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Executive Summary 

This deliverable reports the investigation into interaction models for 
Personal Information upload and access. The deliverable describes the 
T1.1 requirements, State of the Art in Personal Intelligence management 
and the User Interaction Models; which are developed into examples of 
interaction scenarios.  

WeKnowIt focuses its research effort on developing methodologies, 
technologies and tools to exploit Collective Intelligence; in particular this 
deliverable focused on analysing methodologies and technologies for 
Personal Intelligence management and on devising interaction design 
models for such tasks in a multimodal and multimedia context, deriving 
generic requirements. 

The Personal Intelligence layer will enable users to efficiently upload and 
retrieve intelligence using a range of devices, from mobile phones, to 
PDAs and personal computers. The user will be able to submit raw 
material or resources annotated with semantic web or Web 2.0 
techniques.   

WeKnowIt applications should have interfaces accessible by different 
devices. The use of different devices with different capabilities requires the 
ability to present the content and functionalities using different modalities. 
This requires multimodal interfaces to be developed in order to better fit 
the device and the context of interaction. For example, the same 
application for uploading pictures could use a voice enabled annotation 
modality when accessed via mobile phone and a keyboard based modality 
when accessed via a desktop.  

The modalities of presenting the content will depend on different 
variables: 

1. Device used 

2. Context of interaction (i.e. during an emergency or on a beach 
during a holiday) 

3. User preferences 

Once content is submitted, a series of processing and analysis procedures 
take place in order to exploit all available sources of information in the 
framework of the other Information Layers (Media, Mass, Social and 
Organisational). User and context modelling paradigms will be employed 
to enable personalised access to the content and knowledge, available 
from the proposed applications.  
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This deliverable initially examines the basic user and system requirements 
identified in D7.1; to present functional and non-functional requirements 
related to Personal Intelligence Management. 

A detailed analysis of the State of the Art for Personal Intelligence 
Management, in particular Upload and Access, is then presented. 

Two interaction model designs have been specified, that focus on the 
tasks of Personal Intelligent Upload and Personal Intelligence Access. 
These models abstract the basic user interactions without details like 
screen layout, interaction objects, and other creative aspects of a user 
interface design.  

The interaction design models were then illustrated by requirements and 
approaches derived from the State of the Art, providing visual mock-ups 
of how the application may “look and feel” to the end-user. In the most 
part, these exemplars have been based on the case study scenarios 
detailed in D7.1 and were designed both for mobile and fixed access.



   D1.1 – v. 16 

 

5 

Abbreviations and Acronyms 

 

AGPS Assisted Global Positioning System 

AJAX Asynchronous JavaScript And XML 

CMS Content Management System 

EXIF Exchangeable Image File Format 

GIS Geographic Information System 

GPS Global Positioning System 

HCI Human Computer Interaction 

HS Hybrid Search 

KB Knowledge Base 

KM Knowledge Management 

KS Keyword-based Search 

PC Personal Computer 

PDA Personal Digital Assistant 

RDF Resource Description Framework 

RSS Really Simple Syndication 

SW Semantic Web 

UGC User Generated Content 

WP Work Package 

WWW World Wide Web 

W3C World Wide Web Consortium 



   D1.1 – v. 16 

 

6 

 

Table of Contents 

 
1. Introduction ............................................................................... 8 

2. Requirements ............................................................................12 

2.1. Functional requirements........................................................12 

2.1.1. Requirements for User Interaction................................12 

2.1.2. Requirements for Personal Intelligence Management.......13 

2.2. Non-functional user requirements...........................................17 

2.2.1. Trust........................................................................17 

2.2.2. Privacy.....................................................................17 

2.2.3. Accessibility ..............................................................18 

2.2.4. Reliability .................................................................18 

2.2.5. Ease of use...............................................................18 

2.2.6. Documentation/Help ..................................................18 

2.2.7. Resilience .................................................................18 

2.2.8. Personalization ..........................................................18 

2.2.9. Latency ....................................................................18 

2.2.10. Self-declaring design..................................................19 

2.2.11. Selection and navigation assistance (“agents”) ..............19 

3. State of the Art..........................................................................20 

3.1. Support for multiple users, multiple visualisations and multimodal 
communication ..........................................................................20 

3.1.1. Support for Information Visualisation for Data Analysis ...23 

3.2. Personal Intelligence Management..........................................24 

3.2.1. Upload .....................................................................26 

3.2.2. Access .....................................................................31 

3.2.3. Applications ..............................................................38 

4. User Interaction model................................................................42 

4.1. Personal Intelligence Upload ..................................................43 

4.2. Personal Intelligent Access ....................................................52 

5. Conclusion ................................................................................64 

6. References ................................................................................65 



   D1.1 – v. 16 

 

7 

List of Figures 

 

Figure 1 - High-level representation of the Personal Intelligence model ... 9 

Figure 2 - Information restriction factors ............................................ 9 

Figure 3 - Overview of WeKnowIt Intelligence Layers and their relations 10 

Figure 4 - Mobitrace user interface - a user is geo-located on a map......25 

Figure 5 - Tag Cloud taken from Meerkat ...........................................28 

Figure 6 - Facebook Interface...........................................................39 

Figure 7 - Facebook iPhone application ..............................................39 

Figure 8 - Flickr user interface..........................................................40 

Figure 9 - Flickr mobile interface ......................................................40 

Figure 10 - Evernote user interface ...................................................41 

Figure 11 - Personal Intelligence Upload Interaction Diagram ...............44 

Figure 12 - Personal Intelligence Access Interaction Diagram................53 

 

List of Tables 
 

Table 1: Complementary strengths of pen and speech as input modalities 
[44] .............................................................................................20 



   D1.1 – v. 16 

 

1. Introduction  
WeKnowIt focuses its research and development effort on creating 
methodologies, technologies and tools to exploit Collective intelligence; in 
particular WP1 aims at designing, developing and testing the 
methodologies and technologies for Personal Intelligence management. 
This process will lead to personalised upload to and retrieval from 
Collective Intelligence emerging from the analysis of multimedia content, 
thereby establishing a two-way communication and supporting access to 
different type of users and organisations using multiple devices. 

Personal Intelligence is the organization and presentation of 
information available in the form of videos, images, text messages or 
existing documents (e.g. Web pages, blogs, etc.), as well as knowledge at 
a semantic level, which is derived from the processing of the former, in a 
manner adjusted to the preferences and current circumstances of the 
users. The Personal Intelligence layer will enable users to efficiently both 
upload and retrieve intelligence using a range of devices, from mobile 
phones, to PDAs and personal computers. The user will be able to submit 
raw material or resources annotated with semantic web or Web 2.0 
techniques.  Once content is submitted, a series of processing and 
analysis procedures take place in order to exploit all available sources of 
information. User and context modelling paradigms will be employed to 
enable personalised access to the content and knowledge, available from 
the proposed applications.  

Applications and services based on Collective Intelligence would be 
expected to have reached their peak of usage by 2015. Even though by 
that time many decisive factors such as the consumer trends on 
technology use (e.g. internet applications and live services), or the 
capabilities of future networks and terminals are expected to have 
changed, the user-centric interaction model that is expected to take place 
will remain the same.  

This model will consist of a large number of “entities”: the actual events, 
the mechanisms of capturing event information (e.g. image and video 
cameras, geolocation possibilities, automatic recognition of voice 
annotations, etc.), the content types, the types of users, the devices, the 
network technologies, the network operators, the service providers, 
organisations, regulatory bodies, etc.  All these constitute the “degrees of 
freedom” that dictate the quality of services offered to the end users.  

In Figure 1 we present a rough representation of this model. It is 
effectively a user-centric interaction model or alternatively, an end-to-end 
two-way information flow model. The main communication flow shown is 
between a User and the Business user. However, other communication 
possibilities exist like User-to-User (Peer to peer), User-to-UserGroup, 
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BusinessUser-to-UserGroups, where UserGroup communication can take 
place through unicast/multicast or broadcast ways. 

 

 
Figure 1 - High-level representation of the Personal Intelligence model 

 
The rendition of an event by the end users, according to their perception 
and recording of it, is collected and sent to the system, to be processed by 
the intelligent services. However, the uplink flow of this Personal 
Intelligence confronts limitations imposed by natural attributes of the 
elements through this flow. Specifically, due to the different types of 
users, the diverse mechanisms for content capture or the varying 
capabilities of devices and the access possibilities of the available 
networks, the actual information submitted to the system’s algorithms 
may be demoted from what is expected or intended. This scaling down of 
information as perceived by the users being present at the time of an 
event, versus the quality of information that finally reaches the system is 
visually portrayed in Figure 2. This has implications in the quality of 
offered services, but to a great extent, is subject to the technological 
advances in the mobile devices and the wireless networks.  
 

 
Figure 2 - Information restriction factors 

 
Personal Intelligence will be investigated accordingly to three major 
perspectives: 

 Multi-modal interaction techniques: WeKnowIt applications will be 
accessible using different devices with different capabilities ([9]).  
Semantic technologies will be used to define the tasks and the 
presentations in different ways, while Web 2.0 will constitute the 
basis for the interaction design and intelligence profiling. Usability 
will be empowered by content based analysis of input (images, text, 
videos), which will be provided by Media and Mass Intelligence, as 
well as on social, community and organisational analysis (Social and 
Organisational Intelligence), which will lead to more autonomous 
content actions, thereby reducing the interaction burden on the 
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user. 
 User annotation: WeKnowIt applications will utilise a mixture of 

semantic annotation (e.g. ontology-based annotation) and Web 2.0 
tagging, according to the information required and the type of user. 
WeKnowIt applications will also make use of Media Intelligence, in 
that it will provide automatic (or semi-automatic) annotations for 
user-generated content.  

 User and context modelling: WeKnowIt applications will provide 
guidance and proactivity in order to facilitate the interaction, to 
reduce the interaction complexity. 

 
 

The Personal Intelligence Layer will cooperate with all the other 
Intelligence Layers to create Collective Intelligence (see Figure 3). 

 

 
Figure 3 - Overview of WeKnowIt Intelligence Layers and their relations 

 
The previously outlined requirements will be dealt with in WP1 by a 
number of different tasks. Task 1.1, Interaction model design, focuses on 
developing a set of scenarios to show the interaction modalities of a 
system actor during the information uploading and information access 
process.  

