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[Abstract]

This study developed a system that can collect, manage, and utilize the travel routes of individuals who
tested positive for coronavirus disease 2019 (COVID-19) based on the data standardization and quality
management principles and presented the analysis data collected from the existing system. Unlike many other
countries in the world, Korea demonstrated a rapid response by conducting epidemiological investigations.
Further, the local governments have actively shared the travel routes of individuals who tested positive for
COVID-19 to facilitate proactive prevention of the infectious disease per the Infectious Disease Control and
Prevention Law. However, currently, there is no standard protocol for the local governments to share the
information, thus complicating the process of sharing, managing, and utilizing the collected data. Therefore, this
study developed a system that can facilitate sharing of the travel routes of individuals who tested positive for
COVID-19 by establishing database construction procedures and using the travel route of COVID-19 patients as
per the Disaster & Safety Information Sharing Platform and developing a data processing guideline, a data
entry system with default templates, and Open APL Although this sharing system was designed to
communicate the travel routes of COVID-19 patients, it can also be utilized in case of other infectious

diseases. Therefore, it can be used as a response strategy for future outbreaks of infectious diseases.

» Key words: COVID-19, Moving route Information of Infectious disease confirmed patients,
Disaster & Safety Information Sharing Platform, Data standardization and sharing system
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Fig. 1. Platform—based COVID-19 confirmed moving route
DB construction and sharing procedure
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Table 1. User Interface of for Registration and
management of moving route information of
COVID-19 Confirmed cases

A. Primary processing (Registration and detail view of
COVID-19 confirmed patient information)

B. Secondary processing (Registration and detail view
of Confirmed patient moving route information)
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2. Data construction and analysis

COVID-19 &ZIx} o] 5742 Hloly 45 i =i
AIRHA Edlo]x]ofl 37iE COVID-19 &xIR[oln, 154
He AIAHA gElolx]ol 370E COVID-19 1AL 7y
% 0|52 5olt}. COVID-19 &ZIA} o] 542 Hlo]E]
+ P9 7HeRAS 7L ARSI A, U A
THAPE 3715k 4R E 7IEoR Odiz etk
U] QEAL, w2} o] AR
AL W, SRR}, olsHE HEE
R, FEE 4= Al el
At KRR Rt gold &
Ao g S ool EASRH SRIATY] HAY
ol Ao 7]EAQ AEF 24, ERlde R 2~3Y
A7t Al 2of] slig AIARROIA AHARE &AIAF RS
Alseret. FAXRRLE 71 ZAIRA] R Aold 4%
7IZAIRA R 71EC = 4=stitt. COVID-19 SRIA

n
=

_O'E
1
g

)

0

ol

lo o

ro,

2L
o2

ol
—_—
ofo

ol
-
)

H1
fu
e o
P

e



160  Journal of The Korea Society of Computer and Information

ol=7g AW DBo] 2| eXIA} AW A= Holl ol

T =il A2 A HE R A HY
Table 29} 2o] 2020 19%El 9G7HAIOlE, AL | srery oy
ot NP SRR AR 15322200 A B [ meme maaes s
45 89,06574(AIAF g E HR|oH] 55.4%)0] 550 saps AL 2 1574
ot} ol % SAIAl B4 AuE A|4514 DB 14S A persemr oreey
3yt ofgolct. o e
_ o HAEA(HEE Z H4HE) 12.7%
Table 2. Data construction statistics (as of 2020.09.30) e ST
Num. of Num. of AT &7.1%
Local Confirmed | Confirmed | Num. of
oca Patients Patients Moving ey 73.9%
Government i
(PrimaryP | (2ndProc routes B E A 18.2%
rocessing) essing)
Seoul 5,262 1,826 22,747 ARAHPE 29.7%
Gyeonggi-do 4,398 2,133 25,752 IEHE 78.5%
Gyeongsangbuk-do 1,427 1,334 9,296
Incheon 920 529 8,527 Fig. 7. Status of Information disclosure of COVID-19
Gwangju 495 337 2,585 confirmed cases by Korean local governments
Chungcheongnam-do 487 347 2,599
Busan 422 421 2,985 . o
Daejeon 360 360 3,192 28 &=9] 20209 14528 997HK|9] €8 370 I
Gyeongsangnam-do 291 218 2,588 _7;3_0]% JEHE§ /\]7_1'5}5}0:] }.\:-l-izliﬁ Fig 8;_} 7!5}2‘]:]' 7H
Daegu 286 276 1,892 . _
Gangwon-do 222 108 1,542 ?_I%IH ‘<T>"7H§ K]%%}J_i 9\:1% %’}ﬁ‘ﬂi, L}O](ﬂ%lj])
Chungcheongbuk-do 172 172 1,197 A8, ARR AR E) T2 AR89 XA 718 % dx
Jeollanam-do 170 66 484 ) . B
Ulsan 147 147 1653 | = Qo AR 371&0] IA T4 59 71 0= mjore]Qjot
Jeollabuk-do 128 84 612
Sejong-si 76 76 881 T P m—— R ——
Jeju-do 59 59 533 I
Total 15,322 8,493 89,065

