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Executive Summary

This document aims to define a common playgrounidtfe specification of the three project
pilots: Social TV, Brand Reputation Management, Call CenterOperations. Each pilot will

be analyzed in a dedicated section providing a pegliminary:overall pilots description, data
availability requirements, pilot requirements from MixedEmotion platform, evaluation
strategies in the overall MixedEmotion project congéxt. This deliverable is mainly based on
the outcome of the project kick-off meeting in Gajmand subsequent interactions with SMEs
responsible of pilot development and technologyvigiers. This document aims to provide a
methodology and drafts an extended questionnaige &ppendix 1) to collect information
needed to elicit, from different use cases anslysicommon design methodology to cover user
requirements, software specifications, referencgting data and MixedEmotions platform
requirements and interactions. This document defmereliminary requirements template that
will be instantiated and extended in deliverable2>2 D 2.2 delivers specifications for the
implementation of pilots in WP6 and requirementstfee specification of the MixedEmotions
platform in WP3 and for the realization of the asftructure for multilingual and multimodal
support in WP4,
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Introduction

The MixedEmotion project aims to develop three SMRHots to steer the specification,
development and validation of MixedEmotions Platfo

The existing technologies and approaches are #néngt point for overall platform design and
development. They include cloud technologies, latadpproaches, analyzer tools, vocabularies
etc.., and will be integrated and coordinated by asthe Semantic Social Knowledge Graph,
which will represent the top level of the infrastiure, so that all the three pilots will be buiieo

it.

In the following picture, a basic architecture fgwn, and it will represent the objective of the
infrastructure development tasks.
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The MixedEmotions platform will constitute the coeegine for the three pilots allowing to
perform multilingual analysis of contents comingnfr multimodal sources (video, images, audio,
textual, social media) Pilots will showcase Mixed#ion platform capabilities in different
contexts and domains
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Pilots have the fundamental role of leading theettgyment of the core infrastructure, by giving
feedbacks and inputs during the project life-cytleleed, the platform will be tested through the
pilots, in order to improve functionalities anddover different exploitation contexts. In addition,
pilot projects will be used for the disseminatioctivdties, as official demonstrators of the
MixedEmotion Platform.

SindiceTech helps SMEs driving pilots building on “Enterprigowledge Graphs” that

include emotions as knowledge, in order to quidklyerage multiple information sources in big
data environments.
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Pilots use case design strategy

MixedEmotions is a ‘lab to market' project thatnai to enhance existing content analytics
solutions available from SME’s partners with aibdial functionalities, in order to better satisfy
customer needs and to open up new markets folirexigtoducts and solutions. SMEs involved
in the project are going to define and share a comstrategic approach to pilots use cases
definition, design, and implementation as descriseldw. SMEs responsible of each pilot will:

analyse its relatecurrent business proposition and products(e.g. content analytics
solutions, emotion analysis services ..) in ordesdlect the best candidate applications
to benefit from MixedEmotions Platform enablitogls (e.g. API) in order to enhance
current products profitability and to create nemes according to real customer’s
needs;

Select aeal customer(s)/potential customer(sfor each pilot in order to work on a
near to real business situation;

asses in close cooperation with customer(s) dhairements that could be address with
current product & technologies,

identify a set offunctionalities that could be enabled by the MixdEmotions tools;
select relevantesting and validation data setfor each use taking into account specific
needs of each use case (e.g. access to propestgmer data) ;

evaluate possible cross use of data source amencpsss;

identify for each use case a deployment and testitvijonment possibly accessible via
web (e.g. user interface, hosting..)

define commercial exploitation path for MixedEmatsoenhanced products.

Moreover a requirement alignment activity will berfprmed to align and harmonize enabling
tools requests (e.g. API) to the MixedEmotiongfBten arising from different pilots in order to,
among the others, standardize interfaces anérgke algorithms and linguistic resources use.

In order to share the above described methodologythe three pilots definition, technical

specification , data analysis and infrastructisgecifications ajuestionnaire to be filled by
SMEs leading each pilot has been defined (see ANNE
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Social TV

General Description

Pilot Project Partners Media, Modalities Languages Covered

SocialTV ES,DW, S A/V, Social Medi: English, Italian, Spani

Expert System S.p.Aims at extending its current Expert System COGHRD suite with added
features for Social Multimedia Analytics namelytlie COGITO Media API.