This deliverable will investigate the generic interaction model for a system 
actor in a multimodal and multimedia context, deriving generic 
requirements. 
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First and foremost, WeKnowIt applications should have interfaces 
accessible by different devices. The use of different devices with different 
capabilities requires the ability to present the content and functionalities 
using different modalities. This requires multimodal interfaces to be 
developed in order to better fit the device and the context of interaction. 

For example the same application for uploading pictures could use a voice 
enabled annotation modality when accessed via mobile phone and a 
keyboard based modality when accessed via a desktop. The modalities of 
presenting the content will depend on different variables: 

• Device used 

• Context of interaction (i.e. during an emergency or on a beach 
during a holiday) 

• User preferences 

The user will be able to submit raw material or resources annotated with 
semantic web or Web 2.0 techniques.  Once content is submitted, a series 
of processing and analysis procedures take place in order to exploit all 
available sources of information.  
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2. Requirements 
The Personal Intelligence layer enables users to interact with the 
WeKnowIt Knowledge Base and services, by uploading intelligence and 
retrieving it using a range of devices (from mobile phones, to PDAs to 
personal computers) in different contexts of interaction. 

In the following section we will summarise the User Requirements derived 
from the Emergency Response and the Consumer Group Study scenarios 
(presented in D7.1) focusing on the main topics of Personal Intelligence 
Upload, Access and Management, dividing them into functional and non-
functional requirements. Functional requirements are defined as outline of 
the functionalities of a system, in terms of behaviour, inputs and outputs. 
Non-functional requirements define qualities of the system, as in how the 
system is supposed to be, i.e. accessibility, privacy, trust. 

2.1. Functional requirements 

2.1.1. Requirements for User Interaction 

The peculiarities of WeKnowIt human system interaction are mainly in the 
need of supporting the user in complex tasks and contexts, like supporting 
a mobile user during an emergency in a reliable and resilient way. To this 
end some requirements have been identified that must be met to support 
an efficient, flexible and natural interaction. 

 

Support for multiple users and multiple visualisations 

As WeKnowIt applications will be used by a number of different users, 
with different privileges in different contexts, they must be able to support 
different visualisations of the data, filtered accordingly to the user 
preferences, the user history and profile. This involves the need of 
authenticating the user, so a user profile can be created and kept by the 
system, and information can be accordingly filtered. 

The system may offer the user the possibility to switch between several 
dimensions to visualise information, for example 

• Time, in which data is ordered following a timeline 

• Geographical location, in which data is displayed on a map 

• Priority, in which the most critical/important/pertinent data shown 
or emphasised  

Another requirements that users may have, for example in an emergency 
situation, is for the information to be shown on a large communal display; 
to help and support the decision making process by the Emergency 
Response professional personnel. 
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The switching between different dimensions should be possible at any 
time; when a user model will be implemented that contains details about 
the preferred interface; this model may be inferred from the user actions. 

 

Support for Multimodal Interaction 

The scenarios in which a WeKnowIt system actor will find themselves are 
characterised by mobility, unpredictability, needing a quick response. The 
user will be accessing the system using different devices (desktop 
computer, PDA, mobile phone) in different circumstances (on the beach on 
holiday, during a fire) for different purposes (finding the nearest 
restaurant, contacting the emergency services). To provide a flexible and 
efficient human-system interaction a multimodal interface can be adopted, 
to guarantee usability and accessibility in multiple circumstances. 

A multimodal interface provides the users with multiple modes of 
interfacing with a system, i.e. does not just rely on the use of a keyboard 
and mouse input but also on the combination of different modalities (e.g. 
visual, vocal, haptic) to improve the usability. The idea between 
multimodal interfaces is to complement the weaknesses of one modality 
with the strengths of another thus increasing the robustness of the 
interaction. For example, it is common to combine modalities for inputs 
and outputs like visual modalities (i.e. geographical visualisation) and 
voice modalities (i.e. speech recognition). Or in another example, during 
an emergency situation a user may not be able to quickly type a message 
but may be able to record the same message: it is the task of the 
application then to convert this message to a common format and pass it 
to the Knowledge Base for further elaboration and reuse. 

 

Support for Information Visualisation for Data Analysis 

The scenarios in which a WeKnowIt system actor will find themselves are 
characterised by huge amount of information of different type delivered at 
different times. To make possible for a user to deal with the information 
without being overloaded and to use the available information for further 
analysis and to take decision it is necessary to provide advanced 
visualisations.  

WeKnowIt visualisation techniques will support domains like geographic 
data, social data, images and videos; thus helping the user in the 
information analysis task. 

 

2.1.2. Requirements for Personal Intelligence Management 

Personal Intelligence Management involves the research and development 
of methodologies and technologies for personalised access to and retrieval 
from Multimedial Collective Intelligence. 
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Collective Intelligence will be built from contribution from all the other 
intelligence layers and will emerge from content available in different 
formats: videos, images, text messages or existing documents (e.g. Web 
pages, blogs, etc.).  The content that is submitted by the user can either 
be already enriched with metadata (either implicitly or explicitly) or can be 
simple data. This content and relevant content submitted by other users 
together with available metadata will then be processed to extract hidden 
knowledge and enrich it with new semantic metadata contributing to the 
creation of Collective Intelligence. 

 

Upload 

Personal Intelligence Upload is a concept that does not simply refer to the 
physical upload of information on a server but to the upload of knowledge 
into a Knowledge Base. By this we mean that an “upload” action is made 
whenever the user interacts with the Knowledge Base to add new content, 
either in the form of new data or metadata. For example an “intelligence 
upload” could be a new raw image being submitted to the Knowledge Base 
or a semantic annotation that links part of that image to a specific concept 
in the domain ontology. 

The steps involved in Personal Intelligence Upload could be summarised 
as: 

• Upload/Create new raw data 

o pictures 

o videos 

o text 

o other resources 

• This raw data may be already enriched with metadata like EXIF data 
or geolocation coordinates 

• Annotate new/already existing data 

• Tag new/already existing data 

Of course the Intelligence Upload process may be part of the Intelligent 
Access process, as new intelligence may be uploaded to the Knowledge 
Base for example when the user is browsing. For example, when a user 
model is defined, this could be updated with the history and preferences 
of the user, derived from their actions.  

Users of WeKnowIt applications will be provided with means to upload 
content, either via normal browser interface or via dedicated applications 
installed on their devices. Moreover, functionalities for uploading metadata 
to the Knowledge Base should be provided, such as tagging and 
annotating functionalities and feedback functionalities. 
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Tagging/Annotation functionality 

When users upload personal content to the WeKnowIt applications, they 
need ways to annotate this content to enable its effective retrieval. The 
user must be able to tag information, edit other people tags and remove 
tags and classifications. Users are still free to upload content without 
annotation; the WeKnowIt application will then use the Media Intelligence 
Layer, which will also exploit information extracted from the Mass and 
Social Intelligence Layers, to enrich and supplement the annotations 
provided by the users. The tagging process should be performed through 
different modalities, for example a user can use the voice modality to tag 
their pictures on a mobile phone and then upload the content to 
WeKnowIt. 

Feedback 

The user will provide feedback to the system, either explicitly, e.g. 
accepting or rejecting recommendations, or implicitly via the user’s 
actions when interacting with the system. This will help the system 
improve performance, for example by customising its recommendations 
and prioritising the intelligence visualisation. The feedback will also help 
building the user profile, therefore improving personalisation of the user 
interface. 

 

Access 

Accessing WeKnowIt to retrieve information means having functionalities 
to access a heterogeneous and large-scale Knowledge Base, which could 
potentially include many different document types and information. The 
user must be provided with means to search and browse documents and 
metadata. WeKnowIt applications will provide access to knowledge using 
push/pull modalities and exploiting automatic and manual geo-location to 
tailor their functionalities. 

Search functionality 

The system shall allow the user to perform intelligent searches over the 
Knowledge Base, e.g.: 

• For other similar information 

• For location (location-based search) 

• For other members 

The results should be user generated content from the WeKnowIt 
community plus, if needed, aggregate information from the available 
resources. 

Browsing 

WeKnowIt information space is expected to be large scale and 
heterogeneous, as it will contain user submitted content as well as content 
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automatically gathered from the WWW in selected appropriate 
applications. This content may be of different nature (blog, guides, photo 
albums, hypertexts), format (images, video, text) and may have different 
metadata and characteristics associated. For example, while user 
submitted content will contain user-generated metadata, this content can 
also be enriched to contain metadata that have been automatically 
generated by the Media Intelligence Layer. 

 

Workflow Management 

The knowledge available in WeKnowIt Knowledge Base will not only be 
data or information about the data (as analysed in the sections before), 
but also information about the user, task and processes. To enable easy 
and user-friendly task and process management, WeKnowIt applications 
will provide means to create, edit and manage workflows. Workflows are 
efficient way to manage the user tasks, as they allow representing a 
sequence of operations and the interaction between the system agents in 
an abstract way. 

In WeKnowIt, workflow will be analysed by WP5, however some related 
interaction and interface side user requirements are outlined below. 

Create workflow 

In order to create a workflow the user must be able to 

• define parameters for the information to be stored, i.e. in the case 
of a trip define duration, main interests etc 

• define security level (public, invited, private) 

• invite other people to join the workflow 

Select checklist 

WeKnowIt application will provide the user with means to ease the task 
and workflow management; one example is the possibility to choose and 
select pre-made checklists for planning from a set of provided checklists. 
Checklist will define common tasks that need to be conducted: the tasks 
in the checklist can be modified/added/removed, the order can be 
changed and the status of a task set. In order to manage information 
about users, the user needs functionalities to access this information, as 
outlined below. 

Personal Network browsing 

Personal Network browsing allows the user to traverse all of their 
networks (e.g. friendship, affiliation) to manually or semi-automatically 
(through system suggestions) search the neighbourhood for information. 

Chat Functionality and Messaging for Group Members 

The system shall allow multi-user chats and other means to improve 
communication between the users, such as sending and receiving personal 
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messages (i.e. email, texts). The user must also be able to forward 
intelligence to other users. 

 

Automatic Services 

WeKnowIt Collective Intelligence can be exploited by the Personal 
Intelligence Layer to provide automatic services to the user, whether 
location-based or not. Examples of such services are listed as 
requirements below. 

