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1. M& 7% (Recommendation)°] & ‘Tl 1434} FAL
g RS ofHe &&sto], 1 Aol tiFFe A
THIAE 2 AFEols B84 874 Avte] 2 W7k Ao 2iE #4 e &S af3e
A EAste AFEHES ASAAAE HelA & 2 9od F JEE 295 HA ol Ao
A ERH o7 FAA G ALE 73RS g H(Resnick and Varian, 1997) T 0] Y&
S BN AFEY 2&S FANE e w ot 2okl Aol H&EATH, 17t AR
CHWeiser, 1993). FHIAEH 2 A7 SAA = MA S8 ARE 01%5}04 A7 A A F3H0]
AHEAZE ZSFEIA AR AAlo] dekes Aol e Aolth. AW, FHIHEH 2 AFE S
ek HE S kA ot HFHF Gobr 287 Me A o] A=520 g ALlo] ojud FRE
(Calm) AH&A7E Yskes 2YS siFolof gt oo WHIx)7] Aol AFE7F HA a4 9T
o|Zlo] 7ks3tr] e HFEHE AHEATL oW < vpofsto] oA AA7 FEOIY AH ~E F
B d=AE AT oVt e, oldd & Aspoqop & Aol
HFH2 AT 54 43 A4 (Context- B AFAAE 48 A4 Mde S4FAHA
Awareness)°| 2t gttt 2ol HEAZ 1A Fdrh SFHA 2" ol

* ¥ QT 2147] ZEE] A

Flo] Agtom FA5 Ql ARENTY Gl AE LA FYILEA 29
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2.1 ME OlAl(Context-Awareness)

d

%4 2230 4551 gt
& B3] 19 vl Yus
Aulzg AgANA AFALA s Aot
(Cuddy, 2005). &% 12je]gt= &0l Schilit and

112 SEXSHEA|ARMSS=2X| H12A H3E 2006 92

Theimer(1994)0l &3 A A5 2AHJTG 15
3ol MG Fa, T AgER AAE 18
3O AA SN Yot WE S Ud oI FFH
o & AANFoEHN IS AT
e o] A o) theksiAl Ao HA
o}, Schmidt 5(1999) 43-& &84 37, <7t
A a4 a3 AL 5 Al Y AdE AHEst

of

of A3} th Benerecetti 5(2000)& 43S &
g2 A3y B34z Ao g BRE 87
Fold A e SHES Dok Ao
o) sl

2

= 7
and Abowd(2000)= “38-& ‘o
% (Situation)8] EAES E
otk 4714 AA A B4 B
L e R R = -1 g o) R s
HHH vy A4EE AFE 245 T

Dey(200D)= &= A&, ‘FA, ARY

Y T v AR A= EF A2EE A
MBSt skAIRE FR-E ol FA A E o] &8t
oot W2 A EAlo A&5t7]7F ol o,
Aofol o] A B2 of" ARI} HrHd
Q& ol&ste] 54 o] BAY=A ohdA

ol o
G ARE AT F Ja, S wslo] wef =
29 259 AdE F4% F= A d¢
(Salber et al., 1999). &% Q12lo] thet =7] AT
2% Olivetti Research LabollA 433 Active
Badge System® & 4 A th(Harper et al., 1992;
Want et al., 1992; Ward et al., 1997). ©] Al2=El2
AREAL7E F23E Badge® Fote] 17} e Xe
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A
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QA43te] 1 Fh] FRA S

datA zAste] AFFH. AF29 Palo Alto
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ofp
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2

TH
I g8 43 2 mutd HAFEH B 27
9 AF7}F 3 H A TH(Schilit et al., 1994). Kofod-
Petersen and Aamodt(2003)& AH&A7F 23k 4 3
of e HEE CBR 71" AHHE 338t 4
% QA2 mZutd Al2"lo] A-&3kth Kumar 5
(2005) o5 CBR HEWH S AGsAT 15
2 AgA tigk A8s Q148kE User Context
CBR#% AlFoll thdt 43E& d4sk= Product
Context A& &3t A} A AelA A

