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Hién nay, dai dich COVID-19 do virus corona SARS-COV-2 dang dién ra vo clng phuc tap va khé
ludng vi su xudt hién clia nhiéu bién ching mai va cé su lay lan nhanh. Truéc tinh hinh do, viéc
cung cdp théng tin chinh xac va nhanh chong vé tinh hinh dich bénh clia cac co quan quan ly nha
nudc dén ngudi dan la can thiét va vé cling quan trong. Tuy nhién, hién nay cac trang web, Uing
dung chi cung cdp thong tin rdi rac va khong cé su théng nhat thong tin gilia cac trang web, Uing
dung vdi nhau. Biéu nay gay nhiéu thong tin clia cac co quan quan ly 1an viéc tim kiém théng tin
clia ngudi dan. Trén co sG do, bai bao nay dé xuat * Xay dung WebGIS cung cép thong tin vé tinh
hinh dich bénh Covid-19" trich dan va téng hgp théng tin tir céc trang thong tin chinh théng cla
cac co quan quan ly nha nudc véi 2 muc tiéu chinh la: Xay dung WebGlIS cung cép thong tin vé
tinh hinh dich bénh véi cong cu gilp tu dong canh bao bénh dich tai dia diém ngudi dung truy
cap (theo vi tri GPS) hodc tim kiém theo dia chi; ngoai ra con cung cdp cong cu gitip ngudi strdung
tim dudng dén bénh vién gan nhat. Ngusi dan khi s dung cong cu nay sé nhan dugc thong tin
dich bénh mét cach chinh xac, nhanh chéng véi cac théng tin dugc hién thi mét cach tryc quan,
day du. Xay dung co sa d liéu khong gian vé y té, phuc vu nguac lai cho céc co quan quan ly nha
nudc co thé st dung khi can thiét gitp dé dang quan ly di liéu cling nhu cap nhat di liéu mot
cach nhanh chéng va chinh xac. Déi véi co quan chiic nang, co quan quan ly khi sir dung cong cu
nay cé thé dé dang khoanh ving 6 dich, cap nhat tinh hinh dién bién dich bénh mét cach t8ng
quan nhat, qua dé cac ca quan chiic ndng sé dua ra nhing chi dao chinh xac va kip thoi nhat. Hé
théng WebGlIS dugc xay dung bang cac phan mém ma nguén mé va st dung ca sé di liéu khong
gian vé dich bénh dua trén phan mém PostgreSQL va phan mé réng PostGlS, phu hgp véi yéu cau
va nghiép vu trong tuong lai déng gép cho xu thé phat trién chia sé cdng nghé. Ngoai ra, bo thu
vién Framework Flask clia Python gitp két néi cac phan ca s dir liéu trén va giao dién ngudi ding
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(HTML, CSS, Javascript) dé xay dung céc I6p dirliéu ban do chuyén dé vé dich bénh.
Tu khoa: WebGlIS, Co s& d liéu khong gian, Covid-19, Dich bénh, Flask, Python

GIGI THIEU

Virus Corona SARS-CoV-2 géy ra dai dich Covid -
19, dugc phét hién l4n d4u tién tai thanh phé Vi Hén,
Trung Qudc vao thang 12/2019, hién 1a dai dich nguy
hiém hang dau véi téc d6 lay lan va s ngudi ti vong
cao. Theo s6 liéu théng ké cia Bo Y t&! tinh dén théng
06/2021, c6 226 qudc gia/viing lanh thé ghi nhan hon
176 triéu trudng hgp lay nhiém, v6i hon 3,6 triéu
nguoi tit vong. Riéng tai Viét Nam cung thoi diém
véi hon 10.000 ca nhiém va td vong 58 ca. T chiic Y
t€ Thé giéi (WHO) nhan dinh dich bénh COVID-19
sé con kéo dai trong nhiéu thang tham chi l1a nhiéu
ndm, tiém 4n nguy co lay lan toan cau.