System Suggestions  

The system shall suggest possible relevant information based on the initial 
facts that the user has given. For example, for a trip planning task the 
system shall suggest possible destinations based on the participants, their 
profiles and costs. The system should also automatically show some 
interesting facts about possible destinations (interesting events, cost 
factors, likely participants, etc.). The system shall also be able to 
recommend alternative or new destinations, hotels, restaurants and other 
sights or services to the users that are planning a trip or currently in the 
during trip phase 

 

User and context profiling 

User and context modelling is fundamental to tailor the tools, the 
functionalities and the interfaces to the task the specific user is doing in a 
given circumstance. 

 

2.2. Non-functional user requirements 

2.2.1. Trust  

The users must be able to trust the system. The system should be able to 
portray any variation in the quality of the information it provides. The 
system may suggest actions (e.g. categorising an image) but should 
always provide means for user confirmation. Also the user should be able 
to correct and augment the information. The responses provided by the 
system should be consistent and reasoning processes (if applied) should 
be transparent. The user’s trust is a system will be dictated by the 
system’s ability to fulfil the other requirements, in particular privacy, 
reliability and resilience. 

2.2.2. Privacy  

Different user roles must be accounted for when displaying information. 
For example, administration users must be able to control the information 
displayed to other users and the tagging. Moreover all personal 
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information and data should not visible to other users if the owner does 
not explicitly agree on that. 

The users may not be subjected to a system functionality (e.g. target of a 
recommendation) if they don't agree (indirect use of personal data, usage 
of personal data even when not explicitly displayed) and they must be 
able to control incoming communication and incoming links 
(friendship/favourite links, etc.): which types of content/links a user wants 
to allow, which users may create those content/links. 

2.2.3. Accessibility 

The system has to be accessible by all people (whether they are disabled 
or not); special laws and regulations of the involved countries have to be 
attended. The text, the wording and the conceptual design should be easy 
to understand for all kinds of people, especially in emergency situations. 

2.2.4. Reliability 

The system should be reliable both in terms of information automatically 
gathered or extracted. The displayed content and the recommendations 
have to be reliable for the user, if possible the system has to check the 
trustworthiness of content or users before using it as a recommendation; 
as far as possible the reason why a particular recommendation has been 
made should be displayed. 

2.2.5. Ease of use 

The use of the system should not be a burden to the user, as this may 
influence the system’s effectiveness. In addition where the system is not 
used on a regular basis, as with systems employed in emergency 
situations, it is of primary importance to have an interface very simple 
and easy to understand and operate. 

2.2.6. Documentation/Help 

The system should be well documented to help users. 

2.2.7. Resilience 

The resilience of system is also a factor of its reliability, however it is more 
related to the system ability to maintain an acceptable level of operation 
in case of external influences, such as network faults. 

2.2.8. Personalization 

The interactions and typical behaviour of the user should be applied in 
evolving and optimising the system according to the user preferences. 

2.2.9. Latency 

The users expect fast loading time and clear notifications when and why 
the system needs more time to find or calculate something. 
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2.2.10. Self-declaring design 

All colours, elements and icons should be designed to support the user in 
understanding the system and interacting with it in an easy and efficient 
way. 

2.2.11. Selection and navigation assistance (“agents”) 

Users want to get contextual help and find alternative navigation paths 
that are self-explaining. 
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3. State of the Art 
In the following sections we will present a state of the Art for Personal 
Intelligence User Interaction and Management. 

The state of the art of automatic services, with particular reference to user 
modelling and recommender systems will be provided in D1.3 and D1.4. 
The state of the art of workflow management will be analysed by WP5. 
The state of the Art of user and context modelling will be presented in 
D1.4. 

 

3.1. Support for multiple users, multiple 
visualisations and multimodal communication 

The required support for multiple users, multiple visualisations and 
multiple communication channels has been long investigated in the 
Human Computer Interaction (HCI) community, mainly focusing on the 
concept of multimodal systems and interfaces. A multimodal system has 
been defined by [61] as a system that “supports communication with the 
user through different modalities such as voice, gesture, and typing”, i.e. 
does not just rely on the use of a keyboard but relies on the combination 
of different modalities to improve the usability. The principle of 
multimodal interfaces is to complement the weaknesses of one modality 
with the strengths of another, thus increasing the robustness of the 
interaction. For example, it is common to combine modalities for inputs 
and outputs like visual modalities (i.e. geographical visualisation) and 
voice modalities (i.e. speech recognition). Table 1 provides a side-by-side 
comparison of the complementary strengths of two different input 
modalities.  

 

Pen Speech 

Direct manipulation Hands/eyes free manipulation 

Simple actions Complex actions 

Visual feedback No Visual feedback 

No reference ambiguity Reference ambiguity 

Table 1: Complementary strengths of pen and speech as input modalities 
[44]

 

Multiple modalities aim at an increased usability of the end-user terminal. 
This addresses both the accessibility for users with sensory impairments 
(although this is not directly within the scope of the project), as well as 

Page 20 



   D1.1 – v. 16 

 

making the most out of today’s mobile devices of information access (e.g. 
PDAs, smart-phones, tablet PCs) which are generally characterized by a 
limited physical size and minuscule keyboards, which are usually operated 
under cumbersome situations that impose certain hands-busy and eyes-
busy constraints. Besides, as applications have become more complex 
over time, a single modality is rarely enough to satisfy the interaction 
needs of a user across all tasks and environments [49]. A multimodal 
interface offers the freedom of combining modalities or switching between 
them depending on task and the context of interaction.  

The possibility of a ubiquitous access to Personal Intelligence is becoming 
an increasingly important issue for many users and organizations. Having 
a persistent access to the Internet allows satisfying various requirements 
that range over the consultation of the last news, over technical 
assistance or over the finding of specific information. A research 
conducted by Jupiter in 2001 [66] foresaw “Companies deploying 
broadband content and applications must tailor their offerings to fit the 
time of day and usage constraints that affect at-work audience behaviour 
patterns. This means short-form content, unobtrusive applications and 
programs that will appeal to the at-work multi-tasker". The research also 
suggested the rise of the "multimodal" consumer – a consumer that uses 
the Internet across several different access media, both desktop and 
mobile.  

The increasingly widespread adoption of smartphones and mobile 
broadband allows people to be always connected to a network, with high 
speed, reliability and improved devices, allowing users to be constantly 
connected and accessing their information. The access to information is 
mediated by various devices and interfaces that evolve towards 
standardization and multimodality. In fact, by enriching the interaction 
and rendering it similar to natural interactions, multimodality simplifies 
the enjoyment of the message and therefore the interaction.  

The informative enrichment generated from a multimodal interaction has 
immediate consequences like the possibility for the user to communicate 
with the system through different sensory channels but, also, the need of 
managing multiple outputs coming from the system through multiple 
communicative modalities. Multiple devices and different types of network 
connections mean different requirements both for the amount of 
information that can be transferred and the nature of interactions which 
can take place (interface and functions that can be provided to the user). 
Further differences in the requirements may be imposed by the fact that 
different contexts of use must be considered (e.g. accessing the system 
while driving a vehicle is very different from accessing the system using a 
PDA while sitting on a train). Often multimodal systems overload the user 
with a lot of choices to be made or a lot of information communicated in 
different modalities [56]. 
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1Recently W3C published some guidelines  for the development of 
multimodal interfaces, that focus on providing common sense suggestions 
on how to satisfy Real-world Constraints (like the user having both hands 
busy therefore a speech recognition technology should be used), how to 
“Communicate Clearly, Concisely, and Consistently with Users” in order to 
preserve usability, how to “Help Users Recover Quickly and Efficiently 
from Errors” and how to “Make Users Comfortable”. These guidelines are 
applying principles from cognitive science and usability research to 
multimodal interfaces, to offer some design patterns. 

A new approach to multimodality is Migratory User Interfaces [3][4][9] 
that are interfaces that can transfer between different devices and 
platforms (from ‘source’ devices to ‘target’ devices), still maintaining a 
memory of the state of the application and the interaction, to allow the 
user to seamlessly continue their task. Recent research activity in the 
Migratory Interfaces introduced the concept of Migratable Interfaces [39] 
[51], in which an indirection layer mediates between the application level 
and the User Interface.  

In the following, we briefly present some of the most notable examples of 
mobile applications of multimodal interaction, pertaining to the 
investigation and objectives of the current project.  

QuickSet [20] is a prototype pen and voice system running on a hand-held 
PC, which was developed for the US Marine Corps in order to facilitate the 
creation of entities in large-scale personnel training simulation 
environment. Its interface consists of map-based events. For instance, in 
order to create a unit, the user would hold the pen at the desired location 
and utter the name of the platoon. Or they would add a barbed-wire fence 
to the simulation by drawing a line at the desired location while uttering 
“barbed wire”. 

MiPad [44] has been the work of Microsoft Research in developing a small 
PDA with a Tap and Talk interface. While the entire functionality of MiPad 
can be accessed by pen on touch-screen alone, it can also be accessed by 
speech and pen combined. The user can dictate to a field by holding the 
pen down in it. The pen simultaneously acts to focus on where the 
recognized text goes, and acts as a push-to-talk control. As a user taps 
the screen or uses a built-in roller to navigate, the tapping action narrows 
the number of possible instructions for spoken language processing. 

MATCH [46] was part of a multi-million and multi-year contract of AT&T 
Labs with DARPA in developing a multimodal portable device that accepts 
speech and pen gestures in order to provide city help information, like 
restaurants and subways in New York City. Users interact with a graphical 
interface displaying restaurant listings and a dynamic map showing 
locations and street information. They are free to provide input using 
                                    
1  http://www.w3.org/TR/mmi-suggestions/ 
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speech, by drawing on the display with a stylus, or by using synchronous 
multimodal combinations of the two modes. For example, a user might 
ask to see cheap Italian restaurants in Chelsea by saying “show cheap 
Italian restaurants in Chelsea”, by circling an area on the map and saying 
“show cheap Italian restaurants in this neighbourhood”; or, in a noisy or 
public environment, by circling an area and writing “cheap” and “Italian”. 
The system will then zoom to the appropriate map location and show the 
locations of restaurants on the map. Users can ask for information about 
restaurants, such as phone numbers, addresses, and reviews. For 
example, a user might circle three restaurants and say “phone numbers” 
for these three restaurants (or write “phone”).  

A detailed analysis of the state of the art in multimodal interfaces can be 
found in [64] and [6]. 

