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Abstract
based on expert recommendation. The proposed algorithm generates an itinerary by patterning a

In this study, we developed an algorithm for automatic travel itinerary planning

number of travel routes based on the automatic itinerary generation method based on the routes
recommended by travel experts. To evaluate the proposed algorithm, we generated 30 itinerary for
Singapore, Bankok, and Da Nang using both algorithms and analyzed the mean difference of trip
The result shows that the

itineraries based on the proposed algorithm is not different from that of VRP(Vehicle routing

distances with t-test and interater reliability of those itineraries.

problem) algorithm and interater reliability is high enough to show that the proposed algorithm is
effective enough for real-world usage.
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1) goistn S2HEITAGAF, A1A A, 2LAA =}

2) dhdoista S 2HITH I A, A2A4 =

3) ity S 2HITHG AT, A3A A
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oA Au) 2o gk He o] %
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lFAAY 7HE &l il 2

Gavalas et al., 2014, 2015). De Choudhury et (2017) 2
448 sty o] &Y TEAIE

al. (2010)2 Flickerd] 4==% ARxlE 7[Rto = g
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A (Vehicle routing problem: VRP) & ilg]E o 25 AHE F e dagEolt
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Table 1 Four-day Itinerary generated by Two Algorithms

Itinerary Generated by Automatic Trip Itinerary Planning Algorithm (ATIP)

Day 1 Day 2 Day 3 Day 4
Universal Studios ) ) Read Bridge
Placel ] Bugis Junction Orchard Road
Singapore Jetty
Place?2 S.E.A. Aquarium Raffles Hotel Clarke Quay Esplanade
Adventure Cove Raffles City Marina Bay
Place3 Waterpark Boat Quay Shopping Sands
Place4 Vivo City Sctiléle)t Marina Square byG?}{(eieIrSIZy
Trip
Distance 16.5 km 10.5 km 13.8 km 12.0 km
Itinerary Generated by Vehicle Routing Planning Algorithm (VRP)
Day 1 Day 2 Day 3 Day 4
. ) . Adventure Cove
Placel Read Bridge Jetty Vivo City Orchard Road
Waterpark
Place?2 Marina Bay Sands Sct;}rléle)t S.E.A. Aquarium Bugis Junction
Universal Studios
Place3 Gardens by the Bay ] Raffles Hotel
Singapore
Placed Boat Quay Esplanade
Placeb Marina Square
Raffles City
Place6 Shopping
Place7 Clarke Quay
Trip
Distance 13.49 km 11.38 km 15.67 km 10.92 km
W ool F o|EAG Aol} gk S BeAFS A% TAHA ARE bR 2
AAsE Aol Bast oF dd £AF ¥ oh WA ArkE=, ohd, wEd da) 12709 #
FAES Qo F duelEe Fo AR BT TISHE 10719 982 A 7t o
T oodBe] T ool el WA SHEE Aol x3E Y BAAES o= AHA
t A4S o835t 1 AolHE FAHsSIAT t- A duElss ol&std AERE AT
AL FEE9 He HolE vludts WHo o] T w7t W2E AR AFAEZEA BE
2 5 AFAA AS AR Ll Ee] F o] ZF olEAYFE ol &t FHREE A4S
ol gAY A F &Ho] glas Fgste YR Mgt mpxjeto 2 F 30709 HARE ALY
2 AMEE AT of £71% ¥ F B AFHETIA olH A=
T SdoA B Ao Aoty daglE 7b  FHE v E PGristeE &hal, 3ot
S B3 AAEE oAHo] dHdHom E8IMssH Aol digh FAALE AEEE ek
WA AFe 7T gagEs e AdE oA A A7 MEE A2t A 24
ol e AAl o8 diLrkese] 444 A daglEs ol&gh oA o|F g = Table 2
el AAE 7 AR APAAS ddetEE k%l o elom t-AAI} Fr4A3Z AP E= Table 3
th ol 98 7R} AbololA FrErE delt o of Zrh A Ay}, B AFfoA Ak dET}
HAARIAE onfsh= HAHART A= E(Interrater HAE AR daglsol T AAARS
reliability) & 57331t (Seong, 1995). VNFEor HZAH ARE QA E AFHREA
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Table 2 Total Distance of Thirty Four—day
Itinerary generated by Two Algorithms

