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EXECUTIVE SUMMARY

This document presents test cases and plans to identify the strengths and weaknesses of search-by-
example as it is implemented in the SAPIR search engine. The test cases and the plans are based upon a
set of scenarios and user requirements and the capabilities of the SAPIR components, and finally adjusted
to the user interfaces developed within the project.
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1 INTRODUCTION

1.1 THE SAPIR PROJECT AND WP8

The SAPIR project includes 10 work packages (WP), see figure 1. WP 8 — Testbed Integration
and Trials — will integrate the findings and implementations achieved in other WPs into a
testbed, in order to analyze the work done and assess the overall success of the proposed
innovations. The user scenarios detailed in WP1 will be revisited, keeping in mind that they are
"proofs of concept”. Accordingly, test plans will be written to examine system key features.
Then, integration will be done on the testbed, and reports will be written, measuring the project's
accomplishments and proposing future research lines.

Figurel: SAPIR work packages [1]. In addition, WPO deals with management and WP9 with
dissemination and exploitation of results.

The objectives of WP8 are:

Define applications to be implemented in the testbed (i.e. current testbed scope for each of
the WP1 user scenarios)

Define integration and end-to-end test plans

Develop and integrate a testbed suitable for the scenarios to be tested, and accessible from
a variety of user devices if possible

Perform the tests according to aforementioned test plans

Compile and analyze tests results, elaborate recommendations assessment and future
research lines

This deliverable presents the results of Task 8.1 Scenario redefinition and details. The user
scenarios from WP1 have been viewed in connection to the SAPIR components and
demonstrations developed in WP 2-7, and a set of test cases have been identified. Based on
these test cases the actual structure of the testbed has been proposed including system and
user level testing, the devices to be supported in each case, the types of media available to the
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search engine and the metadata available for each kind of content. A detailed integration and
end-to-end test plan will be prepared as part of Task 8.3 and deliverable 8.2 (M27).

The other tasks in WP8 are:
Task 8.2 Implementation of user interfaces
Task 8.3 Search engine integration
Task 8.4 Search engine trials

Task 8.5 Trials evaluation and reports

1.1.1 SAPIR contributions

The SAPIR solution will be different from existing multimedia search solutions in several
respects:

Posing of queries (not only text input, but combinations of text, image, video and audio)

Presentation of results (on different devices, filtered and ranked according to preferences,
context and social network)

Efficiency (reduced response times and throughput due to distributed execution of queries)

Effectiveness (improved mechanisms for formulating queries, indexing of multimedia
contents and ranking of combined results from different sources)

The user interface (Ul) supports the user in the process of specifying his search intentions and
to grasp the most relevant results. The Ul might impact on the perceived performance of the
SAPIR components.

The following gives a brief overview of SAPIR components, the Uls that have been developed,
and the scenarios that will guide the selection of test cases and the recruitment of test users.

1.2 ABOUT THE DELIVERABLE

SAPIR aims to produce a solution for search in multimedia content which will be experienced as
satisfying by the users. The evaluation of a service (or product) is often made through a
comparison with some other service that has similar characteristics. In the SAPIR case this is
not straightforward as SAPIR will produce a new search experience different from the one that
users will be able to get from existing solutions.

Various methodologies can be used for the evaluation of the user experience and the quality of
an interactive system. Basically, they can be classified as either user-based methods or
inspection methods. User-based methods involve assessment of key factors by observing how
the system is used by a sample of real users from a representative population. Inspection
methods engage expert evaluators to consider the proposed system and application scenarios
in order to detect problems from a wide range of possible faults. In this document the test plan is
described at a general level. The partners responsible for the actual testing (see table 6) will
choose the most suitable methods and provide more detailed plans.

This document provides a set of test cases and test plans to be run for evaluating SAPIR
accomplishments. In chapter 2 the scenarios and the main SAPIR components, as well as the
demonstrators and Ul developed within SAPIR, are briefly described while the test cases on
user level and system level are introduced in chapter 3. Specific test plans for the five scenarios
are given in chapter 4 together with Ul details of the demonstrators that have been developed
within the project. Chapter 5 concludes the document with a table summing up the test plans.
The partner responsible for the individual test plan is specified.
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2 TEST BED ELEMENTS

2.1 SCENARIOS AND USER REQUIREMENTS

WP1 has developed a wide range of scenarios to explore different tasks where search in
multimedia content is essential (see SAPIR deliverable D1.1 [4]). Five of these scenarios were
selected for further exploration (including focus group tests):

Tourist searching - A geo-positioned and time stamped photo is used as a basic query
element. The SAPIR service returns relevant information according to the recognized items
in the photo (e.g. buildings or salient monuments) and the user’s preferences. This mobile
guide will make the explorative tourist more fully understand, study, enjoy, value, and
preserve our environment (getting in touch with nature masterpieces) and our cultural
heritage (getting in touch with our historical masterpieces).

Journalist helper - Journalists are allowed to search ordinary people’s image storages or
blogs for the right photo. Thus the journalists benefit from other person’s proximity to
particular events.

Hollywood@Home - In the Hollywood@Home scenario the selection of films are supported,
as well as the possibility to enhance the user’s experience by adding extra information about
particular scenes, actors, locations, etc. It also shows how to share content with other users
by advanced DRM techniques, and finally a video search engine for stock footage is
described.

Advanced home messaging - Advanced home messaging presents a system which would
act as a hub of in-house and out-of-house communications for a small group of socially
connected people. SAPIR leverages search techniques in order to seamlessly present the
desired content to the user. The scenario includes two applications: sharing of pictures
between users and their acquaintances, and image searches over a precise domain, hamely
cooking ingredients.

Music and text - By recording a short piece of music, preferably with a mobile phone, the
user might receive interesting information about the song or tune, and eventually be able to
stream/download and purchase the music searched for.

The scenarios address different user groups, both professional (e.g. the Journalist helper) and
non-professional. They address users on the move (e.g. the Tourist searching) as well as users
staying at home (e.g. the Advanced home messaging). The latter one is also exemplifying how
multiple devices and multimodality may support the task of searching.

Altogether the scenarios and the testing in focus groups in WP1 have helped us identify user
requirements of importance to SAPIR services, see deliverable D1.2 [5].

2.2 SAPIR COMPONENTS USAGE AND INTERACTION

Figure 2 illustrates some of the SAPIR components and functions including searching, indexing,
and crawling. SAPIR also allows peers to join and leave the network.
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Figure 2: SAPIR components and functions [1].

Deliverables D2.1 [2] and D2.2 [3] present the design of the SAPIR architecture in more detail,
using overlays for peer-to-peer (P2P) information retrieval, specifically geared for similarity
search and ranking of audiovisual content.

Figure 3: SAPIR Software Components [2].

