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A Music Recommendation Method Using Emotional States

by Contextual Information
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Abstract

User’s selection of music is largely influenced by private tastes as well as emotional states, and it

is the unconsciousness projection of user’s emotion. Therefore, we think user’s emotional states to

be music itself. In this paper, we try to grasp user’'s emotional states from music selected by users

at a specific context, and we analyze the correlation between its context and user’s emotional state.

To get emotional states out of music, the proposed method extracts emotional words as the

representative of music from lyrics of user-selected music through morphological analysis, and learns

weights of linear classifier for each emotional features of extracted words. Regularities learned by

classifier are utilized to calculate predictive weights of virtual music using weights of music chosen

by other users in context similar to active user's context.

Finally, we propose a method to

recommend some pieces of music relative to user's contexts and emotional states. Experimental

results shows that the proposed method is more accurate than the traditional collaborative filtering

method.

» Keyword : Music Recommendation,

Winnow Algorithm

[. Introduction

of

471be] AIR1HQl FHFolt BAbel whe} Hels)
= Z

<]
3 ge ke gl Soke

-
4
[
N
>

r e
©

E)
T A

X
N
I~

1
odk
=
=
%0

w2
1=
i
ol
Jm
o,
o
R
L
o
¥
N
N
]

o 2

3©
LA (O ST o

—“iﬁqo“r‘mu

¥ o &
_>;1_ll

tjo

A

B orE
>
lo
dlo
12

@ o
rlo
foby
ot
o

oy £
ogd
3
k]
&

o

~N
==

(e}
2,
o
0
o
Ho
ol
S
it
o2
>
m
=2
R
Lo,
S
>
op
N

£ de
A
N
ol
ol
ox
=
=
=
i
o
~N
2

N

ro,
)

£ % O g 19 N ogo ox o T
fF M2 ox o & 1 10 &
=T}
N u)
o,

e

o rle o

1o
1>
i

ofy
ko
QL

N
N
ol

& %, A4 Aok Faebl wgehs
qJ

Aol A7, 2 713 52k A18A s

e
ol g
1o

Emotional

State, Contextual Information, Hybrid-Filtering,

4

-
[0
o

offt FN
)

r & o
v

o

D)

>,

o

Ip

o,

_O\L

Ho

Mo o

ot

e

e’

u{rt

=2l

(o3

5

[03

4

r::‘

i

i ofn
e AB o

-
)
i)
o oX

ot =
T
it
o> X

oo
o,

ox
R
LT
2L ox
0o
ol
ol
N
X ko J4 o

k)
fo
)
fo
ro,
o
il
M o
:%
P

2 A WA 2l

;2‘

fo
re
rlo
-,
>
it}
vk
)
fo
rO
i)
ox
ol
fo
re
o
fetl
-4
W oo
e
4 H
o
ui

X

=
o
fo
re
rlo
1o
)
>
4
r o)
)
g0
o
>
e
1o
=
2
fo
re,
2,
™ Lo
_—‘.)l:'

=
fof
rlo
N,
=
4
i
S~
>,
oldt
ik
rir
- o)
)
=
-
ro,

A= 2

£
N
l-\10-|>-'4
T’Oﬂ,
o 2
BT
o 2
)
= B
N
N
oL
o T fo
fr %_121
2o 2
i oy
o o,
o, —'&_E
o 2N e
0Ol
E\‘m[oﬁ
e
= ol
rieit
Aﬂiﬁmﬁo
fr 1o o > 1o

5
o
_>‘.j_11
ot
d
)
)
o
o,
AN
>,

* First Author: Dong-Joo Kim, Corresponding Author: Kwon-Mook Lim
*Dong-Joo Kim (djkim@anyang.ac.kr), College of Liberal Arts, Anyang University
**Kwon-Mook Lim (kmlim@anyang.ac.kr), Dept. of Computer Engineering, Anyang University
* Received: 2015. 09. 02, Revised: 2015. 09. 24, Accepted: 2015. 10. 05.



70  Journal of The Korea Society of Computer and Information

1
=
©
it
N
3
>
)
o2
o
>~
>
op
>
o
oz

b =
>
=
2
off

N
X
i}
o
3 P Q8
fohy
o o
2 ol
e
S
fln
R
H
flo
dlo
2
K
=
)

o o

=2

12 o
&
o 2
IR
5w
Sy
o
T
k=
_?1_,

(AW

1

B

=

Rlorfo
x H> o

o 4
Y

o
=
WE
o
fn
=
223
rlo
dlo
12
:‘_1‘
oz
S
il
=
22t
rlo
= dlo
= _12.
=

i)
i,

rlr
pots

lo

o
<
i
il

n:i_( O.‘>_', Jlm

N,
-

o o
o
oz

ko

4o
o
i
it
ol
ox
o
9
Y

ol o

urt

rlo
ol o

)
L ko

ox
ox
=
N
<
=
)