]
& AF FHe Adsts A2"S Adsigl

2.2 Alg|7|9FEE(CBR: Case-Based
Reasoning)

A 712 (CBR)OI & M2 EAE 2%
of QoA HA A" A TAIL 3 (Solu-
tion)& AAHESHE F2 7]Helth CBRY 7]&
S AR AT AR S IS A
&, @ HAG BAE A A F Qoe A
ot metA AAY TAIL FARE EAIZF FAo
EAEAI aAe] oA HAHAJEAE Ut
W, A O AR atgow dA A9 a4
g FE3E Ao] 7hsdtthe Aol

CBR Al2"le] TANE #A2 [28 149
o] A (Retrieve), A AHe-(Reuse), 78 (Revise),
A (Retain) ] 42A1E AZth(Aamodt and Plaza,
1994). AALe Fo)2 FAL 7HE AR FAAL
5 AtdlHo] 22 5E e @A, AAEL
Tz TA Y AAE sl Zobzl A AR EY
s AAEshE DAt £ e et
AR A Y] S Tz Al AjE FEE

A Ao, vhAY gAd #A= MEA
d2d £l e FF EAH2S Al At
Hlo] 2o AAste Aot

]
NEl wf
AL
Y
s =
AL
v
H b=
of 2 &

Stk w3 AdH ol o] BA AZE AE FH
= 0 A% s g 8
[¢)

e Ao R
9 AdE glol= MEE A d& AT A&
go] HTE Aol Stk o]k o] fF = <l

CBR& M| %3HChiu, 2002), =4+ Z(Elhadi,
2000; Min et al., 2006), & Z(Lia and Chang,
2005), 2] FATH(Althoff et al., 1998; Koton, 1998;
Marling, 2001), AH]o]dz1(Liao et al., 2000;
Tsai et al., 2005, Varma and Roddy, 1999; Wang
and Wang, 2005), @ZH A3 %9 (Goker and
Roth-Berghofer, 1999; Kriegsman and Barletta,
1993), A& ¢ A @ (Vollrath et al., 1993), &5
(Roh et al., 2003; Fabiana and Francesco, 2005)3}
2 O GoellM deHos A8H St

B ATAE B3 A4 AFAA 2D FEE
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3k AHgAE 248 32 (Context Reasoning) 2 F3
= 2L 9% 29 A4 CBRE A-&3t9th

3. HSHOI MJIU SUFHALY

C_MRS

2 drdA e F e sdFdAsE S AT
shte 1549 CBR REE o2

o,
FH3sh= C_MRS(Case-based Music Recom-
mendation System)©] 1, T e AHsF <14
S 7PNte2 ¢ CBR RYE 298 FHse
C*_MRS(Context-Aware Case-based Music Re-
commendation System)©]t}. C*_MRSo| o)A
= o "o 73,

3.1 AkZ G0|E

To A AR HloEl = B AdollA 2
E “Q -9} A H] 2 (Streaming Music Service) S

Agshe & Fu JARFE 20009 1€7H 7€
7HA oF 670 Bt S AR 2~E o] &3 6609 9
AHEZE HlolE 9 o] 713F Feke] d7] tlolH o]
o 7] HeolHe 71dAH 2R EH £ HloH,
UAERE 2, HAVL, HA7|, Ht7|2
3 vlolHE AR AHEA o olE = &
AEE ARG EAE wdlf, 42 AH AT
of thgt dlolEl 9} IF5A HolHE FAHY, F
6,622,30071 0] AT, & AT+ C_MRS
9 C_MRS] 73%& 98] 660 2) AHg-A HloE
% 50089 dlolelE FdulolE H3H(Training
Data Set)2.2 AHg3t3lom, 1598 9| HolHE
#HH md AL A AFvolH HF(Valida-
tion Data Set) 0. & A&&t1, Uw A 3o ALg

OHSEr
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AHAE2E At 8HAL) HoHE HF AdE =d
< Hriskz] 93 HrkdolH 3 (Test Data
Set) 0.2 A83}4th.

