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ABSTRACT

This paperpresentsour framework for musicinformationretrieval
andvisualization(CoMIRVA). We focus on the functionsfor vi-
sualizingsimilaritiesbetweenmusicartistsor songsanddescribe
someapproacheswe have alreadyimplemented.In particular, we
presenta novel three-dimensionalvisualizationtechniquebasedon
a geographicmodel, the very simple“Circled Bars” visualization
which couldbeusedfor examplefor mobiledevices,anda graph-
basedvisualizationapproachfor prototypicalartists.

CR Categories: H.5.5[InformationInterfacesandPresentation]:
SoundandMusic Computing—Systems;I.3.m [ComputerGraph-
ics]: Miscellaneous—MusicInformationVisualization

Keywords: musicinformationvisualization,musicartistsimilar-
ity

1 I NTRODUCTI ON

Music informationretrieval (MIR) is concernedwith theextraction,
analysis,andrepresentationof information that describesvarious
aspectsof music.This informationcanbegainedbasicallyfrom the
audiosignalor from metadata(e.g. ID3-tags,artists' web pages).
Oneimportantaspectof MIR is the visualizationof the extracted
information. In this paper, we presentsomemethodsto visualize
similaritiesbetweenmusicartists,which wereimplementedin our
Java-basedframework CoMIRVA (Collectionof MusicInformation
Retrieval andVisualizationApplications).More detailedinforma-
tion onCoMIRVA canbefoundon theInternet.1

The datafor the examplesto be shown herewas acquiredusing
web-basedinformationretrieval techniquesasdescribedin [3, 1].
Weusedtwo musiccollections,onecontaining103artists,theother
comprising224 artists. Thesecould, for example,representper-
sonalmusicrepositories.Applying themethodsdescribedin [3, 1],
we obtainsimilarity matricesthat reveal how similar eachpair of
artistsis accordingto themeasuresusedby thesemethods.To these
matriceswe applyvariousvisualizationtechniques,someof which
arebrie�y summarizedin thefollowing section.

� e-mail:markus.schedl@jku.at
†e-mail: peter.knees@jku.at
‡e-mail: gerhard.widmer@jku.at

1http://www.cp.jku.at/comirva

2 V I SUAL I Z I NG SI M I L ARI T I ES BETWEEN M USI C ARTI ST

2.1 Thr ee-DimensionalSmoothedDataHistograms(3D-SDH)

Basedonthe“SmoothedDataHistogram”(SDH)introducedin [2],
we elaborateda three-dimensionalversionof the “Islandsof Mu-
sic” (IoM)2. The IoM usea Self-OrganizingMap (SOM) to clus-
ter songsor artistson a two-dimensionalplaneaccordingto their
similarity. To visualizetheseclusters,anSDHthatcalculatesavot-
ing matrix basedon the distancesbetweenthe dataitemsandthe
mapunits of the underlyingSOM is used. Basically, this voting
matrix hashigh valuesfor areaswith many dataitems,i.e. artists,
mappedto themandlow valuesfor sparseregionsof theSOM.Sub-
sequently, the voting matrix is interpolatedandvisualizedusinga
colormapwhichequalsthatof geographicmaps,whereoceansrep-
resentsparseareasof the SDH andislandscluserartiststhat pro-
ducesimilar musicaccordingto theunderlyingsimilariy measure.
To gaindeeperinsights,Figure1 showsastandardtwo-dimensional
SDHcalculatedonthe224-artist-collection.Takingacloserlook at
the�gure revealsvariousregions.Thelargeislandwith themoun-
tain on the left side comprisesmainly artiststhat produceRock-
songsin thebroadestsense.Thesecondlargestisland,situatedin
thelower right, groupsmostlyartiststhatengagein thegenreRap,
whereasthe island in the centerof the map containscreatorsof
electronicmusic. On thesandbankbetweentheRockandtheRap
islandsclassicalartistscanbe found. The clusterssituatedalong
thetopborderandin thetopright cornerof themapmainlycontain
Punk-andHardRock-af�ne artists.
Usingthevaluesof thevotingmatrixasthird dimension,wemodel
aspatialrepresentationof theSDH,whichwesimplycall 3D-SDH.
An examplebasedon the sameSOM asusedfor Figure1 canbe
found in Figure2. To give the islandsa morenaturallook, the in-
terpolatedvoting matrix is slightly modi�ed by addinga random
componentto all of its values,which increasesthe roughnessof
theterrain.Furthermore,a simplewave-like animationvivi�es the
scenery. Sincethe 3D-SDH shouldalsoserve asa userinterface,
interactionis of greatimportance.Thus,theusercanmove through
thesceneryexclusively utilizing themousefor navigation.Panning
is possibleaswell aschangingtheangleanddistanceto thesurface.

2.2 Cir cledBars

Sincewe arealsoexperimentingwith userinterfacesfor smallde-
viceslikemobilephonesor personaldigial assistants,thesecondvi-
sualizationapproachaimsatofferingaverysimpleandgraphically
muchlesssophisticatedmethodto answerquestionslike: “Which
artistsproducesimilar musicto that of my favorite artist X?”. To
this end,given an artist X, an adjustablenumberof similar artists
(accordingto the usedsimilarity measure)is arrangedin a circle.

2http://www.oefai.at/� elias/music



Figure 1: A Smoothed Data Histogram visualization of a collection
containing 224 music artists.

Theartistsareorderedby their similarity to artistX. Thesimilar-
ity valuesarevisualizedby �lled arcsthatvary in lengthandcolor
correspondingto theappliedcolormap.Figure3 showsasamplevi-
sualizationwith artistssimilar to thewell-known HardRockband
“A C/DC” .

2.3 ContinuousSimilarity Ring (CSR)

Thelastvisualizationtechniquewepresenthereusesagraph-based
modelto illustrateprototypicalartistsfor certaingenres.Givenaset
of artistsandinformationon which artist belongsto which genre,
we determinea prototypefor eachgenreandarrangetheseproto-
typesin a circle, cf. Figure4. Additionally, for eachprototypical
artist, its mostsimilar neighborsareshown. To preserve the dis-
tancesgivenby thesimilarity matrix, theneighborsarepositioned
using a cost-minimizingheuristic. The artists' verticesare con-
nectedby edgeswhosethicknessandcolor vary accordingto their
similarity valuesandthecolormapapplied.
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Figure 2: A 3D-SDH visualization of the 224-artist-collection.

Figure 3: A Circled Bars visualization, e.g. for mobile devices. Given
the seedartist \A C/DC" , an adjustable number of artists with max-
imum similarit y to the seedartist is presented. The values in paren-
thesis correspond to the probability that the respective artist can be
found on a web page that is known to contain the seedartist.

Figure 4: An exampleof a Continuous Similarit y Ring for visualizing
protot ypical artists and their relations to other artists. The collection
of 103 artists from 22 genreswas used in this example.