Four major components are introduced, see figure 3:

1.

Networking component defines concepts and functions for organizing overlay networks
among peers.

Content Management component provides concepts and functions for organizing feature
spaces to capture audiovisual content objects.

P2P Indexing component provides data structures and methods for indexing content objects
at both local and global scale.

P2P Search component defines methods for global search and ranking.



The SAPIR architecture also reflects the lifecycle of a peer: A) the peer joins the P2P system
and its communication infrastructure, B) the peer produces content such as text documents,
images, or videos, C) the peer publishes this content in the P2P system thus making it part of
the system-wide indexing capabilities, D) the peer issues search requests for similar or other
content, expecting to retrieve high-quality results from other peers, E) the peer may eventually
decide to leave this P2P system. These stages correspond to the four main components:
networking (stages A and E), content management (stage B), P2P indexing (stage C), and P2P
search (stage D).

Two main usages are content publishing and content search. In the following we give a
description of the latter as an example to illustrate component usage and interaction. Each
peer can process queries locally by querying (i) the Repository Index that accesses the local
data of the peer, or (ii) the Shortcut Index that behaves as a cache, or (iii) the Local

index if the peer is responsible for the query keys. Additionally, a peer can send the query
via the network. When a peer receives a query, it can process it locally as described before,
or forwarded it to a more suitable peer in the network. This case is pictorially illustrated in
Figure 4.
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Figure 4: Content Search: Component Interaction & Usage [2].

A core component of the SAPIR engine for content search is the Query analyzer (see figure 5)
The Query analyzer decomposes the query into sub-queries that will be evaluated in different
overlays.



Figure 5: Query processing [2].

Different types of overlay networks have been defined, including: Text (Lucene and Minerva),
image (Mufin), speech (Lucene), music (Spina), DRM, social network (Sonar), and location.

The SAPIR overlay architecture depicted in figure 6 below shows the overlays that can be used
when searching for images, e.qg. in the tourist scenario.

Figure 6: SAPIR overlays used when searching an image collection.

2.3 DEMONSTRATORS, USER INTERFACES AND CONTENT COLLECTIONS

Over the course of the project a number of demonstrators have been developed. These have
been made available through different Uls: mobile interface for image search (see chapter
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4.1.2), web interface for image and text search® (see chapter 4.2.2), web interface for video and
text search® (see chapter 4.3.2), multimedia interface for image and text search including
speech, gesture and touch input (see chapter 4.4.2), and PC client interface for music and text
search (see chapter 4.5.2). The demonstrations have addressed various aspects including
different metadata available, query analyzer capabilities, DRM, social network, location
awareness, caching, scalability, extensibility and hardware independence.

As part of the development of demonstrators, collections of multimedia documents have been
established by the project. These collections include CoPhIR (100 million images with
accompanying MPEG-7 visual descriptors related to color, edges, texture, shape and faces) and
music collection used by SPINA (60,000 music tunes in MIDI format and 100,000 MP3 files, with
accompanying descriptors). In addition SAPIR has used collections made available by BBC
(about 15 hours of high-quality videos resulting in 7000 video shots with accompanying MPEG-7
descriptors related to video segmentation, representative frames for each shot, called
keyframes, and MPEG-7 visual descriptors for each keyframe related to color, edges, texture
and shapes), TREC WT10G (text documents), MIREX RISM A/ll (music documents) and others.
Additionally, the license information is taken into account for images and music. For the 100
million image collection the original license associated to each image (expressed using
CreativeCommons) is considered in the queries of the image search demonstrator. Additionally,
a sample of governed contents (l.e. with an associated license for DRM purposes) is in
preparation, using a sub-sample of the music collection (20000 music tunes), in order to include
the license information in the query for the music demonstrator.

! http://pc-duetto.isti.cnr.it:8080/sapir-demo/
2 http://pc-duetto.isti.cnr.it:8080/sapir-video/
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3 TEST CASES

A set of test cases are specified to illustrate the strengths and weaknesses of the SAPIR
components (see chapter 3.1 and 3.2) and also of the Uls that have been developed within the
project (see chapter 4). The specification of test cases has been guided by the scenarios and
Uls / demo applications available as illustrated in figure 7.

00
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Figure 7: Specification of test cases informed by search intentions and search situations
(scenarios) and SAPIR components as they appear through different Uls.

A test case is a manifestation of a specific search intention. Some of test cases are primarily
testing interface qualities whereas others address underlying SAPIR components. The test
cases are adjusted to the Uls. Some of them are supported by various metadata (e.g. context
information) and utilize knowledge of social networks and DRM. Together they have a potential
to uncover SAPIR achievements with regard to multimedia search in a P2P environment.

3.1 USER LEVEL TESTING

From the user’s point of view searching for multimedia content accentuates three challenging
tasks: formulating the query, grasping the essence of the presented search results, and, if
necessary, refining the query (see SAPIR deliverable D 1.2 [5]). User level testing addresses
the performance of the search engine and the Ul — as perceived by ordinary users.
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Consequently the testing results are subjective measurements, but nevertheless vital to quality
assessments and service adaptation and adoption. The three main concerns of user level
testing are perceived effectiveness, perceived efficiency, and satisfaction:

Effectiveness indicates the accurateness of the search and how well the reply meets user’'s
quest. When completing the search the user should feel confident about the following
conditions: (1) He has received at least one element that meets his quest, or he is informed
that there is no hit and (2) He should feel confident about the thoroughness and broadness
of the search. This implies that the sources likely to contain hits have been visited.

Efficiency addresses the way an effective search is performed. Resources and time used for
the search should be minimized, and the searching results should be ranked and presented
in a manner appropriate to the quest and the user’s preferences. These requirements are
challenging and partly linked with effectiveness, not least when different devices are involved
and the user situations differ. People on the go, for instance, welcome mobile services that
match timeliness, location-relevance, and action-relevance [6].

The satisfaction factor is compound and includes ease-of-use, cost-benefit, enjoyment and
trust aspects. Trust aspects involve handling of Intellectual Property Rights (IPR) and
filtering of inappropriate content.

Note that we focus on testing the functionality available by SAPIR and not the specific
implemented Uls. The current Uls are developed to demonstrate the functionality of SAPIR. We
supply APIs for the 4 components (content management, index, search and network) so that
third parties can develop Uls to access SAPIR. However, it might be challenging to separate
system performance influenced by system components and those influenced by the Ul as the Ul
might enlighten or preclude system functionalities. Likewise it is challenging to formulate
guestions and arrange test situations that focus exclusively on system components. The Ul
represents the language and tools available for the user to understand the system’s strengths
and capacities. Further some typical Ul qualities might appear as a result of system component
capabilities (e.g. result ranking by location that will be done in the Result merging part of the
Query analyzer - a part of the P2P Search component). Thus some questions on query
formulation and presentation of the results are proposed for the user level testing.

