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A study of Tour-place recommendation based on Context-Aware using
Place Description Ontology.

Young-Min Kim', Yung-Chul Byun , Khi-Jung Ahn™ and Sang-Joon Lee™

ABSTRACT

If there is an agent which could recommend preferable places to visit for the traveler like a guide who
knows well around that region, it becomes a big help for the someone's trip. These days, location based
applications are being appeared with ubiquitous technology. But we need more complex applications which
support more various contexts, like weather, time and traffic. In this paper, we design a system which
recommends the preferable tour places supporting various context information. And also we suggest
PDO(Place Description Ontology) so that we could classify the tour places and recommend them for the user
more appropriately. This proposal shows a recommending places to visit for a traveler can be done more

particularly.
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Fig. 2 Properties for tour-place description

Aol £45o A FE eB2AE Fo
3 Fig 3N H4do) A eEEAL J1ed

'hnp. /mmundo.pa 7.rlomology/|ouw4au 0w
ttp:/ S vivive w3 .0org/2002/07 /owvie”
“http:/ /viviv w800 g 1SV UL/ 22 -raf-syntan-nsa
=Mt L pa:f fveveve R s wg S PRN /T frafl - dunsind”
“hitpr/ Sveveve Wl W;m/xo/xMLs:rema#‘

f. ="http:/ /o pe.kr/ /¥ orrf]
2 ‘http://www.w3. orglzmlu’llowlaorl

rout="] Mtp / /mincando.pe kr/ontology /TourPt
i versigrinfos.
25 'ku ~Tour Place Description Ontology -~

Lescrptian rdf-agout HAtP://vevew wn.org/mm/m/xmdd
(0fs type 10f rescurce="IEp:/ /veverr. w3 .org/ 2000/03 /rdf-sched
rio

rifs y_xbczas resaur:é:'lttp 1/ /veveve w3 .0rg /2002 /07 /0w
pe rdf rescurce="tRtp:/ /v .w3.0rg/ 2002/07 /ovie Clos

peProperty rdf IG="propA’>
ment vita lang="ko > MA(2, L L, B 4420y« rdfs. commenta

pa
raf rgsource="hitp:/ fvevew . w3.0rg /2002 /07 / ovd#FunctionalPy

Fig. 3 PDO(place description ontology)

o8 ZYX(class)? %4 (property)s] AEo2
o] o]t WA B¥FA(Tour-place)E 7)€ 3t7|
¥ LB 2 A2 PDO(Place Description Ontology)
€& A3t ppOgtAl = ‘TourPlace'sl: 3t
o] gd2gto] Ao Utk Yo E BF 23
el 4o theh DatatypePropertyS 2 )7}
1=

A& E°] Fig. 1914 &A% NAXALAFS
4’ & 71A 3 PDOY J2HA EME WES B
® o}2 Fig. 49 Fig. 59 Zo] FA4E 4 At

W Foj(Value
= 7-¥(Propesty) Candidates)
1 BE)] &
2 2 EEES
3 A Al9]
4 3 A
5 e U= A Lhd &/ Ak
6 [ T A E/ 8./
+

22 =olE|
et Je ordy

7

8

9

10

11 |=0lma #et e~ 89
12 [2RA 7 §2 FE? A3
13 |Ald ofd A/ T atol o A/
14 [vHE Ues A7

15 [l Atet@EolA 4 #2217 [ otRut
16

17

18

19

20

21

22

23

WIS e
Bol HEoI? |t
SIRlE BFA A7 w8

BZAE ojdyol UM | &
st Aol UTiA? [k
yote SHE" [l

£RAIZIE FoOh4? LAY
FUBPRAE PtAUR? oUE

el Ol

Fig 4. Features of seogwipo resort forest

rPlace f3F I MAEXIARDT -
tabes 3="ko0" ,uaxnwnes‘ mafsiabets

way kM spron:
'pfopb A fang="ko" AR

propl2 aml iy kat-AW-Lpropidi
sprools omil: lang="ko" - ORI - prop13n.
cpropl® emliang="ko »MEBOINN D coropilds
-propls et bwe) Wt OFPU-propl S
<propit xodl:iang="ko"-E & ipropi6>
cpropl? «ml-lang="ko" vﬂDt.
propld ik Lon; Mt y
wprepl® sl lang="ko®:-
<propdd wmitlan
~propZl merd Lin; k-4 .,r:o;u
=prop2z s lang="ko™ 1AIZ2}

