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Abstract

This paper details the on-going creation of a natural
emotional speechcorpus, its structure, distribution, and
re-use.Using Mood Induction Procedures(MIPs), high
quality emotional speechassetsare obtained, analysed,
tagged(for acousticfeatures),annotatedand uploadedto
an online speechcorpus. This method structuresthe
corpusin a logical and coherentmanner,allowing it to be
utilized for more than one purpose,ensuringdistribution
via a URL andeaseof accesgshroughawebbrowser.This is
vital to ensuringthe reusability of the corpus by third
partyOsand third party applications.

Index Terms: speechcorpora, annotation, distribution,
corpusinterface,re-usability.

1. Introduction

Creating applicationsthat make use of speechcorporais

dependentbon their availability and the overall structure
and annotationstrategyusedto createthem. While corpora
are usually purposebuilt, the amount of time and effort

requiredto createsaid corpora makestheir re-usehighly

desirable.This is hamperedby a lack of widely accepted
standardsregarding audio quality, metadataannotation,
emotional definitions and overall corpus structure [1].

This paperdetailson-going PHD work in the creationof a
naturalemotionalspeechcorpus using a task basedMood

Induction Procedure(MIP) and discusseshow the speech
assets within the corpus are analysed, tagged and
annotated Work hasbeencarried out on the designof an
MIP, a tagging and annotationstrategy,software to carry
out the strategyandthe creationof a databasébackendand
front-end. Current work is focusing on refining and
improving this process,as well as analysing the datato

determine an emotional rule-set for the detection of

emotionin speech.

2. Corpus Creation

A numberof key areaswere consideredvhen creating the
speechcorpus:

¥ Thetype of speechassetwithin the corpus (acted,
simulatedor natural).

¥  Theaudioquality of the assets.

¥ The method of acoustic or linguistic analysis
(dependingon the type of corpusbeing created)

¥ The structure of the corpus: the method of
uploading the assetsand distribution/accessto
the corpus.

2.1. Type of Asset

Cowie et.al [2] havecompileda list of key databasedor
emotionresearchThe majority of the corporawere created
using actedemotions,with the restusinginducedand

Onatural®motion. This presentsa numberof problemsto
the field. Acted emotionis a form of simulated emotion,
which alsoincludesemotionalrecall, imagined eventsand
readtexts (Velten MIPs etc) [1]. The use of actedemotion
is potentially problematic. Little is known about how
acted emotion compares to natural spontaneous
emotion[3]. It has further been argued that there are
physiological aspects to emotion [4-7] inducing
uncontrollable changesin speech[8] that reflect the
underlying emotion. The presenceof theseuncontrollable
changesmay not be presentin acted speech.Natural
emotional speechusually has a degreeof spontaneity,
while actedspeechis athought out, voluntary expression
of emotion. This may well render acted speechan
unrealisticfacsimile of naturalemotionalspeech[1].

What is usually termed natural emotion is usually
obtainedfrom TV broadcastsources,comprising of clips

from reality TV shows, talk shows, interviews etc: any

televisedprogramwhere Onatural®motion is judged to be

presentAs with the useof actedemotionthis hasa number
of potential flaws. Arguably, any broadcastis a

performance(similar to acting), as the speakersand

participants are constantly aware of the presenceof

recordingequipment.Anthropological researchrecognises
thatthe presenceof the researcheand equipmentdistorts
the reality of the situation, causing people to feel

constrainedand act differently [9, 10]. This rendersthe

televised displays of emotion highly dubious.
Furthermorethere is an inherent perceptualbias to the

whole recording processon the part of the director,

cameramanproducersand editors (to name just a few

involved in the overall process)lt is almostimpossible to

know or accountfor this subjectivebias,andit is therefore
almost impossible to judge the veracity of televised
emotional displays. Additionally, the audio quality of

broadcasmmaterialis not of uniform quality with alack of

consistencyacrossbroadcasts.

2.2.Mood Induction Procedures as a Source of
Natural Emotion

Theuseof induced emotion is a useful approach,holding
out the promise of authentic natural speech being
obtained. Researchersave had great successutilizing
Mood Induction Procedures(MIPs) to elicit emotional
responsesfrom participants[11-16]. While some MIPs
suffer the sameproblemsas assetsobtained using actors
and from broadcastsources MIPs can be an ideal method
for obtaining natural emotional speech assets. In
particular,the success/failurdMIP hasdistinct advantages:
the true nature of the experimentcan easily be concealed,
avoiding demandeffects by focusing the participantson
the task they have been set. False-positiveor false-
negative feedback can be used to manipulate the
experiment along with subtle external manipulation.
Kehrin successfullyused sound-boothsand a Lego based
success/failureMIP to elicit emotional responsesfrom



participants [14]. This method allows for natural
emotional speechto be obtainedat a high quality level,
somethingwhich is an oft overlookedconsideration.