In deliverable D 1.2 [5] a general specification of user requirements built on these factors were
developed (also see appendix 1). In the coming sections the test cases are presented and
requirements are selected and adapted to fit the characteristics of the chosen test cases (see
figure 8).

Figure 8: User level test cases.
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3.1.1 Case 1: Find relevant information about object

Table 1: Aspects to be evaluated by test user.

Perceived Arethe results perceived as relevant?

effectiveness | |n the case of compound query: Is any difference observed on result list (relevance)
when query elements (e.g. image and text) are given separately or together?
When user can impact on utilisation of metadata (e.g. location, IPR, social network), is
any difference observed on result list?
Are false matches (fal se positives) presented?

Perceived Isthe time for search and retrieval reasonable?

efficiency Does the ranking of results fit the search intention?

Satisfaction Isinformation (e.g. description, location, time stamp, photographer, license, and price
for images) sufficient and well organised? (Optional questions that to some extent are
Ul and media specific)
Is any inappropriate information presented?
Isthe results perceived as trustworthy?
If relevant information is not found — how is this mediated to user?

3.1.2 Case 2: Download or purchase the selected object

Table 2: Aspects to be evaluated by test user.

Perceived

effectiveness

Perceived Is the downloading and purchasing time reasonabl e?

efficiency Is downloading and purchase procedures done within a minimal number of key strokes
and mouse clicks?

Satisfaction Is sufficient license and price information given?
If identified — does DRM influence on user behavior?
Is downloading and purchase supported?

3.1.3 Case 3: Find similar objects

Table 3: Aspects to be evaluated by test user.

Perceived
effectiveness

Arethe results perceived as similar?
Does the result list separate between identical match and similar matches?

Does the Ul offer possibilities to weight the featuresinvolved (e.g. shape, colour,
texture, for images)?

In the case of compound query: Isany difference observed on result list when query
elements are given separately or together?

In case of utilisation of metadatain query: Isany difference observed on result list
when query elements are given separately or together?

Are false matches (fal se positives) presented?
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Perceived Isthe time for search and retrieval reasonable?
efficiency s metadata utilized automatically?

Satisfaction Isinformation (e.g. description, location, time stamp, photographer, license, and price

for images) sufficient and well organised?

Isthe result perceived as trustworthy?

Is any inappropriate object presented?

If similar objects are not found — how is this mediated to user?

3.14 Case 4: Refine search

Table 4: Aspects to be evaluated by test user.

Perceived

effectiveness

Perceived Isrefinement query based on previous results?
efficiency

Satisfaction Is search refinement supported?

3.15 Case 5: Save, reuse or share selected result

Table 5: Aspects to be evaluated by test user.

Perceived
effectiveness
Perceived Is saving, reuse and sharing easily done?
efficiency Isinitial image information added to copy?
Satisfaction Is sufficient license information given?
If identified — does DRM influence on user behavior?
Is saving, reuse and sharing supported?

3.2 SYSTEM LEVEL TESTING

As user level testing addresses the search engine’s performance and the Ul, the system level
testing addresses the performance of the individual search engine’s components and the
components working together. D2.1 argues that the design of the SAPIR architecture addresses

the following three major challenges (page 4):

Scalability: the architecture should be able to accommodate increasing data volumes and
access load by “scaling out” in a P2P manner, that is, by growing the network with
moderately (e.g., logarithmically) increasing overhead. This entails that adding peers to the
network should increase the throughput that the entire system can sustain with acceptable

response times.

Extensibility and Adaptability: the architecture should be able to support a very wide
spectrum of media and data types, ranging from images and video to music, speech, and
composite multimodal objects that include text, user-provided annotations (“social tags”),
and metadata such as temporal and spatial information (e.g., GPS coordinates).
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Versatility: the architecture needs to be configurable for very different application areas that
imply different kinds of networks. On the one hand, SAPIR needs to support network-centric
P2P systems. On the other hand SAPIR should also support “grassroots-style” peer-centric
P2P systems.

A test plan that addresses SAPIR achievements with respect to all aspects of the three
challenges would be very time consuming. It is therefore clear that we need to focus on some
issues. Other issues could be demonstrated and documented as proof of concept but not
formally tested (see figure 10). Extensibility and adaptability might be seen as demonstrated
through the test of scenarios that involve several media, and versatility might be seen as
demonstrated by Mufin (network-sentric) and Minerva (peer-centric).

Thus - the main issue that we want to test is scalability:

1. In the collection size — show same response time (for a single query) by moderate
increase of the hardware/#peers for increasing collection size

2. In the throughput (the total number of queries that can be processed by the system per time
unit).

The set-up configuration needs to be specified in detail — including:
1. The hardware,

2. The number of peers

3. The size of the data collection to be searched.

Also the initiation of the queries should be specified (through one or several peers). The
average response time pr query would also be an appropriate measure for search throughput.

3.2.1 System level testing of image and text overlays

A possible setup could be to run the test on a fixed configuration, only changing the size of the
data collection, e.g. 1 M, 10 M and 100 M in the case of image search. A comparison of the
number of queries per time and average response time for each query would make a basis to
claim scalability. Furthermore, measurement of the same variables (queries per time and
average response time) for queries involving one, two or several features would add to the basis
for claiming scalability.

Since the integrated demo combines image and text queries we should test scalability (both in
collection size and in throughput) on the combined image+text queries. The hardware then
should include the Mufin and Minerva machines. If this becomes too complicated we could
decide to run the system test cases on the image collections only using the MUFIN overlay. This
is an option that was discussed in the meeting but no formal decision was made.

In addition to the search throughput test cases, D8.1 has suggested the following system level
test cases:

peer joining

peer leaving
feature extraction
on line indexing
similarity caching

After the discussion our position is that these cases should be considered “cases for
demonstration” rather than formal test cases. They would still provide support to claim SAPIR
achievements on the three main challenges laid out by D2.1.
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To summarize: Focus is put on testing the P2P Search component of the SAPIR architecture
through running a single formal "search throughput" test case (figure 9). Thereby we can claim
scalability. The additional test cases can be more treated as demonstrations (figure 10) that
would support claims with regard to the qualities of the other three main SAPIR architecture
components (Content management, P2P Indexing and Networking).

Figure 9: System level test case.

Figure 10: System level demonstration cases.

3.2.2 System level testing of music overlay

Two main search tasks will be evaluated with SPINA: retrieval and identification effectiveness.
Also retrieval efficiency will be evaluated.

