. Gachet
£l P mmale Vimallim Cimmmmbrrma Ao smkion a4 v Al

about A9.com | clickriver.com | jobs @ developers | privacy = conditions of use | feedback

A~

Available from Answers.com:

Personalities

Other matching topics:

Van Gogh (band)

reference Ste nfa Van Gogh (Van Gogh album)

news . Van Gogh (Ras Kass album)
3 WebMuseum: Gogh, Vincent van Gogh, Vincent van

amazon.com Provides information and images on some of Van Goghs ’

i s, Theo van Gogh

images bt

Van Gogh Museum

Mv Van Gogh

Van Gogh Vodka

Theo van Gogh (film director)

~

help

@ web by Windows Live @ reference by answers.com @ wikipedia [
i P

Answers.com,

@ web by live.com . Vincent van Gogh
- The definiive ref for information about Vincent icti 0
Qvookstyamaon | | Moo o nirmimsmatons [ |« Dictionary van Gogh reirects e, for other uses, soe
@ reference by to the Van Gogh Gallery Welcome to the Van Gogh . Elncyclopedla van Gogh (disambiguation)
answers.com Gallery - the defintive reference for .. « Fine Arts
"] news by live.com hitp:iivewew vangoghgallery.com/ - Cached - | Site Info « WordNet
8 wikipedia 2 Vincent van Gogh Paintings + Wikipedia

Vincent van Gogh

\f—p::n.rall (1887)
Birth name Vincent van Gogh
March 30, 1853

preferences

@’ 0 Inkernet

Hows -

A9 Search Engine: http://www.a9.com

This system searches a variety of sources (selectable via the check boxes on the left hand side) and then
displays the various results in columns, as shown above. In this way, it is possible to get a quick overview of
the various results and to compare them with a brief glance. The columns are re-sizable and the results
presentation can be interactively changed and updated (both by selecting or de-selecting sources and by re-
arranging the existing columns.) This was used as the inspiration for the default results presentation.
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Example 6 — Alternative presentation of results from different sources (tabs)

(= Creative Commons Search - Windows Internet Explorer provided by Yahoo!

6\:\; + | hitpiisearch.creativecommerns.orgj# 9 [ 44 [vahoot sesrch |EIE

Google [Glpicasso ~|a b @ B v | £ Bookmarksw Eiosblocked | ¥ Chock vy Aukolink + 40l (s Sendtow ) [, picasso @ settingsw
= f e — - »

W ‘8 |MGoogIe Mail - Inbox lgcreatwe Commans Search X I ‘ B-8 deh v |5k page + iCf Tools -

Search . m |:| Search for works I can use for commercial purposas.|
ICasso
P! Ehd| [] search far warks I c=n modify, adspt, or build upan.
by
@ whatis this?  © Content Directories B Remove Frame

Google YaHoO! flickr blip.v OWL Husie) @pomrocprens

. | Picasso
Uploaded on 4 July 2006
- 4 - 2
. By Guillaume...
) A;’ ﬁ See mare photos, orvisit his

S profile

o
(*) paris, france, art, museum ...

Picasso
Uploaded on 20 January 2005

| By eugene
* See more photos, orvisit his

profile.

[*) moma, newyork, museum,
modemari ...

Musée Picasso

Uploaded on 20 January 2006

" By tgraham
See more photos, orvisit his
™ profile
¥
Creative Commons | Contact z
& € Internet Fl00% v

Creative Commons Search: http://search.creativecommons.org

Again, this is a system that searches a variety of sources (including Google, flickr, and blip.tv) to provide a
range of multimedia results. This site has chosen a different presentation approach to that of A9, opting to
display the various results in tabs rather than in columns. Although it is not possible to see all the results at
one time, it is easy to switch between them using the tabs. This model inspired the design of the specialised
results display interfaces.
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Example 7 — Visualization (and search) of audio material

(= PODZINGER: “impressionist painting® - Windows Internet Explorer provided by Yahoo!

@.: )~ |"' hittp: fwwne. podzinger comjresults. jsp7scol=podaq=",zimpressionist+panting%22ai=en&mc=en-al vHv‘,| % | ‘ o~
Google |G+ v Go o5 B+ 1% Bookmarksw EizSblocked  F Check v %y Autolink | Send taw (@) settings=
— ———————————————————— = . »

W [SBIvIMGoogIe Mail - Inbax h‘i Welcome ta MUSE I"PODZINGER: “impressioni... x] I o - B v o= - mbpage - {0F Tooks -
~

For Podcasters: Sian Up | LogIn
PodZinger YouTube MEW!

-
YINGER
Search: |"\mpressmmst painting” ‘|.|AH Series v” ZING T

Pawered by BBN Technologies

Safe Search - ON

select Oaudin Ovideo @ Both
Get automatic downloads for new podcasts containing the term: "impressionist painting”

Results 1 - 10 of about 31 for "impressionist painting” (0.132 seconds)
Local Government Government and Politics Interested in Politics? Local Government
Find Information About Your AZ Level home-study courses - The Week condenses all the Research
Local Assembly & Register To  vith tutor support. 0800 393 week's political nevs into one  Specialist agency offering

Vote Online. 743 newspaper survey research including
BWPIs.
Ads by Google
Sort by: | Relevance
o e @ APM: Weekend America - Hour 1: Charting the Future of... WMar 24, 2007 £ Windowsvisia -

. Charting the Future of the Episcopal Church; Rebuilding New Orleans, One Shotgun At a Time; How to Date at Taylor
Weekend America’ University (Hint: Don't Dance); Krappy Kameras (show more

© 0:29:02 .. some images that were taken with the whole they reminded me of three when |

was learning about rioting | heard how Hemingway would try it .. The “WOW"
starts now.

More from This Series see more matches ==
@ fxauide com fxpodcast - fxg-070320-dancurry Mar 21, 2007
Dan Curry pigneerad high volume, high quality episodic television visual effects and as a result has been nominated for a
visual effects Emmy fifteen times and won (show more)
© 0:10:42 . actual painting it's just kind of a couple of strokes almaost like Butwhen you look C‘D
atin the movie it looks absolutely flawless and if ..

More from This Series see more maiches ==
@ KQED's Forum - Art Historian Ross King Jan 15, 2007
Forurn talks with art historian Ross King aboutthe artistic revolution that led to the birth of Impressionism.
 0:00:18 .. talk about his newest book which is all about the rise of in France. There was
immense resistance even enmity to this now universally ...
© 0:23:17 .. ourlisteners hear the vagaries of the Arab world history this period. disseminated

in factthat the legion — of fing arts to me you may ...

More from This Series see more matches ==
@ Covenille - Coverville 271: God only knows where I'd be... Dec 11, 2006
W Here's whats on the show tonight: Title (with link to iTunes, if available) Artist (with link to the artists’ website, if available)
i ﬁﬁmmﬂ Album (with link to (show mare) 2
L1} - m am . - - - . - - . —
Done & & Internst F 00 -

PodZinger: http://www.podzinger.com

This site enables the search of audio (podcast) content based on the automatically generated transcript. It is
possible to listen to the entire podcast as well as to jump directly into the part of the file where the search
terms appear (highlighted in orange and displayed alongside the timestamp information where the word
appears.) A snippet of the transcript is provided to put the word in context and help the user judge whether it
is relevant. Due to the fact the transcripts are automatically generated, a high proportion of the results can
contain errors or be irrelevant, so this technology is not without its faults.
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APPENDIX C - RESPONSES TO WIND SURVEY

As previously mentioned in section 2.3.5, the WIND survey received a total of 414 responses. The survey
questions were published in Italian; therefore, the following is a translation of the original version.