Expert System COGITO API suite (namely Intelligence and Media APIs) allows custosnto
listen, analyse and correlate millions of custoowiversations, delivering sophisticated real time
social media analytics. Following this path, thempany provides social analytics and
engagement functionalities. The Expert System Grawpipeline collects data from more than
150 million social media and online sources. The3TTD Listening Platform delivers real-time
social analytics, providing insight on customer @nsations from online and internal sources,
enabling social media teams and customer servigan@rations to proactively engage with
customers on any social network from a single irgerface.

http://www.expertsystem.com/products/cogito-api/

The MixedEmotions platform will improve COGITO APbverall analytic capabilities (e.g.
inclusion of entity-level emotions and sentimentlgsis focused on programs, actors, sports
persons), provide instruments for multimedia amedyfe.g. emotion and sentiment analysis on
online videos) and for related contents analytikg®d content, mentioned entities). Moreover it
will augment the coverage of tonality relevant esta¢nts and enables the functionality to
interpret references to in-time events (e.g. TWaoby recognizing spoken interaction and
tracking communication taking place during the even

D2.1 Common Methodology and Infrastructure Specification Page 8 of 20



1 MixedEmotions H2020-644632

Expert System as pilot responsible SME and Deut¥¢bie as reference user from the broadcast
industry have jointly further developed the piloitial idea and split it into two sub scenarios as
sketched in the following diagram.
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3.1.1 Real-time event monitoring

This sub scenario will provide a real-time monigrsupport tool for journalists and anchor-men
which will give them an additional instrument févret management of long interviews and talk
shows by continuously checking sentiment & emotiarfsthe audience on a given topic in the
social media platforms in particular (but not oritythe context of the broadcast industry.

3.1.2 Emotion-based Recommender System

This sub scenario will provide a real-time recomdsion tool for interactive TV users, in
particular, but not only, in the context of the dmloast industry as sketched in the following
diagram.
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Metadata (title, description text) of DW on-Demdadsemantically analysed and linked
to the knowledge graph (WP5) - topics are extracted

Topics are researched on social networks, videgsb{emotion extraction from video
content, WP4), articles and emotions are extrackdé. social network sources can be
filtered by the user’s twitter and facebook handle.

The first time a user switches on the Smart TVekedion of “hotly debated” media
content is recommended by the system.

The smart TV could also display a visualizationhafse topics and emotions and help the
user to navigate to topics/emotions that are efrast.

The system learns from the user’s choices and daavisternal n-dimensional emotional
map of the user’s interest (maybe this could alsovigualised?). Based on this map,
recommendations are refined, as the system inagiggiecognises the emotional space
in which he/she usually searches content.

The system could also recognise the user's emdtspaize based on Kinect observations?
Start with English, extend it to any other of DV88 languages.

Data available

Deutsche Welle will provide a core of multimodatalémultilingual audio/video content & text)
to be extended with other multimodal/multilingualtal sources upon availability. Expert System
will provide access to social media.
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Brand Reputation Management

General Description

Pilot Project Partners Media, Modalities | Languages Covere

Brand Reputatio| PT, MB, [ Social Media| Catalan, Czech, English, Germ
Management DW, ST other text, AIV Spanish, Russian, Slovak, Ukrainian

The Brand Reputation Management tool objectivaigite companies a sense of the sentiment
related to their Brands. The analysis would inclpdéarity, sentiment, emotion and ideally it
would have some kind of topic detection/categoidrat Two SMSs leading this market will
develop a their own sub pilot starting from thesmocommercial solutions and dealing with their
reference customers as described below.

