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Prerequisite: Formalization of data 

• XML 

• Json 

• N3 



EmotionML History 

• EmotionML, a new W3C recommendation to represent emotion 

related states in data processing systems 

• EmotionML was developed by a subgroup of the W3C MMI (Multimodal 
Interaction) Working Group chaired by Deborah Dahl in a first version from 
approximately 2005 until 2013, most of this time the development was lead 
by Marc Schröder. 



EmotionML History 

Steps: 
– Marc Schröder started in EU Project Humaine work on emotional markup language 

– Became W3C incubator group 

– Collected use-cases 

– Inferred requirements 

– Developed first draft 

– Became Subgroup of MMI WG 

– Becomes proposed recommendation 

– Collects comments 

– Collects implementation reports 

– Becomes Recommendation in May 2014 

– https://www.w3.org/TR/emotionml/  

https://www.w3.org/TR/emotionml/


Why a computer-readable representation of 
emotions? 

• People express emotions all the time when talking to each others 

– emotions are the “social glue” in human experience 

• People's experience of technology is strongly influenced by emotional 
reactions (especially for non-experts) 

– e.g., a “canned” friendly voice in IVR system can make people 
more upset if they have a problem 

• Application developers want to make user experience more engaging 

– personalised, interactive web sites 



Emotion-related technology on the market today 

www.livingactor.com 

www.nicovideo.jp 
www.nviso.ch 

www.affectiva.com 

“Amazing!” 

www.loquendo.com  

Expressive TTS voices 

Annotate Sense Generate 

www.jkp.com/mindreading 

http://www.livingactor.com/
http://www.livingactor.com/
http://www.nicovideo.jp/
http://www.nicovideo.jp/
http://www.nviso.ch/
http://www.nviso.ch/
http://www.affectiva.com/
http://www.affectiva.com/
http://www.loquendo.com/
http://www.jkp.com/mindreading
http://www.jkp.com/mindreading


Emotion-related work in research labs 

SEMAINE: non-verbal 
capabilities for virtual agents 

PANDORA: Training  
for crisis management 

DIT: Crowdsourcing techniques 
for annotating emotional speech http://www2.gre.ac.uk/research/ce

ntres/ecentre/projects/pandora 



Example: Emotionally aware dialog with a  
“Sensitive Artificial Listener” 

• emotion detection from face, voice, gestures 

• emotion expression in face, voice, gestures 



Emotion-aware technology 

requires a representation format 



W3C Emotion Markup Language 

• Design principles 
– scientifically valid representations of emotions 

– easy to use 

– plug-in language usable in multiple contexts 

 

• Three major use cases 
– human annotation of emotional material 

– automatic detection of emotion 

– generation of emotion-related system behavior 

 

• Currently  “W3C Recommendation 22 May 2014” 
– Version 1.0 



EmotionML by examples 



EmotionML examples 

Annotating text 
<emotion><category name="happy"/> 

Nice to see you again! 

</emotion> 



EmotionML examples 

Annotating video 
<emotion><category name="happy"/> 

  <reference uri="file:smile.avi?t=3,6"/> 

</emotion> 



Time stamps 
<emotion start="1268647332000" duration="1500"> 

  <category name="happy"/> 

</emotion> 

 

<emotion category-set="http://www.w3.org/TR/emotion-voc/xml#big6"> 

    <category name="happiness"/> 

    <reference uri="myAudio.wav#t=3,9"/> 

</emotion> 

 

<exampleXMLElementWithId id="specialEvent"/> 

 

<emotion id="yesterday" category-set="http://www.w3.org/TR/emotion-

voc/xml#big6" 

     start="1268647332000" end="1268647334000" time-ref-uri="#specialEvent" 

offset-to-start="2000"> 

  <category name="anger"/> 

</emotion> 



trace 

Intensity changing over time 
<emotion><category name="happy"> 

  <trace freq="10Hz" samples="0.5 0.6 0.7 0.7 0.7 

0.8 0.8 0.9"/> 

</category></emotion> 



Intensity and confidence 

Emotion intensity and confidence 

 

<emotion dimension-set="http://www.w3.org/TR/emotion-voc/xml#pad-
dimensions"> 

    <dimension name="arousal" value="0.8" confidence="0.9"/> 

    <dimension name="pleasure" value="0.6" confidence="0.3"/> 

</emotion> 



Excursus: Components of emotions 

Subjective component: Feelings. 
Feelings are probably what is most strongly associated with the term emotion in folk psychology and they have been claimed to make up an important part of the 
overall complex phenomenon of emotion. 