2.3. MIP Experimental Design

Building upon Kehrins basic design, a number of
experimentaldesigns were initially tested as part of a
wider casestudy [17]:

1. A Tetrisbaseddesign
2. A replicationof the Lego basedtask
3. Theuseof gamingconsoles(Xbox 3600s)

All the experimentsusedtwo separatesound booths and
high quality audio equipment, recording the two

participantson separateéndependentaudio tracks at a rate
of 192Khz/24Bits.
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Figure1: Diagramof the recordingand MIP
experimentalsetup.

While these designs proved successful in eliciting

emotionalresponsesthe Tetris task was prone to demand
effects, the Lego task had only a minimum level of

manipulationand the gaming console experimentyielded
a very wide a rangeof emotionalresponses.

Therefore,anothertask basedMIP has been designedto

elicit a more focused and specific range of emotional
responsesto avoid demand effects and to be easily
manipulated.This MIP consistsof two participantsbeing
given an imaginary shipwreck survival scenariotask to

complete.15 items are shownon a screenin eachsound
booth, and participantsare told that they haveto correctly
rank them to achievea total score of 15. They receive
points for correctly ranking items and lose points for

incorrectrankings. A target score of 15 is displayed on

screenthroughout the experimentalong with a OYour
Score(that changesas items are ranked. A ten-minute
countdowntimer is constantlydisplayed with the scores
and a rewardof twenty Euro is offeredif the 15 items are
correctlyrankedbeforethe timer reachesero.

As the participantsrank the items, the value in the OYour
Score(ox changesHoweverthe scoresdisplayed are part
of an overall scoring pattern:no matter what choices are
madein eachexperiment,the samepattern of scoresis

used. The score changesevery time a ranking choice is
made leading the participantsto believe it is in direct
responseto their choices.The use of a scoring pattern
allows the experimentalmanipulationto be standardised
acrossall the experimentsThis ensuresthat differencesin
responsesre attributableto the participantsand not the
methodof manipulation.A simple application was created
using Adobe Flex [18] to run the experimentand with
external manipulation.
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Figure 2: Screenshoof the MIP experiment

The 15 items that are ranked remain static on the screen
throughout the experiment; participants are told to
remembethe ranking choicesbetweenthem. This is done
for two reasons:

1. It putsthem under pressureasthey haveto keep
track of what order they have the items in,
constantly talking to each other and thus
keepinga continuousdialogue going. One of the
problemswith the consolegaming MIP [17] was
the lack of conversationand dead-air:at times
subjects lapsed into quiet concentration.
Keeping the participantstalking is important to
ensurethat as much of the ten-minute audio
recording containsdialoguethat can be usedfor
emotionalspeechassets.

2. It makesit harder to perceive the external
manipulation. Since the scoresare unrelatedto
the choicesmadeit might have beenpossibleto
discernthis. If the 15 items changedorder on
screenaccordingly,it would have beenrelatively
easyto spot discrepanciedn the scoresgiven
when choices were made. By making the
participants remember their choices, they
attribute the different score to not remembering
the order properly or to the complex scoring
system At the very least they haveto constantly
communicateto verify the ranking choicesand
makechangesn an attemptto geta higherscore.

3. NASA TLX Tests

Participantscompletea brief modified NASA TLX test after
eachexperiment:

“NASA-TLX is a subjective workload assessment tool.
NASA-TLX allows users to perform subjective workload



assessments on operator(s) working with various human-
machine systems” [19].

The TLX testsare designedto test various aspectsof a

task: mental demand,physical demand,temporaldemand,
performance effort and frustration. For the purposesof

this researchthe physical demand section has been
omitted. A control group will complete the same MIP,

without the monetaryreward, without the timer and with

no scoring at all. This control group will also complete
TLX tests.This will provide a comparisonto determineto

what degreethe MIP frustrated the original participants,
thus eliciting dimensionally rated negative/active
emotions.

4. Tagging and Annotation

Once collected, the assetsare then processedusing the
Linguatag application [20]. Linguatag uses the PRAAT

engine [21] to obtain low-level acousticdata from each
asset.This datais outputtedin an XML file, using the
SMIL format[22, 23].Theassetqasa WAV and MP3 file

for listening tests) and correspondingXML files are
uploadedto a databasébackendand annotatedusing the
EAGLE/ISLE Metadatanitiative (IMDI) [24], as part of the
upload process.The IMDI is the only standardfor speech
corpus metadatacurrently available. The annotation
method allows for a highly structured and easily
accessiblespeechcorpus. The lack of standardizationof

speechcorporais a major obstacleto their usability and re-

use. Applications that make use of speechcorporaneed
easily accessibleand properly structuredcorpora. While

the IMDI schemais extensive,only parts of the schema
needbe implemented.In this case the Project, Session,
Actor and Content tiers have been utilised. However
further tiers can easily be added without effecting the
overall structure of the corpus. The diagram below
describeghe currentstructure:
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Figure 3: Representationof the IMDI schema
organization, showing the current DIT Speech
Corpusstructure.(Reprintedfrom: [1])

The main advantageaside from a consistentand logical
hierarchicalstructure,is that assetscan be queried for a
numberof different properties(prosodic values,emotional
dimensionsand speakercharacteristicetc).

