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Abstract. MixedEmotions is a European R&D project that aims at developing
jnnovative multilingual multimodal Big Data analytics applications that analyze

3 more complete emotional profile of user behavior using data from mixed input
channels: multilingual text data sources, A/V signal input (multilingual speech,
audio, video), social media (social network, comments), and structured data. Com-
mercial applications (implemented as pilot projects) are in Social TV, Brand Re-
putation Management and Call Centre Operations. Making sense of accumulated
user interaction from different data sources, mu_dalitic"s and ]_anguages 1s cl_lallen—
ging and has not yel been explored in fullness in an industrial context. MlxedE'.-
motions implements an integrated Big Linked Data platform for emvﬁalvlon anfﬂy.srs
actoss heterogencous data sources, different languages and modah_nes. building
on euisting state of the an tools, services al";d approaches that will en.ablc the
tracking of emotional aspects of user interaction and feedback on an entity level.

| | Introduction

Enotion analysis is central to tracking customer and user behavior and satisfaction {1},
- ¥ch can be observed from user interaction in the form of explicit feedback through
| il call center interaction, social media comments, €iC., as well as implicit acknow-
- Smen of approval o rejection through facial expressions, speech or other non-verbal
§ Sy Europe specifically, but increasingly also globally, an added factor here

.;,'” ‘eedhack can be in multiple languages, in text as well as in speech and
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The platform is being developed and evaluated in the contex-t of three cross-domain

Pilot Projects that are representative of a variety of -data analytics markets: Social TV,

Brand Reputation Management, Call Centre Operations. Each of the companies invol-
fic innovation objectives as follows:

ved in the pilot projects have speci
Pilot Project 1 (Secial TV): Expert System S.p.A. aims at extending its current
Expert System COGITO API suite with added features for Social Multimedia Analytics

namely in the COGITO Media API. MixedEmotions will enable the inclusion of entity-

level emotion and sentiment analysis (program, actor,
analytics (liked content, mentioned entities
sentiment analysis on online Vi
while watching TV programs). This pilot is develope
Deutsche Welle, who is a German public broadcaster t
for this pilot.

Pilot Project Il (Brand Reputation Management): Paradigma Di
enhance their Online Reputation Tool in four main areas: enhance real
2;5, adding multimodal input would dramatically enhance the quality a1
m;‘:m‘i‘;aﬁ:zgzmpom multilingual data analysis and report

of the product. As all of these are central (0

its outcomes will enabl : : ,
i e Paradigma to provide better reputation I
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Management and Call Centre Operations,

MixedEmotions will apply a technology readiness Jevel
rity of the technologies and solutions adopted. This a
Customer Development methodology u
ransference in the project and the readi

approach to assess the ma-
pproach, in conjunction to the
sed, will stimulate the process of technology
ness of its further commercialisation.

Table 1. Language and Modalities of the pilots.

.-——-"_"—-—‘___

pilot Media, modalities

Languages covered
W A/V, Social Media English, German, Spanish
grand Reputation Management Social Media, text, A/V

English, Spanish
Call Center Operation Speech, Audio, Social Media Czech, English

7 Linked Data Model Built upon Previous Results: The
Eurosentiment Project

The work presented here is partly based on an earlier work [2] developed within the
European R&D Eurosentiment project®.

The Eurosentiment model proposes a linked data approach for sentiment and emo-
tion analysis, and it is based on the following specifications:

- Marl [3] is a vocabulary designed to annotate and describe subjective opinions ex-
pressed on the web or in information systems : ;

- Onyx [4] is built on the same principles as Marl to annotate and(g;iggbe emc;t;g;s,
-and provides interoperability with Emotion Markup Language onML

- Lexicon Model for Ontologies (lemon) [6] d:.i:ﬁnes a lemco?) mod?;?m onh el
data principles which has been extended with Marl and Onyx m. B

smotion annotation of lexical entries pg P o md
- WP lnterchange Format (NIF) 2.0 [7) which defines a seman b Sonmah S0
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lexicon is composed of a set of [exIcat! '
tically disambiguated and Pm"im EI;:&::W]‘ shows how A
the canonical form) and the senses: THE Lt C e cense small 1 in
tended to include sentiment featurcs. I.n Pam?m t,is AR e ;
room. 1 has associated a negative sentiment. ANAL A% i

iti le). ' oA
could be positive, for exampic e PR
smalTl'h!::h\(:r:: these vocabularies have been integrated is illustrated in the exar

