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Tom tat:

Céng tac do vé ngoai nghiép giit vai tro trong yéu trong linh viee trdc dia, song qud trinh thu thdp
dir liéu hién van con roi rac, thiéu dong bd. Nghién ciru nay xdy dung va vmg dung hé thong WebGIS
nham hé tro hiéu qud cong tac ngogi nghiép trong diéu kién thuc dia. Hé théng st dung co so dir liéu
khong gian PostgreSQL/PostGIS aé lwu triv dir liu dia 1y, két hop giao dién HTML, CSS, JavaScript
(Leaflet) va xuw ly may chu bang Node.js. Thir nghiém tai mét s6 khu viee thuee dia cho thdy hé thong giup
xdc dinh diém do, theo déi tién d¢ va phéi hop nhom linh hoat, dong thoi gép phdn giam sai sot, tiét
kiém thoi gian va nhan lec. Két qua cho thdy WebGIS la giai phdp kha thi trong hién dai héa cong tac
trdc dia, nhat la trong boi canh gia ting nhu cdu sé héa va quan 1y thong tin khong gian.
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Abstract:

Foreign surveying and drawing work plays an important role in the field of geodesy, but the data
collection process is still fragmented and inconsistent. This study builds and applies a WebGIS system
to effectively support field work in field conditions. The system uses a PostgreSQL/PostGIS spatial
database to store geographic data, combines HTML, CSS, JavaScript (leaflet) interfaces, and Node.js
server processing. Tests in some field areas have shown that the system helps identify measurement
points, track progress and coordinate teams flexibly, while contributing to reducing errors, saving time
and manpower. The results show that WebGIS is a feasible solution in modernizing geodesy, especially
in the context of increasing demand for digitization and spatial information management.

Keywords: WebGlS, geodesic information, external work
Submission received: 05/9/2025 Revised: 11/9/2025 Accepted: 14/9/2025 Published: 04/10/2025

1. Mé dau

Trong nhitng ndm gan day, ctng v6i sy phét trién manh mé cta cong nghé thong
tin va nhu cau quan ly dir liéu khong gian ngay cang cao, cac tng dung GIS noi chung va
WebGIS néi riéng dang tré thanh xu thé tat yéu trong nhleu linh vuc, dac biét la trong
nganh tric dja va ban dd. Cong tac do v& ngoai nghiép - von 13 hoat dong quan trong
nham thu thap dit liéu thuc dia - hién van con gip nhiéu kho khan do thiéu cong cu déng
bd hoa dit liéu, viéc chia sé va truy cap thong tin con thi céng, cham tré, dan dén sai sot
va giam hiéu qua cong viée. Viée ap dung WebGIS vao hé thng thong tin hd trg cac
cong tac ngoai nghi€p s€ la mot bude tién méi trong viée toi wu hoa cac quy trinh tric dia,
giam | thiéu su chong chéo va sai 86t trong qua trinh thu thap va xur Iy dir liéu [1]. Chuyen
ddi s6 dang dinh hinh lai cach t6 chtrc va van hanh cong tac tric dja - ban db. Néu quy
trinh ngoai nghiép van dya nhiéu vio thao tac thi cong va chia sé roi rac, cic nhom do
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dac dé gap cham tré, sai sot va kho theo doi tién do theo khong gian - thoi gian. O Viét
Nam, chu truong va yéu cau ky thudt méi (Chuong trinh chuyen d6i s6 quic gia; quy
dinh vé co so dir liéu (CSDL) dat dai va hé thong thong tin dat dai) tao bé d& dé chuan
hoéa dit liéu, két ndi lién thong va van hanh gan thoi gian thuc [2], [3].