3.1.1. Support for Information Visualisation for Data Analysis 

Information Visualisation is a vast research field related to the visual 
representation of large collections of information. Usually Information 
Visualisation focuses on means to convey abstract heterogeneous datasets 
in a usable and easy to understand way. Information Visualisation 
techniques have been applied to visualise database fields, search results, 
operating file system content etc [12]; in recent years advanced 
techniques have been adopted to visualise geolocated data [23] or social 
network data, especially in Web 2.0 applications. 

Visualisations techniques are of particular importance when dealing with 
large-scale data that can be dynamic, ambiguous and conflicting; for 
dealing with this type of data and tasks a specific subset of Information 
Visualisation, called Visual Analytics, has been investigated in recent 
years. Visual Analytics focuses on analytical reasoning facilitated by 
interactive visual interfaces [83]: Visual Analytics tools can help the user 
synthesizing the amount of information provided, making sense, 
supporting decisions and actions. They can help with user tasks such as 
comparing data sets from different times, understanding past and present 
situations, analysing trends, monitoring events and for these reasons they 
are particularly relevant for critical domains like Emergency Response. 

For example [55] introduce a method for analysing, modelling and 
visualising rescue scenarios that can facilitate activities such as command 
and control, system analysis, training, evaluation. These models can serve 
as basis for data collection during an emergency. Although interesting, 
this work relies on pre-compiled models of rescue scenarios. Kim, et al. 
[52] designed and developed a mobile Visual Analytics tool to support 
command centre controllers and in-field operators by enhancing situation 
awareness and supporting decision making. The tool uses 2D and 3D 
visualisations to show scene and personnel related information, supports 
playback of videos for reviewing events and so on. The tool supports also 
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the after emergency scenario, by providing real time analysis of actions 
taken during the emergency. 

3.2. Personal Intelligence Management 
Managing Personal Intelligence means providing methodologies and 
technologies for personalised access to and retrieval from a 
heterogeneous Knowledge Base, composed of multimedia data and 
metadata related to data, users and tasks.  

A methodology that recently influenced many of the main research and 
commercial works in the management of Personal Information is 
geolocation. Geolocation deals with identifying the real word location of an 
object. When related to online resources there are numerous technologies 
which can be applied to geolocation, for example: using the MAC address 
of a device or the Wi-Fi hot spot location or the Global Positioning System 
(GPS) coordinates of the mobile device. These techniques are often more 
successful when combined to provide accurate, robust systems. For 
example, Assisted GPS (AGPS) uses other positioning techniques to aid 
conventional GPS, which is particularly useful in poor signal conditions, 
e.g. when indoors or surrounded by tall buildings. 

2There are numerous potential beneficial applications of geolocation : 

• Find points of interest in the user's area 

• Annotating content with location information 

• Automatic form-filling 

• Show the user's position on a map 

• Turn-by-turn route navigation 

• Alerts when points of interest are in the user's vicinity 

• Up-to-date local information 

• Location-tagged status updates in social networking applications 

 

It is worth noting that geolocation can be co-operative or oppositional. In 
co-operative geolocation, such as the examples listed above, it is in the 
interest of users to be accurately located. However, in oppositional 
geolocation, the users may prefer to not disclose their location for privacy, 
whilst their location may be sort by 3rd parties such as targeted marketing 
(or spam) companies. Geo-location is particularly important to provide 
location-based services (LBS), that are services that are accessible with 
mobile devices using the mobile network and make use of the 

                                    
2  http://dev.w3.org/geo/api/spec-source.html 
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geographical position of the mobile device to provide advanced 
functionalities. 

The most prominent application of geolocation is navigation services 
(especially in the automobile industry); however some Web 2.0 websites 
and services are also exploiting geolocation functionalities. An example of 
such applications are Google Mobile App3 for the iPhone, which provides a 
location based search for businesses, and Geotracing4, a framework for 
creating multimedial geo-applications by monitoring movements in real 
time over a map. One example of an application using Geotracing is 
MobiTracer5: a user using a mobile phone with MobiTracer installed will 
automatically have his GPS position read from a Bluetooth GPS module 
and sent to the Geotracer server. The user can also send annotations (in 
multiple form images/video/audio/text) using MobiTracer that will be 
shown on the map accordingly to their location (see Figure 4).   From a 
desktop computer the user can use WebEditor to manage their routes and 
submit photos. Tracks created through the MobiTracer may be edited and 
annotated. All the data are stored in a Content Management System 
(CMS). The technologies used are KeyWorx, Pushlets (for real-time 
browser events), AJAX and Google Maps.  

 

Figure 4 - Mobitrace user interface - a user is geo-located on a map. 

6Geotracing technology became the basis of the 7scenes  platform, a 
location-based experience platform in which a user can create, edit and 
review scenes by exploiting the relation between locations, narratives and 
game play. The user can add, edit and enhance their own database of 
pictures, audio, and videos. Recently there has been a definition of a 
standard geolocation API7, which provides a high-level interface to 
location information associated with the hosting device, such as latitude 

                                    
3  http://www.google.com/mobile/apple/app/ 
4  http://www.geotracing.com/ 
5  http://www.geotracing.com/mobitracer.html 
6  http://www.7scenes.com/ 
7  http://dev.w3.org/geo/api/spec-source.html 
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and longitude. This has been adopted by a number of key application 
developers, such as Mozilla (which has added support in its latest release 
of Firefox 3.18 9) and Google (supported in Gears ). 

3.2.1. Upload 

In the following sections we will illustrate the state of the art of the main 
methodologies adopted to enrich the content with metadata, thus allowing 
uploading new knowledge to a Knowledge Base and making it available for 
further reuse. 

Annotation 

The Semantic Web (SW) is based on the idea of making content 
processable in an automatic way via the addition of metadata, usually in 
the form of ontology-based annotations. Enriching documents with 
ontology-driven annotations that identify ontological instances in the 
document [41] enables capturing document content; empowering better 
retrieval and reasoning. Another method of enriching a document is to 
attach services as well as data: these services can be associated to the 
ontology and made available directly from the document in an automatic 
way [28].  Annotations and services can create a personalized view of the 
document, so that the reader can access directly its content (via ontology 
based annotation) and around it (i.e. the ontology and its Knowledge Base 
can connect concepts mentioned in the document with others not 
mentioned in the document). This can include additional links to external 
knowledge or documents (provided by the ontological-based services) 
[36]. 

Another way to enrich documents is to incorporate free text annotations 
(comments) [47]. Comments generally are used to integrate the text, 
adding information and knowledge not explicitly mentioned within the 
document (braindump). Comments have become quite a standard feature, 
especially in the Knowledge Management (KM) world.  Also, editorial tools 
provide similar facility, like Microsoft Word and Adobe Acrobat. Comments 
are generally used to add contextual knowledge about a document and its 
content.  

Annotation generally involves associating part of the content (it being 
text, image or video frame) to a concept in the ontology, which can be 
performed using three approaches: 

• Manual Annotation 

• Semi-automatic Annotation 

• Automatic Annotation 

                                    
8  http://developer.mozilla.org/En/Using_geolocation 
9  http://code.google.com/p/google-gears/wiki/GeolocationAPI 
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Ontology-based annotation [41][14] has the advantage of high precision 
and automatic processing capabilities but is often seen as a burden by the 
users [19] and it is too cumbersome to be applied in mobile contexts. 
Moreover ontology-based annotation limits the user to the concepts that 
are represented in the ontology: this approach while suitable for 
knowledge management in standardised and structured organisations 
does not work for more fluid situations. For more details on semantic 
annotation methodologies see [78]. 

Web 2.0 paradigm of free tagging and commenting makes easier for the 
user to attach metadata to content in a flexible and intuitive way, but it 
does not provide semantic meaning. 

As the web has developed since the dot com bubble burst, web users have 
been more interested in using web sites that offer good services and a rich 
and interesting user experience. Over the past 3 years the term ‘Web 2.0’ 
has become synonymous with many web sites, but defining exactly what 
constitutes a Web 2.0 site has lead to disagreements between various 
parties. Still, there are several common characteristics that Web 2.0 sites 
exhibit:  

• They treat the web as a platform [62] offering web services that can 
be used to access data they have stored through an API10.  

• Users are encouraged to become trusted co-developers by adding 
content to sites11.  

• Users can become part of a community, which in turn is a social 
network allowing users to communicate with one another.   

• Users are able to ‘tag’ information for other users to easily find 
using folksonomies.  

• Web logging, or ‘blogging’ as it has come to be known, is offered by 
several sites to allow users to post blogs regularly and easily. 

Tagging/Folksonomies   

Otherwise known as ‘tags’, folksonomies are essentially keywords that are 
used by users to annotate a variety of media formats for referencing 
either by themselves or other users. Rather than using a taxonomy of 
predefined keywords that a user can select, folksonomies are keywords 
that a user can define as they wish [40]. This led to an increase in the use 
of folksonomies throughout a wide range of web sites. An interesting 
feature of folksonomies is the ability to generate a tag cloud; an area, 
normally a box, containing the most popular tags used on the site hosting 
the cloud. The tag cloud displays the tags in varying sizes, where the 
larger the tag the more popular its use has been (Figure 5). 

                                    
10  http://www.flickr.com 
11  http://www.wikipedia.org 
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12Figure 5 - Tag Cloud taken from Meerkat

 

Although easier to use for most people and offering an open service to 
users to define tags how they wish, folksonomies suffer from various 
problems. ‘Sloppy tags’ are tags that are spelt wrongly, contain compound 
word groupings, do not follow conventions in use (use of plural when 
singular is correct form), and single use tags that are specific to the 
information in question [40].  

Folksonomies also have semantic difficulties regarding synonymy and 
polysemy: The former term referring to occurrences where different words 
have the same meaning; this can cause problems when searching for 
information and users have tagged the same piece of information with 
different tags based on their own interpretation and opinion regarding 
what it should be tagged with. The latter term relates to the ambiguity 
associated with a word having two separate meanings [52]. Problems like 
the ones mentioned would arise with the use of an open vocabulary 
dependent on the user, the only real method to control differences is to 
rely on a controlled vocabulary that only allows certain keywords to be 
used and the user is aware of the definitions of each keyword. 

