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Abstract. In this paper we give an overview of the Foa�ng the Mu-
sic system. The system usesthe Friend of a Friend (FOAF) and RDF
Site Summary (RSS) vocabularies for recommending music to a user,
depending on the user's musical tastes and listening habits. Music in-
formation (new album releases,podcast sessions,audio from MP3 blogs,
related artists' news and upcoming gigs) is gathered from thousands of
RSS feeds.
The presented system provides music discovery by meansof: user pro�l-
ing (de�ned in the user's FOAF description), context based information
(extracted from music related RSSfeeds)and content baseddescriptions
(extracted from the audio itself ), based on a common ontology (OWL
DL) that describes the music domain.
The system is available at: http://foa�ng-the-m usic.iua.upf.edu

1 In tro duction

The World Wide Web has becomethe host and distribution channel of a broad
variety of digital multimedia assets.Although the Internet infrastructure allows
simple straightforward acquisition, the value of theseresourceslacks of powerful
content management, retrieval and visualization tools.Music content is no excep-
tion: although there is a sizeableamount of text{based information about music
(album reviews,artist biographies,etc.) this information is hardly associated to
the objects they refer to, that is music music �les (MIDI and/or audio). More-
over, music is an important vehicle for communicating other people something
relevant about our personality, history, etc.

In the context of the Semantic Web, there is a clear interest to create a Web
of machine-readablehomepagesdescribing people, the links among them, and
the things they create and do. The FOAF (Friend Of A Friend ) project1 pro-
vides conventions and a languageto describe homepage{like content and social
networks. FOAF is basedon the RDF/XML 2 vocabulary. We can foreseethat
with the user's FOAF pro�le, a systemwould get a better representation of the
user's musical needs.On the other hand, the RSS vocabulary3 allows to syndi-
cate Web content on Internet. Syndicated content includes data such as news,
1 http://www.foaf-pro ject.org
2 http://www.w3.org/RDF
3 http://w eb.resource.org/rss/1.0/



events listings, headlines,project updates, as well as music related information,
such asnew music releases,album reviews,podcast sessions,upcoming gigs,etc.

2 Background

The main goal of a music recommendationsystemis to propose,to the end-user,
interesting and unknown music artists (and their available tracks, if possible),
basedon user's musical taste. But musical taste and music preferencesare af-
fected by several factors, even demographic and personality traits. Then, the
combination of music preferencesand personal aspects |suc h as: age, gender,
origin, occupation, musical education, etc.| could improve music recommenda-
tions [7]. Someof this information can be denoted using FOAF descriptions.

Moreover, a desirableproperty of a music recommendationsystemshould be
the abilit y of dynamically getting new music related information, as it should
recommend new items to the user once in a while. In this sense,there is a
lot of freely available (in terms of licensing) music on Internet, performed by
\unkno wn" artists that can suit perfectly for new recommendations.Nowadays,
music websitesare noticing the user about new releasesor artist's related news,
mostly in the form of RSS feeds. For instance, iTunes Music Store4 provides
an RSS(version 2.0) feed generator5, updated oncea week, that publishesnew
releasesof artists' albums. A music recommendationsystemshould take advan-
tage of thesepublishing services,as well as integrating them into the system, in
order to �lter and recommendnew music to the user.

2.1 Collab orativ e �ltering versus conten t based �ltering

Collaborative �ltering method consists of making use of feedback from users
to improve the quality of recommendedmaterial presented to users.Obtaining
feedback can be explicit or implicit. Explicit feedback comes in the form of
user ratings or annotations, whereas implicit feedback can be extracted from
user's habits. The main caveats of this approach are the following: the cold-
start problem, the novelty detection problem, the item popularit y bias, and the
enormousamount of data (i.e usersand items) neededto get somereasonable
results [3]. Thus, this approach to recommendmusiccangeneratesome\silly" (or
obvious) answers. Anyway, there are someexamplesthat succeedbasedon this
approach. For instance, Last.fm6 or Amazon [4] are good illustration systems.

