E— |

SEVENTH FRAMEWORK
PROGRAMME

NoTube

Networks and ontologies for the transformation and unification of
broadcasting and the Internet

FP7 — 231761

D7a.l Personalized News
Services Specifications

Coordinators: L. Vignaroli, F. Negro, R. Del Pero (RAI)

With contributions from:  A. Mevel (TGV), A. Conconi, F. Cattaneo
(TXT)

Quality Assessor: Davide Palmisano
Quality Controller:  Lyndon Nixon

Document Identifier: NoTube/2010/D7a.1

Class Deliverable NoTube EU-IST-2009-231761
Version: V5.00

Date: 18/02/2010

State: Final

Distribution: PU




be /94
FP7 - 231761 I N\ 1 A e._ A

Deliverable 7a.1

EXECUTIVE SUMMARY

This deliverable is dedicated to provide an overview of the first of the three use
cases presented in the NoTube project: the Personalized Semantic News use case.

Due to the fact that this is the only deliverable of specification for the use case, all
related issues are faced from a logical point of view rather than from a technical point
of view, leaving the last one to deliverables related to different versions of the
prototype, namely: D7a.2 Personalized News Platform prototype, v.1 due M13,
D7a.3 Personalized News Platform prototype, v.2 due M23 and D7a.4 Personalized
News Platform prototype, v.3 due M33.

This document describes the global vision that has led to the definition of the whole
use case, taking into account the stakeholders interested in the realization of such
scenarios and the advantages for them. Examples of final scenarios are given and
used as a starting point to describe which are the operating contexts and the three
foreseen final services for this use case: My News Agency, News Find Engine and
Alerting News.

These services are deeply analyzed from the users (service provider and final user)
point of view and the expected Ul is showed and explained.

In the vision is also presented the high level description of backend functionalities,
seen as a flow of operations to do in order to create and deliver to the final user the
above mentioned services. Main functionalities are analyzed in details and examples
of use are given to make all the logic more clear.

In the last part of the document an overview of functional requirements is presented
and the importance of some main shared requirements is underlined, also due to the
fact that some of them, namely the News Item Container, the Semantic Enrichment
and the Content Enrichment, are definitely big added values for the whole project.
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1. Introduction

The NoTube WP7a Personalized Semantic News usdaasses on the design and development of a
system for the creation and the delivery of a $éd@al personalized news services. This systerh wil
be able to acquire news items from generic broadstesams, to understand the meaning of video
news items, to understand the physical contexthichvnews items are going to be shown and to
apply criteria for matching the user profile wittetavailable news items.

This use case foresees the creation of three raaiicss: the first one is the “My News Agency”, the
second one will be the “Alerting News” service dimklly there will be a “News Find Engine”
service [1].

1.1 Scope of the document

This document describes the Personalized SemaeiisNise case that is one of the three use cases
involved in the NoTube project. The main goal af tocument is to give the specification of the use
case at different levels of abstraction. This iernled for a top down approach to the specification
beginning from the vision of the use case downhe tletailed logical decomposition and the
description of all system functionalities.

1.2 Document outline

This document contains the specifications of ther§Bnalized Semantic News” use case. It is divided
in an introductory chapteintroduction) and two main chapter¥icion andFunctionalRequirements
Overview.

The chaptef. is the document introduction.

The chaptel. is about the use case vision. In this chaptemutdecase is described from the final
users’ point of view and a brief description of wthe stakeholders are is provided. Some samples of
user scenarios are then proposed in order to explhat users can do with the NoTube platform
using the Personalized Semantic News use featdies. definition of different users operating
contexts where they work in and a description efftinctionalities to be implemented into the system
in order to obtain the wished final services i®as/en in this section.

The chapter3. contains an overview of functional requirementsst&m's topics are analyzed and
guidelines about requirements on them are giverthin first part. Afterwards an overview of
functional requirements for each single elemenhefsystem is presented.

2. Vision

Personalized Semantic News use case focuses aesiign and development of a system for the
creation and the delivery of a set of locally peedized news services. This system will be able to
acquire news items from generic broadcast streemspderstand the meaning of video news items,
to understand the physical context in which neem# are going to be shown and to apply criteria for
matching the user profile with the available neigais. Foreseen services are:

- Alerting News service which allows the final userbe alerted for incoming news of his own
interest in his home environment.

- My News Agency service which provides the user withautomatically generated local news
multimedia channel, personalized on his/her prefsee and device characteristics.

- News Find Engine service which allows the finalruseaccess news responding to search
criteria provided by the user himself and alreaglilable in his home environment.

Page 11 of 61
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2.1 Stakeholders

This section analyzes the main stakeholders whachbe interested to the realization of such scenari
and which are the advantages for them.

2.1.1 The broadcaster

Since in the Personalized News service alreadydosesded contents are customized, adapted to
preferences and characteristics of single usegraups of users and provided again to them, the
broadcaster can exploit at best “long tail” phenoaeelevant to its own news contents.

From this viewpoint the broadcaster has the oppdstuo reuse materials already exploited by
services formerly provided to users, maximizingibess logics for these contents that otherwise
would be exploitable just in the short term.

2.1.2 Service Provider
Using the Personalized News Services the Servigeidar will be able to build new business cases
exploiting user access to the delivered and pubtistervices, also taking in to account hybrid user
connection scenarios.

The Service provider will be able to provide newy Ervices starting from already broadcasted
content enforced with a big variety of related emtalso coming from other media.

2.1.3 The final user

The final user by means of Personalized News Sesvis able to interact with news multimedia
material of his own interest in a user suitablerfar and in time independent and context aware
modality.

The main added value granted by this kind of serisco give to the user the possibility to gehis
home environment programs segments of his ownesteepresented not only by audio-video, but
also by audio-only or text-only or by other metadathe user can consume these contents when he
prefers by means of these multi-modal, user adaptddocally created services.

2.2 Sample Scenarios

In this chapter some sample scenarios are providedder to explain from the users’ point of view
what they can do with the NoTube platform usingRleesonalized Semantic News use features.

The service provider scenarios give an exampléebperations made by a service provider operator
to configure the service from the service provigeint of view.

The final user scenarios give some examples ohtimee ambient configuration and services fruition
activities carried out by the final users.

2.2.1 Service Provider

Andrea. Andrea works for a well known ltalian service pideti, he has a
lot of task to do during his working day and unfimdtely many
of them are quite boring.

The one he prefers, instead, is to interact withNloTube systen
in order to put on it service provider's guidelinesdated to
services to be sent to subscribers. He can createruies or just
update old ones or better the system can use gigiaen rules
and in the last case...one task less for him!

—
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Andrea receives service
provider’s requirements.

Today Andrea has to set out new service providedsiirements
his boss told him to choose the three main RAI nk&nas input
channels for the Personalized News services, bsgleet only the
main newscast editions from these channels anddtb "aa
Repubblica" newspaper’s feed as further externatect source
What else? Oh yes, he has to remember that thevimsts to
build a new sport pay service, so he has to exclidgport newg
from the free services.

Login into the NoTube world.

Come on Andrea, let's do this job! He uses hisnlagedential tg
come into the NoTube world.

Andrea sets the newscas

programs.

t Starting from a number of different available broast streams h
chooses RAIL, RAI2 and RAI3 channels to be usdditial input
for the services, then among the selected broaddtesims he
chooses TG1 newscasts of 1.30p.m and 8p.m, TG2castgsof
1p.m and 8.30p.m. and TG3 newscasts of 2.20p.m. 7axah.
from which news items have to be extracted.

Andrea sets the external

sources.

The next step for Andrea is to add “La Repubblicaivspaper’s
feed as external source from where selecting cttenenrich
extracted news. After this, all he has to do iddéine not to seng
sport news as a rule for the creation of the fremises to be
delivered.

Now Andrea can logout from the NoTube platformstfob is
done...but many other tasks are waiting for him!

The system reaction.

After the service configuration is done by the @per the service

creation and delivery to the final users is comglieautomatic.

Tab.

2.2.2 The final user

1 — The Service Provider sample use case

The Verdi family.

The Verdi family lives in Turin a very nice citydated in the
north-west of Italy at the foot of the Alps.

The Verdi family counts 5 persons: dad Mauro, hiffeV
Gabiriella, the first son Sabino 16 years old, P&gjaars old ang
Marco, the last arrived, 6 months old.

Mauro works in a big Italian car industry, he trigve lot for work
and he has few time to watch television because d¢bt of
children around. He thinks that some news could rio
appropriate for young people.

Gabriella is a computer science PhD currently itenmity for the
Marco’s birthday, she works for a software hous&unin.

Sabino attends the high school, he is a fan ofnenljames
Usually he prefers to use the computer instead afching
television.

Paola attends the first year of the primary scheind, spends a Iq
a time in the afternoon in front of the televisionsee cartoons.

—*

Marco is the last arrived, he is the noisy elenwdrihe family, he
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needs a lot of attentions from the parents, whemcMas not
sleeping (sometimes also during the night!) Maurd &abriella|
must be focused on him and so their spare timerig short.

The Verdi home is located in the city centre, theimnment in
which they live is NoTube compliant: their homealsle to know
how each person is moving inside the different reafithe house
and which devices people are using. Mauro, Gahrald Sabino
also use integrate PDAs to communicate.

Mauro is driving. This morning Mauro is very late, he has no timesee the
morning news program. He uses the car to go to waockduring
the driving time he listens to his personal newsnayg in audio
only mode, the service also allows him to set &kbwrk on newsg
he finds particularly interesting. When he arrieg¢svork he starts
to see the video of a previously booked news, lisitboss ig
coming so he decides to see the others later.

In the doctor’s waiting room. | Before lunch, Gabriella phones to her husbandhtglihat Marco
is sick and she has to bring him to the pediatsistsomeone hgs
to go and get Paola from school...and who's gomngld that?
Daddy, of course!!!

Doctor's waiting rooms are always full of peopleere is enough
time to see the “My News Agency” service, and GCellai is
really interested in what happens in the world. r€hare a lot of
news today, and maybe some should interest to Maarcso she
recommends a couple of them to her husband.

How much boring is waiting the doctor! Some Newsg&pNo,
the Doctor's waiting room is a NoTube ambient cdeamt]
Gabiriella connects herself to the new ambient astgshe’s ablé
to see the news arranged from this ambient maiodyded on
pediatric and gossip issues.