How frequently do you search for cultural material on the web?
%

Weekly 33.1
Daily 25.4
Monthly 21.7
Rarely 14.7
Never 14

What is the reason/motivation for your search?
It was possible to choose more than one; hence percentages add up to more than 100%

%

Personal 65.2
Tourism 39.6
Studies 31.1
Professional 30.2

How frequently do you look for the following types of information?
Top 3 responses from each category of media were taken.

Daily or weekly | Daily Weekly Monthly Rarely
(sum of Daily
column+weekly
column)
Images 66.2 30.7 355 15.5
Articles 61.4 33.1 28.3 19.3
Videos 16.7 16.7 14.0 30.4
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What languages do you know?

Blank responses are not included here but presumably those mean the same as “no knowledge.” Top 3
answers for each language are listed here; languages are in order of relative ability.

Native Fluent Read/write Read but No
cannot write | knowledge

Italian 85.3 2.7 2.7
English 17.9 41.1 22.9
French 22.7 26.6 14.7
Spanish 7.7 24.7 225
German 3.6 8.9 41.3
Dutch 47.6
Portuguese 3.4 45.7
Other

How would you rate the importance of the following sources of cultural information?

% responding
Essential OR
useful (the sum
of “essential”
and “useful”
columns)

Regular visits to specialised sites (museums, 60.1

universities)

Specialised search services 59.4

Online dictionaries (Wikipedia) 58.3

Book and publication search engines 50.8

Catalogues and articles 50.0

Image search engines 49.8

Multimedia databases 45.7

Video search engines 37.7

General search services 35.3

Links to sites suggested by experts 33.8

Web directories (dmoz, Yahoo!) 32.8

Image sharing sites (Flickr) 275
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Subscription to specialised newsletters 26.8
Video sharing sites (YouTube) 25.9
RSS feeds from specialised sites 24.4
Unofficial sources (blogs, personal sites) 20.2
How often do you search for:

Daily OR

weekly
Particular sites (Uffizi) 30.7
Cultural events (exhibit on Caravaggio) 28.3
Authors (Giacomo Leopardi) 28.0
Events/news (Reopening of Scrovegni Chapel) | 23.6
Artworks (Divine Comedy) 20.8
Periods (Romanticism) 19.3
Academic publications (The construction of 18.6

Brunelleschi’s dome)

Information Society
Technologies

If you had a search engine able to correlate/interrelate information, which types of relationships would

you find most useful?

Associations between

Essential or useful

Masterpieces AND authors 57.8
Works, authors, or sites AND cities 57.7
Places, people, or things AND authors | 52.7
Authors, works, or sites AND 49.5
keywords

Authors AND authors/artists 46.9
Things in common between two or 46.2
more authors

Relative popularity of authors, works, | 39.9
or sites

Opinions/feelings/moods AND 31.4

works/authors/sites
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APPENDIX D - PRELIMINARY DESIGNS

Screen shot from Kick-off meeting
LANGUAGE ABOUT US

Events

Results 1-30 P

SEAHGHI

[ search within results : ' e il
advanced search i gl )
1.232 343 resuilts (0.12s) e 2
[ er—— [y yyey ey per—h) [T ey e ) ey [Ty ———

00 S s NN - |~u LI g ;-r-. - [ -m....h LR ] ... o E T 'u..-. n-u =
“ L 0 iqepeeanpsn.oon
B van Gogh museum -
B Theo van Gogh
W van Gogh painting
¥ Post impressionist

Trbgh o e wam esioel Vam Ggh § - - 548

ELEE T — B Lo T o=

" Arts & Entertainment (65%) -
" i Gogh, vincent van

i Shopping (22%)

|_ i Society and Culture {10%)

e T AT — Vet S iwveseta el
@ English (48%)
@ Dutch {28%)
@ French (16%)
@ Spanish {8%)

1 u.-uﬂ‘q.-...... l‘
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UNED Version 1
2 Macromedia Flash Player B [l._l El
File Wiew Control Help

m “im t All Authors  Artworks  Sites News

u datc a [fowers ]| Search Sign in >>

’@ Images Video Browse MultiMatch Contents
Results for "flowers™ : 15 web pages | 6 authors | 5 artworks | 2 news
Categorized Results Sort by Category Sort by Concept  edit E B
Web Pages edit (i)H Authors edit (1)EE Artworks edit () EIE Sites edit (HBEE
Tate Modern | Current Exhibitions | Fischli & Weiss
Fischli dW‘ i o i lt' & Title: Sunflowers Tate Gallery
L i S R ¢ Vincent Van Gogh (1853-1890) : Collection: Unknown United Kingdom

Retrospective - About Visiting information Book tickets Painter - Holland , Vincent Van Gogh
Events & Education Room Guide Films Further . Praco Museum
Resources ... S
www tate.org.uk/moderniexhibitionsfischlial Title: Flowers
ault.shim - 20k Leonard McComb (1930) Collection: Unknown

e G Painter - United Kingdom Vincent Van Gogh
DEHIE| Brown - 40 arhsls 40 days

ngnay e At and technolagy - USA Collection: From Blossoms and Flowers

Flower Series uses advanced mathematics to Lsonatd MaCarmh
generale ...
WA tane qu uk 4\Ja>1|5ts~10days-dan‘e\ brown.html - Benito Perez Galdds (1843-1920)
Bk - similar pa 5 Literature - Spain Title: Roses
Cultural | stitutio Collection: From Blossoms and Flowers
Tate Collection | Roses by Leonard McComb eonard McComb
Leonard McComb from Blossoms and Flowers, Roses Peter Fischli (1952)
1975-9 - ® Leonard McComb. from Blossoms and Sculptor - Switzerland Title: Unknown
Flowers (P07601-P07508; complete). Roses 1975-9 ... Collection: Flower series (1599 - present) o
www.tate.org.ukiservlet/Viewvwork?cgroupid=9999999 Daniel Brown News edit (1)HEK

61&workid=9069&searchid=10770 - 16k

Similar p

David Welss (1946)
Sculptor - Switzerland

The Vincent van Gogh Gallery

The scroll "Birds and Flowers of the Four Seasons”
(1808 iz one of his mast highly regarded works, as is
the screen "Stream amid Summer and Autumn

Anales galdosianos [Publicaciones periddicas]. Afo

XMV, 1991

This manuscript contains more examples of Galdos's

art work than any other: drawings of flowers and an

elaborate sketch of a human head {f. ..

W cervantesw‘tua\ com/seretSirveObras/ 1261509
[{

Result Page: 112]3

CopyRight Mulilatch 2006

Van Gngh dispute is coming to a head

Morning Herald, Australia - Oct 11, 2008
... of V\cmrla. Dr Gerard Vaughan, is optimistic that
research under way in Amsterdam will confirm the
authenticity of the gallery’s only Van Gogh painting
Head ..

Van Gogh exhibit focuses on wheat, harvest
themes

KEWO, OK - Qct 21, 2008

DALLAS A vibrant painting Vincent Van Gogh
finished weeks before his death is the centerpiece
of a new exhibit at the Dallas Museum of Art. ...

This was one of UNED’s initial designs which illustrated the idea behind the default search (in which several

types of related results are all displayed on the same page.)
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MultiMatch

USFD Version 1

= Untitled Document - Windows Internet Explorer provided by Yahoo!

