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ABSTRACT

This paperpresentour framework for musicinformationretrieval
and visualization(CoMIRVA). We focus on the functionsfor vi-
sualizingsimilarities betweenmusic artistsor songsand describe
someapproachesve have alreadyimplemented.In particular we
presentnovel three-dimensionalisualizationtechniquebasedn
a geographianodel, the very simple “Circled Bars” visualization
which could be usedfor examplefor mobile devices,anda graph-
basedvisualizationapproacHor prototypicalartists.

CR Categories: H.5.5[Information InterfacesandPresentation]:

SoundandMusic Computing—Systemd;3.m [ComputerGraph-
ics]: Miscellaneous—MusitnformationVisualization

Keywords: musicinformationvisualization,musicartistsimilar
ity

1 INTRODUCTION

Musicinformationretrieval (MIR) is concernedvith theextraction,
analysis,and representatiomf informationthat describesvarious
aspect®f music. Thisinformationcanbegainedbasicallyfrom the
audiosignalor from metadatde.g. ID3-tags,artists' web pages).
Oneimportantaspectof MIR is the visualizationof the extracted
information. In this paper we presentsomemethodsto visualize
similaritiesbetweermusicartists,which wereimplementedn our
Java-basedramevork CoMIRVA (Collectionof MusicInformation
Retrieval and VisualizationApplications). More detailedinforma-
tion on CoMIRVA canbefoundonthe Internet!

The datafor the examplesto be shawn herewas acquiredusing
web-basednformationretrieval techniquesas describedn [3, 1].
We usedwo musiccollections onecontaininglO3artists theother
comprising224 artists. Thesecould, for example, represenper
sonalmusicrepositories Applying themethodsdescribedn [3, 1],
we obtainsimilarity matricesthat reveal how similar eachpair of
artistsis accordingo themeasuresisedby thesemethodsTo these
matriceswe applyvariousvisualizationtechniquessomeof which
arebrie y summarizedn thefollowing section.
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2 VISUALIZING SIMILARITIESBETWEEN MUSIC ARTIST

2.1 Three-DimensionaBmoothedData Histograms (3D-SDH)

Basednthe“SmoothedDataHistogram”(SDH)introducedn [2],
we elaborated three-dimensionabersionof the “Islands of Mu-
sic” (IloM)2. The loM usea Self-OmganizingMap (SOM) to clus-
ter songsor artistson a two-dimensionaplaneaccordingto their
similarity. To visualizetheseclustersan SDHthatcalculates vot-
ing matrix basedon the distancedetweernthe dataitemsandthe
map units of the underlyingSOM is used. Basically this voting
matrix hashigh valuesfor areaswith mary dataitems,i.e. artists,
mappedo themandlow valuesfor sparseegionsof theSOM. Sub-
sequentlythe voting matrix is interpolatedandvisualizedusinga
colormapwhich equalghatof geographienapswhereoceansep-
resentsparseareasof the SDH andislandscluserartiststhat pro-
ducesimilar musicaccordingo the underlyingsimilariy measure.
To gaindeepeinsights,Figurel shavs astandardwo-dimensional
SDH calculatedbnthe224-artist-collectionTakingacloserlook at
the gure revealsvariousregions. Thelargeislandwith the moun-
tain on the left side comprisesmainly artiststhat produceRock-
songsin the broadessense.The secondargestisland, situatedin
the lower right, groupsmaostly artiststhatengagen the genreRap,
whereasthe island in the centerof the map containscreatorsof
electronicmusic. On the sandbanlbetweenthe Rockandthe Rap
islandsclassicalartistscanbe found. The clusterssituatedalong
thetop borderandin thetop right cornerof themapmainly contain
Punk-andHard Rock-afne artists.

Usingthevaluesof thevoting matrix asthird dimensionwe model
aspatialrepresentatioof the SDH,whichwe simply call 3D-SDH.
An examplebasedon the sameSOM asusedfor Figurel canbe
foundin Figure2. To give the islandsa morenaturallook, the in-
terpolatedvoting matrix is slightly modi ed by addinga random
componento all of its values,which increaseghe roughnesof
theterrain. Furthermorea simplewave-like animationvivi es the
scenery Sincethe 3D-SDH shouldalsosene asa userinterface,
interactionis of greatimportance Thus,theusercanmove through
thesceneryexclusively utilizing themousefor navigation. Panning
is possibleaswell aschangingheangleanddistanceo thesurface.

2.2 CircledBars

Sincewe arealsoexperimentingwith userinterfacesfor smallde-
viceslike mobilephoneor personatligial assistantshesecondsi-
sualizationapproactaimsat offering a very simpleandgraphically
muchlesssophisticatednethodto answerquestiondike: “Which
artistsproducesimilar musicto that of my favorite artist X?”. To
this end,given an artist X, an adjustablenumberof similar artists
(accordingto the usedsimilarity measure)s arrangedn a circle.

2http://wwwoefai.at/ elias/musi



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

The artistsare orderedby their similarity to artist X. The similar-
ity valuesarevisualizedby lled arcsthatvaryin lengthandcolor
correspondingo theappliedcolormap.Figure3 shavs asamplevi-
sualizationwith artistssimilar to the well-known Hard Rock band
“AC/DC".

2.3 Continuous Similarity Ring (CSR)

Thelastvisualizationtechniquewve presenhereusesagraph-based
modeltoillustrateprototypicalartistsfor certaingenres Givenaset
of artistsandinformationon which artist belongsto which genre,
we determinea prototypefor eachgenreand arrangetheseproto-
typesin acircle, cf. Figure4. Additionally, for eachprototypical
artist, its mostsimilar neighborsare shavn. To presere the dis-
tanceggiven by the similarity matrix, the neighborsarepositioned
using a cost-minimizingheuristic. The artists' verticesare con-
nectedby edgeswvhosethicknessandcolor vary accordingto their
similarity valuesandthe colormapapplied.
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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 similarity to the seedartist is presented. The valuesin 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 example of a Continuous Similarity Ring for visualizing
prototypical artists and their relations to other artists. The collection
of 103 artists from 22 genreswas used in this example.