4.1. Database Backend

The corpus backendis constructedusing Ruby-on-Rails
[25] andMySQL [26] while the front endis browserbased,

using a combinationof HTML and Adobe Flex [27]. This
method of constructionallows the corpus to be easily
accessedby third party applications utilising readily
availableWeb 2.0 technologies/APls.

5. Determining the Emotional Content of
the Speech Assets

Oncethe assetdhavebeencollected,tagged,annotatedand

uploaded,they are rated for their emotional dimensions.
This is achievedthrough the use of an online listening

tool using a modified circumplex model [28]. The tool

pulls 10 random assetsfrom the corpus (in the form of

Mp3s) and plays them one at a time. The user has two

separateslidersto ratethe clip: a Negative-Positiveslider

anda Passive-Activeslider. Oncethey have beenadjusted
accordinglya RATE buttonis pressedio store the rating

andplay the nextclip. Thereis alsothe optionto not rate a

clip by pressingg DO NOT RATE button. The rating values
are written back to the corpus for future analysis. The

rating tool is accessedising a URL, openingin the users
browser and was createdusing Adobe Flex [18]. This

methodallows a large amountof peopleto ratethe assets
in the corpus.In this way a robust statistical definition of

assetxanbe built up over time; clips with a high amount
of similar ratings can then be analysedto determine
common acoustic elementsand values. The ratings are

storedin the databasebackendalongside the acousticand

IMDI dataandcanbe searchedndutilised as easily asthe

other data.

6. Asset Analysis

Once enough assetshave received a large amount of

ratings, the acoustic properties (measured using
Linguatag/PRAAT)will be analysedto determineif there
are acoustic similarities between assets with the

same/similarrating. A small subsetof highly rated assets
will initially be analysed.This will be achievedmanually
by running a numberof querieson the database.These
qgueriescan be usedto searchsimilarly rated assetsfor

certain prosodic properties (intensity, pitch, pitch range,
intensity range,numberof vowels, averagevowel length
etc), indicating a possiblea correlationbetweenthe ratings
andthe acousticproperties.Following on from this, WEKA

machinelearning algorithms[29] will be usedto process
assetsto determineif this correlation exists for a wider

dataset,aswell as discerning possible patternswithin the

prosodiccontentof similarly ratedassets.This is the final

focusof the PHD research.

7. Distribution and Re-use

One of the biggestproblemswith corporais that they are
usually designedand createdfor a specific purpose,thus
limiting their usefulnessand re-usability. Advancesin the
field of emotionand speechsynthesisincreasinglydepend
on large, accessibledatasets.The overall corpus creation
strategyis just as important as the assetsit contains.
While the assetcollection strategyis importantto obtain
authentic emotional speech, the corpus construction
strategyis importantto ensurethat the data within is
easily distributable and re-usablein various different
ways.

The overall web based methodology of the discussed
corpusallows it to be accessedhrougha web browser as
well as allowing it to be utilised by various APIs. The
Adobe Flex listening tool is one such example,plugging



into the corpususinga few lines of code and utilising the
datafor a specificpurpose Anotherexampleis a prototype
corpus visualisation interface that is currently being
implemented allowing the complex datato be visualised
in an easily understoodmanner.Numerousother Web 2.0
APIs canconnectin a similar manner,while the Ruby-on-
Rails/MySql backend can be scaled and modified as
needed.

8. Conclusions

This paperdiscussedand considereda number of different
elementsrelatedto the creation of a natural emotional
speechcorpus:
¥  Thetype of speechasset,
¥ The tagging and annotation of the collected
assets,
¥ The creation and structure of a databaseto
containthe assets,
¥ The rating and analysis of the emotional
dimensionsof the assets
¥  Thedistributionandthe re-useof the corpus.

MIPs provide an ideal method for obtaining authentic
emotional speechassets.The use of high quality audio
equipmentallows the assetsto be capturedat a very high

sampling and bit-rate (192Khz/24 Bit) ensuring clarity

andalow noise level. Creating and structuring the speech
corpus using the IMDI schema allows for ease of

distribution and use by third parties. The information and

assetscontainedin the corpus can be easily accessed
through the existing online interface or using readily

available Web technologiesand APIs. This allows the

corpusto be usedin a numberof different ways and by a

number of different applications. The emotional rating

tool and corpus visualisation prototype are two such
examples.The emotional rating tool is usedto gathera

large amountof ratingsto determinethe most statistically
robust emotional assets.These can then be analysedto

determinea speechbasedemotionalrule set. The new

MIPs are still ongoing, but so far results have been
promising. The next stageof the researchwill focus on

analysingthe assetamanuallyand using machinelearning

algorithms.
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