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Executive Summary

This document presents a description of the functional requirements for the fully functional prototype
(revised demonstrator) of the xLiMe project. It also provides an updated review of case studies with the
focus on how to apply and integrate key reseacotributions of the project intahe production pipeline

of the three usecase partner companies and create commercial gain. This year we have also includeded a
forth use case that will be run by the xLiMe integration partner. The forth use case hasriohsted

mostly motivated by the push of finding an exploitation partner for the xLiMe platform and, for ESI, to
internally test whether the xLiMe platform can be incorporated into their current projects.

The main goal of taskl.4 isto gather and systmize the requirements for the xLiMe system based on the
case studies, feedback from the reviewers and commercial viability analysis. We critically review case
studies focusing on how to apply and integrate key research contributions of the project into the
production pipeline of all use case partners. The outcome will be a requirements document on (a) how to
integrate a solution for near redime crosslingual, crossnedia information linking and knowledge
extraction with the business processes within tempanies, (b) to define a set of possible services built on
top of the xLiMe technology which will be used within case studies, and (c) to define languages and media
types relevant for the case studies.

This deliverable is the third outcome of the taBk.4, which provides revised functional specifications for
the xLiMe prototype, using the prexisting technologies and the technology developed during the three
years of the project

© xLiMeconsortium 208 - 2016 Page3 of (27)
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Abbreviations

B2B Business to Business

EPG Electronic Programme Guide

NGO Non-Government Organization
VOCR Video Optical Character Recognition
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1 Introduction

1.1 Use Cases

There are three use cases that will provide requirements, feedback and evaluation. These use cases are
incorporated into the current products of the use case partners. They will be run by the following partners:

1 ZATTOQ1]is a pioneer of IPTV and leader in Switzerland and Germany, with additional presence in
France, Spain, UK, Luxemburg, and Denmark. Zattoo earns income from ads, premices,servi
FYR . H. NBfIUGA2YAKALIAD %! ¢¢hhQa Lbs®ediLdorfidg: NB
which is currently configured to store over 200,000 hours (120 live TV channels are continuously
recorded over the past 7 days and individual recordings ferslim several countries) .

I VICO Research & Consulting Gml2His concentrated on social media measurement and analysis,
and the construction of social media momitay systems as well as social media consulting. Their
main customers are consumer goods manufacturers and marketing agencies. Clients amongst
others are LG Electronics, Commerzbank, Symantec Europe, BMW, EnBW, Ferrero, Central,
ENVIVAS -$ystems, Mazdauope, and Mindshare.

1 ECONDA GmbEB] focuses on welanalytics and recommendation solutions. For several years
running, ECONDA is listed as one of the Top Five bfawalytics tools by independent experts.
More than 1,000 satisfied-@ dza A y Sa ad Odza (i 2 Y S N& -arfdligitsesolufiofis. Phish b 5 !
includes customers such as retailers, textile specialists, manufacturers, brands, service providers,
portals, publishersprice comparators, publishing houses, newspapers and NGOs.

Also, a forth use case has been proposed this year, that will be run by the xLiMe integration partner:

1 Expert System Integrator ESI [4levdops software that understands the meaning of written
language. Based upon a patented technology that employs millions of definitions, concepts and
relationships, ESI's applications read and understand multiple languages the way people do.

The use cases have been carefully selected in order to demonstratadtantages of the technology
developed within the project.They focus on three different applications of interest to different
stakeholders.

1 Crossmedia content enrichment Providing multimedia content consumers with additional
related content enhancethe service provided by companies such as ZATTOO. The xLiMe project
will develop applications, which will enable enrichment of the multimedia content edhiBvinels
watched by ZATTOGsers with related content, originating from other media sources (eagets,
blog posts, YouTube videos, news articles, Wikipedia pages, etc.). The approach will be based on
content, not on user behaviour.

1 Crossmedia analytics The social media consulting process can be further enhanced by relating
collections of social ntta documents on a topic to related T¥annels about the same topic. For
instance to measure the coverage of topics in mainstream media which are trending in social
media. From a business standpoint, brands are a topic of special interest for coasegartners.

The xLiMe project will provide tools to enable the annotation of mainstream multimedia streams
with select advertisement presence and product placement data, which will then be used to
establish the connection between social and mainstream meti@ annotation of the stream will

be done by detecting logos, brands and products in the multimedia stream and linking to the
product shown in the ad. Initially, this will be done for a limited, predetermined number of logos,

brands and products/groupsf products.