Ngay nay, WebGIS khong con la “tuy chon ky thuat” ma da tr¢ thanh khung kién
trac trung tim ctia GIS hién dai. N6 két ndi dir liéu, mé hinh va ngudi ding trong mot
quy trinh lién mach; ban do hién thi dong theo ngir canh va hd trg cong tac truc tiép gitra
cac bén. Cac tong quan gan day ciing cho thiy lugng cong b vé WebGIS tang manh, noi
bat ¢ cac chu dé tich hop thoi gian - khong gian va hop nhat da nguon dir liéu [4]. Trén
nén do, ca Iy thuyét 1an kinh nghiém trién khai déu nhan manh: muén hé thong chay 6n
dinh va d& mo rong trén web, can chuan héa mé hinh dir liéu va quy trinh ngay tir khau
thiét ké [9].

Trong cac cong viéc ngoai nghiép l1ap theo tuyén hodc theo khu vuc, WebGIS thyc
su hitu ich dé xem tién d6 ngay tuc thoi. V&i mo hinh mi nguéon mo (ODK +
PostgreSQL/PostGIS + thu vién JavaScript), dir liéu dugc nhap ngay tai chd, hé thong tu
cong don khéi luong, bét khau chép tay, va trén ban do ta thdy ngay chd nao da xong,
chd nao con thiéu dé diéu chinh cho hop 1y [5]. Pdng thoi, khi thu thap bang thiét b di
dong theo hudng dan GNSS/NMEA, vi tri dugc ghi chinh xac hon va kém du “metadata”
(thoi gian, trang thai tin hiéu, thiét bi. . .), tao nén tang dé hé théng van hanh thoi gian thyuc
6n dinh va dang tin cay [6].

Trong nudc, cac chuong trinh xdy dung CSDL dat dai quy md qubc gia
(ViLIS/MPLIS/VILG) da va dang trién khai dong loat & 63/63 tinh, huéng t6i mé hinh
dir ligu tap trung, lién thong. Thyc té trién khai va nhiéu nghién ctru cho thdy nén tang
PostgreSQL/PostGIS hoan toan kha thi cho nghiép vu dia chinh (tra ctu, dang ky, cap
nhat thura dat...) [7]. Cac danh gia gan day ctung ghi nhdn pham vi bao phu CSDL quéc
gia tiép tuc mo rong, vi vay nhu cau chuan hoéa quy trinh s6 hoa va tich hop hé théng
twong thich WebGIS ngay cang cap thiét [8].

Ngoai ra, WebGIS khong chi cai thién néng luc quan ly cua cac co quan chinh phu
va doanh nghi€p trong viéc giam sat va diéu phdi du 4n ma con giam thiéu rui ro do su
cb hodc sai sot trong dir liéu. Tinh twong tic cao ciia hé thong ciing gitip nang cao kha
ndng tham gia cua cac bén lién quan, dac biét trong cac du an quy hoach do thi va quan
1y ha ting, noi ma viéc chia sé thong tin kip thoi c6 thé anh hudng truc tiép dén hiu qua
clia cic quyét dinh. Bén canh d6, nghién ctru ciia (Fang et al., 2023) [10] cho thiy viéc
két hop WebGIS véi Big Data va Al gitp cai thién dang ké kha nang quan ly du liéu
khong gian va dua ra cac quyét dinh hiéu qua trong phat trién ha tang va bao vé moi
truong. Thém vao do , Vinueza-Martinez [11] chi ra rdng tmg dung cong nghé Al trong
WebGIS khong chi t01 uu hoa quy trinh quan ly tai nguyén ma con giup phat hién cac
bién d6i méi trudng, nang cao hiéu qua trong quan 1y du 4n ha ting.

Muc tiéu ctua nghién ctru 1a xay dung va kiém thar mot hé WebGIS ma nguén mé
phuc vu ngoai nghiép, dua trén kién tric PostgreSQL/PostGIS - Leaflet - Node.js co xac
thuc ngudi dung va co sd dir liéu dung chung sau khi chuan héa dit liéu [12]. Hé thong
tap trung vao cac thao tac thiét yéu - quan 1y 16p, tim kiém theo thudc tinh va theo khong
gian, d6i nén/d6i mau, bang thudc tinh tuong tac, xuat CSV/in PDF - dong thdi nhin
manh quén 1y tién do gan thoi gian thuc thong qua nhat ky thao tac gin toa do - thoi gian
va ban d6 tong hop tién do theo khu vuc dé hd tro didu phdi nhan Iyc. Nghién ciru duoc
thir nghi¢ém tai xa Tan Pha, huyén Cai Lay, tinh Tién Giang va danh gia hi€u nang dinh
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luong (thoi gian nap, tim, hién thi, xuat; s nguoi dung déng thdi) nham chirmg minh tinh
on dinh, d6 dép ung va loi ich thyc tién gitp hi€u qua cho qua trinh thu thap, luu trit, quan
1y va chia s¢é dir li€u trac dia phuc vu cong tac thuc dia.