N4

The Mauro's “My News | In the meantime Mauro has gotten his sweet daughten
Agency” service. school, they have lunch together and sit on the s@itching the
television... nothing better than have some newes &finch! The
Mauro's “My News Agency” service offers news recoemaed
by Gabriella, and other ones after, but only newsclv are
suitable for children, there's a young girl neaidia

Sabino with his (NoTube-)| Sabino is not at home today, after school he goéste lunch tq
PDA. a friend, they have a lot of work to do in the afteon because the
teacher gave them a research on earthquakes asvbdméhey
want to gather some information about recent eagke in Italy,
unfortunately Sabino's friend hasn't got a web ection into the|
PC. No problem! Sabino with his (NoTube-) PDA udes“News
Find Engine” service to find all news about earti in Italy
and related contents, using the Bluetooth connectibey
download information to the PC.
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Gabriella and Marco come| Finally Gabriella and Marco come back home, keeptfuladdy
back home. is sleeping on the sofa while Paola...oh no, sheskaised the
whole table with paints...while mom is cleaning tlablé the
“alerting news” service on the television advise & incoming
news about the new Linux OS, she’s really intecbstgout it and
she watches this news just pushing a button oneneote control.

Actually two days before she had configured the é@om
environment allowing it to accept news about infation
technology: she used administrator login credemtiatome into
the home environment configuration area and to nrakevant
settings.

The day is so long when you have three children.thallfamily
have dinner together and then quietness comes bhititren are|
going to bed!

Gabriella and Mauro, exhausted, can relax on tlie watching
the personalized news program created specificalty them
(together) by the NoTube platform, the morning tesbkews and
all interesting news-related contents.

Tab. 2 — The final users sample use case

2.3 Users operating contexts

In the following sections is presented a detailedcdption of operating contexts in which service
provider operators and final users work.

2.3.1 Service Provider

The Service provider operations are strictly relate a particular environment defined as Service
Provider Side. All the Service Provider operatiom® made by an operator logged to this
environment. Several levels of login rights shooédconsidered. A single Service Provider Side can
feed many different user environments.

2.3.2 Final User

The user environment where all the personalizatiperations, the delivery functions and the final

service fruition are made is defined as Home Anmband is actualized by a Home Ambient Side.

The personalization and the delivery operationsariadseparate Home Ambient environments allow
cutting the total Service Provider Side throughpotl at the same time ensuring a more reliable
control of the user privacy.

The Home Ambient can be depicted using two diffeliaked layers:

1. Physical layer: the physical home ambient is aipomdf space characterized by the presence
of a sensor network and served by a LAN (real dual). Inside the home ambient the user
can access to personalized services on the basdoofation given by the sensors and
distributed through the LAN. Each physical home @mbis contained in at least one logic
home ambient;

2. Logic layer: the logic home ambient is the virtsphce in which: a semantic is known and
defined, a set of contents and services are aVaifab the users which are identified and
profiled and, finally, a set of operational rulee apecified.

The generic User which exists in the home ambiantie defined:

1. Related to the physical Ambient (physical mode) as
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a. Immersed user — which is physically inside a prglditome Ambient
b. External user — which is outside from any physitame Ambient

2. Related to the logical ambient (logical mode) as
c. Not connected — the user is not connected to agigdbhome ambient

d. Connected as guest — the user is connected tatiautar logical home ambient but
the user is not known by it

e. Connected as registered user — the user is comhettea logical home ambient and
it's also known by it

In Tab. 3 some possible sub-scenarios are detected.

Logical Mode connected as guest connected as registered user

Physical Mode

to the logical
Home Ambient
which contains the
physical Home
Ambient where the
user is immersed

to any other logical
Home Ambient

to the logical Home
Ambient which
contains the
physical Home
Ambient where the
user is immersed

to any other logical
Home Ambient

immersed Scenario A Scenario B Scenario C Scenario D
external N/A Scenario E N/A Scenario F
Tab. 3 — Final users sub scenarios
Scenario A

The user is connected gsestto a logical home ambient which "logically contirthe physical
home ambient the user is operating in; the useoi&ing in Immersed modality.

E.g. I'm in the doctor's waiting room and I'm cocted to the doctor consulting room logical home
ambient.

Scenario B
The user is connected asiestto a logical home ambient which "logically doestdintain” the
physical home ambient the user is operating inuter is working in Immersed modality.

E.g. I'm in my sitting room and I'm connected te ttoctor consulting room logical home ambient.

Scenario C
The user is connected esgistered useto a logical home ambient which "logically conslirthe
physical home ambient the user is operating inuer is working in Immersed modality.

E.g. I'm in my sitting room and I'm connected to lnyne logical home ambient.

Scenario D
The user is connected segistered useto a logical home ambient which "logically doesigntain”
the physical home ambient the user is operatinthauser is working in Immersed modality.

E.g. I'm in the doctor's waiting room and I'm cocted to my home logical home ambient.

Scenario E
The user is connected gsgestto a logical home ambient but it's not physicallside a physical home
ambient (External physical modality).

E.g. I'min my car and I'm connected to the doctorsulting room logical home ambient.

Scenario F
The user is connected emgistered useto a logical home ambient but it's not physicaligide a
physical home ambient (External physical modality).

E.g. I'min my car and I'm connected to my homedalghome ambient.
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Connection Modes

When the final user accesses to a given logic emlfas guest or as registered user) this conmectio
can involve only the user or the user and his @ewior example, if the user comes into a physical
ambient where a device is already present, thewidldne connected to a logic ambient able to give
services through that device; otherwise, if ther usgnes into a physical ambient bringing a mobile
device than both the user and the device will beeoted to a logical ambient able to give servioes
that user through that device.

When the user is an immersed user, the connechiagepto a logical ambient is automatically started
and the logon action can be managed in manualtoreic way: in the manual mode the user can
choose to connect himself to the preferred ambietije in the automatic mode the logon is
automatically done when the user/device comesth@cambient, as guest if the user is unknown by
the ambient or as registered user if he is knovine. Manual mode allows the user to connect himself
to a logical ambient different from the logical aeit containing the physical one in witch the user
immersed (see B and D scenarios above).

When the user is not immersed in a particular maysambient (see E and F scenarios above), the
connection phase to a logical ambient will be donky by a voluntary action performed by the user
and the consequent logon could be automatic or alanu

The logon action is always defined by the coupleefu device} because a given user is always
connected to a logical ambient via a given deviue the final service will be always provided to the
user through this device.
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2.4 Service Description

This chapter describes the personalized news sarfiom the users (service provider and final user)
point of view.

2.4.1 Service Provider

At the Service Provider side, by means of specisier interfaces, the service provider can mandge al
operations relevant to the ingestion of contentis this part of the system, select sources to knric
service provider contents and give requirementdedlto the creation of service provider’s services

In particular, starting from a number of differemtailable broadcast streams the service provider
chooses the ones to be used as initial input ®rsdrvice, among the selected broadcast streams he
chooses programs from which news items have todtected. Furthermore he chooses external
sources to be used to detect contents to enricls items that are already present into this patthef
system and he defines rules for the creation ofstvwice to be delivered to home environments,
following defined requirements established by thevise provider himself.

2.4.2 Final User

2.4.2.1 My News Agency service

The My News Agency service allows the user to eqgyersonalized newscast program compliant
with his own preferences directly given by the usemself (e.g. personal rating, language
preferences) and gathered from his behavior (eog1 ocial network activities), and compliant with

used device characteristics.

The My News Agency service will show a sequenceas each one including a main A/V content
and related enrichments which are chosen accordingervice provider requirements at service
provider side and following home ambient requiretaert home ambient side.

The main goal is to provide the final user witreavice different from the classical broadcasted ane
service which allows seeing the classical A/V cohter an equivalent one and, at the same time,
accessing to additional information coming from rowoadcaster environments and using social web
tools. Examples could be to provide active linksiBPedia contents corresponding to specific
keywords extracted from the main news by meansedafastic tools, related news coming from
selected web sites and integrated user interfacescial web sites.

In this way the final user can interact with itausesequence, he can choose to deeply investigate a
particular news item or to skip another one andttadlse actions can be used as a feed back for
refining his own profile. Accordingly, a rating nfemism could be foreseen for each news item.

Basically the player will be arranged with the maideo content in the centre of the screen, with th
possibility to play it, to go to the next news itemto go back to the previous one. Around the main
video player the semantic information and thiated contentsill be shown: active tag cloud or
named entities relevant to the news that is playeldfed contentsoming from broadcasters and
from other external sources.

All the additional information around the video Mbk related to the showed news item and they will
change when the news item changes. They are aleaintents, the final user can interact with them
and when he activates one of these objects theamoemd the video will show the content of the

object (e.g. the explanation given by DBPedia afegtain concept, an extract of a web page of a
certain media and so on).

A specific area of the screen will be used for gbeial interactions; by using this area the finsdru
can perform the normal interactions with his cotsgaand also any specific NoTube action like
sharing the news item or suggesting the relevamteo to friends.

Page 18 of 61



_—
FP7 - 231761

Deliverable 7a.1

This service is available when the user is connkitie¢he NoTube environment.
In Fig. 1, an example of enriched news item playfouthe television set (or also for PC) is shown.

Skype Contatti Chiama
Visualizza  Strumenti At

. Wall Street Washington

WiKIPEDIA Turchia New York
D,;ﬁ%ia USA Russia
Bush

‘4~ Luca Vignaroli

Putin
Attentato in Afganistan:

Georg |a O b am a Il Summit G8 a L'Aquila g bbb essun ferito

Obama: nei rapporti
con la Russia
“"straordinari progressi"|

Roberto Del Pero

Medvedev: Obama
disposto a discutere

oo NoTube s,
[ Insert a search text... ]
ica.i
olt earc
¥ Obama incontra
. Putin: «Rispetto .
recproco> LASTAMPA it
o | | Prove di
disgelo tra
- Obama incontra | Obama e Putin
Putin: USA e
¢ Russia dialogano
Logout... Configuration... Edit Profile

Fig. 1 — Example of enriched news item play out otle TV screen

The user interface will be also provided for diéiet mobile device such as advanced mobile phones.
In this case the viewing space could be quite &thita cropped or transcodeduivalent contenuill

be shown instead of the high quality one, but theise perception by the user will remain the same,
only the navigation will be different from the teision set application (see Fig. 2).

Obama: nei rapporti con la Russia
"straordinari progressi"

Prove di disgelo tra Obama e Putin
| Obama incontra Putin:
L USA e Russia dialogano

Concepts (( :T-_.-‘ be rrl

BoR T 1 g e R W

N3 5
=L, Insert a search text

Dr?:oo
Search

Fig. 2 — Example of enriched news item play out otlhe mobile device

In generalequivalent contentmanagement will allow publishing on a number dfedent devices,
also not graphical or powerful devices could berasisked by the right equivalent contents (e.g. &xtu
and audio only content, as in Fig. 3).
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Message 5:
[[1 Obama: nei rapp
| orti con la Russi
- astraordinari pr
ogressi
\ =

D7a1-18]

Fig. 3 — Example of news item play out on simple sizes

2.4.2.2 News Find Engine service

The News Find Engine (see Fig. 4) service allovardeng of news items already present in the
home environment. The result of a search operasiam single news or a set of news that may be
shown as a sequence of news using the same irtgnfacided by the My News Agency service.

The input of the search operation could be keywordsther more sophisticated features.

