Nghién cizu - Ung dung
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Bai b4o nay trinh bay nghién cizu thuc nghiém ing dung céng nghé WebGIS ma nguon mo
trong xay ding hé thong phan mém quan tri diz liéu khong gian don vi va trang thiét bj ky thugt
dam bao cho c&c nhiém vu tac chién nhw tim kiém cizu hé cieu nan, phong chay chiza chdy, dam
bao hoa hoc, dam bao cong binh, v.v. Hé thang cé cac nhoém chite ndng chinh nhie: phén quyén
tai khoan nguoi dung, nhom nguwoi dung; quan tri diz liéu chung, diz liéu trang b; khi tai va dir
liéu khéng gian don vi; cho phép nguwoi diing tim kiém nhanh, tim kiém chinh xac trang thiét by.
Ngodi ra, ngwoi diing co thé thyec hién tim kiém trang thiét bj theo v; tri khéng gian bt ky trén
ban do, buée dau hé tro cho nguoi chi huy lwa chon dweoc don vi ¢6 trang bj dam bao cho céc
nhiém vu cdp bach theo mét ban kinh khong gian trén bdan do WebGIS.

Tir khéa: Quan tri don vi, Trang thiét bi, WebGIS, Dit liéu khéng gian, Ho trora quyét dinh

1. b3t van dé

Chuyén dbi s6 la sy tich hop cac cong
nghé ky thuat sé vao hoat dong cua mot
nganh, mot t6 chirc dé thay do6i can ban cach
thicc van hanh, mo hinh, phuong thic hoat
dong, nham mang lai lgi ich va hiéu qua mai.
Nhiéu quédc gia sau khi nhan ra tam quan trong
ctia chuyén d6i s6 da nhanh chong ap dung va
dat duoc nhirng két qua tich cyuc, khdng nhitng
tang trudéng manh vé kinh té ma con gia ting
hiéu qua cac hoat dong khac, ké ca dam bao
quéc phong, an ninh. Véi nude ta, Pang, Nha
nuéc d3 ban hanh nhiéu nghi quyét, quyét

dinh, chi thi [1, 2], trong d6 xac dinh chuyén
d6i s6 1a dong luc chinh thic day qua trinh
hién dai hoa quéc gia. Quan ty Trung uong,
B6 Qudc phong di tap trung xay dung ké
hoach [3], trién khai thuc hién cong tac nay
v6i nhiéu giai phap phu hop. Dbi véi nganh
K§ thuat Quéan doi, nhiém vu chuyén dbi s6 co
y nghia dac biét quan trong, giup nguoi chi
huy va co quan k¥ thuat téi wu héa qua trinh
diéu hanh hoat dong trong toan quan va ¢ mdi
cap, mdi don vi; don gian héa, nhanh chéng,
kip thoi cung cap s6 liéu can thiét cua cac ddi
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tuong quan Iy k§ thuat, gdbm: vii khi, trang bi
ky thuat, hé théng co so ky thuat, doi ngii can
bo, nhan vién ky thuat, phuong tién cau ho
Cuu nan, v.v.

Mot hé thdng hd tro ra quyét dinh khong
gian bao gdm: module quan trj dit liéu ban dd
nén va hé théng, module quan tri cac 16p
chuyén dé (I6p chuyén dé: duong ciu hg, don
vi-trang bi khi tai, v.v.), module quan ly cac
mo hinh phan tich khong gian, v.v.. Trong do6
module quan tri don vi - trang bi la mét thanh
phan quan trong cua hé thdng, né 1am dau vao
cho ngudi dung lya chon duge don vi, trang bi
phu hop véi vi tri khéng gian trong soan thao
ké hoach cttu ho cttu nan, v.v. Quan tri dugc
trang bi mot cach day du, khoa hoc va lién két
théng tin trang bi khi tai vai dir liéu khong
gian 1a nén tang cdt 16i quan trong bac nhat
ctia mot hé thdng hd tro ra quyét dinh. N6 1a
dau vao hd trg cho cac bai toan chuyén dé
phan tich khéng gian nhu Iya chon don vi tdi
uu dap trng nhiém vu, lua chon don vi cé trang
bi gan nhat, v.v.

Hién nay, trén thi truong da c6 mot sb
phan mém quan ly trang bi nhu: GSOFT,
Izisolution, Quasoft CMMS, Odoo ERPViet,
v.v. Céc phan mém nay giup doanh nghiép
theo ddi, cap nhat, quan ly toan bo trang thiét
bi, vong doi cua thiét bi. Tuy nhién, co ban
van 1a cac truong dir liéu thudc tinh caa thiét
bi, khdng phu hop véi dac thu céac trang bi
quan doi hoac cdc nhiém vu ciu ho cau nan,
chua chua quan tri dugc dir liéu khong gian.

