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Abstract. With the recent spread of computing systems the need to enhance
interactions between users and systems is evident. Conversation systems have a
key role to play in achieving this. However, further efforts are needed to
enhance conversation systems that use text to interact with users. This paper
presents a text conversation system that includes user emotion recognition and
generation, with the aim of achieving a more natural communication. The
Affinto ontology is used to perform these tasks.
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1 Introduction

With the spread of computing systems in recent years, there is a growing need to
enhance interaction with these systems. The main problem when interacting with
these systems is the need to take into account the affective values transmitted by
users. In addition, a system has to make decisions based on these values and it has to
transmit its own emotions. However, this is not an easy task because there are a lot of
practical issues to resolve.

In this paper, a text-based emotional conversation system has been developed using
the techniques employed in Affective Computing [1]. This involves the development
of emotion recognition and generation processes. These processes are developed
using an ontology called Affinto [2].

The next section reviews related work, while section 3 describes the components of
the conversation system and presents an interaction example. The final section
contains the conclusions that can be drawn from this work and the future work.

2 Related Work

There are a huge number of conversation systems that provide information and
several services to users. In most of these systems the user has to transmit messages
via speech and has to be able to receive speech signals transmitted by the systems [3].
Moreover, the majority of conversation systems found in the literature do not take
into account the affective values of messages.

With respect to Affective Computing, Baldassarri et al. [4] have developed a
conversation interface to enable communication between the user and a real-time
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virtual actor. This communication is performed using natural language and a speech
synthesizer that allows the changing of parameters in order to generate affective
speech. Unlike Baldassarri et al., in this paper we present a conversation system that
recognizes emotions from text. The system also gives text-based affective responses.
The abovementioned Affinto ontology is used to associate words with their
corresponding affective values. Furthermore, user interactions with the system are
gathered in the ontology in order to compile a correctly labelled sentence corpus for
conducting further studies in the area of text-only emotion recognition.

There are several methods and techniques for recognizing emotions in texts. In our
work we use the technique based on affective dictionaries [5], since the others require
a large labelled corpus.

3 Prototype of an Emotional Conversation System

3.1 System Description

A global architecture has been created based on the Affinfo ontology [2]. The main
objective of this architecture is the development of multimodal affective resources. A
more specific architecture has been created for the system presented in this paper.
This specific architecture implements the affective interactions between the user and
the system by means of text; i.e. verbal information [2]. This architecture has been
useful in creating a prototype conversation system that is able to recognize a user’s
affective states starting from the verbal information channel.

The Affinto ontology represents the concepts involved in the interactions between
people and systems. Moreover, it groups the instances of those concepts to infer the
information required by the applications that use this ontology. Affinto also provides
the option of representing emotions via different classification theories and the option
of indicating whether a stimulus is created internally by a person or is a reaction to an
external stimulus. This ontology has been created in the OWL language [6].

A method based on affective dictionaries has been used to develop the text
emotion recognizer included in the conversation system. This method is based on
searching the affective words of a given sentence on an existing dictionary. These
dictionaries store the affective values associated with each word. The ANEW
dictionary [7] has been selected for this purpose.

With regard to emotion representation, the system uses a dimensional
classification incorporating the SAM (Self-Assessment-Manikin) tool [8]. SAM is a
non-verbal pictorial assessment technique that consists of three scales corresponding
to three dimensions: Valence, Activation and Dominance.

Depending on the emotion estimated by the recognizer, the system will create an
affective response that will also be represented using the abovementioned SAM
scales. However, instead of using the images of the three scales to display emotions,
the system shows the values of the three dimensions integrated in a single image.

The interpreter used in the presented prototype is RebeccaAIML [9], from the
ALICE Project [10]. Several changes have been made in its categories to give
responses based not only on the text but also on the user emotions. These categories
also incorporate affective values within the responses generated by the interpreter.
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3.2 Architecture of the Text-Based Emotional Conversation System

The system able to recognize a user’s affective state has several modules. Their
functionality is described below:

The system starts the conversation by displaying a greeting message to the user.
The user answers with a message typed on the keyboard. Then, the Affective
Communication Channel module (i.e. the Verbal Channel) receives the text and sends
it to the Information Extraction module. This module performs a syntactic analysis of
the message to enable the Interpretation and Response Engine module to emotionally
label nouns, adverbs, adjectives and verbs. This task is made possible by using the
affective dictionary integrated in the Affinto ontology. To this end, an ontology
inference engine is used to extract information about the affective values of words and
those that are negation dependent are inverted. Then, the average value of the
sentence is calculated in order to obtain an estimate of the user’s emotion. This
estimate is shown to the user on a form via a SAM image which integrates the three
dimensional values. It is possible for the user to correct the values shown, if
necessary. In this way, real and corrected data are stored in the ontology.