2. Phuwong phap nghién ctru
2.1. Dir liéu nghién ciru

Trong nghién ctru nay bd dir liéu dugce sir dung la bo Shapefile dir liéu ban do dia
chinh tai khu vire Tan Phu, huyén Cai Lay, tinh Tién Giang dugc cung cap boi Vian phong
dang ky dat dai tinh Tién Giang. B dit lidu gbc duoc xdy dung trén phan meém
Microtation du6i dinh dang “.dgn”, hé toa d6 VN 2000, phép chiéu UTM mui chiéu 3 do,
kinh tuyén truc 105045°. Tuy nhién dé hoat dong 6n dinh v61 h¢ thdng dugc nghién ciru,
bd dir licu nay dugc chuyen ddi dinh dang bang phan mém ArcGIS sang dinh dang “.shp”,
hé toa 30 WGS 84, phép chiéu Pseudo-Mercator.

2.2. Phwong phdp nghién ciru

Pé hién thuc hoa myc tiéu xay dung va phat trién hé thong WebGIS mét cach hiéu
qua, nghién ctru ndy s& ap dung mot loat phuong phap da dang nham dam bao tinh kha
thi, d6 chinh xac va hiéu suit cta hé thong. Quy trinh thyc hién s& duoc minh hoa thong
qua so dd sau:

Thu thap dir liéu

Thiét ké CSDL

Thiét ké chic

nang

Thiét ké giao dién Thiét ké hé théng

Kiém tra va danh

g1a

H: thong WebGIS
hd tro quan 1y di
lidu

Hinh 1: So d6 phwong phdp nghién ciru

Dua theo so dd phuong phap nghién ctru, qua trinh xay dung va phat trién hé théng
WebGIS dugc thuc hién thong qua cac budce tuan ty sau day:

Phén tich, thiét ké va xay dung co's6 dir li¢u. Day la giai doan khoi dau, trong do
dir licu dugc thu thap phai dam bdo rang cau trac dir liéu khong gian va phi khong gian
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dugc luu trit va quan ly hiéu qua. Dleu nay gitp dinh hinh nén tang cho toan bd hé théng
va dam bao tinh nhat quan khi két ndi vdi cc chirc nang hién thi va xtr 1y sau nay.

Thiét ké giao dién: Giao dién ngudi dung (UI) duoc thiét ké truc quan, d& str dung,
nhim tao su thuén tién trong thao tac va giup ngudi dung twong tic mot cach hidu qua
v6i hé théng

Thiét ké chire ning: Cac chirc ning cdt 16i ciia hé thong dwoc 1én ké hoach va phat
trién nhu tai dit liéu ban do, tim kiém, thay ddi mau sic cua 16p, phong to dén vi tri cua
16p, bat/tit cac 16p dit liéu, thay dbi kiéu ban dd nén, chinh stra thudc tinh truc tiép trén
ban do, va xuét dir liéu ra dinh dang CSV hodc in ban dd. Viéc xac dinh rd rang va chi
tiét cac chirc nang nay dam bao rang hé thong dap ung ddy du nhu cau ngudi dung trong
quan ly dir li¢u ngoai nghiép.

Kiém tra va chay thir nghiém: Sau khi hoan thién hé thdng, qué trinh kiém thur
duoc thuc hién nham phat hién va khac phuc céc 161 ky thuat, ddm bao cac chirc nang
hoat dong chinh xéac va hé thong van hanh mugt ma trén cadc méi truong khac nhau.