This service is available when the user is conmkittehe NoTube environment.

ks + M bl i

NQTube £

[Usa

Results for: USA

Gli US4 chiedono
Polanski alla Svizzera

Sventata negll USA una
minaccia terroristica
imminente

aLt... Configuration. .. Edit Profile

Fig. 4 — The News Find Engine area

Page 20 of 61



_
FP7 - 231761 b e l

Deliverable 7a.1

2.4.2.3 Alerting News service

Wall Street \yashington
o Turchia New York g
DBpedia USA Russia Putin
Bush

P P Attentato in Afganistan:
Georgla Obam a Il Summit G8 a L'Aquila g bbb essun ferito

B'E Obama: nei rapporti

" con la Russia
“"straordinari progressi"|
Medvedev: Obama
disposto a discutere

sullo scudo anti-
balistico

Repubblica.it

NOTube 44

ALERTING NEWS

a

~* %\ Obama incontra
Putin: «Rispetto

( reciproco» LA STA.MPAit

Barbolini esalta I'ltalia
"Conferma straordinaria”

Il ct azzurro loda
9 le azzurre dopo il
secondo trionfo
europeo

. consecutivo.
Una cammino eccezionale che non
ha conosciuto ostacoli. E gia si
pensa ai prossimi Mondiali.

¥ Prove di
disgelo tra
Obama e Putin

myms  Obama incontra T
W Putin: USA e ’
i Russia dialogano

Fig. 5 — Example of Alerting News service

The Alerting News (see Fig. 5) service allows timalf user to be alerted when an important news
enters in his home ambient. The level of importawica news could be defined according to a levels
scale as the following one:

high general worldwide level (Breaking News)
very high match with the user profile level
friends recommended news level

In these cases a popup will be shown into the egidin user interface and the related news itern wil
be shown or added to the sequence of news probyldte My News Agency service.

This service is available when the user is conmkictehe NoTube environment.

2.5 Backend functionalities

In the previous sections the personalized newsase has been analyzed from the point of view of
the stakeholders and the foreseen services havepbesented from a final user scenario perspective.
In next sections, the system perspective is takéo Baccount, giving a description of the
functionalities to be implemented into the systenoider to obtain the wished final services. These
functionalities are presented starting from a Heglel point of view and going more in depth step by
step, so that it is possible to better understahitiwis the use case workflow, which actions are
supposed to be done by the system at every stewlaiot are the involved entities going through the
workflow.

2.5.1 General

The Personalized Semantic News use case focudée alesign and development of a system for the
creation of a set of local personalized news sesvitased on the repurposing and enrichment of news
item material already transmitted over generic 8cast streams.
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The creation of personalized services based on itewsrepurposing takes place in two different
environments:

- at service provider side, where service providetogdl requirements and generic and not-
confidential user profiles are taken into accountcteate and deliver one or more broad
feeding services;

- at home ambient side, where specific and perswaltastes, locally defined preferences and
device and context characteristics are taken intmunt to create and deliver user specific
services based on broad ones received by the sgmogider.

To do this, the general workflow must include thidwing high level operations:
- news item acquisition and semantic understanding;
- news item enrichment;

- news item selection using matching criteria basederyvice provider editorial requirements
and dynamically updated user profiles;

- content adaptation founded on the physical contewthich selected news items are going to
be delivered;

- service delivery.
In Fig. 6, previously detected operations are shimmaamore detailed way for each side.

Service Provider Side .
Groups I
profiles “'I" '
I
Service 1 losooo
i
L 1 Pl | P
Requirements ' | ! profle [€=-=-- ]
h | |
' : 1
)
[
[
1
[
1

Physical
Context = I. ...... Device
profile |
'
Content
adaptation

ITEM
Acquisition
and

ITEM
selection

Understanding

Internal Resources

The WEB

External Resources
[Sremmroors 1)

D7a1-11

Fig. 6 — Service Provider Side and Home Ambient Sgdoperations

2.5.1.1 Service Provider Side

The Service Provider extracts from a selected $udfsavailable on-air main streams all audio-video
segments semantically detected as “news item”. Haisvity can be done just by the Service
Provider, because the user typically can’t accetigeassame time all the useful on-air main streams.

Each extracted news item is automatically enrichitth descriptive and semantic metadata, with
correlated resources/contents locally generatedhlr@ady in the system, and whit external ones
retrieved from predefined web sites. Web sitesctzess in this phase are detected following specific
service provider preferences.

The Service Provider builds one or more servicésgusnriched news items. The items inserted in
each service are selected according to servicadamoeditorial requirements and taking into account
the behavior of chosen users groups so as to peesergle user privacy. The selection operatiors ar
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mainly based on semantic information regardingegitiews items or editorial requirements or user
behaviors.

At this side there is no content selection for eahdaptation issues.

Obtained broad services are delivered and madéabisito connected home ambient environments
following specific service provider business mod&ach delivered service is a potential input for
each connected Home Ambient side.

2.5.1.2 Home Ambient Side

Only news items matching home ambient input requingts are taken from SP delivered services and
stored in the home ambient environment. The madctanalysis is mainly based on semantic
information regarding both news items and inpuunegments. Each news item stored in the home
environment can have an expiration time defingut@tider side or at user side.

Each stored news item can be locally enriched watources locally generated or automatically
retrieved from local repository or from predefinegb sites. Web sites to access in this phase are
detected following home ambient requirements.

Locally enriched news item are selected to autarallyi create personalized news services. The
automatic creation is based on the interactiorhefuser with the ambient, following personalization
aspects and performing a semantic matching basegampreferences. Among other things, the user
preferences are dynamically updated also follovireguser behavior in the Social Web.

A further dynamic device and linguistic content ptdéion is made at this point. The correct content
to be delivered is selected following user lingaispreferences, fruition device features and
environment characteristics (physical context pedfi

At last, the final personalized service in delivkend the suitable contents are provided to the use

2.5.2 Detailed functionalities

2.5.2.1 Functional decomposition
In Fig. 7 Service Provider side and Home Ambiedé shain high level functionalities are depicted.

At the Service Provider side theem detection and enrichment functionalitiabow the service
provider to acquire news items from on air programsadcasted on selected main streams, to
understand the meaning of these news items andriohethemselves with alternative contents
selected by the Service Provider, contents whiehpaysically or logically related to the main one.
Once these operations are made $leevice Provider service building and delivery fumealities
allow the service provider to build one or moredat@ervices according to its own editorial ruled an
taking into account the behavior of generic worldisvusers groups and distribute them to all engaged
Home Ambient Sides.

Theside interaction functionalitiesover all interoperability issues between the BerfProvider Side
and the Home Ambient Sides.

At the Home Ambient side thgervice access and item enrichment functionaliibsw the home
environment to receive items and enrich them withriaative contents selected following Home
Ambient preferences. Once these operations are thagersonalized service building and delivery
functionalitiesallow the home environment to build the final seevaccording to user preferences
and to characteristics of fruition context and étiveer the service itself to the final user.

These functionalities are deeply analyzed in the paragraphs.

Page 23 of 61



FP7 - 231761

Deliverable 7a.1

HOME AMBIENT SIDE :
|
|
|
|
SERVICE PERSONALIZED ] "

B DR AN
Ac;iss SERVICE Y Q
M BULDINGand | ________ -
X

T
ENRICHMENT DELIVERY

i

|

|

|

|

|

|

! ITEM SP SERVICE
} DETECTION - L/ BUILDING and
|

|

I

|

|

|

|

DELIVERY

SIDES

ENRICHMENT

| I
1 I
1 I
1 I
1 |
1 I
1 |
) |
| INTERACTION |
| |
| |
| |
| |
| |
| I
1 I

D7a1-10

Fig. 7 — Functional decomposition

2.5.2.2 Service Provider Side

2.5.2.2.1 Item detection and enrichment functionali  ties
In Fig. 8 theitem detection and enrichment functionaliteee analyzed as sequence of operations.
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Fig. 8 — Item detection and enrichment functionalies

The first step of the sequence of operatidmgestion and Item Detectipnovers both the ingestion of

a complete TV program from main streams presergedected (by service provider) broadcast feeds
and the detection of internal news items. This sdcoperation is made in order to locate each
existent news item and to extract for each onectment at main stream quality (MSQC) and other
legacy metadata: for example, when the “TG1" nestsohlp.m. is broadcasted on the RAI1 channel
main stream, the system shall be able to acquéedlated audio-video content into a file, to detec
each single news inside the whole newscast anddccarresponding legacy metadata. The service
provider must be able to choose which are the progrto ingest and must be able to make a schedule
for the ingestion operations, following externafi@él EPG information: for example, the service
provider decides that today the system has to exguily newscasts broadcasted on RAI1 and RAI2
channels and he uses the corresponding EPG te@ ¢heatight schedule.

From a logical point of view all the informationdicontents related to a detected news item can be

figured as components of a virtual container caNedvs Item (or Enriched News Item after the Item
Enrichment phase).
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The second step of the sequence of operatib@s)y Enrichment covers the enrichment of the
detected news items and can be split in threerdiffgphases:

in the first one &Basic Content Enrichmens carried outEquivalent contentsre created
from available contents using automatianscodingoperations (e.g. format conversions,
frame rate reductionjransmodingoperations (e.g. speech to text transformatiodicaudeo

to audio-only transformation) @ummarizatioroperations (e.g. key frame extraction);

in the second one%emantic Enrichmeiig carried out. By means of “semantic tools/engjine
the system detects useful information about thecsetl news item starting from metadata and
contents already present in the News Item and ésgplbis information to get, from the
Semantic Cloud, further information semanticallgrgficant with regard to the news item
itself. For example, named entities are extractechfthe text obtained from a speech-to-text
transformation and, using them, the system canmactevith the Semantic Cloud to obtain
some other information about the object of the ridaemity itself; these info are definitely an
enrichment for the news item, so if in the texta@able person is mentioned, the Named
Entity Recognition (NER) tool can identify it andet system enriches the news item with
info/URI linked to that person coming from the SennaCloud;

in the third one afEnhanced Content Enrichmeistcarried out. Furthexquivalentor related
contentsare added to the News Item virtual container. €rmmtents, which can come also
from external sources, are chosen (e.g. retrievech fa predefined web site or from an
internal repository) or generated (e.g. a refranoegy created according to known
information) taking into account semantic inforroatiand metadata already present in the
News Item. For example, if from the semantic infation of a news item it is deduced that
the news is about sport and in particular abouadbiall match, it is possible to access to
many external sources in order to add to the Nésra bther additional info/video/contents
related to the same football match.

2.5.2.2.2 SP service building and delivery function  alities
In Fig. 9 theSP service building and delivery functionalitea® analyzed as a sequence of operations.