32 28 M

CMRS 24 =& ¢
<E 1> 2

o ARSI dESd e

<E 1> C.MRSS 750 AIRE 2%y

elg g o ey
&4 S8
X1 | dY(M: A F:0dAp HEY
X2 | i P
X3 | HFXIA B3
NEEEEE R S5
X5 |#2 e g " e T ¥
X6 |22 3 2 yalst ol = +alg
X7 | &2 o & dgd e HEH SFEXX) =AY
X8 | A2 o & "D HE alol F FEX6X4) | TAE
X9 |2 3 o wele= H3 vl 78
X10 | &2 & & HAas HF w2 =AY

CBR< o] &3 sdFHAN2=8E F5317] 9
A= AREAFS}E A
il AEHe FAE F4(Similarity Function)
9] Z7} e =fojof gttt 4] (1) CBR 29
AT AR FARE SA T gloA tiEF
o082 AHEHE FAE 54 oty B ATolA
T o] gE Agste] T A AbolY FAIEE
A3t

ot
ox
ofl
fo
g
rl
>
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Y
il

Sl

Similarity (&, C) =




DA N M2 A 1A £33 ¢,
FAAE Y i HA 85 nd £4Y A
S NQ} 040]4 A,
g UrEME} A

1P

Jb n
o
©
=
_?L
ﬁx

EH

ifo<d<1

7{1—d
1o if d>1

MEP Aol Szl 2

3l (Solution) & Y433}
= HA2A ol F k8 AR 4
EAEY VA ERE B dFS
WA Aok HHe C MRS 75+ s 529w
OS2 100718 7FEA1 (03 1 Aol o) A3k #E &
AT 3 24 7hEA A tiEiA kS 105-H
100744 58 S7HN7|HA S T35
drit GHARIAE H781]
A= AA Frt =7t D asieh, a33
AeB7HE 8 s wH S0l dTEAA
o (Herlocker, 2004). 1 % Precision® Recall
7 xH o8 AMEEHI e Bt AREA 7
Zrol AbEHral e A (3)7 2 (4)9F Zrh

vE o0 TT

2

ml

H}A]
~

FA A 2Ho]

c

Precision =

c

Recall = L 4)

N

-
T

>
ofo

2 (3)F 4 WM ke FHE =¥ T
A7 AAE 2L =YY F& YUY, R
AA 2ol o3 FHE =89 & e
2 ARV AAE B2 =YY FE

U}E}H Precision<

flo

v

Er&

ra‘;.‘Q
S T

l

=

1}7} /‘E]Zﬂi
483 FHH =9 Lo
AL TradeoffE 7HA7] W&o ©] g7
TS Fl A& ARSI E ¢ O B
TolA e FHHE w9 71 A H gl
79 o] FHA2E Y 4 AT JfAdd
7] W& Chen and Chen(2005)9] &=
°] Precisionih& 283t

2 AFAE 2E9Y 4345 Bl §
HolEl Z e e JFE

1317] 98l 10-Fold 22+ F(Cross Valida-
)& 3T 10-Fold R34S 13 49
tleolg e 74 [11 219 2} 22| A3 o
B e Fddoly g HridlolH Hgew
Uron I HEL 642 T 49 7ke
2 B pEkE AR 93 SEE AHES A
olE] IS HEE wHsiAE ¥, T oY
Ago g Aguo]2E THE o Leave- One-
Out-4 Hpal o g7 /\]_/:Eﬂj]g

mi22r£r£_4n§£ob
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o =2
eass
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| EEEEL

(gl 2]

10-Fold A &ole] T4 e
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k%kgl tﬂi}oﬂ 2 C_MRS2| Precision®] 3}
eJJr k7} 500] & 'IH 7HA] &= Precision
Eih 2} o]
© kS 5022

R E CBR 2¥-& Microsoft
ARg-3Ee] T ket Tk

o 2 oA Oﬂ A
A Visual Basic 6.0

4. M3t OIAL NH|T|8F SOUSHA| A
C? MRS

4.1 C*_.MRSQ| 7|

B ATolA AE CC_ MRS AAZH Fx
e [29 35 2o C_MRSE E#Ho A =
(Interface Layer), 822713 3 (Application
Layer), 2]3-A E8] Z(Repository Layer)o.2
hal=g

4.1.1 Interface Layer

Interface Layer= Y¥Z25HEH JJAHRE 43
& F oA LRI T YIAAEY F
Agete 7 TJr S8z aY ZoA Hgd 2

HEZHOZ A EANA AFdeE 7ee F
=3

¢

¢

oft W of
ol mlm i

4.1.2 Application Layer

Application Layer= AF&AF AolA A& =+
ALSs FAsE Vs S 998, 29443
g oA R E(Intention Module)®} S4FHRE

