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A Hybrid Recommendation Method for pEPG

on the Interactive TV

Jung Ae Seo

Graduate School of Education
Pukyoung National University

Abstract

According to an evolution of digital broadcasting, it is possible
that the terrestrial and satellite broadcasting media providing
multi—channel service. In a broadcasting terminal, we can obtain a
broadcasting program and its information using the metadata
describing a broadcasting program content. However it is difficult
that they select the favorite program among hundreds of
channels.

To solve that problem, pEPG(personalized Electronic Program
(GGuide) is that recommends a program reflecting an inclination
and preference of each user.

pEPG should be adapted properly in a preference change of
user according to the broadcasting program watching tendency
which 1s obtained by monitering and analyzing a user’s habit

watching broadcasting.

_iv_.



In this paper, we suggest a Hybrid Recommendation Method
that 1mproves the current content-based recommendation and
collaborative recommendation for pEPG.

In Simulation, we have known that the proposed method is
more efficient to select the user preference program than existing

methods.
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ol o]t XML T2 H&F Zelx DBl A& Jdu7t &%
A 7E A g Al7ke 93 IDP(Interactive Data Processor) A1 =
Aersteh, IDP Awe] e ofEFel Aol A2l 7|7F XML HolE & 4]
to] PRI ZEE 2a3 HRE do(query)st™, ElEIAHoA =
NZelAe] el A Hagt AHE DBl Astar 7hashs oahs Fdgeib]

Al FH 7|Hoz= WEViME F=H(CBR : Content - Based
Recommendation)® #3714F FH(CR : Collaborative Recommendation)©|
Atk o] Hel A= SN FH FAv|RE FHe] 7hzke]l kel dis)

PR

2.2.1 Y879t 3=A(Content—-Based Recommendation)

e

WE8 2R ASAE BARG ofolge] the EH nst o

obolwlol] Tete HA Wne| FAEZ o gale] FaHa: 7ol tH13]
Abgake] w7 ol e (History) F AE @ ololglsy §ALE AL
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AakE AF7IE Fu10] =3 JAG7Iv 32 ARE AR A Al S
SERFE A s ofo]dle AR AEe] v AHgAtEelA F& WHE
HEA s 3ol o] FojE e el At

reinh VI S A wheka] ek FAl A S qbar vk @l viwk

_‘",4_
ofr= A FHatA 450 lojob Tk webq FAY el A

FolA Ag, Fat/bh WS S Aol Fe] o FolAX oA =y



dalel bR A M@ Agel Be AP FH do| Wojd F
AN WS AFEE N P @S AF olol9g &3

wolok sk7] ol e Algel £7b How Yo LaE 2

wpol @tk webd T2 AFEAES olw Fad fAMo] UehtA o

Al SR

4>

HER B BE2AE FAS A

ot
e

2.3 MPEG-79] A} & 7|&7%

23.1 MPEG-7¢ #%F3}

MPEG(Moving Picture Experts Group)oll A+ ®HE|v|t]o] AR AMS
FEAHORE APyl AR JeS Meete AHEE ololElE AJF3EY
o] & MPEG-7°]¢} &3ttt o] MPEG- 72 HEntoje] W& 1 A E&
ABERZE BA S Hels ARE MEYD g&H0F 3 95k o] shA]
PErve] AR Ve gzt dlolEl 2 A7 opd dlo]E o] Wl
e 24 WS BT du{12].

MPEG-7°l+= ©W& MPEG xsvEd 22 A2¥l(Systems), HHlL
(Video), 2l 9 (Audio), #Fx A ZEY o] (Reference Software), 24
(Conformance) 52 9A & 9o, 7I% A2 9 of(Description Definition
Language @ DDL)¢} BEjn|t]o] 7|4 3 (Multimedia Description Schemes

tMDS)e] ) Fto] F7hE o]
zb ol disiA AERrEW Alsg R

-
ne

A 4 (Transport), A%
(Storage), % 7]13HSynchronization) o] Aeol¥w Ht)je, ot)je= zH7)

He) ook erjool A vk g A1&UEe Helshi, dx 4LES



azEdele 78, /& Ao <ol
A% Fzel got G 5L bsaA sodFiz XML 7|uke] eloj]
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)
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==

2¢

£

7l HEEI 7l=A(Descriptor)®} 7<=
T Z(Description Scheme)s 7Fe] #5324 A##AA F& Ao
ST HEI R WEo M= AR R 71EE st MDSe Vst E

apeto® shan vk, MDSe| s oy 29 gov] et Zd

i

I\
o

2
8ol #H3 ARES VEdta 1 /=g WEE Atolo A3 #A T&
A ost= 712 24 (Basic Elements)9t W8 4 e (Content Organization),
-8 #2](Content Management), W8 7|&(Content Description), ©]5 2}
H+*(Navigation and Access), AH&2F Q1€ 2 (User Interaction)®] 67}
o g vpye] dEw|r)o] Zrlz o) Ay AREHA, HE, T, AHEA
HE% §5 7l=sA |oHiz]