The retrieval effectiveness of SPINA will be evaluated according to the Cranfield paradigm, an
evaluation methodology devised by the scientific community of Information Retrieval. A Cranfield
paradigm test collection consists of a set of test documents, a set of test topics (or queries) and
a set of relevance judgements (also known as grels), where a grel is a triple (topic, document,
relevance degree) meaning that the document has been assigned the relevance degree with
regard to the topic.

The evaluation of the retrieval effectiveness of SPINA will be carried out by using two test
collections:

The WT10G test collection of the Web Track of TREC (Text Retrieval Conference) will be
used to evaluate text retrieval. As SPINA is an unstructured and hybrid P2P overlay, the
Digital Library Lu and Callan (DLLC, http://boston.lti.cs.cmu.edu/callan/Data/) testbed
imposed on WT10G will be used to evaluate the P2P retrieval effectiveness.

The RISM A/l test collection will be used to evaluate the task of content-based retrieval of
music (search for melodically similar music). The collection has been used for the task of
symbolic melodic similarity at MIREX (Music Information Retrieval Evaluation Exchange), and
is based on a set of documents in MusicXML format, a subset of which has been annotated
with a list of similar documents by expert musicologists. Evaluation will be carried out using
the annotated music documents as queries and the output of the musicologists as relevance
judgments.
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In order to analyze the effect of the different components on effectiveness, all relevant data
about querying, routing and retrieval operations will be logged. As the peers implement a
Lucene-based search engine, the efficiency of the local retrieval operations depends on Lucene
implementation. The efficiency of the low-level peer communication operations is the one
achieved by JXTA, which has been the software library used for implementing the peer
networks.

As for the identification task, the recognition rate can be measured using a test collection that
has been created by UPD, where music documents are provided with relevant metadata about
title, authors, and performers. The collection contains different performances (sometimes called
covers) of a number of compositions. Given that the task consists in identifying an unknown
recording, there is no need to collect human relevance judgments, because recognition rate can
be computed using directly metadata.
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4 TEST PLANS

For each scenario a short description of search intentions is given together with rather detailed
description of the demo Ul available at the moment. As the Ul development is still in progress,
there might be changes in the actual testing plans. Test cases that involve functionalities not
implemented in the demos and will consequently not be tested, are listed in grey in figures 11,
16, 21, 26 and 31.

4.1 TOURIST SEARCHING VIA MOBILE INTERFACE

This chapter specifies a test plan for the SAPIR components accentuated by the scenario
Tourist searching and the mobile interface for image search. As underlined in figure 11 these
components are potentially the text, image, location and DRM overlays.

— — —

Figure 11: Test cases and SAPIR components relevant to the Tourist searching scenario.

4.1.1 Search intentions

This is the tourist exploring his immediate surroundings. He uses the mobile phone camera to
grab interesting objects and the phones connectivity to initiate a search to either

Identify the main object of the image. If supported by the device, position is automatically
added to the query.

Retrieve information related to the object, in particular information matching his main
interests (e.g. architecture).

Retrieve more images depicting this object.

He saves the most relevant information on his phone, and in certain occasions he shares his
experiences with friends as well. DRM information added to the images will guide his further
actions.
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4.1.2 User interface

As stated in the scenario description in [4] and [5], this scenario is inherently mobile and as such
requires a Ul to be used on the go. Hence, the platform will be a regular mobile phone with
image capturing capabilities.

In the comprehensive device prospection taken in deliverable D7.2 [8] we thoroughly examined
the different hardware and middleware platforms that could be of any use to SAPIR scenarios.
Based on this study we selected the following combination as flexible and powerful enough to
handle our needs:

Middleware platform: J2ME for it gives us the chance to leverage our project-wide Java skills
and it is readily available in most consumer-level mobile handsets. In addition to this, we
suggested focusing on devices complying with the JSRs (roughly equivalent to Java profile
specifications)

0 JSR-226: Scalar Vector Graphics support. SVG was selected because of its
flexibility to build more dynamic and better looking Uls than regular Java
technologies such as AWT or Swing.

0 JSR-135 and JSR-75: are of crucial importance to access the device’s hardware
resources such as the camera, needed for this scenario, and the file system to
store user and application data.

Hardware device: Nokia N95 was selected because of its compliance with the middleware
and JSR requirements, its relatively high processing power and its widespread availability.

Given this background, now we focus on the Ul user experience. Once installed using the
mobile phone’s standard tools, the program appears along the other applications installed by the
user. The user can then navigate and click on the icon. After the SAPIR splash screen, the user
is taken to the main menu. See figure 12.

Figure 12: Tourist searching scenario: Main menu options.
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The first option in the menu takes us to the main program loop and the second shows the
results of the last query. If we want to start a new query, the first thing we are asked to do is to
take a photograph. See figure 13.

Figure 13: Tourist searching scenario: Capture of images.

In the first image (left), the user sees the live capture of the camera in the central window (the
Taj Mahal window). There are two options: go back to the main menu and capture an image.
Once the image is captured, an additional icon appears on the lower right side (right): it is a
thumbnail of the last captured photo with a visual clue to signal the upload of the file to the
search engine. The user nevertheless can ignore this prompt and take new images that
overwrite the last one taken.

Figure 14: Tourist searching scenario: Result images being downloaded.
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Once the user presses the upload button, the upload of the image-based query begins and the
result images start to be downloaded in parallel. In figure 14 we can see on the left the
appearance of the application when the query result images are still being downloaded with the
ones still missing represented by a ‘rolling’ animation and on the right the system when all the
images have been downloaded.

Figure 15: Tourist searching scenario: Browsing the result images.

Finally, the user can browse through the results and zoom them to have a clearer look. The
screenshots in figure 15 correspond to the user browsing the images, an image in the process
of being zoomed in and the resulting zoomed image.

Still missing but surely present for the test-bed trials is the possibility of adding text to the sent
images to make a compound text-image query and the possibility of using the resulting images
for subsequent image searches, which could lead to refining search results.

4.1.3 User level testing

The user level testing should be guided by the general questions proposed in the tables that
correspond to case 1-5. The following specific questions should be added:

Efficiency: Are eventual differences observed in the result list (e.g. number of items, ranking,
relevance of items) or searching time whether location is added to the query or not (device
dependent)?

Satisfaction: Is the Ul adapted to the properties of the device running (important if mobile
phone is used)? E.g. does it sense the screen’s resolution and adapt the interface
accordingly?

Finally the test user should consider the following issues:

Does the Ul support an overall impression of satisfaction (ease of use, ease of learning,
clear and tidy design etc)?

Is the Ul perceived as appealing and pleasurable? Are there any rejecting elements?

Is a help function available?
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Is the chosen technology the most convenient one? Does it meet the challenges of a real
situation?