Several practices to improve tagging have been suggested, but until all 
users adopt these at the level of assigning tags then they will have little 
effect on improving the quality of tags used. It has been suggested [40] 
that using plurals rather than singular terms would improve consistency, 
so too would using all lower case lettering, and grouping words using 
underscores to allow easier parsing to break up terms if needed. Common 
sense approaches to looking at how other users have tagged and following 
their tag conventions would help. Users of del.icio.us13 have begun 
employing their own tag conventions that are similar to directory 
structures, for example; tagging football would be tagged as 
‘sports/football’, and similarly cricket would be tagged as ‘sports/cricket’. 
Systems could be implemented to verify the tags being input into the 
system at the lowest level to check for any errors that they may contain, 
therefore avoiding any erroneous tags that could appear. 

                                    
12  http://www.dcs.shef.ac.uk/~mrowe/meerkat.html 
13  http://del.icio.us 
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Although folksonomies are, by their nature, a user centric free text 
approach to the common problem of labelling something of interest, there 
has been several pieces of work to formalise tags and define them 
explicitly using predefined ontologies. [1] uses folksonomies from 
del.icio.us as a source for tags, the tags are then matched against 
concepts in an appropriate ontology. This approach works by first 
normalising the tags using natural language processing techniques to 
remove generality, stemmed words and clustering of similar tags. The 
tags are then processed to map them with concepts from several 
ontologies included in the system. The mapping process is simply carried 
out using string matching between the ontology concepts label, and the 
tags entered into the system. 

Another example of work carried out by members of the Semantic Web 
community to align the popular action of tagging with the formal 
approaches of the Semantic Web is demonstrated in [73]. In a similar 
fashion to [1], the process of mapping tags to ontology concepts begins 
with the pre-processing, or ‘normalisation’ of the tags obtained from a 
useful resource, in this case; Flickr and del.icio.us. Tags are clustered and 
each cluster is analysed using concept and relation identification. This 
technique takes a pair of related tags and tries to identify the relation that 
forms the relationship between the pair. Semantic Web search engines, 
Wikipedia and Google are all used to find the mappings between the tags 
as Knowledge Bases and retrieval services. 

A popular approach for addressing the main usability limitations of 
folksonomies (lack of tag structure, validation, spamming and redundancy 
of tags) is tag clustering. Basic clustering techniques based on tagging 
information and tag co-occurrence can be adopted [5][38][45]; more 
advanced solutions, based on Semantic [70][84][85] or content analysis 
[2] have also been investigated in literature. [34] suggests an algorithm 
for co-clustering based on the semantic and social aspect of the resources 
accompanying the tags, while SEMSOC [32] uses unsupervised models for 
clustering multimedia content in Social tagging systems: social, semantic 
and content knowledge are exploited to extract rich semantic and 
therefore improve the retrieval. 

Tagging of multimedia content 

Flickr is one of the earliest web applications to merge user created content 
in the form of photographs with social networking features. One of its 
central functionalities that have attracted users since the launch of the 
site in February 2004 is the ability to attach loosely related keywords such 
as place names or subject matter known as “tags” to photographs as a 
way of improving the community’s ability of later on finding that same 
image by using conventional keyword search. It also offers users the 
ability to tag regions of images. 
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14ZoneTag  is a mobile application prototype developed by Yahoo as an 
“extension” of Flickr, its aim is to facilitate the annotation of photographs 
by using information gathered from cell towers to which the user’s mobile 
phone is connected. Its primary use is within camera phones, and the 
principle behind it is solely based on a tag co-occurrence model that 
exploits location tags that are assigned to cell towers around the world by 
the community in order to make tag suggestions for photographs that are 
taken and uploaded using a mobile phone. It also takes advantage of RSS 
feeds the user may be subscribed to, and uses matches between the 
timestamp of feed items with the timestamp of photographs for 
suggesting tags. 

These features however are not exclusive to the world of camera phones 
and are also used for suggesting tags for images that have been taken 
with a conventional camera. The users still depend on a mobile phone for 
running the application, but what happens in this case is that ZoneTag 
keeps a log of all the cell towers the user has been connected to 
throughout the day, and when uploading images to Yahoo!’s servers the 
timestamp of each location logged is matched against the timestamp of 
the photograph and tag suggestions are then performed in that way. 

15Facebook  is a social networking website that allows users to upload and 
tag their personal content. On Facebook images can be tagged not just 
with free text terms, but also by selecting regions of the image that 
represent people's faces. More importantly, these regions can be 
unambiguously linked to the profile of the user that is depicted. This is 
probably the closest that average users have come to contributing toward 
annotating photographs with URIs. 

16Riya  is an image search engine that uses face recognition, content-
based analysis and analysis of colour, shape and texture to determine 
similarity of images. Users can add tags to images or to images region, 
thus enhancing the retrieving. 

Some applications have been developed in recent years to support tagging 
in the desktop Environment. Adobe Photoshop Elements allows users to 
assign keyword tags to images in order to enhance search and browsing 
tasks within the image collection as well as group images into albums. In 
iPhoto, although its strength lies in its user interface and the intuitive 
interaction it provides to its users, it also allows users to add comments, 
tags and titles to each image in order to enable keyword searching over 
the collection. Windows Media Gallery (in Windows Vista) allows users to 

                                    
14  http://zonetag.research.yahoo.com
15  http://www.facebook.com
16  http://www.riya.com/index?btnSearch=objects
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easily assign tags to images and filter the display accordingly to the tags 
selected. 

Automatic extraction of metadata 

The state of the art on automatic extraction of metadata will be presented 
in D2.1. 

3.2.2. Access 

When investigating the state of the art of technologies for accessing 
information, a main distinction must be made between push and pull 
modalities. The distinction between push and pull modalities of accessing 
information derives from the marketing world where push means 
"pushing" the product to the customer without him asking for it while pull 
means the customer "order" the products and pulls it.  They have since 
been applied to Internet technologies. Push technologies or environments 
are those in which the information is originated by a publisher and pushed 
to a client, while pull technologies or environments are those in which the 
information is requested by the client. 

While at the beginning the distinction between push and pull was a 
technological one, recently many researchers and applications 
investigated how the same technologies could be considered both push or 
pull accordingly to the usage [25]: a spam email is defined as push as the 
information flow is forced onto the user while an e-mail confirmation is 
pull as is requested by the user after completing a transaction. Examples 
of push technologies are channel RSS feeds in which the provider 
dispatches regularly updates on the user active desktop. At the same time 
though RSS feeds could be considered a pull technology if the user uses 
an RSS feeds aggregator and requests messages to be sent regularly.  

The main differentiation between push and pull seems therefore the way 
the user interacts with the technology more than the technology itself: the 
technology could be both push and pull but the way the communication is 
started and the transaction dealt with could define the specific nature of 
the transaction [17]. In an intelligent system we tend to associate push 
technologies to technologies that act in a proactive way and push 
information to the user when available/needed. This is particularly 
relevant for WeKnowIt as emergency applications are a very well defined 
subset of applications that can benefit from a proper implementation of 
push technologies. Of course implementing push modalities for accessing 
information requires paying attention to HCI issues, as we must make 
sure that the information is delivered in a suitable moment and format to 
the user needs.  

On the user interaction side instead, accessing Personal Intelligence 
means searching and browsing for document and information stored in a 
Knowledge Base. Searching and Browsing are known to be the main 
methods for accessing information, and they mainly differ for the different 
type of focus and task they support. Searching is a very focused task, that 
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lets users go directly to the information they are seeking, rather than 
having to scan through all the content. Browsing is a less focused activity 
that often happens when the user does not have a specific interest in 
mind, but wants to visualise all the available content. The primary focus of 
a browsing interface is to allow optimal viewing and organization of the 
available content, and let the user explore and organise it. 

In the following sections we will talk in detail about the main search and 
browsing methodologies and implementations. 

Search 

Searching is an Information Retrieval task aimed at finding all the possible 
information available on a subject. In web terms, searching is often 
related to search engines, web applications that search information 
available on the World Wide Web or on a private network, whether they 
are web pages, images, videos or other type of content. Web Search 
engines work by storing metadata about content they retrieve and making 
it accessible to the user through a web interface that queries the data in 
the background. In a large information space it is common to split the 
searching task into indexing and searching, where indexing relates to 
processing of content (text/image/video/audio) to build a list of search 
terms, whereas searching is more related to the actual performing of a 
query. When the query is performed, the index is referenced to find 
matches. 

With the advent of the Semantic Web, a very interesting differentiation 
can be made regarding to the retrieval task: 

• Document retrieval: searching for documents using concepts or 
keywords of interest  

• Knowledge retrieval: retrieving facts from a Knowledge Base (i.e. 
triples) 

The most used method for document retrieval is keyword-based search 
(KS) in which the user simply enters a query using keywords and then the 
search engine performs a search over the metadata available for all the 
content. More complex search interfaces utilise Boolean logic, even though 
this is considered difficult and not often adopted by users.  

Two main issues often affect KS effectiveness: ambiguity and synonymy. 
Ambiguity arises in traditional keyword search systems because keywords 
can be polysemous, i.e. they can have multiple meanings. A search 
containing ambiguous terms will return spurious documents (low 
precision). Synonymy is found when an object can be identified by 
multiple equivalent terms. When searching documents using just one of 
the terms, the documents containing other synonym are not retrieved 
(low recall). Semantic search as metadata-based search defined according 
to an ontology, enables overcoming both issues because annotations are 
unambiguous and do not suffer from synonymy.  
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With the advent of semantic technologies a new type of search has 
emerged, semantic search. Ontology-based indexing and Semantic Web 
technologies can be used to associate formal metadata to text, making 
the document content (as opposed to its keywords) available for 
automatic processing [7]. An ontology is used both for annotating the 
documents and for searching by concepts; it allows to link synonyms to 
the same concept (name, acronym and number all referring to the same 
part) or to relate concepts through logical statements (corrosion on the 
blade). Search based on metadata does not suffer from any of the 
problems mentioned above for keyword-based searching, as it is 
uninfluenced by the length of the text or on the distribution of words in it. 
Ontology-based annotation can be done manually [41], semi-
automatically [19] or automatically using Information Extraction from 
text.  

An excellent comparison of the State of the Art in Semantic Search with 
comparisons to Keyword search can be found in [79]. 

Nevertheless when pure Semantic Search is applied to a document 
retrieval task, it can fail to encompass the user information needs (either 
because of limitations in the ontology or because the metadata is 
unavailable for a specific document), as it would restrict the types of 
queries users can perform (low recall).  