+--J Groups Profiles
'
! I~
- Item Selection ==l
' '
I ' Service Provider
H - Requirement its
, !
'
I
'
'
'
'
'
I
Service Building
and Delivery

SEMANTIC INFORMATION | |
Legacy METADATA

MSQ
CONTENT

CONTENT w
hmgm CONTENT
CONTENT

[Enriched] News Item

riched News

,
! NON Broadcast Channel

CONTENT | Equivalent contents

CONTENT | Related contents o7a12

Fig. 9 — SP service building and delivery functionlities

These functionalities are driven I8ervice Provider Requirementiefined by the service provider
according to its own editorial requirements and3drgups Profileswvhich take into account the tastes
of groups of peoples; for example, the service iggvwants to create a free of charge service with
no sport news which are instead used to creatg agraice according to observed interests of group
of peoples.

Following Group ProfilesandService Provider Requirementle service provider does an automatic
selection of Enriched News Items that are suitédnlehe service to be created. This selection igedo
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taking into account the semantic information arelldgacy metadata related to each Enriched News
Item. For example, in order to filter sport news tlee pay service, semantic information and legacy
metadata of each Enriched News Item are analyzéaaa of them is selected for the service only if
it is about sport or if it has some relationshiphvwgport subjects.

The Service Building and Delivergtep in the sequence of operations covers thaianeand the
delivery of service provider services. The outpentvices are composed by a set of Enriched News
Item. The chosen Enriched News Items are pickedndtdelivered to Home Ambient environments
on anon broadcast channel

2.5.2.3 Home Ambient side

2.5.2.3.1 Service access and item enrichment functi  onalities
In Fig. 10 theService access and item enrichment functionaldies analyzed as a sequence of

operations.
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Fig. 10 — Service access and item enrichment funatialities

The first step in the sequence of operatidttane Ambient Service Inpuovers the input operations
needed to access to all the Enriched News Itentsctirapose the service delivered by the service
provider and to select which of them are suitabietie home environment.

The input service is available on the non-broadchahnel but it is also possible to access to tie o
MSQC directly from the broadcast channel when tnsair. Of course the two ingestion operations
must be synchronized and the scheduling informaiiothe programs to be recorded has to be shared
by both the service provider environment and th@dnambient environment; for example, when the
“TG1” newscast of 1p.m. is on air it is possibleaoquire the same audio-video file both at the
Service Provider side and at the Home Ambient sidearallel only if the same scheduling
information are shared between sides. This parafidl direct ingestion of MSQC from the broadcast
channel gives to the system two alternative waysidgmage the MSQC at Home Ambient side: the
first one is to directly use the MSQC already irtgdshrough the Broadcast channel, the second one
is to get it on demand, when needed, from the &erfArovider side through the non-broadcast
channel and then use it (see section 2.5.2.4 foe whetails).

The second step in the operations sequeites enrichmentcovers the local enrichment of the
received and selected news items and can bersphi different phases:

Page 26 of 61



FP7 - 231761

Deliverable 7a.1

in the first one a further step oBasic Content Enrichmeri$ carried out starting from the

MSQC or from other available contents to obtainiesjent contents by means of locally
executedranscodingandtransmodingoperations, taking into account, for example, \whic
are the most used devices and consequently the umefitl content formats in every single
home ambient environment (e.g. if the MSQC is a KARES, it can be locally converted into

AVI format or WMV format to be played on a partiaulhandled device or on a internet
browser if the i-phone or the PC are often usatiénambient); in fact for the service provider
is not profitable to make all the possible formaersions a priori, while it is useful to have
in every home ambient environment the formats a@natusually the most used in that specific
environment.

the second oné&nrichment takes into account the possibility for the us#ra home ambient
to choose new external sources to get enrichmemtdNéws Items and get nerelated
contentdrom these. For example, if users of a partichtane ambient are interested to news
given by the “La Repubblica” newspaper’s site ahid £xternal source is not included in
those used by the service provider during $fe item enrichmergtep, this source can be
added and semantic information and metadata alrpeebent in the News Items are used to
select contents coming from that external souraktarfurther enrich the News Items with
this selected contents. Another possibility forrase to add local tags in order to have a
description of every News Item from the point oéwi of a local familiar vocabulary; for
example, if the Rossi family use to give to thdidta prime minister Silvio Berlusconi the
nickname “Mister-B” and dad add the local tag “MisB” to a news about him, all the
people logged on the Rossi’'s Home Ambient will beedo find this news also searching for
“Mister-B”. This “familiar” enrichment can be veryseful to retrieve news in the system
using the News Find Engine service.

2.5.2.3.2 Personalized service building and deliver y functionalities
In Fig. 11 thePersonalized service building and delivery fundctiliies are analyzed as a sequence of

operations.
. Item Selection ] User
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Fig. 11 — Personalized service building and delivgrfunctionalities

These functionalities are driven biger Profileand byPhysical Context Profile

Following User Profile the Home Ambient does an automatic selectionvafiable Enriched News
Items that are suitable for the particular userciwhivill enjoy the service. This selection is done
taking into account the semantic information, tbgakcy metadata and the local tags related to each
Enriched News Item. Theser Profile’sparts taken into account are those that desdnibeénterests

of that particular user. The user information utedreate them can be derived from the user behavio
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in the Social WEBfrom user behavior when he is enjoying serviogsis home ambient and from an
explicit profile provided by the user himself.

Following User ProfileandPhysical Context Profilethe Home Ambient does an automatic selection
of contents that are suitable for the particularushich will enjoy the service and for the fruitio
context (user device and environment). This saacis done taking into account the physical
information and the adaptation information relatestach content present in each selected Enriched
News Item. TheJser Profile’sparts taken into account are those that desdnibetaracteristics of
that particular user in terms of fruition requirare (e.g. the user speaks only ltalian, the user is
blind). The user information used to create them lz& derived from an explicit profile provided by
the user himself. ThPhysical Context Profilelescribes the particular context in which the wsiér
enjoy the service, in terms of device physical abtaristics and in terms of physical environment
(e.g. the device is an audio and text capable desrw the person is cooking in the kitchen). The
environment information can be provided by ambisamsors and the device information can be
provided by the device itself.

ThePersonalized Service Building and Delivstgp in the sequence of operations covers thé@nea

of the personalized services. An output serviamimposed by a set of contents. The chosen contents
are picked out from selected Enriched News Item thied delivered to user device orHaA local
channel

2.5.2.4 Sides interaction
In Fig. 12 information and contents exchanged betwthe two main sides are depicted.

1 Broadcast feeds

Maun stream (Unidirectional)
Main eam B
[ErGino ] J— SR I
__________ — o on ai program ws item .
.- | B
Loy “{ Main Stream Quality Content (MSQC) [ Y H i
i H '

i : :

] ' !

-——— }—{ Item related information } S — R |
i ! !
i i -
: !

SP Service i

Service Provider Side . - Home Ambient Side

Non Broadcast channel
(Bidirectional)

555555

Fig. 12 — Information and contents exchanged betwaesides

The information and contents exchange can takesaer two different channels:Broadcast feed
channel, which is a typical unidirectional pushruel, and @&on-Broadcasthannel which is, on the
contrary, a bidirectional push or pull channel, égample Internet. The first one is the same cHanne
where programs distributed over many main streares teansmitted by the broadcasters. The
scheduling of these transmissions is describeddrdwide available EPGs. In general, each news
item detected by a server provider is part of aaioprogram, usually a newscast.

For each News Item to be delivered from ServiceviBer side to Home Ambient sides several kinds
of entities are exchanged: tMSQCwhich is the content at the same quality as tleadcasted one
and is referred asnain content the alternative item contentsvhich are contents physically or
logically related to the main one, for example gglént converted contents or semantically related
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contents, and finally thétem related informationwhich are all the data for the item general
management.

Let's tackle the issue of how to transfer all thesatents and data to the Home Ambient side and
answer to many considerable questions such akeimaterial pushed from the Service Provider to
the Home Ambient? Or is it the Home Ambient thafjaéng to ask for the material? And are all the

contents and data transferred through the non basa@dhannel?

Indeed there are different ways to solve theseegsand hereafter some solutions are presented in
order to give a wider vision of how the Personalizdews use case can manage these particular
operations.

Dedicated feed mode (see Fig. 13).
The Service Provider broadcasts a dedic&@dService feedrhich includes all the stuffs composing
the service. This is a not viable solution.

Vainlairaama ol Broadcast feeds
Main stream 5| _(Unidirectional)
Main stream C_|
- - == - - SP Service feed ‘

: EPG info EPG info
: Broadcast | |iTTTTTTTTTTTTTTTITTITI T T AT T

i :
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|

' 1
| |
Lo }—{ Item related information }17 fffff |
' ! |
: 1 .
: :
' i

! SP Service |
Service Provider Side . - Home Ambient Side

Non Broadcast channel
(Bidirectional)

nnnnnn

Fig. 13 — Dedicated feed mode

IP only mode (see Fig. 14).
All stuffs are transferred via the non broadcastnetel, which is a bidirectional channel, so corgent
can be either pushed by the Service Provider tdittrae Ambient for every news item or asked on
demand by the Home Ambient. This modality has spnablems related to the transferring of the
MSQC, it could be really weighty in terms of bangeitation and furthermore it could add to much
delay in the fruition phase.
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Fig. 14 — IP only mode

MSQC Stream only mode (see Fig. 15).
This kind of solution foresees to transfer througk non-broadcast channel th#ernative item
contentsand theitem related informatiorwith a new kind of data, the identification infcation
derived by EPG, about the main stream program gontathe news itemMSQC on air container
identification TheMSQCis no more carried by the non-broadcast channethé& Home Ambient
side theMSQC on air container identificatiois matched with EPG info in order to acquire the
correct program directly from the main stream dmehtextract the wantddSQC This solution can
solve previous band exploitation problems, buthi& tHHome Ambient is not able to acquire the
identified program from the main stream there isvay for the end user to see M&QCin the final

service.
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Fig. 15 — MSQC Stream only mode
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MSQC Mixed mode (see Fig. 16).

This is a mix of théP only mode and th&1SQC Stream onlgnode. All operations are done as in the
MSQC Stream onlynode, but in case of missing stream acquisitiois ipossible to transfer the
MSQCon demand from the Service Provider side throtighnion broadcast channel as in ifa@nly
mode

Broadcast feeds

L Main stream 4. 1 (Unidirectional)
Main eam B
Main stream C
[ U
I
’ !
i | I
i H ! .
-, | i ; :
’ L ! y
--- -;{ Main Stream Quality Content (MSQC) [ + e EETS
H H ] 1
i ! ! - ,,i
i H !
H : I
.- i | '
. | |
s 7{ Alternative item contents }—;7 denny
i H !
- ; Pl
| ' '
- 4.—{ Item related information }—;— S e
. : [l
......... Il---- : ; ' -l
| | '
- -:—{ MSQC on air container identification : !
|
| o
i SP Service |
. |
Service Provider Side Home Ambient Side

& | ] @ -ﬁL Non Broadcast channel
¥

(Bidirectional)

Only on demand if not
caught from main stream
o7a1:9

Fig. 16 — MSQC Mixed mode
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3. Functional Requirements Overview

In this chapter some important system's topicsamadyzed and guidelines about requirements on
them are given in the first part (see section 3Afferwards an overview of functional requirements
for each single part of the system and each foreeectionality is presented (see sections 3.3, 3.
and 3.4).