41.4 Comments on scenario, demo and technology

The testing will address Ul functionalities to some extent. Testing of sharing result (case 2) as
well as testing of text, location and DRM overlays will not be done due to limitations in the
current demo. Testing of location and text will however be done using a web Ul for image
search as part of the testing of the Journalist helper scenario (chapter 4.2).

4.2 JOURNALIST HELPER VIA WEB INTERFACE

This chapter specifies a test plan for the SAPIR components accentuated by the scenario
Journalist helper and the web interface for image search. As underlined in figure 16 these
components are the image, text, social network, location and DRM overlays.

— — —
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Figure 16: Test cases and SAPIR components relevant to the Journalist helper scenario.

4.2.1 Search intentions

Here the user is a journalist working on a specific case at the desk or on location. He is writing
an article and searches for the right images to add. He is familiar with image search on PCs and
finds the web interface most efficiently. Most often the journalist's search intention is to find
images that are relevant to a text or a single headline. Date, time stamp, identified object or
location are main relevance determinants. Occasionally he has a few images that might fit his
needs, but he wish to look for even better alternatives. In other situations he has initially no
images or he has an image of ambiguous origin. Thus his search intentions might be specified
as one of the following statements:

Find similar image depicting this object. Relevant time stamp is given to narrow the search
and assure high relevance.

Find images with specified time stamp and geographical position (given manually by writing
name of place). A text describing the relevant object might be added.
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Identify object on image and retrieve image information (e.g. description, location, time
stamp, photographer, license, price).

4.2.2 User interface

In Figure 17 we show a snapshot of the web page that is used as a start point for searching.

Figure 17: Journalist helper scenario: SAPIR search home page.

From this page it is possible to perform a combined search on multiple overlays, including:
fulltext search (using the Text Overlay).

text search inside specific fields (using the Text Overlay), e.g. a location name can be
given as keyword using the specific field.

similarity search starting from one of 4 random selected images (Image Overlay).
similarity search starting from an image uploaded by the user (Image Overlay).
DRM search (DRM Overlay).

combined search (search in multiple overlays specified using the adv search option, see
figure 17).

any search, included the combined, considering the user social network (see the
checkbox on top of the screen dump in figure 17).

location search (Location Overlay) will be added to the web Ul for testing purposes.
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Uls for combined search are shown in figure 18 and figure 19. From the Advanced Options
link at the top right of all pages (see figure 17) it is possible to specify advanced parameters.
A detailed description of the Advanced Options is given in [7].

Figure 18: Journalist helper scenario: Web interface for specifying a combined image and text
search.

Figure 19: Journalist helper scenario: Web interface displaying results of a combined image and
text search.
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Figure 20: Journalist helper scenario: SAPIR results page.

In Figure 20 we show another typical results page. We describe now all the items displayed on
the page.

1. the query image is shown on the top left

2. the rank of the showed results together with the button to see the next ones, is
reported just before the results themselves
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3. the following is a result example in which various information is reported:

a. on the top we can read the title of the image.
In this case “Sunrise Over Lake Pleasant”

b. just over the image two links are reported.

i. similar: can be used to perform a similarity search with the given
result as query

ii. adv search : can be used to access a pop-up window from which it is
possible to perform a combined search using the image result as
guery together with text, location or DRM information

c. score : ared bar visually reports the score assigned to each result. The
tooltip of this object shows the score value

d. I:l I:l are buttons used to link respectively to Flickr maps and
Googlemaps whenever the geographic position during the take is present in
the metadata

e. clicking on the result image itself it is possible to access the related Flickr
page

f. below these buttons we report the author’'s name. In this case “Daniel
Green”. Clicking on that name it is possible to search for the images made by
the same author

g. then the location name is reported. In this case “Phoenix AZ USA”

h. tags are reported as links. In fact, clicking on them a text query is
automatically generated to search for the clicked tag
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i. the extended link below the result image can be used to see the metadata
information in a separate window

j- the comments can be also shown using the comments link

k. finally if a description for the result is given, it is reported at the end of the box
as in the following example :

4. at the bottom of the page there is button that can be used to see the next
results in order of relevance to the query

5. anew text query can be lunched from just below the top of the page

For further details see [7].

4.2.3 User level testing

The Journalist helper scenario asks for all cases to be tested. Consequently the user level
testing should be guided by the questions proposed in the tables corresponding to case 1-5.
The following specific questions (which to various extents are Ul specific) could be added:

Satisfaction: Is it possible to save the copy as a favorite or bookmark for easy retrieval?
Efficiency: In what way might location be added to query?
Effectiveness: Is current time automatically added to query?
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Finally the test user could consider the following issues:

Does the Ul support effectiveness, efficiency and an overall impression of satisfaction (ease
of use, ease of learning, clear and tidy design etc)?

Is the Ul perceived as appealing and pleasurable? Are there any rejecting elements?

Is the chosen technology the most convenient one? Does it meet the challenges of a real
situation?

Is a help function available?

42.4 Comments on scenario, demo and technology

Date and time is a feature that is not supported by a special overlay. Currently there are no
plans for doing this either. The proposed social network and location overlays (cf. figure 16) are
not currently implemented as part of this demo although user name and location can be
specified as keywords.

43 HOLLYWOOD@HOME VIA WEB INTERFACE

This chapter specifies a test plan for the SAPIR components accentuated by the scenario
Hollywood@Home and a web interface for video search. As underlined in figure 21 these
components are the image, text and DRM overlays.

— — —>

Figure 21: Test cases and SAPIR components relevant to the Hollywood@Home scenario.

43.1 Search intentions

When watching films and film trailers at home additional information about particular scenes,
actors, locations, etc can be retrieved. The watcher might have slightly different search
intentions:

Find other film titles where similar actors or location is used and make them ready for
downloading and purchase.

Find additional information about the location used on this particular scene.
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Find additional information about the actors of this scene.

The watcher should be able to save and organize the collected information, and also share the
information with his friends.

4.3.2 User interface

Several free video providers are available on the web, such as YouTube, allowing video search
using text only, but are limited to metadata associated to the title or user tags (such as
comments or video description). In the implemented Ul we go beyond these limitations in order
to improve effectiveness of the video search queries.

The Ul provides the functionalities to search videos using text and images in the query with the
following functionalities (see figures 22-25):

search videos containing in the speech the text specified in the query

search videos or other images using in the query a keyframe or any other frame selected by
the user in a video

combine text and image to search videos containing similar images associated to a speech
segment containing the inserted text

Videos available in the collection have been processed using the UIMA video processing
pipeline developed in WP3. For each video both the audio and the visual part are processed.

Concerning the audio part a speech-to-text transcription is applied and the extracted text is
indexed in the text overlay. This results in the possibility to search directly in the video speech.