A new search methodology has been recently proposed by [8], called 
Hybrid Search (HS). HS combines the flexibility of keyword-based retrieval 
(as in traditional search engines) with the ability to query and reason on 
metadata typical of semantic search systems. Metadata is information 
associated to a document describing both its context (e.g. author, title, 
etc.) and its content (as provided by RDF triples annotating portions of the 
documents with respect to an ontology. In concrete terms, HS is defined 
as: 

• the application of semantic (metadata-based) search for the parts of the 
user queries where metadata is available;  

• the application of keyword-based search for the parts not covered by 
metadata. 

 

HS combines the disambiguation capabilities of semantic search (when 
metadata is available) with the generality and extensibility of keyword-
based search (for the other cases). The expected result is that: 

• precision and recall are increased with respect to the standard 
keyword-based search because ambiguity and synonymy are dealt with 
by semantic search when available; 

• the use of keywords where metadata is missing enables to answer 
otherwise impossible queries (increased recall with respect to semantic 
search). As keywords are combined with metadata in the same query, 

Page 33 



   D1.1 – v. 16 

 

the context given by the available metadata helps in disambiguating 
keywords as well (higher precision than keyword-based search). 

 
In addition to document retrieval, HS can provide highly effective 
knowledge retrieval by using keywords as “context” of the metadata, 
hence enabling to further focus the results in a way that is impossible with 
semantic search.  

Another typical distinction that is adopted in the state of the art of 
searching is the one of broad-based versus vertical search. A vertical 
search engine [37][58][69] is a system that focuses on a specific subset 
of information, which could be the type of content (video, images) or the 
content itself (i.e. a search engine specialised in movies). Broad-based 
search engines (i.e. Google) are instead focusing on indexing and making 
available all the possible content. 

Location-based search 

Location-based search systems allow users to submit geographically 
constrained searches and often they visualise the results on a map. A 
typical example of location-based search is the search for a restaurant in 
London. 

Many search engines are currently providing a location-based search, such 
as Google Maps17, that uses physical addresses mentioned in web pages 
or specifically posted ads to retrieve content for a specific geographic 
location. While location-based search can be performed manually (i.e. the 
user inserts or selects the location) it can also be performed automatically 
using geo-location techniques. Location-based search systems can also be 
split into broad-based or vertical search engines; accordingly to the type 
of content they search using the geographical dimension 

 

Browsing 

There are two basic types of processes that can be used to retrieve 
information: searching and browsing. The search process implies that the 
user knows what they are looking for and can form a query to express 
their requirements. The browsing process is applied where the user has 
unformed requirements and wishes to explore the information space in an 
attempt to discover information which satisfies these requirements. 

In effect, a clean distinction between search and browsing is not 
necessary since behaviour and browsing can often be used to allow the 
user to refine their search query by browsing the results of the previous 
query. Browsing requires that the information space be structured in some 
way which provides the user with an overview of the domain and allows 

                                    
17 http://maps.google.com/ 
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them to navigate to information resources which contain interrelated 
concepts. Thus most critical challenges in the browsing process are: 

1. The development of a conceptual representation that models the 
domain in a satisfactory way. 

2. Linking the resources in the domain to the model. 
 

Classically domain modelling involves topic-level classification, which were 
developed in library and archive institutions, such taxonomic systems 
(such as the Dewey Decimal18 19 or the Library of Congress  systems) are 
attempts to develop static, hierarchical classification structures into which 
all of domain knowledge can be placed. It is often assumed that a 
resource can be placed in some single “correct” point in the hierarchy. 
More recently, faceted classification system are being used, these allow 
the assignment of multiple classifications to an object, enabling the 
classifications to be ordered in multiple ways, rather than in a single, pre-
determined, taxonomic order. 

Faceted Browsing 

A faceted browser is a user interface that makes use of faceted 
classification to allow the user to explore by filtering available information. 
Each facet typically corresponds to the possible values of a property 
common to a set of resources. Faceted classification and visualisation 
allows the user to find and browse items based on more than one 
dimension. Usually this navigation paradigm is adopted for displaying 
search results, but can be applied to a wider range of applications. 

One of the initial faceted browsing systems is Flamenco [29][42], which 
was firstly developed in 2001. Flamenco is based on the idea that users 
need to be supported in the exploration of large information spaces and 
guided towards possible choices by organising the results of a search 
using categories of metadata. The faceted browsing paradigm was then 
exploited by many systems, both commercial and research-oriented. On 
the research side, many works focused on the automatic extraction of 
metadata from items to create facets [26][27][77][76]. 

While faceted browsing does not necessarily require semantic technologies 
in background, it can benefit from them, as they enrich the metadata that 
are available for each item and make easier to reason on the semantic to 
provide context-aware dynamic facets. 

CS AKTive Space won the 2003 Semantic Web Challenge by offering a 
integrated Semantic Web application to explore the UK Computer Science 
Research domain across multiple dimensions [71]. The semantic-based 
                                    
18 http://www.oclc.org/dewey/
19 http://www.loc.gov/aba/cataloging/classification/
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visualisation model has then been generalised to support multiple 
visualisations of information spaces [31][72] and to support mobile 
navigation [81]. Faceted browsing has also been applied to RDF 
visualisations [63]. 

The most basic implementations of faceted browsing filter the information 
using single facets. While this is very linear on the visual side, it is 
nevertheless a limitation as the user is forced to select single categories. 
Moreover most commercial websites tend to adopt a link representation 
for their facets. Recently some commercial websites adopted the faceted 
search interface (i.e. dell), accompanying it with multi multi-select 
elements, thus increasing the flexibility but also the visual density and 
complexity of the interface. One more complex example is Ebay that 
adopted a hybrid facet system, in which single facet filtering is 
accompanied by a “more choices” link within each facet that allows multi-
selection. 

There are a number of faceted browsing development tools available (e.g. 
SlashFacet20 21 22 23, mSpace , Flamenco , Simile Exhibit ), the most used 
system is Solr24, an open source search server that provides faceted 
search capabilities, and is used in many commercial applications25. 

Spatial Browsing 

The simplest form of spatial browsing occurs where resources have scalar 
properties, such as time-based information, which allows them to be 
ordered and thus placed on a “timeline” display. This provides the user 
with the ability to more easily see the resources that share similar 
temporal properties. Such visualisations allow the user to zoom in and out 
to gain an overview of the information available or more closely examine a 
particular part of the information space. 

Where resources have geographic information these resources can be 
projected onto a map. As with one-dimension timelines, such two-
dimensional maps allow the user to more easily see the resources that 
possess similar geographic properties and zoom in and out to gain an 
overview or more closely examine the information space. Geographic 
Information System (GIS) are now extremely widely used in multifarious 
domains (see [15] for an overview). 

                                    
20  http://slashfacet.semanticweb.org/ 
21  http://mspace.fm/
22  http://flamenco.berkeley.edu/
23  http://simile.mit.edu/  
24  http://lucene.apache.org/solr/
25  http://wiki.apache.org/solr/PublicServers 

Page 36 

http://mspace.fm/
http://flamenco.berkeley.edu/
http://simile.mit.edu/


   D1.1 – v. 16 

 

Spatial browsing is also used as a more general visualisation technique, 
where the resource properties are used to project the resources onto a 
two/three-dimensional space to be displayed to the user for navigation. 
This is a form of dimensionality reduction where the similarity between 
resources based on their multitude of properties in mapped onto distance. 
This approach has been used for different media types: 

Text Browsing 
The initial work on text clustering visualisation involved the 
Scatter/Gather system [24], so named because it allows the user to 
scatter documents into clusters, or groups, then gather a subset of these 
groups and re-scatter them to form new groups. Each cluster in 
Scatter/Gather is represented by a list of words (topical terms) that 
attempt to give the user the gist of what the documents in the cluster are 
about.  

In the intervening years other work has built on the initial concept by 
imposing a hierarchical structure on the clusters [30]. Heer [43] did 
interesting work on the Enronic system for browsing (the Enron) email 
collection by exploiting Social Network Analysis. 

Image Browsing 
There has been considerable work in the clustering of images for browsing 
([16], [18], [50], [54], [57], [59], [60], [68], [80]). In general this work 
has been aimed at presentation of query-by-example results for query-
refinement rather than “pure”, browsing. Similar to text cluster browsing, 
the Muvis system [48] imposes a hierarchical structure on the clusters.  

Video Browsing  
There are a number of video browsing systems which exploit the time-
based property of the video stream and the similarity of video shots or 
segments, such as; the MediaMill browsers [82], ViCoDE (Video Collection 
Description and Exploration [11]). In general the video systems have been 
tailored to the TRECVid26 challenge (interactive task) and thus are 
relevant for news content exploration.  

Audio Browsing 
One interesting use of the spatial browsing paradigm is Islands of music 
[65], which use Self Organising maps to arrange music pieces into a 
planar landscape for browsing. 

Cooperative Browsing 
The Populated Information Terrains System [75] uses abstract virtual data 
spaces occupied by users who can cooperatively browse the information 
they contain using spatial cues, for sharing information across a 

                                    
26  http://www-nlpir.nist.gov/projects/trecvid/ 
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community of users. This approach relates to query suggestion techniques 
but rather than using the query to guide the user according to previously 
record queries, the system exploits other users browsing patterns. 

3.2.3. Applications 

The most innovative Personal Intelligence Management applications can in 
general be related to the area of Web 2.0 or of mobile/multimodal 
applications. The idea of uploading personal content to an external 
resource, it being a website or a server storing information, has become 
increasingly popular since the storage costs have decreased and the 
bandwidth and availability of Internet access have increased. Many 
websites offer the possibilities to upload content to their server, and they 
usually offer additional functionalities that will help in managing and 
retrieving this content. 

In the recent years, Web 2.0 websites have significantly emerged as the 
place where people post their content (like Facebook, Bebo27 28, MySpace ). 
They all usually offer functionalities like a personal profile, a network of 
friends/connection to share your information with, tagging or annotation 
facilities, multimedia document support. Some examples of these 
applications are presented here. 

