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An Ontological and Rule-based Reasoning for Music
Recommendation using Musical Moods
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Abstract

In this paper, we propose Context-based Music Recommendation (COMUS) ontology for modeling user’s
musical preferences and context and for supporting reasoning about the user’s desired emotion and preferences.
The COMUS provides an upper Music Ontology that captures concepts about the general properties of music
such as title, artists and genre and also provides extensibility for adding domain-specific ontologies, such as
Mood and Situation, in a hierarchical manner. The COMUS is music dedicated ontology in OWL constructed
by incorporating domain specific classes for music recommendation into the Music Ontology. Using this context
ontology, we believe that the use of logical reasoning by checking the consistency of context information, and
reasoning over the high-level, implicit context from the low-level, explicit information. As a novelty, our
ontology can express detailed and complicated relations among the music, moods and situations, enabling users
to find appropriate music for the application. We present some of the experiments we performed as a case-study
for music recommendation.
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Table 1. COMUS Ontology represented in OWL
syntax.

<owl:ObjectProperty rdf:ID="hasLocation">
<rdfs:domain rdf:resource="#Situation"/>
<rdfs:range rdfiresource="#Location"/>

</owl:ObjectProperty>

<owl:ObjectProperty rdf:ID="hasUserMood">
<rdfs:domain rdf:resource="#Situation"/>
<rdfs:range rdfiresource="#Mood"/>

</owl:ObjectProperty>

<owl:ObjectProperty rdf:ID="like mood">
<rdfs:range rdfiresource="#Mood"/>
<rdfs:domain rdf:resource="#Person"/>

</owl:ObjectProperty>

<owl:ObjectProperty rdf:ID="like genre">
<rdfs:domain rdf:resource="#Person"/>
<rdfs:range rdfiresource="#Genre"/>

</owl:ObjectProperty>

4-2 O{S2AH 018 ALt

ARG A Aeet Sobs FHske 7 B
A DA S LEZAT EEHEAE B
AU 5 ARSH,

& (John)& AY) B|AIALe] L, Lto]= 41A]0]H:. 1
7} 7V Zolsl= 7= “Stevie Wonder”©| 1L, 7}
Lol 32 “Superstition”©| T}, &2 POPZ} R&B
2EFU O] Soks Folsit) 119 Hvle HY A9 &~

FAAlolth I= - S AR] Aol aL Bl EF et

>

$o12 Folth It A7e] MY WY FF A
N AFL BAE 4 9 %S BT ¥

ro

[

S

O

rL
o
e
o

wn
we
4
ko
e
to
!

~

S

N o

)
=2
=

15
1>
>~
i
ol
rir
i
O,
n =
=
o OFO
PL
H
g
2
z
[
ity R
AR 2

2

oo JE T

_,_,
e
od [
=
Qo

Fygi®] "I love you for sentimental reasons", T Inger
Marie2] "Will you still love me tomorrow” 9} 2o] &

Fo3 oS 2012 AT,



114

AU L 2. (8 FEE 1)

20099 49 13, £ T uF S T3l
o3 3)ejel FA3ly] ) Yo E 0 7A] A
of A& YAt AR g A 7kA] A& e 3
23] =38 Fk ST €29 of 3lof i
THIE S8l 94 7topet ok mabA o 34 A
2EHe 0] A FAEYE 7|HoE WE HE
wotE FHske tialel, ozt 7S AEE & 9

o1

o Pt $obe AU,
99} Akel e AEH o Al BE AnE

SEREREEERDLE R0

=] = 0 yr=l=] v o S
2, FE & IPte A 5o Ha=
P

27H 714 Zolsie RES R o 4
2RE A2de 07 33 28 AEL 5o Eo| £
ofaliL @A) Aol el Lok FATT

E 2 4% 7Y 2HS A8 7% oA
Table 2. Example of rule for situation reasoning.

(defrule situation-traffic-jam
(person (person-name  ?name))
(location  (location-name "street"))
(event (event-name  "traffic jam"))
=> (assert (situation  (situation-name
"situation-traffic-jam") (object ?name)))
(defrule situation-traffic-jam-car
(situation  (situation-name "situation-traffic-jam"))
(location  (location-name "car"))
=> (assert (situation  (situation-name
"situation-traffic-jam-car") )
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PREFIX comus: <http://ceai.ajou.ac.kr/ontology/0.9/
comus.owl#>

SELECT DISTINCT ?Song ?UserMood

FROM <http://ceai.ajou.ac kr/ontology/0.9/comus.ow]>
WHERE

{ ?Person comus:hasName "John";

comus:likeMood ?UserMood.

?Situation comus:hasSituationName "Wake Up Late";
comus:hasUserMood ?UserMood.

?UserMood comus:hasSimilarMood ?SimiliarMood.
{?Song comus:hasMood ?UserMood}

UNION {?Song comus:hasMood ?SimiliarMood}

} ORDER BY ?Song

}

Sang UserMood
@ Gille_J=an @ Gright.

@ Dancing_Cuesn 4 EBright

@ Dont_Stop_Me_Now & Erioht

@ Fermando & Gright

@ Hey_ute & Gright

@ | Want_To_Hold_Your_Hand 4 Bright

@ Lay_Your_Hands_On_Me 4 EBright

@ Marmma_bia & Eright

@ One & Gright

@ Sorsbody_To_Love & Gright

@ Top_O1_The_Workd 4 Bright

@ VWaterloo 4 EBright

@ We_Are_The_Champions & Bright

@ \Vesterday_once_more & Gright [
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Fig. 3. Example of SPARQL query and result.
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Table 3. Participants' opinion with regard to the
system using either COMUS ontology or AMG
taxonomy.

1 2 3 4 5
i 11319 5| 2
Taxonomy
COMUS
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Table 4, Participants' preferred emotional
adjectives.

AMG COMUS
112134 |5 |1]2]|3]4]5
angry | 4 | 519 |8 | 4] 1|6 11|93
bored | 9 |12 6 | 2 | 1| 1|3 |6 |11]9
calm 216 1919|425 |12|7|4
excited| 3 | 4|6 | 8] 90| 3|6 |38]13
happy | 4 | 8 |10 6 | 2 | 0| 2| 2|9 |17
nervous| 3 [ 15| 8 | 4| 0 [ 4|5 |8 |85
peacefull 3 | 7 | 8 | 6|6 |0 | 3|5 |14] 8
pleased| 6 | 7 |13 3| 1|0 1]5]9]15
relaxed | 6 | 7 |12 | 3 | 2 |1 |4 |12] 6 | 7
sad 4 | 81162 (0|0 |1 ]14|11] 4
sleepy | O | 9 |11 | 6 | 4|2 | 4|6 [12] 6
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