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ABSTRACT

The useof audioqueriesfor searchingnultimediacontenthasin-
creasedapidly with the rise of musicinformationretrieval; there
arenow mary Internet-accessiblgystemghattake audioqueriesas
input. However, testingtherobustnes®f suchasystencanbeprob-
lematic,asthereis currentlynostandardest-bedf queriesandmu-
sicfilesavailable. A corpusof audioquerieswould aid researchers
in the developmentof both audiosignalprocessingechniquesand
audiogquerysystems Suchacorpuswvouldalsobeessentiafor mak-
ing empiricalcomparisonbetweendifferentsystemsandmethods.
We proposeapilot studythatwill field testaprocedurdor collecting
audioqueries. The lessondearnedin the pilot studywill guideus
in refiningthe collectionmethodologyandwe will male afinal set
of queriesfreely availableto MIR researchersThe participantsor
this pilot studywill beattendeesf the ISMIR 2002Conference.

1. BACKGROUND

At the 2001 InternationalSymposiumon Music Information Re-
trieval, the needfor “standardisedMIR test collections”[1] was
discussedTo our knowvledge,thereareno setsof queryrecordings
currently availableto the communityat large. We proposelaying
thegroundvork for the creationof a corpusof audioqueriesthatis
designedwith the needsof musicinformationretrieval researchers
andpractitionersn mind. Becausehe intendeduseof therecord-
ingswill be formally declaredto participantsthereshouldnot be
privagy concernsssociateavith thereleaseof thecorpus.

2. INTRODUCTION

An increasingnumberof musicinformationretrieval practitioners
usehumanvoiceinputin their researchapplicationgncludequery-
by-demonstratiosystemsuchasThemefindef2], MusArt[3] and
Meldex [4], andaudiotranscriptionservices.

Variousfactorsmustbe accountedor whenprocessingaw audio;
oftenthereis atrade-of betweerthelevel of processingneededand
the burdenplacedon the personperforminga query The timbre,
suchas whetherthe query hasbeensung, hummed,or whistled,
is nearly always important. Different systemsexpect queriesin
a certainstyle, while individual users’preferencesnay affect the
quality of theaudioquery

Another major factoris note separation.Humanspeechandsong
is often legato, with eachnote trailing off and blendinginto the
following note. It is easierto processaudiothat hasa discernible
silencebetweeneachnote, and somesystemsrequire this of the
singer(for example,[4]).

We recognizethattherearemary differenttypesof retrieval tasks,
eachrequiringa differentcorpusof testqueries.In this pilot study
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we will examinethe problemof developingtestqueriesfor known-
item searches— thatis, tasksin which thedesiredresultis a piece
of musicthatis known to bein the collectionand which the user
wishesto retrieve. Other music retrieval tasks— suchaslocat-
ing similar musicalitems,or automaticgenreclassification— will
requiredifferenttypesof testqueries,and may requirea different
processor developingatestcorpus.

Given that target task, the corpusof testqueriesmustbe specific
to a particulartest-bedof musicdocuments.We will designa set
of queriesfor a test-bedof pop/rockrecordingswhereeachquery
will bebasedaroundtheretrieval of asinglerecording.Eachquery
shouldbe suficiently difficult in thattheremustexist at leastone
otherrecordingthatis relatively 'similar’ to the targetsong,where
similarity may be measuredn several dimensions,such as key,

rhythm, melodiccontour or sharechotesequences.

In text retrieval evaluationsit is sufficient to have a singleversion
of eachtestquery sincethequeryitself remainghe sameno matter
whotypesit in. Thequerierplaysamorecentralrolein MIR tasks,
however, aseachindividual may be expectedto vocalizethe query
differently An MIR querycorpusthen,shouldcontainseveralin-

stantiation®of eachquery asexpressedy differentindividuals. We

further believe thatthe corpusshouldalsoincludeseveral versions
of a queryby a singleindividual — for example,a hummedver-

sion,asungversion,andsoforth. A corpusthatcontainsqueriesn

multiple formatswould:

e allow implementorgo testsystemswith thesub-sebf queries
thatthey have allowedfor (suchas“hummedqueries”),

e allow comparisorbetweersystemshatrequiredifferentqual-
itiesin theaudioinput,and

e allow testingto seethe effect in isolation that eachof the
above factorshasonretrieval performance.

A secondanpurposeof collectinga setof queriesis to gainfurther
insight into the variationthat we can expectwhen differentusers
attemptto posea queryto an MIR system. For example,an ear
lier, small-scalestudy of how people‘natively’ preferto generate
queriesindicatesthat sungquerieswill often drift in pitch unless
the queryis very brief, andidentifieda tendenyg for participantso
addor drop consecutie syllableshaving the samepitch [5]. Sub-
stantve evidenceof thetypesanddegreesof queryvariationthatan
MIR systemmaybeexposedo would beinvaluablefor researchers
exploring techniquedor improving searchprecision.