fr o d

NI
)
fo
rO
o
il
)
i}
o,
S T
N
i
1o,

o
—

= .
ERAANE B4 4N A AL A
7L M A ATeke 4% 29
7 A

o] A S 45t

-z
o e
=
i
>~
>

2
-~
>,
[rt
oz % £ I:I\o

,d
4z o oox X U

N
ot o
oo

oo
o =
o o
ol
(=N

2L
HiE
2z
ofl o,

ox o
ol et
=

R

2

o

o

oz

tjo

2

o
o >
o2 2o (o

=
o
:2 dlo
g
a2
= 5
o Mo
o
o
A ot 2
o K

o
u
Jt

o ot
oo
£
Ho
ofl
i
fr

[e}

ool @ mx rr
nj
N

oo 2
o
fitl
=3
¢
rot

o oY
oxl
o
=
il

12
r>~
Jk
oX,
o2
il
=
12
ofr
o,

oo oo 2 E
i
=
ox
ol
=
=
ol
=L
re,
e

fHEfi_} - = I AL

wore Fs] HEH Foh uel 44 el o83 "okt
& dSshs e Vet 43eM = Al ¥ &
e Ao, v 5l AEe 2t

[I. Related Works

FA A T Al #A 9] o] ot
A o} & ghek S FHFoEH AL
Fola 7199 WES Fuigslr] A% Al
’2} ol s @7k Ao R odE=
}A]2~El(Information filtering system)
] 0}1’] HOFE}E & U2 ]

H A" Zqiﬂﬁ«]
HEog AAEE Ao 2k
1,3

o &

d o

>

beka) wnel 7]7)e) Sk
7 okeh AH8A7E A
2 Z7kgom, oz 9
waA e,
o7 1:}_ A A

’“J

:l
T
O

11

2 4

O

= AR o] 7|8
AP A= AR O] MEl BA
A A=

}
o % Auel
FAEA R A o Alsh v
A EEEEAE Y

Fohe 9908 ﬂﬂlﬂtﬁ 2 40, 9% 5
o

N
ox, (o
[ %0
2

F3 A flal s AR g

FHAA e #e ATE JEUS T8 28 At
38lE7] Az 214171 Bo] BAH SR AIZE Sl eH, 2006
g A AE AE 297 A7|7} A Netflix Prize[3]
ojF BRI LA, A, 2o, 48}, w2, od F uge &
Of[1]ellA F WA AFE L v} FHAALTS A=A A}
45 A ARdd wel 374 9 ZEH(Collaborative

y-&719 ZE 3 (Content-based filtering)
[7-9], Q-5A 84 FEj"(Demographic filtering)[10], &

W78k DE] Y (Context-based filtering)[11], ¥ 74 ]’;Ju]
W28 233l slo] B ] =(Hybrid) W4l [4]10.82 Us & ok
ol WY F 7S A elal, AR et 4 A

o
gofl A 7]gk Srare]Fom A hids] A8Ha s FUE
WS AREARE S o Bl diE 37 ARE 7] A

of 71x= g Wolrh. =, o] W2 A (1)} o] F3
& A& AHActive user)ell tial o] AREAR7} o} H7FaA|
< o FEY ATk 5] A8 FAR W7 3de
AYE b ARAEY 7S 7HeA] W o2 AT

o7|A did AREAF ot 33 WIS ZIdiskaLl e AREA
£ ot tiid AFEAL a7} ol doll BrkeHA] ke S
T U2 AREAL w7t o]Hel Bk G S o R oS 3

Wk 7,2 AREA 8, el Z Bkt 0 B wom F

o
2 o ool |y

Ao ololalek, 4 (Dol 1w, 1= v A8 ash 35 4
5 WK R AR usle] A S AR Y
bl WS o= A% WRRAE AR )

AHgee w3 TE AgA o) Bk FRES Aeshe
g Qlof, 7bg AR ALEA B Fule] ok GRERE o
Prhgs A% Sk FAOE, AHHE FAE A
Wol ek W) 4B AW AR B GEe) kg
| AHESI71E gk, AR AN Rlel] el nte) 9%
of tig Wrhgke] AukAoR F7 F9E Qa1 el 3
$= Qo 4 (DA ol wAgs] gal Fub 7, B2 W
At B,

X

oZ

o

Fui =Tt~ 1)

=1
wW,.,=
n
3 (= (=)’
Ta,?' Ty ru,i Ty
i=1

21 (DolA oh& AREARe] 7kl oigk 7=
W, 4oz A1 frAkE(Cosine similarity), ¥
A 9=(Pearson’s correlation coefficient), =74
ol g&3sto] ALk ¢ At B w=EelA vl gio = A
A" BelA ARSI, ARbehE WA Y