Céc budc nay dugc thuc hién lién tuc va co su diéu chinh, t8i wu hoa dé hé théng
WebGIS dé tir do c6 thé dat dugce hiéu qua cao nhat trong viéc quan ly dir liéu dia ly.

3. Két qua nghién ctru va thio luin
3.1. Mgt td cach thirc hoat dong cua cdac chirc nang

- Khi truy cap vao trang web lan dau, cac chirc nang bi v6 hiéu hoa khi chua thuc
hién qua trinh dang nhap. Dé hé théng cho phép st dung chirc ning ngudi dung can ding
nhép tai khoan hop 18, néu dung thong tin, céc chirc ning s& dugc md khoa cho phép
ngudi ding truy cap. Truong hop nguoc lai, néu thong tin khong chinh xac hé théng s&
thong bao yéu cau dang nhap lai.

- Tai bg dir liu: Nguoi dung thyc hién qua trinh tai b dir li¢u ciia minh vao CSDL.
Néu hé théng kiém tra dinh dang la dung dinh dang “.shp” thong tin cua bd dit li¢u s€ 1ap
tirc duge truyén vao trong CSDL. Néu thong tin dinh dang khong tring khép hé thong s&
thong bao 16i va yéu cau kiém tra lai bd dir liu.

- Tim kiém: Sau khi dit liéu da dugc tai 1én ban d6 tir CSDL, ngudi dung co thé sir
dung cong cy tim kiém dé tra ctru thong tin. Hé thong s& xac minh gia tri tim kiém. Néu
gia tri tim kiém tOn tai trong dit liéu, hé thong s€ tu dong phong to dén 16p chura gia tri do
trén ban d6. Néu khong tim thay, hé thong s& thong bao rang gia tri khong ton tai.

- Do6i mau cho 16p: Hé ‘Ehéng ki@m tra 16p c6 ton tai trén ban dd hay khong. Néu 16p

da ton tai, nguoi dung c6 thé thay d61 mau sac cua cac 16p trén ban do dé€ phén biét o

rang gitra cac 16p dir liéu khac nhau. Néu 16p chua dugc tai 1én ban do hé thong s€ thong
bao 101.

- Phong dén 16p: He thong kiém tra 16p c6 ton tai trén ban dd hay khong. Néu lop

da ton tai, hé thong s& phong dén vi tri cia 16p hién thi. Néu 16p khong ton tai hé thong
s& bao 151 va yéu cau tai 16p 1én ban do.

- Bat tat 16p: Hé thong kiém tra 10p co ton tai trén ban d6 hay khong. Néu 16p da
ton tai, h¢ thong s¢€ tat bat 16p sau moi lan thuc hi¢n chirc nang. Néu 16p khong ton tai h¢
thong s€ bao 10i.
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- Tai dir liéu: Hé thong kiém tra xem ngudi dung di chon 16p can tai théng tin thudc
tinh hay chua, néu da chon hé théng cho phép ngudi dung tai thong tin thudc tinh cia 16p
dir liéu d6. Nguoc lai néu chua co 16p nao duoc chon hé¢ théng s€ hién thong béao yéu cau
chon 16p can tai.

- Thay d6i ban dd nén: Nguoi ding chon ban d6 nén phu hop voi nhu cau, ban db
s€ lap tc thay doi.

- Quan ly dir liéu: Hé théng thuc hién qua trinh kiém tra co 16p nao dugc chon hay
khong. Néu c6, thong tin thudc tinh cia 16p d6 s& dugc thé hién trong bang twong tac
thong tin thudc tinh, nguoi dung c6 thé thém, sira, x6a. Nhitng dit liéu méi nay s& ngay
1ap tirc dugc cap nhat vao CSDL va hién thi trong bang tuong tac. Néu khong cé 16p nao
duoc chon, bang tuong tac thong tin thudc tinh sé& hién thi thong bao chua co6 dir ligu.