Pé xay dyng hé théng phan mém dép g
cho quan tri co sé dir liéu don vi va trang thiét b
caa don vi, hién nay c6 nhiéu dong cong nghé.
Dong cdng nghé dia khong gian ma ngudn mo
(FOSS/FOSS4G) da tré thanh nén tang cia hé
sinh thai phan mém khéng gian dia ly, cung cap
chirc ning va dich vu cdt 16i, duoc danh gia 1a

ngang bang vai cac phan mém thuong mai [5].
FOSSA4G rét quan trong ddi véi cac nudc dang
phét trién vi chiing cho phép ho phét trién cong
nghé cua riéng minh thay vi phai nhap khau, no
cung cap mat con duong gan nhat dé tién tsi ky
thuat s6 va 1a co so dé tao ra hé théng phan mém
quan tri don vi va trang b trong trong béi canh
khan hiém nguon luc dé phat trién va bao tri hé
thdng [6], [7].

Bang 1: Cdc géi thu vién ma nguon meé dia

khong gian phé bién hién nay [8], [9], [10]

Kiéu Tén phan mém/thw vién
OpenLayers, Leaflet, Cesium,
Thu vién | Geomajas, Mapbender, GeoExt,
front end GeoMoose, GeoNode, Vue,
Angular, React, v.v.
GeoServer, MapServer,
MapCache, Deegree, ncWMS,
May chi EOxServer, GeoNetwork, pycsw,
Web GIS PyWPS, MapProxy, QGIS
Server, istSOS, 52 North SOS, 52
North WPS, Zoo Project, t-rex,
Actinia, v.v.
Thu vién: GRASS GIS,
Thu vién/ | GeoDjango, GDAL/OGR,
cong  cw/ | GeoTools, GEQS, libLAS, JTS,
ngbn ngit | PROJ4, CyberGIS Toolkit; cdng
phan tich | cu: GMT, Orfeo ToolBox,
khong gian | Mapnik, MapSlicer, R; Ngon
Back end ngit: PHP, Java, Python, NodeJS,
V.V.
He quan PostGI_S, SpatiaL.ite, Rasdam_an,
tri CSDL pgRouting, MySQL  Spatial,
; MongoDB, CouchDB, Rasdaman

Bang 1 cho thay, ¢ nhiéu lra chon cong
nghé dé xay dung hé théng WebGIS. Céc
cbng nghé dugc bodi dam cac cébng cu ma
ngudn mé hién dai, c6 nhiéu tién lgi, linh hoat
dé phét trién va diéu chinh [11]. Vi vay, muc
dich cua nghién ciru nay la (g dung cac cong
nghé do dé xay dung hé théng quan tri, chia sé
dir liéu khong gian vi tri don vi, dir liéu trang
thiét bi va mot s6 chuc niang phan tich, tim
kiém trang bi dwa vao vi tri trén ban dd.
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2. Phwong phap nghién ctiru

2.1. Quy trinh nghién criru

Dé phat trién hé thong, nghién cau lya
chon céac phuong phap theo moé hinh bac thang
dé xay dyng va phat trién phan mém véi cac
pha nhu trong Hinh 1 duéi day:

Khio sat phin
tich yéu ciu
Thiét ké hé
théng
Xiy dyng hé
thong

Kiém thir va vin

hanh hé théng

Hinh 1: Cac pha xay ding phan mém

- Khao sét va phan tich yéu cau: Khao sét,
danh gia hién trang quy trinh, t6 chic quan 1y,
van hanh, tir d6 phan tich cac yéu cau dbi véi
hé thdng va lap ké hoach thuc hién.

- Thiét ké hé thong: Nham mé ta hé thng,
V& so dd va dic ta ludng xu ly dit liéu giira cac
tac nhan use case tic dong dén hé thong theo
huéng dbi tugng, duoc thé hién bang ngon
ngir UML. Day la khau quan trong dé thiét ké
va phat trién kién tric cua toan hé théng. Trén
co so phan tich yéu cau, thuc hién thiét ké
khung CSDL, tao cac form mau, tién hanh thu
thap, xay dung CSDL GIS va chuan hoa dit
liéu dau vao cho hé thbng WebGIS.

- Xay dyung hé théng: Sir dung phuong
phép lap trinh WebGIS bang cach str dung cac
cdng nghé phia Backend va Fronend nhu phan
gioi thiéu sau dé xay dung cac UseCase trong
hé thong.