Trude tinh hinh dich bénh ngay cang chuyén bién
phtic tap, viéc nhan thtic dung ddn cia mdi ca nhan
g6p phan rat 16n dén viéc han ché anh hudng cua
dich bénh va dam bao stic khoe cho ban than va gia
dinh. Trong d6, su lién tuc va kip thoi ctia thong tin
lién quan dén COVID-19 1a v6 cung quan trong dé ca

nhén t6 chic, co quan quan ly c6 thé theo doi, gidm
sat phat hién sém vi tri 6 dich, c6 nhiing bién phép
phong bénh ciing nhu cach ly kip thoi, qua d6 khong
dé dich bénh lay lan trong cong dong.

Ung dung GIS trén web - WebGIS la mét hé théng
thong tin dia ly dugc phin bé qua mdi truong mang
mady tinh (Internet) d€ thu thép, luu tri, phan tich,
thao tac va hién thi di liéu thong tin dia ly dén nguoi
dung. D6i véi dai dich COVID-19, viéc sti dung We-
bGIS c6 nhiing vu diém rd rang ddi véi ca nguoi st
dung va co quan quan ly. Ngudi stt dung c6 thé truy
cép dén trang WebGIS tlt moi noi va khai thac cac ting
dung ctia GIS ma khong cén phai ¢é cdc phdn mém
ddc quyén; dong thoi, WebGIS cho phép nhiéu ngusi
cuing truy cap vao mot thoi diém. Cac cd quan quan
1y c6 thé quan ly dugc dii liéu theo théi gian véi dung
lugng 16n, thong nhat va khong bi trung ldp; ngoai ra,
cdc co quan quan Iy c6 thé cap nhat thong tin lién quan
dén dai dich COVID-19 nhu vi tri co s&'y té, thong tin

Trich dan bai bao nay: Chi T K, Buc T T. Xay dung WebGIS cung cap théng tin tinh hinh dich bénh
COVID-19. Sci. Tech. Dev. J. - Eco. Law Manag.; 5(4):1870-1880.
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dich t€ ti d6 gitp hoach dinh cac viing nguy hi€ém cin
cach ly, cac khu vyc nguy co lay nhiém cao.

Xudt phét ti nhiing ly do co ban da néu, bai bdo nay sé
nghién ctiu x4y dung hé thong WebGIS, stt dung nhu
mot cng thong tin vé tinh hinh dich bénh COVID-
19 tai Viét Nam, phuc vu cho viéc quén ly, cap nhit
thong tin chinh xdc, tryc quan va canh béo kip thoi
dén nguoi dan.

TONG QUAN VE CONG TRINH
NGHIEN CUU TRONG VA NGOAI
NUGC

Hién nay, tai Viét Nam va trén thé giéi da c6 nhiéu
cong trinh nghién ctu va tng dung vé dich bénh da
dugc trién khai nhu Website t6ng hgp ctia Pai hoc
Johns Hopkins My 2, Website téng hgp clia Kompa
Group3 , trang tin v€ dich bénh viém duong ho hip
cip COVID-19 ciia Bg y té', Ung dung Bluezone*.
Tuy nhién céc trang web, ting dung nay van con thiéu
su théng nhat gitia cac thong tin véi nhau dan dén viéc
c6 thé c6 sy sai 1éch thong tin, thiu nhiing canh bao
an toan dén tiing ngudi st dung. Ngudi dung khi c6
nhu cdu di kham, xét nghiém dich bénh hodc mudn
kiém tra su tiép xtc v6i bénh nhan nhiém bénh lai
phai sang mot ting dung khac dé tim kiém.

TONG QUAN VE KIEN TRUC HE
THONG CUA WEBGIS

WebGIS c6 ba thanh phan chinh la tdng co s dii liéu
(CSDL), tang giao dich va ting trinh bay >°. Trong bai
bdo nay, kién truc tdng thé hé théng Web GIS du kién
duoc thé hién nhu Hinh 1.

Tang giao dich (Back-end):
Python va cong cu Flask c6 chtic nang trung gian gitia

stt dung ngédn ngi

tang dit liéu va tang trinh bay, khi tang trinh bay gui
yéu cdu dén dung dia chi cua tdng giao dich, tdng giao
dich bat dau phan ludng dit liéu va gui yéu ciu hodc
tinh todn dén cac dia chi can thiét thyc hién chiic ning
xac dinh.

