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Abstract

This research 1) collected and studied data sources om ecotourism in Khao Kho district, Phetchabun province
2) developed a recommendation system for ecotourism using ontology and 3) assessed performance of the
recommendation system. The research process was divided into three parts:-1) collect ecotourism knowledge from
websites and knowledgeable persons 2) develop the recommendation system consisting of an ontology knowledge
base, relationship database management system (RDBMS) by MySQL, SPARQL command for querying ontology,
Python and PHP for web application development and 3) assess the performance of the recommendation system using
precision, recall and F-measure and user satisfaction assessment.It was found that the ontology knowledgebase had
3 levels 18 nodes and 6 rule engines. The performance assessment of the recommendation system was F-measure
89.7% and user satisfaction overall was at a high level (4.48 + 0.53).

Keywords: Recommendation System, Ontology, Ecotourism, Khao Kho
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A ada o o o &
BIIWTR nfianuuazdrauniallagldnsfunwal

o

\B9Rn Baws 7103 Table 3

Table 1 Summary of eco tourism knowledge in Khoa Kor, Phetchabun

Knovﬂedge Topics Details Resources

30 tour places at Phetchabun - History - Tourist review https://www.wongnai.com/
- Picture - Location on Gmap
- Facility - Nearby Accommodation
- Vote - Service time

Khao Kor nature park - History - Service time http://www.painaidii.com
- Direction - Linked keywords
- Contact info -Review from tourists

All Accommodations at khao Kor - History - reservation Link and agency  https://www.emagtravel.com/
- Price info
- Facility - Link to other tour places

- Contact info

Khao Kor

- History
- Accommodation

- Restaurant
- Tourist review

https://www.paiduaykan.com/

Travel at Khao Kor

- History
- Accommodation
- Tourist review

- Picture gallery
- Tour place news

https://travel.mthai.com/

Table 2

Result of studying functions and services of eco-tourism web application on internet

Functions/Services

amount of
Link to .
URL Normal Semantic Offer Social Function
Review . related .
Search search promotion networking (%)
keyword
i v v x v SLie: x
https://www.wongnai.com/ . 66.7%
share,checkin

http://www.painaidii.com v v x x v like v 50%

https://www.emagtravel.com/ v v x x x x 33.3%

https://www.paiduaykan.com/ v v x x x x 33.3%

https://travel.mthai.conV/ v v X x x x 33.3%

% in overview 100% 100% 0% 16.7% 33.3% 16.7% 43.3%

Table 3 Specialist opinion to tourism recommendation rules
Rule details Amount of specialist Percentage
1. Tour place data in the same category 5 217
2. Interested activities in each tourist location 4 174
3. Tourist attractions on the same pass 3 13.0
4. Accommodation nearly locate with tour place 5 217
5. Photo point in each tourism 4 174
6. Photo points which are the same view 2 8.7 ( /'
Sum 23 100.0 ‘
1\"4
y, / \ o ’ac‘
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2. HANITWRIBITEUY

2.1 wamsaanuuuzmuaweeulnladiaie
moldsunsn protégé uwuseamilu 3 ITAUTHANNT

J Sci Technol MSU

Hmawninue 18 Tnuannud lavfiszdu & Figure 1
uazlifnatunuay Table 4

Figure 1 Overview of ontology knowledge base

Table4  Explain the overall ontology

English Thai Relationship
Node Node Structure
mountain FUAYIEIN N -
nationalpark aouiitizinn ANNULNITA -
“

garden sounUssimmwam I -

watersource AUAYTIAM UMM TITNTG -

waterfall Wan Subclass of
watersource

reservoir GRRIGT G Subclass of
watersource

accommodation  fiNn 3

activity fanssunisvisniinn -

review_traveler  $3a9msinviaaifion -

coffeeshop Fwmun -

bustimetable AITNNITLAUND -

’ . o

placeinfo DYRWUFIUVBIANTUH -

direction LW -

checkpoint yafivaula .

caution Andomioaiuidunia Subclass of
vehicle

vehicle WINUWE

privatecar INHINGD Subclass of
vehicle

bus solassmne Subclass of
vehicle

2.2 wam3eenuuUTTLLIBITanVe LYY
uML Feluumanuiiinauoifing Use case Diagram
windu &9 Figure 2 Taofdldszuy ldun Hnvioafien
Hausszuy sanwdwnd uazeaulnlad dnvieafivaezas
nzfowdlgszuy suveseaulnladazutiin owl
IWWrandur fidnfouazUszuranadiunz iAo iy
m?n'aoLﬁm'lugﬂuum‘immwwmu i IzuuMIAUm
ﬁagm’?ﬁamwumu‘lﬁu‘smmﬁﬁ'nvimt'ﬁ'm FULAuA
nnua:Lﬂuﬁﬂ%’uﬂ;a*ﬁagaamuﬁviamﬁmmmﬁu'mﬁ
Tugwdoyadoduiiug ilolwazund o ayaliuaunaliun
ﬁnﬂaatﬁmﬁﬂuﬂa@ﬁ’u

€e0 wounsm Ontoicgy

T2

Figure 2 Use case diagram
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2.3 HamMIBUUuTAAIAI SPARQL HaTaM3pm  57INTd fiauauusloodifoamgy leuad Table 5
anufeaulnladimungmiuunideyamsvissiiivams

Table5  SPARQL commands for querying ontology knowledge base followed specialist opinion

Recommendation rules SPARQL commands
1. Tour place data in the same category SELECT ?place ?place_type ?place2
WHERE {

?place rdf:type ?place_type.