Facebook 

Facebook is a social networking website that allows users to create or join 
networks of friends or networks organised by city, workplace, school, and 
region. The main aim of Facebook is to facilitate connection and 
interaction between users. Users that join Facebook can create their 
profiles (including photos and lists of personal interests), exchange private 
or public messages, join groups of friends, organise and share data 
(photos, videos) and events. Users can upload personal content like 
images, videos, text, they can create blogs, comment on their wall or on 
other users’ walls. Facebook offers also the possibility to see news about 
status updates, profile changes, upcoming events, all related to the user's 
friends (see Figure 6). 

                                    
27  http://www.bebo.com
28  http://www.myspace.com
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Figure 6 - Facebook Interface 

Facebook is renowned to be the currently most used Social Network, 
alongside similar social networking sites like Bebo or MySpace. Facebook 
has also a dedicated mobile interface and an iPhone application (see 
Figure 7 - Facebook iPhone applicationFigure 7), both using simplified 
layout and graphic, so to make them more accessible using portable 
devices. 

 

Figure 7 - Facebook iPhone application 

More details about the Facebook functionalities for tagging content are 
presented in Section 3.2.1. 

 

Flickr 
29Flickr  is considered one of the first Web2.0 applications and offers its 

users an online community platform for uploading and accessing images 
and videos. When users submit their photos to Flickr they can organise 
them in sets (see Figure 8): sets are an example of multi-facet organising 

                                    
29  http://www.flickr.com
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and visualising system, as photos can belong to one set, many sets, or 
none at all. Sets can also be organised into Collection, thus creating a 
more complex hierarchy. 

 

Figure 8 - Flickr user interface 

Flickr also makes use of folksonomies to organise the content, allowing 
users to tag their photos and supplementing this tagging with metadata 
that can extracted from the image (like EXIF data or Geo-location). Flickr 
has a mobile interface (see Figure 9) that offers most of the functionalities 
in a streamlined interface. 

 

Figure 9 - Flickr mobile interface 

More details on Flickr tagging process are presented in Section 3.2.1. 

 

Evernote 

Evernote is a tool for capturing any type of information (photos, text, 
mobile phone snapshots of content, printed and handwritten text within 
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images, web screenshots) in any environment using any device - makes 
this information accessible and searchable at any time. Captured content 
can be tagged and retrieved (see Figure 10).  

 

Figure 10 - Evernote user interface 

Evernote processes the image and text content using Image and Text 
Recognition technologies so to organise them and make them searchable. 
While Evernote offers the possibility to invite friends and send and receive 
emails it does not seem to offer social connection and networking 
capabilities. Moreover the search facility allows to search by keyword or 
tags or basic metadata but does not allow any advanced semantic search. 
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4. User Interaction model 
A user interaction model can be created to capture the essence and 
functionalities behind a user interface without details like screen layout, 
interaction objects, and other creative aspects of a user interface design. 
It describes the major application objects which the user will manipulate, 
the attributes and relationships of these objects, and the operations which 
users are expected to perform on the objects. Most importantly, it capture 
the flow control—the possible sequence of operations which the user may 
perform. The user Interaction model allows abstraction from the user 
interface details to focus on the interaction and the needed functionalities. 

In the following we will illustrate the concepts and functionalities of the 
Personal Intelligence management, by presenting some user interaction 
diagram and their visual illustrations. The illustrations are mock-ups of 
how the application should look and feel like to the end-user, and 
therefore should much resemble the final web-service that is to be 
developed. To the most part, the following cases have been based of the 
case study scenarios detailed in D7.1. 

The following image represents our view of how a system agent in 
WeKnowIt will interact with the system. The Knowledge base will be a 
semantic store containing heterogeneous data such as 

O1. Documents 

O2. Text 

O3. Images 

O4. Videos 

O5. Compound content (i.e. HTML pages with text and 
images) 

O6. Annotations 

O7. Ontology-base triples that relate a piece of information 
inside a document to an ontology 

O8. Tags 

The system agent will interact with the KB by  

• Uploading new 

o Documents 

o Annotation 

o Tags 

• Editing existing 

o Documents 

o Annotation 
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o Tags 

• Accessing 

o Documents 

o Annotation 

o Tags 

All the other intelligence layers will contribute to the creation of Collective 
Intelligence, i.e. generating new annotation or enhancing existing ones 
and also exploiting and manipulating tags (e.g. tag clustering). 

The user will be able to access the KB through different devices: 

1. Mobile phone 

2. Desktop Computer 

3. PDA 

The state of the interaction will be preserved when the user switches 
between device and interface, in order to guarantee a flexible and easy 
interaction. 

4.1. Personal Intelligence Upload 
As explained before, the Personal Intelligence Upload layer will deal with 
uploading document and metadata to the Knowledge Base, therefore 
enriching and organising the available knowledge. When the user uploads 
new content they will be able to tag it but this will not be a requirement, 
because the user may not want to tag the content or because the 
situation in which they are is inappropriate. For example during an 
emergency a user may submit 30 images to the WeKnowIt system but 
may just tag one using speech recognition feature. The task of the system 
will then be to convert the tagging to a common format (e.g. RDF triple) 
and find ways to propagate the annotations to the non-annotated images. 

In the following diagram (Figure 11) we present an abstract vision of the 
Personal Intelligence upload process. 
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Figure 11 - Personal Intelligence Upload Interaction Diagram 
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When the user uploads new raw data to the KB the system will check if: 

• There are explicit metadata that can be automatically extracted with 
basic processes (Add metadata) 

o EXIF metadata 

o Geo-location 

• Intelligent processes can be applied to extract new metadata 
(Intelligence Layer Processing) 

We envisage that the Intelligence layers should be able to help the user 
with the annotation/tagging process exploiting different techniques found 
in literature. Information extraction techniques normally rely heavily on 
textual input provided by users. However, human annotation is often a 
laborious and intensive process either due to the complexity of 
annotations or the sheer amount of data that needs to be annotated. The 
Intelligent Layers of WeKnowIt (Media, Mass, Social) will interact in order 
to automatically generate semantic metadata. A number of techniques will 
be followed; for example, it has been found that contextual information 
concerning the domain at hand can help remediate this problem [13]. By 
taking advantage of semantic metadata that is known about a small 
proportion of resources and contextual similarities between resources, 
annotations can be propagated from annotated resources to unannotated 
ones, thus augmenting the impact of user input. 

The Metadata adding and Intelligence Layers Processing happens in the 
background, invisible to the user. The outputs of these processes are 
triples that may contain suggestions for new metadata. These are 
visualised through the user interface that will be customised accordingly 
to 

• Content type (images, videos, text) 

• User metadata (User profile) 

• Context of Interactions 

• Task executed 

• Social activity information 

The user can then choose if to add new metadata or just upload the 
content without any further addition, in which case the content and the 
metadata are inserted into the KB in the form of objects and triples 
related to the data object they come from (the KB must store the 
provenance of each triple alongside with the confidence level that the 
intelligent algorithm has in the quality of the extracted metadata). If the 
user chooses to add new metadata, this will be fed back into the 
Intelligence Layers Processing; the user will be able to benefit from this 
feedback, as it will augment the models used in the Intelligence 
Processes. During the process of uploading (but also during the accessing 
process) new triples about the user may also get added to the KB, as the 
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user behaviour may be captured to update the user profile. Process (task) 
metadata may also be added if any information about the task is known 
and can be captured. 

From the point of view of the system there will be no difference between 
triples that are uploaded automatically (by the Media Intelligence Layer) 
and triples that are uploaded manually (by the user) or semi-
automatically (by the user confirming/rejecting a suggestion). From the 
point of view of the user it may be beneficial to keep the difference 
between the different levels of metadata and display them accordingly in 
the interface, as HCI studies proved that the user wants to be kept aware 
of the authorship of a metadata. The user must always be in control of the 
data and the metadata that are uploaded to the KB and will interact with 
the Intelligence Layers to give feedback. This is especially true for the 
Media Intelligence Layer as the user, through their actions, will provide 
explicit or implicit feedback to the IE modules. 

 

 

 

 

 

 

Media/Mass/ 
Organisational/
Social 
Intelligence 

Images   Videos 

Web 
pages 

Document
Metadata 

 

 

 
Task 
Metadata  

User 
Metadata 
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Social 
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Metadata 

 

 Personal 

 Intelligence 

 

 

The same process diagram represented above could be translated using 
vision mock-ups to illustrate part of the scenarios shown in D7.1. 

 

A group of friends is on holiday in London. They take a sightseeing bus and take plenty of 
photos and video clips with their mobile phones and they upload some of the pictures to 
the WeKnowIt system to share their experiences with others. 
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They open the web browser on their mobile phone to the WeKnowIt system web page, 
where they are prompted with the login interface. 

 

 

 

After they log in Albrecht is presented with the home page customised for his mobile 
phone. 

 

Albrecht chooses to upload new content 
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WeKnowIt knows the geographical location of Albrecht (London) and knows from his trip 
planning that he is in London therefore when the new content is uploaded, it is 
automatically added to the London folder of “My Trips” and tagged with the word 
“London”. 
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The following scenario illustrates the same process executed by a system 
agent using a desktop computer. 

The emergency service asks Mark, whether his mobile phone is equipped with a digital 
still camera and whether he can take a picture of the scene. As Mark’s mobile phone has 
such a camera, the emergency service sends out an SMS to Mark’s phone. 

The message contains a short description explaining what do to (taking the picture) and 
provides an URL. 

 

The message contains a short description explaining what do to (taking the picture) and 
provides an URL. After Mark took a picture of the road, he opens the provided URL with 
his mobile phone’s web browser. A web page appears, where Mark is asked to upload the 
photo. 
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Mark quickly tags the picture by entering the word “gatecrasher” and pressing Add. 

 

When looking at other tags on the left-hand side of the interface Mark decides to add also 
the tag “fire”. 

 

He simply selects the Tag “Fire from the left hand side menu and drops it on the image. 

As the result the image is tagged with “gatecrasher” and “fire”. 
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Mark also posts a comment below his photo. Immediately John from the ER team looks at 
the photo and posts a comment in Reply, making it also visible to all the users. 

 

While he is uploading the photo WeKnowIt Media Intelligence is automatically analysing 
the content and inserting new metadata in the interface. One of this automatically added 
metadata is the tag “Sheffield” that has been automatically extracted by the GPS position 
of the photo. 

 

 

 

 

 

 

This interaction model meets the requirements outlined in Section 2, 
specifically: 

• Multimodal interface support, as it switches between different 
interfaces accordingly to the device used, still offering the same 
fundamental functionalities. 