3.1 Shared requirements

3.1.1 News item container

From a logical point of view all info and contemé&dated to a particular item can be imagined to be
part of a virtual container called News Item. Framphysical point of view this virtual container dee

to be implemented by means of a real containeed¢dlews Item Container (NIC). The next two
sections describe NIC’s general requirements iaild@hd provide a deeper analysis about the content
referencing used by the NIC itself.

3.1.1.1 Container general requirements

Each News Item should be managed by an unambiguaesitified container (NIC). The NIC is the
real object which goes through the system andenhisched along the workflow as shown in 2.5.2 .
General requirements related to the NIC are depict¢he next bullets:

the physical management of contents inside the $\ililild be as light as possible in order to
avoid any system overload during workflow operatidne. the access to content should
occur only when needed and the NIC should be deld/evithout moving all associated
contents). To enable this, two content managemendesishould be used inside the NIC:

o0 Reference mode: the container holds just a refertmthe real physical content. This
method should be used for all non-textual contents.

o Direct mode: the content is really present insidedontainer. This method should be
used only for textual contents.

two levels of service personalization are foreséleminterest levelwhere the News Item is
chosen following end user topic preferences andatifeptation level where, inside the
chosen News Item, the useful content is selectbolfimg end user fruition preferences and
environment/device characteristics. The NIC shondde easy these operations (see Fig. 17):

o0 keeping all News Item information useful for thdestion at interest level by means
of attractors

o keeping all information useful for the selectiortloé proper physical content among
available contents by means of suitable contentrg®mns and structure<ontent
Features andtructures.
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Fig. 17 — News Item Container
as toContent Featuressvery real or referred content included into a Niould be described
through its physical intrinsic characteristics @nerefore (see Fig. 18):

o the container should hold all available physicahrelsteristics about every single
content;

o the description of content should be a descripgbmow the content is physically
made, not a description of how it could be useficn what it is derived,;

Fig. 18 — Content Features

as to Content Structuresevery real or referred content included into & Ndhould be
contextualized from three different points of view:

o from a “physical” point of viewghysical logi¢ see Fig. 19)

the content should be inserted incantent structurewhich highlights
relationships with other contents into the sametaioer following physical
derivation criteria. Transcoding, transmoding, summarizationand

translation are the general physical derivation categorieschishould be
managed by the NIC.
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Fig. 19 — Physical Content Structure

o from an “equivalence of use” point of viesh@pe logicsee Fig. 20)

the content should be inserted in one or meooatent structureswvhich
highlight relationships of equivalence with othesntents into the same
container, according to “equivalence of use” ciierEach of these
relationships is defined as contahiapeand every single content structure as
shape structure

a certain content could have different relationstopequivalence with other
contents in NIC when used in different contexts,eashcontent structure
should represent the set of relationships relaiea particular context of use
(for example, a certain image is the equivaldrape “thumbnail’when used
in the context A,shape structure Abut could be the equivalesthape
“fullResolutionimage”when used in another contextdhiape structure B

Fig. 20 — Shape Content Structure

o from a “use instead of” point of viewdpresentation logisee Fig. 21)

the content should be inserted in one or mooatent structureswvhich
highlight relationships with other contents inte fsame container, according
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to “representativeness” criteria. Each of thesatimhships is defined as
representationand every single content structure@gsresentation structure

a certain content could have different relationstoprepresentativeness with
other contents in NIC when used in different cotggxso eachcontent
structure should represent the set of relationships related particular
context of use.

Fig. 21 — Representation Content Structure

in each NIC amain contentmust be present representing, with its equivalantl
representative contents, the central entity ofsmice. The NIC attractors are valid for the
main and equivalent contents and define the “edginva” criteria (only contents which are
congruent with attractors can be defined as eqenedb the main content);

in each NIC othemainrelated contentgould be present representing, with their equivale
and representative contents, other entities retatéite central one.

o for those contents NIC attractors are meaninglesd they don't define the
“equivalence” criteria;

0 everymain related contentshould be contextualized from a “facet” point oéw
(facet logicsee Fig. 22);

each main related contentshould be inserted in one or moo®ntent
structureswhich aggregate them following criteritag¢ety derived from the
main contentThewhao when where what, why andhow of theMain content
are examples of aggregation criteria which couldnla@maged by the NIC (for
example, if one of themMain content’svho” is “Barack Obama” a possible
aggregation is “all main related contents whete is “Barack Obama so
the facet isvhowith the valueBarack Obama
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Fig. 22 — Facet Content Structure

Ultimately every single NIC should contain:
an univocal identifier;

a set ofattractors managed as a configurable set of specific infaonaabout the internal
main content set, useful for all selection operetiat item level. Possible specific information
are:

o legacy informatiordetected during the ingestion and item detectlasg;
0 semantic informatioadded during the enrichment phases;

o User Generated Informatio(TAG) added during the fruition of the content final
users.

a set ofcontentsmanaged in reference or direct mode and descfdedving their physical
characteristics. In particular the NIC should conta

0 onemain content
0 manymainrelated contentfully contextualized in term of facet logic;

0 many secondary contentfully contextualized (according to physical, shaged
representation logics).

3.1.1.2 Content referencing analysis
The content referencing is one of the two conter@eagement modes inside the NIC.

In the NoTube environments (Service Provider s lHome Ambient side) there are Entities (NIC
in NoTube sense) which have associated Contenlndmicination as showed in Fig. 23.
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Entity

Information

Dis8E

Fig. 23 — Entities which have associated Content drinformation

The content referencing mode allows the systemdoage an entity from the information point of
view separately with respect to the managemertiefssociated content as depicted in Fig. 24.

Entity

Information

sssss

Fig. 24 — Content referencing mode

Some requirements are raised by this kind of manage

It must be possible to make the entity indepenftemh the physical location of the content
(if the content is moved it is not mandatory to ifpthe entity);

It must be possible to get a content that is anfikag of a wider content, which is the visible
object (see Fig. 25);

Access

Fragment --------------- !

Content

i Content

ssssss

Fig. 25 — Content that is a fragment of a wider caent

In case of interoperability of many different emviments, every single ambient can access to
content even if it is physically located in anothenbient. Anyway location information must
be under the control and management of an authitrdt/is responsible for the ambient in
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which the content is physically located. The idicdtion between the ambients must be
univocal.

It must be possible to manage several copies of&imee content each located in it's own

ambient, inside the entity copies have to be ifiedtiby the same identifier and each has to
be under the control of the authority of that digdimmbient; there is a master authority which

is the one that produced the unique identifierdaghe entity and several secondary authority
responsible for other ambients in which contenie®pre located (see Fig. 26);

Fig. 26 — Management of several copies of the sacentent

Each ambient should be independent from the offiiecsin decide if sharing contents with
other ambients or not).

3.1.2 Content Access

This section is about reasoning on modalities wess to contents by the clients of services, about
possible solutions on where it would be better b the content servershat carry out the delivery
towards fruition clients, so it is also about whirdave contents that are ready to be deliverddian
case, about when this contents have to be movedtfre Service Provider side to the Home Ambient
side. In the following discussion the Home Ambi&ntle in split in two different areas: the Home
Ambient Server Side which covers all the serveerggd functionalities and the Home Ambient
Client Side which covers the client oriented fuomtilities (see sections 3.3 and 3.4).

3.1.2.1 Contents access reasoning
There are two different contents fruition modes:

1. streaming-like mode: the fruition client is intoeth.ogical Home Ambient (i.e. Home
Ambient Server Side accessible);

2. download mode: the fruition client is isolated frahe Logical Home Ambient (i.e. Home
Ambient Server Side not accessible).

The system functionality foresees that betweenSbrvice Provider Side and the Home Ambient
Server Side there is always a physical transfé&l6k. During the phase of creation of servicess¢he
are used to physically build the service to provméhe fruition client.

In this perspective, we can identify different tgp® content according to the modes of management
within these NIC:

1. contents physically present inside NIC:

a. text: textual content managed internally to the NikCdoesn't exist as physical object
outside of NIC;

2. contents referenced by NIC:
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a. Web Content: the content is on the WEB (therefore accessible via http protocol at
the specified URL) and, in general, it's a compséxicture of pages created dynamically
(i.e. a WEB site). Hence:

i. Itis not serviceable to manage a full copy inshteNIC;
ii. at NIC Physical Content level the URL string whipbints to the real WEB
content is managed as Real Content;

b. file (in wide sense): contents exist as stand alaljects (generally in the form of file)
and it must be possible to manage the informatiio the NIC in a separated way
compared to the management of such objects. Hence:

i. files are handled inside the NIC by means of refegs.

Several contents can originate whether inside #1@i& Provider Side or directly inside the Home
Ambient Server Side (Home Ambient Content Enrichtneim the last case the content is already
present into the Home Ambient and there is notpy @eside the Service Provider Side, therefore the
delivery of content towards the fruition client hasbe done by a content server living in the Home
Ambient Server Side following the modalities foresdy the service.

3.1.2.1.1 Streaming-like mode fruition

Text

The content, materially present into the NIC, ieedily loaded in the Home Ambient Server Side
together with the NIC itself. In case #fome Ambient Content Enrichmerthe new content is
physically inserted into the NIC which already éxis the Home Ambient Server Side. The delivery
of content towards the fruition client has to baeldy acontent serveliving in the Home Ambient
Server Side following the modalities foreseen lgyshrvice (see Fig. 27).

; ;
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Fig. 27 — Text content fruition

WEB content

The content, referenced by a URL into the NIC, a¢ loaded into the Home Ambient Server Side.
The reference URL reaches the Home Ambient togetlir the NIC. In case oHome Ambient
Content Enrichmentthe new URL is physically inserted into the NIGQieh already exists in the
Home Ambient Server Side. The fruition client, bgans of the URL, is able to access to relevant
contents following the modalities foreseen by thevise (see Fig. 28).
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Fig. 28 — WEB content fruition

File
For such kind of content we can identify three afigiht strategies for the loading into the Home
Ambient and for the access by the fruition client.