The ALICE dialogue system has been used to generate answers, changing some of
the sentences to incorporate semantics about emotions. Thus, the AIML interpreter
will find an appropriate affective response and will make it known via the verbal
communication channel on the screen, next to the SAM image that corresponds to the
system emotion.

4 Conclusions and Future Work

In this paper we have presented a prototype conversation system that uses the verbal
communication channel. The method used to recognize affective values is based on
the ANEW affective dictionary, by obtaining the average value of the entire sentence
after emotionally labelling each word. Thus, a large corpus to classify emotions is not
required. Since the message transmission is via text, this type of conversation system
may be useful to people who are unable to speak or hear.

Moreover, using the Affinto ontology as a knowledge base that describes
interactions through several modalities makes it easier to incorporate other types of
affective recognition or synthesis, such as via speech. However, using this type of
dictionary for text emotion recognition may have some disadvantages. For example,
certain adverbs are used to emphasize or change the superlative grade of following
words and thus the global affective emotional value of the sentence could change.
Therefore, future work will include a more exhaustive syntactic analysis to detect
these types of words.

As well as validating the Affinto ontology, another reason for developing this
prototype was to create a small corpus based on the conversations between the users
and the system. Since the users emotionally validate the sentences they transmit, it is
possible to build a corpus of emotionally labelled sentences. Therefore, the corpus
created could be used by a text emotion recognizer that uses other techniques.

At the present time, we are evaluating the affective text recognizer with an
experiment with volunteers. In this way, we can analyze the concordances between
the volunteer results and the estimates provided by the emotional recognition system.



482 I. Cearreta and N. Garay

Acknowledgments. This research work has received financial support from the
Department of Education, Universities and Research of the Basque Government.

References

1. Picard, R.W.: Affective Computing. MIT Press, Cambridge (1997)

2. Cearreta, 1., Garay-Vitoria, N.: Ontology for adapting interactions between humans and
systems able to manage affective states. In: 18th UMAP - Workshop on User Models for
Motivational Systems. Big Island of Hawaii, USA, pp. 1-12 (2010)

3. Ljunglof, P., Larsson, S., Miihlenbock, K., Thunberg, G.: TRIK: A talking and drawing
robot for children with communication disabilities. In: Proc. Nodalida 2009 - 17th Nordic
Conference of Computational Linguistics. Short paper and demonstration (2009)

4. Baldassarri, S., Cerezo, E., Anaya, D.: Interaccién emocional con actores virtuales a través
de lenguaje natural. In: Macias, J.A., Granollers, A., Latorre, P. (eds.) Interaccién’07 - VIII
Congreso Internacional de Interaccién Persona-Ordenador, pp. 343-352 (2007)

5. Francisco, V., Gervds, P.: Andlisis de dependencias para la marcacién de cuentos con
emociones. Procesamiento de Lenguaje Natural 37, 1135-5948 (2006)

6. OWL (Web Ontology Language). W3C Recommendation, February 10 (2004),
http://www.w3.0rg/2004/0WL/

7. Bradley, M.M., Lang, P.J.: Affective norms for English words (ANEW): Instruction
manual and affective ratings. Technical Report C-1. The Center for Research in
Psychophysiology, University of Florida (1999)

8. Bradley, M.M., Lang, P.J.: Measuring emotion: The self-assessment manikin and the
semantic differential. Journal of Behavior Therapy and Experimental Psychiatry 25, 49-59
(1994)

9. RebeccaAIML. Recuperado el 5 de Abril de (2011),
http://rebecca-aiml.sourceforge.net/

10. ALICE AI Foundation. Recuperado el 8 de Septiembre de (2010),
http://www.alicebot.org/about.html



	Applying the Affinto Ontology to Develop a Text-Based Emotional Conversation System
	Introduction
	Related Work
	Prototype of an Emotional Conversation System
	System Description
	Architecture of the Text-Based Emotional Conversation System

	Conclusions and Future Work
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