A Music Recommendation Method Using Emotional States by Contextual Information 71

e We) AT AE AR e A AER W,
4 (9 2e Tole AT AR,

o)9} o] 4 (1), ()¢ AL B e
53 W 3 W7 el SARAL A
o HAHEE ol g3 Mg J1 APUHY
o WPeIAE ALgAke] ko] AAkOR
Bl BF A5 A 18] e
w Asbalof she Algke] ARtk Ble] 9]
GRkow AHgA Zlu AREY st o] AR
e B 98 ASAT AL oA o
o WK NFOR FA BB Ho} AN
FBEY WH12]e] AN, o] WHe A
F WSk e GEe] AR o s il
2r9] Ak Aol AARE S glof SAlel Alzho
AT A% gk AN BE wg weA AL

(<3}

L
L

o flo
o
e L
NS
>
o oo

f
it
o
ARSI 103
Lo g

o
o
;E E
o ok L
oot Lo >P" -~
=)

T oo o S

lo&x
=

it

T 3
=

3|
S

ool
,lo i
O(HU\l
_&_

o

Y

O

23
ok

X

gevIEE e GBS YEd
o ALgA ol Wt AugE B
Gug Faske Wyl ol

T the ARENE AEow
MR S8 50 A
Hel A5FES A% Wl

) Qef 211 £2 4ol
g =

SN

Tt

NS e

o=y
i,

¥o & ki

oo A

o=

r =
9 4

i gﬂ

=N oH, % )

E

9 ro

g

OE

H[10

3l Fuk= A~#EZ 0 2 B MFCC(Mel-frequency cepstral
coefficient)[9]¢} 22 A4 714 AHDescriptor) & =3t
A} STET(Short-Time Fourier Transform)2 &3lo] 29
Eybolo} WS 1At F2E dohlle WHI[14]E AT
ek A7t Aeel 98 oz AR A A9e o
W o2 AFARl i ¥ ¥Axr](Taxonomy)ell what

W 3 Al tigk 23 Fg=r) v §-
A o] EA g}, Wk H)

,,
Q)
®
‘o
—
2
rr
o
H
rob
N
==
O
L
R0
(o,
o
(o3
9
i
v
>
>,
ot
X
m
my)
)
N
)

9 Aol gl A2 F7hE 95

M, o], A= A9, 8k, AL84 A9) B3} e Hr} #7)

Aug o|8ee Mashs Aol B ATEATY B2
Seta10], ol F10 Hg3H ol o e A
Lo A NSl ARE g FEof sl Bty rlEo] AJE 1

T AT S

o5 %id/\]*a‘ wopell Ao = 7 e B
H,

w4, 15, 16

< &
Ak & w=el A AlkEstal gl
2 2R glon, of e
)6}.

A 4R

18 FUB] sl b olgel WHES £

180] 75 o1

A2®l[16, 17]1E°] A|ots L
W A sfo|HE|E o

53 717104 A4 b5

2+ B (Contextual information) 258 AFd(Mapping) ¥+
! £ FEoHL, A8 A4 1Y BAE ShEete] thE
5] gl mE 4 FEERE Fohs FHse WY
=t

[1l. The Proposed Method

Aol 71E gl FAE

A Fore] e g3}, 7
?}

2, A e T 490 GRS gel A A

[<]

ohlet BAA, e AR B el 2 9L werh
28 AF8A7L S0k Hels) glo) Sote A AHE &
.
~-

A&}7) 938 #ero] H7 % hal,

(i

[¢]

H, doz I S Esly] g el Hr|= ik

% 34 AUE fA%0 1 =R 2717 Qe aAe
W4 gelsh ARSHE A Auoh NEE Lok Aeetan
w71 el A el s Aol AHgtel 2 )
b= ThE 24 AR YEF 2obe HuF FE gt o]
@ A% £ g AH Agolet & 4 Y, Al
uhe gote] A9e wr] Syl Aw Aol me Lo} ue
AW e Al 4718 Fgoldt # & k.