MDS¥E XMLE o3t wetdlo]lHE 7|&etar Slvd XML oE

Helg & Aedes At of&shztl A3 243 711 dojoltt

1o

Content organization

Navigation &
Aeccess

lSummariesE
User
l Views E History |

User [
Preferences |

Creation &
Production

Content management

Content description
N
Structural Semantic |
aspects aspects
Basic elements

Schema | Basic Link & media | Basic
Tools datatypes localization } Tools

(2% 2) MDSe| =




2.3.2 MPEG-79] A&A 7l=+%

LG 2ke]l Ak w2 pEPGE s YsiM e AR REe] Z R
)3+ M 3 % (User Preference)®} o] & W< (Usage History)S <tolol ghc}.
(o]

] 388 MPEG-72] AF&A} A H M (User Interaction)oll 71& 5] ¢ o™

A A I d g

UserDescriptionType

UserPreference UserHistory

mpeg7:UserPreferencesType mpeg7:UserHistoryType

Header
Userldentlfle} . Header
HHenﬁgAndSearcgéé;eregé; E ; Uééﬂdéhﬁﬁer
BrowsmgPreference | UserActionHistory

(18 3) User Interaction 7+=

(1) A} 82 A s % (User Preference)

A8z A & % (User Preference)i= AF8-#Fe] Z8lz2o] Aulo} #Hd=

g A YuE &t ol gHv 54 A

op
P
A
|
(
tan
(222
Ofs
=
).
C
Ir
i

Abg-2F A 2R (User Identifier)et AH &g 2 AA S =(Filtering and

Search Preference), 2.t]Q. H]F<d =ul=

| il

|
N

o] aof gl te AEEQ

B k-4 A E = (Browsing Perference)® *+4 % o] v} MPEG-7 DDLZ

—J:
.L

r°l'

b s vl e T 49k ZrHi2),
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<complexType name="UserPreferencesType">
<complexContents>
<extension base="mpeg7:DSType">
<sequence>
<element name="Userldentifier" type="mpeg7:UserldentifierType"
minOccurs="0"/>
<element name="FilteringAndSearchPreferences"
type="mpeq7:FilteringAndSearchPreferencesType"
minOccurs="0" maxOccurs="unbounded"/>
<element name="BrowsingPreferences"
type="mpeq7:BrowsingPreferencesType"
minOccurs="0" maxOccurs="unbounded"/>
</sequence>
<attribute name="atlowAutomaticUpdate"
type="mpeqg7:userChoiceType" use="default' value="false"/>
</extension>
</complexContent>
</complexType>

(22 4) User Preference 7l& ++=
(2) A& o] &l 9 (Usage History)

AP AL o] &) & (Usage History) ¥H2HA] 7HObservation Period) &<He]
A2 =2 (User Action)o] 3t @] ~E(User Action List)& 7]%3}7)
9l AbgEo A8 AW xp(Userldentifier) 9 AF&AF AA F|AEE
(UserActionHistory)ES 3¥3&slal glo] Apgxd T2 a3l A3 fHAREE
Atk o] & &&ato] el AFAHRE wofsto] 1o
A Apell gked goh A ilEtE wEE AulaE Aed 5 Aok 19 5+

MPEG -7¢] DDL& 4gel® Abg# slxake] 7l 7325 BoFrl2]

—t

o 2~
des T2
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<complexType name="UserActionHistoryType">
<complexContents>
<extension base="mpeg7:0SType">
<sequence minOccurs="0">
<element name="ObservationPeriod" type="mpeg7:TimerType"
minOccurs="1" maxOccurs="unbounded"/>
<element name="UserActionList" type="mpeg7:UserActionListType"
minOccurs="1" maxOccurs="unbounded'/>
</sequence>
<attribute name="protected" type="mpeg7:userChoiceType"
use="default’" value="true"/>
</extension>
</complexContent>
</complexType>

<complexType name="UserActionListType">
<complexContents>
<extension base="mpeg7:DSType">
<sequence minOccurs="0">
<element name="ActionType" type="mpeg? :TermUseType"/>
<element name="UserAction" type="mpeg7:UserActionType"
minOccurs="0" maxOccurs="unbounded"/>
</sequence>
<attribute name="numlinstances" type="nonNegativelnteger" use="optional"/>
<attribute name="totalDuration" type="mpeg7:durationType" use="opticnal"/>
</extension>
</complexContent>
</complexType>

(212! 5) Usage History 7l& 7=

-12 -
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Azk % ole AbA g9 ai2 Wreldve gol dE2u, aemz
gatel Zeag AW Ar wdeE oo %iolxeh Bl