Tdng dit liéu: (Database): c6 chiic ning luu trit nhiéu
dii liéu va cho phép loc di liéu khi c¢6 yéu cdu mot
cach nhanh choéng, chinh xac. Véi di liéu GIS, CSDL
s€ c6 thém chtic nidng v€ khong gian, tuong ddi phtic
tap hon so v6i hé quan tri co s& dii liéu thong thudng.
Bai bdo chon sti dung hé quan tri co s& dit liéu Post-
greSQL v6i phan m& rong PostGIS vi day la Hé quan
tri co s& dii liéu ma nguén md manh mé, véi s6 lugng
ngudi dung dong dio, cong dong hé trg 16n, lién tuc
update va cai tién; trong d6, phadn mo rong PostGIS
hé trg chiic nang phan tich khong gian rt da dang va
dé dang st dung, tai liéu tra ctiu rong rai.
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Ting trinh bay véi ngudi ding (Front-end): day la
tang giao tiép tryc ti€p voi ngudi dung, cach dé giao
tiép gitia nguoi dung va Web GIS la st dung trinh
duyét web (Browser) nhu Chrome, Firefox, IE, ... ting
trinh bay c6 chiic nang 1 trang tri va hién thi di liéu
dugc gtii i Server.

PHUONG PHAP THUC HIEN

Cho muc dich quan ly, cip nhat va cung cip thong
tin dich bénh phuc vu 2 nhém d6i tugng chinh la can
bd y t€ va ngudi dan. Tai khodn ctia can bd dugc cap
nhat va luu tri truc tiép tai co s& dii liéu PostgreSQL.
Hé thong WebGIS da dugc thiét ké v6i nhiing thanh
phéan chinh nhu sau:

Thiét ké co sé dii liéu hé théng WebGIS

Nhu cau x4y dung hé thong dugc xac dinh thong qua
viéc tim kiém thong tin, tailiéu vé tinh hinh dich bénh
COVID-19 trén Internet va qua ndi dung phong vin
truc tuyén cac chuyén gia ddu nganh vao 22/03/2020
do Bao dién ti Bang Cong san Viét Nam t6 chiic. Tac
gid thuc hién phan tich, thiét ké cac thyc thé ciing méi
quan hé ctia chting dugc va minh hoa bang luge d6 ER
trong Hinh 2.

Dii liéu dugc luu trit co s6 dii liéu ma nguén ma Post-
greSQL da ngudi dung va theo hé toa d0 WGS84. Co
hai nhém di liéu: di liéu nén va dii liéu chuyén dé
dugc thé hién trong Bang 1.

Xay dung chiic ndng co ban cta hé théng
WebGIS

Cac yéu cdu chiic nang can c6 trong viéc quan ly va
cung cip thong tin dich bénh rat da dang, tuy nhién &
giai doan nay bai bao chi thuc hién mot s6 chiic nang
dugc néu trong Hinh 3.

a) bang nhap: Can b¢ y té nhap tén dédng nhép va mat
khéu dé truy cap vao hé thong

b) Thém, cip nhit ca bénh:

o Thém ca bénh: Nhip ma bénh nhan, tudi, dia
diém, qudc tich, tinh trang bénh, ngay phat hién
bénh, bénh vién diéu tri

o Cap nhat ca bénh: Cép nhit tinh trang va ngay
khoi bénh ctia nhiing bénh nhan ct

¢) Hoach dinh viing céch ly: thém vi tri viing cach ly
trén ban do

d) B6 sung co sd y té: thém vi tri diém bénh vién trén
ban do.

e) Xem ban d6 dich bénh: Hién thi viing theo s6
ca nhiém, khoi, ti vong ctia dich bénh tai tiing dia
phuong theo phuong thic thé hién biéu do

f) Xem cdc 16p chuyén dé: xem thong tin cac 16p déi
tugng trén ban d6 bao gom:
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Hinh 1: Kién tric téng thé cda hé théng WebGIS
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Hinh 2: Lugc d6 ER cla hé théng WebGIS
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Hinh 3: Menu cac chiic nang cla hé théng WebGIS da xay dung
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Bang 1: Lép dix liéu

Loai dit liéu

Mo ta

Dii liéu nén

Ban do nén dialy OpenStreetmap
toan quéc

Ban d6 nén dia gidi hanh chinh
tinh

Dii liéu chuyén dé

Bénh vién

Bénh nhan

St dich vu ban d6 nén ma nguén mé OpenStreetmap.