3.1.2.2 Strategy 1 (“cache memory”)

Using references inside the NIC, contents are ldadedemandnto the Home Ambient Server Side
which acts as @ache memoryMSQC contents can also be already present irHtdmae Ambient
Server Side because they can be directly acqun@d the on-air main stream. All contents are
transferred in thisachebefore being sent to the fruition client. The detiv of contents is performed
exclusively by theeontent serveliving in the Home Ambient Server Side (see Fig) 8lowing the
modalities foreseen by the service (directly orrmupequest of the client to which the reference to
cache contents has been sent). Such modality ieietge also for contents derived froRome
Ambient Content Enrichmerit this case cache memory and master memory id@nc

SERVICE PROVIDER

1 1
i i

1 1

' '

NIC | NICload !
1 1

i i

: .
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""""""""""" from STREAM ==--~ ---! CONTENT
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Fig. 29 — Cache memory file content fruition
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3.1.2.3 Strategy 2 (“direct access”)

Contents are never stored into the Home Ambiente®eBide, they just live at the Service Provider
Side. The delivery of contents is performed exefelsi by thecontent servetiving in the Service
Provider Side (see Fig. 30) following the modaditfereseen by the service (directly or upon request
of the client to which the reference to such coistéras been sent). Of course, such modality is not
exploitable for contents derived frarome Ambient Content Enrichment

SERVICE PROVIDER | E HOME AMBIENT SERVER SIDE |
' '

NIC i NICload | NIC
i b [eri

Refl
-

1 1

I i

'

I I

1 1
Content Server

CONTENT

Fig. 30 — Direct access file content fruition

3.1.2.4 Strategy 3 (“mixed access”)
It is a mix of the two previous approaches: aceuydp the typology of the content and to the local
availability (and to other evaluation parametersd strategy or the other is applied.

3.1.2.4.1 Download mode fruition

In download mode fruition all the contents whicle @resent only in the Home Ambient Server side
have to be downloaded on the device before itgsattinected from the server ambient. As to other
contents, they are always accessible through théoramdcast channel.

3.1.2.5 Issues on time of loading in “cache memaory” mode

From the point of view of timing of operations irttte Home Ambient, it is possible to use the time
of input in the following primary conditions (relagy to Newscast, NIC, Content) in order to
represent temporal moments of interest in this ambi

T1. Newscast OnAirit is the moment in which a particular prograratthas to be acquired is on
air and is acquired (if foreseen) by the Home Ambie

T2. NIC Ingestedit is the moment in which a particular NIC, proed by the Service Provider, is
uploaded into the Home Ambient;

T3.NIC Approvedit is the moment in which a particular NIC, comiimto the Home Ambient
and coherent with respect to the Ambient rulesnéle persistent in the Home Ambient
itself;

T4.NIC Selectedit is the moment in which a particular NIC, stwrato the Home Ambient, is
selected as a component of a service because it memantic requirements of that service
(interest level);

T5. Content Selectedt is the moment in which, stated a NIC as congminof a particular
service, the content meeting the desired physiealice requirements is identified and
selected among all possible equivalent contentstire same NIC (adaptation level);

T6. Content Exploitedit is the moment in which a definite selected cohis effectively used.
Of course the presence of contents has to be geahrwhere the fruition client is expecting
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for them, within this time. In general it would better to have at disposal contents as soon as
possible.

MSQC contents that are not loaded on demand gethetHome Ambient Server Side always at time
TL

All on demand contents can enter into the systeshgtarting from time T2 (in fact only from this
time on the Home Ambient has got references toectgtthat are into the Service Provider Side,
transmitted through the NIC). In detail:

1. Loading between T2 and T3:

i.  full preemptive mode A: all contents related to MIC available in input are
loaded in the Home Ambient Server Side.
This operation is heavy and useless because @hitisure that all NIC will be admitted by
the Home Ambient and b) it is not sure, even if dihd, that all equivalent contents will be
exploitable by that Home Ambient. This solution kkbbbe helpful only for the temporal
distance from the time of use.

2. Loading between T3 and T4:

i.  full preemptive mode B: all contents related toaglproved NIC are loaded in the
Home Ambient Server Side. This solution partiatves overload issues seen at
1.i but in this way there is still the load of cents that potentially are never used
for personalized services provided by the ambiedeu consideration;

ii. adaptive preemptive mode B: as in 2.i but only eotg with a higher chance to
be used are loaded. You can keep track of serVigsigal requirements normally
used into the ambient under consideration in otddoad in preemptive mode
only contents respecting them.

This operation could be potentially useful becaheee is the chance to load contents related
to NIC that anyhow are searchable in the Home Anthidews Find Engine service, all the
news accepted in the Home Ambient are searchabk) & not necessarily these NIC
contribute to create a personalized service (AlgriNews service — My News Agency
service). It is again a heavy operation.

3. Loading between T4 and T5:

i.  full preemptive mode C: all contents related toNiIC foreseen for a particular
service are loaded in the Home Ambient Server Sitiés solution solves NIC
overload issues seen at point 2, but in this wayetls still the load of contents
that potentially are never used for personalizediges provided by the ambient
under consideration;

ii. adaptive preemptive mode C: as in 3.i but only eotst with a higher chance to
be used are loaded. You can keep track of servigsigal requirements normally
used into the ambient under consideration in otddoad in preemptive mode
only contents respecting them.

With respect to point 2, this solution is slighthetter from the load point of view but is
unsuccessful from the research services pointeaf.vi

4. Loading after T5:

i.  preemptive mode: only contents that will be usethefruition phase are loaded.
This is the best solution for the load but is readkar to the fruition phase then it may
introduce some delay in the fruition of contentlits Same problems as in point 3 with
respect to research services.

5. Loading at T6:
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i. direct load modecontents are loaded when they are going to be. use
This solution introduces delay problems for thetfifruition, these problems are no more
present from the second fruition on.

In case of Home Ambient Content Enrichment, thécbnment normally takes place between time T3
and T4: all and only approved NIC are locally eheid regardless of whether they will be used or not
in order to create a personalized service.

3.1.3 Semantic Enrichment

The semantic enrichment is the process enablingatiogiisition of knowledge about the contents
which is the base for the personalization of sexid his process can be seen as a layered process i
which additional knowledge is added and coded Isyegtep.

As to Personalized Semantic News Use Case, thédemed semantic enrichment is based on:

the analysis of texts collected into the News Itasth as attractors or equivalent and related
contents (for example, the text content automdyi¢ednscribed from the speech);

the enrichment of the set of legacy categoriestizhveach News Item can be associated (for
example, P/Meta categories).

In Fig. 31 the semantic enrichment stack relategdxbanalysis is showed.

TEXT ’\/——_CATEGORIE—S\\) “The filming of the episode took
e - place at Cinecitta studios in
Rome, which the Doctor Who

team expertly transformed into
» Free Text Pompeii for a week of filming in
September of this year.”
&
3 | Levelo — | Textualunitsor Language || _________ NLP Rome
) expressions
=
o »
m| |— Levell — Named Entities i S Ontologies <CITY> Rome
=) (not contextualized)
=
= e
g l— Level2 — Named Entities _1 Knowledge Bases http://dbpedia.org/resource/Rome
=1 (generically contextualized)
v <WHO> ...
. Document <WHAT> ...
L Level 3 ~ Named Entities I Reference <WHEN> ...
(in document space) System <WHERE>http://dbpedia.org/resource/Rome
<WHY> ...
<HOW> ...

A

D7al-20

Fig. 31 — Layered process for semantic enrichmen1)
At level 0 in the stack, textual units and languaggressions generated by a natural language
processing analysis are used as representativeokésw

At level 1, not contextualized Named Entities areluded. They contain the previous textual units
categorized according to predefined ontologiesdéf@mple categorgity and textual uniRoma@.

At level 2, generically contextualized Named Enstiare included. This generic contextualization is
based on one or more predefined knowledge basesx@&mple, theity Romes contextualized with
the related DBPedia URI).
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At level 3 the Named Entities are contextualizedhia document space, defined in terms of the
classical “Six Ws” journalistic rules (Who, When,héfe, What, Why and How). For example, a
particular Named Entity is categorized@8oif it coincides with the subject involved in theeat, as
Where if it coincides with the place in which theeet happened and so on (ecify Romeis Where
the fact happened).

In the Fig. 32 the semantic enrichment stack relate categories enrichment is showed. P/Meta
Genres are suggested as legacy categories.

e - “The filming of the episode took place at Cinecitta
K N studios in  Rome, which the Doctor Who team
CATEGORIES NS TEXT 7 expertly transformed into Pompeii for a week of
Tree-e- - filming in September of this year.”

3.1 Non fiction information
» P/Meta Genre 3.1.4 Arts
3.1.4.5 Cinema

@awuouug sauobare) ‘

Collective Categories
(Domam l) taxoir;?nr;ds or http://en.wikipedia.org/wiki/Category:Doctor_Who

l— Level 0 L (Domaln 2) - N http://en.wikipedia.org/wiki/Category:Cinematography

ontologle_s http://en.wikipedia.org/wiki/Category:Filming_locati ons
(Domain n) ' (for categories) | ...
User Reference

L— Levell Individual Categories -----  System (for MyAmbient/Bot&C

categories)

D7al-12_1

Fig. 32 — Layered process for semantic enrichmeng)

At level 0, categories belonging to predefined dmmare added to the News Item exploiting shared
categories taxonomies or ontologies (for examplepedia categories).

At level 1, individual categories are added to leavs Item. They are defined by the final user and
they are valid only in his particular home enviramn

3.1.4 Content Enrichment
The content enrichment is the process related tiparations which add new contents to the NIC.

Any stuff which can be used to build the final seev(i.e. which can be an element of the final Ul)
has to be managed as a content in the NIC; soNIC&s attractor is used also as content in thalfin
Ul it must be present both as a NIC’s attractor asdNIC’s content. For example, the text content
automatically transcribed from the speech is ametttr (it is used for search and selection purgose
but it could be also exploited as an alternativetent to be displayed on text-only devices, s@# to

be managed even as NIC’s content. This approaotwsilitaking advantage of the structures for the
equivalent and representative contents (for exanapteanslation of the previous speech_to_text text
can be managed as an equivalent content, whiletbalgriginal text is managed as attractor).

As to the content enrichment, there are two diffestuations, where the discriminating thing is th
type of relationship, physical or logical, with tNéC.

Physical relationship

In the physical relationship type the new contemthysically derived from a content already présen
in the NIC (or from an existent NIC'’s attractorhé basic concept is “let’'s create a new contemhfro
NIC’s content”. The derivation operations (and #fere the relationships) can be classified as
depicted in the Tab. 4.
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Type of Relationship Text Image Video Audio
Transcoding format conversion data size reduction frame rate reduction audio stereo-to-mono
..... dimension reduction reframing conversion
color-depth reduction spatial resolution format conversion
color-to-grey scale reducton | - ...

transformation
format conversion

color-depth reduction
format conversion

Transmoding

text-to-audio
transformation

video-to-image
transformation
video-to-text

transformation
video-to-audio
transformation

audio-to-text
transformation

Summarization

key frame extraction

Translation

Tab. 4 — Physical relationship types vs. Media tyse[2]

All new contents of this type must be insertedhia NIC’sphysical content structurehich describes
the physical relationships between contents andbeaimserted in one or more NIC3hape content
structuresor in one or more NIC’'sepresentation content structures

Between the derivation operations the reframingismeeply analyzed in the section 3.1.4.1 .