4.1.1 Paradigma Tecnologico brand reputation manage  ment sub pilot

The company has @urrent service of Online Reputation Reportsin Spanish, involving major
innovations in the field of Big Data and semantitalgsis. It consists of a search process
downloading and analyzing more than 130 million yeelges and reports collected and more than
15 key indicators of online presence as Google RageAlexa, etc. By using these technologies,
customers have already preloaded in the Paradigm®&a platform more than 7,000 reports,

available to order and download anytime.
www.paradigmatecnologico.com/wp-content/uploadsB?204/NH_quality _focus_online_Caso_de_exito.pdf
www.vimeo.com/86025649

Online Reputation Report is a tool designed for CEOs and Directors of Comication to
know quickly, concisely and at a low price the tntt presence of their business in its core areas:
reputation, social media and SEO and comparisoh thi¢ competition. This service is a joint
venture of Paradigma Tecnol6gico and Informa DBislta new product involving major
innovations in the field of Big Data and semantialgsis. The service helps improve the
competitiveness of (currently mainly Spanish) conigs, since purchase decisions and reliability
of users towards brands, products and companiggasiogly relies more and more on the
information they find on the Internet and sociawks.
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The tool comprises different types of reports lanhigh extent and features: Online Reporting,
Researched reports, Comparative reports and ammaaitoring Services. Online Reputation
Reports present information divided into three isest 1) Internet Presence: collecting and
downloading the pages of main sites and makingab#&IEvaluation of the online presence of
the company based on semantic technologies; 2)alShetwork Analysis for their degree of
influence in social networks, highlighting the thesrof the most talked about company / brand /
concept and profiles; and 3) Search Engine OptiinisgSEO): Provides a rough estimate of the
visibility of the company / brand / concept of Report object in search engines.

MixedEmotions will enable Paradigma to enhancert@giline Reputation Tool in four main

areas:
Big Data: The tool currently uses Big Data technologies ideorto store and mine the
information of the companies. MixedEmotions willlomé enhancing the real-time
capabilities of the tool, combining results withtdia processing of stored information
(TRL expected: 8).
Multimodal analysis At this moment the Reputation Tool is based on ¢eawling and
analysis. Adding the dimension of multimodal inpubuld dramatically enhance the
guality and accurateness of the Reputation regerterated (TRL expected: 5).
Multilingual support: Currently the tool is adapted for Spanish. MixedEors will
allow data sources in other languages to be ardignd reports to be generated in other
languages leveraging the internationalisation efggtoduct (TRL expected: 6).
Sentiment and emotion analysidt will enhance the results of the reports gerestat
adding the brand reputation perspective of theooosts to the current analysis of
Internet presence (TRL expected: 8).

4.1.2 Millward Brown (CZ) brand reputation manageme  nt sub-pilot

Millward Brown BrandDynamics is a consumer-based brand management tool prgvidin
metrics that cover all broad aspects of a brareffopnance including associations, personality,
positioning and loyalty. BrandDynamics is the foation of WPP's BrandZ solution. Dynamic
Tracking is designed to measure all the key infb@snon brand success. MB uses Dynamic
Tracking to advise clients on a broad array of hess$ issues including: Brand Essentials: Key
performance indicators that need to be monitoredriter to manage a brand proactively. The
baseline industrial setting for the project usescasgl be also formed by Adindex - leading In-
Market Research Solution for Measuring Digital Adiging Effectiveness

