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Exploitation of the knowledge hidden in the user contributed content needs
scalable and distributed approaches able to handle the mass amount of
available data and generate an optimized 'Intelligence’ layer, also called
Collective Intelligence. The key purpose of WeKnowlt is to develop novel

techniques for exploiting multiple layers of intelligence from user-generated

content, which transform the large-scale and poorly structured Social Media to
meaningful topics, entities, points of interest, social connections and events.
To this end, input from various sources is analysed and combined: from digital
content items and contextual information (Media Intelligence), massive user
feedback (Mass Intelligence), and users social interaction (Social Intelligence)
so as to benefit end-users (Personal Intelligence) and organisations
(Organisational Intelligence).

www.weknowit.eu

Summary of Activities

The project is reaching the end of its secondlemgntation phase. Research was directed
towardsimplementing more Collective Intelligentechniques, while a continuous integration

plan was carried out for the development of tiwe use cases prototypesn Emergency
Response application, and a Consunse6 Soci al G.r existipg Callpcfive i ¢ a't
Intelligencetechnologiesare integrated into the #nowit system and in the two prototypes,

where new functionality features are enablEae initial versions of the two prototypes have

been successfullydid tested during the first evaluation cycle, a procedure that has generated
more user requirements for the prototypes final versionsprattedures for testing arihal
evaluatiors have been already discussed, in order to efficiently organize the=fiaklation

phase of the two prototype®uring this year the dissemination and exploitation plans were
finalized, setting a strong base for harne:
year the main focus will be on the finalization oftltwo uses cases prototypes, their
evaluation implementing new field tests, and finally the pursuit of market exploitation of the
projectds new technologies and applications

Different Intelligence layers building Collective Intelligence

The WeKnowlt appoach towards Collectivintelligence builds on two aspects: mass content
availability provided by a lot of users and availability of analysis techniques and results from
different layersCooperation between different modalitimsngs real value to thend users

A new Collective Intelligenc@aradigmis introduced which is able to combine the different
intelligent layers, and exploit their interactions and synergies in order to effectively harness
Collective Intelligence in the integration levellhe WeKnowlt Collective Intelligence
techniques exploit links, references and relations among different content items contributed
by the users, thus differentiating from the legacy large scale data analysis techniques.
ThePersonal Intelligencstrand of work hatocused on three principal areas. Firstly we have
explored how to model users in a real time dynamic environment. We have investigated how
to build a multiscale model of user interests which can represent both static long term
interests alongside shomrin dynamic interests. This allows us to account for both levels
when modeling users. We have also investigated how to model the context of the user. Again,


http://www.weknowit.eu/

context is multifaceted property of the user and accounts for the users environment,
technology ad location. We have built a flexible model which allows WeKnowlt users to
specify the context manually (e.g. if the user is in location X they are at the scene of an
emergency) or to learn context through the sensor inputs (e.g. given the output of the
acelerometer, is the user travelling or staying still). This allows the WeKnowlt system to
account for the context of the user and deliver a more tailored user interface. Finally we have
also been exploring how to recommend locations, or Points of Intier¢ise user on the basis

of their interests. Currently we are using Wikipedia to build models of each location and
match these models with user interests in order to drive a flexible and relevant set of
recommendations.

The Media Intelligencdayer of WeKrowlt offers a variety of innovative features and tools,
including advanced textual and speech content processing, as well as intelligent, automated
visual image similarity analysis and retrieval techniques. Textual achievements focus on
extraction of impalant events from textual documents, by either automatically tagging texts
or by indicting texts which can go on to further textual analysis (such as annotation). Speech
analysis focuses on quick and efficient interpretation of raw audio and speech tyntent
offering advanced techniques of @Dt-Vocabulary words identification. Both tasks are
proven to be very effective in tackling wdthown limitations of traditional tagging and
speech recognition systems. Significant efforts have also been spentanmige retrieval

and localization of digital still images through the production of VIRaL application (Fig. 1).
VIRaL is a photo search engine that can locate your photos on the map, it identifies landmarks
and suggests tags to be added to a user pktRaL finds visually similar photos within
seconds, without having the user to provide any textual input about the photo. Its main
innovation is that it locates any photo on the world map, it automatically identifies any
depicted landmark, suggests tagsl @ssociates the content to Wikipedia articles. VIiRRaL
stateof-the-art visual similarity algorithms ensure highly accurate results within a very short
time span.

Visual Image Retrieval and Localization
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Fig. 1: VIRaL application: Retrieval of similar images and localization of qu
image m Google Maps.