— .
| S1 M |@ Uridemas2!mm YERSION 1Yhome. html V| 2 5 |Vahm\ Search H}J '|
Google Goo g B~ €% Bookmarksy Epziblocked P check = o Autolink v o AutcFll (e Sendtow 4 (@) settings =

]gDDEUI’I’IEI‘ItU sin titulo Xguntltled Document X Iiw G- 8 e~ |k Page v () Tools ~ o

w & [88} [MGDDD\E Mail - Inbox ] B welcome ko MUSE Ig, WPE - User Inkeractio... l (& Untitled Document

-~
About us | Help | Preferences
English - espaiiol - italiano - nederlands

—_—
Wultilingua Multim edia a\ g
Access To Cultural Heritage Yy s

All archaeology architecture fineart film
search\

|(Be sovances

O an [ wes [ images [J video [ Audic

ome/ Searcn resuls

EXPLORE MUIfﬂMATCH Search results for "flowers" 4
REVEIT QYRR Related terms sunflowers, nature, harvest
Tag Cloud
WEBSITES IMAGES AUDIO VIDEO

verin birthday \p."\ew r:est;\;s by original language: Dutch - English - Italian - Spanish

black blackandihite age 1 o el ‘ . Results per page

Bl buildin ide/Ghange descriptions

o m__g K< |5 10 v

cal ng canada

s Thumbnail  Kind @ Title @ File type (X File size (X

CATEGORIES

Red vineyards
Browse all categories = http:/fwww vineyards.com gif 2K
Artists
Artworks
Genres S Men glli:::rg bocce at San Giovanni in Fiore - 1K
Subjects i - | |
B A bunch of dahlias in a pitcher ipg K
www _alinari.it
s Sunflowers gif sk
www _sunflowers com
= o
‘ﬁ Local intranet * 100% <

This design emerged after a USFD brainstorming session and illustrates a sample image results page.
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(= Documento sin titulo - Windows Internet Explorer provided by Yahoo!

ey - ‘@U:\demusz\mm YERSION 1iMultimatchitultiMatchiindex. it
A NS

#][%r) [ | e
Google (G~ v oo B~ % Boolmarkse Bh21blocked W chedk v oy - [ send to= (@) settings=

— — . F
* e [Eg}[Mngle Mail - Inbox h} Welcome to MUSE IE‘WPS'USEF Interaction and Hﬂ@unutled Document I@Dncumenm sin titula x] I -8B = v |:kPage ~ T TOOE ¥

Websites | Video | Images | Audio

MultiMatch

| [search |

Waling Jalmultimecia
fuvess o Gulura -eillace .

View Results by
Original Language

@® English (50)
O Spanish (20)
O Italian (35)

Browse MultiMatch Collection

RESULTS FOR THE QUERY flores in ENGLISH.

TIP: You can click on the star next to each search item to save it on your workspace.
View Results by Media

Websites (75)

Websites
Images (40) Starred Description
) BEC - Painting Flowsrs - Van Gogh's Sunflowers
[ video (15)

9% About Vincent van Gogh’'s Sunflowers, on BBC Four's Painting Flowers site.
O Aud www.bbc.co.uk/bbcfour/paintingflowers/paintings/sunflowers_van_gogh.shtml
Audio (5) - 51k - cache - Similar Pages

Filter Results by
MultiMatch Categories

| Authors |
[ van Gogh (12)

JSTOR: Notes on the Early el Greco

There are precisely the same purple tones, both in the flowers and in the
W  Modena triptych-those flowers, which are quite characteristic of El Greco

and ...
links.jstor.org/sici?sici=0951-0788(193901)74:430%3C28:NOTEEGY:
3E2.0.C0O;2-C - Similar Pages
[ El Greco (10)

[ velazquez (7)

m Two of the children's portraits are the master-works of
b+ Velazquez in the rendering 1 ... Note the glass jar, the
[ sunflowers (10) flowers with impression and freshness of ...
links.jstor.org/sici?sici=0951-0788(190407)5%3A16%
3C338%3ATMBVIT%3E2.0.C0%3B2-P - Similar Pages
[ Las Meninas (7)

Vincent Van Gogh Still live with flowers art print poster ...

Your query was translated as FLOWERS (to flores). Click on a word to select an alternative meaning
O Dutch (40)

Starred Image

b

About us | Help
English - Espafiol
- Italiano -
Nederlands
Sign In >

Preferences

My WorkSpace | My Search Histary

Images

Description

Sunflowers
www.sunflowers.com

Red vineyards
http://www.vineyards.com

-~

o Still live with flowers Vincent Van Gogh art prints posters. Buy Vincent Van
[] romanticism (10) Gogh Still live with flowers art prints and posters from Easyart.com in the UK. v
& Localintranet F100% -

In this design, UNED responded to USFD version 1 and added enhanced functionalities such as the ability to
“star” relevant items, and to refine the search results by selecting the languages and media types (as well as

other categories) of interest.
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{2 Untitled Document - Windows Internet Explorer provided by Yahoo!

—

G- | @ u:\demos2|mm VERSION 1{images.html (%] [ : |[2]-]

Google [G v]Gos @ B - ¥ sooknaksw E2iblocked | 9 check % Aok = - Auorl (s Sendtor @ settings~

% &t (23]~ |n1cooge et -nbox | @ welcome to puse [ WP - ser nteraction and ... | @ Unkited Document x [ - o s
About us | Help | Preferences‘
English - espaiiol - italiano - nederlands

-

MultiMatchax

MullilingualMultimedia a\ ﬂ

Access To Cultural Heritage o ﬂ

All archaeology architecture fineart film
search | advanced

[ an [ websites [ images [ video [ Audic

e SRR TS

2R MUIanATCH Search results for "flowers still life”
Random Overview Related terms: sunflowers, nature, harvest
View / hide llanslal_:(_a:\ np_lm_n_ns -

Tag Cloud

[Duten

Red vineyards

O bloemen | O] stitien O viten [ stiteven

Halian

[ e e v | e mors

ermo

Spanish
CATEGORIES -'D S
Browse all categories [0 fores. o s [ vida [ naturatera muerta
Artists
Artworks WEBSITES IMAGES AUDIO VIDEO
Genres View results by original language: Dutch - English - ltalian - Spanish

Page 10f8
BLIER gat ool HidaAshange dusiciptions %T Perpags
ceachiEtor) Thumbnail Title [ File type [ File size [

hitp:fivww.vinayards.com 9if Bk
A bunch of dahlias in a pitcher IK
www._alinan. it Jpg
v
Fles 10U fimages, htmi# % Local intranet H100%

In this example, the cross-language interaction was explored further by introducing some sort of translation

feedback mechanism, based on the CLARITY approach.
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/= Untitled Document - Windows Internet Explorer provided by Yahoo!

G - @ uiemoascamnosicores gl

) 6] ] | vahos ] Ll
Google (G~ v Gougd B+ % Bookmarksw Eh21blacked I check v 4 - (s Send tow () settings
W @[22+ coogie Mal - Inbox T Wekoms to MUSE §g_wps-uwmmgrmm... & Untitied Document | @ untitied Docunent x | Bp - B - @ - rpoge - GhTok -

~
About us | Help | Preferences
English - espaiiol - italiano - nederlands

i search

‘.@ MEDIA: [ ANl [ Texts [2] Images [ Video [] Audio
Translate into : [& All [J English (] Spanish [ Italian [J Dutch  Help

advanoed

BROWSE MULTIMATCH: Random Overview Tag Cloud
Results for query: coffee

Your query was translated:  in Spanish as café (coffee)
in ltalian as caffé (coffee) AND caffé (café) - Click on one of the words to exclude it from the search
in Dutch as koffie (coffee)

REFINE YOUR
RESULTS:

:?i::‘:‘ﬁ:::uzgg Corner bar in between Benci The actress Brigitte Bardot ~ Creamer for coffee
Street and Santa... sipping a coffee... service.