Abgate] oA AA i MPEG 7 MDSO) AHgh Q1E] 24l el

o

23 XML dlo]HE 34 (Parsing)dto] DBHIol &9 Jefz | dh,

AREAL ol Gl e VIRbo R AAEW Al Rbe) e Mol FE A,

O -y

—“i ke

AZE e, Aol oall HAgsne o] a4seA Zly sl

A ()e pEEorY AwsHis Teod Be AR e A

BI = ( 1\5.7 C;J’ lﬂ‘! Q1 *S/‘) E! I)j' D‘/élf ) <1)
where, B ol W AR
1’\]]' : Eil%] j9] O]TE;'



2 (2= AREAF o] BUl el 2

e A% ARE g e e,

i)

=gt

a3k Ax

i

H; = ( ID;, UGy, UL, UG, USy, UEy, UDj,
where, Hj : A82F (o] 218 jo] A1y AB
ID 0 AFg&A} (o] ololr]
UGy A& o] Al 22209 jo] &A%
ULj : AH&2F o] A4 =233 jo] ok
UG = &2 o] Ay 2z jol &%
USy 87 o] 20 jol A% A2
UEj : AF&#F o] Zz13 jo] A% vl3)
UDj : AF&=p o] a1 jol Al a4
UDA; @ AH&=F 9] dlole 24 2
B 847 TVE 7S o HAas pgze

HERH L e ol

F. = ( PG, PL, PG, T;, D, DA; )

where, F;: A&k (9 Aaw

PG o Ab&A 0] s F=
PL : Ap&7AF o) A7 MrAg=
PG &4 o] As Al
Tio AF8#F o] Ael Az

Dy ApEAE o] de oY
DA; @ AHg4 o] A et
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321 2203 AR At e A9d

Abgate]l Zead Al FEAAM A zrad dE AP S dA
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AR ol8HE AR dlelEi Al HEESE tehild) R Fsee
Ae)y selop @k AlF ol FAW WE Ae) %ol sE AH B
dole|2 RAF dolgz HFdnhd W Agto] 60w ZE1Ye)
A5 128 olatE AHW ZE g WE Ago] 08 TR 4%
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ANAH Az W2 JhEA TE Peba 3

VA7) #she dolE g A Yok

if Ty < min_time , T; =0

where, Ty T2 23 W3 At w2 A&} 9]
TR jo] AlA A7 HE
WT; = UEy — US;
PT - E - S

min_time : A~ X233 AJA d] &
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322 dolg A 713t & dHHY

TV &4 sH0l7] wo] dsh} =efvpel g2 4971 ofdd A
A s ALy ti2m Z2ade] 7hx Ay "oy wEol o
717kel A dlolEl= AbEAbel HEFe] Wisht Aless RO WItE
o w AgE £ ogioh gl Z2 o Ay JRedA edgE A
An= Fejy sojok gtk A (5)EF Fa AAMRNFEH drby WA e
A% veldlE 7hER RE et Hol diold A% 7] @ (max_date)°l
v 2% £33 deolHE HE gt odE Eol DA = 2004-12-0'] 2
UD; = ‘200411 -01', max_date = ‘15 2} 2004-11-0145-E 2004-11-157+#] £]

delB= dH" Ho

—.1—— , 1If (distance < max_date)
R = { distance (5)

0, otherwise

where, F;: A&7 2] Hole A& 71 2 7}F X
distance = DA; - UDA;

max_date : ] tolg A& 7]
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opom o7l eI AY Nure Bk PR ool Zzays

FHshs Al WAV QAok Wby AwEs Z2ade) dae Ade
o] 4-3lo] =S st o] B} sl

TV Z2aqe Z2d g3t A3y Teal dssgs dAs:
T % afolry Zeafe] A S 1yl 73 3ol FEe MBAgel

Hel gustk B AT el ol & FAUas] AshM nA FAef
ohE EF(ex : Qo mebvh, A% 57 ARk 1 akglol vl gl whe
| A5

Wgo] upel T3, 2wl sy 57 o] Fojzit)
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(gl 7) &=2e Eg| #xo o
e RE dolEE e ol gate] AF Zzadel @ g2
Vg etk Ve A (6)3F #Zol AA Zaa AH Sl o
geel A3 Q5o wz Ads Aol dRel Gus wid %,
Mg gmo] va] FHte] A5 F2d o dHFE 7T AHolrh o
Ae 7k T EVE e A2E HE A2 pGE A9
%:count( G UGy)
VG, UGy = R x —= - 6)
>P;
0
7 1, if (G = UGy)
count((y, UGy) {
0, otherwise
PG = Max(V)
where, Ve @ AbgARSl A2 Ao
Py ApEE o] Al LR
Gi: T, D, DASIA 2l A 87 o] Zwois jo ad ge



A6 FAAM AW Hds FE2AM s MBRA= PLE F3H
Viie 2 (D ol As g2o HA AA ZRIad oM 54 ME

gue) NF A5 TR oYA Ve @ F MR 2 Ve 2E 2E

1

ds Apds PLe AE3.