Thé hién ranh gidi ving dia gidi hanh chinh tinh st dung ttt nguén HCMGIS

Thé hién vi tri diém co s6 y t& bénh vién da chién khdm, chita va xét nghiém dich
bénh theo quyét dinh thanh 14p co s& kiém soét dich bénh cta Chinh Pha
Céc trudng thong tin: ma bénh vién, tén bénh vién, dia chi, dién thoai

Danh séch thong tin dugc tich hgp tit co s¢ dii liéu trén trang thong tin BO Y té.
St dung thu vién request, beatifulsoup, pandas d€ xti ly bang di liéu va chon loc
thong tin c4n st dung: ma bénh nhan, tinh trang, tudi, quéc tich

Céc trudng thong tin: s6 thi ty, ma bénh nhan, tudi, dia chi, qudc tich

Dia diém Thé hién vi tri diém di chuyén dén ctia bénh nhén va dugc tich hop ti co s6 dii liéu
trén trang thong tin B Y t€ dén thang 7/2020. Sau d6 tiép tuc cip nhat tit bang tin
trang thong tin BO Y té.

Céc trudng thong tin: ma dia diém, kinh d9, vi d¢, dia chi, ghi chu

Ngudi tiép xic Thé hién vi tri diém ngudi tiép xic
Céc trudng thong tin: ma ngudi ti€p xuc, nhom bénh nhan, méi quan hé véi bénh
nhan, ghi chu

Chiia tri Thong tin hé so bénh 4n ctia bénh nhén
Céc trudng thong tin: ma, ngay bét ddu, ngay két thuc diéu tri, tinh trang

Gap Chia thong tin vé ma ngudi bénh, ma dia diém, ma ngudi tiép xaic, thoi gian bat
dau va két thuc cch ly khu vuc c6 ngudi bénh di qua

Viing nguy co Viing nguy co la khu vic cach ly do c6 bénh nhén nhiém thugc danh sach F2, F3 do
can bo y té thuc hién cap nhat truc tiép trén ban do
Cac truong thong tin: ma viing nguy co, tén viing nguy co, dia chi, ghi chi, ngay
bét dau cach ly

« Dia diém bénh nhén da di chuyén « Hién thj dudng dan trén ban do.

 Khu vyc cach ly - Nguy hiém

» Ngudi ti€p xuc v6i bénh nhan

o Bénh vién
g) Thong ke:

o Xem bang théng ké

j) Kiém tra muc d¢ an toan ctia ngudi dung thong qua
dia chi/GPS: hé thong sé thong bdo tinh trang bing
dong thong bdo (an toan/nguy hiém) va sé ty dong
phiét tiéng kéu hé théng khi ndm trong khu vyc ¢6
ngudi nhiém bénh.

« Thong ké s6 bénh theo thoi gian. k) Khuyén cdo:

+ Thong ké bénh nhan theo tinh trang « Xem thong tin cic tin ttc — khuyén cdo vé tinh

+ Thong ké bénh nhan theo d tudi hinh va céc bién phéap phong chéng dich

+ Thong ké bénh nhan theo tinh thanh phé « Xem thdng tin cdc cau hoi vé€ dich bénh, nghi
méc bénh thudng gip

h) Tim thong tin co s& y t&: Hé thong ty dong tim va

hién thi thong tin co s& y t€, bénh vién da chién gin

nhit.
i) Dan dudng:

An toan ctia hé théng
Hé thong WebGIS dugc xay dyng khong ho trg quan

« Hién thi vi tri, thong tin diém bat ddu va két  ly, tao méi ngudi dung qua Internet ma chi thyc hién

thac.
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viéc kiém tra, xdc thuc ngudi dung thong qua céng cu
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Flask d€ kiém tra tén va mat khdu ctia ngudi ding hién
tai Hinh 4. Trudng hop ngudi dung khong duge xac
thuc thi khong thé truy cép vao chiic ning cip nhit
dii liéu ctia can b quan ly trong trang WebGIS da xay
dung.

Login
admin

LA AL L)

Hinh 4: Man hinh giao dién dang nhap

Ngon ngir lap trinh

Ung dung st dung ngén ngii Hypertext Markup
Language (HTML), Cascading Style Sheets (CSS) va
Javascript (Jquery, Ajax), phia server st dung ngon
ngt l4p trinh Python véi cong cu Flask, webServer
Nginx7.