@® Al (29)

© English (20)

© Spanish (3)

O lalian (5)

© Dutch (1)

By collection
[ Alinari (17)
O B&G (0) -
[ Cervantes (0) fing similar (visually)
O Wikipedia (3) [ fing meve | select ¥ [ fina simitar (visuaiiy)

O websites (9) O find mere | Select v

Find visually similar
By image type

O .gif (9)

[ tine simiter visuaity)
[ find more | SelECt v

% Local intranet #100%

At this point, it was decided to offer the option of selecting both media and language options before
launching the search. This image results page corresponds with one of the revised scenarios and shows the
various relevance feedback and refinement options. Images are separated by language but all viewable on
the same page; while this was viewed as positive because images are language-neutral, it is complicated to
split them in this way. The query translation feedback was simplified in order to save space.
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(= Untitled Document - Windows Internet Explorer provided by Yahoo!
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[B[EIE]

| Ur\demos2ifh ¥ERSTON 4 (post madridjimedia_lsng_cols_imgs. bl

G123 ¥ [4](x] | |28

Google [Gl+ v Go o0 B v €% Bookmarksy @izSblocked % Check v - [a# sendto~ (@) settings~
— — - § »

w & [EEHU Welcome to MUSE TMGDUQIE Ml - Tnbox {pamuel design user interfac... I@unmed Document }gunutled Document X [ } fa - B - - [hPage v £ Took -

search‘ ‘
'@ MEDIA: [ All [ Texts ] Images [] Video [ Audio
Translate into : [¢] All [] English [ Spanish [ Italian (] Dutch  Help
BROWSE MULTIMATCH: Random Overview Tag Cloud
Results for query: "don quixote™
Your query was translated: i Spanish as don quijote
in ltalian as don chisciotte
in Dutch as don quichot
Text Images Video Audio

REFINE
YOUR
RESULTS:

View
results by
original
language

® An

English
)
o
Spanish

By
collection

~
About us | Help | Preferences —
English - aspafiol - itali: s

savances

. Localintranat o0 v

This version explored the various layouts (columns versus tabs.) There were four different possible designs,
based on which factor was seen to be the driving feature (media or language) and which type of presentation
occurred for each (tabs-tabs or tabs-columns.) The example illustrated here shows a tabs-columns approach

with media as the driving factor and language as the secondary factor.
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APPENDIX E: INITIAL INTERFACE FOR PROTOTYPE 1

= Untitled Document - Windows Internet Explorer provided by Yahoo!

MultiMatch <

e~ |@U:\demusZ\MMVERSIONS\defau\t‘html V‘ || X ‘ ‘ £ |-

Google [Cl» v Go o0 Ey v ¥ Bookmarksy izSblocked % Check v - [ sendto~ (@) settings~
—— e = »

W o [88[-{0 Welcome o MUSE [Mcoog\e Mail - Irbox {paval\el design user in... l@unt\tled Document {@Untlt\ed Document I@untwtlsd Document 3 [ } [ I 5] i - | Page ~ {0F Toals -

~
About us | Help | Preferences —
English - espafiol - itali: s

search| | cvenees  Workspace

Search History

'@ Target language : ] All OJ English [J Spanish [ Italian [J Dutch  Help

BROWSE MULTIMATCH: Random Overview Tag Cloud

Results for query: "don quixote™

OVERVIEW TEXTS (16) IMAGES (23) VIDEO (1) AUDIO (1)

Don Quixote ballet

Don Quixote podcast.

An "interview" with
Don Quixote and
Sancho Panza

ES Don Quixote (1605, 1615)
http://www.cervantesvirtual.com/senviet/

SirveObras/ 1042562107819340780035 index htm 5\

2 play video
enlarge image play file

N B
1

Death as the Great Equalizer in
Emblems and in "Don Quixote"
hity

p/iwww. cervantesvirtual.comisenvie
SirveObras/01048963 1078193407800 index htm

enlarge image

The History of the Valorous & Witty
Knight-Errant Don Quixote of the
Mancha

hitp:/fwww. cervantesvirual com/serviet
SirveObras/0 10485631078 15340780035/ndex htm

enlarge image

Don Quixote - Wikipedia, the free
encyclopedia
hits

o:/fvrww, cervantesvirtu
SineOtras10489621078 19340780038/ index htm

IS
v

% Local intranet % v

Default results presentation

This will initially appear after the user has submitted a query. The “overview” tab along the top is
highlighted in light blue, indicating that this is providing a broad view of the various results retrieved. Down
the side are vertical tabs (in dark blue) corresponding to the language results. By clicking on the “ES” tab,
the overview would refresh to display the results in Spanish.

Functionalities available at this stage include navigating to the web links (texts), enlarging the images, and
playing the entire video and audio files.

By clicking on any of the other headings at the top (i.e. TEXTS, IMAGES, VIDEO, AUDIQ,) the user will
then go into the specialised results presentation for that particular media type.
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(= Untitled Document - Windows Internet Explorer provided by Yahoo!

|~ | @ udemos2\M VERSION Sitexts_en_detals.himi | |

o x| ‘ £~
V| Go o@j E§ - i:? Bookmarks- @25 blacked A;:?Check > Y Autolink - AuboFil | e Send taw @Settinqsv
i (== (= = r= r—, 1 . ».
W ‘88 ~ |1 Google Mail - Inbox ‘E‘WElmma to MUSE ‘ ¥ PODZINGER: "impressionis. .. [@Unntled Document |@Untit\ed Document X ‘ | B-8 f - |-k Page - i Tools -

-~
About us | Help | Preferences —
English - espafiol - italiano - nederlands

MultiMatchae > scarch| e, Workspace

Target language : [¥] All [] English [] Spanish [] Italian [ Dutch  Help SearchHislory

BROWSE MULTIMATCH: Random Overview Tag Cloud
Results for query: "don quixote"

OVERVIEW  TEXTS (16) IMAGES (23) VIDEQ (1)  AUDIO (1)

: = o view details Author:
ES Don-Quixote (1600, 1615) Cenvanles Saavedra, Miguel de (1547-1616). [ Biblioteca de
SirveObras/01048982107812240780028 /index htm ’? autor ]
IT B
Title:

NL [Don Quijote de la Mancha. English]
Don Quixote (1605, 1615)

Death as the Great Equalizer in view details / Miguel de Cervantes Saavedra ; franslated by John Ormsby

Emblems and in "Don Quixote"
http:/uww cervantesvirtusl comissrvlet . s
SirveObras/0104386231078 19240780035 index hitm ’? Publication:

Alicante - Biblioteca Virtual Miguel de Cervantes, 2002

Sort by collection

O cuttusal

heritage websites
[ wikipedia

[ cenantes

Title of series:

Miguel de Cervantes. Obra. Traducciones
The History of the Valorous & Witty

Knight-Errant Don Quixote of the view defails Note:
Mancha Digital edition based on the edition of Don Quixote

e Ty (1605,1615) [en linea] ; traslated by John Ormsby, Texas,
Proyecto Cervantes 2001.
http-/iwww csdl tamu edu/cervantes/spanish/spanindex html.

[Consulta, 17 de abril de 2002].