%} count(Ly, ULy)
Vi(Ly, ULy) = — p (e, Py < PG (7

2By

j0

1, if (L - ULy
count(L;;, ULy) {

0, otherwise
PL: = Max(V})

where, Vi @ AFgAte] B #2 H3

Lj - PGAIM el Abgx} ie] sl jol a4 Huge

332 Aol we Ade] A9

AEmEyto s TP FHIGH 2 Ao e F2E WEIE
Qo] A, AT 4 gormz ZHE oy Ad Folx dstE AIS

Aelefol sz E3Fe] AVIA €t oF Fof 2447 F3E HRUE
Ayl Aok B7F b Aae HkE sty o] HA AR Aol
FEelAl A oW MBRAe=e) dstE wol WrRu=H o] wet
AbsrEe] Al deiei: debE ¢ vk ol efdt EAAE s Ashr] el
A @)% ol gstel M FErb o AdelA FAl WE

=
TYd 74
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,‘%‘7}‘ count( G, UG

VAG UG) = - (¢ Py C PGy (&)

1, if (G - UG
count( G, UG)) {

0, otherwise

PG = Max(Ve)
where, Ve i@ AHEALe] Ad A5 E

Gi PGl el g4 o) stz jol 2d Ad

333 FAF ALgA 1 F 3

TV zzage Ade v Agse] dsmivs Al A
doeo] A FEFE W) wdol pE ARl LRI MY WSS
of-gsto] ey FHol ofFojinh. TEfu Rl AREARe] HEEgo R
wROfE FAT A AP =2 FHo| o|FoAe ZATE B4

skl flskel 2 (9% ol &l A F=ek Adol
AR AP AES SR Fol aES AdstE 7 s W9 AbsEol

T3l A o] &3t A (9ol o] EH= A

.4
o‘.:‘
N

:;L_
Feoh AU AW A4gA5e) oFel ok A8 M5 gzl g

A x.oltt,

|UPG;, PL, PG) N U(PG;, PL;, PG)]
|U(PGi, PL, PC) U U{PG;, PL;, PC)

sim(U;, U;) = 9

where, sim(U;, U;) @ A&z i9F jo] FAE
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334 A3 =219 A9

(1) AN AFEAS] A% 2z A

it

Apgae]l 2] Al ARAA 5 AR A ZRIOH AFE

FE] M w2 AEEE v ZRIAS At 4 6), (D, @)=
54 ARteR AN Adsiln FE3d dE FE Ao MEFE
M Ada dAshe o ds Zrager Ao

A AREAY el 3 AMEEe] =R dekE FEs] b e
NFed b Zz2aPe A9 4 (6), (7), T1E We] AR AE

AEzEg ) HAfste] 2o AE Fa A3 Mgz HAs Qde

ARl ARgARe] TR a9 AFgI A AR 15 tRaf dsghs
AAslo] O S A= Tl £o 8 F3 S}

Mol Apg e} FAF AFRAF CrEgolAe] ME ZRafSs T FHEE
O FM e Mwm Ryl opuet Al ko] {AFgH AlghE 9

ME mzoagel ol FHsol WEW FHAM B £ U= AR

FAoldel 27 WA BAE HRE 4

- 22 -



of FellME B w=EellA Akt gl= pEPGE A% &% FH VIEe

NEol g METI FA vlastel Aokl B3 FH 7MY SR

41 44 7

maoaa AH A AEUAE Fa) AL A% dus) 4540 wEol
Aok ait, A AFkaolA Al AR AF ANE 7] ojHe B

QTEIUlol A Mu] 2 F21 TV HAAFolM =21 HRZE Qo] AREA AJA
AW E AAA

AHE 9% ARl o2 F Windows 2000 Professionaloll A ASPE 2Hd &
o FHelAel A AERIES TV Al dsiss d9siien oF

Access 200022 dHolEH o] AE fEFPT. EH =R A¥

<I 1> Ay =4

FH
oo
fol

Ve +% 87
ON] Windows 2000 Professional
DBMS MS-Access 2000
Language h ASP(Active Server Page)
Web Server - MS IIS 5.0
Web Browser MS Intcmet Explorer 6.0
Web Editor Namo Web Editor FX

_23_



42 &3 A 7139 A&

421 AH-8A AR vy

TVE AR AgAel A4 A% delHE 2 o] Brbsste] EPG
s ddE 4uE 9as skl Ag4Ee) AF dole
FAsG AA TVRAIAE A3 715 F A% Az olge] AR

Tejeof shAu Agol s gt B4 mzade AFada g
gk e, A@el AeE AN A9 oY wES Fol 54l
iz Aol AAe WAL TG UFS e A4 570 ABKBSL

