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ABSTRACT

There are casualties due to inundation and flooding due to intensive typhoons or heavy rains in summer. Due to such
damage, the biggest disaster is flood, and in order to reduce human damage, this paper proposes a shortest distance
algorithm-based pedestrian path search study using Map APIL. This system selects Map API through comparative analysis
and provides the shortest route. The route explored is in JSON format and the data of the shelter is stored in the
database. The route search system designed and implemented based on this data locates pedestrians and provides
evacuation routes in case of flash floods. In addition, if the route cannot be entered while moving to the evacuation route,
the current location of the pedestrian is identified, the route is re-searched, and a new route is provided. Therefore, it is
believed that the pedestrian route search system proposed in this paper will prevent negligent accidents.

FI19E : A= e, gin) 2, o 29 31e]E, JSON, Map API
Keywords : JSON, Map API, Path detection, Shelter, Shortest path algorithm

Received 25 November 2022, Revised 28 November 2022, Accepted 1 December 2022

* Corresponding Author Hoekyung Jung(E-mail:hkjung@pcu.ac kr, Tel:+82-42-520-5640)
Professor, Department of Computer Engineering, Paichai University, Daejeon, 35345 Korea

http://doi.org/10.6109/jkiice.2023.27.1.117 print ISSN: 2234-4772 online ISSN: 2288-4165

€9 This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License(http://creativecommons.org/licenses/by-nc/3.0/)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.
Copyright © The Korea Institute of Information and Communication Engineering.



RN B EASHS[=2X] Vol, 27, No, 1: 117-123, Jan, 2023

.M B

2| A Ao &2 Qlal A AAA o2 Tl E pkal
713 H3LE Hol 713 vldAE, 715 91712ks 8017t
27131 Q). ool AHjAR|o A EA|SER A Ao
of &AW HA T A7} v A Stk FAl ol o]
2}t & gdll= 53] ol 5Hol HsA o= YAtk

Folu Aut 717ke = Qs 9ol 7k Al st
A, A, =4 Eo] ARITH1-3].

ol gt T Al = sl WA= Hdll= vid S+
SHAA =7k A= it s = Qlsf Jot 2ol of
& ke = S npegteh shA|vk o1 wlsf= ok
fiz oo o s o5 Heksh A7} Mg s et
[4]. o]& Heg o) tisiAl= S5 A7t Ay st
P& o TR Sl AlNlEeU AFE A9 9] o] A F
oA Hof & o A Eis F= A A" Y] oK
o] ZA i s-8].

olgfRl A sidsty] eliAl 2 w=ioll A= Map
APIS &85 2k A2 dare|E 7|uk Haxp = o
A AGE AQHRIeE A Test-bed FFHS A7 5
I Al ARG E H vl E o= A5 o E Al
EE AR E 2T A 2] dare]E3 Map AP1O] H]
B E5) AAE Dijkstra®} T Map& AH&3ke] 2
YA A= A A" A 9 GEsto] o] §-Apof| A
o] 25 Algith gy 22 ol F 53 A%
o) st wl A YA A B 2E AeAste] o

Al Alggteh ofof] B3zt F= g A2 FES
}\]__9_6‘}._‘:_ 01_9-7}];01]7—" oLA3 ARE X—”:’—-‘SPoi e

Sk A Aol ol s £ 4 e Aol et
ek,

10

N
i:l

-I.I.

I, 2k

[

o

2 7ol A= Map API®} test-bed B] 12} A H -85
71453k Map API= Hajako] 72 Bhalah] 913 A}
231t} Google Map, Open street Map-2 =+Ujj ARg-0] 7}
3551c) SHAIRE Map S A|Zbslobl e o Haphe ojet
A= TS JYPstr)of =T} FestA AlZEHE A
oFol A5k} o]of Naver, Kakao, T Map2 H| 54
£ E3F Map APIE AA3}9ith Naver Map-2 HHlY

118

AppollA= =E = TS A shA|Rh PC H A of A
= A3 4 §10] Test-bed Ao 4 1 72 g0l
Al S A 29kl Kakao Map2 714 A&3t A2 E &
ABA|TE A5 E= 715 APL o] @]of] A2 E715k3
t}. T Map-& Map 2] =57} Kakao Map9HE Q&5 7
27F Y EA] AL =E A2 gl 75 APIE