- Kiém thir va van hanh hé théng: Str dung
may chi a0 Docker dé tién hanh cai dit dong
g6i mdi trudng dé chuyén vao may chu van
hanh hé théng. Thyc hién truy cap phan mém
va sir dung cac chirc ning bang duong dan
Web da cai dat.

2.2. Cong ngh¢ Back end h¢ théng

Phan Back end str dung ngén ngit lap trinh
Python, mot ngbn ngtr 1ap trinh bac cao. Ngoai
ra, dé dat duoc muc tiéu dé ra trong viéc xu ly di
liéu nén dia ly, chiing t6i tich hop nhiéu g6i phan
mém vao Framework Django (Hinh 2), cu thé Ia:
Django psycopg2, Geo Django, Django REST-
Framework, Django REST-framework-GIS,
Django GeoJSON, Django Redis Cache va
Django Openlayer - 1a mét bo cong cu cho phep
ching ta su dung thu vién javascript cua
Openlayer trong Framework Web Django [12].
Django phan biét tmg dung va du an. Ung dung
la mot hé thong dugc tao cho mét s6 chiie nang.
MGt dur én 12 méy cha ctia nhiéu tng dung va cac
cai dat cua ching, tao thanh toan b trang web.
Dé 1am cho mét tng dung c6 thé tai st dung va
mot du 4n ¢ thé ma rong, luu tri nhiéu tng dung
va mot tng dung c6 thé duoc di chuyén sang
nhiéu du &n.

Django

Django Redis Cache

]
%
A

v

Django GeoJson

Django Rest Framework GIS | :
el

ey
Django Geo|
Django psycopg2

Hinh 2: Django Framework [12]

Django Rest Framework

2.3. Cong nghé sir dung phia Front end

Cong nghé¢ str dung phia may khach la thu
vién Openlayer va Vuejs. Vue la mot
framework dung dé xay dyng giao dién nguoi
dung. Khac vai cac framework nguyén khoi,
Vue duoc thiét ké tir dau theo hudng phat trién
ung dung theo tirng budc, cau 1énh nhung thu
vién vao dé thuc hién xay dung @ng dung nhu
sau [14]:
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<script
src="https://cdn.jsdelivr.net/npm/vue/dist/vue
Js"></script>

OpenLayers 13 mét ma nguon mé, thu
vién JavaScript phia may khach dé tao cac
tuong tac voi ddi twong dir liéu khéng gian
trén nén ban d6 web, c6 thé xem dugc trong
hau hét moi trinh duyét web. Vi 1a thu vién
phia méy khéach nén khong yéu cau phan mém
hodc cai dat & may chu, chi can thuc hién cau
lénh sau dé sir dung [15]:

import {Map, View} from 'ol’

3. Thuc nghiém xay dwng hé théng

3.1. D ligu thuc nghigm

- Dit liéu ban d6 nén: Ban d6 nén duoc bién
tap tir anh ban dd ty 1¢ 1:9.000.000 (hién thj tir
mitc zoom leve 4 dén level 9) va 1:50.000 (hién
thi tir mirc zoom leve 10 dén level 14), st dung
may chii GeoServer dé tao ra ban dd dang
TileCache dé hién thi trén trang Web.

- Dit liéu chuyén dé don vi va trang thiét bi:
Do dac thu cua dir liéu khi tai trang bi phuc vu
cau ho ciru nan thuong thude cac don vi quan doi
quan ly, thuoc pham vi dir liéu mat theo quy dinh
cua nha nudc. Vi vay, trong bai bao nay st dung
dix liéu gia 1ap vai tong sé luong 20 don vi trén
toan bo khu vyc 13nh thd Viét Nam dé demo van
hanh phan mém. Cac trudng va bang mo ta di
liu duoc khao sat mot cach ky ludng tai nhiéu
don vi trong quan doi.