3. METHODOLOGY

We outline a methodologyfor our pilot study which will solicit
participantsfrom the attendee®of ISMIR 2002. Participationin
the pilot study andindeedfor the ensuingdevelopmentof query
corpora,will be on a voluntary basis. No identifying data will

be madeavailable aboutthe participants,andthe query collection
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proceswill complywith theguidelinesof theUniversityof Waikato
EthicsCommittee.

Giventhecommerciallysensitve natureof musiccollections copy-
rightissueanustbe consideredn the constructiorof amusicquery
corpus. Article 10 of the BerneConvention 1971 allows for “fair
practice”of copyrightedmaterial althougheachparticipatingcoun-
try definesthe extent permissiblein its jurisdiction. Many juris-
dictionshave exceptionsin their copyright laws thatallow the use
of portionsof a copyrightedwork for variouspurposesincluding
scholarlywork.

At this point, we aredesigninga process for collectinga corpusof
querieswith theunderstandinghateachdifferentMIR test-bedill
requireits own setsof musicdocumentsgueriesandretrieval tasks.
In thefirstinstancewe will build a setof testqueriesfor alargeset
of pop/rockrecordings.This genrewasselectedor the pilot study
for two reasons. Firstly, several collectionsof pop/rockrecordings
currentlyexist andarealreadyseeingusein MIR experimentsand
S0 a query corpuscould be immediatelyusefulto more thanone
researchgroup. Secondly the tunesthat will form the basisof
the testqueriesare more likely to be familiar to participantsthan
other moreesotericgenresheldin otheravailablemusicdocument
collectiongfor example folk songsn avarietyof languages)andso
theparticipantshouldrequirerelatively little coachingor assistance
in forming their queries.

The corpuswill be createdin two parts. The aim of thefirst part
is to focuson transcriptionissuesandallow the separatiorof var
ious factors,suchas query method(whistle, hum) or style (legato
or detached). Subjectswill be given a shortthemefrom a song
(the query),in both audio and notatedformats,andwill be asled
to vocalizethe queryin a numberof prescribednethods— for ex-
ample whistled,hummedpr sungwith tasyllables,or their natural
preferredmethod— aswell asagivenarticulation(thatis, staccato
or legato). Eachsubjectwill perform several queries,and order
of querypresentatiowill be randomisedo minimisetestingbias.
Participantswill beallowedto declineto performqueriesfor a par
ticular songif they feelthatthey do notknow the pieceadequately
andanothersongwill be offered.

Thetestcorpus,then,will be basedarounda setof querieswhere
eachquerywill beinstantiatedy severalsubjectsandin morethan
one format per subject. Eachinstancein the corpuswill consist
of anindication of the querythatit representsan audio sample,
metadataharacterisingherelevantattributesof theindividual who
hasprovided the sample metadatadescribingthe querytype, and
metadatdor identifying theaudiocontent.

Theaudiocontenwill beof compactliscquality— thatis, recorded
at a samplerateof around44 kilohertz. A symbolicrepresentation
(suchasGUIDO format) of the audioquerywould provide anide-
alisedtranscriptionallowing implementorgo testthe effectsof the
audio-to-symbotranslationprocesseparatelyif required.

Metadatadescribingthe relevant characteristicef subjectswill be
gatheredhrougha shortquestionnaireo collect demographidn-
formation suchasthe subjects musicalbackgroundagebraclet,
gender etc (for examples,see[6]). Query-specifiimetadatawill
include the voice query type (whetherthis query instantiationis
whistled,hummedsung.etc.),andwhetherthenotesareperformed
legatoor “detached”.

Metadatafor describingthe audio content,suchas songtitle and

author is neededfor identifying matcheswith a query database.
Othermetadata— suchassonggenre andwhetheror notthequery

is amainthemeof the song— couldalsobeuseful,althoughthese
qualitiesaremoresubjectve.

The secondpart of the corpuswill involve subjectschoosingtheir
own queryfor well-known songs. Both an audiorecordinganda
symbolictranscriptiorwill bemade sothattranscriptioreffectscan
be independenthyaccountedor. Thetranscriptionwill be madein
conjunctionwith the experimenterif assistanceés required. The
participantanay performthe queriesin their own choiceof style.

We recognisethat the queriesgatheredduring this pilot studyare
unlikely to form a complete, unbiasedcorpus for our selected
test-bedof music documents— for example, the range of mu-

sical ability shavn by subjectsmay not adequatelyrepresenthe
queriesgeneratedy typical usersof query-by-demonstratiogys-
tems. This pilot study will allow the MIR community to ex-

plore the requirementsfor an effective audio query corpusand
to examine the practical issuesinvolved in creatingsucha cor

pus. The resultsof this study will be made available online at
<http://ww. cs. wai kat 0. ac. nz/ nmusi c>.

4. CONCLUSION

We have outlined a procedurefor collecting a flexible corpusof
musicquerieswherethe procedurds designedspecificallyto meet
someof the needsof audio query researchers.However, we an-
ticipate that modificationsand additionsmay be necessaryn the
future. The designdiscussedereis partof a learningprocessas
our communitydiscovers exactly whatis requiredto make sucha
corpussuccessfulandwhatscopecanbereasonablygovered.
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