(Recommendation Module)Z T4t}
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o SotxZ o5k olAl @ E(Intention Module)
Intention Module- AH&2F A7} A3 & 5245

(Environmental Context) A RZRE 17} HA
S E 4o 3= /\L@rol;q ofUAE 22
|

e 52FH = =(Recommendation Module)
Recommendation Module2 AR&2F 438 11
Bt FAFLE s RECIY. A Y 9
548 AR FAGE 4 %% M e HAY o
S48 AHH
AR A9
f]fi SYPEZHH F9$

=2

il
i
e

J{W}

4.1.3 Repository Layer

Repository Layere 2342 98 AlgHE=
Ad) 9 dolele] A 2 Te) S st 43
AL Hj o] 2(Context Case Base), AH&-A} 4 # o] g
Ab# el o] 2~ (Users’ Listening History Case Base),
<< dloJE o] ~(Music Data Base)Z 4%
o} 48 At o] 2ol QlEFH o]~ REESE
THE GRS EIE AE, AR HFH o
g Argdlo] 2ol AREAE HAC SAY S
of thgt o] o]l o} AEAFe] QI F-FA H ol E]
7 A% #E €tk a8 2 3o dolHuH o] 2o+
A7 9™ St Al =(Contexts)7F A7

ded



C2_ MRS
[Context-aware Case-based Music Recommendation Syshem)

Application Layar

o . L | Rec on I P i
Recommended H | Music DB H
l Songs - | e J N i

C’ MRSl o3 AHgA 43 14 S5 7
e g3 2o
o M 1CHA @ AFEX} Q1A 2 Ho|E F=F
Interface Module2 R4S ARE £33}
o] Z Intention ModuleZ A E3dth +HH= 9B
FEARZE GHN, 72 AA, 8Y9F 2E g%
s 37 JEEC] AHeHET

o M| 2CHA : ALEX} ME FZ2

Intention Module& AF84 A7} &4 2942 &
I AN st AR ofdAE FETT ek
FEARTL AHA AT wohs €3 A e A
:%3‘0]@ A SHAZ JEAAFAHRE ADHA &
FH AR AP, AR AV 54E =L
Aol tA e A¥old SUdFH ZE2AAE F
=dd
o X 3chA : RAlSH Atghol| S22 HF[SH ALEXAL

B

A9 o7 ’b%L J 1ol F-ASE A3E V1A

o rlr

o
N
o
e
=
:U
ruTn

S Context CBEHE =

T O Y9AEd 59 AT AEAES
o] Abgw o]~ ‘Customer_at D'S THETH

o X 4T RAISH Mg Sete BT KA
INEY IS

El%
U
_,>;
)
é
T»
-{n:
Al
o
e
=
28
2
=
o
il
tjo

o W 5EP : FE S MY

Similar_Customer_at D7} A# 3 e & ol
A 7 ol BL A9 1538 AAste 23T

o] g5 #4& TS (Flow Char)E =

)-FE =t A°I
Context CB

= AHET} A2|
L Manuna Hﬁtnrv

AETL A2] BT Contestt
=]
Context CB

SALEE abgel wxiz ol
RE ALExLY
Listening History
CB

Sobg g
| Music DB

METF AL TR
BT Contex Y

ABRE S8

l

ARE AL a2 Maf Context2t
RASE SHEre| WRLEOl
SabE yan
FAEE BT S8

_at

azzet 8%
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ANDEO| P

H

Intention Module& AH&EA7F S2HS &
st AERAA obdAE FEse A F
°o]t}, Intention Module®] FZ¢ oA CB
go] 99X8 39517 YA B AFAA
F Aol EH ' Wo] AMEH ol 7|
AARYE9 SVME A &3 Bd S 747 75

= 917
T 1 4%S v BrskAth

R
(-
S

~ oy

o rr
b o fr fd

2 HIOJE MA 2|

£3}9] Intention Modules
AHEZ A7F oW RSz

=& S0, o' R AF=A st
otbs A B g E77F A= o
o " AR Aol Adwo] 225
Bl AHEA A7F =2 E EE 2 Yes, =UE
€4 2 g5 NoE 3ste HXEEA Music
Listened & A8t 1 A3, <E 2>9 2o
F 193¥ F M4¥9S =YE 52 92 Music_
Listened?] #°] Yes'Z EFFHI o H9UL =
BE EA ¥ E=E Music_Listened?] %ol ‘No’
Z EFEUS