Page6 of (27) © xLiMeconsortium 208 ¢ 2016

l'



Deliverable 0.4.3 xLiMe

1 Crossmedia product recommendations:
Once the crossnodal product placement data has been extracted from both mainstream and
social media, this information can be used to enhance the performanceGainemerce web sites
(web shops) by pnading better recommendations.

1.2 Applications Developed within the Use Cases

To illustrate the possibilities offered by the xLiMe technology, we detail the set of applications which will be
developed within the use cases.

1.2.1 Crossmedia Content Enrichment

Description of the problemg Providing written web media consumers with additional related content
available from ZATTOO IPTV channels and an efficient way to search the content, will enhance the services
provided by ZATTOO.

Description of possible solutiong to enable this application the problem will be solved using the semantic
search component developed in T5.1, which will rely on components for semantic disambiguation (T4.2),
semantic graph construction (T4.3), text fr@peech (T2.1) and text annotation (T3.3). The system will
provide realtime recommendations, such as augmented Electronic Programming Guide (EPG) or currently
showing IPTV related content, based on the media content on which the consumer is being emgaged

like TV show or news articles on Web portals.

Description of the evaluatiorg There are hard (directly measurable) and soft (subjective perception of the
involved parties) metrics that can be used to evaluate the usefulness and effectivenesessgétbm:

9 Precision and recall of the system evaluated on the test dataset.

1 Satisfaction of contemproviders based on the additional information provided (Is the additional
content relevant to the main content?)

Satisfaction of contentonsumers with theenriched content, measured by the number of users that
choose to view the additional content.

1.2.2 Crossmedia Brand and Topic Monitoring

Description of the problem¢ Product placement is a widely used technique, for brand and product
marketing in multimediaTo evaluate the effectiveness of such techniques and provide additional value
services to both customers and advertisers, the presence of and discussions about brands and logos in
multi- and social media content needs to be detected. To fully support sisalye also need toelate
collections of media documents on a topic to the relevant media channels and content and measure the
coverage of topics in different media stream, e.g. to monitor the tageof topics in mainstream media
which are trending in soal media.

Description of possible solutiong To enable this application the problem will be solved using the event
monitoring and opinion diffusion component developed in T5.2, which will rely on components for text
from social media (T2.3), audio (ITB.video (T3.2), text annotation (T3.3) and semantic graph construction
(T4.3). The system will provide annotations showing the placement ofpeeified logos in the media
streams and will provide web analytics for related content, stemming from differeedia sources, which

can then be provided to VICO and ECONDA customers.

Description of the evaluation¢ There are several hard (directly measurable) and soft (subjective
perception of the involved parties) metrics that can be used to evaluate the ussfuland effectiveness of
the system:

© xLiMeconsortium 208 - 2016 Page7 of (27)
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9 Precision and recall of the system evaluated on the test dataset.

9 Satisfaction of contenproviders based on the annotation information provided (Is the detection
accurate enough?)

Satisfaction of welanalytics expertdbased on the annotation information provided (Is the detection
relevant enough?)

1.2.3 Crossmedia Product Recommendations

Description of the problemg¢ Recommending products to the consumers is a technique widely used to
enhance web sales. To evaluate the effeeness of such techniques and provide additional value services
to both customers and advertisers, the presence of and discussions about brands and logos-ianahulti
social media content needs to be detected. To fully support analysis we also neeldtt collections of
media documents on a topic to the relevant media channels and content and measure the coverage of
topics in different media stream, e.g. to monitor the talp of topics in mainstream media which are
trending in social media. Finallgased on this data, we need to provide recommendation algorithms that
will ensure optimal sales.

Description of possible solutiong; To enable this application the problem will be solved using the
recommendation engine developed in T5.4, which will mlycomponents for text from speech (T2.1), text

from social media (T2.3) audio (T3.1), video (T3.2), text annotation (T3.3), semantic disambiguation (T4.2)
and usage and performance analytics and prediction (T5.3). The system will provide recommendations o
products to be shown to ECONDA customers.

Description of the evaluation¢ There are several soft (subjective perception of the involved parties)
metrics that can be used to evaluate the usefulness and effectiveness of the system:

1 Satisfaction ofcontentproviders based on the recommendation information provided (Is the
detection accurate enough?)

9 Satisfaction of welanalytics experts based on the recommendation information provided (Is the
detection relevant enough?)

Satisfaction of the usease p NIy SNEQ Odzai2YSNBR 6AGK (GKS FTRRAUGAZ2Y
mediacontentderived recommendations an added value?)
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2 Requirements for Demonstrator

In this section, we will review the three mentioned use cases. Based on the detailed anfatsie studies
needs and the prexisting and technologies developed within the xLiMe consortium during the first two
years of the project, we derive the functional requirements for the fully functional protoypes that are
essential to the use cases.