www. millwardbrown.com/Solutions/Brand _Strateqy/Bad@ryynamics.aspx

Millward Brown offers solutions for brand assets in four genemeds— brand strategy, creative
development, channel optimization, and brand pevéorce. They build on MB expertise in
advertising, marketing communications, media, dlgiand brand equity research and help to
guide integrated media communications decisionsqitmong brand performance or assessing
brand equity. During the last years, Millward Bro@®zZ branch) developed a novel cognitive
based marketing communication research methodolmged on the investigation of perception
(esp. perception of marketing communication anads® It serves as a scientific foundation for
understanding how people deal with communicatioms make decisions. Concepts, such as
brands, are represented by association networksmadiized into three main groups, according
to a categorization of associations specific to &osn knowledge, action/experience, and
emotions.
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With the current focus on digital formats and tleleing media and marketing landscape (e.qg.,
multi-screen advertising and consumer receptivityatls on TV, smartphones, laptops and
tablets), key aspects of MB’s cutting-edge solgiare:
An extreme growth of datasets that need to be psatkin brand asset studies — new
customers expect an almost full coverage of reletextual material from specialised
internet groups, chat rooms, influential blogscdssion fora and similar resources, but
also multimodal content (currently mainly podcaBtem special channels, YouTube
reviews, and broadcast resources). Although tha thatbe finally stored is usually
limited to hundreds gigabytes, tens of terabytexdrte be processed in the course of the
research phase.
Means for an automatic extraction of emotions amihions become critical for
successful market research studies. Currently, Isinfitering rules are employed
(emoticons, external review scales — stars, texhehdata for multimedia, etc.)
MB dominates markets in several European counsdethat it becomes more frequent
that multinational players contract the companydeal with the brand management
across boundaries, languages, and cultures. LoBabtdnches in specific countries are
involved and currently need to tackle every sirggép in a job.
The speed factor plays a crucial role in monitoratiinges for channel optimization,
especially in recent advertising and marketing comigation studies. Resources need to
be collected immediately after particular eventg.(&a new YouTube ad video becomes
viral). Unfortunately, processing relevant resoartakes currently a lot of time so that
reactions are available in days or even weeksréthaa in hours.
Interlinking concepts coming from heterogeneouueses to form the knowledge-
action-emotion association network mentioned akane “grounding” the concepts in a
common language defined for specific subfieldslidamguages involved in a study is
currently done manually. It forms a significantpste the preparation phase but needs to
be also frequently updated in the course of masketies.
The evolving marketing landscape (e.g., in-gamesgibement and the massive use of
smartphones and tablets for entertainment in ggmeiguires processing of an increased
variety of information types coming into play. Tamgidata variety and volatility is a key
success factor for MB’s solutions. Especially ia ttase of cross-domain topics, it shows
to be extremely hard to join all different datagggogether in one unified analytic form.

Millward Brown (CZ) aims to enhance their current solutions to bnamaditation analysis and
management in several areas: to deal with growiatg tb be analysed faster and more reliably,
advanced extraction of emotions and opinions, aatedhcontent-based filtering and emotion
analysis of speech and video, enhanced multilingt@aessing, linked data anchoring in order to
better deal with data variety and volatility by piding the necessary unified ground.

Innovation Potential of MixedEmotions for Millward Brown : MixedEmotions will allow MB
to enhance their current solutions in several id&gendent areas:
Big data: The MixedEmotions platform developed within the Wl enable MB’s
solutions to deal with growing data to be analyfester and more reliably. This will
move the key enabling technology currently validate a limited relevant environment
(TRL 5) into a system prototype demonstrated irrai@nal environment (TRL 7) within
the project (and ready for its full operational osgside the project).
Advanced extraction of emotions and opinionsCurrently used “proof-of-concept”
sentiment extraction (TRL3) on user-generated sounidia content and other textual
material based on very simple features (such agiemns in tweets) will be enhanced by
methods developed within the project to technoldgyonstrated in real environment
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(TRL 6).

Automated content-based filtering and emotion analsis of speech and videoA
significant step will lead from existing limited agsis of available textual metadata
characterizing the multimedia content to a full wdemultimodal solutions developed
within the project (from TRL 2 to TRL 5).
Enhance multilingual processing: Study preparation and execution steps that are
currently repeated for each individual market Wi#l better coordinated by the unified
approach bridging language and cultural specificer( TRL 4 to TRL 6)

Linked-data anchoring: The concepts of the perception methodology as agefipecific
domain knowledge structures will be (semi-)autooally anchored in shared linked
data. This will also add a significant value in tbetdealing with data variety and
volatility providing the necessary unified grouricb(n TRL 5 to TRL 7)

Data available
Paradigma Tecnologico will provide the followingta#or its use case:

MB will provide the following data for its use @&s

Call Centre Operations

General Description

Pilot Project Partners | Media, Modalities Languages Covered
Call Centre| PX, ST | Speech, Audio, Soci| Czech, English, Spanish, Poli
Operations Media Russian, Slovak

Phonexia Speech Analytics Server (SPAS) for cailtres provides a complete solution aiming at
increasing quality and efficiency of each call ieed. Automatic analysis of all records,
automatic and detailed call statistics, identifimatof critical places in a call, evaluation of
operators' efficiency in a team scope and far mther tools are implemented to serve the needs

D2.1 Common Methodology and Infrastructure Specification
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of a call centre. MixedEmotions will contributettee success of this product on relevant markets
around the world.

www.phonexia.com/solutions/spas

Phonexia specializes in technologies associated with dataingi from speech: speech
technologies (speaker/gender/language identificatepeech transcription, keyword spotting
etc.) and associated commercial research and geweld; mainly targeting these markets:

Call centers (including inbound, outbound, extearal internal)

Security/defense: Governmental forces responsibtengtional security and defense

(including Law Enforcement Agencies, Military Inigence, ...)