A key research activity withinMass Intelligencelayer concerned the application of
community detection methods that were developed during the first two years of the project on
the problem of photo clustering and cludtesed landmark andvent recognition. The
developed framework is detailed in [1], and ClustTour, an online application demonstrating
the results of the framework on a large photo collection of 23 European cities was presented
in [2]. For instance, Fig. 2 presents the todak@imarks detected by the proposed framework

for the city of Barcelona. In addition, Fig. 3 presents several events that were detected for
three European cities. The application is onlinenatw.clusttour.grand omoing research is
conducted to refine the quality of the obtained results.
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Fig. 2: Top ten landmarks detected by ClustTour for Barcelona
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Fig. 3: Sample events detected by ClustTour for three European cmes
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http://www.clusttour.gr/

TheWeKnowlt Social Intelligenceéayercoves the processing of the social relationgwline
communitiesas well as providing a flexible authorization service for social applications.

The analysis of social networks focuses on scalable algorithms for community detection in
networks. This capabill of inferring social groups from huge communication networks is
important for theEmergency Alert ServigeAS) i a prototype application for WeKnowat
emergency response scenario (see #igThe EAS is a locatiehased service that activates
nearby nembers of the social group of a victim in the case of an emergknsya mobile
service that works as an emergency call agent, informing social contacts (friends, family, and
colleagues) and public authorities about the emergency situation. Currepbgton data

and routing information is provided. The service has been designed pawacg and
dynamic: Friend lists are calculated automatically with behavioral methods. Friends are only
alerted when physically close enough to provide help. Morenrdbon can be found in [3],

[4]. The Community Administration Platforns an access control service developed by the
Karlsruhe Institute of Technology. In difference to existing approaches, the community
administration platform can be plugged into almosy &nvironment as it is realized as
external service, allowing defining not only the usual policies and access rights but also the
underlying model. A graphical user interface was also developed (Fig. 5).
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Fig. 5: Graphical User Interface of the Access Control Service. It depicts the transitive set wkidocgroup. This set contigitsalirect
subgroups, wkidocgroup{1|2} andrintransitive assignments.

In emergency responsthe differentprofessional entities such as emergency hotline, police
department, fire department, and emergency control center use different systems with their
own proprietary data models for events. ngsthe formal EvenModelF [5] instead, these
systems can commonly represent and effectively communicate event descriptions. The
Organisational Intelligenc&ventModelF bases on the foundational ontology DOLCE+DnS
UltraLight (DUL) and provides a set @ntology design patterns to represent the different
relations of eventsuch asparticipation of objects in eventsnereology, causality, and
correlation It isused in the ER Log mging and managemeapplicationWERL depicted in
Fig. 6. It automaticallymerges different ER logfileand represestthem usingthe Event
ModelF. Furthermore, semantic information is extracted from theirdagta sliderbased
time filter enables the examination of a particular time interval of the incident.
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At @ Ecclesfield with Gerg JamborPolice have started door knockingmove

The EvertModelF is also used in the SemaPlorer++ application, an extension of the
SemaPloref6] application, for creating and sharing event descriptions. The applidation
shown in Fig. 7 andllows its users tareate event descriptions by clicking on a concept in
the ontologyon the left hand sideand drag and dropping it on the m@jpese events can be
documented with textual annotations and pictures taken from Flickr.

#5 K-Space Annotation Tool

L R

Default . Search &) Map ) Emergency : €3 @

[T HIC H

i [~] ' i
~ P p 2 .
tity 3, A s hry,
Object 5 / oy,
Event %; &
- Emergency % B W oo rosd |
+  Severs_Weather \ | . 63 e ;E,
International_Events PHinrose el @%j o, E 2
+  Fire o 5 g.
+  Public_Protest vé‘%&’ %%% %, k B8 H
- Industrial_Accidents_and_| o o, Ea,,,gm\gsnm‘?%
IAEP_Accidental_Explosion N
+ |AEP_Accidental_Release e
& f Boyland Sirest areaes
|AEP_Land_Water_Contamination Bl}i""'”r‘my% o
IAEP_Major_Industrial_Fire Stregy 8
Human_Health Neepserid L I
Other Sty % . ©
+ Animal_Plants_Diseases b i ® : S
+  Industrial_Technical_Failures ) s, %ﬁ- %&sﬁ B Q
Terrorism u ‘q2 g o
Chemical_Biological_Radiological_an Upperthorpe P = // ot e @
+  stuctural_Failure El ~ L
+  Transport_Accidents & Srrep re)
[w] quewek L & i) »
Bl - i Tk o] igéf Kelham Island /‘// 4 >
<] Bl . i a
..... 5 ” k%‘zt@a PP _
A L5 K3 y = ©
’ e B8 & h) ey v B 2
# gt L) e ey M, S
2] & St & % 2 —_
ponderosa 2 5o % 3P & <
_ £ % gt P
i Sethary & o P —
= School'_ ¢4 SO
_ A Sy "
a 5 &
o 5% eer nGen -3 %‘é
Ry B g Queensireet 4
et % - G Cathedral
=1+ S teee A i Castlec

Fig. 7: Screenshot of the SemaPlorerApplication for Cr;eating and Sharing Emergency Response Event Descriptions
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WeKnowlt system integration and infrastructure technology
The software framework created for the WeKnowlt System integrates loosely coé‘tpied
modules produced by each intelligereger (Fig. 8). More than 30 services are currently
deployed and integrated using Enterprise Integration Patterns. Among them, a data storage



module (Fig. 9) is provided, that effectively stores and serves data of various kinds
multimedia files, relatioal data, Java objects and RDF triples. Within the WeKnowlt System
data is exchanged using a Common Data Model, (based on the developéa@uotagy). A
custom Jawo-triples mapping mechanism is utilized.