KET QUA XAY DUNG WEBGIS

Hién thi ban dé

Bén d6 Web phia ngudi dung dugc hién thi bing cich
dung API tii thu vién Leaflet JS, trong d6 ban d6 nén
dugc sti dung la ban d6 nén Open Street Map, cac 16p
ban d6 khac sé dugc thém vao khi goi dit liéu dén
Server, thu vién Leaflet JS cing thuc hién chiic ning
chia 16p va 4n hién céc 16p, thao téc véi tiing 16p.
DPudng dan truy cip vao hé théng: https://gisapp202
0.herokuapp.com/

Hinh 5 minh hoa giao dién trang cht hoan chinh ctia
hé thong.

Xem ban dé dich bénh

DE hién thi ban d6 dich bénh, st dung shapefile
va di liéu tt HCMGIS va luu thanh file GeoJSON,
sau do truyén tu tdng giao dich sang ting trinh bay
va hién thi bang thu vién Leaflet JS, Beautifulsoup4,
tao chu thich va ghi chu khi trd chudt vao méi tinh
thanh pho sé hién 1én thong tin qua cac function get-
Color, style, highlightFeature, resetHighlight, onEach-
Feature®. Ban dd dugc thé hién nhu Hinh 6.

=
i 'i] BaNang

wng

Hinh 6: Xem ban dé dich bénh

Xem cac I6p chuyén dé
Céc 16p dit liéu chuyén dé dugc thé hién dudi dang
dii liéu khong gian khac nhau thong qua nit quan ly
Layer véi cac 16p dii liéu sau:

 Dang diém gém cdc 16p: Bénh vién, Ngudi tiép
xtc voi bénh nhén, Bénh nhan di di chuyén qua
(vi tri diém khong gian va thuc tinh di kém vé
16 trinh di chuyén ctia bénh nhén).

 Dang vung: Lép Khu vuc céch ly - Nguy hiém.

Viéc thé hién cac16p chuyén dé1én ban d6 chinh dugc
thuc hién bdi thu vién Leaflet JS, giii cdc yéu ciu lay
dit liéu dén tang Server va tdng Co s& dii liéu sau do
tich hgp vao béan do.

Dii liéu tii Server dugc giti dén Tang giao dién nguoi
dung theo tling bién khdc nhau, tién hanh chuyén di
liéu tu chubi (String) thanh Json, hién thi 1én ban d6
sau d6 add vao cac Layer da dugc khai bao, dat tén 16p
& bién Overlay, sau d6 thém nut quan ly Layer vao ban
dé

Théng ké

Bang thdong ké bénh nhan: Thong tin vé bénh nhéin
va hé so di kém dugc truy van bing ciu 1énh SQL
& Server, sau d6 gui di liéu nay qua chic ning ren-
der_template dén giao dién ngudi ding, thé hién duéi
dang danh sach, stt dung Plugin Data table, trong d6
Data table 1a dang bang sti dung Jquery, Jinja template
débiéu dién dit liéu dudi dang bang, c6 chiic nang tim
kiém theo tiing khda & tit cd cic cdt, chiic nang sip
xép § tiing cOt dugc thé hién trong Hinh 7.
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Trang théng tin dién tlr v& dich bénh Covid-19

Bdn 85 thd hidn aidm nhidm dich - Diln duémg khiin edp d8n bénh vign - Thing ki sd krong

4
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s inh Chanh ,fv-“'" L'::-o tbp ke 8n
Hinh 5: Giao dién clia trang WebGIS
ry o ) e
Bieu do - Théng ké
Danh sach ca nhiem Covid 19
Show 10 = entries Search
Sothuty | Bénhnhan Tusi Dia diém Tinh trang Quéc tich Ngay nhiém bénh
1 BN-1 66 H& Chi Minh Khoi Trung Quéc 2020-02-03
2 BN-2 28 H& Chi Minh Khoi Trung Quéc 2020-02-03

Hinh 7: Bang théng ké bénh nhan

Chuic ning thong ké thoi gian ndm trong ¢t phai chia
phéan thong ké, giup ngudi dung thdéng ké dugc s6
lugng ngudi méi nhiém bénh trong khoang thoi gian
ngudi dung yéu ciu, trong d6 c6 hién thi tinh trang

hién tai cia ngudi bénh.

