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Abstract

Non-speechaudiocommunicationhasso far beenpossiblethrougha seriesof mappingsbetweenthe messageto
communicateanda somewhat arbitraryrepresentationof that messagein sound. By introducingthe conceptof a
musicalgrammar, it is proposedthat the arbitrarinessof sounddesigncanbe reduced,resultingin a muchmore
powerful communicative medium. By studyingthe ways in which formal grammarshave beenusedto describe
languagecommunicationandtheparallelsthatsuchapproacheshave with musicalgrammars,it is shown thathighly
structuredandcommunicatively-expressive soundsystemswhichobey therulesof musiccanbedeveloped,resulting
in moreadvancednon-speechaudiocommunication.

1 Motivation

This posteris concernedwith thepossibilityof developingnon-speechaudiosignalsusinggrammaticaldescriptions
of musicalstructures.It is envisagedthatthisapproachto sounddesignwill haveanumberof advantagesovercurrent
techniques.First,usingagrammarimposesstructureandreducesthearbitrarinessof sounddesign.At thesametime,
grammarscanbeveryexpressive,resultingin broadandpowerful communication.Finally, usingmusicalconventions
meansthatuserscanrely on innatemusicalknowledge.

Formalgrammarsareusedextensively to describelanguagestructures.While naturallanguagesarenotoriously
difficult to characterisecompletely, grammarsexist which cancapturemany of theessentialaspectsof languages.At
thesametime,grammarscanbeinvaluablein describingandprocessingartificial languages(suchasrestrictedsubsets
of naturallanguagesandprogramminglanguages).It turnsout thatsimilar grammarscanbeusedto describemany
aspectsof music. Thebasisof thework describedhereinis to utilise thesesound-structuringgrammarsto provide a
naturalframework for representinglanguage-basedinformationthroughsound.

2 Musical Grammars

Musicsharesmany similaritieswith language,not leastits hierarchicalstructure.It is this likenessthathasprompted
many musictheorists(suchasWinograd[9]; Roads[7]; Cope[4]; Holtzman[5]; LerdahlandJackendoff [6]) to use
formal grammarsto describemusicalstructuresin muchthesameway ascomputationallinguistshave donefor the
structureof language.As musicconsistsof asetof interdependentdimensions(suchasrhythm,pitchandharmony), a
numberof grammaticalapproacheshavebeensuggestedfor eachdimension.Theserule-basedsystemscanvaryfrom
definingthestructureof a wholepieceof musicto individualnotes,chordsequencesandrhythms.

The form of themusicalgrammarsis varied,but is often relatedto thegenerative grammarrulesfound in com-
putationallinguistics. For example,a grammardescribinga setof possiblevariationson the twelve-barblueshas
beenproposedby Steedman[8]. Therulesusedin thisgrammararerewrite ruleswhich describehow chordsymbols
appearingon theleft-handsideof therulecanbereplacedwith chordsymbolson theright-handside.
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Chordsarecloselyrelatedto linguistic constituentssuchasverbs,nounphrasesandsentences.They function in
musicin asimilarwayto constituentsin language.In muchthesamewaythatcertainverbsexpectanobjectto follow
them,particulartypesof chordsintuitively expectrelatedchordsto resolve them. It is theserelationshipswhich are
describedby thegrammarandarethekey to a limited notionof musicalcorrectness.

It shouldbe notedthat many of the musicalgrammarsdescribedin the literaturehave beenformalisedin the
interestsof musicalanalysis. In other words, the grammarsare usedto analysethe structuresof existing pieces
of music. Other grammarsaredesignedto construct(or ‘compose’)new musicmaterialthat is consistentwith a
particularmusicalstyle. For our purposes,we usea setof ruleswhich describea structurewe want to communicate
throughsound.Giventhatstructure,a setof musicalgrammarrulesaredesignedthatproducemusically-acceptable
results.Thegrammarrulesdo not modela pieceof music; they modelsomenon-musicinformation. However, the
realisationof thatinformationformsa sequenceof pitches,rhythmsanddurationswhichsoundscorrectmusically.

3 The Poster

Although earcons,constructedaccordingto rulesdevisedby Blattner[1] anddevelopedby Brewster[2, 3], canbe
usedto convey informationthroughsound,they arestill to someextentarbitraryandobey no structuralconstraints
on theway they combine.They aredesignedto avoid any musicalconnotationssothatexpectationsarenot created.
As a result,theinterpretationof anearconmustbecalculatedbeforethatearconcanbedeemedappropriate(or even
correct)in thecurrentcontext of aninteraction.

Theposteraimsto show how by utilising musicalexpectation,(throughtheuseof a musicallygrammaticalstruc-
ture),inappropriateor unexpectedearconscouldberecognisedinstinctivelyby our innatemusicalknowledge.Usinga
grammaticalapproach,a simpleobject/actioninterfaceis presentedwhereacertainclassof actionscanbeperformed
only on particularobjects.Someactionsrequiremorethanoneobjectandthereforearedescribedusinga different
grammaticalcategory.

A mappingfrom the object/actiongrammarto the equivalentmusicalgrammaris thendescribedby a seriesof
translations.Eachtranslationmapsa linguistic-basedgrammarrule into a suitablemusicalrule. Eachconstituent
within a musicalrulemimicsthebehaviour of its correspondinglinguisticconstituent.

Examplesof correctlyformedconstructsaregiven,accompaniedby their musicalcounterparts.Ungrammatical
combinationsof actionsand/orobjectsareshown to beinappropriateby the‘unmusical’translationthey produce.
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