Multimedia archives including TV/radio broadcasting

The main sources of ongoing market research asopal meetings with end-users and partners-
integrators. The market is interviewed periodicalyough highly specialized conferences,
industry fairs and events, our seminars & workshigpsustomers, and close cooperation with
partners. We receive feedback especially from kégkt managers (,decision makers"), quality
service supervisors, users (analytics) and inteteetnical stuff (integrators, programmers).
Market feedback and requirements are also sharedabyers from the USA, France, UK,
Germany, Slovakia, Spain, Russia, Italy, Indisgaé$srMexico, Brasilia, Indonesia etc.

Phonexiaoffers solutions for call center operations whicitl ienefit from the MixedEmotions
platform in the following ways: enable the implertation and use of optimization algorithms for
speech recognition in the context of big data (hstgeams of speech recordings in mid-size and
large call centres), advanced extraction of emsatisrom speech, and enhanced multilingual
processing.

Innovation Potential of MixedEmotions for Phonexia: The key application area of interest for
Phonexia iall centers -there is a need to find emotionally strong mometaigsics, outcomes
and trends for use in business decisions. Mixediom®twill foster the creation of a fully
automated system, analysing emotions in the ecillecenter traffic (voice, sms, chat, emails,
paper documents), leading to significantly bettesibess decisions and cost decrease. To keep
its competitive position on the market, Phonexiadsto react on emotion detection and analysis
demand by bringing technologies and functionalit@gheir portfolio and to existing product.
Phonexia expect gaining strong competitive advantagth implementing outputs of
MixedEmotions project. MixedEmotions will allow Phexia to enhance their current solutions
in several areas:
Big Data: The MixedEmotions platform developed within the jpob will enable
PHONEXIA’s solutions to add additional metadatab® analysed and reported to
customer. This will move the technology validatedlab (TRL 4) into the system
prototype demonstrated in operational environm&RtL(7) within the project and ready
for its full operational use outside the projecbn8iderable efforts will be devoted to the
implementation of algorithmic and optimization aigloms to be at the disposal of the
full version recognition executable on the currsetver supplemented GP-GPU. This
will move experimental proof of concept (TRL 3)dgstem prototype demonstration in
operational environment (TRL 7).
Basic extraction of emotions from speechThe basic requirements are angriness and
stress detections. This will move experimental prob concept (TRL 3) to system
prototype demonstration in operational environnf@éRL 7).
Advanced extraction of emotions from speechvlany customers demand for advanced
recognition of emotions (sadness, happiness ...).ed&sally Insurance companies
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demand for highly advanced analysis of emotion with“lie detection” suggestion from
speech. This will move experimental proof of conc@iRL 3) to industrially relevant
environment in the case of key enabling technok@id®L 6).

Enhance multilingual processing:Phonexia will emphasise processing of multilingual
data as they focus on several multilingual marketsdy preparation and execution will
analyse language and cultural dependency of theedBimotions platform and
technologies. Phonexia will also expertly estimaasamount of necessary adaptation
before running system in industrially relevant eaniment. (from TRL 4 to TRL 5).

Phonexia provides speech analytics (speech reamynit keyword spotting + dialog analysis,
speaker ) to Comdata Group call center operatomtiicbe the reference user for the pilot.

Currently very basic emotion analysis (word listperformed, and the Mixed Emotion platform
could provide valuable tools to improve these figrelities, mainly incampaign analysis

Data available

labeled data needed - audio data labeled with emmtfor training - Czech available
data processing available on PX servers

EN: domain data would be good to have

RU, SK, PL: prepare labeled data in WP4
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ANNEX I: Pilot Definition & Specification Question  are

This questionnaire is to be filled out by each SMe&tting-up a Pilot — collecting and
incorporating input from data provider partners ataiform developing partners .

1 — What are the current product(s) and/or servicef) that could be used as a starting point
to implement your pilot ?

Please provide a short description of current petedand services that could be used as staring
point/ building block to implement your pilot stag from the short description(s) in this
document, the kick-off meting discussions and frtimput from your R&D and Commercial
Department.

