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[Abstract]

Recently, as users’ interest for travel increases, research on a travel route recommendation service that
replaces the cumbersome task of planning a travel itinerary with automatic scheduling has been actively
conducted. The most important and common goal of the itinerary recommendations is to provide the shortest
route including popular tour spots near the travel destination. A number of existing studies focused on
providing personalized travel schedules, where there was a problem that a survey was required when there
were no travel route histories or SNS reviews of users. In addition, implementation issues that need to be
considered when calculating the shortest path were not clearly pointed out. Regarding this, this paper presents
a quantified method to find out popular tourist destinations using social big data, and discusses problems
that may occur when applying the shortest path algorithm and a heuristic algorithm to solve it. To verify
the proposed method, 63,000 places information was collected from the Gyeongnam province and big data
analysis was performed for the places, and it was confirmed through experiments that the proposed heuristic

scheduling algorithm can provide a timely response over the real data.

» Key words: Social big data, Travel route recommendation, Shortest path, Travelling Salesman Problem,
Hierarchical search
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I. Introduction

IT 71z 2o Il TA| Tgox 7iE Hgos
ooty Ago] o] FojA| 1L QItH{1]. 7HE ol Qlof At
SRt WE U FE S sl RutdS 7 2E
Aoz olgsiy, URA HMS gt Ad= SNS(61%),
S27(34%) 52 7= ol8shs Zloz AU
olof Wial, ~4H FEE HioR o) 2SS AR
Adehe 92 W2 =32 TaR itk ot wAIS
23kl lsh, shbRolo] E2jE{3]oly sh=agsAte]
tietel =M A (4] 22 OE] d 271E Abs A A
A50] AT
A7F el Al A

ol AAIE Aol o] dWiAoz V2= Al
offiet 2.

« ojd} ZARR|A] 714} 917] Q)= TYK]|(Tour spots)

= oy

o WA ZAQ 7] SHolu s ofH I

« WGA| 19 o]F A2l LujlZ? ofd o]s H=

7t A A1}

+ OlF d=of| T off v]g2 o= FEVL?

9l UIg-2 ol vix] o3 x| 2] of| o
YA W, 4471 9leR] mheret 4 glojof gtk e
SNse} 2270 Al ALgARSe) 2jHE B ofH
Zefo]l A7t Q17 =R Lotiof gitt. o= o A7lE
87300 ot 242 Bjdjo]H £4o] BRFS o|ujsitt.

ojet s, [5-1015 Zeh ool AollA] Q1]
WA BEES @] st 22 HHoEE EEstylon,
2711 S5 oA AlE Kl% SHoIA A
gkl s AlAlstAt sttt 7Y StER AlEE Al
&otelH AREARS] A FoF meto] ”éﬁlﬁ}ﬂi, oIS s
AFRATO] o] 742 o|o|L} AFRAZF A5t SNS 218
£ 802 o g o) ARzt B e 32
Ane)5o] etest @x1s| Astd 2 ok Holck. A}
5 A 218 B ol A% 84 ool FFseh, o

dl

dl

koo

O]EO 7(

oA ALBAE TR B3t A Yalof gtk ol
A @AY gl

2 =20 4 Weole #4418 5o 1ol o
FH9 7] Y= FYRABLL, 0|2 off) A71F S|
A gsp7] 93t wpol chel 47131 At e AR
FBAIA Aot Tour API111S 53] Al #A]
HuS A A WO 44 Hu: 243
RS FHI2IANA AZoHE 33ololel2 ol gk Al

¥ WA, W, 44 59 Sefolx At FuleY, 7t
7to] Zajolx W 44 Whole BAS 29It o2
SI5H (13, 14014 AZhE Wg ol8stel, AL 55
A 2R 25 oz Seolauz st Q]
B4g AVgs) ok
%aﬂolw' 995l 248 59l dgsoz Wl gl
6 ]

o, olgz #gd o
32 3 Agato2A ALl e AR A7t gl
7} =2 o 2MES AT & AT A
1 SP(Travelling Salesman Problems) &il2]
1& lof Zejolx 710] Hghje) ofy Az
ﬂomq TSPE 8% A9, RE JHs¥ £¥S A2
o stz A2} ARto] 7jstRamos £7He 4 Qlrh
ole} Hste] Aot WRoME & 2
%91 A5A gAMl(Hierarchical search) HJ“*[HS]% St
sfo] M) ARKS Fo|nA} aigict