• Support for different users and visualisations, as it supports 
different users with different privileges. 
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• Tagging functionality, as it support the enrichment of the content 
through metadata addition 

• Automatic gathering of metadata, as it support the enrichment of 
the content through automatic metadata addition 

• Privacy, as the user can choose the visibility settings of the content 
uploaded and control their information 

• Accessibility, as it is designed to support accessibility for all users 

• Resilience, as it uses modalities of switching between different 
interfaces and modalities without losing the state of interaction. 

• Ease of use 

• Self-declaring design 

 

4.2. Personal Intelligent Access 
The Personal Intelligence access layer will deal with modalities and 
technologies for accessing documents and metadata from the Knowledge 
base. The access can be performed either using push or pull modalities, 
accordingly to the user preferences and the context of interaction. When 
the user access new content the system should provide support for 
different tasks such as browsing and searching. The user will of course be 
able to still interact with the content, for example by tagging a new image 
that has been retrieved or by rating a new document. 

Several solutions could be identified to enhance the user interaction in 
accessing knowledge. For example, as the WeKnowIt Knowledge Base is 
envisaged to be a large KB of heterogeneous content, to better deal with 
this rich information space, WeKnowIt will build on top of state of the art 
of navigation modules to create a dynamic, context-sensitive, hierarchic, 
multi-facet interface for browsing and interacting with content. 

The search functionalities can be split in several services available such as 

• Search for new knowledge 

• Search for similar knowledge 

• Search by tag 

• Search for similar people 

• Search by location 

• Search by social network 

A searching interface will be defined that will allow the user to use all the 
provided services using the best visualisation accordingly to the task. For 
example different visualisations could be provided in terms of timeline, 
geographical visualisation etc. In the following diagram (Figure 12) we 
present an abstract vision of the Personal Intelligence access process. 
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Figure 12 - Personal Intelligence Access Interaction Diagram 

The user interaction with an information access system is primarily 
effected by the ability of the user to express their information need. This 
is in part dependent upon the user having a need that is specific enough 
to be formulated into a query, but also is reliant on the query language 
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being expressive enough. Where the user does not have such a specific 
goal the system can provide the ability to browse the Information Space, 
allowing the user to focus in upon the areas of interest.  

Where the user is seeking information and has a specific goal they still 
may require help in formulating that need into a query; for example the 
system can suggest terms from the KB that seem pertinent to the user’s 
query terms. Once the user is satisfied with the query they can use it to 
search the system KB, and receive the results matching the query. The 
format in which this results are received will depend upon the mode of 
interaction and possibly user-model. Where there are numerous results 
the user can be aided in the exploration of the results, possibly using 
similar techniques to those found in the browsing functionality of the 
system.  

Note that in an information “push” scenario the user does not engage in 
querying the system, but simple receives the resultant information, which 
they must evaluate in terms of their current Information Need. 

If the results do not satisfy the Information Need the user may try to 
reformulate the query, again the system should aid in this process of 
query refinement. Note that this reformulation of the query may provide 
functionality not available in the initial querying such as the ability to 
feedback the degree to which individual results satisfy the user’s 
information need.  

It should be noted that this simplified model implies that the user need 
remains static during the information access process however information 
which the user receives as part of the seeking process may lead to an 
augmentation of their information need. This may lead to the initiation of 
a completely new access process. It this thus useful for systems to be able 
to facilitate this by providing the ability for the user to pursue multiple 
simultaneous information access processes, for example by providing 
separate windows (or tabs) for each process. 

Whilst the interaction model differentiates the searching and browsing 
processes, the incremental search process can also be used as a method 
of exploring the information in the KB; using the information accumulated 
during the process to gain a better understanding of the information 
space. 

In the following scenario an illustration of the personal intelligent access 
process is provided, using mock-ups that represent a hypothetical user 
interface. 
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A group of friends plan on going for a vacation trip during winter. They have not decided 
on the exact place to go but maybe somewhere in the West Europe. They all are 
subscribed to WeKnowIt where they own personal accounts. They agree that one of 
them, Albrecht, is responsible for proposing an initial draft plan. Albrecht logs in from his 
desktop computer and from the front page he selects the creation of a new travel trip. He 
can input facts about the trip, like the destination, the duration, the exact travel dates, if 
known, the trip type in terms of cost and an indication about the likely number of 
participants. 
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In the following step, Albrecht has the possibility to filter his query more specifically, 
according to preferences about the type of trip, the type of travel, the type of 
accommodation, whether the destination should be mountainous, near the sea, having 
lakes, rivers, etc. 
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Albrecht is being presented with a list of recommended places, corresponding to his 
previous search parameters. He chooses the first option, London. 
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He can choose information about London in general, recommended places to go, options 
how to get there, choices on accommodation, restaurants etc. All results are based on 
the preference he has given in his initial search. Of course, he can make any 
modifications in his previous queries by stepping back through a navigation path (e.g. 
Start  West Europe  United Kingdom  London). He can even put any question to the 
Knowledge Base of WeKnowIt, expressed in free-spoken language, e.g. “How cold is 
London in wintertime?”. 

Results of his queries are listed in the mid-pane. After browsing and viewing information 
about each recommendation, he can select those of interest and include them in the right 
–side pane about the trip plan, either by clicking on “Add to trip” link or by dragging that 
item from the mid-pane and dropping it in the right pane, as illustrated in figure. 

As soon as he adds an item in the trip schedule, he is presented with the option of rating 
and commenting on it.   
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After having selected a set of interesting places to go, he can organise and plan them in 
an agenda. Again, a drag and drop feature should ease the date arrangement of the 
different places to visit. 
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Finally he can share his suggestion with the rest of the group. From a list of his contacts, 
he selects the people with whom he planned on having this vacation; he can create 
groups of them, if he wishes so. Further, he has the option to add an invitation notice as 
a general introduction to the trip.  
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Erika – as well as everybody else in the participants’ group – receives Albrecht’s trip plan 
as a notification in her messages inbox. She accepts it and opens it up. She can check on 
the details of the Albrecht’s suggested places, give her personal rating, comment on 
them or suggest any other changes or alternatives.  

Erika can conduct further search about this trip, on her own; for instance, as she would 
much like to combine that trip with some shopping, she would like to know where the 
best places are to buy shoes in London. She can freely ask the KB about: “Which are the 
best places to buy shoes?” and the system responds with a number of suggested stores. 
She can then add one or two places in her agenda.  

 

 

The following scenario will illustrate how the ability to access WeKnowIt 
via a portable handheld device gives the users the advantage of carrying 
with them all of their arrangements and planning about the trip, when 
they actually do that trip. Furthermore, the capability of the devices to 
track their location adds the possibility of conducting location-based 
searches, in combination with the pre-arrangements made before the 
start of the trip.  

 

The group of friends have arrived at their destination in London. On the first evening, 
Felix would like to find his friends a nice place to eat. Felix opens his mobile phone and 
uses the WeKnowIt system to conduct a location-based search to find an appropriate 
restaurant.  
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Based on the information the WeKnowIt system already gathered about Felix and his 
friends during the trip planning phase (previous searches, restaurants selected as 
favourites, restaurants added to the preliminary itinerary, user behaviour, etc. It further 
considers restaurants excluded by Felix and his friends, as they had bad experience 
there). The WeKnowIt suggests three restaurants nearby, taking as primary parameter 
Felix’s preference for Indian cuisine into account. He tells Claudia, Dieter and Bernd 
about it. 

 

 

Claudia is a vegetarian and asks Felix about options for vegetarians. Bernd likes to know 
if it is possible to sit outside as it is a nice warm summer evening. Felix modifies the 
query with respect to possibility to eat outside. As the vegetarian option is not sufficiently 
included, Felix modifies his WeKnowIt workbench to add this as another option for 
ranking the results. 

 

 

 

Page 62 



   D1.1 – v. 16 

 

This interaction model aims to meet the requirements outlined in Section 
2, specifically: 

• Multimodal interface support, as it switches between different 
interfaces accordingly to the device used, still offering the same 
fundamental functionalities. 

• Support for different users and visualisations, as it supports 
different users with different privileges. 

• Browsing functionalities, as it support the navigation of the content 
and of the metadata  

• Searching functionalities, as it provides support to complete the 
search task accordingly to the information needs 

• Accessibility, as it is designed to support accessibility for all users 

• Resilience, as it uses modalities of switching between different 
interfaces and modalities without losing the state of interaction. 

• Ease of use 

• Self-declaring design 
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5. Conclusion 
WeKnowIt focuses its research effort on developing methodologies, 
technologies and tools to exploit Collective Intelligence; in particular this 
deliverable focused on analysing methodologies and technologies for 
Personal Intelligence management and on devising interaction design 
models for such tasks in a multimodal and multimedia context, deriving 
generic requirements. 

The Personal Intelligence layer will enable users to efficiently both upload 
and retrieve intelligence using a range of devices, from mobile phones, to 
PDAs and personal computers. The user will be able to submit raw 
material or resources annotated with semantic web or Web 2.0 
techniques.    

WeKnowIt applications should have interfaces accessible by different 
devices. The use of different devices with different capabilities requires the 
ability to present the content and functionalities using different modalities. 
This requires multimodal interfaces to be developed in order to better fit 
the device and the context of interaction. For example the same 
application for uploading pictures could use a voice enabled annotation 
modality when accessed via mobile phone and a keyboard based modality 
when accessed via a desktop.  The modalities of presenting the content 
will depend on different variables: 

• Device used 

• Context of interaction (i.e. during an emergency or on a beach 
during a holiday) 

• User preferences 

Once content is submitted, a series of processing and analysis procedures 
take place in order to exploit all available sources of information. User and 
context modelling paradigms will be employed to enable personalised 
access to the content and knowledge, available from the proposed 
applications.  

Two interaction model designs have been specified, that focus on the 
tasks of Personal Intelligent Upload and Personal Intelligence Access. A 
user interaction model can be created to capture the essence and 
functionalities behind a user interface without details like screen layout, 
interaction objects, and other creative aspects of a user interface design. 
Visual mock-ups, based of the case study scenarios detailed in D7.1 and 
designed both for mobile and fixed access, are used to illustrated these 
interaction models; providing exemplars of how the application should 
“look and feel” to the end-user, these form the basis and set the 
guidelines for the design and development of WeKnowIt applications. 
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