<XE 2> Music_Listened SEEME =X

Music_Listened At = Hl &
Yes 144 74.6%
No 49 25.4%

A2 J/P % A% & Intention Module 7-%
o AH&-E AyulolHE FAastAth A olH
= 719 ?Jgjw—u A VY BRxEH0E 74
ATH <E 3> Intention Module 73l AHE-H
dg&4 =0l
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<F 3> Intention Module *+&2 #lsll ALSE
olgd M
H =/ o

EETE 24 MY 24 e
FEEEEEE U5y
g [i1g-18 45y
2978 (8,8 4 % 3, & 2 HFY
oH | st 78x3, 7ENS, 58, 4, £| ¥FY
gBol2 [s2 g B@leEsl oo +48

52 2 M

B doAes Al 7HA 7Y &, YAEARYT
(Decision Tree), SVM 18] 1 At 7| H9F=ES AL
£3}9] Intention Moduleg 33 =
S+ Hastauzk gt

Decision Treet® 850l AHEHE vlolH A&
2 A Ao R R F, I B 1Hd o
g} =& S5t EAHQ Holgvloly 7H
o|t}, Decision Tree®= 74 A4S g 7149
B ol wet o2 TR dugEsoer vd
o o] F & AFoAe 7R B HHoE o
& (Gain Ratio)& AH&-3h= Quinlan®] €50 ¢
Z(Quinlan, 1998)& AF-8-8F41Th. Decision Tree
B9 Ag, B FJAZS A7) 9 A
A 7422719 HF xS (Leaf Node)ol| £
St ojof & H At 9] ol tigt AA g Aol
Zasith & AT e HH Y JAAB YT
& F5817] 8l 7HAA 7)o AHREE 9
HE 45%0 A T0% Aol =2 28| 7tHA A3
TR A A 7] A=Y A5, #he IA
A85E 2l e Ha, gho] AL4E &
F FHE 7HAA Ao HFeEo] 2FE ook
& A4 AeEY] = E-E OB Y A7) E 1det
o 3M=Z AA ¥} C5.0 Decision Tree =d -2

=

=l

ol rlr b Jd

ni _IE
o ki Hﬂ

il
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AR7|8E SFHAIAE

=

SPSSALY] Clementine8.1& AH8-3td 534 T

SVM2 &A1 38 o] &(Statistical Learning
Theory)& 7|¥to. 2 8tm Sk dloJH ol s
ERLFE 72H0E Hogetes BeAAH
(Separating Hyperplane)& 2o} d&=& 433t
o 7 e A ye{-1+1}2 Eed A8
z,ER", i=1,-,N°o| JTta 3} Vapnike] Al
o3k Faol] WEE SVME 4 (5)F &3

—

o

w ez, +tb=+1, ify=+1
wex,+b<—-1, ify,=-1

2 B BYAAY w-a+b=0& Aol Fi
FZol| T e Hay %ﬁ]@(Bounding Hyper-

plane)S YA HedH, 1 2 HwHQ 7} Atk o

1A we 7FER 9HE YY1 b= HAE Y
btk SgrElolE] FollAl o) F AAW o &
Aste WEE Support Vectorzhil H

Support Vectorg2 ©]Fo7 AAHE] 4z
52 A A (Maximal Margin) 22 #53tc}
o] BAlE A EAZ My EA Hed,

AzHon 4 (68

A Hoh

sgn Eaiyi]((xi,xj)-i-b 6)
i=1

2 (B)NA K( )= AGSFE o AHgE b
o|HE 1A FHOE o] FAA EA FTH U
Aoz Fg 7hsd dioly AFS e F=
dgs FYsit. gxFzHQd AQTgTFEE T
714 (Polynomial Kernel) 3¢} RBF 718 (Radial
Basis Function Kernel) 37} Ut} & Aol A

= RBF AQ & AH&ste] SVM 22 753}
Atk RBF A4 &4E5 AHEE SVM 2de] 75
S A St o9 4o Aol Fasit
B Ao Ae HAe SVM i s 2] 98 ¢ &
1, 5, 10, 25, 50, 100, 100022 243 & Z+7ke) ¢
ol thall v 2 05, 1, 2, 5, 10, 502 WA 719
A8S FY&HY. SVM 2D LIBSVM2.2E
AHgste FEEtat.

