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Abstract

The tourism industry has grown continuously. It generates a large amount of income for the country each year. Past
data indicates that safety confidence is one of the major factors affecting tourism. Unfortunately, there are only a few
existing research studies on travel planners that consider those safety factors. These research works are not
comprehensive. Hence, this research proposes a travel itinerary planning application under safety constraints. Safety
factors in tourism can be classified into three classes such as past danger, present danger and safety support.
There are 3 main processes which are the filtering of unsafe locations and routes, route planning process under time
constraints using the progressive routing algorithm, and the process of travel plans ranking based on an analytic
network process. The application presents the travel plan in a map. The usability evaluation of experts indicates that

the overall scores are in the highest level in every aspect (x= 4.45, S.D. = 0.43).
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Table 1 A comparison of this research to related work
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Planning Considered Factors
Research work Key Techniques
Routing Itinerary Budget Time Weather Safety
Soo and Liang® 4 4 4 v/ - - Resolution of constraint violation
Ambite et al.’® 4 - - 4 - - Hierarchical constraint planner
Ardissono et al.” - 4 - 4 - - Web services
Navabpour et al.® 4 - - 4 - - Service oriented architecture
Ngamsanit et al.’ 4 - - 4 - - Progressive routing algorithm
Kim et al." 4 - - - - - Tag similarity matching
Wu et al."! - 4 - 4 4 - Greedy and neighborhood search
Lim et al."” - 4 - 4 - - Orienteering problem
Mikhailov et al.™ 4 4 - 4 - - Context-oriented, Graph theory
Rani et al.™ v v/ - v - - K-means, Traveling salesman
Wibowo et al." - v - v/ - - Genetic Algorithm
Andre et al." 4 - - - v/ 4 Web services, Think aloud
Niraki and Kim"’ 4 - - - - v Analytic hierarchical process (AHP)
Lietal™ 4 - - - 4 4 Mixed-integer programming, Cloud
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This research 4 4 - 4 - v/ Analytic Network Process (ANP)
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Figure 1 An architecture of a travel itinerary planning application under safety constraints
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Figure 3 A flowchart of the unsafe place and route filtering algorithm
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Table 2 Weight of Criteria

J Sci Technol MSU

Factor Criteria Weight Rank
Health Death rates 0.0710 4
Health lliness rates 0.0138 19
Natural disasters Death rates 0.0515 10
Natural disasters Disability rates 0.0452 12
Natural disasters Injury rates 0.0140 18
Natural disasters Casualty rates 0.0113 21
Terrorist / political incidents Death rates 0.0766 2
Terrorist / political incidents Disability rates 0.0476 11
Terrorist / political incidents Injury rates 0.0398 13
Terrorist / political incidents Casualty rates 0.0223 15
Traffic Death rates 0.0579 7
Traffic Disability rates 0.0222 16
Traffic Injury rates 0.0199 17
Crime Death rates 0.0788 1
Crime Disability rates 0.0720 3
Crime Injury rates 0.0701 5
Crime Casualty rates 0.0697 6
Safety facilities Hospital 0.0279 14
Safety facilities Police station 0.0576 8
Safety facilities Public lighting 0.0572 9
Safety facilities Public phone 0.0137 20

Tufaui 4 MITNTUALYBIFNIWAYIEITL7
. d o o A o e
uazLEBN Y Walianmalianfitaanzaugaa Uit
o :3 d' 6 = 2 2
AU m‘[ﬂnmsuﬂ*s:gnmmwayamngmmaga
duanNlaaany lauRasanandasn uiviasngin
sunngldnulusind jiunusaugls uaziduniszas
WHWNNTLARNN IASUINNTZUIUM TN LR LEWNIINTT
LAWNINNLT o I UTDINRT DInzuwANNLaaadBua
4. 4 ¢ s r
FounrianeIun IﬂiLLﬂ‘i&lﬂizﬂqﬂ@]’ﬂz(ﬂd‘ﬂa;ila@’m“}ja
PasrnIunviadne laoase mﬂleiwuﬁayamauamuﬁé’u
nan fﬂszu@hﬂ:LLuummﬂaaﬂﬁﬂﬁmmmﬁu'«nn‘*ﬁaga