cpropi® wmliarg="ko >@ B« propiss
TourPlace:~
rPiace odf 10="MAXE

Fig. 5 PDO for seogwipo resort forest

131



BNABRE CMRBIITE RN RI5% 1R, pp.7-7,

2004.
Cheju Nat'l Univ. Res. Inst. Adv. Tech. Jour.. Voi.15, No.2, pn'l 7 2004. 12

Fig. 62 HA #AAE& 0¥ HAFT ¢
o Z4zte] #HAE BAS D le dHo)lx] B
MERE EAZREEL 323l oS PDO(place
description ontology)Z E¥3ln o|& 2§33 3
€ 34L& Hdds F1

Extracting » Crestrg —> Tour-place

[Fasures PO Imstancas Zuteriag

A VL

Fig. 6 Tour-place grouping flow diagram

Fig. 7& PDO9| <9} oj2ig AFE IR
[ PDO‘r—’ﬂ—J Aoz HEY o9 253

3, BE 21FEEFH 4 2FE dEI:
'f"b'% F3te BFL E9Fa U9 29
Al 2 <tourplace, property, value> EZ]Z |
o ERREY IS AP SZAHYL AT
dPozx AMSEI, Ztzte] gEe 7 2§S
THE 7 Ade §F HEHE o|FA g2 ¢ F
At}
PDO Clustesing
:_,;5"'
o

Fig. 7 PDO grouping and feature extracting

22 o{¥x By AEol UE £H

FZL Yol, £ZL Ad L Fdtjgs 430
o8, A oqfo] Aold o), B 1 ofd
ojfE A} duAFe] DA + Yk EH &
A AR T Bl BT £ Al
Azxe 28d 5 Aok 8 =82 gL A
o] =7t d4ist Ado gatAE olfe &

132

e Yol Ahd7 € NMAYEE d5es) g
e ol fE YA EF HAY PDOE o]43 E
23 sHE ARE P ol HEde EEG
07} 4321 2| (context-aware)©] T},

AHAA Y BERE FolME AFPA I “EF
g AR A, EAF i UL o, EAFF A
o, EFF o|NEZL & o ofd R HAF
MYl 28 A337] Q8 FAEZLRE JRE
t A olgx & £ ok Alge ZAF AP
A, ¥7%F go] A7t TE FHAE (context)oll
e} Fig 82 thYF JPBAE A Y=
AlgEolY ERlEo A HdEZAISIY Ztztel 3
HAEM ghe oYX E FHYD o]lg EAY
e B3 E RdFa Utk g AYsoy
EREAN €& FRE J|Foe ZHzte AH
2E o EW @HU AE o4 Ido B4,
ol wet old EHAEE 2E Agx] 2EL
F@s=7 g4 & AU

sgency : ~ et
Y T icase 1
wax: driver P quesum:u fur @#
- tous -pisce . s
suide : re - o » H
cHicer : (onic 8 tred | .
7 T
citizen'student | Lose 1

Fig. 8 Finding Features in each Context

Wang[6], Cheverst[7], Strang[8] 52 A7 &
ﬁ@ﬂ*Eg A LEZA doj2 @3

E AR Jdo|HEER s F 0T F YA ®
dale A840] Adx Hztgd. 7 AdrEe
AEe dof e £ HE 2§L 2824 A
ol EHFICT Fig. 94y EEEF 5 Ut

sian "1.ut encoding teuc-irt ¢
RS edf="hatp:/ fwiew s, org/lm/uz/zz-r‘ SYMRaR-NS®
£ y rif IG="entityl">
~age:20~30-;/age.
“group wnylang="Ko - M R < igroup
st Times s 3« Syisit Tanes »
~seifdruer-yos- seiflrver:
weather-WB - wastner:
cseason rspring« ‘season>
< ContextEntity .-
</rdf PDF >

Fig. 9 Context ontology

Ast BhAAANZ 7 JWA Tende ge
24 dgxo) o 23 22 FP= Yaso.