Don Quixate - Wikipedia, the free view defails

encyclopediantp.iwww.cevantesvinual. comiserviet o
SirveObras/01048983107819240780025/index. htm 1

=

i
| 5
% Local intranet H o100 v

Specialised results presentation — Text

The enhanced functionalities available here are the options of saving a link to the workspace (by clicking on
the folder icon) and to filter the results by collection (by manipulating the checkboxes in the turquoise
section on the left.) These two features will be consistently available for all media, although the nature of the

filtering categories will vary depending on the type. By clicking on “view details” for a given item, further
metadata will appear in the gray “summary space.”
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/= Untitled Document - Windows Internet Explorer provided by Yahoo! |Z|@E

e v | Uidemos2| VERSION Simgs_en_detais hiri | |

¥l [ #2] | X | vahoa! h ‘p.
Google |G+ vicoo 5 B - | €% Bookmarks~ BhzShlocked | WP check v o Autolink = o) autoFil (e Send tow @ settings -
- — L = G — = oy ».
& o ‘88 = |1 Google Mail - Inbox ‘EWElmma to MUSE |1', PODZINGER: "impres... ‘_fgumtled Document I@umt\ed Document |@Untit\ed Document 3 ‘ | B-8 f - |-k Page - i Tools -

-~
About us | Help | Preferences —
English - espafiol - italiano - nederlands

N search | |[@0] svarnee  WOTkspace

'@ Target language : [¥] All [] English [] Spanish [] Italian [ Dutch  Help SearchHislory

BROWSE MULTIMATCH: Random Overview Tag Cloud
Results for query: "don quixote"

OVERVIEW TEXTS (16) IMAGES(23)  'VIDEO (1) AUDIO (1)

ES Find visually similar
Wy

IT

NL

Filter by collection

TITLE: Don Quixote de la Mancha

E Find visually similar CREATOR: Pablo Picasso
¥ YEAR: 1954

[ cultural heritage websites
[ wikipedia

O aiineri

Filter by file type:

O ieg

O gif

[ ena

Description: Description of the image will go here.

Find visually similar

i
| 5
% Local intranet H o100 v

=

Specialised image results presentation — detailed view
Upon clicking on any of the images, further details will appear in the gray area. All metadata available for

the item will be displayed, and where possible, clicking on any of the words (here, “Pablo Picasso”) will then
update the images displayed to reflect this new query (i.e. all images created by Picasso would be shown.)
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/= Untitled Document - Windows Internet Explorer provided by Yahoo! |Z|@E

‘ ol
vl|Go b & B v | §% Bookmarksy B 25hiocked | P check w % Autolik v 5 AutoFil [ Send tow @ settingsw

— — = : »
W ‘88|v |MGoogle Mail - Inbox ‘E.Welcome ta MUSE ‘gunt\tlad Document [@umtled Document |@umit\ed Document x ‘ | B-8 b v |7k Page + 0 Tools ~

-~
About us | Help | Preferences
English - espafiol - italiano - nederlands

N search | |[Go] .svenees  WoOTkSPaCE

'@ | Target language : All [0 English [ Spanish [ Italian [] Dutch  Help Search Fistory

BROWSE MULTIMATCH: Random Overview Tag Cloud
Results for query: "don quixote"

OVERVIEW TEXTS (16) IMAGES (23) VIDEO (1) AUDIO (1)

PREVIEW SPACE

Visual similarity search: Select as many examples as you would like to search
for by visual criteria (color and texture.) They will appear in the preview space.
\When you are finished, click the submit button. The left hand column will then

ES Find visually similar update with a new set of "visually similar" results.

Find visually similar to:

But not similar to: _

NL

Filter by collection

O cuttural

hesitage websites
[ wikipedis
[ Atinari

Filter by file type:

0 es
<

i | >

|

% Local intranet F o100 v

Specialised image results presentation — Visual similarity

By clicking on “find visually similar” next to any of the image thumbnails, the visual similarity search will
appear. A brief text will explain how the visual similarity search works and what types of things it will

retrieve. Users can specify as many positive and negative examples as they would like before clicking on
“submit.”
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i‘-? e ‘%|j|MGO0g|E Mail - Inbox ‘EWelcome to MUSE |@Untit\ed Dacument X ‘7| f-’} - B m;: * |5y Page - (‘; Taols = i

-~
About us | Help | Preferences —
English - espafiol - italiano - nederlands

b search | | sdvsnoed

'@ Target language : All [ English [ Spanish [] kalian [] Dutch Help

BROWSE MULTIMATCH: Random Overview Tag Cloud
Results for query: "don quixote"

OVERVIEW TEXTS (16) IMAGES (23) VIDEO (1) AUDIO (1)

TITLE: Don Quixote Ballet
COLLECTION: Beeld & Geluid
YEAR: 1984

Filter by colledtion

[ culturs! heritsge
websites

Description: This is a ballet about Don Quixote being performed by the Bolshai
Ballet
D Beeld en Geluid

b e PLAY ENTIRE VIDEO
0O PLAY EXTRACTS
mp1
Om L
i © 0:05:39 __ to the public. Friday it's the Moscow festival ballet is production of
Don Quixote . It will be performed at 7:30 PM in the — center for the performing
arts call ...
o
<) | >
2| Done

‘.-J Local intranet Hi00% -

Specialised video results presentation

Clicking on “view keyframes” will display a storyboard of still image keyframes from the video in the gray
section. Clicking on the video itself will show further metadata information (as illustrated above,) and will

give the user the possibility of playing the entire video or of playing just an extract (as occurs with
PodZinger.)
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/= Untitled Document - Windows Internet Explorer provided by Yahoo! |Z|@E
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Google |Gl vl|Go b & B v | §% Bookmarksy B 25hiocked | S check w % Autolik v 5 AuloFil [ Send tow @ settingsw
= L | : el _ . -
{-\f i ‘88|' |MGoogIe Mail - Inbaox ‘EWelcome to MUSE |§Untit\ed Daocumnent X ‘ | @ - B = v sk Page - {CF Tools ~

-~
About us | Help | Preferences
English - espafiol - italiano - nederlands

N search | |[G0) suarces  Workspace

'@ | Target language : All [0 English [ Spanish [ Italian [] Dutch  Help Search Fistory

BROWSE MULTIMATCH: Random Overview Tag Cloud
Results for query: "don quixote"

Your query was translated:

OVERVIEW TEXTS (16) IMAGES (23) VIDEO (1) AUDIO (1)

TITLE: Don Quixote Podcast
COLLECTION: Wikipedia

YEAR: 2000
LENGTH: 13:32
D
Es Don Quichote Description: This is a ballet about Don Quixote being performed by the Bolshoi
podcast. o Ballet
B e s 7 PLAY ENTIRE AUDIO FILE
PLAY EXTRACTS

Sancho Panza

& 0:05:39 ... to the public. Friday it's the Moscow festival ballet is production of Don
Quixote _ It will be performed at 7:30 PM in the — center for the performing arts call ...

NL

Filter by collection
[ cultural hesitage

websites
[ wikio=dia spoken
articles af
8l | i
% Local intranet F o100 v

Specialised audio results presentation

Clicking on the loudspeaker icon will once again display metadata information and allow the playing of the
entire file or of jumping in at pre-determined points.
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W ‘%|j|MGO0g|E Mail - Inbox ‘EWelcome to MUSE |guntlt\ed Dacument & Untitled Document x I’i‘ -8 e - |5k Page - G Taok - T

-~
About us | Help | Preferences —
English - espafiol - italiano - nederlands

T searen| | Workspace

'@ Target language : All [0 English [ Spanish [ Italian [] Dutch  Help Search Fistory

BROWSE MULTIMATCH: Random Overview Tag Cloud
Results for query: "signora vestito bianco "

Your query was translated as: H

!white man (n - uoma bianco) V‘ sSUBMIT

menu and then didk “submit” to search sgain within the English collaction

‘ dressed (agg. - vestito) v|| mrs

{

n-signora [con il cognome!

) [~

[Fihe meaning select=d wes not what | S
=+ Hint: To translate a set of words as|

woman (n - signora)

OVERVIEW TEXTS (178) IMAGES (28) VIDEO (0) AUDIO (1)
view more details view more details view more details view more details
ES
IT
NL

|

|~

| >
‘.-J Local intranet Hi00% -

Example of query translation feedback

This shows a sample of how query translation information can be displayed and modified. In this case, the
query “signora vestito bianco” (meaning woman white dress) was typed in by an Italian speaker. However,
no English language results appeared. The yellow box contains information about how each word of the
query was translated, with a back-translation into Italian. The query was translated as dressed mrs. white
man, due to the fact that each of the Italian words had multiple possible meanings and the machine
translation system chose the inappropriate alternatives. Using the drop down menus will display the various
alternatives (as shown in the middle of the three boxes above) and allows the user to alter any necessary
terms before re-launching the query.
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APPENDIX F
USER INTERFACE COMPONENT /WIDGETS LIST

This Appendix describes the initial set of widgets and components identified to be included in the
Ul implementation for the first prototype. This list must be taken as an initial approach to the Ul
design and may vary or be extended as implementation progresses.