The shot segmentation is applied to the visual part and for each video segment (shot) a
representative frame (keyframe) is identified. For each keyframe the visual descriptors are
indexed in the image overlay. The keyframes for any video or any other frame selected by the
user for example in a playing video can be used to search for similar images in other videos (l.e.
find similar keyframes extracted from the videos) or in the image collection.

The walkthrough for a typical user experience associated to the implemented Ul is the following:

1. The user starts searching videos using text, such as in YouTube. The query returns a list of
video segments containing the inserted text in the associated speech segment.

2. The result list provides for each video segment the representative frame for that shot and
also the transcribed speech, highlighting the text metadata used in the query.

3. For each result the user can play the retrieved video segment with the possibility to seek in
the whole video and start playing the video from the beginning or from any position.

4. The keyframe associated to a particular video shot in the previous result list can be used to
find other videos (i.e. other video segments) with similar keyframes. Again the user can play
the video as explained in 3).

5. The user can improve the query effectiveness using a combined search with text and image,
using one of the keyframes in the previous result list and inserting additional text in the
guery. Again the user can play the video as explained in 3).

6. The Ul is browsable since for each keyframe in the result list, a link for similar images is
provided, in order to refine the query results.

7. When playing a video from the result list, the Ul provides possibilities to use any frame of the
current video to perform a query by image in the other videos as explained in 4) but also in
the SAPIR image collection.
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The improvements in the user experience with respect to the available solutions is that not only
text but also images can be used to search videos and a particular image in the video can be
used to search for similar images in the image collection, which is disconnected from the video
collection. Also the inverse could be easily implemented using the available components, using
one of the images of the image collection to search for a similar image in one of the videos of
the video collection.

Concerning the Ul implementation, the videos in the collection are published in flash format (as
YouTube) by a SAPIR streaming server via RTMP (Real Time Messaging Protocol), a protocol
developed by Adobe for streaming audio, video and data over the Internet, between a Flash
player and a server. It is worthwhile noticing that only the video playing is currently managed by
a central server, while the text and image query use the appropriate SAPIR overlays. Anyway
solutions for distributed or P2P video streaming are already available on the web and could be
adopted to avoid the central server bottleneck.

Figure 22: Hollywood@Home scenario: Web interface for text search in videos.
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Figure 23: Hollywood@Home scenario: Similarity search functionalities for images and videos.

Figure 24: Hollywood@Home scenario: Web interface for image search in videos.
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Figure 25: Hollywood@Home scenario: Image search using frame from playing video.

4.3.3 User level testing

The Hollywood@Home scenario asks for all cases to be tested. Consequently the user level
testing should be guided by the questions proposed in the tables corresponding to case 1-5.
The following specific question should be added:

Effectiveness: is highlighting of image region — part of scene — possible? Such functionality
might be useful and necessary when selecting object of interest (e.g. the actor and not the
volcano in the background).

Finally the test user should consider the following issues:

Does the Ul support effectiveness, efficiency and an overall impression of satisfaction (ease
of use, ease of learning, clear and tidy design etc)?

Is the Ul perceived as appealing and pleasurable? Are there any rejecting elements?
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Is the chosen technology the most convenient one? Does it meet the challenges of a real
situation?

Is a help function available?

4.3.4 Comments on scenario, demo and technology

The proposed DRM overlay (cf. figure 21) is currently not implemented as part of this demo.
Testing of DRM issues will however be done as part of the testing of the Journalist helper and
Music and text scenarios (chapter 4.2 and 4.5).

4.4 ADVANCED HOME MESSAGING VIA MULTIMODAL INTERFACES

This chapter specifies a test plan for the SAPIR components accentuated by the scenario
Advanced home messaging and multimodal interfaces. As underlined in figure 26 these
components are the image, text, speech and social network overlays.

— — —

Figure 26: Test cases and SAPIR components relevant to the Advanced home messaging
scenario.

44.1 Search intentions

The two situations described within this scenario represent different search intentions. Both are
taken place at home. In the photo session the user searches for similar images in image
collections of her social network. The search intentions eventually sums up to

Find similar images.
Share selected results with friends.

In the recipe session the user is searching for a recipe that matches the raw material (food) at
hand. The user might simply capture an image of a spaghetti box and verbally asks for recipes.
The search intention is
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Find recipes that match the raw material depicted on the image and present the chosen one
on the kitchen screen.

4.4.2 User interface

At the moment of writing this report, the Ul for Advanced Home Messaging is yet to be
implemented. What follows is a bird’s eye view of the user experience and some early design
shapshots that are being used as reference. New functionalities other than the ones here
explained will probably be added and some interaction concepts may differ substantially in the
final version.

The proposed Ul for this scenario is to be visual-oriented with few text clues and optimized for
multimodal input from the user, mainly touchscreen-based interaction and also some speech
commands to perform actions. A preliminary visual impression of the Ul is shown in figure 27.

Figure 27: Advanced home messaging scenario: A touch Ul.

In the figure there are several noteworthy Ul elements. The most visual of them are the two
images (blue and orange sunset photos). These are the working elements, the photos the user
may be interacting with at the moment. The user will be able to upload new working photos
using an ‘upload’ icon such as the one shown in the upper right, which will produce a standard
dialog box to select an image from the hard disk or provide an image URL.

Yet, the two images appear distinct. There is an ‘active’ photo (orange) and an ‘idle’ photo. A
user can select a photo clicking (or ideally touching) on it. Once the user touches, some action
icons appear on the lower border of the photo frame and the upper right side.

Both images are to be completely touchable by the user: by dragging one from a corner, the
user will be able to expand them so they appear bigger. The user will also be able to rotate them
freely and move them around by dragging them from the centre. In this way, a searching user
will be able to organize his search work space and change focus to one image search to
another.
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Figure 28: Advanced home messaging scenario: Options available when an image is activated.

As said before, once an image is clicked on it becomes the ‘active’ one and some icons appear.
These are, from left to right in figure 28:

Query: Performs a content-based query for images similar to this one
GPS: Searches for images with GPS coordinates close to this one
Text: Opens a new dialog for adding text to the image search

Bookmark: Stores the image in the user’s ‘favorite images’, which will then be accessible in
later uses.

Download: Fetches the image from the SAPIR network and saves it to the user's computer

Clicking any of the search possibilities, the system initiates a similarity search. The query result
is shown in figure 29.

Figure 29: Advanced home messaging scenario: Visualization of results from a similarity search.

Here, a similarity query yields 8 similar images that are arranged in a corona around the original
image. These images would ‘pop out’ of the original image on download. The similarity search
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icon (here, a magnifying glass) is highlighted to signal our last action. A new click on the
similarity search icon would pop close the search results. Any of the search results is an image
on its own, so they may be dragged to anywhere else in the workspace, scaled to an
appropriate size, and its magnifying glass icon tapped on to begin a new, refined search based
on this new image.