On the other hand, content based�ltering tries to extract useful information
from the items data collection, that could be useful to represent user's musical
taste. This approach solvesthe limitation of collaborative �ltering as it can rec-
ommendnew items (even before the systemdoesnot know anything about that
item), by comparing the actual set of user'sitems and calculating a distancewith
somesort of similarit y measure.In the music �eld, extracting musical semantics
4 http://www.apple.com/itunes
5 http://phob os.apple.com/WebObjects/MZSearch.woa/w o/0.1
6 http://www.last.fm



from the raw audio and computing similarities between music piecesis a chal-
lenging problem. In [5], Pachet proposesa classi�cation of musical metadata,
and how this classi�cation a�ects music content management, as well as the
problems to facewhen elaborating a ground truth referencefor music similarit y
(both in collaborative and content based�ltering).

2.2 Related systems

Most of the current music recommendersare based on collaborative �ltering
approach. Examples of such systems are: Last.fm, MyStrands7, MusicMobs8,
Goombah Emergent Music9, iRate10, and inDiscover11. The basicideaof a music
recommendersystem basedon collaborative �ltering is:

1. To keeptrack of which artists (and songs)a user listens to |through iTunes,
WinAmp, Amarok, XMMS, etc. plugins,

2. To search for other userswith similar tastes, and
3. To recommendartists (or songs)to the user, according to thesesimilar lis-

teners' taste.

On the other hand, the most noticeablesystemusing (manual) content based
descriptions to recommendmusic is Pandora12. The main problem of the system
is the scalability, becauseall the music annotation processis done manually.

Contrastingly , the main goal of the Foa�ng the Music system is to recom-
mend, to discover and to explore music content; based on user pro�ling (via
FOAF descriptions), context based information (extracted from music related
RSS feeds), and content baseddescriptions (automatically extracted from the
audio itself [1]). All of that being basedon a common ontology that describes
the musical domain. To our knowledge, nowadays it does not exist any system
that recommendsitems to a user, based on FOAF pro�les. Yet, there is the
FilmT rust system13. It is a part of a research study aimed to understanding how
social preferencesmight help web sites to present information in a more useful
way. The systemcollectsuser reviewsand ratings about movies, and holds them
into the user's FOAF pro�le.

3 System overview

The overview of the system is depicted in Fig. 1. The next two sectionsexplain
the main components of the system, that is how to gather data from third
party sources,and how to recommendmusic to the user basedon crawled data,
semantic description of music titles, and audio similarit y.
7 http://www.m ystrands.com
8 http://www.m usicmobs.com
9 http://go ombah.emergentmusic.com/

10 http://irate.sourceforge.net
11 http://www.indisco ver.net/
12 http://www.pandora.com/
13 http://trust.mindsw ap.org/FilmT rust



Fig. 1. Architecture of the Foa�ng the Music system.

3.1 Gathering music related information

Personalizedservicescan raise privacy concerns,due to the acquisition, storage
and application of sensitive personalinformation [6]. A novelty approach is used
in our system: information about the usersis not stored into the system in any
way. Users' pro�les are basedon the FOAF initiativ e, and the systemhasonly a
link pointing to the user'sFOAF URL. Thus, the sensitivity of this data is up to
the user, not to the system. Users' pro�les in Foa�ng the Music are distributed
over the net.

Regarding music related information, our system exploits the mashup ap-
proach. The systemusesa set of public available APIs and web servicessourced
from third party websites. This information can come in any of the di�eren t
RSSfamily (v2.0, v1.0, v0.92 and mRSS), as well as in the Atom format. Thus,
the system has to deal with syntactically and structurally heterogeneousdata.
Moreover, the systemkeepstrack of all the new items that are published in the
feeds,and storesthe new incoming data into a historic relational database.Input
data of the system is basedon the following information sources:

{ User listening habits . To keep track of the user's listening habits, the
system uses the servicesprovided by Last.fm. This system o�ers a web{
basedAPI |as well as a list of RSS feeds| that provide the most recent
tracks a user has played. Each item feedincludes, then, the artist name, the
song title, and a timestamp |indicating when the user has listened to the
track.