2 —What are the points of strength and weakness efch candidate product and/or service?

Elicit selection criteria comparing the outcomeaafetailed SWOT analysis conducted on each of
them.

3 — What's the best Use Case Scenario to demonsgathe selected product(s) and/or
service(s) and the reference user(s) to be involved

Please provide a short description of some rea Oase Scenarios from the real world,
gathering input from your Commercial Departmengnidfying actual or potential customers with
the adequate innovation attitude (e.g. visionaried)e involved in specifications elicitation and
validation activities. They will be rewarded, aslgadopters, with early and privileged access to
enabling products coming out from the project thay could embrace to overcome competitors.

4 — What are valuable enabling functionalities thatire missing?

Elicit valuable enabling functionalities combinimgputs from the above mentioned reference
customers (Q 3), Commercial department and R&D eyt using targeted questionnaires to
interview them.

5 —What are the functionalities that could be prowiled by the MixedEmotions platform to
your pilot?

Starting from the list of tools available from peats (see appendix 1), match them with
functionalities elicited by answering to the praxdajuestion (Q 4).

6 — How the above mentioned functionalities needs be tailored and packaged to be used
by your pilot and could be generalized and becoménarable among different pilot and for a
wide set of applications?

Define with tools providers, in close cooperatioithvthe other SMEs responsible of other pilots,
under the coordination of SindiceTech, the custations, the further developments needed to
implement pilot required functionalities (e.g. APD the MixedEmotions platform and a
sufficiently general interface.
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7 —What is the appropriate data set for your pilotdevelopment, testing and validation?

Describe more in detail the datasets originalle$aen and listed in this document and verify
their suitability to be used for your pilot takinigto account the the previous points answers.
Eventually select and describe additional real earrto real test data that could be provided
directly by customer(s) involved in the pilot.

8 — What is the data availability and are there anyPR and privacy related issues?

Elicit and describe the availability and IPR and/gcy related issues for the above mentioned
data (Q 7), i.e., if you are allowed to keep a laxapy, if they need to be anonymized, if they
could be shown in a demo etc.

9 — Which is the foreseen infrastructure to implemet the pilot?

Describe the foreseen hardware and software actinigefor the pilot, taking into account that,
accordingly with current technological trends itighly preferable to choose a web application
on the cloud. In this activity, please refer toditeTech in order to possibly share your design
approach with the other pilots.

10 — What is the proposed testing and validation ggoach?
Describe the foreseen testing methodology for sofwcomponents and the user validation
strategy (e.g. user group, interview) taking intwaunt the guidelines stated in D1.6 Quality

Management Plan. In this activity refer to Sindieeff in order to share your testing and user
validation approach with the other pilots.
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ANNEX Il — EMOTION ANALISYS TOOLS & SERVICES

Emotion Analysis Tools & Services already avaiafidr integration into the MixedEmotions

platform to be selected by Pilots. Additional towl#l be developed, if required by one or more

of the pilot projects.

Tool/Service Media, Languages Partne
Modality r(s)
openSMILE: automatic emotic speech, vide English, French, Germe | UF
recognition (other languages can be
added)
openBLiISSART: automatic spee | speec language independe UF
enhancement and source separatign
ANNEMO: wek-based rating ¢ speech, vide language independe UF
affective behaviours
EUROSENTIMENT pipeline fo text English, multiple (robus | NUIG,
entity-level emotion, sentiment statistical machine ST,
lexicon generation translation approach UPM
included)
speech analysis serv speec partially languag- PX
independent, can benefit
from language-specific
adaptation
emotion text arlysis text, socia Catalan, Englist PT
media Portuguese, Spanish,
multiple (extensible with
new lexicons)
SAGA (Sentiment and Emotic text, socia English, Spanish, multipl [ UPM
Analysis integrated in GATE) media (extensible with new
lexicons)
Social Media Sentiment Analysis ar | text, socia English, Italiar ES
Monitoring tools (COGITO Media | media
APl and COGITO Intelligence API)
opinion mining tools for social mec | text, socia English, Czech, Sloval | BUT
media Russian
sem-automatic emotion deteon text, podcas English, German, Spanis| MB
using language independent coding Czech, Slovak
schema
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