On the right side of the screen (see figure 30) there is a general-
purpose toolbar to control additional aspects of the prototype. From top
to bottom several elements are identified:

An ‘upload image’ icon, already explained in this section.

A ‘friends’ icon, whose functionality would be sending an image to a
friend. Yet to be refined, initially it could just send e-mail to a friend’s
address. Later incarnations could enable sending the image to
friends in various social networking sites such as Facebook, MSN
spaces or Flickr. For the testbed trials a simple menu with a fixed
list of recipients might be used for the sake of simplicity.

An ‘arrange’ icon, used to arrange in a tile-like fashion all the
opened photos. This is very handy when dealing with more than a
few opened photos.

An ‘options’ icon, used to access basic search options for the
regular user (number of query results to download, some
customization) and also advanced search options (collection, result
merging algorithms...).

A ‘help’ icon that could enable an on-screen video on the usage of
the system or even a hands-on tutorial with some visual cues to
help novice users.

Figure 30: Advanced home messaging scenario: General-purpose toolbar.

Technologically speaking, this touch interface is being developed with Microsoft Silverlight, a
rich internet application framework very similar in concept to Adobe Flash. The whole application
would be rendered by the Silverlight plugin on a single web page. This client application would
access a SAPIR gateway node in a similar way than the mobile prototype does, uploading
queries and downloading similar content.

Aside from this touch-based interface, we plan to experiment with two additional entry
modalities:

Gesturing: touch or mouse driven gestures could be used to quickly perform common
actions (e.g., dragging on an image while shaking to remove it from the panel). This would
undoubtedly be used mainly by the more advanced users, but the unique nature of this
system, very visually based and with minimal interaction commands, may be very suited for
research on this use.

Speech: the prototype is to be built to be listening to a TCP socket open on a port, which will
be used to hook up a speech recognition engine for various commands. The technology
used will be Dragon Naturally Speaking natural language recognition plus a text parser to
recognize the select speech utterances that are commands for the system.
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4.4.3 User level testing

The two activities described within this scenario include all test cases and thus the user level
testing should be guided by the questions proposed in the tables corresponding to case 1-5.

Finally the test user should consider the following issues:

Does the Ul support effectiveness, efficiency and an overall impression of satisfaction (ease
of use, ease of learning, clear and tidy design etc)?

Is the Ul perceived as appealing and pleasurable? Are there any rejecting elements?

Is the chosen technology the most convenient one? Does it meet the challenges of a real
situation?

Is a help function available?
Does the Ul offer opportunities to manage members of the social network?

4.4.4 Comments on scenario, demo and technology

The proposed social network overlay (cf. figure 26) is currently not implemented as part of this
demo. Testing of social network issues will however be done as part of the testing of the
Journalist helper scenario (chapter 4.2).

4.5 MUSIC AND TEXT SEARCH VIA PC INTERFACE

This chapter specifies a test plan for the SAPIR components accentuated by the scenario Music
and text and a PC client. As given in figure 31 these components are the music, text and DRM
overlays. Details can be found in the forthcoming SAPIR deliverable D5.6 on the SPINA overlay
for music.
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Figure 31: Test cases and SAPIR components relevant to the Music and text scenario.
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45.1 Search intentions

In this scenario the actual user is listening to a piece of music that wakes his curiosity. He
records the music to make it part of a searching query. The recording device being used is not
specified but a music file is eventually transmitted to an identifiable storage location on a PC.
The quest for more information might be grounded in diffuse wishes for more information or in
specific questions as those suggested here:

Identify the music, which is the title, who are the composer and the author of the lyrics, etc
When and where was it launched, background information, etc
| want to stream/download/purchase the music and feel confident about it (legitimacy etc).

I want recommendations for similar pieces of music.

45.2 User interface

SPINA is not based on a client/server paradigm; it is rather a peer-centric overlay. Therefore,
the peer includes the actual Ul, the local search engine and the peer network apparatus needed
to communicate with the other peers, which in turn have got their own Ul and local search
engine.

Figure 32: Music and text scenario: PC client interface.

The Ul (figure 32) has been designed according to the principle of displaying both the peers and
the super-peers ranked by degree of relevance (see D5.6) and the documents retrieved from
the network ranked by degree of relevance too. In this way, the user can browse the network of
peers while browsing the retrieved documents.
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The Ul allows the user to submit a textual query, a music query (e.g. an example music
performance), or both. The latter option implies the use of a music overlay together with a text
overlay. While SPINA can deal with text too, the experimentation and the implementation of the
integration of music and text have also been done with the Lucene overlay (and SPINA of
course).

Two versions of the Ul have been designed and implemented. A version allows the user to
access a network of peers and their collections of music documents by submitting a music query
and by browsing the ranked list of super-peers, the ranked list of peers connected to each
retrieved super-peer, and the ranked list of retrieved documents. Another version allows the
user to access a network of peers and their collections of music documents through the SPINA
overlay, and a network of peers and their collections of text through the Lucene overlay. The Ul
of this version allows the user:

To upload a music file to be used as an example of his information need.

To insert a textual query, possibly using the musical terms that describe the music content
(e.g., tonality and tempo)

To combine the content based description with the textual metadata.

While the browsing of the peers and super-peers is not provided in this “music&text” version, the
browsing of the retrieved documents can be performed on four different types of lists:

1. A list of music documents retrieved by the SPINA music overlay alone, with additional
information about the peer that actually contains the document; the user can download and
listen to the music file by simply clicking on an icon, because the SPINA peer can directly
contact the peer containing the file.

2. Alist of music documents retrieved by the text overlay; in this case it is not possible to listen
to the music files, which are stored as XML documents containing the metadata; a possible
extension of the functionalities may regard the possibility to access to the textual metadata,
in order to have a better description of the file content.

3. A merged list of music documents, retrieved either by the SPINA and the text overlays. The
list is obtained by applying data fusion techniques. Given that in this list there could be
documents retrieved only by the text overlay, the user can listen only to a limited number of
documents in this list.

4. An alternative merged list, where the documents retrieved by the SPINA overlay are
reranked according to the results of the text overlay. In this case, which is probably the most
useful for a user who needs to evaluate the results by listening to the retrieved documents,
the user can listen to all the documents in the list.

45.3 User level testing

The Music and text scenario asks for all cases to be tested and the user level testing should be
guided by the questions proposed in the tables corresponding to case 1-5. No specific
guestions are added.

Finally the test user should consider the following issues:

Does the Ul support effectiveness, efficiency and an overall impression of satisfaction (ease
of use, ease of learning, clear and tidy design etc)?

Is the Ul perceived as appealing and pleasurable? Are there any rejecting elements?