B9 Q7re] A AT A, L, WA, oF SR} ¢
o 9% 93} a9om A58 F vk BE A 400t
4 9l 3 B A0 @ 8lo] 914 43 aglurt o
Z71H9 WakE fushs 4 Aol YAAR, B8 AT
25 R 4 geeld gohe B do] ERTR: 4
& AR W, WA Soke AEsked Qo) FEH JUS
Fashe Ae 94 4 adlele ¥ 4 Atk 2, AH8AH A
# 54 4R 0o AR ATl Ha A58 e
gobe ushey 9@ 4 Dok

wpebs) el mhE Soke] 71491 el A 4L sfop
so] SARISBTIA ALgAS] G Ao e gobe FHol
5 Aoltk. o]F Sl8) B w=RolAE AFgAe] 34 B4
oYoERE 54 Pt 1 4Pl Heg Sotel 74 3
HEVE FEF TAYS GO odd FAF olol 8l
t 2ok FHE WY, Z 4] 1E 3 E o)§
F2 e A, At e A8A A



72 Journal of The Korea Society of Computer and Information

A AFgR) Folsl Wl = AE JpsAdo] Bo
a7 S8l ALgAEe 3A Aol
o w2 74 AEE F .
4 AGelN LA AHE A9
229t} o83t 34 FH o)do
9

A9 Ho] gli= Lok YAk A}
A

& AREALS] ST AR the AREALe] B dEE B
Ak dake] ghE ALe AL A Abstel A Melgel &
§ 44 (A HEDAIA dofd Fateel tis) 7t

O
EY
Ey
=
>
P
ol
N
ES
=
=
3

|

=2
=

off 1o O & g T ox d

O o 2
2 oo 2 o
oo X
wr w1 ao

Ho

:o|1:r

i

Al

=2

%,

v

ol

dlo

(e}

o,

o

fil

-

roh o oY
1S ol
o
e
-
i,
o
i
A,
rir
o
o
Oﬁ
il
o,
ofo
e
v
)
o%
i
tlo
2

1. Contextual Similarity

3% (Situation), Z-& = (Context)o|& 54 A&} &
e AREAL, AREARSE Al ARIZES] Faabgel] FdEFE A=
B, AR AN, Sk S8 ARiRit ols ARe o8 o
Gt ol o] A ARSAre] Adste] wEA Wshs oF
g 78 @A FeAgS dtehed o] Foung F
Q18] Fob 3 okl M o2 Fe ok AR
= AREARe] A e WskE fdein] &ote] AdElel glof
?&5& A A 5“4

ol A ARSAFE ] 3 3] FA RS ArtE]
H’GH o] &% A% Are 2=(H), EH(W), AZKHD), o &
A

™

&
E(S)oleh. i AHEAL a9l olEd 7I7IZEE A4E d
}\%]- .g__ ]

33} A o AREAL wl S Abel 9] AL E T
(3)9] D,,,UQ} 2o AAtbe
D . +B8W,, +~T,, +65, (3)

a,u a u a,u a,u

l

2 @A a, B, v, 62 Ul 79 4R Fr Zze] g
FOER GO Lol o] ghse 9L Bal AYLow 4%
Aok ©% H,, W,,, T,,© 4% 27 g3 Az 7
Zt (4), (5), (6)3 2ol B7v=™, H,, W,, T,= & A4

lo

gl w2 A SHgkelw, H,
£ AHgAe) Sl of%
7] 918 A (DolA 5,9 8, = 4
To] F¥olt} ols X AA 7}Z]9/]
9, kb B S4P SEE o7hn 42 1, o
& HE e AEl(z=0), A= AEl(0<z< 15), H=
(15<z < 30), AFFoE o5 T3l (30 < 2)oth.
2 (DolA et o] i AREAE =9 37 & AHgAkeh
o) o7} TES Wolhd AAGA Be Ao AL
o], 2] (6)o A9k 2ol thd AR AlRERt A B AHg-Atet
o) Aolrk 18088 Wow Az the Agtow dFat. 4

_>§ I
é
_&
it
:10
>,
5
e
ot
N
-l
o

)\
ox,
=
S
E
=
o

A=
| 7%

o
4 oft o b

012

G)ek (Dol A=
AFg,

F9 gl B9 fdold e slow

pil

it B, A< T

7—|H,—H,|
{ 7 4)

0 if |Ha—

{1 it w,=w,

0 if Wz W,
{w it |7,—7,|< 180
7, = 180

0 if |Ta7

H,|>7

T,|> 180

A AR o ABAS The 28]
AR} 2t gl A -3—9#2&

a0 0@ 33 A
90} 7HFA = AT,

2. Learning Classifier

EA A]—i]-oﬂ/q %g]x]xqoi Soto| FEodE Al-gxzle] 7HA
el s dRelA A gotel WESe] g 744 AR
2 A 4 ok o] FelAE B AHATE 54 A

d
0

[o=

Ak gote] TR EEH A4S i 5 JdE AAHYHE
AAdshHs WS AA g

A, B4, A%, 2 5o2 ¥dd AHS Q45 At
1990t SwE QI HFH ’:}i#%(Human computer

interaction) +wofelA 7HEe] F/AS %
(Affective computing)[19, 20]o] 47 Hﬂ‘ﬁ’ﬂl‘%
o} o]F AT T ARiQdo] H2Ee] &7 7HEE 214
%2 TTS (Text-to-speech) A|Z=Blo| AE52 9l
=7
[

