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2EEX 7|8k A3t HEH[O[EZE A

<Table 1> Step of Ontology Development 101

Step Contents

1 Determine the domain and scope

Consider reusing existing ontology

Enumerate important terms

Define concepts and their hierarchy

Define the attributes and relations

Define cardinality

N[O~ |W|N

Create individual

3.1 A3l HIEE|O|E 2
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Ao AIRg 7o 2 o5 FelxE 7l
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<Figure 1> Movie Ontology Model
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<Table 2> Concept of Movie Metadata

Metadata Ontology Concept Description
D Contents Representative Concept of Movie
Staff of Movie Person Actors, Directors, Writers
Character Character Character of Casted Actor/Actress in Movie
Genre Genre Genre of Movie
Keywords Keyword Representative Keywords of Movie
Synopsis Synopsis Synopsis of Movie
Keywords of synopsis Synopsis_Keyword Keywords of KMDB

<Table 3> Relation of Concepts

<Table 4> Attribute of Concepts for Contents Concept

Subject Object Relation Metadata Attribute Description
hasActor Title hasTitle Title of contents
Person hasWriter Limit hasLimit Limit of contents
hasProducer Rating hasRating | Rating of contents(0.0~10.0)
Contents Character hasChracter Country | hasCouniry Country of origin
Genre hasGenre
Keyword hasKeywords
Nd M 7+ AZEe o #eg
Synopsis hasSynopsis tents7|'3 3} Personi+] d ot}
[e) - 77
Person Character isCastAs HHT, ZDL %, ZJ— 7 ]’oﬂ U}ﬂ' ‘ﬁ@ﬂt A7 ]’ E}g‘:q
Genre Genre isSimilarTo Person7§ 3o A v+ ald d3le] ¢ vy}
isCastAsBAZ AR} 3 Genre/Wd S FARY
- ol 1) LEaOZE = ey~ -
<Table 2>= 3 vIEHEIOTE] EE2AS 7= 22 gaa) 9eld] isSimilarTo BA% AR,
ab7] A% 2E=A S| AA Y] g e At 7} Jgle] U2 velyo|EEe Aoz walw)
AA e AdEe #HE vE AAY AdEt A 2o FAEE 93 Wedo]HE <Table 4>
AL WAR xd¥™, G35} et olE = 24 AA) o} 7o},
o vtk Ad= RAS 7vkow G3hE 44 SFE ARt V| BA RN AH S we st
atal 31 4= QA gk <Table 3> AA] 9] 7Y J3}= A3 &) AT FAL g g3
dow g3y 93} veldolel s 7t vleldo]H B A8A1590] oJg] ist JrlE |2 1Ak vel)
& AAste Bt ofelzH 21 Jsle] w9l AYT o) Ay
Contents/N' @3} AZAF+= thE AA 9 MEES Contents7/|' 33} JZ249 vt AA9 /NIAEL 7t
Jste] F2 wErH|olElSoln Contents7 el Ale] AdES] AuE e $49¢ 7w Aok
AZE-L <Table 3>#} #Zo] A= AZHT} Con- Z} 7do] 7HA = £A4L <Table 5> Zt}.
<Table 5> Attribute of Concepts for Other Concepts
Concepts Attribute Description
Person hasPersonName The name of Actors/Actresses, Directors, Writers
hasCharcterName The name of Character in Movie
Character — —
hasDescriptionOf Chracter The description of Character
Synopsis hasDescription The Synopsis of Movie
30 XSHEEAET M19A M35 20132 92
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<Table 6> Movie Genre

Movie Genre
Sci-Fi Family Horror Documentary
Drama Romance Martial art Musical
Mystery Crime Western Adult
Thriller Historical Animation Action
Adventure War Comedy Fantasy
2 ol AE 943t F3E A8 20700 HEE
AR 93t g2ol di@ 2zte) ) B T
sto] 27k FALE ghs ANtetSih AdkE gk
< 7IMe 2 A2 xo} A2 yE A F29] AR
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Movie Database(KMDB, http://www.kmdb.or.kr/)
o] 9] 9 719 EE VWte R P EA
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ARG e AR AL Al F3he] ISt F4
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A B2 ARt AR AR AR I} A uhet
| A€ 2 ARSAF 252 2011
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<Table 7> Relation of Concept for User Model

Subject Object Relation
prefer_Genre
C&Zfsg/ts prefer_Actor
User prefer_Keywords
Group belongTo
Gender hasGender

AREAL Ao = AR oot & ¥
hasID$}t vol & T @3t hasAgesAid ol Ut
User+ hasID$} hasAge 4733} <Table 7> A4
Aolg #AZ 7Nt g A ZH AA Y s
59 AAL <Figure 2>9 Zt}
<Figure 2> AH&AF Zdlof| A 2] MA ] 7)d 3}
A, ERES BoFrh AR RdolA User=
A5 wetdolEo] wet HE FE vl S48,
71929 BAE 7HA L 7L Bl Pt mde) A
w5, =718, 719 = AdEn s gl
Ao A ARt S FEe
Ht}. UserGroup/ld-2 b A 23k Od?été 67}