Fig. 102 A 8A1n 78 FJQBA A8 A EF|o] &



BN CMBEEARE WX %IS%, W, pp?-7, 2004,

12
Cheju Nat'l Univ. Res. Inst. Adv. Tech. Jour., Vol.15, No.2, pp.?-?, 2004. 12

17, FFol g, 2JAHAEZA A2 2HE
38 3232 od di@ 2§3E FYsc=
agolth, golA dsiE 3717 A 98 o
YA 1§48 SN, AALEd g FA o
Pz ERdE, ¥z Zzddd P Az
g 5P S 4L F o olgy FBE
2 & ZoW Fig. 11014 K vlg} Zo] 7+ o
A zeada 4o ¢ FHYY A 2
€ 2& 7 AdA

Feshoms bw Tour-placn g

Fig. 11 Tour-place candidates to recommend

. Context-Aware O{#8X| £X
AlAH|

31 X AlAH X

Context?|Wre] o8z 33 A2dL& A
o2 6y ZEE FAH Utk Fig. 2§ B
A 9 EMs2¥E H2EE FEIc
Text-Extractor, PDO £4] A F o]§ Eei¥
¥ 31n a§8 EAYHE AHYAdHSc
Tour-place Clustering Engine, 438 3 #3%]
HBEANZEE wEoid AH2E LEIREZH
E zZt @Y 33 AP E] EYPHUEHE F&
3] 5= Feature Extractor in Context, At-§3} X2
Helo] @25 M3 YR HEAZRE BB
A x2nyd LESAEZHE oA dEx #YF
A ERQWE]FE 323 F T Feature Extractor from
Traveler Preference, ©|S IR EZHE HAH9 o
PAE FH HFE SVM Recommendation
Engine, PFX| 02 A}8-2}o A 82 wlo]EjH]|
o|~DB)RZEH A Y2 JRE AFHF
T AHEA ool H E(User Agent)2 TFAET.

SVM Recommendation Engined 8% z}3wx

Fig. 12 Tour-place recommendation system
UAe AETH 22 7|A%EE o] &3 AHER
o PyozM SVME ¥ dlolEHE vxaide
FUoZ AMAA o]EE F e FHY2E o]
¥ite 2HUE T $HE AT 3
AR 7H £ e AY HFH3 A whx
t OEe 2o HHo £2HE AIE &
Ack. &, 48 A™9 7 BE A$ nxp
FRo2 AMGEAHE HAE7] A% AP (kemel)
o] Ago] Q3] Fysolof gt £ 7]
2308 SVME °|F F#L(two-class) £ 77
ol ol ttF U2 EHVIE ©HEY AW
B A7 AYH D o ol F o] &3t HFH
o] YR FH A2dE FEY F AvH14,15]

v.d &

A BFA G A ARELS AL o3
EFE 72T E 7|Ee2 993 AYAr F
A AEstd ARE ANT Syl it B =
BoAME 7€ 834 QEAMERH H42E I
€ 3281 olg 7IWo 2 BRA Je LER
A BME FHstlen o] LEZAE SRUL
2 8o EF % FAA o] &EHE 2o HAW
BFR 33 A& Me@E Y ol B4
Atste N2 g2 Ayl #e Alghol
AYaAA A3 BRANE 240 & F AR
APz A HEY BRANE LN & &+ U=
Y& A 2 Aol A

ZAn2#

133



WMKBE: LMW MM ®I5% 1R pp.?-7, 2004. 1

Cheju Natll Univ. Res. Inst. Adv. Tech. Jour., Vol.15, No.2, no77 2004, 12

1) Thomas P. Moran and Paul Dourish, 2001,
Introduction to this special issue on
Context-Aware computing, Special Issue of HCI,
Vol I6.