Cognitive component: Appraisals 
The most prominently investigated aspect of this component is the role of -- not necessarily conscious -- cognitive processes that are concerned with the 
evaluation of situations and events in the context of appraisal models (e.g. Arnold 1960, Lazarus 1966), i.e. the role and nature of cognitive processes in the genesis 
of emotions. Another aspect are modulating effects of emotions on cognitive processes,  such as influences on memory and perception (e.g. narrowing of the 
visual field in fear). 

Physiological component:  
Physiological changes both in the peripheral (e.g., heart-rate, skin-conductivity) and the central system (e.g. neural activity) are obviously one important 
component of emergent emotions. This component is also strongly interconnected with other components in this list: e.g. changes in the muscular tone, also 
account for the modulation of some expressive features in speech (prosody, articulatory precision) or in the appearance (posture, skin color). 

Behavioral component: Action tendencies 
Emotions have a strong influence on the motivational state of a subject. Frijda (1986) e.g. associated emotions to a small set of action tendencies,  e.g. avoidance 
(relates to fear), rejecting (disgust) etc. Action tendencies can be viewed as a link between the outcome of an appraisal process and actual actions. 

Expressive component:  
The expressive component comprises facial expressions but also body posture and gesture and vocal cues (prosody, voice quality, affective bursts). 



Dimensions and appraisals 

Emotion dimensions / appraisals 
<emotion> 

<dimension name="pleasure" value="0.7"/> 

<dimension name="arousal" value="0.3"/> 

<dimension name="dominance" value="0.8"/> 

</emotion> 

 

<emotion appraisal-set="http://www.w3.org/TR/emotion-voc/xml#scherer-

appraisals"> 

    <appraisal name="suddenness" value="0.8"/> 

    <appraisal name="intrinsic-pleasantness" value="0.2"/> 

</emotion> 



Action tendencies 

<emotion action-tendency-set="http://www.example.com/custom/action/robot.xml#voc"> 

    <action-tendency name="charge-battery" value="0.9"/>  

 <!-- need to charge battery soon --> 

    <action-tendency name="pickup-boxes" value="0.3"/>    

 <!-- feeling tired, avoid work --> 

</emotion> 



Custom vocabularies 

Custom vocabularies 
<emotion category-set="http://...game-emotions"> 

<category name="absorbed"/> 

<category name="determined"/> 

</emotion> 



Expressed-through 

<emotion category-set="http://www.w3.org/TR/emotion-
voc/xml#everyday-categories"  

         expressed-through="voice"> 

    <category name="satisfied"/> 

</emotion> 



<reference role=“x”> 

"expressedBy" indicates that the reference points to observable behavior expressing the emotion. This is the default value 
if the role attribute is not explicitly stated; 

"experiencedBy" indicates that the reference points to the subject experiencing the emotion; 

"triggeredBy" indicates that the reference points to an emotion-eliciting event that caused an emotion and/or related 
appraisals; 

"targetedAt" indicates that the reference points to an object towards which an emotion-related action, or action tendency, 
is directed. 

<emotion ... > 
    ... 
    <reference uri="http://www.example.com/data/video/v1.avi?t=2,13" 
role="expressedBy"/> 
    <reference uri="http://www.example.com/events/e12.xml" role="triggeredBy"/> 
</emotion> 



Combining EmotionML with SSML 

Emotion Markup can be “plugged into”  
Speech Synthesis Markup (SSML) 

speech engines are free to support or ignore 
 

<speak version="1.1" xmlns="http://www.w3.org/2001/10/synthesis" 

         xmlns:emo="http://www.w3.org/2009/10/emotionml" 

         xml:lang="en-US"> 

    <s> 

        <emo:emotion ...> 

            <emo:category name="worried" value="0.4"/> 

        </emo:emotion> 

 

        Do you need help? 

    </s> 

</speak> 



Using EmotionML as exchange format 

EmotionML is used as exchange data format 

Other Emotion processors can use the data 
 

<emotionml version="1.0" category-set="#myCategories"> 

 <vocabulary type="category" id="myCategories"> 

  <item name="anger" /> 

 </vocabulary> 

 <emotion> 

  <category name="anger" value="0.82" confidence="0.5" /> 

  <reference uri="file:///recordings/2011.01.11-10.27.10.wav" 

   role="expressedBy" /> 

  <info>TRANSCRIPTION:just a test;ORIGINATOR:felix;</info> 

 </emotion> 

</emotionml> 



Systems using EmotionML 



Examples: Text-To-Speech rendering EmotionML 

• Open-source MARY TTS 

• EmotionML rendered differently 
depending on the expressive 
capabilities of the chosen 
synthesis voice 

– German expressive multi-style 
unit selection voice 

<emotionml ...> 

Hallo und guten Tag. 