3.2. Két qud phan mém

3.2.1. Kién tric va mé hinh hé théng

M6 hinh kién tric hé thong: Boi vi kién
trdc hé thdng co lién quan dén client-server, vi
vay thuong c6 3 tang (Hinh 3). Tang di liéu:
bao gom mot phan mém quan tri co sé dir liéu
PostgreeSQL cd phan mé rong PostGIS, chira
dugc ca dit liéu khdng gian (ban db vi tri cac
don vi) va dir liéu thuoc tinh (dix liéu nguoi

dung, dir liéu trang bi khi tai); Tang logic:
Gom may chu tng dung Web va méy cha ban
d6 GeoServer. May chu (ng dung web luu trix
trang web, ¢6 nhiém vu nhan yéu cau HTTP
tir may khach, phan tich yéu cau, xir Iy va phan
hoi HTTP cho may khach. May cha ban db 1a
phan mém may chi c6 cac dich vu ban db theo
cac tieu chuan OGC (WMS, WFS, WCS,
V.V.), cung cap cac dich vu phan phdi ban db
theo céc tiéu chuan Raster va Vector, thyc
hién truy van, phan tich, loc dit liéu, thém, sira,
x0a dir liéu khong gian; Tang ung dung 12 mot
trinh duyét web, dugc xay dung bang HTML
va CSS.

D liéu

Data Server Web Server

Tang dit liéu Tang logic

Hinh 3: Kién tridc cua hé thong

M0 hinh chirc nang: Hé théng c6 nhiéu
chttc nang, nhin chung c¢6 3 nhém co ban:
nhom churc nang quan tri tai khoan, nhom tai
khoan nguoi dung. Nhém nay cd chac nang
tao méi/ x6a/ chinh sira/ phan quyén tai khoan
cho mot nhom hoac mét ngudi dung don 1€,
v.v.; Nhom chtic nang quan tri thong tin don
vi, ngudi dung c6 thé thém mai/ stra/ x6a/ tim
kiém/ hién thi don vi trén ban d6/ Xem danh
sach céc trang thiét bi bién ché cua don vi tur
ban d, v.v.; va nhdm chirc nang quan ly trang
bi khi tai, gdm: thém méi/ sira/ x6a/ tim kiém
nhanh/ tim kiém chinh xac/ tim kiém da chi
tiéu/ tim kiém trén ban do/ xuat danh séch
trang bi ra dang bao céo, v.v.

Mo hinh co so dir lieu: Trong mot hé
thdng, thiét ké co so dir liéu 1a rat quan trong.
N6 dam bao duge tinh day du va toan ven cua
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dir liéu hé théng. Tét ca cac bang dir liéu cua
hé thdng can duoc thiét ké ddy du dé dam bao
quan tri logic vé mat noi dung va tng dung,
tranh truong hop 1ap lai va khong tdi wu.

3.2.2. Mgt sé giao dién chinh

Giao dién bd trf chung cua hé théng gom
cac thanh phan nhu sau: (1) Khu vuc md ta
thong tin vé duong din, thong tin ngudi ding
dang nhap hién tai, thong bao vé sé luogng
danh sach trang thiét bi doi phé duyét va xem
lich str thao tac cua ngudi dung; (2) Khu vuc
thao tac véi dir liéu dang bang hoic ban do,
bao gom tim kiém nhanh véi dit liéu, cac chuc
nang thém dir liéu trang bi, loc chinh xac trang
bi theo nhiéu tiéu chi khac nhau, xuét ra biéu
dd thdng ké va xuat bao céo in két qua sau khi
da loc; (3) Khu vuc hién thi danh séach théng
tin vé trang thiét bi hoac ban do don vi can
Xem va cac thao tac lua chon, xda, va sta
thong tin trang bi; (4) Khu vuc menu, thuc
hién lra chon cac nhém chtc nang cy thé nhu:
Nhom chtrc nang phan tich khong gian, thuc
hién truy van, tim kiém don vi va trang thiét
bi trén nén ban d6; Nhém chuc nang xem biéu
db trang bi va thuc hién xé&c nhan trang bi cua
don vi; Nhom chirc nang quan ly trang bi khi
tai; Nhom chirc nang quan ly théng tin mo ta
don vi, gdm quan 1y cac thong tin don vi, quan
ly vi tri don vi trén ban d6; Nhém chirc ning
quan tri hé théng gém quan Iy tai khoan ngudi
dung, quan ly nhom nguoi dung va thuc hién
thém truong dir liéu vao bang trang bi. Ngoai
ra, tai danh sach trang bi khi tai sé hién thi cac
trang thiét bj khi tai chinh. C6 thé Click chudt
vao tén trang bi dé xem thdng tin chi tiét trang
bi, hinh anh va cac trang bi bién ché kém theo
(Hinh 4).