. Distance Distance
Trip

(AITP) (VRP)
Singaporel 2.2 61.901
Singapore2 74.6 61.779
Singapore3 52.8 51.456
Singapore4 119.7 72.321
Singaporeb 74.4 63.383
Singaporeb 46.4 42.266
Singapore? 72.1 63.269
Singapore8 51.3 43.242
Singapore9 71.3 54.797
SingaporelQ 58.3 55.622
Bangkok1l 334.5 333.387
Bangkok2 333.3 336.585
Bangkok3 3284 338.113
Bangkok4 338.1 332.906
Bangkokb5 308.8 326.847
Bangkok6 341.8 322.795
Bangkok7 329.2 326.39
Bangkok8 314.8 336.585
Bangkok9 88.7 98.786
Bangkok10 122.8 117.596
DaNangl 56 46.603
DaNang?2 91 77.503
DaNang3 143.8 126.074
DaNang4 310.1 243.728
DaNangb 237.7 186.47
DaNang6 223.3 168.829
DaNang7 118.7 103.475
DaNang8 173.8 105.05
DaNang9 1121 116.52
DaNang10 362.6 488.65
Mean 178.75 169.77

Table 3 Result of Distance Comparison

t-value P-value ég%ggﬁfg
Trip
Distance 0.279 0.298 0.91
dugErt PJitgow o AA depgtort
A Aol FANOE fFonFA % A
o eyl =8 #rHAcr Brke]l Qe ol
0912 H7FAZE FABA7 =vha B 5

(Cha and Kim, 1994).
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Input: #FA(P), #FA /N4 Pn), #FA AEZH5Pv), L (H), A2l (distance),
22 7)< (Dn)
Output: Dn¢] =2 %] D[dl, d2, d3, d4...dn]
do
D = [I; //&713}
while(Pn > 0) /#3A 7lw-E vl
Pn-- // #33A N 23k

if(distance(H , P) == min and Pv == max) // £93 334X 7Ag7} H4L2AA

then for (k =0 to D.length) /22X W4 v
if(Dk] = P) /5% 5479 & ]
then D <« P /4R 2 55
k++ //EHAA AN F7}
H< P /59 544 39= 5
(Th &334 AAs A 718
if(D.length == Dn) // S2*] 7}5(Dn) 470cl™ Ul 7§e 544 D d
return D
while (D.length < Dn)

Step 4 A4¥ A= Hd3 - Step 314 AHH F 23d REL =45 JRF A% 2
AeE mgom AgAAY FAE P BYAE Aste] = vt wh

Step 5 WZE A2 H¥ - AR 5ol oERRAA WAE HUE FoR A
7 Ee olF e Awstel 9w o444

D = [[3, 45, 7, 2], [3, 45, 7, 21,[3, 45, 7, 21,[3, 45, 7, 2]]
GD = [[1,[1,01,01]

e W3 sk &

FAFSl §-AFE (Cosine Similarity) A4k

from sklearn.metrics.pairwise import cosine_similarity AF-&3lo] A= AAE
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«(FA) g = 2HEITH G Fus
o WA FEok: A2 H 9 e-Learning, <&l A¥F
UE, 2HUES A, ARA 2

o

A A (So Jin Oh)

3
v distal F sty 4G stat
srately|aY A B ety
A9 rE A}
sarately| Y A B ety
A re uhat
. ( HIT7H g g3 w4

AA) shgoistu =2 sk
« $Al ok CRM, Data Mining, 31 <18 %
Z

|Zzyand A ENZ

jud)
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