3.2. Két qua giao dién chirc ning tai bg div liéu va tim kiém

Tai lan dau tién truy cdp hé thdng, thong tin dir liéu ma ngudi dung can truy cap
chua c6 san trong CSDL, lic nay nguoi ding can tai bo dir liéu 1én hé théng bang cach
nhan vao nut choose files hodc kéo tha bo dit liéu vao cira s6 nay. Hé théng cho phep
nguoi dung tai 1én dir 1iéu ban do (dang Shapefile hodc GeoJSON) tryuc tiép tir thiét bi
hodc may cha va hién thi 1én nén ban d6 web. Ngoai ra, hé théng con cho phép nguoi
dung tai cac thong tin dit liéu thudc tinh ctia b dit liéu dudi (dinh dang .csv hoic kiéu in
ra dang ban d6 .pdf). Sau d6 hé thong yéu cau nguoi dung dat tén cho bo dir licu dé luu
vao CSDL. Piéu nay gitip cho qua trinh tai lai bd dir liéu tr CSDL 1€n ban dd nén co thé
dé dang xéc dinh dbi trong ma nguoi dung can truy van. Sau khi da thyc hién dat tén cho
bo dir liéu nguoi dung can nhén vao nat tai dit liéu dé dit liéu c6 thé hién thi trén ban dd
nén. Tai thoi diém ngudi dung tai tap tin hé thong s& giri thong tin c6 trong bo dir lidu vao
trong CSDL, d6ng thoi doc thong tin ¢6 trong bd dir lidu dé hién thi 1én ban d6 nén. Khi
dr liéu da dugc luu vao trong CSDL, ngudi dung chi can thyuc hién chon tén bd dit lidu
ma nguoi dung da dat trude do va thue hién tai dit 1iéu. Qua trinh nay sé gui nhiing thong
tin tir CSDL 1én lai ban d6 nén (Hinh 2).
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Hinh 2: Giao dién chirc nang tai bg dir liéu Hinh 3: Giao dién chirc nang tim kiem

Tinh ning tim kiém theo tén d6i twong hodc thudc tinh cho phép truy xuit nhanh dit
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liéu, hd tro hiéu qua qua trinh kiém tra hién trang tai thuc dia. Chirc ning nay hoat dong
6n dinh, gitip don gian hoa qua trinh cdp nhat dir liéu va cai thién kha ning truy xut
thong tin khong gian tai hién truong. Giao dién than thién, dé thao tac ddi voi can bo ky
thuat c6 kinh nghiém co ban. Khi hé thong tim thay thong tin trung khdp voi ngudi dung
yéu cau s€ phong dén 16p chira thong tin d6 dong thoi cling d61 mau cho 16p nay dé nguoi

dung de dang nhan biét (Hinh 3).

3.3. Két qud giao dién chivc ning doi mau cho l6p, d6i bin do nén

Nguoi ding ¢ thé thay d6i mau sic hién thi cia cac 16p ban do theo y mudn ca
nhan, phu hop vdi nhu cau st dung nham tao su twong phan, phan biét ré rang gitra cac
16p dir liéu (Hinh 4).

Péng thoi, chirc niang chuyén d6i nén ban do cho phép ngudi dung thay d6i kiéu thé
hién cua ban d6 phu hop véi timg nhu cau cuia bo dir lidu. C6 ba kiéu ban do chinh duoc
phat trién trong hé thong bao gdm: Ban d6 mic dinh (ban d6 nén OSM), ban do dia hinh,
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Hinh 4: Giao dién déi mau cho I6p Hinh 5: Giao dién chitc ndng doi ban do nén

ban d6 vé tinh gitup phu hgp véi muyc dich sir dung khac nhau trong céng tac ngoai nghiép.
Chirc nang nay gitp ting cudng tinh tryc quan va linh hoat trong hién thi dir liéu. Khi ap
dung tai khu vuc do thuc té, viéc thay d6i mau va nén ban dd gitp nguoi dung dé dinh vi
va phan tich d6i twong hon, dic biét trong diéu kién dia hinh phirc tap (Hinh 5).