COVID-19 &1IAt o] 5742 A% DBE vz 7|%
Aol A A AFE] YEQ S 24 2 AIZEHE AAlst
¥on ¥4 =12 EXCEL 2019, SAIEA3E A4

o
=

2= T2]17 YEYIT A|Zs T2 T3H9] VosviewerS

LLaGCHI5]. Clolel BAS Am, 2 AR
COVID-19 &Ia Amol 27} @3 BAat A,
COVID-19 IR} 7|5 W (BHRIRFEA) 7oA 2 /e
WeA/BA) U olEHE AROIESH EA/015KA
9% /015 tho] B4 w2 At T KAAlS
o Ay 7z Mgstel ExIstAle] HuE B}
T glout KA A AlF et ) Hept the
o A4 7] WZAE T Q)= Axolrt. mehy B4
2 9J5lA AR HolElLe AIXIANE Elole] S4do] 1

g2 wrgslo] 9o0] AxRelA Bl e dol
= DB 753 BAUgIA Aglsisict

72 | >+ [ 7%

Fig. 8. Status of information disclosure on COVID-19
confirmed cases by local governments (Monthly trend)

- . . COVID-19 SR} 7R A W(EHIAE A e 2 /AT

WA 24 XXHAQ] COVID-19 EXIAF o] 7] & Q08 /7 Wl o] E 42 AH(0]EEM 7 /0]EA 4
i}%%@léjéﬂ}%q%ﬂ}gq = oTr o/ o o/ X oo o O oL © o o1
® 9%/ 540l thet ¥4 ZAuke Belse ofle} 2



A Study on the Construction of Moving Route Information Sharing System of COVID-19 Confirmed Cases 161

ot 28 24 2us AlAetstd ofef Fig 976 Fig 12 (5) IR} Bt &4 SA : Bt 10.671 / SR TN /

7R 9F 2t A 11278 / &4 14
(1) 2= Alo] 2Rt g A Of Fig 9 K%)  (6) BRIR} ol 4 0 QJBAIM > 22 5 A >
- NEEWA NEARH] 9  BAF > ST > 27 9 AU > LEAY > BERSRISAN > B
B> =97 > ZHT > T > TIE AT A > e 5 Al
- AN P\ AR 29 YA > DA > BAA > (7) RIAF O EAIA O] AT EH > Qukk}RF > AJ5HA
PR > FEAL > T[Ef Al > B2 > BIA| > SR> ZEIRIES > 7[R A > 3Rt

(73D > AP > AE > TEHES ol 54t 2

Fig 112 7 #Ale] 0§42 53 420l 0|54
9e gcFetece B% ol dojel 15 Al 9
U3t olF4thE 78 IS PuE BElgion]. T2y
19 7ol 71 S FLE 40 Aok o BA)
T8 UEE U9 BL e AT 2 YO

=2 O LIS

7| EHEH A

st
........ = A HEX2F
—="L_ %= o
EH A~
Fig. 9. Distribution of COVID-19 confirmed cases in X] ‘c')'|.7<E-|

the Seoul Metropolitan Area

7| EbXFEE

(2) SIA} kg 9 FRUY > QYA >
o213 > 7}

Fig. 11. Transportation mode analysis result

Q) At HEE = /¥ - ZE > 7HE > Ve > AR COVID-19 &I} o]574 2 A H DB AMux} AW =
S8 > A7/AA uigog sIARE F2UH9 74y Ao PAE 9=

(4) SAF 54 95> W > VR > 485 > Yow AzelsH ol Fig 19 2t
9 > 55 > JjEHEs By X3
Fig 102 3 21}19 &%l
SRR WAL AN 12oln] EAE W}

o L
O FAS 710 WA A 4 ook Y B4 A
:

'j\l‘J'UI
=
saaw zmpe e Fig. 12. Visualization of the network of transmission
e w of infectious diseases among confirmed cases
=zeE gy 3:5‘
wEs @ P o=
=iuE _ i OBt 28 [T
s % Bl .
S | PEFES) EESE = 3T I
T B =50) o7 28 Aujel Ao 2.9 ZRHE
s o T TS e .| 7]9 COVID-19 A} 05742 A¥ 2.9 A7 thgt
ggge B&VIE sa = 5 = 3 1
YN 79 5908 28 7|qants g5 Fig 133 2tk
RE

Fig. 10. Visualization of the network of symptoms of
COVID-19 patients



162 Journal of The Korea Society of Computer and Information

L T I
> RIRPE HE A oS 1 Ho| » GlOJE| ¥ EFst

v H0JE| F222| of2iZ v AEA Q= Hjo[E| 75 7|8t OR
v XRHZHEE 2R 3 3% #E ofElE v BYUE YE 3 2 0

HoJE] EE3}

XX 7HE 7|Z0f h2 pjolef 15 > HE YHAAHUE ALBR DB TS

v UBNAR R 7R 52 v B|O[E| BES} || BlO[E] U

v R HjOJE] 22| of2fS v BSE YR NS S G0 ST
v GlOJE HE L HE Al HotA HY v obgEol e 2e| A NS Sfet 7| KIS

¥

oloje] 7%

S8R0 R 24 HIB 2R 0IE > U} SHEIR OIS HR ol i B3 24 ks
v SEHE MuA| A0 22 HE 74N oz v RIRH| B7H 7|7l o chfet e 24a
v SoiAE B gu g4 Uiz e LT EE TR

gy

> Bt e Hel7ls glg > BE 7|¢hobdxiel i 22| HiA| HZ
v 27H 0| Lot A 22| ZTRAA 2l v McerEAE 3R SHE0| Be| ZRAA X
v S8 PE B2\ 4 0jH|2 BERR| o248 v Y EolE 22| U HS T HS

> S o] Ciiet H XIS et gg » A=LH9 2K} 0| SZ2 K HIS OPEN AP HIS
v B2 A 0]H|2 A AR YEHS of2ig v H0|E| A S HiZE 2t Open AP KIS
v A 7| XX BN B E 4 v 23 Y HIZ 8 HIZ o2 HlojE| 288 50

LY

v

Fig. 13. Expected effect of System utilization

IV. Conclusions
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