2.1 Pratotype of the ZATTOO Use Case

ZATTOO is an IPTV provider and earns income from ads, premium services, and B2B relationships. The
XLiMe use case for the demonstrator will focus on a specific B2B service that ZATTOO provides to online
written news portals. & shown inFigurel: ZATTOO Player Embedded in 20 Minuten News Poeals

portals embed a ZATTGE#anded live TV player in their TV/Entertainment section. Before accessing the
content, the users are required to watch an advertisement, generating revenuetto TTOO and the

news portal.

The service is based on a simple approach, providing only live TV and a manually selected link to a single
specific channel. Editorially curated in this way, the embedded player is shown for specific topics/articles.
Today, ATTOO is cooperating with 16 national and regional news portals in Switzerland.

de Ziirich -2° Inhalt A-Z Suchen

Schweiz Ausland Wirtschaft Sport People Entertainment Digital Wissen Lifestyle Community Me

Musik Femsehen Femnsehprogramm Kino The Showcase Tickets 20 Minuten Mo

«Giacobbo/Miiller»
Generatio
Seit dem friithen Morgen sendet das SRF aus dem Schweizer

Thre Story, Thre Informationen, Thr Hinweis? feedback@zominuten.ch ® Bendrit Bajra
{ationalpark im SRF 25. September 2014 11:27; Akf: 25.00.2014 12:13 smt Facebook-Star landet k
= Yves Scho
St aas nocC ervice ‘ Starund
= ? — sogar das!
u I c Sonntag tritt der 18-jahrige B¢
= «Giacobbo/Miiller» auf.
Nationalpark. Anlass ist der 100. Geburtstag des einzigartigen
Naturreservats. Wir haben wdhrend 15 Minuten reingezappt.

Premiumpaket fiir nur
danach € 357

(W) Film, Sport oder FuB
(W’ Inkl. HD-Leihreceiver

JETZT BESTEL

* im 24-Monats-Abo, mehr Info

Oscar-Verleihung

Hat die Academy genug
«Birdman»?
Jake Coyle
Favorit. D
Prasentat
Verleihun

Distanz gehen — nicht was die !
betrifft, sondern was seinen Tit

«Let's Dancex»

ein aus i «Netz Natur» und das Wissensmagazin «Einstein» haben sich 3 )
zum Ziel gesetzt, die Tiere und Pflanzen des Nationalparks live Diese 14 Prominenten v
207 ‘ auf den Bildschirm zu bringen. Das Moderationsteam von Parkett

«Einctain. Kathrin Hanoaaor 1ind Tahiac NMiillar _horichtot livva — Sehan hal,

Figurel: ZATTOO Player Embedded in 20 Minuten News Portal
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Zattoo's use case targets two levels of users, namely a) the direct users of Zattoo'ddednleeTV player
product (i.e. cooperating publishing houses that embed Zattoo TV in their news portals), and b) the actual
end users of the news portals emore specifically users of embedded TV in online news articles.

Zattoo has derived their requments from discussions with compamgernal stakeholders (business
development) as well as with contacts at cooperating publishers. In these discussions, having a way to
recommend relevant TV content automatically on diverse news sites, without needdnual curation,

has been identified as a promising approach to gain more reach (have TV embeddings on more websites)
without additional curation effort.

When it comes to the actual end users (consumers), Zattoo has deep knowledge of OTT TV user behaviour,
derived from regular user testing (lmouse as well as remotely), AtBsting, user support and user
feedback tracking, user surveys anghost importantly- extensive usage tracking analytics. Tracked usage
numbers specifically of the existing, manuallyated embeddings of TV streams clearly prove that relating

live TV content to highly popular news content works very well, specifically for sports events. How
successful an automated approach will be in terms of usad®o for "the long tail" of lessgpular articles

and less popular TV programmas still to be seen in future tests.

2.1.1 Crossmedia Content Enrichment

xLiMe technology will be used to automate and improve the news and enrichment services of ZATTOO, by
recommended the most related contemd a user engaged on a ZATTOO channel. The final Cross Modal
Recommendation module adapts to different media items, e.g. TV news, article or TV show, on which the
user is engaged.

