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Abstract

Non-speectaudio communicatiorhasso far beenpossiblethrougha seriesof mappingshetweenthe messagdo

communicateand a somevhat arbitrary representationf that messagén sound. By introducingthe conceptof a

musicalgrammay it is proposedhat the arbitrarinessof sounddesigncan be reduced resultingin a much more
powerful communicatie medium. By studyingthe waysin which formal grammarshave beenusedto describe
languagecommunicatiorandthe parallelsthatsuchapproachebave with musicalgrammarsit is shavn thathighly

structurecandcommunicatiely-expressie soundsystemswvhich obey therulesof musiccanbedevelopedresulting
in moreadwancednon-speecludiocommunication.

1 Motivation

This posteris concernedvith the possibility of developingnon-speechaudiosignalsusinggrammaticabescriptions
of musicalstructureslt is envisagedhatthis approachio sounddesignwill have anumberof advantage®vercurrent
techniquesFirst, usingagrammaiimposesstructureandreduceghe arbitrarines®f sounddesign.At thesametime,
grammarsanbevery expressve, resultingin broadandpowerful communicationFinally, usingmusicalcorventions
meanghatuserscanrely oninnatemusicalknowledge.

Formal grammarsare usedextensvely to describdlanguagestructures.While naturallanguagesre notoriously
difficult to characteriseompletely grammarsxist which cancapturemary of the essentiabspect®f languagesAt
thesametime, grammarsanbeinvaluablein describingandprocessingrtificial languagegsuchasrestrictedsubsets
of naturallanguagesnd programmindanguages)lt turnsout that similar grammarscanbe usedto describemary
aspectof music. The basisof the work describechereinis to utilise thesesound-structuringrammargo provide a
naturalframework for representinganguage-baseddformationthroughsound.

2 Musical Grammars

Music sharesnary similaritieswith languagenot leastits hierarchicaktructure.lt is this likenesghathasprompted
mary musictheorists(suchasWinograd[9]; Roadq[7]; Cope[4]; Holtzman[5]; LerdahlandJaclendof [6]) to use
formal grammargo describemusicalstructuresn muchthe sameway ascomputationalinguistshave donefor the
structureof language As musicconsistof a setof interdependerdimensiongsuchasrhythm,pitchandharmoty), a
numberof grammaticahpproachebave beensuggestedor eachdimension.Theserule-basedystemsanvary from

definingthe structureof a whole pieceof musicto individual notes,chordsequenceandrhythms.

Theform of the musicalgrammarss varied,but is oftenrelatedto the generatre grammarulesfoundin com-
putationallinguistics. For example,a grammardescribinga setof possiblevariationson the twelve-barblueshas
beenproposedy Steedmaii8]. Therulesusedin this grammararerewrite ruleswhich describehow chordsymbols
appearingn theleft-handsideof therule canbereplacedvith chordsymbolson theright-handside.
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Chordsarecloselyrelatedto linguistic constituentsuchasverbs,nounphrasesindsentencesThey functionin
musicin asimilarway to constituentsn languageln muchthe sameway thatcertainverbsexpectanobjectto follow
them, particulartypesof chordsintuitively expectrelatedchordsto resole them. It is theserelationshipsvhich are
describedy thegrammarandarethekey to alimited notionof musicalcorrectness.

It shouldbe notedthat mary of the musicalgrammarsdescribedn the literature have beenformalisedin the
interestsof musicalanalysis. In otherwords, the grammarsare usedto analysethe structuresof existing pieces
of music. Othergrammarsare designedo construct(or ‘compose’)nev music materialthat is consistentwith a
particularmusicalstyle. For our purposeswe usea setof ruleswhich describea structurewe wantto communicate
throughsound.Giventhatstructure a setof musicalgrammarulesare designedhat producemusically-acceptable
results. The grammarrulesdo not modela pieceof music; they modelsomenon-musicinformation. However, the
realisationof thatinformationformsa sequencef pitches rhythmsanddurationswhich soundscorrectmusically

3 ThePoster

Although earconsgconstructedaccordingto rulesdevisedby Blattner[1] anddevelopedby Brewster[2, 3], canbe
usedto corvey informationthroughsound,they arestill to someextentarbitraryandobey no structuralconstraints
on theway they combine.They aredesignedo avoid ary musicalconnotationso thatexpectationsarenot created.
As aresult, theinterpretatiorof anearconmustbe calculatedbeforethatearconcanbe deemedappropriatgor even
correct)in thecurrentcontext of aninteraction.

Theposteraimsto shov how by utilising musicalexpectation(throughthe useof a musicallygrammaticabtruc-
ture),inappropriater unexpectecearconsouldberecognisednstinctively by ourinnatemusicalknowledge.Usinga
grammaticabpproacha simpleobject/actiorinterfaceis presentedvherea certainclassof actionscanbe performed
only on particularobjects. Someactionsrequiremorethanone objectandthereforeare describedisinga different
grammaticatategory.

A mappingfrom the object/actiongrammarto the equivalentmusicalgrammaris thendescribedby a seriesof
translations. Eachtranslationmapsa linguistic-basedyrammarrule into a suitablemusicalrule. Eachconstituent
within amusicalrule mimicsthebehaiour of its correspondindjnguistic constituent.

Examplesof correctlyformedconstructsaregiven, accompaniedby their musicalcounterparts Ungrammatical
combination®f actionsand/orobjectsareshavn to beinappropriatédy the ‘unmusical’ translatiorthey produce.
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