nnanuiilugiudaya @1un1IRIIMIATURUAIN

Jaaanuvadaung IﬂiLLﬂiMﬂﬁ:ﬂqﬂ@T@:@]ﬂﬂaaudﬂmﬁu
N9TTRIIFUNIDIUA18N9 ﬁ‘*ﬁ’ayaﬁmmwﬂaaﬂﬁﬂ
y e A a . L v,
yasaauiien 9 luiad 1 Alawas sautdunatiuniela
winwudaya Tﬂ'ﬁLLmuﬂs:qﬂ@Tﬁa:mmmﬁm:LLuumw
UaaaA g UARAN U T U LUUV D ILEUNIIUL e
ilinudayafiazunuddisdnadvindayalugudoya
33 1 = o .:4' £ 6
IR NALTULA I NUFN 1WA LLazq@mm‘[ﬂ’mn‘suﬂ‘s:qﬂm:
ANUWIHAIA AR LVRIAZLUWUANMNUREANUARDAN
WHWNNTLARNNY OB WHWEIRNT U IT U WD IS
RIALUUANNUR AN LLAZTADUALLNWNITLAUNIIN

W&aIlw Figure 6



Vol 38. No 3, May-June 2019

A Travel Itinerary Planning Application under Safety Constraints

323

Suliaanndvinadiouazdom dinunisinams

£ . v
FINVLEADUANDUT

wrAATIUaaAfvrewa i wAnaiy

v & v
wesRzunm Tl aaRaERY ﬂiupwﬂﬂuﬁ

Tdoyarrulivasndiy
wnsan Ui aiingg

fenzuiuAnulasadovosandaingudoya

Tadlai

wiAATIU A RfB BRI S A LAl
v B »
vasRzsueuATuUaoRdEsua lug oy

fideyarrulivaands
rownndiluiad 1 ny. souLduNe?

™

Tei

A 4

1
W UATIULY

I
iyl

Taunswma
Tutndl 1 nusevidne

T

A v b =i M
WAL EE D ARELULA U BERIEVSUD @O RALE LAY

'

BraAuusunRfn IR LR uATIUaaniy

&
Augh

Figure 6 A flowchart of an algorithm for safety score calculation and itinerary ranking

ADENINITIADUALLNINTLAUNG LaLRaN

a Ao o &8 & Y o
nmaienfidfiga lapdrflafisazuundiuaiiudasadiy
duddry lasdnadanlunsnaunumaauniaiaes

lu Figure 7

. =l
LU 1 dudaui C

ﬂﬂl’ﬁl‘f’ll A

2
AUNN

dums 2 an1ufl B

Y

Figure 7 An example of trip plan option

971 Figure 7 wuinfimadendias lufsaan
7 2 uvis Ao 70 uit A uaz B lapidunng 1 andunialy
Tamnnudi A axflaanudi C ﬁag’lu%'ﬂﬁ 1 Alawas sewine
LN LLa:ﬁﬁagammﬂaaﬂﬁwaaamuﬁ C agjﬂu
gwdoys drwdumafl 2 mndumslufsanud 8 lif
“ﬁagamaaamuﬁi@ 5 lusadl 1 Alawas soutdwmeil &

WU TR AL UUWANNURBAABINIILEEN 2 N9
LREN AANNFDUNG1INY (9%
A a o o A

nEan?d 1 anndwnellTigaui
A 9 AANALURANUF0a A DIFn WA A Uaz C lay
FouN C 1ludunuaziunnanylaaanuadgunig 1

1 =3 v A dl o A al £
agdlsAany drdaounlusadl 1 Alalway SauLdwnIg 1
NN 1 WA zshezuuuaNNlaeanBuaIrDIUALAEN
UUNIAANAR LN LT UAIULNUAZ LU DILFUN I
A P o o A

NEan? 2 anndwnaldTigaui
B 220 NASLUUANNUR AN SUBIRDNUN B LATATLIAL
anudasaivlasadvzssnanuilugiwdoya Tadu
o o A Al Al o A
funuwaddawng 2 hasanlifizauila 9 lusad 1
AlALNAT JULEWNII 2 39U ILRRUVAIATLURAINY
Usaadvvasnnamuiilugiudoyasndudunu lunsd
lanuazunuainulaaadsvaiznIwnngadnis wialn

ad o de a o e oA A

nsdiildunsidasmslilanuila 9 lusad 1 Alawas

ARENIMIANUIAEUUANNLRaaN Y

dd 4 e .

