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

Knowledge 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
- Price info
- Facility - Link to other tour places

- Contact info

https://www.emagtravel.com/

Khao Kor - History - Restaurant https://www.paiduaykan.com/
- Accommodation - Tourist review

Travel at Khao Kor - History - Picture gallery https://travel.mthai.com/
- Accommodation - Tour place news

- Tourist review

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 o
Search search promotion networking (%)
keyword
- v v x v ULike, 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.com/ 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 21.7
2. Interested activities in each tourist location 4 17.4
3. Tourist attractions on the same pass 3 13.0
4. Accommodation nearly locate with tour place 5 21.7
5. Photo point in each tourism 4 17.4
6. Photo points which are the same view 2 8.7
Sum 23 100.0
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Figure 1 Overview of ontology knowledge base

Table 4  Explain the overall ontology
English Thai Relationship
Node Node Structure
mountain aoufiszinnagian -
nationalpark amuﬁﬂimﬂqwmuuﬁaﬂma -
4

garden AOUNLUTLANRIBRITITUE -

watersource FOUWAUITANUARIINBTINTIG -

waterfall #en Subclass of
watersource

reservoir g19LAuIn Subclass of
watersource

accommodation  1IWN -

activity fanssunmviaafien -

review_traveler  3319nuNviadien -

coffeeshop U -

bustimetable AITNNTLAUNI -

) o X o

placeinfo aYANUIIUBITIUN -

direction LN -

checkpoint fg@ﬁma‘ulﬁ) -

caution SLdanieanuiEwng Subclass of
vehicle

vehicle WIRUE

privatecar INAIUG Subclass of
vehicle

bus TnlaumTanmITue Subclass of

vehicle

2.2 WaMI0NUULIULIEITAR 8T UL
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Figure 2 Use case diagram
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anasaaulnladaungnisuussihdaganisvisaifisams

Table 5

SPARQL commands for querying ontology knowledge base followed specialist opinion

519

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:itype ?place_type
FILTER(?place=x:%s)

FILTER(?place2 !=x:%s)

FILTER(?place_type !=owl:Namedindividual) }

2.4 NANSWAIWITZUY DIMLauafl08195uY

ANamud ludiuvasniiaandn (Figure 3) e
Maanedayalusiin1IenoLianunang

(Figure 5)

aulasiainsvasaaulnlad (Figure 4) uazniinaanns
LmzﬁwiagamiﬁaaLﬁmmummauiwaaﬁnviamﬁm
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A swtvrdes fonasunils deshilaavmiis fnien

Result of semantic

ftammsdun % Test lists searching

(A) (8) (©)

w 1. Tour place data in the same 3 0 1

\ — category
2. Interested activities in each tourist 2 0 0
amviireannidanl Jummedeinl 1 nnaren . 238 g iuadn o Wanisahansoseedin avas $andu e location
eednd vdoision Munailawi o 675 Y
3. Tourist attractions on the same 2 0 0
Figure 3 main user interface pass
4. Accommodation nearly locate with 1 0 0
tour place
bosheh 5 raIraDak SamE g0
AT 5. Photo point in each tourism 3 1 0
anbemnisaneorfa e farbiinnemmeamatalas
e AR 6. Photo points which are the same 2 0 1
miun Fubbosy view
Mean 217 0.17 0.33
Precision 86.7%
1. e o ey e fuleadrion 1,758 asg auaaiine 4 i 40 0%ues 4 1Euiaant] o
It tesoragurinegaread FEavnaavieeli s dn T ey i A e w0l Recall 92.9%
4 i 5 et plaisanadighde
F-measure 89.7%
ki res hoakch
héhOnrdee 12 £8aiaan 1 ik W At das e sudaaieiciaan i s

) , _ 970 Table 6 &3UldTzuusnsaLUztinToa
Figure 4 Presenting semantic knowledge d b

ldatagndasuazasuiumuanuaulazadls lasde
F-measure YNy 89.7%

followed ontology structure

& a =1 ' '
sluumsvaafinuassauivatsls 3.3 WaNIUILLABANUNIN E]I‘i]@] 83sUTY WU

dnuneaniuid ¥ g ¢ aneuuvend | dven O duy

dlfszunfanufialalunmmwegluszauann fdwade

vindafuudald =vin luvin, & a %
1w 4.48 LEAITURZLBNAAY Table 7
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[ox Table 7  User’s satisfaction to recommendation system
tn (koakob . .
In overview
ANUUUVITN AN AusaInaT Satisfaction level
avenuiiissrnfiussrnvwiadaniauysal deanliihffusoruwainauyia bitu Types
Mean S.D. Result
. . . . . Content 4.59 0.59 Very high
Figure 5 Recommending tourism information

followed interesting of tourist Design and Alignment 4.19 0.55 High
Useful 4.67 0.45 Very high

Sum 4.48 0.53 High
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