{ New music releases. The systemusesa set of RSSthat noti�es new music
releases.Next table shows the contribution of each RSSfeedinto the historic
databaseof the system:

RSS Source Percen t
iTunes 45.67%

Amazon 42.33%
Oldies.com 2.92%

Yahoo Shopping 0.29%
Others 8.79%

{ Up coming concerts . The system usesa set of RSS feedsthat syndicates
music related events. The websites are: Eventful.com, Upcoming.org, San
Diego Reader14 and Sub Pop record label15. Once the system has gathered
all the new items, it queriesto the Google Maps API to get the geographic
location of the venues.

{ Podcast sessions. The systemgathers information from a list of RSSfeeds
that publish podcastssessions.

{ MP3 Blogs . The systemgathers information from a list of MP3 blogs that
talk about artists and songs.Each item feed contains a list of links to the
audio �les.

{ Album reviews . Information about album reviews are crawled from the
RSSpublishedby Rateyourmusic.com, Pitchforkmedia.com, 75 or lessrecords16,
and Rolling Stone online magazine17.

RSS Source # Seed feeds # Items cra wled per week # Items stored

New releases 44 980 58,850
Concerts 14 470 28,112
Podcasts 830 575 34,535

MP3 blogs 86 2486 (avg. of 19 audios per item) 149,161
Reviews 8 458 23,374

Table 1. Information gathered from RSS feeds is stored into a historic relational
database.

Table 1 shows somebasic statistics of the data that has beengathered since
mid April, 2005until the �rst weekof July, 2006(except for the album reviews
that started in mid June, 2005). These numbers show that the system has to
deal with a daily fresh incoming data.

14 http://www.sdreader.com/
15 http://www.subp op.com/
16 http://www.75orless.com/
17 http://www.rollingstone.com/



On the other hand, we have de�ned a music ontology18 (OWL DL) that
describes basic properties of the artists and the music titles, as well as some
descriptors extracted from the audio (e.g. tonalit y |k ey and mode|, ryhthm
|temp o and measure|, intensity, danceability, etc.). In [2] we proposea way to
map our ontology and the MusicBrainz ontology, within the MPEG-7 standard,
that acts as an upper-ontology for multimedia description.

A focusedweb crawler has been implemented in order to add instances to
the music ontology. The crawler extracts metadata of artists and songs,and the
relationships betweenartists (such as: \related with", \in
uenced by", \follo w-
ers of", etc.). The seedsites to start the crawling processare music metadata
providers19, and independent music labels20. Thus, the music repository does
not consist only of mainstream artists.

Basedon the music ontology, the example1.1 shows the RDF/XML descrip-
tion of an artist from Garageband.com.

<r df : Descr i pt i on r df : about =" ht t p: / / www. gar ageband. com/ ar t i s t /
r andycol eman" >

<r df : t ype r df : r esour ce=" &musi c ; Ar t i s t " / >
<mus i c : name>Randy Col eman</ mus i c : name>
<mus i c : decade>1990</ mus i c : decade>
<mus i c : decade>2000</ mus i c : decade>
<mus i c : genr e>Pop</ mus i c : genr e>
<mus i c : c i t y >Los Angel es </ mus i c : c i t y >
<mus i c : nat i onal i t y >US</ mus i c : nat i onal i t y >
<geo: Poi nt >

<geo: l at >34. 052</ geo: l at >
<geo: l ong> - 118. 243</ geo: l ong>

</ geo: Poi nt >
<mus i c : i nf l uencedBy

r df : r esour ce=" ht t p: / / www. col dpl ay . com" / >
<mus i c : i nf l uencedBy

r df : r esour ce=" ht t p: / / www. j ef f buck l ey . com" / >
<mus i c : i nf l uencedBy

r df : r esour ce=" ht t p: / / www. r adi ohead. com" / >
</ r df : Descr i pt i on>