*Alr ru:ﬂﬂ iﬂf"‘mr‘! Senk

2B BRI ED G

AFZXREID |
KBS 1 2005-02-20 KBS1 v}
""""""""""""" TRBS Ha T T
T g Ve mew T é'a’r ““““
e oo TkBSHAS9 T ga
A T T L = R ceob
L Tz VEmmas T AAMRR
| KBS BALE P mE/ A
T oz T @apiEE™an T as
HE] 23

_24_



T3 g zRads 54 A 7H(19:00~24:00)9) A 2o
At a, 7 Azt vE Tz s Jol Melsh A2 ufA

EPGE °o]&ste] & 3089 AM&AEH-E 20054 29 209 5-¢
200511 3¥€ 5A74A 2] 257ke] 19:004] ~24:004] Alolol wWdE dolE &
guatgdnt 257 wE Zeade F 48570 (KBSI : 10170, KBS2
9070, MBC : 917}, SBS : 9071, EBS : 1137])e]v 3078 2] A}-&x47p A e gl
L F 22687 o]t

bRt ZEaYS

e

X(-)‘ }\]Z]j }\] 2 “8}'/\}\1;}-_]_ 7}'24 O]’})\_]__ 2—[—7}‘,] /71‘0
Z1gkell i3k AAolmy A (e} (5)9 Ty Ry u#sh A &a ARgxp
A ARE gz o]&3ttt 1% 99 108 HFe) o)]gH Ee oY

Queh Apgae] 2w A guolt)

g program_guide  HOIE
‘tv_channel tv_date ty_program tv_genre
. {KBS1 2005-02-20 2% 7:00:00 KBS =2 =& o
KBS 2005-02-20 S TI000 &N SEY 2%
- |KBS1 2005-02-20 <= 8:00:00 KBS AHE w2/ AR
. |KBS1 2005-02-20 2= 30000 KBS =48 I
. |KBSI1 2005-02-20 2= 9:30:00 2 Oj=N ‘:EH]}
- |KBSI1 2005-02-20 2F 10:20:00 FANDHE 4321 AAYEXR
- |KB3I1 2005-02-20 25 11.00:00 KBS SHSE - WIF/AE
. |KBS1 2005-02-20 2 11:30:00 BAVE HH 2017
' IKBS2 2005-02-20 2= 10000 EAHR 2L o 28
. {KBS2 2005-02-20 2= Th5:00 HE‘E! HEMN ECH
' |KBS2 2005-02-20 2= 85500 M 2AHE &
L 1KBSs2 2005-02-20 2F 10:05:00 HIEF! g/Add
- |KBS2 2005-02-20 2= 11:15:00 ECHOMAIEI St
SBS 2005-02-20 Q= 0000 YR %EI- g
| SBS 2005-02-20 2Z 800005BS B = A
|sBS 2005-02-20 2= §:35:00 252 AEZ  AFE ]
HUHIE: vl ] 485 e D] ®H: 485

(22 9 =20z HE HoleHHolx

_25_



5 user_profile s B

5 program

_usarl b3 2E-02-2) 2E MDA KBS B F&
- jusaerl ihsi 2ERA2- XFETIVANEN BEY 2%
|_{user! “bs2 DE-02-2) 2 E PERAG B R R4 Skl
| jusarl tbs2 2E-02-23 2R F ESD HIBME 2%
| juserl  bsl 2RB-02-28 2= 1000 BIERY) Sg/agt
| _jusetl  shs 2605-02-20 2% 1G5I0 B HoiZ zZakadt
| juserl shs 2A505-02-2) B & 11145 AR E U0 E%
| juser2  MBC 7 HRUBZY EH _?_F‘-.’
| luser?  ¥bel 284 RaH SEHl
| juser?2  sbs A =21t
| jusar?2 sbs d B Sl
. juserd ibs2 209502~ ”‘J z CHILAIES Zakt
| juserd bl NE-R-) RFE A BHE &
| juserd 20E-02-0) 2F S0 B =
| userd B-02-20 SF VA0 KES BHYF AU
L juserd 2095-02-00 I & 113000 QHVNE HH 24N UR
| Jusery 00512~ 2F A6 EHE S RY ShmLl R

(LT ik ¥ DO 2.0 DA GG L RS v S G o A
HEABE: ] 57 _a 1w b T 2268

=

(2

422 A5 F= 2 A4

Aol e

=R A | B By

0) AHEAL AIE HE diolEH o] &

il

=
T

TS H 29 el 17ThR RHstd o oA

OF =

or i glo] ol vl AlE ATt

<E 2>z ¥=E F

HI

A= 5

T2 =3/ g
oz vk}
nl F/A} 3] o] Y o]

