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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
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III. Proposed Method
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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
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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
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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
5H
(]

v} Hjotst Heuristic TSP ¥112]59] Al A|7HS- v] s}
@t Intel Core 15-8250U 1.8GHz CPU, 8GB mj|22] &t

2ol Uzol K13 ol

4% olojel2t Table 69) WA HH 3, Q7] H4
7h 1008 ool RIS AhEstol olgataict. ol
) YRR POz AAZF FAHo| o|RolrlE 7
97} won], ZA thiol BE WA} EFY A9 A}
gfe] BRI} ol 4 9] hgolck. 4 dolel]
3 YYAI 49 I8 St ofefet 2ok

Tw

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

Aol TR 271 1] olslel £A] SR, A1,
P A, B HOIEP} O §EICE T 0lg Table
1045 oIt Hlgt 2ol VYA 471 1270 B 2
AR 9ol oF 5.7GB| tlRel7t Basts, A Lvels
3 Aol o2 QulER e A WAy Theolct

ol = 71E U At YUASY AP AZHE HojE

th 109] 292 83l dofAl BautS Fs

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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