W

e jm Ny o

w belongTo

W b TES AT Yo, 2 a5
¥ et 98 wde gug adun
4. tiole] =t FHMLE L2

4.1 Ho|g ™

33} vietdlolE o] AR L& o) = £
Alo] E (http://movie.daum.net) ol A A &3} 33}
o} 7t Qo] vEtdolH & ARE-gHTE 2 =il A
Abgete dste] ok ZF Jidel M el ZHA(Indi-
vidual)¢] & <Table 8>3} 2t}

<Table 8> The Number of Individual

Concept Z?ingliﬁﬁg( Description
Movie 14,374 The Number of Movie
Character 52,403 The Number of Character
Person 28,026 The Number of Staff
Synopsis_. 9.472 The .Numb.er of Keyword;
Keyword ’ (Consider with the Synopsis)
Genre 20 The Number of Genre
Keywords 188 The Number of Keywords

hasGenre

prefer_Synopsis

hasAge

1] Datatype
(:) Concept
....................... »  Attribute
——»  Relation @
<Figure 2> User Model
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<Table 11> Recommendation Accuracy for Each

Recommended Movie Based on Metadata Metadata(%)
Top-5 Top-10 Top-20 Top-5 Top-10 Top-20

User Info. 0.6 1.05 2.25 User Info. 12% 11% 1%
Genre 0.35 0.8 1.7 Genre 7% 8% 9%

Actor 1.75 34 - Actor 35% 34% -
Keyword 1.1 2.0 3.7 Keyword 22% 20% 19%
Synopsis 0.9 1.4 2.7 Synopsis 18% 14% 14%
Integration 1.2 25 3.75 Integration 24% 25% 19%
Change weight 2.1 3.35 6.35 Change weight 42% 34% 32%
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<Figure 9> Average Number of Preferential Movie for
Recommended Movie Based on Metadata
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Abstract

The Ontology Based, the Movie Contents Recommendation Scheme,
Using Relations of Movie Metadata

Jaeyoung Kim' - Seok-Won Lee

Accessing movie contents has become easier and increased with the advent of smart TV, IPTV
and web services that are able to be used to search and watch movies. In this situation, there are
increasing search for preference movie contents of users. However, since the amount of provided movie
contents is too large, the user needs more effort and time for searching the movie contents. Hence,
there are a lot of researches for recommendations of personalized item through analysis and clustering
of the user preferences and user profiles. In this study, we propose recommendation system which
uses ontology based knowledge base. Our ontology can represent not only relations between metadata
of movies but also relations between metadata and profile of user. The relation of each metadata can
show similarity between movies. In order to build, the knowledge base our ontology model is considered
two aspects which are the movie metadata model and the user model. On the part of build the movie
metadata model based on ontology, we decide main metadata that are genre, actor/actress, keywords
and synopsis. Those affect that users choose the interested movie. And there are demographic information
of user and relation between user and movie metadata in user model. In our model, movie ontology
model consists of seven concepts (Movie, Genre, Keywords, Synopsis Keywords, Character, and Person),
eight attributes (title, rating, limit, description, character name, character description, person job, person
name) and ten relations between concepts. For our knowledge base, we input individual data of 14,374
movies for each concept in contents ontology model. This movie metadata knowledge base is used
to search the movie that is related to interesting metadata of user. And it can search the similar movie
through relations between concepts.

We also propose the architecture for movie recommendation. The proposed architecture consists

* Computer Science, Ajou University
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of four components. The first component search candidate movies based the demographic information
of the user. In this component, we decide the group of users according to demographic information
to recommend the movie for each group and define the rule to decide the group of users. We generate
the query that be used to search the candidate movie for recommendation in this component.

The second component search candidate movies based user preference. When users choose the
movie, users consider metadata such as genre, actor/actress, synopsis, keywords. Users input their
preference and then in this component, system search the movie based on users preferences. The proposed
system can search the similar movie through relation between concepts, unlike existing movie
recommendation systems. Each metadata of recommended candidate movies have weight that will be
used for deciding recommendation order.

The third component the merges results of first component and second component. In this step,
we calculate the weight of movies using the weight value of metadata for each movie. Then we sort
movies order by the weight value.

The fourth component analyzes result of third component, and then it decides level of the
contribution of metadata. And we apply contribution weight to metadata. Finally, we use the result
of this step as recommendation for users.

We test the usability of the proposed scheme by using web application. We implement that web
application for experimental process by using JSP, Java Script and protégé API. In our experiment,
we collect results of 20 men and woman, ranging in age from 20 to 29. And we use 7,418 movies
with rating that is not fewer than 7.0. In order to experiment, we provide Top-5, Top-10 and Top-20
recommended movies to user, and then users choose interested movies. The result of experiment is
that average number of to choose interested movie are 2.1 in Top-5, 3.35 in Top-10, 6.35 in Top-20.

It is better than results that are yielded by for each metadata.

Key Words : Recommendation System, Metadata, Ontology, Movie Contents
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