Headers meaning is the following:

1. 1d: Is the component identifier (letter+number). The letter can be C if the component can be
identified as common for the whole interface or a S if the component is specific for any of the
identified search interfaces or functionalities.

2. Name: The name of the widget/component.description: A brief description of its functionalities.
What does the component do?

3. Description: A brief description of functionalities. What does the component do?. If there are more
than one, they should be specified in different lines.

4. Subcomponents: Components used by this component to be built (if any).
Input: Data and interactions received by the component to perform a function.

6. Output: Data obtained by the component when performing a function. The idea of this field is to
write down the expected effect of using the component in terms of the data that will be retrieved
from the MM core or from another component.

7. Relations: This one is very important. It should describe the component's interaction with any other
component within the interface. This information will be used to define the events triggering and
listeners’ policy to perform communication between components.

The recommendation is to first complete points 1-6 for all identified components, then fill the last one.
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1d ‘ Name
C-00

‘ Description

Allows the user to interact with the 1-
MM search engine. 2-
The user initially performs a Natural ~ 3-
Language (NLQ) to retrieve cultural  4-
heritage contents. 5-
This entry point allows the user to:
1-  perform a search
2-  explore search results from
different views.
3-  refine searches via new query
or relevance feedback
components.
4-  log in to the system.
5-  customize a user profile (only
for previously registered users)
6-  perform workspace actions
(only for previously registered
users)
7-  perform search history actions
(only for previously registered

Main Entry Point

users)
MAIN PANELS
S-01 Overview Search Panel  Shows different media search results  1-
using separate columns. 2-
Its goal is to show the user a brief 3-

overview of the various search results 4-
retrieved via a natural language query 5-
or a relevance feedback action. 6-
Note: This panel does not 7-
incorporate any functionality
permitting complex data

manipulation (such as metadata

searching)l.

S-02  Text Search Panel Shows image search results. 1-
This panel allows complex 2-
interactions with retrieved data, such  3-
as: 4-
. Explore metadata. 5-

. Enlarge images.
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Subcomponents

Search Tab Panel (C-06)
Logon Panel (C-07)
Workspace Panel (C-08)
Search history Panel (C-09)
Customization Panel (C-10)

Text Results panel

Image Results panel

Video Results panel

Audio Results panel

Language filtering component
Collection filtering component
File type filtering component

Text Results panel

Text preview area

Language filtering component
Collection filtering component
File type filtering component

Information Society

Technologies
Input ‘

Any of the actions described

in the description field:

1-  To perform a search

2-  Toexplore search
results from different
views.

3-  To refine searches via
new query or relevance
feedback components.

4-  Tolog in the system.

5-  To customize user
profile (only for
previously registered
users)

6-  To perform workspace
actions (only for
previously registered
users)

7-  To perform search
history actions (only
for previously
registered users)

e Search results (text,
image, video, audio)
retrieved via a natural
language query or a
relevance feedback
action.

e The user can browse and
explore data using its
different subcomponents.

e Text search results
retrieved via a natural
language query or a
relevance feedback
action.

e The user can browse and
explore data using its
different subcomponents.
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Output

Data provided by each of the 1-
functional MM components: 2-
. Search Components 3-
e Log in component 4-
e Workspace component 5-
. Search history component

e Preferences component

Data retrieved and/or generated as ~ 1-
a result of browsing / exploring 2-
actions 3-
4-
5-

Data retrieved and/or generated as ~ 1-
a result of browsing / exploring
actions

Relations
Search Tab Panel (C-06)

Logon Panel (C-07)

Workspace Panel (C-08)
Search history Panel (C-09)
Customization Panel (C-10)

Main Search Box
Text search panel
Image search panel
Video search panel
Audio search panel

Main Search Box
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1d ‘ Name ‘ Description

S-03 Image Search Panel Shows image search results. 1-
This panel allows complex 2-
interactions with data retrieved such ~ 3-
as: 4-
. Explore metadata. 5-

. Enlarge images.
. Perform image relevance

feedback
S-04  Video Search Panel Shows video search results. 1-
This panel allows complex 2-
interactions with data retrieved such ~ 3-
as: 4-
. Explore video metadata. 5-
. Explore video transcription.
. Playback video.
e Explore relevant keyframes.
e Perform image relevance
feedback
S-05  Audio Search Panel Shows audio search results. 1-
This panel allows complex 2-
interactions with data retrieved such ~ 3-
as: 4-
. Explore metadata. 5-
. Playback audio.
S-06  Search Tab Panel Shows to the user all the search views 1-
in a tabbed format 2-
3-
4-
5-
S-07 Log-on Panel Allows the user to register and 1-
subsequently log into the MM web 2-
site.
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Subcomponents

Image Results panel

Image preview space component
Language filtering component
Collection filtering component
File type filtering component

Video Results panel

Video preview space component
Language filtering component
Collection filtering component
File type filtering component

Audio Results panel

Audio preview space component
Language filtering component
Collection filtering component
File type filtering component

Overview Search Panel
Text Search Panel
Image Search Panel
Video Search Panel
Audio Search Panel

Login Box

Registering Panel (if the user is
not previously registered in the
system)

Information Society

Technologies
Input

e Image search results
retrieved via a natural
language query or a
relevance feedback
action.

e The user can browse and
explore data using its
different subcomponents.

e Video search results
retrieved via a natural
language query or a
relevance feedback
action.

e The user can browse and
explore data using its
different subcomponents.

e Audio search results
retrieved via a natural
language query or a
relevance feedback
action.

e The user can browse and
explore data using its
different subcomponents.

e Multimadia search
results retrieved via a
natural language query or
a relevance feedback
action.

e The user can browse and
explore data using its
different subcomponents.

o alpha-numeric string for
username

e case-sensitive alpha-
numeric string for
password
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‘ Output

Relations

Data retrieved and/or generated as  1-  Main Search Box
a result of browsing / exploring

actions

Data retrieved and/or generated as  1-  Main Search Box
a result of browsing / exploring

actions

Data provided by browsing and 1-  Main Search Box

exploring actions

Data provided by browsing and 1- Main Search Box

exploring actions

Authentication within MM search
system.

Authentication flag.

User profile (preferences) are
retrieved from the user
authentication database and used to
configure the graphical interface

Potentially any MM visual component
which is user-customisable. In the case
of the language filter widget (the one
where the user specifies both the query
and document target languages), the
various checkboxes of this widget could
be pre-selected based on information
from the User-authentication database.
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1d ‘ Name

S-08  Workspace Panel

S-10 Customization Panel

S-11  Registering Panel

SEARCH COMPONENTS

C-01  Main Search Box

C-02  Target Language Box

‘ Description

Allows the user to interact with his
workspace items

Allows the user to define his default ~ 1-
profile for searches within 2-
MultiMatch

Via this panel, users may create
personal MM accounts in order to
store various details and preferences
concerning information presentation
options.

Perform free text query based search
using text, image, video and audio
search engines.

Allows to select the target languages  1-
used to perform the search action.
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Subcomponents

1- Workspace tab panel

Options check boxes
Options radio buttons

1-  text boxes to perform
registration. With fields such
as name, login, password.