r\(

U A JAEE gistE Y 8T
& E(Fuzzy semantic typing)dll 7]%g 1
z
o] 4 OJ/l].Oﬂ Jﬁ' 04?
7N B B Sk 7]k ?ﬂ d
A gkom W He 7]—5“1—1—9i 8 APd(Affect
lexicon)[21] A oje} o
colof Bigk FA HLX—%_ A A H 9]
744 ‘r(Category), A4 ZE(Intensity) ZRE 7HA
U% H 7}x4 o :qu 1?_24’ F/t]—r ZEL% ;ILAé (Polarity) 24
BE Z7|% gt} aev olee 1A ’\}Z“’J ?’éoﬂt ‘3&3
A2t H]-g-o] A
& w=Al22]=
B oA &

e

1019

S|
?.

H © o

P

2
TRNERE N
ARE ol BA e 2

™
APS) 013 ARE AHgakA gk Al AelA] 2

N EAARTE ALgT,
A gl AR LS RAY o ALgel R 1
Mol ANE RAL W) F2 AHGHh FHH9 AsE 28T



A Music Recommendation Method Using Emotional States by Contextual Information 73

w Abgehs dolo] ExE FAbl ukel @AE] Apol7h
%, ©olo] Al wE Fi AEE A }i éﬂroﬂ 2
o 3

N
ko
il
=
I
i
ol
k]
pas
[
r}m
riy
Hﬂ

) - Oﬂ}‘i 6}%01“] oT
7 H) 4B G019 B B4 o 8
ol YHBS P
wols] FAE FEAL AL AL Tl
A, FAHeR B
7

4
Y4 B8, w AL, G AR Feaws 7 dol
2 QFSHGT G F A3 AT 9 B AHe
7% SN 47k i WAL ek o, e 7
4 EAS AW RUAE Y Ao} Y £ 9% BF
oA T ALgEo] e dojmelis 452 Tk meb
e Bk dojdxzhe eAlE Aslakct

MMIZRE |5 FHaE FEA] 98 WA 715, 94/

oJejol g AAsRE AAe AL ARow, 1Y e Fe
Ae FaE WEs RS B BEuAE Aele
L Z A 2HRAE Asleha B

4 1
ojwrs AEste AT E FastA At o] FAAA o) BA
A FEH 7 wolE tide® TF/IDF 7F31E Altste]
F 3E 2te dolnks MYt TF/IDF= XA Aok
A A5 URE F e ToY TERE Avlshe FreR
AFEEE WodlE(Term frequency)9t Hw3H % (Inverse

document frequency)®] Hl&o|th. 4 wolE 5 TE/IDF7}
T2 TOoR Y U9 o] BolES 4 5ok Uxd 5+
ol2 MAsHA Hrh
¥ do5d 54 AT 54 49 al
b4 G feIAE el S8 RRE
xe)

Gl
X}?:_(Feature)i A}36¥E}. w3 o] AALS ALRD

i F
2o
2L —Q

S o
rsi‘

.{
Codu o)y o

<t

Winnow ¢32]5(24]& /\}%o}‘,’iﬂr. Winnow ¢32]E2
& o AAE THHA 7 A SA ] AL didE
27 358 F e dugges, 2 l‘cpfoﬂfﬂ EH
7o) B0 Attt & 4 vk &,
7} Fote] 7Mb XE diEste nolie] dix o
X={ay,z, -z, fol2taL 341, ZF dojo tfgh 24 °] 7}?5‘]
W= {ww, - w,}oleti A& w, 3571 A (8) 7t
StEE v4=7FE (Multiplicative rule)g 3 7F=x& 73

SHAl Ak

AN
2]

Zwm >6 ®

714 ©F AR L, x, = THAtA AT AAEe
G2 E2A8E A9 1o]z EAEA god 09 s zte=

=4

2eQ) Agoltk. 8% AN WA w i 12 2/18Hn
AT} HESE Sob) HEsA R S99l 1]
A Ol gofel UE w, 2 A Ad e ket

2

7

~

7L Xel| EAskE

21 Q)= A

) A3 gote] 7aE Xell dig 2(X)7F @ odeld, 7t
23] w B ANEA GE

th MsskA e ool 7HF Xl tig 2(X) 7t 0 v
oW, 714 w,E 78 B

Zh A5 Fote] 7R Xl gk 2(X)7F © wlRteld, 7}
Atell EA18HE wolol] gk w, ol ti3ll w, =w, x2E
A