3.4. Két qud giao dién chirc ning twong tic thong tin thugc tinh

Sau khi chon dbi tuong duoc hién thi trén ban dd nén cac thong tin thudc tinh cua
dbi tugng do dugc cdp nhat vao bo nhé tam cia hé théng va hién thi chung trong bang
nay. Tai ddy nguoi ding c6 thé thém thudc tinh va gia tri méi bang cach nhap tén thudc
tinh va gia tri cta thudc tinh d6 sau d6 nhan nit thém. Chirc ning stra ddi gia tri thude
tinh va x6a ciing twong tu, ngudi dung chi can nhap gia tri moi sau d6 nhan enter hodc
nhén vao nit x6a & dong twong ung, cac gia tri nay 1ap tirc dugc luu vao trong CSDL. Hé
théng hd tro hién thi bang thudc tinh di kém véi 16p dit liéu khong gian. Nguoi dung cd
thé nhép vao timg d6i tuong dé xem chi tiét thong tin nhu tén, loai, ma ID, toa d9,... dong
thoi cho phép loc, tim kiém hodc trich xuét dit liéu sang dinh dang bang CSV dé str dung
ngoai hé thong. Bang thudc tinh 14 cong cu hd tro thiét thuc cho qua trinh kiém tra, x4c
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minh va xu Iy thong tin do dac tai hién truong. Kha nang twong tac hai chiéu giira ban db
va bang gitip ning cao hiéu qua xtr 1y va kiém tra dit liéu tryc tiép tai thuc dia (Hlnh 6).

@ Hé Théng Tich Hop Théng Tin Tric Pia

Hinh 6: Giao dién chirc nang bdang twong tac thong tin thudc tinh

3.5. Két qud giao dién trang web tong thé

Trang web cua hé théng duoc thiét ké vai bd cuc 1o rang, chia thanh cac khu vuc
chirc nang nhu thanh cong cu diéu hudng, cira s6 ban do trung tdm va khu vuc bang thudc
tinh. Giao dién tryc quan, de st dung, phu hgp voi ngudi dung cé trinh do tin hoc co ban.
Ngoai ra, trang web con tich hgp kha nang phan hoi nhanh véi thao tac ngudi dung va
tuong thich trén nhi€u thiét bi khac nhau. Thiét ke giao dién tong thé don gian nhung hiéu
qua, dam bao tinh than thién va kha nang truy cap cao. Viéc sir dung ma nguén mg giup
linh hoat trong nang cip va mo rong tinh ning theo nhu ciu sir dung thyc té.
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Hinh 7: Giao dién trang web tong thé

3.6. Thdo ludn

So voi cach lam trudce day thién vé phan mém may tram va tong hop thi cong cudi
ngiy, hé thong WebGIS ma nguon mé cla ching t6i tao mot quy trinh dau - cudi cho
ngoai nghiép: thu thap tai chd — ddng bd vao PostGIS — hién thi/tra clru tirc thoi trén
web (Leaflet) kém nhat ky thao tac gén toa do - thoi gian. Thir nghiém tai xa Tan Phu,
huyén Cai Ly, tinh Tién Giang cho thy ludng viéc gon hon, giam 15i chép tay, xem ngay
khu vyc da 1am/con thiéu dé diéu phéi nhan lyc theo khong gian hiéu qua; cac chiic ning
nhu tim kiém thudc tinh/khong gian, ddi nén - d6i mau, bang thudc tinh tuong tac, Xuét
CSV/in PDF hoat dong 6n dinh trén ca may tinh va di dong. Kién tric mo, khong khoa
cong nghé¢ gitp de chuyén giao sang dja ban khéc, chi can chuan héa CRS/cdu trac dit
liéu va phan quyén ngudi dung. Han ché chinh: Pseudo-Mercator chi phi hop hién thi
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(cAn UTM/hé dia phuong khi tinh dién tich/chiéu dai), phu thudc két ndi mang va can tbi
uu thém khi dit lidu rat 16n.
4. Két luan