AR5 A

A AF/ A ) EaR
i gy
< il S
3 3} 7

o

_26_



ek Ade] digk A
Aetet 2 (B)3} (8)S ol

oo ApAee] et MEEE wAst

<I 3> userte W7t M &
s AsZ=2( V) As QA Ve)
¢ = 2}vH(0.29) KBS2(0.43)
24 = 2} uH(0.49) MBC2(0.33)
3 < 2}u}(0.58) KBS2(0.36)
49 = 2kH0.63) KBS2(0.32)
H = 2} (0.62) KBS2(0.30)
6 = 2}ub((0.63) KBS2(0.32)
7 = g}nk(0.64) KBS2(0.31)

423 A AHEA 15 AA

3ol A AR 4 @F ol gate] A5 4=l Aol fAT AEAES
s AT 7 AgAEe) Adxae] A% AnE olgse A&
GHS AHSAR 4 OFe AE g2 wet w Y, et 459,

et MaYel 3R ehon a%® aFeld Ha Adel <)

_27_



<E 4> FA ALEX OE

AHEA 1E | AHEA ([ AxFE | FEg (AsAl | Adg
user? T2 0.71 KBSI1 0.58

weF sy user24 th5t 0.34 KBS1 0.25
user26 | L /A3 0.74 MBC 0.42

userd KBS1 0.27

A userl5 KBSI 0.29

user29 it

e} iserll
1} tiserZ .
userd 0.38
al . user8 0.48
3 ¢ userl2 =epn} 0.57 MBC 0.28
K userl6 | =ehwp 0.78 MBC | 0.21
user28 | e} 0.78 MBC 028
usert = g}l 0.49 SBS 0.33
D userz22 = gfat 0.63 SBS 0.26
user30 =)o} 0.54 SBS 0.37
user9 2. 0.62 KBS2 0.43
userl7 | o2 042 | KBS2 | 027
E userl9 o= 0.39 KBS2 0.34
2 user25 L= 0.39 KBS2 0.31
R user27 .= 0.66 KBS2 0.28
userl0 | <2 043 | MBC | 032
ol . userl8 Q.= 0.47 MBC 0.48
5 user20 A= 0.59 MBC 0.47
¥ Twer | &4 0% | MBC | 0@
userl3 .= 0.62 SBS 0.43
G userl4 & 0.41 SBS 0.26
user21 Q& 0.41 SBS 0.26

_28_




424 s 219 FA

userl S 9%t @l Tz FH 2= ® 5ok 2 AHAe
20:30~21:0091 2 §-9F 22:00~23:00%) 4 -F-olit AR&=te] W&k
A7 Fxo] A Azdnt. B8Rt 233 JAV 49 Ao}
FUT A el AT M2 tE Aok vehyas Apgate] e
defe] Fol wojdoh It FHdo] A9 userl E 4ol vehd whe}
#Zol metnul HE 1F Bel &%

sejste] F3e] o) ol

%o} user3¥ userlle] Ald A xR 7R

<E 5 userl2 st =23 =M Al

A | L e kR
A XN 1 A3 sEg Ay e ]
8 | FEy HAM | KBS2 | tuyd A KBS2
9% of o] 8 Al KBS2 ojof i kAl KBS2
o030 | 1090 | ofei gal KBS2 oo i o) KBS2
~ 11 of of ¢ Al KBS2 of ol it kAl KBS2
200 | 129) | ojojum wral KBS2 olojm o3 KBS2
13¢ of oj ¥ Al KBS2 of o i Fal KBS2
149 | Fry AR | KBS2 | FEY HaA KBS2
gl H] e}l KBS2 Bt SBS
99 N =3 KBS2 4-& Al MBC
99:00 | 102 WA KBS2 4& A MBC
~ | g &) 21 KBS2 EE A7) MBC
23:00 | 129 alf 21 KBS2 EEZ 97} MBC
139! V]SS KBS2 b7k SBS
149 i MBC B SBS

- 29 -



AFAre] A HE ARE FAG A4F ol FA A&
TES S el A ALgA 1Ee] AAEY) ojde) AF
wzaw FAL AgAe] Ug N FAWoR ofFojth wAHe

T3 FHE 8AANE ofFofAN userle] Ao AAH HHE % 63

<I 6> userl2 ¢lst 2& FH ¥ HE
A TH YrE N7 E=E
Az E2 g AN gy g
. A e ey KBS1 .
20:00 HEE AAA KBS2 FRY A KBS2
, NIZME KBS2 e .
21:00 ) SBS Mo e KBS?2
H] g} 1 S S
22:00 LL KS%:Z ot SBS
2 A utd 4321 KBSI1
D19 .
2220 A ALl A 212580 MBC
23:00 =2l Al E KBS2 A7 E LS
o4 SI wlojeln| MBC
2400 03 sh5 5 SBS