Logical relationship

In the logical relationship type the new contenhdg physically derived from contents or attractors
which are already in the NIC, but it is chosen froatside because it is in some relation with th€ NI
matter. The basic concept is “let’s find and reti@ new content which is related to the NIC".

All new contents of this type can be only inseritedne or mordacet content structurer in one or
morerepresentation content structuod the NIC.

3.1.4.1 Automatic video Reframing

3.1.4.1.1 Automatic video reframing algorithm based on Regions of Interest (Rol)

The technology context is automatic video reframifige goal of this technology is to automatically
repurpose the video content, i.e. to adapt the énsée to the screen size in a specific way, irotal
provide a better viewing comfort.

The detailed description of the algorithm is givenD4.3 deliverable. It explains the different
algorithms developed to address the problem.
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Fig 32 : General description of automatic reframingprocess

3.1.4.1.2 Configuration of Automatic video reframin g with web services
To better understand the automatic video refransimghe platform, the followings steps have been
described:

Definition of the automatic video reframing workflowhich is based on the different basic
workflows like MPEG2Filelnput
Instantiation of this workflow with a job creation

For an easier management of the platform, the aatiomideo reframing workflow is already created
on the platform and the user needs dolgreate a job on this workflow thanks to welvsess.

After preliminary definitions in paragraph a), thetomatic video reframing workflow is presented in
paragraph b). This presentation is then followed logescription of the web services to be calleeraft
the workflow configuration of the platform.
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a. Preliminary definitions
A Workflow is a model that describes a processing like rafrgm

A Job is an instantiation of a workflow. It corresportdsa user request. (For example, "reframe the
news video for a mobile device"). The workflowldRedlicates the referenced workflow.

/

Fig. 33 — Preliminary definitions
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b. Automatic video reframing workflow definition and i nstantiation

The Fig. 34 describes the Automatic video reframuagkflow.

- H264 Video
RTSP output
: AAC-LC Audio
Audio Decoder Encoder
The automatic video reframing workflow is basedramasic workflows which are detailed below.

Fig. 34 — Automatic video reframing workflow
Then, the automatic video reframing workflow is ctésed, followed by its instantiation.

Cropping
(based on
ROI)

Basic workflows

Description of Mpeg2 File Input Workflow

<WORKFLOW name"Mpeg2Filelnput >
<PARAM name"FileModée' type="String' />
<PARAM name"FileNamé type="String' />
<PARAM name"FilePath type="String' />
<PARAM name"IPAddress type="String' />
<PARAM name"Login" type="String' />
<PARAM name"Passwortl type="String' />
<OUTPUTS>
<OUTPUTDEFtype="CompressedVidéoname"Video" />
<OUTPUTDEFtype="CompressedAudioname="Audio" />
</OUTPUTS>
</WORKFLOW >

Description of Video Decoder Workflow

<WORKFLOW name"Video Decoder>
<INPUTS>
dNPUTDEF type="CompressedVidéoname="DecoderInput/>
<ANPUTS >
<OUTPUTS>
<OUTPUTDEFtype="UncompressedVidémame" DecoderOutpuit/>
</OUTPUTS>
</WORKFLOW >

Description of Audio Decoder Workflow

<WORKFLOW name"Audio Decodel >
<INPUTS>
JINPUTDEF type="CompressedAudioname="Decoderinput/>
<ANPUTS>
<OUTPUTS
<OUTPUTDEFtype=" UncompressedAudicname" DecoderOutpuit/>
</OUTPUTS>
</WORKFLOW >
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Description of Cropping Workflow

<WORKFLOW name"Cropping >
<PARAM name="DestinationAspectRatiatype="String' />
<PARAM name"Cropping modétype="String' />
<PARAM name"MinimumCoverageRatibtype="UInt32" />
<JINPUTS>
dNPUTDEFtype="UncompressedVidémame" VideoReframedInput/>
<ANPUTS>
<OUTPUTS
<OUTPUTDEFtype=" UncompressedVidémame" VideoReframedOutplut>
</OUTPUTS>
</WORKFLOW >

Description of H264 video encoder Workflow

<WORKFLOW name"H264Encoder>
PARAM name"Bitrate' type="UInt32" default"1000000>
<RESTRICTION><RANGE min="100000 max="20000000/></RESTRICTION>
<JINPUTS>
JINPUTDEF type="UncompressedVidéammame"Encoderinput/>
<INPUTS>
<OUTPUTS>
<OUTPUTDEFtype=" CompressedVidebname" EncoderOutptt />
</OUTPUTS
</WORKFLOW>

Description of AAC-LC audio encoder Workflow

<WORKFLOW name"AAC-LC Encodet >
<PARAM name"Bitrate" type="UInt32" defaul="480000 unit="bps/>
<RESTRICTION><RANGE min="4750" max="512000/></RESTRICTION>
<INPUTS>
JINPUTDEF type="UncompressedAudioname="AudioEncoderlinput />
<INPUTS>
<OUTPUTS>
<OUTPUTDEFtype="CompressedAudid name"AudioEncoderOutput />
</OUTPUTS>
</WORKFLOW>

Description of RTSP output Workflow

<WORKFLOW name"RSTP output>
<PARAM name="IP addresstype="UInt32"/>
<PARAM name="UDP port type="UInt32" />
<PARAM name"TTL" type="UInt32" />
<PARAM name"SDP file namétype=" Strind' />
<PARAM name"Session nanigype=" String" />
<INPUTS>
dNPUTDEF type="CompressedVidéoname"RTSPVideolnput />
dINPUTDEF type="CompressedAudioname"RTSPAudiolnput />
<ANPUTS>
<OUTPUTS>
<OUTPUTDEFtype="RTSPOutput name"RTSPOutput />
</OUTPUTS>
</WORKFLOW>
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Description of Automatic video reframing workflow

<WORKFLOW name"AutoVideoReframing type="offline" priority="0..50" Id=" AutoVideoReframing>
<TASKS>
<WORKFLOWREFid="100" workflowldReE"Mpeg2Filelnput>
<PARAM name"FileNamé visibility ="public' labeE"Input Video Filé/>
<PARAM name"FilePathi visibility ="public' labeE"Input Video File Path>
<PARAM name"FileMode' visibility ="protected value="FTP'/>
<PARAM name" IPAddress visibility ="protected value="ftp.notube.corif>
<PARAM name"Login" visibility ="protected value="NoTube/>
<PARAM name"Passworti visibility ="protected value="NoTubée/>
<OUTPUTSRER
<QUTPUTREFname"Video" id="1"/>
<OQUTPUTREFname"Audio" id="2"/>
<OUTPUTSRER
<MWORKFLOWREPF

<WORKFLOWREFid="101" workflowldRef="VideoDecodéel>
dNPUTSREP<INPUTREFname="Decoderinputid="3"/></INPUTSREP
<OUTPUTSREPR<OUTPUTREFname="DecoderOutpttid="4"/></OUTPUTSRERF
</WORKFLOWREPF

<WORKFLOWREFid="102" workflowldRef="AudioDecodet>
JINPUTSREPR <INPUTREFname=" Decoderlnput id="5"/></INPUTSREF
<OUTPUTSREB<OUTPUTREFname=" DecoderOutput id="6"/></OUTPUTSREPF
</WORKFLOWREF

<WORKFLOWREFid="103" workflowldRef="Cropping>
<PARAM name"DestinationAspectRatfovisibility ="public' labeE"Destination aspect rati-
<PARAM name"Cropping visibility ="privaté' value=" Automatic content adaptatior>
<PARAM name"MinimumCoverageRatibvisibility ="private' value="53" />
dINPUTSREPR
4NPUTREFname=" VideoReframedInput id="7"/>
<INPUTSREPR
<OUTPUTSREPR
OUTPUTREFname=" VideoReframedOutputid="8"/>
<OUTPUTSREPR
</WORKFLOWREF

<WORKFLOWREFid="104" workflowldRef=" H264Encode?
<PARAM name"Bitrate' visibility ="public' labeE"Video bitrate>
<RESTRICTION><RANGE min="100000 max="20000000/></RESTRICTION>
<PARAM>
JINPUTSRER<INPUTREFname"Encoderinput id="9"/></INPUTSREP
<OUTPUTSREB<OUTPUTREFname="EncoderOutputid="10"/></OUTPUTSREF
</WORKFLOWREPF

<WORKFLOWREFid="105" workflowldRe="AAC-LC Encodef >
<PARAM name"Bitrate' visibility ="public' labeE"Audio bitrate¢ defaul="100000/>
dINPUTSREP<INPUTREFname="AudioEncoderinput id="11"/></INPUTSREF>
<OUTPUTSREB<OUTPUTREFname"AudioEncoderOutput id="12'/></OUTPUTSREF
</WORKFLOWREF

<WORKFLOWREFid="106" workflowldRef="RTSPOutput-
<PARAM name"IP addressvisibility ="privaté' value="230.1.1.5/>
<PARAM name"UDP port visibility ="privaté' value=" 4000' />
<PARAM name"TTL" visibility ="private' value="3" />
<PARAM name"SDP file namé visibility ="private' value="NoTube.sdp/>
<PARAM name"Session nanievisibility ="privaté' valuee"NoTubé' />
dINPUTSRER
INPUTREFname=" RTSPAudiolnput' id="13"/>
4INPUTREFname=" RTSPVideolnput id="14"/>
<INPUTSREPR
<OUTPUTSREPR
QUTPUTREFname=" RTSPOutput id="15"/>
<OUTPUTSREPR
</WORKFLOWREF
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</TASKS>
<LINKS>

<LINK >
<SRCidReE"1" />
DSTidReE"3" />
</LINK >
<LINK >
<SRC idRe&"2" />
<DSTidRef&="5" />
</LINK >
<LINK >
<SRCidReE"4" />
DSTidReE"7" />
</LINK >
<LINK >
<SRC idRef&"8" />
<DSTidReE="9" />
</LINK >
<LINK >
<SRC idRe&"6" />
<DST idRefE"11" />
</LINK >
<LINK >
<SRC idRef"10" />
<DST idRe&"13" />
</LINK >
<LINK >
<SRC idReE"12" />
<DST idRefE"14" />
</LINK >
</LINKS>
</WORKFLOW>

Instantiation of the workflow

For the job configuration, the user receives thblipudescription of the workflow. The public
description of reframing workflow is the following:

<WORKFLOW name"Auto Video Reframingtype="offline" priority="0..50' Id="AutoVideoReframint>
<PARAM name="Input video File"type="String" />
<PARAM name="Input video File Pathtype="String" />
<PARAM name"Video bitrate"type="UInt32" >
<RESTRICTION><RANGE min="100000 max="20000000/></ RESTRICTION>
<PARAM>
<PARAM name"Audio bitrate"type="UInt32" defaul="100000" />
<PARAM name="Destination aspect ratiotype=" String"/>
</WORKFLOW>

A job example that instantiates the previous warkfcan be:

<JOBname"Automatic video reframingworkflowldRef=" AutoVideoReframind' priority="1">
<PARAMDESCname="Input video File'value="news.ts" />
<PARAMDESCname="Input Video Path FileValue"FTP/" />
<PARAMDESCname="Video bitrate "value="150000" />
<PARAMDESCname="Audio bitrate"value="32000 " />
<PARAMDESCname"Destination aspect ratiovalues"QVGA” />

</JOB>
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c. Automatic video reframing web services

The user will use the following web services fag Reframing functionality. Each web service is
described with a table which synthesizes the palermand with a XSD schema for more details.