: nalyse the sentiment of an opinion (“le? many Paris

;:e:go?n: Zr:efg:)nfn:(;l?’) p):)smd in TriPAdvisor. In the E\in'osennmem m['
is used to define the lexicon for a domain and a langu'agcl- n our ixample, we
generate this lexicon for the hotel domain anfi thc_: E:ngllsh mgufge : Aredueeﬂ
for Hotels in English (le:hotel_en) is shown in Listing 1.1 for il ustr?tlon p‘""“’. es
| entries (prefix lee). Each lexical entry is

lexicon is composed of a set of lexica : : .
tically disambiguated and provides a reference to the syntactic variant (in the exg
the canonical form) and the senses. The example shows how the senses have be

tended to include sentiment features. In particular, the sense small_1 in the W’ '
room.1 has associated a negative sentiment. That is, “small room” is negative (while

small phone could be positive, for example).

lee:sense/small_1 a lemon:Sense;
lemon:reference 013913517,
lexinfo:partOfSpeech lexinfo:adjective;
‘lemon:context lee:sense/room_l;

‘marl : polarityValue "—0.57""xsd:double;
‘marl: hasPolarity marl:negative .

' le :hotel_en a lemon:Lexicon;

‘lemon:language "en”;

‘lemon:topic ed:hotel;

lemon:entry lee:room, lee:Paris, lee:small.
‘lee:room a lemon: LexicalEntry; i
lemon: canonicalForm [ lemon:writtenRep “room”@cen |:

lemon:sense [ lemon:reference wn: synset—room—noun—1;
lemon:reference dbp:Room J; "

lexinfo:partOfSpeech lexinfo : noun.

illce:Paris a lemon:LexicalEntr)’; s
h:lﬂr:gz::anomcal!‘orm [ lemon: writtenRep " Paris
| -sense [ lemon:reference dbp: Paris;

e :
lcn:?:f n.:ference Wi synset—room—noun —1 ]
0:partOfSpeech lexinfo:noun,
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sing sed
“ integrated is :ilustrated in Llsl]ngs l 2 l ,‘ and ?: example of how M%ﬁ.

e e ot

<http://tripadvisor. com/myhote] § - (0 C
rdf;type nif: RDFSIQ?Strlng p n_lf‘cc-”._ite.;{‘;_ (
nif:beginIndex "QO"; £ L
pif:endIndex "438v;

nif:sourceURL <http://tripad'\fi50r com/myhotel . tx

pif:isString "Like many Paris hotels tha v
: 1€ raoms

-
-
=]

!"

- e oo small
’

warl: }-.aSOplnlon <http f/trlpadVJ.sor com/myhotel;oplnloﬁfl:

[;snng 1.2. NIF + Marl output of a service call hl{p:/!eumsentimenl.eu?izLike many
Panis hotels, the rooms are too small.

<http: trlpadV1sor com/myhotelf'oplnlonfl>
::‘f:twpe marl:Opinion;

nari:describesObject dbp:Hotel;
marl:describesObjectPart dbp:Rcom;
marl:describesFeature ‘"size"

.,C;"

rlipolarityValue "-0.5

=)

mar]: rasPo;amty http://purl. org/marl/nsa legative,
Listing 1.3, Sentiment analysis expressed with Eurosentiment model,
. "(“".:_._L________ Lra

e -P /’eurosentlment eu/analysis/1>

%*ihﬂ:e marl:SentimentAnalysis;

) ’“ﬂKPolautyValue e

- ey "NPolarityValue e

'.% Vo #1901t hm "dlctlonary—basad"

& Ha::: le:hotel en; o
Ssociatecmth http |
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for multilingual, multimodal emotion recognition and analy 46 s
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: iti .neech, audio, video), Brno Univ

ic . UP (emotion recognition from speech, al : 0 Univers
%elfg;cgzg:e{;u'r)(and Insight Centre for Data Ana!yucs, National Uqum?

Wt:}' (NUIG) (emotion recognition from text in multiple languages). Academic

Technical University of Madrid (UPM) prov'?des advanced algon.thms fonhe
of social context of emotion from social med!a. All of lhesf: algorithms will hG
ted into the MixedEmotions platform as services. Acac.lemlc partners HUIG,
BUT will also add existing approaches for entity linking and semantic rela
unstructured data to the SindiceTech Enterprise Knowledge Grapt.xs platform.
The pilot projects will use Jarge-scale open, linked and proprietary data
described in detail above. R
The picture below shows the basic architecture of the MixedEmotions
well as the envisioned data value chain arising from the integrated approach
The MixedEmotions platform will provide a number of content analytic
as emotion recognition from text, audio and video, which can use other ser
platform, such as speech transcription and translation. In addition, the plat
semantic analysis of the user contributions in social networks, which ad
for lopic extractions, suggestion mining and social network analy
ding emotion analysis of the different sources, the project aims a
model of the different modalities in order to improve fusion p

languages and
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. Fig. 1. MixedEmotions architecture.
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