- 30 -



43 A5 7t

coveragey= AHEA7F AAl AAHIT AA 2o thejA FH VRS

Tl FHE Zzafe] AlA A¥E UeldlE HEelth B =FolAY
A3 pEPG7E 7-@%l 3ol op]7] wiZel o|n] sHE AldAe] 22

coverage = (10)

where, R : ZT21W F3 g1 E

7 /1Ee) pEPG #l AFolA] ol ol HE g/ FHE HE ufe)

coverage©)th. o Yl coverages= 309 2] AFE-AF coverage] Wit

<E 7> =% U &7|8 FHe| coverage

o coverage s coverage
A 0.43 8 0.64
34 0.54 9 0.66
4 0.58 10 0.65
54 0.60 1 0.66
691 0.63 122 0.66
7 0.64 133 0.66
14¢1 0.65

_31_



3k 82 A
FHol A
wf ol 8-k
coverage) &

A &= 71

Aol

A 7ol M2 coverage A¥olth. 7Y 7|HE
AFd Hote g 7wt
coverage A9} FUsITE Hof

¢l

© 30 o] A& coverage®l Hit o ® LFERY

o

_32_

E 8 =8 F™ 7|¥e| coverage
= coverage 35 coverage
29 0.43 8 0.68
3 0.54 9 0.69
44 0.58 104 0.71
5¢ 0.60 11¢ 0.72
6% 0.63 124 0.72
74 0.64 13¢ 0.72
14 0.72
0.75
0.70 |
0.65
@
g
3 060
[=]
o
0.55
0.50 [
[ ] Content-Based Recommendation
0.45 wusgipss Hybrid Recommendation
040 1 1 1 e L L 1. Il
4 5 6 7 8 10 11 12 13 14
Days
(g 1) =™ 2| Y coverage

FHol AAE7




g 1elq dEhbEe]l B oA AAsa 9l

719 HE7INE S RIS Aow AdFd T2 FUT AS
He dxs A A

WA, FAF ARERE IS skl AN 3
o] H+t coverage™

4 = A e

stAAM N E = 73 G809
o] H+t coverage 0.618.t} 0.0

0.65% WE&7Ivk =2
relal FE ARl 54 oz Alfko]l AW E coveragedkol F7hstHgb
= 3 Alo)

Z73 A ar A A SR F =

A Fel wdstd { ol o
e WA Algbell WhE coverage®l F7F A4S Algke]l Aol uwhet
AbEaEe] Al ARIE A s AbgRRel dawrh @ Wb E o] F 3o

A o =dekd o ol

rlr
N
rlo
o3
o
i
N
=
Mo
=2
L
iu
-
[

_33_



ojAg V)] vy A WEL A srkesti Qla] 4w xd o] 8o
besi Ak aEv Al Adee] Fke FRARl Zrife] FUE
AR QA o]& <la] AbgA7F detE TS Helsi=d ojeigo
UERHA Ak ofeldk FAIAS s AskE MRt R AR RE AEE
HAshA] ol HRlel Al A V&3 i HEtdolEE o] &3t #pale
Me 22 dola] FHEF= pEPG(personalized Electronic Program
Guide) 7} o 5= 21t}

Eel pEPGOIA el F3 JME AW Agae] dEEE swew @

V
Ak FA/w FAS Weow FAe) g SEE:

& F dov Aled 2 FRE 4EEHASE W AHEAES Hot

ARt FAletA] ol 3 AAVE e FAVE A & 5 Qv
ool A VIES] W& VIne FH HYvIw FHE TV
gt st o olES AR T3 Fd VIHS Acteta Aok AHE
el Actar =3 FH 7ol Hit coverage’t 71E2] WE7HE F=H
Hub 004 =2 FAE UERY S 2T
o] AR = AME Aol dsee] Wste] wel fAF AFEA LES

_34_



[1]

(2]

[3]

(4]

[5]

[6]

B. Smyth, P. Cotter and J. Ryan, “Evolving the personalized EPG -
an alternative architecture for the delivery of DTV services”, In
Proceedings of the AH'02 Workshop on Personalization in Future
TV, pp. 161-164, 2002.

Bagic. R. and Medcini. M., “User’s requirements for electronic
program guide (epg) in interactive television (itv)”, IEEE
Video/Image Processing and Multimedia Communications,
pp. 457-462, June, 2002.

Derry O’ Sullivan, Barry Smyth, David C. Wilson, Kieran Mc
-Donald, Alan F. Smeation, “Improving the Quality of the
Personalized Electronic Program Guide”, In Proceedings of the 2nd
Workshop on Personalization in Future TV, pp. 5-36, May, 2002.
Douglas W. Oard, Gray Marchionini, “Conceptual framework for text
filtering”, Technical Report CS TR3643, pp. 1-32, May, 1996.
Georgios Lekakosl, Dimitris Papakiriakopoulosl, Kostas Chorianopoulos,
“An Integrated Approach to Interactive and Personalized TV
Advertising”, UM 2003 Workshop on Personalization in Future TV,
pp. 1 10, 2003.

James M. Barton, “Television Meta-Data Standardization Overview
and Opportunities”, In Proceedings of International Conference on

Consumer Electronics, pp. 28 29 , June, 2000.