W) HEaA g gote] Mk xel e ()7t e o
o, Al EAske woldl B wel ol
w; =w,/22 782

2 A 7] A4 ¥

2 B35 Soto] 7R} Xol| dlal] AL 7R gk

7F Q& WA, S AEgE Wyt glo] 109 o] 4 v

71 A7) g3 7h~vrhE wHe gk

o] Zhe] A & 2(X)E

oo myE 54 B

g ' o

3. Recommendation

WA Flelg o w Y Zh ARgAtel] uhe} A
o W BE 7heA Hfol At o]E o]
87 aolA 54 AgelAe] A6 FH ool ‘u?i‘i A
=& FHsH "ok ol& 98 WA A )&
AREAREl AR 3 ARt I HF olHelA FE A
FAEE AXteth @A 45t coll e i AFEA o0 EA
A5 eok A G v B AdE kol disl At FAE D, ,
=4 @3 wigtHos seE v AR ul] A 54
45} kol M B4 ol tigk we] 79 Fts 4 (92 2
o] Aigtt. A (9)9] 7FeA= 574 ol i A= 75|
W7t obdel Ak D, & otk

n.om

f/\Va(su - n m (9)
E EDH,(, u
u=1k=1
H @A T, FAsL s v)Ae] ol i 24

& 5 gtk meb Aa 33
7 el A5 g A om gk —0«%— 24 1%

=
A QG W, , 5V RAE AT AL A Sofe] €o.

a.u



il 1084

o

3}t Table

S

proposed method
63.7%
48z} 587l of

(e}
S e A

2 49

el &

collaborative filtering
nke} 2ol AR

61.2%

Experimental Results

L
L

correctness

Table 1.
1efA4] B

(10)

}

A
u

1oL, 7 2 fe R A

°©

ato] ARt

Journal of The Korea Society of Computer and Information
[¢)

V. Experiments and Evaluations

74

EE o8

WP T T ET W BT T R KN TG AR Mok K o) T
wﬁ_mauﬂﬂoiﬂroﬂ% ETWMﬁizﬁﬂo%ﬁmﬁ7nma_a|_,o oTuTﬂWaez?@o
7Aoﬂ‘_‘Dl.‘olaLoﬂﬂMAo\mo,_d| ﬂﬁn@fﬂf.;TﬂuﬁoaAth\UﬂEo ﬂ#oﬂoTﬂ_Eoﬂ -Ao
= S B ) nﬁ%i%%ﬁ@m%ﬂ%m% G TN U
iﬁri ‘ﬂloTE:#OLOOf_*AlIO# o ﬂ@lllﬂ”%,ﬂl,ljd ,Nr,._ —_ ET,QI]AO;O
i. X To T A = Qﬁl]]o
d.%%%ﬂmﬂ%u.éﬁ B W g o R TR o W
o ETHR w9 TEW S BEE Wy R Lo RN o
SRR HTTH R4 TETRLEB L EDy TR &
N o ! =R wn ~ MA_I7 oﬂor ﬂ”o‘Al],A mwon ﬂlﬂ%,ﬂ”
B N E FrxNmT2LpaTRE pRTmpy
© o ' ~ PR OEe X — 0 ﬂ}v o —— 1:1_
I = S WwFTTF T %o ko = N gr R RY N B ooz M
%%%wrwwwwﬂ%%aﬁ B TEU g o Eimg T TNy T
o o oI o > = = o 1 = — o @a_iﬁ ; ~
w M w5 ; X = T - B M 8% g5 © K o o
Zooﬁﬂn-%.ﬂ_%wm%w%%or nnu ﬂoo_eaLi]MﬁMW}%Ldn_zT%duﬂnﬁﬂmuuﬂ]m“_ﬁ%
oo P g BN K S CR N o oms o D "o oo 3
< o O To By R~ B o o5 = —
mmuu‘m-woﬂ:t] [ e O s o) X 2o g O3 e = X o X o] =
o w Ky N R o Jo &2 5% T do o Dok gy X o 2o
fs o = B o &y X E i R SR oo 2
w5 ~ o BT . NI N o X o X T e
o L oo R LA dow & N M = o B A g BT o 4r
HEE_XMoPLﬂuI wE = qubwoiﬁlﬂwgﬂroﬂr o#ﬁﬂla@‘malmﬂ%ﬂl&o
SR R A= il i SRR
Lo . P =m i ; ;
K s e Lol e - IR o
B e Em— o o 7 R W N e XK o e T o P
s R B X A e B S L A T
B H mo or T o e o M o {z o o op B R
~) 3K Lo —y o o #ﬂul dﬂLL.,._lo_zTLlL. = N ool oy 9 X S
R of B0 X NORE gy gy e PR B g gy T
FRE DT YR wm I o o Rl R e TG S
RONr e W om o G my T B T T ERFTRAX I RRTNF @B e Y
FOMEBFETETE N HIAPIRELERT I TUHTTTE TIED
~~ oz —_ _i.o]_l7.3.7 oo R = ,_.r a—— o
Q%j%ﬁ%ﬁy%mmﬂ pﬂgﬁﬂwo%%%%sﬁw% %ﬁi&d%mﬂﬂﬁ %%u%%
‘HO ° Ty X ® T o P ) PR °R o] W omu ®° L o T
orm%ﬂro,mu,;u%_{ﬂr.ﬂmﬁ,o Hﬂﬁﬂuﬁmrlﬁwﬁﬂl T B ° T RO A dp % ~ B M
T T oo = 4w B R ﬂ%wrmol% T omwn m R R oo BT @
T AR P gn Wy B PR G E L N Tx F T
TR hbrde v o CoPaTER X LTwFEEEF Zhpw oo
]ﬂ_,\ﬂmWoﬂﬂiﬁﬂLﬂﬁMMﬂMapmoﬂmﬁ#_r.ﬁAo ymﬂ ﬂi,ﬂfé;ﬂ%@wﬂtﬂﬂ% AOTI__/I‘_QOrOy
R N I s e I NP N - ol N Gl
TRonPe®hogafT osd BT L yosg="3ds w¥c]
~ T —~ e Lo o (uyl —_
2y BT Al " e P EFEcel Po2ERacY T ER O
° T —~ <X X w5 o — g
%ﬂ%mﬁfarzm%}ATG%%%HMFL%J X w ,ﬁwo%o %%Hm
—_ — f —_
TTadspgliopnomrgdeahd™d Zrxg3ygeld Dw® |
T 0T R SR oA X o A LW o OB . X F =
= N E o NN R R AT -3 — W o o L m =
P e S A e o N R U0 XX o BT OB g < o s
B s qﬁow_l,.r ) ~ R W _BHL}Moﬂilﬂvz Wﬂ,&u,.ﬁl
el R T T U N L =
e MWWy E TR C® T o5 W g TR S
e B oW MR —~ " B- L o N o I
TEEeE Rl I A i L B B T T A A
sl s il Rt mg il FFeg Y Y o
— T = _ X ) o o =) —_ —~ =) s N
FTHY Tl Megxc w2l sl msaglg T an i Loy
s AR T I E R SR N TR RN R RSP G T ey
o ol EO Y e _ - ) o o~ An oS R =
C S R O R SN AN O AT
B S = B G e T ]S e A S S L S
Q< AT R0 AR ok m e B 6 MM B B X M A of R AR on) A oee e T o N