 

<emotion><category name="angry"/> 

Was ist das jetzt schon wieder? 

</emotion> 

 

<emotion><category name="happy"/> 

Schön dich wieder zu sehen. 

</emotion> 

 

<emotion><category name="sad"/> 

Das hatte ich auch anders im Sinn. 

</emotion> 

 

<emotion><category name="content"/> 

Na jedenfalls gibt's was Gutes 

</emotion> 

</emotionml> 



Examples: Text-To-Speech rendering EmotionML 

• Open-source MARY TTS 

• EmotionML rendered 
differently depending on 
the expressive 
capabilities of the 
chosen synthesis voice 

– German HMM-based 
voice 

<emotionml ...> 

Hallo und guten Tag. 

 

<emotion><category name="angry"/> 

Was ist das jetzt schon wieder? 

</emotion> 

 

<emotion><category name="happy"/> 

Schön dich wieder zu sehen. 

</emotion> 

 

<emotion><category name="sad"/> 

Das hatte ich auch anders im Sinn. 

</emotion> 

 

<emotion><category name="content"/> 

Na jedenfalls gibt's was Gutes 

</emotion> 

</emotionml> 



Examples: Text-To-Speech rendering EmotionML 

• Open-source MARY TTS 

• EmotionML rendered differently 
depending on the expressive 
capabilities of the chosen 
synthesis voice 

– English HMM-based voices 

<emotionml ...> 

Hello and good afternoon. 

 

<emotion><category name="angry"/> 

What was that all about? 

</emotion> 

 

<emotion><category name="happy"/> 

Nice to see you again! 

</emotion> 

 

<emotion><category name="sad"/> 

Yeah I also had something else... 

</emotion> 

 

<emotion><category name="content"/> 

Well at least there is something ... 

</emotion> 

</emotionml> 



Examples: Emotion detection from speech 

• Analysis / annotation / 
transcription  tool 
“Speechalyzer” 

• Can be used to rapidly judge 
large number of audio files 
emotionally.   

• Automatic classification 
integrated. 



EmotionML:  
Overview on IRs 

• Nine IRs were submitted 

• All features of the spec were implemented 
by at least two implementers 
• ALMA 

• C# library 

• EMLPy 

• EMO20Q 

• Gtrace 

• Mary TTS 

• Nviso 

• Speechalyzer 

• Wasabi 

 

 

 

 

Telekom Innovation Laboratories 



EmotionML IR: Alma 

• DFKI 

• http://www.dfki.de/~gebhard/alma/ 

• ALMA: A Layered Model of Affect. 

• A computational model for the real-time 
simulation of three basic affect types 

• The ALMA system is an affect producing 
system. 

• ALMA relies on EmotionML for 
describing appraisal of emotions, the 
numeric simulation of emotion intensity 
decay, and mood characteristic changes 
within the pad dimensions. 

http://www.dfki.de/~gebhard/alma/


EmotionML IR: Gtrace 

• Queen’s Univ. Belfast 

• http://mary.dfki.de/ 

• Software to trace emotional expression in videos. 

• The system currently implements tracing for category and dimensional descriptors. 

http://mary.dfki.de/


EmotionML IR: Mary TTS 

• DFKI 

• http://mary.dfki.de/ 

• MARY is an open-source, 
multilingual Text-to-Speech 
Synthesis platform that includes 
modules for expressive speech 
synthesis. 

• Particularly the support for both 
categorical and dimensional 
representations of emotions is 
important to its expressive speech 
synthesis system MARY TTS. 

http://mary.dfki.de/


EmotionML IR: NViso 

• nViso 

• http://nviso.ch 

 

• nViso 3D Facial Imaging API is an 
online service for recognition 
emotions depicted through facial 
expressions in still images and 
videos. 

• The focus of this implementation of 
EmotionML is on using the media 
type and URI time for video. 

http://nviso.ch/


EmotionML IR: Wasabi 

• Univ. of Freiburg 

• https://github.com/CBA2011 

• WASABI architecture for affect 
simulation is an architecture for affect 
simulation for believable interactivity 

• Applied to the articulated 
communicator Max of the Univ. of 
Bielefeld 

• To let the WASABI architecture 
seamlessly interface with other 
software modules, a standard interface 
such as EmotionML is indispensable. 

https://github.com/CBA2011


Wrap-up 
W3C Emotion Markup Language 

• Design principles 
– scientifically valid representations of emotions 

– easy to use 

– plug-in language usable in multiple contexts 

 

• Three major use cases 
– human annotation of emotional material 

– automatic detection of emotion 

– generation of emotion-related system behavior 

 

• Currently  “W3C Recommendation 22 May 2014” 
– Version 1.0 