_35_



[7] Jiangshan Xu, Liang-Jie Zhang, Haiming Lu, Yanda Li, “The
development and prospect of personalized TV  program
recommendation systems”, In Proceedings of the IEEE 4th
International Symposium on Multimedia Software Engineering
(MSE 02), pp. 82-89, December, 2002.

[8] L. Ardissono, F. Portis, P. Torasso, F. Bellifemine, A. Chiarotto, and
A. Difino. “Architecture of a system for the generation of
personalized Electronic Program Guides”, In Proceedings of the
UMZ2001 Workshop on Personalization in Future TV, 2001.

[9] Munchurl Kim, Jeewoong Ryvu, Beetnara Bae, Jeho Nam, Jyoungok
Kang and Jinwoong Kim, “Intelligent Program Guide for Digital
Broadcasting” In Proceedings of the International Workshop on
Advanced Image Technology(IWAIT 2002), pp. 257-263, January,
2002.

[10] P. Melville, R. J. Mooney, R. Nagarajan, “Content-Boosted
Collaborative  Filtering for Improved Recommendations”, In
Proceedings of the Eighteenth National Conference on Artificial
Intelligence(AAAI-2002), pp. 187 192, July, 2002.

[11] R. Burke, “Hybrid Recommender System @ Survey and Experi-
ments”, User Modeling and User Adapted Interaction, Vol. 12,
No. 4, pp. 331-370, 2002.

[12] Salembier. P., Smith. JR, “MPEG 7 multimedia description
schemes” Circuits and Systems for Video Technology, IEEE

Transactions, Vol. 11, Issue 6, pp. 748-759, June 2001.

_36_



[13]

(141

[15]

[16]

[17]

[18]

[19]

[20]

Weizhen Dai, Robin Cohen, “Dynamic Personalized TV Recommen
-dation System”, In Proceedings of the 3rd Workshop on

Personalization in Future TV, June, 2003.

Edlo] 2 &8, A31A A3E, pp. 332-342 , 2004.
WA, AT, TV ZRay HEel ek Fug a7, Fud
At ABS, pp. 52 79, 2003.

A AR, TAETVY, Rabets] A Al18d Al9%, pp. 13-20,

2000.
48, olFd, oldE, 4IF, TV ZEaPe o e FH

2003.
AF, “HAETV HF Muls ey ARIAPE T commerce

A, ARE, doleE 8 EF(TTALKO-07.0015)", TTA

2
i
=
ﬂ
3
tolr

., pp. ©7-65, 2001.
“OYJe] AE] B TV(nteractive TV)AH|2=e] A7jAs 2 Fa

A7, ARFA A ISSUE, A127 63, pp. 1 63, 2000.

_37_



Ao 2

R oo AR
e o] ol7) WE ®o X AR
e R B
EL, ﬂ.ﬂ = 0] R
ot U 1, MV]M ol Sl !
T il < X Al (S
—_ 7_u ;lm#l E
0 .ﬂo Of ZT —_
P )
ol s T oo X o o
_ﬂa . = <H ,DL 3o
=0 or x KKH —_
~ ~io Zr ﬂAl\_ . 7D
L o o W
o o m T 3 ;"
i —
T o Lo AR AR
T T [ G N U B
— Az Mo 0 % L
9 oW - SO I
2 5 H AN
R w TN LT
Ny T
W W o Bk
xL BT LT T
%B N R =~ = N ~n =0
y T E 2wy
o —_ "~
Ao mw i WL . < o R
T =i ol .m_w oA o
~
L TR g T s B %
o o= ~ gk <
— SR —
- wm o B - X
o B ow T "R
xR oM oW T B AR %0

o8 dr om0 woulFOE

|

(e}

il
==

X
=

O

of Alul
3

o

e,

§2)
2005. 6. 21.

AF g,

A Aol

29 o]
&hi=

/\} %}

1]
1,
1

Hel 7y A,
3

A A
A L

1

=4

L

o

E=3
AEYT

of Al

j
.

o] 4]
=
_38_

FE
]

b}

_

U

11} O
15 1.
j=y

o
o
% o

[e}

A A
=

Al

Al

A

1

o

=

]

1
[e)

el
=

=
Al o

¢l 7}

i

e]
s

v
T

]
T3,
oh o}

A

1

Lo A
L

o] tigkdl A

m) el Al

-1

%

23
“1¢

T

R



	표지
	목차
	초록
	1. 서론
	2. 관련연구
	2.1 인터렉티브 방송 서비스
	2.2 추천기법
	2.3 MPEG-7의 사용자 기술구조

	3. 혼합 추천 기법
	3.1 사용자의 프로그램 시청 정보 모델링
	3.2 데이터 필터링
	3.3 혼합 추천 알고리즘

	4. 실험 및 평가
	4.1 실험 환경
	4.2 혼합 추천 기법의 적용
	4.3 성능 평가

	5. 결론
	참고문헌