2 =20] 4L T3t 2o 28 ol Az
Ml BRist 7|E 7SS ARk 3goIAE Sejolx

al J
EEN=

GIN EE oo rr
=)

m

o A 232 AN SYINE 2E o 55 A7

4 = 2w X

Y AAl= opR2eich

II. Related Work

rlo

8 31 @aeiae 5550 A
® xusic S F 328 Hase
eishe mefojent o
oy &7, 7l ‘3< 2AE A o5 59 FHA
Xjol7} gick
[17]9M= o8] E/4d= IHg

A 9ol =4, %6}, 7173}@., WEH 043“7431, Oﬂl°§7<l“é"
HE %, WA s
2o = TrlpAdVlsoriT B A<
292 of3f J=5 27| 2sh o

>
;O
o
=]
N
o2
ol
@ M

=2

=

i

= ol
2

lo

=)

e

In
T

Bl w4, 5 7IA
AS de= TSP 452 AEsit (1812 ¥
mRpujE e SUA|/EAA], 2EE, EEEas d &9 5
o] ofsy =4, ofsPR|9] "M E dor 2AEHS Y
5tof, 2972 os) F=25 A7] flsl RS tide=
Ax 3l ool A Eel{Dijkstra) Fa12]E5-2 085ttt



Travel Route Recommendation Utilizing Social Big Data 119

=xo0g WA 2Al6h=
- RS, [19) YU, A, 2
: = 2ARS ARSHRAL 10T 713t
\7E AAEY 2 AR oD, 2 B 9
swq e stz 3
°| 9l 7

ESe] =1

S599 Qelol Basich Ao

Aol SR off) AAES AUSHIAL She Al
49 Aol K GI00], FEHO2 AHGAIS] MS
= mjob2 93] of# o] 72 olo} SNS 2 2E
o Stk 188 MigeR ¢} KSg, (20

£ Aol GPS 3uE 449 ol WHg Fastn
TfEio] GAGE AHGAIS] of2 U
PImIot el HuE olgol BEL AU M

c}

sl@sial a1} oh = oqag Vg
1A A 62
28 AR AR 9 %

[22]2 2= B9 5110151 P AREARY AJE o]

A T T BAS 59 hIsk off AAE AN ¥
WS Agtslect. (82 Hola%, EQIE, JAETH S
o SNS ZREO2YE A8AVL 54 Aol AT

gt Auel o Klolo] W} £91 So] og Wzl 1]
E 255 A5k AlE 71 Ao gish 715t
o, [9]ME sig A8l - SNS D& HBE EEor
iR SHE ofdy AAlEY 2 Au]2ao] tsl 475
ot [10]2 ?t==2 A" SNS o= %3 H”o}@l 714
2 35U 7 018 7101 959 o 94 F40) 28
stgick #lg WA SNS
Streaming API[23]2} WIA] AW 418
SAF] Tour APIS o]&5tich
[24]= 89 *BEIF2 ol&sto] 7l

s Agstat sloirt. B WES £7] ALEAP
Qe B9 27 N} Bojx| EAol Qone, of
& 89IeP] Sis) SIS Tour APIE ol8ste]
TF-IDF WAlg ) offn 82 7l9leg 253 &

© 719 Al g 8ol sae Agn) Hasl o281
S} 2 FRBIGAC. 125, 261 A8}
BEEE fop] Sla) B4% ARATE B4 7 o154

e @A aEien, R ¢usES AEsto] Jid

rlo

ruOHJ

ofaf T
d

o
AR O
Taes

jsj_"*r%

g2

ﬂJl

uFXx3s

Eﬂo:]aﬁ/\

_kO_

oo
2v a

MRS F

A FT vlet Zol, Y A& ol AAZ B
g 71E A7olA ARgAL) T4 Ro} meo] WAdt of
5 742 olol} 2l S AV HIt ¢lg A9, 2w
259 A=t @Als] A5t 4 ook Al 9t
ool 44 ool #4g B chEes o)

7[Rtz ofsy 4=

III. Proposed Method
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1. Popularity Score Estimation
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Table 1. Estimation of the popularity score based
on the number of reviews collected for one year
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Table 2. Tour spots and their popularity scores in
Geoje city
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1 function getShortestPath(graph, permuts) {