This component integrates different input information channels, such as Automated Speech Recognition
(ASP), Electronic Programming Guide (EPG), and will be able to suggest the most related media item based
on the topic relevance and the best inpitém-recommendeditem match. Part of the work for the
development of this functionality will be to identify the optimal set guidelines for providing the best
recommendation for different casem this sense, the final prototype implements the more generic case of
item-to-item recommendation system, with respect to the two specific cases considered during Y1
(augmented EPG data based on external multimedia sources like news and social meslid) comd Y2

(proving actual most relevant IPTV channel when the user is engaged in reading an article).

Tablel: Crossmedia Content Enrichment and Recommendation for ZATTOO Use Case

Name Crossmedia content (news) arichment
Input a) IPTV stream

b) Social media stream

c) News stream

d) Set of matching articles/videos
Output a) IPTV stream

b) Social media stream

c) News stream

d) Set of matching articles/videos

e) Visualization of matching content
Languages xLiMe languages

Media xLiMe media

Pagel0of (27) © xLiMeconsortium 208 ¢ 2016
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Related tasks in Y3 T1.3Data infrastructure¢ must provide sufficient corpora of existing conte
for experimentation and sufficient coverage of relevant IPTV services to n
content to.

T2.1 Text from speecwill need to provide efficient annotatimof audio in the
IPTV stream, using EPG data to select specific parts of the audio streal
need to be processed.

T3.3 Text Annotatiorg, will use the XLike pipeline to annotate text in differe
languages.

T4.2 Semantic Disambiguationg will be used to enable real time
recommendations for real time IPTV streams, including the confidence s
for the recommended channel.

T4.3 Semantic Graph Construction (Event and Opinion Extractionyill
produce a dynamic semantic graph structure (of Linkeda type) suitable for
higher level operators.

T5.1 Semantic Searahwill be used to recommend an IPTV stream based ¢
given URL of a news article page.

Evaluation a) Accuracy of identified zattoo.com content to content matching

b) Relevancy of recommended contgibcused user study

Formally the task is defined as follows: Given a media item on which the user is engaged (e.g news portal
article, IPTV stream, etc) identify the most relevant media item (e.g. IPTV stream, augmented EGC, etc) and
provide a confidene score for this selection. This will be done using the xLiMe multimedia annotation
tools, as well as knowledge derived from miiltigual social media and news stream. Assembling a relevant
content list requires crossedia crosdingual integration withZATTOO.com content.

© xLiMeconsortium 208 - 2016 Pagell of (27)
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2.2 Prototype of the VICO Use Case

VICO is focused on social media measurement and analysis, and the construction of social media
monitoring systems as well as social media consulting. The core of the technology competence of VICO
consttutes a seldeveloped parsing technology as well as a system architecture which integrates different
technologies. The system is able to collect very huge data volumes from the different social web sources
and to convert them with the help of text minirmnd data mining algorithms.

The core of the business of VICO is consulting concerning the integration of these data and the
accumulated knowledge into the company processes. VICO is mainly working for online marketing.
However, it also works in the fieldsf market research, quality management, human resources, sales,
service, CRM, PR, controlling and business intelligence intensively.

The functional requirements act as premise for the application of xLiMe technology within VICO Analytics,
+L/ hQa a ZoglAviher&lAdditbnal requirements arise from the users of the application. The
intended users of the prototype are mainly VICO workers from different divisions delivering the services,
namely modelling research objects to be monitored, and writing respdrhe requirements posed by these
users are analysed implicitly in detail in D7.3.2.

VICO use case of xLiMe will focus on integrating text and multimedia data across social and mainstream
media.

.......

infos s
marketing media -
SOCi@l =wrs memen s s untemehmen
@ s zet

DgozzEoer

ooe

Figure2: VICO Monitoring Dashiard
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221 Crossmedia Analytics

VICO experts can access the results of crawling and social media mining through a monitoring dashboard
(Figure2), where they can run sophisticated queries on the data. The use case will focus on expanding the
data available through the dashboard by including data derived from mainstream media (TV channels and
news feeds).

The task in the VICO use case is to refagglia documents on a topic to related channels about the same

topic and to measure the coverage of topics in mainstream and social media which are trending in social
media, e.g. to monitor th takeup of topics in mainstream media which are trending iniabmedia. This

will involve detection of ads and products appearing in the IPTV, social media stream and news article
based on text, audio and image features, counting of the number of mentions of a brand or product,
showing the context of those mentionsind potentially associating sentiment with brand. A duplicate
detection functionality will allow to keep track of text (e.g. post, news article) that are copiedsirared
0KNRdAK (GKS 6S0d® ¢KAA TFdzyOQuAz2ylftAde WRRHUZ B A
application of this functionality also includes the identification of influential blogger or news site.