e ENE

A

=

=

Al

Al

=

bk, o
5

9]

J

A
s

AP 7

o]

+r

Ve gk fALE S Elol B 2R

Jotel

7
X

=
5

7}
AVER 9 7P FALET B8 A 3709 7F

bol

0

1

ol
pal

T

=
=

gk 4 (108

=
)



A Music Recommendation Method Using Emotional States by Contextual Information 75

REFERENCE

[1] Li-Hua Li,

“Review of Recommender

and Fu-Min Lee,

Systems and Their

of Advanced
Information Technologies, Vol. 6, No. 1, pp. 63-87,
June 2012.

(2] K Reddy,
recommendation diversity Using

Rong-Wang Hsu,

Application,” International Journal

Satya “Improving an aggregate

ranking—based
tactics,” International Journal of Computer Trends
and Technology, Vol. 4, Issue 9, pp. 3178-3183,
Sep. 2013.

[3] Robert M. Bell, Yehuda Koren, and Chris Volinsky,
“All Together Now: A Perspective on the Netflix
Prize,” Chance, Vol. 23, No. 1, pp. 24-29, April
2010.

[4] Robin Burke, “Hybrid Web Recommender Systems,”
The Adaptive Web, Vol. 4321, pp. 377-408, May
2007,

[5] David Goldberg, David Nichols, Brian M. Oki, and
Douglas Terry, “Using collaborative filtering to
weave an information tapestry,” Communications of
ACM, Vol. 35, No. 12, pp. 61-70, Dec. 1992.

[6] Paul Resnick, Neophytos Iacovou, Mitesh Suchak,
Peter Bergstrom, and John Riedl, “GroupLens: An
Open Architecture for Collaborative Filtering of

1994 ACM

Conference on Computer Supported Cooperative

Work, pp. 175-186, Oct. 1994.

[7] Pasquale Lops, Marco de Gemmis, and Giovanni

Netnews,” In Proceedings of the

Semeraro, “Content-based Recommnder Systes:
State of the Art and Trends,”
Systems Handbook, pp. 73-105, Jan. 2011.