2 var min = 9999, spath = null;

3 for (var i=0; i<permuts.length; i++) {

4 var permut = permuts[i];

5 var cost = O;

6 for (var j=0; j<permutlength-1; j++) {
7 var idx1 = permut[j] - 1;

8 var idx2 = permut[j+1] - 1;

9 cost += graph[idx1][idx2];

10 }

11 if (cost < min) {

12 min = cost;

13 spath = permut;

14 }

15 }

16 return spath;

17 '}

Fig. 1. Algorithm for finding the shorted path from all
possible permutations combined by tour spot IDs
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Fig. 2. Algorithm for finding the shorted path from
all possible permutations combined by tour spot IDs
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Table 3. Tour spot groups and their popularity
scores in Geoje city

ID Tour Spot Group Score
1 | EHEML]O}F 1024
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8 | AEEE4+8% 227
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Table 4. Required memory size according to the
number of places

Number Number of Size of input Memory size
of places| permutations | array (bytes) (bytes)
10 3,628,800 10 36,288,000
11 39,916,800 11 439,084,800
12 479,001,600 12 5,748,019,200
13 6,227,020,800 13 80,951,270,400
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3. Consideration for Detail Schedules
AIRE ol = A 2of Algtat 4t 52
A T A AU Qloag, ZF 3RgA] A9 Q17
At 9 A s i 2dlE 4 o BERE &
Aoz v M km oo gt s 45 Q1] S0
JHA} 017] 9l K7flo] Zo]AE Sh =

2 & 25T
2 Ath M 2 ZojA o]E3)

|

km

=8|

z
L 790} A2 o]
390l wet chas 4R 4 9lom, Alxle] B
PSVS
E'.

m, SA}9] AL 2~4km AT 2

Table 5. Tour spot groups and popular restaurants
and lodge places near the groups in Geoje city

ID |Tour Spot Group| Restaurants Lodge
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IV. Experimental Results

1. Data Sets
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Table 6. Numbers of places and true reviews in 18
cities of the Gyeongnam province

City # of # of City # of # of
name places | reviews | name places | reviews
A 4,991 57,634 ol 537 3,232
%k 1,334 4,566 S 6,443 41,878
M 1,246 5,354 23 1,605 5,961
238 7,404 53,544 2+ 19,423 | 121,005
L+5H 1,498 27,881 =3 3,862 39,542
ek 2,603 16,853 55 1,310 12,982
At 2,645 15,525 skot 1,161 6,416
ArY 1,004 6,943 S 937 5,307
Qb Ak 4,823 44,724 3k 993 6,524
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Table 7. Numbers of tour spots and their true
reviews in 18 cities of the Gyeongnam province

City # of # of City # of # of
name places | reviews | name places | reviews
A 29 3,999 o 9 1,104
72t 16 2,019 = 9 2,536
iy 11 2,205 2 10 1,944
215} 25 4,099 2 27 4,231
L3 29 4,889 =3 24 5,861
ek 17 4,101 S5t 17 2,606
AL 19 2,570 skot 13 2,046
Ak 17 3,071 S 21 3,330
QEAF 17 3,236 gl 15 2,733

2. Performance Test

At 225 s de=

2P, 71
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Table 8. Numbers of tour spots with popularity
score > 100 and their groups in 18 cities of the
Gyeongnam province

City # of # of City # of # of
name places | groups | name places | groups
A 14 8 oy 3 3
e 4 4 S 7 4
by 6 6 23 2 2
215 17 8 zH 17 8
L3R 16 7 =3 15 9
Qor 10 8 5tE 8 7
AP 8 6 &t 5 5
A 6 5 S 11 7
i 7 7 il 6 6
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Table 9. Average execution times of the existing
TSP and the heuristic TSP algorithms for 5 cities
in Gyeongnam province (unit: milliseconds)

iy Existing TSP algorithm|Heuristic TSP algorithm
Name

o 160.95 3.92

AP 3.72 0.21

QFAF 1.74 1.94

2z 1.29 0.04

S 1701.47 3.90
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Fig. 3. Average execution times of the existing TSP and
the heuristic algorithms
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Fig. 4. Average execution time of the heuristic TSP
algorithm according to the number of tour spot groups
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V. Conclusion and Future Work
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