2) K. Cheverst et al, 2000, Experiences of
Developing and Deploying a Context-Aware
Tourist Guide: The GUIDE Project, Proc.
MOBICOM 2000: 6th Ann. Intl Conf. Mobile
Computing and Networking, ACM Press,
NewYork, 2000, pp. 20-31.

3) Gregory D. Abowd, Christopher G. Atkeson,
Jason Hong, Sue Long, Rob Kooper and Mike
Pinkerton, 1997,
context-aware tour guide, Special issue: mobile
computing and networking: selected papers from
MobiCom '96, Vol 3, pp 421-433

4) Jie Yang, Weiyi Yang, Denecke M. and Waibel
A., 1999, Smart sight:a tourist assistant system,
3rd International Symposium on Wearable
Computers, pp 146-153

S) A. Pashtan, A. Heusser, P. Scheuermann and R.
Blaettler, 2003, A Context-Aware Tourist
Information System, Proceedings 4th
International Workshop of Mobile Computing.

6) Xiaohang Wang, Daqing Zhang and et al., 2004,

Ontology-Based Context Modeling and Reasoning
using OWL,

Workshop on Context Modeling and Reasoning at

Cyberguide: a  mobile

IEEE International Conference

on Pervasive Computing and Communication
(PerCom'04)

7) Keith Cheverst, Keith Mitchell and Nigel Davies,
1998,

Design of an Object Model for a Context Sensitive
Tourist Guide,

Proceedings of the International Workshop on
Interactive Applications of Mobile Computing
(IMC98)

8) Thomas Strang, Claudia Linnhoff-Pipien and
Korbinian Frank, 2003,

CoOL: A Context Ontology Language to enable
Contextual Interoperability,

In LNCS 2893: Proceedings of 4th IFIP WG 6.1
International Conference

134

on Distributed Applications and Interoperable
Systems (DAIS2003)

9) BT, oA, PAH, ALyl AFA, 2004,
FHA2EHE A U&7y gEP WY
dEgY Nz¢ 2% 7Y, ARG =
A AZEHO} R & A 1A A 3%, p
332-342

10) 23, H48, 471%, o134, 2004, W&
ZIvk @A ofg A|xeA Al Z2g
dg ol&F AF MIx Frt, FI AR AY
3 =& B, A 31¥ 835, pp 1062-1072

1) 3573, &Y, o34, 2003, ABY] vlo]
3 A8 § EAY B &, 9330
&3 =&2 D, Al 308 4%, pp 351-361

12) Stuart E. Middleton, 2004, Nigel R. Shadbolt
and David C. De Roure, Ontological User
Profiling in Recommender Systems, ACM
Transactions on Information Systems (TOIS),
Volume 22, Issue 1, ACM Press, pp 54 - 88

13) BE%, 885, 2004, A 719 Mu]x 29
€ A% A3 Sd2 1Y A4 7, 923
Has=82 D, Al 314 33, pp 287-296

14) OWL, http://www.w3.0rg/2004/OWL/

15) TingFan Wu, Chih-Jen Lin, Ruby C. Weng,
2004, Probability Estimates for Multi-class
Classification by Pairwise Coupling, Journal of
Machine Learning Research, 5, pp 975-1005

16) LIBSVM, http://www.csie.ntu.edu.tw/~cjlin/libsv
m/index.htm]



	ABSTRACT
	Ⅰ. 서론
	Ⅱ. 여행지 분류 및 추천
	2.1 여행지 분류를 위한 특징 패턴 생성
	2.2 여행자 특성과 상황에 맞는 추천

	Ⅲ. Context-Aware 여행지 추천 시스템
	3.1 전체 시스템 구조도

	Ⅳ. 결론
	참고문헌