Viéc théng ké di liéu dugc thuc hién trén Post-
greSQL®. Trong hé théng WebGIS nay chiic ning
thoéng ké dugc thyc hién theo thiét k€ dinh sdn. Ta
c6 thé thyc hién thdng ké bénh nhan va hé so bénh
an di kem theo thoi gian; xem bi€u d6 thong ké theo
tinh trang, tudi hodc tinh - thanh phé. Két qua chic
néang théng ké dugc minh hoa tai Hinh 8.
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Chuc nang thém ca bénh va cap nhat ca
bénh

Dé ngudi quan ly khong cin truy cép vao SQL dé thém
hay cép nhét dii liéu, bdo cdo da thiét ké nat thém ca
bénh va nit cap nhit ca bénh tai giao dién clia ngudi
quanly. Sau khi dang nhap chon chiic ning nay ngudi
dung thém thong tin ca bénh theo form mau véi cac
tuong thong tin: Ma ca bénh, Tudi, Tinh thanh, Qudc
tich, Tinh trang, Ngay phat hién bénh, Bénh vién diéu
tri,... dugc thé hién trong Hinh 9.

Dé€ cap nhat thong tin tinh trang va ngay khoi bénh
ctia ca bénh cii. Can b¢ y té thuc hién ddng nhap va
chon chiic ning Cép nhét ca bénh dugc thé hién trong
Hinh 10.



Tap chi Phdt trién Khoa hoc va Céng nghé - Kinh té-Ludt va Qudn ly, 5(4):1870-1880

Biéu do - Th
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Thodt Luu dir igu

Hinh 9: Chiic nang thém ca bénh

Cap nhat ca bénh

Chic nang hoach dinh vung cach ly va cap
nhat co'sd'y té trén ban dé

Sau khi didng nhap vao User quan tri, trén ban do6 sé
hién thi chiic nang thém d6i tuong & goc trén bén tréi
ban dé, 2 nut chiic ning chinh 13 vé thém polygon
vung cich ly hodc vé thém diém bénh vién. Ngoai ra
¢6 thé chinh sta d6i tugng da cap nhat (di chuyén,
thay ddi dang hinh hoc) hodc x6a déi tugng.

Sau d6 dién thém céc thong tin vé déi tugng can dugc
thém vao co s& dii liéu, phan thong tin nay (bién data)
sé dugc gtii dén Server va luu vao Co sd dit liéu va tra
lai thong bao néu da thém thanh cong hoéc thit bai.

Kiém tra miic dé an toan chia ngudi dung
théng qua vi tri GPS hodc dia chi can tim
ki€m

Sti dung text box va icon dinh vi d€ ngudi ding c6
thélya chon nhép toa do kiém tra hodc dung GPS cua
trinh duyét d€ kiém tra d¢ an toan, kiém tra c6 nim
trong vung dich hay cach ly.

Néu nguoi dung nhap dia chi sau d6 bdm tim kiém,
dit liéu sé dugc gtii dén Server sau dé gtii dén Google
Map API dé tim toa do chinh xdc ctia vi tri d6 thong
qua két qua tra vé, khi ngudi dung st dung GPS thi
toa dd nay sé dugc giii dén Server '°. Ca 2 trudng hgp
ta déu nhén dugc toa d¢ dia ly ciia ngudsi dung.

Bdo cdo su dung chiic ning truy vin khéng
PostGIS: ST _union, ST_Buffer,

gian  cla
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Hinh 11: Chiic nang hoach dinh vung cach ly va cap
nhat co sG'y té trén ban d6

ST _GeomFromGeoJSON, ST within, tién hanh
buffer xung quanh cic diém ma ngudi bénh da di
qua, sau d6 gop cac viing nay lai v6i nhau va gop véi
ving cach ly ctia Co quan y té. Sau d6 kiém tra toa
d6 nguoi dung nhép c6 nam trong ving nguy co hay
khong, r6i trd két qua vé cho Giao dién ngudsi dung
r6i hién thi thong bdo, néu dang trong ving cich ly
$€ c6 thém tiéng pip d€ canh bdo do nguy hiém tu 3 -
10 tiéng pip tly vao vi tri ndm gén hay xa tam ving
nguy co theo ban kinh 14n lugt 1a 50m, 100m, 200m.
Chtic ning kiém tra muc d an toan cta ngudi dung
dugc thé hién nhu Hinh 12.