Al st Fdol] ARg-g 4= glo] T Map APIE AH8-8t
Kk

Test-bed A3t 2712 A WA, hoj g 4= %

7HEE A, % 0, 9 el A% 9
. A ] AL testbedU 81 polo] F4 @
ofstolch 15401 o 5 71o] 35 A9l &
HALS B3] Q7S 253} test-bed = 347 Bslo] A=
7h AL, el Aol gl AL o ES A S
t}. tjg] 7 2E& JSON(JavaScript Object Notation) & Eff
= AZFRITH9]

i rlr

o B -2 on
of &b gt

I AJAR 47

oA BA A= B A AlAE ) A WE=
g gtk

=

>

3.1, AlAR 74
B i=Rol 4 AlQkshs AR
£ 3 1of Urehych,

Table. 1 System development environment

CERES ERE

oS Window 11
CPU intel i7-9700
GPU Nvidia Geforce RTX 3060
RAM 16GB X 2
Language Java
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Fig. 2 Data flow chart

3.3. HIO|E{HO| A A

dlolefuo] ol FroFglo] BUE HHE A
o, Fd, FUH B, 2 FU IDE AL o]y

o| oA tiu] == JSON 1l Fej= #3ech

GeoData= X3 d|o|E]o|H tju] A &2] JSONZ} GPS
£ H3I3 GPX d|o]E| & #]%}5} 1l RecreationForest H)

o] &9] glolg 7+ AZ-& 73}l Foreign key S A

TR I/n A dloleHolAs & FAdTrh 19 3
o tholo] 132 Hashh

119

Map APIS 225t 2|t 2| 22| 7|4t H3KL A2 =Y o4

Recreational
Forest
Information

Recreational
Forest ID

2 oM i = o AR S W8S ARtk

41, 0p7 MM U oofE AlZst

55 HolE & ARSSte] A= g AHEE AR
stoich. k51 1 BRsk ghe clol el BAlg
& F5 Y W G A dolE e 2E5t0] g
SRtk 19 4 B Hlo|elE HAI5te] data set©. 2
AT A3 R ARS e Test-bed 2]2fe]
g2 ARg-o] 7Hs3h 1 data setS- A/d5ko] A
o) 83t} 13 5% test-bed 1] 4 data seto] =] 1

g 62t vpA S A/ sto] Aol skt

Name latitude longitude
0 Recreational forest entrance 36.221569 127.341099
1 Luce Pension 36.221800 127.339700
2 parking lot 36.221459 127.338238
3 information 36.220983 127.338547
4 management office 36.218002 127.339095
5 Forest Cultural Recreation Center 36.215725 127.341584

Fig. 4 Test-bed shelter data set
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Name latitude  longitude i%—ﬂ U]’ﬂ EHJ_]/\ J.]—?_]’éli U]’ﬂ“ A]"Q‘X]’—’] zu]. ]
0 S bul Matural R tion F t 36.808047 127.846769
eongbulsan Natural Recreation Fores %Z_ —H U]—%] ‘_ /\]——Q—Z]—7}- o]% 78];—‘ L]—E]—LHL U]’ﬂi
SR o) Aa= HEl=
2  Gangsibong Natural Recreation Forest 37.050883 127.408328 A7dskalnt. 1 82 i) _OEE JSON dlo|& FHi5
3 Kalbongsan Matural Recreation Forest 37.8336534 127.465159 q—E"LHJ-— :lE\:lJ 9‘1_‘? X]EOH %E—:‘l% 7&3’,]—% L"EPXB\E]'
4

guleumsan Natural Recreation Forest 37 454013 126.876365

1 Jangtaesan Matural Recreation Forest 36 215957 127.341278

: Array(1)}

189 Sobaeksan Matural Recreation Forest 37.060693 128 467308
190 Joryeongsan Matural Recreation Forest 36812340 128.046242
191 Dongducheon Matural Recreation Forest 37.880885 127137147
192 Jeolmul Matural Recreation Forest  33.440049 126625203
193 Gyorae Matural Recreation Forest 33.451364 126.656711

Fig. 5 National Recreational Forest data set
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Fig. 6 Create test-bed area shelter markers
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Fig. 7 System result output
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Fig. 10 Re-route due to flood events
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Table. 2 Existing evacuation route
name distance time destination
T.J. Lee 0.2 km 2 min. management office
S.W. Jeon 0.1 km 1 min. information
M.W.Cho | 0.2 km 3 min. forest culture center
G.D.Hong | 0.3 km 4 min. information

Map APIZ $8%+ 2/t 7{2| 2malE 7|uk B 22 M o7

Table. 3 Evacuation route avoiding flood coverage

name distance time destination
T.J. Lee 0.2 km 2 min. management office
S.W. Jeon 0.1 km 1 min. information
M.W.Cho | 0.3 km 4 min. management office
G.D.Hong | 0.3 km 4 min. information
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Fig. 11 Result output page of monitoring system
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