?place2 rdf:type ?place_type
FILTER(?place=x:%s)

FILTER(?place2 !=x:%s)
FILTER(?place_type !=owl:Namedindividual) }

2. Interested activities in each tourist location SELECT ?place ?place_type ?checkpoint
WHERE {
?place x:has_activity ?checkpoint
FILTER(?checkpoint=x:%s || ?place=x:%s) }

3. Tourist attractions on the same pass SELECT ?place ?place_type ?road
WHERE {
?place x:has_direction ?road
FILTER(?place=x:%s) }

4. Accommodation nearly locate with tour place SELECT ?place ?place_type ?accom
WHERE {
?place rdf:type ?place_type
FILTER(?place=x:%s)
FILTER(?place_type !=owl:NamedIndividual) }

5. Photo point in each tourism SELECT ?place ?place_type ?checkpoint
WHERE {
?place x:has_checkpoint ?checkpoint
FILTER(?checkpoint=x:%s || ?place=x:%s) }

6. Photo points which are the same view SELECT ?place ?place_type ?place2
WHERE {
?place rdf:type ?place_type.
?place2 rdf:type ?place_type
FILTER(?place=x:%s)
FILTER(?place2 !'=x:%s)
FILTER(?place_type !=owl:Namedindividual) }

24 wamiansruy dedusuedmaiimuy  mulessaisveseaninlsd (Figure 4) uarwihvany

Iamudaludiuvasninnandan (Figure 3) nithae unzidayamiraafisrnruanuaulavasinrieafien
msﬁmaua’ﬁ'ay’auu:ﬁ'\msﬂauﬁ gNFINNUBNIE  (Figure 5)

= y J\(\%’?\@%

o




520  Thinaphan Nithiyuwith

foviasdmessunidnaaansa

iﬁ sutrisdooueds Anfitanti Gaen

fassamedin o

* weeran wa. 2638 oyl ol

ot iuddodvane 16 nvmhhmwhs my

Figure 3 main user interface
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Figure 4 Presenting semantic knowledge
followed ontology structure

sduuunImiasimasgauiluaiels
dnuowanudt Y “anoruaiennd dhan 8un

Vinduduniohd «vin livin:
l\!nuudnuwnvh;’camp

OK

wnda (koakoh

M AnAutands

ysal fiaonth&fumusmmainnatovlo vy

4
uu Yuaranmu

Figure 5 Recommending tourism information
followed interesting of tourist

3. wansdsadudse@nSaanszuy

3.1 WANMINaRaUYIEENTMWM IR UITEUY
Tﬂum’nm'mm Taofi (A) mmumauananau‘l@ma*nnmm
mum’mau'la (B) mmmauawnnmaamum’mau’h e
lignfudu uaz (c) mmwagananau‘lmm’lugnﬂao
munwanly noazdoalu Table 6

J Sci Technol MSU

Table 6  Resultof performance testing of recommendation
system by specialists
Result of semantic
Test lists searching
(A) (B) (C)
1. Tour place data in the same 3 0 1
category
2. Interested activities in each tourist 2 0 0
location
3. Tourist attractions on the same 2 0 0
pass
4. Accommodation nearly locate with 1 0 0
tour place
5. Photo point in each tourism 3 1 0
6. Photo points which are the same 2 0 1
view
Mean 217 0.17 0.33
Precision 86.7%
Recall 92.9%
F-measure 89.7%

97N Table 6 asﬂ"lmn*ruummmuwmmaua
"lﬂamannmaouavmumumummau’lwaavﬂfn Tﬂuum
F-measure \¥inny 89.7%

3.3 wamydvzifiuanuianelvdaszuuy wui
g‘{li‘s;uui‘m'a'mv‘ia'la‘lumwsmag‘lus:ﬁumn fednadfy
11 4.48 uaeITIBAZIBLAGY Table 7

Table7  User's satisfaction to recommendation system
in overview
Satisfaction level
Types
Mean S.D. Result
Content 4.59 0.59 Very high
Design and Alignment 419 0.55 High
Useful 4.67 0.45 Very high
Sum 4.48 0.53 High
ITnkuazaslua

My douaswaunlua SoilvinIwléuna svzuuuusin i
R fusmuriesfisimesssumandesmaniiond
dunaunde JanTaiwosysol um'lummmauammnu
amuwnaammmaﬁﬁwmﬂ‘lumumaS] uazfignung 6
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