Workflow get list

This web service operation is used to know theedkffit configured workflows and get back the
workflow id and workflow name.

=

Workflow get list request parameters orkflow get | ist answer possibilities

None Number of items
For each workflow

o Workflow name

o Workflow id

o Workflow brief description

0 Web service “instantiability” flag

o Creator (User, system release)

o Type

Fig. 35 — Workflow get list XSD schema
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Job create

This web service operation is used to create aghbesponding to a workflow (for example, to
create the job “reframing” and start this job).

Job create request parameters Job create answer pos  sibilities
Job name Job Id

WorkflowldRef Bad rights

Priority Coherency problem with its report
Job parameters (defined previously in b) Workflow not found

Fig. 36 — Job create XSD schema
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Job modify
This web service operation is used to modify astég job.
Job modify request parameters Job modify answer pos sibilities
Job name OK
WorkflowldRef Bad rights
Job parameters (defined previously in b) Coherency problem with its report
Job not found

Fig. 37 — Job modify XSD schema
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3.2 Service Provider side functional requirements

ltem Management

,,,,,

SP ITEM
ENRICHMENT

[1 Reframing

CONTENT > m

PUBLICATION » u

Fig. 38 — Services Provider side functional requinments schema

3.2.1 Input Management functionalities

This is the set of functionalities internal to thervice Provider side which allow accessing to rewete
sources in order to find required contents andrinédion and to put them into the service provider
environment.

Archive Access
It is the functionality that allows accessing tgdey archives in order to find and retrieve arctlive
contents for content enrichment.

Scheduling Info Access
It is the functionality that allows accessing toheduling information given by external EPG
providers. This information is related to availabfeadcast streams.

Broadcast Stream Access
It is the functionality that allows accessing téested broadcast channels in order to find andenstr
the main contents.

Semantic Cloud Access
It is the functionality that allows accessing te tBemantic Cloud in order to find and retrieve
semantic enrichment information.

Web Access
It is the functionality that allows accessing ttested parts of the Web for content enrichmentdssu

Ingestion & Item Detection

It is the functionality which covers all the issuetated to the ingestion of main contents andedla
metadata for each news item. This functionalityatee NICs under the control of SP Input Rules and
using Scheduling Info.

SP Input Rules Management
It is the functionality that allows the service yider to create/modify the SP Input Rules to beduse
to control the creation of the NIC.
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3.2.2 Item Management functionalities
This is the set of functionalities internal to tBervice Provider side which allow managing andestor
NIC.

Service Provider Item Enrichment

It is the functionality that allows enriching ealihiC with additional info and contents: in particula
this functionality can be split in Basic ContentriEhment, Semantic Enrichment and Enhanced
Content Enrichment (see section 2.5.2.2.1 ). Amihvege a peculiar function is the reframing one
(see section 3.1.4.1).

Service Provider Item Repository
It is the functionality that provides the persigterof all NICs internally to the service provider
environment.

3.2.3 Service Management functionalities
This is the set of functionalities internal to tBervice Provider side which allows creating and
managing service provider services based on NICs.

Service Buffer
It is the functionality that provides the persisterof the created services.

Service Building
It is the functionality that builds a service asegjuence of compliant NICs under the control of SP
Service Rules.

Item selection
It is the functionality that estimates for each NHe level of compliance with the expected service
under the control of SP Service Rules.

SP Service Rules Management

It is the functionality that allows the service yider to create/modify the SP Service Rules todmu

to control the creation of the service providenverrs and the NIC selection. These rules take also
into account the tastes of groups of peoples atgohfrom the Social Web.

Content Publication
It is the functionality that makes internal contemtvailable for the delivery outside the service
provider environment.

Synch Info Delivery
It is the functionality for the delivery of synchiaation information between Service Provider side
and Home Ambient side.

Service Delivery
It is the functionality which covers all the issuetated to the delivery of service provider seggiin
term of sequence of NICs.

Content Delivery
It is the functionality which covers all the issuedated to the delivery of contents referred by
delivered NICs.

Group of Users Info access
It is the functionality that allows accessing frahre Social Web to information which takes into
account the tastes of groups of peoples.
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3.3 Home Ambient Server side functional requirement s
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Fig. 39 — Home Ambient Server side functional requéments schema

3.3.1 Input Management functionalities

This is the set of functionalities internal to tHeme Ambient Server side which allows accessing to
service provider services and to many external cesurin order to find required contents and
information and to put them into the home ambienirenment.

Broadcast Stream Access
It is the functionality that allows accessing téested broadcast channels in order to find andenstr
the main contents.

Position Info Access
It is the functionality that allows accessing totezwmal information about scheduling and
synchronization.

Content Access
It is the functionality which covers all the issue¢ated to the access to remote contents reféyed
received NICs.

Service Access
It is the functionality for the access to the seesgi delivered by the service provider.

Web Access
It is the functionality that allows accessing téested parts of the Web for local content enrichimen
issues.

HA Input Rules Management
It is the functionality that allows creating/modifg the HA Input Rules to be used to control the
main content ingestion, the NIC approval and emnieht.

HA Ingestion

It is the functionality which covers all the issuetated to the ingestion of main contents forlitbme
ambient environment. This functionality operateslamthe control of HA Input Rules and using
Scheduling and Synch Info.

Input Buffer
It is the functionality that provides buffering edglities for all Home Ambient inputs.
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3.3.2 Item Management functionalities
This is the set of functionalities internal to tHeme Ambient Server side which allow managing and
store local NIC.

User Generated Info Management
It is the functionality for the management of ugenerated info, as tags, related to each NIC presen
in the home ambient.

Item Approval
It is the functionality that estimates for each Nt level of compliance with the expected home
ambient requirements under the control of HA InRutes. Not compliant NICs are discarded.

HA Item Enrichment

It is the functionality that allows enriching eaapproved NIC with additional info and contents: in
particular this functionality can be split in Basiontent Enrichment and Enrichment (see section
2.5.2.3.1).

Home Ambient Item Repository
It is the functionality that provides the persisterof all NICs internally to the home ambient.

3.3.3 Service Management functionalities
This is the set of functionalities internal to tHeme Ambient Server side which allow creating and
managing personalized services based on NICs.

Search Criteria Management
It is the functionality that allows defining ti8earch Criteriato be used in search operations.

HA Service Rules Management
It is the functionality that allows the Home Ambierser to create/modify tHéA Service Rule® be
used to control the creation of the personalizedses and the NIC and content selection.

Item Selection

It is the functionality that estimates for each NHe level of interest related to a given user unle
control ofUser&Context Ruleand estimate for each NIC the level of compliandd the expected
service under the control ¢fA Service RulesCompliant NICs are selected for the personalized
service.

Content Selection

It is the functionality that estimates for eaches&dd NIC the level of compliance of each internal
content with the given context under the controUsér&Context Ruleand the compliance with the
expected service under the control ldA Service RulesCompliant contents are selected as
component of the personalized service.

Personalized Service Building
It is the functionality that builds a service asejuence of compliant content under the contrélAf
Service Rules.

Service Buffer
It is the functionality that provides the persisterf the created personalized services.

Personalized Service Delivery
It is the functionality which covers all the issuetated to the delivery of personalized serviges i
term of sequence of contents.

3.3.4 User and Context Management functionalities
This is the set of functionalities internal to tHeme Ambient Server side which allow accessing and
managing:
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information provided by the user

information about the user behavior derived from thehavior in thé&Social WEB from his
behavior when he is enjoying services in his hombiant and from explicit profiles

information about context in which the user is gijg the service

User & Context Management
It is the functionality for the management of usamg context information.

User Generated Info Access
It is the functionality that allows accessing téonmation provided by the user, as tags related to
particular NIC.

Context & User Info Access
It is the functionality that allows accessing tonxt and users information taken from the social
WEB and from the Home Ambient network.

3.4 Home Ambient Client side functional requirement s

User & Context Management

Device features g
catching <
(8}

Context and User Environment
Info Delivery features catching

User behavior o
catching )

User features
catching

User Generated Info Delivery
Home |T|

Ambient J

Network L:J

Personalized Service Access

Personalized
Service Play

A A

Remote Content Access

Non
Broadcast

Channel

L
|

WEB Content Access
Selected
WEB

L

H Service Execution
1

Fig. 40 — Home Ambient Client side functional requiements schema
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3.4.1 Service Execution functionalities
This is the set of functionalities internal to tHeme Ambient Client side which allow managing the
personalized service and all contents composing it.

Personalized Service Access
It is the functionality that allows accessing te fhersonalized service.

Remote Content Access
It is the functionality that allows accessing tome contents referred into the personalized servic

Web Content Access
It is the functionality that allows accessing toncte WEB contents referred into the personalized
service.

Personalized Service Play
It is the functionality that allows playing the penalized service.

3.4.2 User and Context Management functionalities

This is the set of functionalities internal to tHeme Ambient Client side which allow managing the
interactions with the Home Ambient Server sidejrgivfeedbacks with info about the user and the
fruition context.

Context & User Info Delivery
It is the functionality for the delivery of info ahbt context and users.

User generated Info delivery
It is the functionality for the delivery of info gerated by the final user during the fruition of final
service.

Device Features Catching
It is the functionality that allows catching info@ut the final device.

Environment Features Catching
It is the functionality that allows catching infd@ut the environment in which the personalized
service will be played.

User Behavior Catching
It is the functionality that allows catching infb@ut the behavior of the final user during thetfoui
of the personalized service.

User Features Catching
It is the functionality that allows catching ustati personal info filled by the user itself.

4. Conclusions

In this deliverable an overview of the NoTube “Peized Semantic News” use case has been
provided.

The global vision that has led to the definitiontloé whole use case has been presented, taking into
account the stakeholders interested in the re#lizatf such scenarios and the advantages for them.
Examples of final scenarios has been given and asea starting point to describe which are the
operating contexts and the three foreseen finalices for this use case: My News Agency, News
Find Engine and Alerting News.

In particular, being this document a deliverablespécification for the use case, all related issues
have been faced from a logical point of view ratiem from a technical point of view, leaving the
last one to deliverables related to different v@rsiof the prototype, namely the D7a.2 Personalized
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News Platform prototype, v.1 due M13, the D7a.3sBealized News Platform prototype, v.2 due
M23 and the D7a.4 Personalized News Platform pyp&tv.3 due M33.
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