o *a

1111

Hinh 4: Giao dién chung cua hé thang phan
mém va qudan tri thong tin trang b;

gl . 8
e

Hinh 5: Chirc nang xem thong tin trang bi
hodc don vi tir ban do s6

Chuc niang quan ly va phan quyén tai
khoan nguoi dung: Nhom chire nang cho phép
tao méi/ stra/ x6a/ xem danh sach/ phan quyén
cho tirng nguoi dung/ quan ly nhém quyén.
Quan trj vién cd thé phan quyén nguoi ding
theo tirng bang tha céng hoic cé thé chon
nguoi dung d6 thugc nhém nao, hé thong sé tu
dong phan quyén vao nhom dé. Nguoi dung
c6 cac quyén thao tac véi bang dir lidu thuoc
don vi bién ché hoic c6 thé phan quyén nguoi
ding c6 thé xem trang bi cua toan hé thdng,
hoic c6 thé phan quyén cho nguoi dung 1a mot
Supper Addmin méi. Chic nang xem thong
tin trang bi hozc don vi tir nén ban do sb: Cho
phép nguoi dung xac dinh vi tri don vi dong
quan trén nén ban d6 sé khi chon vao céc
thong tin vé trang bi hoic tén don vi trong cac
hop ComboBox, thuc hién xem day du thdng
tin md ta vé don vi khi Click chudt 1én vi tri
don vi trén ban d6. T cac hop thoai xem
thong tin don vi, nguoi ding c6 thé xem danh
sach cac trang thiét bi ma don vi nay c6 bang
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cach Click chuot vao lién két & cudi hop thoai
(Hinh 5).

Hinh 6: Chitc ndng truy van khéng gian logi
trang bi hodc loai don vi theo bdn kinh trén
ban do

Chuc nang phan tich khong gian: tim
kiém don vi hodc trang bi theo ban kinh tai
mot vi tri bat ky trén ban d6. Chirc ning c¢6 y
nghia trong huy dong luc luong tmg phd gan
nhat, thugc mot ban kinh nao d6. Dam bao lya
chon duge don vi €6 vi tri tdi wu cho viéc cau
ho ctu nan (Hinh 6). Bé dam bao hé théng
hoat dong duoc hiéu qua va dong bo, ngoai
cac chirc nang chinh, hé théng con mot sb
chitc nang khac nhu: theo doi lich su hoat
dong cua nguoi dung, théng ké trang trang bi
theo biéu d6, phé duyét trang bi cia nguoi
quan tri sau khi trang bi dwoc cac bd phan
thém méi hozc chinh stra theo yéu cau, nguoi
duing stra d6i thdng tin tai khoan, va chirc nang
dang nhép, ding xuit hé thong.

4. Két luan

Cac nhiém vu ctiru hé cau nan hoac tac
chién trong quan doi thuong la cip bach va
phai xtr ly trong thoi gian ngan, dic biét cong
tac truy van, tim kiém théng tin trang bi mot
cach nhanh chéng va tbi uu 1a rat can thiét.
Duéi su phét trién caa cong nghé dia khong
gian ma ngudén mo, bao gom ban db, GIS,
WebGIS, nghién ctru da khao sat thiét ké va
lap trinh xay dung dugc hé théng phan mém
quan tri dir liéu khong gian don vi va trang bi

k§ thuat dam bao cho céc nhiém vu tac chién
trong quan d6i nhu ciu ho cau nan, phong
chay chira chay, dam bao hoa hoc, dam bao
cong binh, v.v. Nghién ctiu ndy lam nén tang
co s& dé hoan thién cac bai toan quan tri va hd
tro ra quyét dinh khong gian mang tinh chat
phtc tap hon nhu: phan tich khong gian mang
ludi trong tim kiém duong di t6i wu hodc ky
thuat AHP dé tim kiém duong di tdi wu, phan
tich chong d¢, v.v.; phat trién céc hé théng hd
tro soan thao ké hoach khong gian trén nén
ban d6 dung chung, phé duyét ké hoach, giam
st thuc hién ké hoach, v.v.Q
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Research and development of equipment management system for rescue and rescue

based on Open Source WebGIS technology

Yen Phan Quoc, Hoai Dao Khanh, Hai Le Vu Hong
Le Quy Don Technical University, Ha Noi, Viet Nam

Luong Thi Kim Dung, Vinh Phuc College

This article presents experimental research on applying Open Source WebGIS technology

in building unit spatial data management software systems and technical equipment to ensure
combat tasks such as search and rescue, fire prevention, chemical assurance, engineer
assurance, etc. The system has main functional groups such as user account authorization, user
group, general data management, equipment data and unit spatial data, which allows users to
search or find the exact device quickly. In addition, users can search for equipment according
to any spatial location on the map, initially assisting the commander in selecting a unit with
guaranteed equipment for urgent tasks.Q

Keywords: Unit Administration, Equipment, WebGIS, Spatial data, Decision support.
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