Listing 1.1. Example of an artist individual

Example 1.2 shows the description of a track individual of the above artist:

<r df : Descr i pt i on r df : about =" ht t p: / / www. gar ageband. com/ song?|
pe1| S8LTM0LdsaSkaFeyYG0" >

<r df : t ype r df : r esour ce=" &musi c ; Tr ack " / >
<mus i c : t i t l e>Last Sal ut at i on</ mus i c : t i t l e>
<mus i c : pl ayedBy r df : r esour ce=" ht t p: / / www. gar ageband. com/

ar t i s t / r andycol eman" / >

18 The OWL DL music ontology is available at: http://foa�ng-the-
music.iua.upf.edu/m usic-ontology#

19 Such as http://www.mp3.com, http://m usic.yahoo.com,
http://www.ro ckdetector.com, etc.

20 E.g. http://www.magnatune.com, http://www.cdbab y.com and
http://www.garageband.com



<mus i c : dur at i on>247</ mus i c : dur at i on>
<mus i c : key >D</ mus i c : key >
<mus i c : keyMode>Maj or </ mus i c : keyMode>
<mus i c : t onal ness >0. 84</ mus i c : t onal ness >
<mus i c : t empo>72</ mus i c : t empo>

</ r df : Descr i pt i on>

Listing 1.2. Example of a track individual

Theseindividuals are usedin the recommendationprocess,to retrieve artists
and songsrelated with user's musical taste.

3.2 Music Recomendation pro cess

This section explains the music recommendation process,based on all the in-
formation that is continuously been gathered. Music recommendations,in the
Foa�ng the Music system, are generatedaccording to the following steps:

1. Get music related information from user'sFOAF interests,and user's listen-
ing habits

2. Detect artists and bands
3. Compute similar artists, and
4. Rate results by relevance.

In order to gather music related information from a FOAF pro�le, the system
extracts the information from the FOAF interest property (if dc:title is given
then it gets the text, otherwise it gathers the text from the title tag of the
resource).

Basedon the music related information gathered from the user's pro�le and
listening habits, the system detects the artists and bands that the user is inter-
estedin (by doing a SPARQL query to the artists' individuals repository). Once
the user'sartists have beendetected,artist similarit y is computed. This process
is achieved by exploiting the RDF graph of artists' relationships.

The system o�ers two ways of recommendingmusic information. Static rec-
ommendationsare basedon the favourite artists encountered in the FOAF pro-
�le. We assumethat a FOAF pro�le would be barely updated or modi�ed. On
the other hand, dynamic recommendationsare basedon user's listening habits,
which is updated much more often that the user's pro�le. With this approach
the user can discover a wide range of new music and artists.

Oncethe recommendedartists have beencomputed, Foa�ng the Music �lters
music related information coming from the gatheredinformation (seesection3.1)
in order to:

{ Get new music releasesfrom iTunes,Amazon, Yahoo Shopping, etc.
{ Download (or stream) audio from MP3{blogs and Podcast sessions,
{ Create, automatically, XSPF21 playlists basedon audio similarit y,

21 http://www.xspf.org/. XSPF is playlist format basedon XML syntax



{ Read Artists' related news,via the PubSub.comserver22

{ View upcoming gigs happening near to the user's location, and
{ Read album reviews.

Syndication of the website content is done via an RSS1.0 feed. For most of
the above mentioned functionalities, there is a feed subscription option to get
the results in the RSSformat.

4 Conclusions

We have proposeda system that �lters music related information, basedon a
given user'spro�le and user's listening habits. A systembasedon FOAF pro�les
and user's listening habits allows to \understand" a user in two complemen-
tary ways; psychological factors |p ersonality, demographic preferences,socio-
economics,situation, social relationships| and explicit musical preferences.In
the music �eld context, we expect that �ltering information about new music
releases,artists' interviews, album reviews, etc. can improve a recommendation
system in a dynamic way.

Foa�ng the Music is accessiblethrough http://foa�ng-the-m usic.iua.upf.edu
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