Is the chosen technology the most convenient one? Does it meet the challenges of a real
situation?
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Is a help function available?
45.4 Comments on scenario, demo and technology

The proposed DRM overlay (cf. figure 31) will be implemented as part of this demo. Testing of
DRM issues will also be done as part of the Journalist helper scenario.
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5 SUMMARY

Table 6 lists which technologies will be used in which scenario and what remains to be done in
order to complete the scenarios in addition to integration activities.

Table 6: Technologies available to test the 5 scenarios.

Scenario Tourist Journalist Hollywood @- Advanced home | Music and text
searching helper home messaging
User Mobileinterface | Web interfacefor | Web interfacefor | Multimedia PC client
interface for image search | image and text video and text interface for interface for
search search image and text music and text
search. search
Todo
Collection Image and text Image and text Todo (we should | Image and text Music and text
type (CoPhIR — (CoPhIR — have a new (CoPhIR — (music collection
100M) 100M) collection — 100M) used by Spina)
either from BBC
or by crawling
Y ouTube)
Feature Image and text Image and text Shot and speech Image and text Music and text
extraction segmentations
P2P Content | Image (Mufin), Image (Mufin), Image (Mufin), Image (Mufin), Music (Spina),
overlays text (Minervaand | text (Minervaand | text (Minervaand | text (Minervaand | text (Minervaand
Lucene), Lucene), Lucene) Lucene), speech | Lucene)
location, DRM location, DRM (Lucene), social
network (Sonar)
Query Done Done Todo (Need Done Done
Analyzer to some
split queries performance
and merge improvements)
results
Online N.R. Todo N.R. N.R. N.R.
Indexing
DRM Currently using Currently using N.R N.R. Todo
simple CC simple CC
license license
Social Done (on 1M Done (on 1M N.R Done (on 1M N.R
networ k only) only) only)
Caching Done Done N.R N.R. N.R
L ocation Todo Todo N.R N.R N.R
overlay
Responsible | TID Telenor, CNR | Eurix, IBM, TID, MPG UPD
for user level TID
testing

N.R. = not required

Note that the responsible partner for each scenario is indicated in bold format.
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Also note that there is a need for some interface changes and implementation of additional
functionalities for the actual testing to take place.

The detailed specification of number of informants for testing cases at the user level should be
decided by the partners responsible for the testing. A minimum of 5 informants for each case to
catch variations has been suggested.

In addition to the user level testing, system level testing targeted at the P2Psearch component
of SAPIR will be carried out by several partners in task 8.3 and 8.4.

Further a set of demonstration cases addressing SAPIR feature extraction, P2P indexing and
networking have been carried out and reported in SAPIR deliverables [9], including: peer joining
system (MPI), peer leaving system (MPI), feature extraction on video collection (Xerox), online
indexing (MPI), similarity caching (CNR/MU-Brno).

The testing period is scheduled for Q2 2009.
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APPENDIX 1 USER REQUIREMENTS

From the user’s point of view searching for multimedia content accentuates three challenging
tasks: formulating the query, grasping the essence of the presented search result, and, if
necessary, refining the query. These tasks are reflected in the requirements presented in tables
A — C which sort the requirements according to their relevance to effectiveness, efficiency, or
user satisfaction.

The user requirements listed here are not exhaustive, but summarize the output from the
general discussion on usability determinants, the requirements outlined from the scenario

development process, and the findings from task 1.2.

Table A. User requirements relevant to effectiveness

Effectiveness

User requirements

Does the service allow you to
precisely formulate your
request?

Menu items should be specific and semantically rich.

In case of image retrieval: It should be possible to specify the
size of the wanted image.

In case of audio retrieval: It should be possible to specify the
maximum recording time.

Query refining should be facilitated (e.g. by bookmarks).

Do you get the requested
results?

Occurrence of false matches should be minimal.

Do you get sufficient recall
information to judge the
value of the result?

If any relevance to the user is assumed, information about
sources visited should be given (e.g. number, size, indexes
last updated, etc).

Table B. User requirements relevant to efficiency

Efficiency

User requirements

Do you formulate precise
gueries with minimal
efforts?

System should keep and utilise the user’s search history.

User preferences should be stored in profiles and, when
relevant, automatically added to query.

Do you get the results within
reasonable time?

Start-up time of the client should be short.

Time for retrieval should be acceptable.

Does the ranking and
presentation of the results
fit the intention of your
quest?

Result lists (in case of many hits) should be sorted to better fit
the user’s searching intention. For instance: By author or
performer in the case of audio. By photographer in the case of
images, publishing date, etc.

Profile information should be utilized to rank results.

Do you find it efficient
(attractive) to provide
content?

Annotation should not be labor-intensive (e.g. standard
formulations and terms should be introduced).

Pricing should be handled by simple mechanisms.
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Table C. User requirements relevant to user satisfaction

Satisfaction

User requirements

Do you find the service easy
to use?

e.g. easily learned, no hassle
in use, no errors, logical
structure of menus

Multimedia query elements should be sufficient to initiate search
(extra information should be given when needed).

Available context information should be automatically utilized to
formulate query (burden on system, not on user).

Minimal number of clicks should be needed to formulate query.

Minimal page-to-page navigation should be needed to view
search results.

License and purchase information should be easy accessible.
Pages should be adapted for readability on small screens.

Sufficient information about the search result should be given at
a high level (to prevent clicking uninteresting links).

Do you find the service
enjoyable to use?

e.g. pleasant, comfortable,
nice design

Font sizes and legibility should be adapted to each user’s needs
(e.g. when the TV screen is used).

Functionalities, result presentation and user interface should be
adapted to actual device.

Do you get sufficient
support?

e.g. during installation
phases or when
unexpected situations or
errors occur

Downloading / streaming status should be shown.

A help function should be available in all menus and provide
general information about the application and how to use it.

Help functions should be adapted to current situations.

User interface elements, help facilities and system messages
should be shown in user’s native language.

Subscription and un-subscription should easily be done, e.g.
continuous search services, social networks, etc.

Do you find the cost/benefit
ratio reasonable?

Searching costs should be minimal as there is a strong belief in
the “free and no-cost Internet”.

Do you trust the providers of
the service?

e.g. no manipulated content,
IPR taken care of

Origin source and publisher should be specified if possible.

Search in preferred social networks should be prioritised, if
supportive to task.

Result lists should not favour certain products and brands.

Manipulation of multimedia elements should be possible to
discover.

IPR and origin data should easily be found.

Should be possible to see whether the multimedia element has
been used by others (when, by whom, purpose - traceability).
Relevant in the Journalist helper scenario.

Do you find the service
accessible?

e.g. mobility issues

The service should be accessed at any time from anywhere by
means of preferred device.
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