Tim théng tin co' s& y té gan nhat

Co s6 y t€ gin nhit dugc tim thong qua cich tinh
khoang cach ngan nhat ti diém ma ngusi dung nhap
(dia chi hodc GPS) dén céc bénh vién.

Trudng hgp ngudi dung st dung dia chi, Server sé gt
dia chi nay dén Google Map API dé chuyén ddi dia chi
dé6 thanh toa d9, trudng hop ngudi dung stt dung GPS
ctia trinh duyét, dii liéu sé 1a toa do. T toa do trén so
sanh vé6i két qua tit cau truy van Co s§ dii liéu, thong
qua thu vién pandas d€loc qua tiing d6i tugng réi tinh
khoang cdch ngén nhat bang thu vién Shapely. Gti toa
do, tén va thong tin Co s6'y t€ gdn nhit dén Giao dién
ngudi diung va hién thi1én ban d6 (Hinh 13).

Dan dudng dén co sé y té€ gan nhat
Cé nhiéu lya chon dan dudong ti diém bét ddu dén
diém két thuc trén internet nhu: Google, Open Street
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Hinh 13: Chiic ndng tim théng tin co sG y té gan
nhat

Map, ... tiry theo ban d6 nén ma tién hanh chon loai
dan dudng phi hgp sé khép véi giao thong co san trén
ban dé s6. Bdo cdo nay chon chiic nang dan dudng ctia
Open Source Routing Machine (OSRM), sti dung ban
d6 nén ctia Open Street Map nén tuong thich gitia 16
trinh di va ban d6 giao thong nén. Ngoai ra, OSRM
con c6 hé thong API tién dung va mién phi, chi can st
gli 2 toa do di va dén, trang web sé tra vé 1 file Json
chtia céc thong tin nhu dan dudng, toa d¢,.. hudng
dan chi tiét d€ dén diém dén.

Tu di liéu dugc gui dén tu giao dién ngudi dung, da
tim ra dugc toa d§ va thong tin ctia bénh vién gin
nhiét, dung toa do nay gui yéu cdu dan dudng ti Toa
dd ngudi dung nhap dén bénh vién gin nhit. Loc ra
cac diém toa do trong file dit liéu dugc tra vé va tép
hgp vao 1 bién geojson dudi dang hién thi la Polyline.
Két qua dan dudng dugc thé hién nhu Hinh 14.

} \ <

Bénh vién Trung Vuong
Pia chi: 266 Ly Thudng Kiét
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Hinh 14: Chiic ndng dan dudng
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Hinh 12: Chic nang kiém tra muc dé an toan

Bindd Théngké " Khuyéncao
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Nguai Bi Di Ung Theo Mua
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Hinh 15: Chic nang khuyén céo

Khuyén cao

DéE ngusi dan co tiép cén v6i nhiéu thong tin hon vé
dich bénh Covid-19, phin khuyén cdo cung cdp tin
tlc, hinh anh, cac cau hoi cip nhat lién tuc vé dich
bénh théi gian thuc méi khi ngusi dung truy cap. O
day bdo cdo st dung thu vién Requests d€ gtii nhan
yéu cdu ti Server, thu vién Beautifulsoup4 (bs4) dé
lay thong tin tii trang web va loc thong tin cén st
dung. Giao dién trang Khuyén cdo dugc thé hién nhu
Hinh 15.

KET LUAN

Bdo cdo da xay dung hé théng WebGIS giup co quan
y té€ c6 méi trudng quan ly truc quan vé tinh hinh lay
nhiém dich bénh va tao l4p kénh cung cdp thong tin,
canh bdo cho ngudi dan biét duge khu vic c6 nguy co

lay nhiém cao tranh di t6i nhiing khu vic ¢6 nguon
dich bénh. Khi méi ngudi dan nghi ngd ban than bi
nhiém bénh c6 thé nhanh chéng tra ctiu ddy du thong
tin phuong 4n phong chong dich bénh va thuc hién
di chuyén an toan t6i cac co s6 y té€ gdn nhat d€ kham
chita bénh.