[8] Ivan Cantador, Alejandro Bellogin, and David Vallet,

Recommender

“Content-based Recommendation in Social Tagging
4th  ACM
Conference on Recommender Systems, pp. 237-240,

Sep. 2010.
[9] Jonathan T. Foote, “Content-Based Retrieval of
and Audio,” In SPIE
Multimedia Storage Archiving Systems II, vol. 3229,

pp. 138-147, Oct. 1997.

[10] Bruce Krulwich, “Lifestyle Finder: Intelligent User
Profiling Using Large-Scale Demographic Data,”

Systems,” In Proceedings of the

Music Proceedings of

Artificial Intelligence Magazine, vol. 18, no. 2, pp.
37-45, July 1997.

[11] Gediminas Adomavicius and Alexander Tuzhilin,

“Context-Aware Recommender Systems,”
Recommender Systems Handbook, pp. 217-253,
Oct. 2011.

[12] Badrul Sarwar, George Karypis, Joseph Konstan,
and John Riedl, “Item-based Collaborative Filtering
Recommendation Algorithm,” In Proceedings of the
10th International Conference on World Wide Web,

pp. 285-295, May 2001.

[13] Paul Lamere, “Social Tagging and Music
Information Retrieval,” Journal of New Music
Research, Vol. 37, No. 2, pp. 101-114, June

2008.
[14] George Tzanetakis and Perry Cook, “Musical genre
classification of audio signals,” IEEE Transactions
on Speech and Audio Processing, Vol. 10, No. 5,
pp. 293-302, July 2002.
[15] Robin Burke,

Survey and Experiments,”

“Hybrid Recommender Systems:

User Modeling and

User—Adapted Interaction, Vol. 12, No. 4, pp.
331-370, Nov. 2002.

[16] Kyoung-Jae Kim and Hyun-chul Ahn,

using Social

“Hybrid

Recommender Systems Network
Analysis,”
Science, Engineering and
879-882, Oct. 2012

[17] Faustino Sanchez, Marta Barrilero, Silvia Uribe,

In Proceedings of World Academy of
Technology,  pp.

Federico Alvarez, Agustin Tena, and Jose Manuel

Menendez, “Social and Content Hybrid Image
Recommender System  for  Mobile Social
Networks,” Mobile Networks and Applications,

Vol. 17, Issue 6, pp. 782-795, Dec. 2012.
[18] Anind K. Dey and Gregory D. Abowd, “Towards a
Better Understanding of Context and
In Proceedings of the 1st
International ~ Symposium  on  Handheld and
Ubiquitous Computing, pp. 304-307, June 1999.
Rosalind W. Picard, “Affective Computing,” MIT
Media Laboratory Perceptual Computing Section
Technical Report, No. 321, Nov. 1995.
[20] Rosalind W. Picard, Affective Computing, The MIT
Press, Oct. 1997.
[21] Pero Subasic and Alison Huettner, “Affect Analysis
IEEE
Transactions on Fuzzy Systems, Vol. 9, Issue 4,
Aug. 2001.

[22] Changhua Yang, Kevin Hsin-Yih Lin, and Hsin-Hsi

Context-Awaremess,”

[19

—

of Text Using Fuzzy Semantic Typing,”



76  Journal of The Korea Society of Computer and Information

Chen, “Building Emotion Lexicon from Weblog
Corpora,” In Proceedings of the 45th Annual
Meeting of the ACL, pp. 133-136, June 2007.

[23] Andrea Esuli and Fabrizio Sebastiani, “SENTIWORDNET:
A Publicly Available Lexical Resource for Opinion
Mining,” In Proceedings of the 5th Conference on
Language Resources and Evaluation, pp. 417-422, May
20086.

[24] Nick Littlestone, “Learning Quickly When Irrelevant
Attributes  Abound: A New Linear—threshold
Algorithm,” Machine Learning, Vol. 2, Issue 4, pp.
285-318, April 1988.

Authors

Dong-Joo Kim received the B.S., M.S.
and Ph.D. degrees in Computer Science
and Engineering from Hanyang
University, Korea, in 1996, 1998 and

2007, respectively.

Dr. Kim joined the faculty of the College of Liberal
Arts at Anyang University, Korea, in 2008. He is
currently a Professor in the College of Liberal Arts,
Anyang University. He is interested in natural
language processing, opinion mining, critiquing system,

machine learning, and information retrieval.

Kwon-Mook Lim received the B.E.
degree in Electronic Engineering in 1980
from Kyunghee University, Korea, the
M.S. degree in Computer Science in

/ #1987 from Western Illinois University,
USA, and Ph.D. degree in Computer Science in 1996
from Yonsei University, Korea.

Dr. Lim joined the faculty of the Department of
Computer Engineering at Anyang University, Korea, in
1991. He is currently a Professor in the Department of
Computer Engineering, Anyang University. He is
interested in morphological analysis, big data, and

machine learning.