Table2: Crossmedia Brand and Topic Monitoring for VICO Use Case

Name Crossmedia brand andopic monitoring
Input a) Mainstream media stream
b) Social media stream

¢) Brand and product information, and advertisements from clients of
Use Case partners (e.g. Deutsche Telekom)

Output a) A set of matched croasmedia stream content

b) Summarization an¥isualization of matched branglated content
Languages xLiMe languages
Media xLiMe media

Related tasks in Y3 T1.3 Data infrastructure ¢ must provide sufficient corpora of existing bral
related content for experimentation and sufficient coveragetaf target brand
and topic present in mainstream and social media stream.

T2.3 Social media text processingwill process social media streams to t
stage suitable for crodgngual and crosmedia processing.

T3.1 Audio annotationc will be used for setiment detection related to branc
appearance.

T3.2 Video annotation¢ will be used to detect brand logo detection in tf
mainstream media stream.

T3.3 Text Annotationg will be used for texbased sentiment detection and t
enable the use of emerging eridis for text annotation.

T4.3 Semantic Graph Construction (Event and Opinion Extractionyill
produce a dynamic semantic graph structure of the crosslal topic registry.

T5.2 Event Monitoring and Opinion Diffusionused to provide input for the
monitoring dashboard.

Evaluation a) Accuracy of identified content matching between social and mainstr
media.
b) Relevancy of matched content for VICO and ZATTOO analytics (fc
user study)

© xLiMeconsortium 208 - 2016 Pagel3of (27)
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Formally the tasks are defined as follows: Giventaog@roduct, brand and topicrelated social media
itemsA={aX XJ}andla mainstream medidareams, with recent segment historii(s)={¢> X.}, i@entify
the segmentc matchinga; A. Given a sequence of textand a mainstream media streas with recent
segment historyH(s)={¢Z X,} i@entify the segment; matchinga; A.

2.3 Prototype of the ECONDA Use Case

ECONDA provides both recommendation and analytics solutions to their customers. A sample page from an
e-Store using ECONDA Cross Sell soluoomnmendations is shown Igigure 31t shows one of the data
visualizations provided to ECONDA customers as a part of their Monitor application.
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Figure3: Estore using ECONDA recommendations

The technical requirements for th&CONDA use case were developed based on theussrd'
requirements, in this case customers of ECONDA. Thesaisamd' requirements are the outcome of
discussions with the customers at workshops, consultancy projects and industry fairs.

Looking from the wstomers' perspective, a recommendation engine is mostly seen as a black box. It is not
important for the customer to understand the underlying algorithm. The customer is only interested in the
performance of the recommendation widgets in respect to engaget and added revenue. In respect to
technical requirements this means that any recommendation engine has to run in an automated process
without heavy configuration. Ideally the recommendation engine only depends on resources that are
available already e.g. the product feed including surface forms of products and links to product images or
information present at the web shop. The requirements for text and video annotation reflect this end
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users' requirement as they only depend on public background krdg@leand domain resources from
ECONDA customers that are usually available.

Another endusers' requirement collected from ECONDA customers is that recommendations should use
information from all relevant marketing channels. Currently ECONDA only suppdirtie ochannels with

active leads to the customer's web shop. But many customers use additional channels such as Social Media
or TV. As a large share of the marketing budget is spent on these channels they expect that customer
feedback and perception on theschannels should be reflected in recommendations. This leads to the
functional requirements for the recommendation engine based on the xLiMe stream. This enables the
exploitation of Social Media data and TV streams in respect to product recommendations.

Figure4: Sample view from ECONDA Monitor

The focus of the ECONDA use case will be on enhancing the ECONDA product recommendation and
monitoring features using the xLiMe data and technology. This will result in new widgets for ECONDA
Monitor and Cross Sell solutions.

xLiMe technology Wl be usedto detect specific brands (logos) and general groups of products (such as
Gofl Ol 06220a¢é¢sx &GaNBR alyRIf&aézx SGO0 Ay o62GK GSEG ¥
Text from social netwds will be enhanced by VICO using sentiment detection. Based on thimesnof
messages, either positive or negative, products are shown or hidden in recommendation widgets.

For IPTV streams ZATTOO usage data will be used togimfadnation on how many people are viewing
a specific segment of the stream and how ofte@dJS OA FA O LINBR Rdz0i4 o6S®3 o

aof I
FNRBY Lt¢+x adadNBFryaod !y |dAYSYGdSR 9/ hbs5! akK2S NBO2
that is based on image detection and supported by the number of current viewers.
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