Vi két qua dat dugc, cho théy viéc xay dung hé thong
WebGIS gép phan lam phong phti thém nguén tai liéu
khoa hoc trong linh vuc y t€, dich bénh. Ngoai ra, véi
vai tro tic gia, ngudi viét mong mudn md rong cac
cdng viéc nhu sau:

- Dua ting dung vao trién khai thuc hién cung cdp
mién phi thong tin cho cic co 4 y té trong nudc van
hanh giam sat hoat dong dich bénh.

- banh gid hiéu qua dat dugc va cai tién hé théng chiic
ning, m& rong ung dung véi nhiu ngdn ngi va tich
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hop véi ban d6 cdc qudc gia trén thé giéi d€ mé rong
giai phdp v6i pham vi thuc hién.

- Kéu goi cong dong ngudn ma tiép tuc phat trién, ma
rong sy ho trg cia cdn bo chuyén mon sau vé lap trinh
trén thiét bi di dong, cac tinh nguyén vién va chuyén
gia ngon ngii d€ dua ting dung t6i nhiéu qudc gia. Dé
xudt t§ chiic y t€ danh gid su toan dién giai phap va
hiéu qua dat dugc quan ly dich bénh Covid, mé rong
ung dung cho quan ly, gidm sat cac dich bénh khac
nhu bénh bach hau, s6t xudt huyét,... véi su lay lan
nhanh c¢6 thé dién ra sau nay.

DANH MUC CAC TU VIET TAT

API: Application Programming Interface (Giao dién
14p trinh ting dung)

CSDL: Co s6 dii liéu

CSYT: CosGy té

GIS: Geographic Information System (Hé thong
thong tin dia ly)

HTML: Hypertext Markup Language

SQL: Structured Query Language

WHO: World Health Organization - T6 chtic Y t€ thé
gioi

XUNG POT LO1iCH

Nhom téc gid cam doan rang khong cé xung dot 1¢i
ich trong céng bd bai bdo “Xay dung WebGIS cung
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cép thong tin tinh hinh dich bénh Covid-19”
DONG GOP CUA CACTACGIA

Nhom tac gia cing thuc hién tit ca cac budc va quy
trinh x4y dung két qua ctia nghién ctu nay.
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Building WebGIS to provide information on the epidemic
circumstances COVID-19

Tat Kim Chi", Tran Trong Duc

ABSTRACT
Currently, the contagious epidemic COVID - 19 caused by the coronavirus SARS-COV-2 is eventuat-
g ing complicatedly and unpredictably because of the emergence of new variants accelerating the
Use your smartphone to scan this rapid spread of the disease. In that situation, it is extremely important to manage and provide epi-
QR code and download this article demic information to the public. However, applications and websites only provide discrete informa-
tion and there is no information unity among applications, which has led to a number of difficulties
in both managing information for regulators and searching information for users. Therefore, this pa-
per proposes " Building WebGlIS to provide information on the epidemic circumstances COVID-19"
citing and synthesizing information from official websites of state agencies with two main objec-
tives: Building a WebGiIS that provides information about the epidemic circumstances with tools
automatically warning users about the epidemic at their address location or GPS location. It also
helps users to find the way to the closest hospital. Most importantly, through the most accurate
and timely instructions of the regulators, users can receive epidemic information instantly and ac-
curately with the information displayed more intuitively and effectively. Building a spatial database
on Healthcare that can be used by state management agencies when needed allows authorities
and regulators to manage and update data instantly and concisely. For functional agencies, when
using this tool, the management agency can easily localize the outbreak, update the epidemic sit-
uation in the most general way, through which the authorities will make the most accurate and
timely direction. WebGIS systems are built on open-source software and spatial database based on
PostgresSQL software and PostGIS extension, which will contribute to the development of technol-
ogy sharing. In addition, The Flask Framework of Python helps connect spatial database and user
interface (HTML, CSS, Javascript) to build the disease Thematic Map.
Key words: WebGlS, Spatial database, Covid-19, Disease, Flask, Python
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	Xem các lớp chuyên đề
	Thống kê
	Chức năng thêm ca bệnh và cập nhật ca bệnh
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	Khuyến cáo
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