PIRDNUNNLALITDILFAIAT Table 3



324 Jitimon Angskun et al.

Table 3 An example of safety score calculation
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Criteria Place A Place B Place C
Factor Name Weight No. Safety Weight Result No. Safety Weight Result No. Safety Weight Result
Health Death 0.0121 2 Medium  0.3800 0.0040 High 0.6400  0.0077 0 Highest 1 0.00121
(Pers./Yr.) lliness 0.0060 4 High 0.6400 0.0038 Highest 1 0.0060 0 Highest 1 0.0060
Death 0.1257 1 High 0.6291 0.0791 High 0.6291  0.0791 0 Highest 1.0000 0.1257
’f'a“"a' Disability ~ 0.0395 0 Highest 1.0000 0.0395 Highest ~ 1.0000  0.0395 3 High 0.6280 0.0248
(Z:ra:;:s) Injury 0.0395 5 Highest 1.0000 0.0395 Highest ~ 1.0000  0.0395 18 High 0.6280 0.0248
Casualty  0.0395 120 High 0.6280 0.0248 30 Highest ~ 1.0000  0.0395 0 Highest 1.0000 0.0395
Temorist / Death 0.0906 0 Highest 1.0000 0.0906 Highest ~ 1.0000  0.0906 0 Highest 1.0000 0.0906
Political Disability ~ 0.0906 0 Highest 1.0000 0.0906 Highest ~ 1.0000  0.0906 0 Highest 1.0000 0.0906
Incidents Injury 0.0486 0 Highest 1.0000 0.0486 Highest ~ 1.0000  0.0486 6 High 0.6287 0.0306
(Pers/¥E)  Casualy  0.0486 12 High 06287  0.0306 Highest ~ 1.0000  0.0486 0 Highest ~ 1.0000  0.0486
Death 0.0210 1 High 0.6322 0.0133 Medium  0.3908  0.0082 2 Medium  0.3908 0.0082
(P::Tsr_) Disability ~ 0.0113 0 Highest 1.0000 0.0113 Highest ~ 1.0000  0.0113 2 Highest 1.0000 0.0113
Injury 0.0113 2 Highest 1.0000 0.0113 Highest ~ 1.0000  0.0113 6 High 0.6289 0.0071
Death 0.0381 1 High 0.6289 0.0240 Highest ~ 1.0000  0.0381 2 Medium  0.3836 0.0146
Crime Disability ~ 0.0381 0 Highest 1.0000 0.0381 Highest ~ 1.0000  0.0381 0 Highest 1.0000 0.0381
(Pers./Yr.) Injury 0.0381 1 Highest 1.0000 0.0381 Highest 1.0000  0.0381 2 Highest 1.0000 0.0381
Casualty  0.0123 0 Highest 1.0000 0.0123 Highest ~ 1.0000  0.0123 1 Highest 1.0000 0.0123
Hospital ~ 0.0627  50m. High 0.6284 0.0394  150m.  Lowest 0.1494  0.0094 70m.  Medium  0.3870 0.0243
Police St.  0.0175  65m.  Medium  0.3836 0.0067  110m. Low 0.2329  0.0041  25m.  Highest 1.0000 0.0175
Safety
facilities Public 0.0984  80% High 0.6293 0.0619 85% Highest 1.0000  0.0984  85% Highest 1.0000 0.0984
(Min. or %) Lighting
Public
Phone 0.1105  85% Highest 1.0000 0.1105 80% High 0.6283  0.0694 81%  Highest 1.0000 0.1105
Total 0.8185 0.8284 0.8737
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