2-  Customization panel

1- Text box
2- Button
3- Logo Image (Optional)

Spanish language preference
check box

English language preference
check box

Italian language preference check
box

Dutch language preference check
box

Information Society

Technologies
Input

Workspace data to populate
the panel.

Boolean values indicating
customisation parameters
(e.g. “Query Languages:
Dutch? Yes | Spanish? No”
This Boolean information
would be captured via
check-boxes.

1 — alpha-numeric string for
username

2 — case-sensitive alpha-
numeric string for password

1- Natural language query.
2- Target Language box
3- User Preferences

4- Button click

1-User selection.

Restriction

. For users who are not
not registered or not
logged in, the “All’
check box is selected
by default.
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‘ Output

Browsing actions to explore the
workspace. Some of these actions
may involve server calls to retrieve
heavy weighted resources such as
full size images or streaming
audiovisual data.

The user’s profile (i.e. preferences)
is stored in the system

Authentication within MM search
system.
Authentication flag.

User authentication data is stored in

the system
The user’s profile (i.e. preferences)
is stored in the system

Text, image, video and audio
search results.

. If the search action is
performed within the
overview search panel, then
text, image, video and audio
results will be retrieved. All
search panels will be
refreshed.

e  Else, only specific media
results will be retrieved and
displayed.

Flags to perform query translation.

Relations

1-  Overview search panel
2-  Text search panel

3-  Image search panel

4-  Video search panel

5-  Audio search panel

Sends the search results to each one.

1-  Main Search box



Id ‘ Name

C-03  Relevance Feedback
Component

S-12 Image Relevance
Feedback Component

RESULTS COMPONENTS

C-04  Text Result Component

C-05  Text preview space

component

‘ Description

5-

Tied to a search result (text, image,
video, audio).

It allows to directly perform text
relevance feedback based on the
search result textual information and
the initial query performed by the
user.

Associated with an image result (still
image or video keyframe).

It enables image relevance feedback
based on the low level features.

Shows information of a retrieved text = 1-
resource.

Info showed: 2-
. Resource title

. Resource snippet

. Resource url

e File format 3-
e  Filesize 4-
Shows more detailed information 1-
about the text resource.

Info showed: 2-

. Default information showed by
text result component
. Metadata information available.
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Subcomponents

All languages check box

None

None

Text labels for each information

field.

Links to the resource itself.

Suggested:

. Title label links to the
resource.

Starred item component .

Relevance Feedback component.

Text labels for each information

field
Links to the resource itself.
Suggested:

. Title label links to the

resource.

Information Society

Technologies
Input

. For customized users
check boxes will be
selected by default
based on the user’s
preferences.

Text of the search result to
which it’s tied.

Image low level features of
the search result with which
itis tied.

1-The component is
automatically populated
using the retrieved
information.

2-User clicks on browsing
items

3-User clicks on the starred
component

4-User clicks on relevance
feedback component.

1- The component is
automatically populated
using the retrieved
information.

2- User clicks on browsing
items

3- User clicks on the starred  4-

Page 4 of 93

‘ Output Relations
Text, image, video and audio 1-  Overview search panel
search results. 2-  Text search panel
3-  Image search panel
. If the search action is 4-  Video search panel
performed within the 5-  Audio search panel

overview search panel, then
text, image, video and audio
results will be retrieved.

. Else, only specific media
results will be retrieved.

Sends the search results to each one.

Image or video search results.

. If the action is performed
within the image search
panel, then image results will
be retrieved.

. If the action is performed
within the video search panel,
then video search results will
be retrieved.

1- Browse using provided links.
2- Storage of results within the
workspace.

3- Perform a new search using
query+search result information
(text relevance feedback)

1- Browse using links provided.

2- Storage of results within the
workspace.

3- Perform a new search using

query+search result information

(text relevance feedback)

Perform metadata based



Information Society

Technologies
1d ‘ Name ‘ Description Subcomponents Input ‘ Output Relations
3- Starred item component . component. searches using metadata-value
4- Metadata labels allows to perform  4- User clicks on relevance pairs.
metadata values based queries. feedback component.
5- User clicks on metadata
vaules to perform
metadata based searches.
C-06  Image Result Shows information of a retrieved 1- Links to the resource itself should 1- The component is 1- Browse using provided links.
image resource. be tied to some of the info fields automatically populated  2- Storage of results within the
Info showed: showed: using the retrieved workspace.
e  Resource title e Resource title links to the information. 3- Perform a new search using
. Resource thumbnail full resource. (This link will 2-  User clicks on browsing  query+search result information
. Image url (for a full view) guide the user to the items (text relevance feedback)
e  Container url (e.g. if the specialized interface) 3- User clicks on the starred
resource is embedded in a . Container URL (if component.
web page) available) links to the 4~ User clicks on relevance
e Resource snippet (if container web page. feedback component
available) 2- Starred item component . Tied to the
e  File format result to store it in the workspace.
. File Size 3- Relevance feedback component.
C-07  Image preview space Shows more detailed information 1- Text labels for each information 1- User clicks on relevance  1- Browse using links provided.
component about the image resource. field feedback component. 2- Storage of results within the
Info showed: 2- Full size image view 2- The component is workspace.
. Default information showed by  3- Links to the resource itself. automatically populated  3- Perform a new search using
image result component. Suggested: using the retrieved query+search result information
. Metadata information available. e  Container URL (if information. (text relevance feedback)
. Full size image. available) links to the 3- User clicks on browsing  4- Perform a new search using
container web page. items image low level features (image
Incorporates image relevance 4- Starred item component . 4- User clicks on image relevance feedback)
feedback functionality. 5- Metadata labels allows to perform relevance feedback 5- Perform metadata based
metadata values based queries. component. searches using metadata-value
6- Image relevance feedback 5- User clicks on metadata pairs.
component values to perform
metadata based searches.
6- User clicks on the starred
component.
C-08  Video Result Shows information of a retrieved 1- Links to the resource itself should  1- The component is 1- Browse using provided links.
video resource. be tied to some of the info fields automatically populated  2- Storage of results within the
Info showed: showed: using the retrieved workspace.

. Resource title

e  Resource thumbnail (e.g.
relevant video keyframe)

e  Relevant TimeLine/s
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. Resource title will link to
the full resource (This link | 2
will guide the user to the
specialized interface) 3

information.

User clicks on browsing
items

User clicks on the starred
component.
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3- Perform a new search using
query+search result information

(text relevance feedback)



1d ‘ Name

S-13  Video Preview Space
Component

S-14 | Audio Result

S-15  Audio Preview Space

Component
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‘ Description

video url (for a full view
via streaming)

Container url (e.g. if the
resource is embedded in a
web page)

File format

File Size

Shows more detailed information
about the video resource.
Info showed:

Default information showed by
video result component.

Matadata information available.

Full size image.

It also allows to perform image
relevance feedback based on video
keyframes

Shows information of a retrieved
audio resource.
Info showed:

Resource title

Relevant TimeL.ine/s
audio url (to listen to via
streaming)

Container url (e.g. if the
resource is embedded in a
web page)

File format

File Size

Shows more detailed information
about the audio resource.
Info showed:

Subcomponents

2
3

5
6

2

. Container URL (if
available) will link to the
container web page.

Starred item component . Tied to the
result to store it in the workspace
Relevance feedback component.

Text labels for each information
field

Video playback (embedded player)
Set of relevant keyframes extracted
from the video.

Links to the resource itself.
Suggested:

. Container URL (if
available) links to the
container web page.

Starred item component .
Metadata labels allows to perform
metadata values based queries.
Image relevance feedback
component.

Links to the resource itself should
be tied to some of the info fields
showed:
. Resource title will link to
the resource (full audio).
(This link will guide the user
to the specialized interface)
. Container URL (if
available) will link to the
container web page.
Starred item component . Tied to the
result to store it in the workspace

3- Relevance feedback component.