CBR A 2H1S 72317 93 SAIE g4 A
W3} 5YaA AeaaT. A4S (E b

ot A0l FAZL A 4 @)% A
A, wla A SAdo] WFEel =
<E Lo AN 7% wE fFAE H5E R
3t

M 9 AN M 7|1&E
ETONE o = = o
24 AL = RS t2 He
AN = 0.2 05 0.2
o1& 0.2 1 0.2 0
s 0.5 0.2 1 0.2
e 0.2 0 0.2 1
FALE =
1 N,= C,
2 0.5 NQF cete| xto|7t 17 Eel F<
0.2 N,°F cotel xto|7} 271l A
0 N2t cetel xto|7f 37HE o|atol AP
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HA e CBR Zd< 75317] HafA ke 1,
3,5, 72 =43 7taA d8E s, 7HE
A= A 3249 CMRS 75 4 AA AR 7}
TA AN S LA Agste] AT

5.3 Intention ModuleQ| MA

A 3™ A AF3 vkt Zo], Fduloly HY
3 FGridolE HES 6: 42 3} 10-Fold Cross
Validations 33ttt EAH olH -2 De-
cision Tree$} SVME] 7 9-oll= Ed9 FZo,
CBRY 7Z-%ol= Atglo] 22 AHEH S om, 3
ZhelolH Jge HF AAE HAndo dvks)
g Brkety] AT BHORE ALHYTH
<G o>e AEE Bl 42 HA9Y Decision
Tree 249, SVM 29 J8]3 CBR 299 37}

°Jf #HZFEIH

£ AZ3t7] 913l Paired Sample t-TestE 43 3}
Atk 1 A3} <& 6>3% 2] CBR 223 SVM
29749 t-valuer 46172 43 5%l A2
t-value®! 1.833 2t} ZA Uehgon CBREY
3} Decision Tree Z2ZFS] t-valuew 1.7282 -
o] 52 10%1 49| t-value?! 1.383%.th 2A e}
Wt o] A& CBR E9o] fro4F 5%°l4 SVM
rdug J83 §FoFFE 10%14  Decision
Tree EHET | FH 50 O ¢3S on|dth
A | Decision Tree 223 SVM A9 4=
e BAASE Aol7} gtk eyt

<X 6> Paired Sample t-Test 24 Z 1}

24 nd t-value
CBR-SVM 4617
CBR-Decision Tree 1.728"
Decision Tree-SVM 0.260

* §OJ5F 5%, **: o5 10%.

<E 5> i SHE9S HIIH0|E B .
5> Intention Module Feil ol <E 7>& CBR 29 10-Fold BF Confusion
M== j=1 0 .
eE (21 %) Matrixe| .
Fold HE Decision Tree SVM CBR
Fold 01 85.5 81.6 816
<E ol o i i
Fod 02 ~89 -9 90 7> CBR 22 2| Confusion Matrix .
(891
Fold 03 79.2 80.5 85.7 i
Fold 04 782 8.1 84.6 AR Yes No
Fold 05 785 79.7 835 Yes 53.3 43
Fold 06 78.8 83.8 85.0 No 8 11.6
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Abstract

A Case Based Music Recommendation
System using Context-Awareness

Jae Sik Lee” - Jin Chun Lee™

The context-awareness is one of the core technologies in ubiquitous computing environment. In
this research, we incorporated the capability of context-awareness in a case-based music recom-
mendation system. Our proposed system consists of Intention Module and Recommendation Module.
The Intention Module infers whether a user wants to listen to the music or not from the environmental
context information. Then, the Recommendation Module selects songs from the songs that are listened
by similar users in similar context, and recommends them to the user. The results showed that our
proposed system outperformed the traditional case-based music recommendation system in accuracy
by about 9% point.

Key words : Context-Awareness, Context Reasoning, Recommendation, Case-Based Reasoning
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