Software solutions implemented within the Wekvit System are based on opswurce
software.
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Fig. 9: The WeKnowlt Data Storagaodule

! http://staffwww.dcs.shef.ac.uk/people/G.Burel/ontologies/curio/
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Fig. 10: WKI Image Recognizer amobile application recognizing landmarks and Points @frést

Use case applications communicate with the WeKnowlt System via web services REST APIs,
that exposes functionality of services integrated within the WeKnowlt System. Additional
layers of abstraction of the WeKnowlt System, prepared pecass redtiin easy to use

API tailored to the requirements of each application.

Features of the publicly available REST API (i.e. its asynchronous nature) facilitate the
creation of new end applications. This enabled the rapid creation of additional not initially
foreseen applications, which exploit the WeKnowlt technologies, like the WeKnowlt Image
Recognizer for mobile phones (Fig. 10he WeKnowlt Image Recognizes a mobile
applications thaprovides the user with detailed information on the location and eavh a

POI that she photographed. The application uses services develdfyetknowlt in order to
recognize Poirgt Of Interest onthe picture determine its geolocation, and determine tags
associated with this POI.

t 2010

Emergency Response Demonstrator and field tests
The work on the ER demonstrator has mainly focused on creating a second version 0
prototype by taking into account new research functionalities developed throughout the
and additional requirements and feedback from the users. |5
To resgct the multimodal requirement and the need for comtexén interaction twoig

versions of the prototype have been created, a desktop interface and a mobile interfagef The
mobile interface has been implemented as a customised application for Androidn®mestp= -

The desktop interface (see Fig. 11 and 12) has been enriched with new functionalities, §J§h as
a messaging service to instantly reach users on their smartphones, the possibility to écﬂamit
incident reports both from desktop interface and mobile egin (with automatic @
geolocation, see Fig. 13) and the capability of performing-ipoglent management search =

and analysis (see Fig. 14).
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Incident Details
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Fig. 13 Incident report form
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--{) hasType_of_incident Fire
1288887446312
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- hasTitle 1288872271088 Some Fire
~{1 hasinternal_contacts_present
-4 hasHazards_details
-/
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E Ty o
Fig. 14 Search over incident reports % E
=
Newly developed intelligent services were integrated such as a tag analyser and a reve@;% geo
coding web service, services for managing users and groups, as well as services §0g the
background alutecture. € %

A new functionality for uploading audio files was added to the mobile application, alIoWna:g
users to upload messages that can then be listened to from the desktop interfack ¢ o(this
functionality is ideal for emergency situations, to allows emergaesponders to upIoacE
descriptions of the event or comment and to keep the recording of this intelligence for Euﬁjre
analysis).



The WeKnowilt project recently participated in a simulation of an emergency exercise, in
cooperation with the Sheffield CitfCouncil and Sheffield Emergency Services. The
simulation was of a chemical attack on a major building in the city centre. The emergency
services were testing how effectively they could set up decontamination tents and process as
many members of the publknd sufficiently decontaminate them.

WeKnowlt participated in two capacities. First of all, a member of the team observed the
entire incident, from the beginning to dealing with decontaminated people in the Sheffield
United football ground. The purpose thiis observation was to collect a large set of-geo
located images for use in future experiments and to test how well the WeKnowlt ER
demonstrator could display and process.

In addition to this five citizen participants were asked to arrive at the incadentrandom

time and to capture some images using a stripped down version of the WeKnowilt interface to
examine how a typical user annotates emergency information in the field.

Fig. 15: WeKnowlIt Emergency Response field test
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Fig. 16: WeKnowlt Emergeng Response exercise

CSG Demonstrator and field tests

The Consumer Social Group case study covers scenarios where a group of peopldajo one
cultural trip. The scenario is composed of two parts: the first is about preparing the trip with a
personal computer at home, and the second part is about supporting the group by means of
guidance application running on a mobile phone while having the trip.

The first prototype with the basic features reported last year, undertook two evaluations: one
performed by group of four experts and a second by a group of 22 users contributing to the
project as a work session in Barcelona. The outcome gathered is shown in Fig. 17.
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Figure 17: 1% phase evaluation of thdobile Guidancepplication
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The evaluation shows pitise assessment in some dimensions but it also points out #kat

further work is needed to complete the application.