1- Text labels for each information

field

2- Audio playback (player embedded)
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4- User clicks on relevance
feedback component

1. User clicks on relevance 1-
feedback component. 2-

2. The component is
automatically populated  3-
using the retrieved

information.

3. User clicks on browsing  4-
items

4. User clicks on image
relevance feedback 5-

component (previously
he has to select a
keyframe to feed the 6-
system)

5. User clicks on metadata
vaules to perform
metadata based searches.

6. User clicks on the starred
component.

7. User plays the video

1- The component is 1-
automatically populated  2-
using the retrieved
information. 3-

2- User clicks on browsing
items

3- User clicks on the starred
component.

4- User clicks on relevance
feedback component.

1. The component is 1-
automatically populated  2-
using the retrieved
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‘ Output

Browse using links provided.
Storage of results within the
workspace.

Perform a new search using
query+search result information
(text relevance feedback)
Perform a new search using
image low level features (image
relevance feedback)

Perform metadata based
searches using metadata-value
pairs.

Play video.

Browse using provided links.
Storage of results within the
workspace.

Perform a new search using
query+search result information
(text relevance feedback)

Browse using links provided.
Storage of results within the
workspace.

Relations



C-09

C-10

C-12

FILTERING COMPONENTS

C-13
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Text Results Panel

Image Results Panel

Video Results Panel

Audio Results Panel

Language filtering
Component

‘ Description

. Default information showed by
audio result component.

. Metadata information available.

. Full size image.

It also allows to perform image
relevance feedback based on video
keyframes

A panel that holds the set of text
results retrieved

A panel that holds the set of image
results retrieved.

A panel that displays the set of video
results retrieved.

A panel that displays the set of audio
results retrieved.

Enables filtration of search results by
language.

By default, the user’s language drives

which language tab to select by
default.

The user can click on any of the tabs
to turn the view only to the selected
language.

Subcomponents
3-

4-
5-

1-

1-

1-

Links to the resource itself.
Suggested:

. Container URL (if
available) links to the
container web page.

Starred item component .
Metadata labels allows to perform
metadata values based queries.

A set of text results (to be
determined by user. By default, 10
items will be displayed per page)
Next and previous arrow button
component (to navigate forward and
backward)

A set of image results (to be
determined by user. By default, 10
items will be displayed per page)

Next and previous component (to
navigate forward and backward)

A set of video results (to be
determined by user. By default, 10
items will be displayed per page)
Next and previous component (to
navigate forward and backward)

A set of audio results (to be
determined by user. By default, 10
items will be displayed per page)
Next and previous component (to
navigate forward and backward)

Spanish language radio-button
[check box]

English language radio-butten
[check box]

Italian language radio-button-[check
box]

Dutch language radie-button-[check
box]
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2-

1-

N
'

N
'

information.

User clicks on browsing
items

User clicks on relevance
feedback component
User clicks on metadata
values to perform
metadata based searches.
User clicks on the starred
component.

User plays the audio

Directly populated with
search results info.

The user navigate the list
using the next and
previous component

Directly populated with
search results info.

The user navigate the list
using the next and
previous component

Directly populated with
search results info.

The user navigate the list
using the next and
previous component

Directly populated with
search results info.

The user navigate the list
using the next and
previous component

Target language box
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‘ Output

3

Perform a new search using
query+search result information
(text relevance feedback)

4- Perform metadata based
searches using metadata-value
pairs.

5- Play audio.

[N
'

Access to next and previous list
of search results.

[N
'

Access to next and previous list
of search results.

1- Access to next and previous list
of search results.

1- Access to next and previous list
of search results.

Inclusion / Exclusion of data
depending on language preferences
as specified by the selected filters



1d ‘ Name ‘ Description Subcomponents

Only one language is showed at the
same time.

Language radio buttons showed are
those in which search action have
been performed.

C-15  Collection filtering Enables filtration of search results by e  Alinari check box
component collection provider (e.g. Alinari e Sound and vision check box
digital photo collection) « Biblioteca virtual check box
e Wikipedia check box
o All check box
C-16  File type filtering Enables filtration of search results by e Text file filters (check boxes) [PDF,
component file type web ...]
o Image file filters (check boxes) [jpg,
png, gif, ..]
o Video file filters (check boxes) [avi,
rm, mov, ...]
o Audio file filters (check boxes)
[mp3, wav, ...]
MULTIMEDIA COMPONENTS
S-16  Video Player Enables audio audio playback viaa  None
web page embedded player object,
such as a RealPlayer panel.
Allows typical operations with video
such as play, stop, fastforward,
rewind, and so on.
S-17  Audio Player Enables audio audio playback viaa | None

web page embedded player.

Allows typical operations with audio
such as play, stop, fastforward,
rewind, and so on.

WORKSPACE COMPONENTS

S-18  Starred item component  Enables the storage and/or removal of Every dynamically retrieve search
a retrieved item in the workspace. result workspace item will be assigned
an individual starred item component
which performs the operations
described in the adjacent column.

S-19  Workspace text items This component extends the text 1- A set of text results (to be
panel results panel component, ordering determined by user. By default, 10
text items by the date they were items will be displayed per page)
initially placed in the workspace. 2- Next and previous arrow button

D6.1.2 Designing the User Interface for the First Prototype

Information Society

Technologies
Input ‘ Output Relations
User selection. Inclusion / Exclusion of data
By default, the “all” check  depending on collection provider
box will be selected. preferences as specified by the

selected filters

User selection. Inclusion / Exclusion of data
By default “all” check box  depending on search criteria as
will be selected. specified by the selected filters
Video streaming Video playback
Audio streaming Audio playback

The user selects the itemto  1- The item is stored in the

store it in the workspace or, workspace

if the item is already inthe ~ 2- The item is deleted form the
workspace, to delete it there workspace

from.

e Text search results stored Access to next and previous list of
by user in the workspace. search results.
e The user can browse and
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S-20

S-21

S-22

S-23

D6.1.2 Designing the User Interface for the First Prototype

Workspace image items
panel

Workspace video items
panel

Workspace audio items
panel

Workspace tab panel

‘ Description

This component extends the image
results panel component, ordering
image items by the date they were
initially placed in the workspace.

This component extends the video
results panel component, ordering
video items by the date they were
initially placed in the workspace.

This component extends the audio
results panel component, ordering
audio items by the date they were
initially placed in the workspace.

This component displays all the
workspace items in a tabbed format

Subcomponents

[y
'

[N
'

1-
2-
3-
4-

components (to navigate forward
and backward)

A set of text results (to be
determined by user. By default, 10
items will be displayed per page)
Next and previous component (to
navigate forward and backward)

A set of text results (to be
determined by user. By default, 10
items will be displayed per page)
Next and previous component (to
navigate forward and backward)

A set of text results (to be
determined by user. MM default
settings will display a maximum of
10 items at a time)

Next and previous component (to
navigate forward and backward)

Workspace text items panel
Workspace image items panel
Workspace video panel
Workspace audio panel

Information Society
Technologies

Input ‘ Output Relations

explore data using its
different subcomponents

Access to next and previous list of
search results.

e Image search results
stored by user in the
workspace.

e The user can browse and
explore data using its
different subcomponents

Access to next and previous list of
search results.

o Video search results
stored by user in the
workspace.

e The user can browse and
explore data using its
different subcomponents

Access to next and previous list of
search results.

e Audio search results
stored by user in the
workspace.

e The user can browse and
explore data using its
different subcomponents

e Multimedia search
results which have been
manually placed in the
workspace by the user.

e The user can browse and
explore data using its
different subcomponents

Data provided by browsing and
exploring actions
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