Nghién ctru di xay dung thanh cong mot hé thdng WebGIS mi ngudén md phyc vy
hiéu qua cong tac ngoai nghiép trong tric dia, dap ing ddy du cac yéu cau vé luu trix, truy
xuét, hién thi va bao mat dir liéu khong gian, dong thoi than thién voi nguoi dung hién
truong. Diém nbi bat ding nhu phan tom tit nhin manh 14 kha ning quan Iy tién d6 theo
thoi gian - khong gian: mdi thao tac duoc ghi nhat ky gin toa d6 va mdc thoi gian, hién
thi ttre thoi khu vuc da lam/dang 1am/con thiéu, qua d6 hd tro diéu phdi nhan luc kip thoi,
giam sai s6t va rt ngin vong doi “thu thap — ddng bo — kiém tra - bao céo”. Két qua kiém
thir tai x3 Tan Ph(, huyén Cai Lay, tinh Tién Giang cho thdy hé théng phan hoéi nhanh,
6n dinh trén may tinh va thiét bi di dong, cho thy tiém ning ap dung rong rii & cac dia
ban c6 yéu cau quan 1y dir liéu va tién do gan thoi gian thuc. Trong thoi gian tdi, hé thong
s& duoc hoan thién vé giao dién, bo sung phan quyén chi tiét (quan tri/bién tap/doc), da
dang hoa dinh dang dit liu (ké ca 3D GML) va t6i wu hiéu nang cho b dit liu 1on; dong
thoi tiép tuc tang cuong theo doi tién do gan thoi gian thyc thong qua tich hop GNSS/RTK
va co ché dong bo 6n dinh dé sin sang trién khai & quy mé 16n hon.

Lo1i cam on:
Cam on Vin Phong diang ky dét dai tinh Tién Giang da hd trg dir liéu cho nghién

4

cuu.

Cam két cia cac tac gia
Nhom tac gia c6 tén trong bai bao cam ket sy dong thuan va khong co xung dot g1

ich trong cong bo khoa hoc tai bai bao nay.

Tai liéu tham khao

[1T Longley, P., Goodchild, M., Maguire, D., & Rhind, D. (2015). Geo Graphic
Information.522 .https://books.google.com/books/about/Geographic_Information_Science and Syst
e.html?hl=vi&id=C_ EwBgAAQBAIJ.

[2] Thi tudéng Chinh phu, “Quyét dinh sé 749/0P-TTg: Phé duyét Chirong trinh Chuyén doi sé quoc gia
dén nam 2025, dinh hiedng dén nam 2030, Ha Noi, 2020.

[3] BO Tai nguyén va Moi trudng, “Théng tw 09/2024/TT-BTNMT: Quy dinh kyj thudt vé co s¢ dit liéu
ddt dai va hé thong théng tin dat dai”, Ha Noi, 2024.

[4] J. Vinueza-Martinez, M. Correa-Peralta, R. Ramirez-Anormaliza, O. F. Arias, and D. V. Paredes,
“GISs Based on WebGIS Architecture: Bibliometric Analysis of the Current Status and Research
Trends”, Sustainability, vol. 16, no. 15, p. 6439, 2024, doi:10.3390/su16156439.

[5] V. Thellakula, V. K. Reja, and K. Varghese, “4 Web-Based GIS Tool for Progress Monitoring of
Linear Construction Projects”, in Proc. ISARC, 2021.

[6] Esri, “Prepare for High-Accuracy Data Collection - ArcGIS Field Maps,” huéng din GNSS/NMEA,
truy cap: Sep. 10, 2025.

[77 D. Q. C. Doan, V. T. Tran, and K. H. Vu, “Improving Cadastral Database Associated with
E-Government: A Case of Quoc Oai District, Hanoi” , in FIG Working Week, 2019.

[8] World Bank, “Vietnam Land Administration - VILG Program: Progress and Lessons”, 2024.

[91 P. A. Longley, M. F. Goodchild, D. J. Maguire, and D. W. Rhind, Geographic Information Science
and Systems, 4th ed. Wiley, 2015.

[10] Fang, B., Yu, J., Chen, Z., Osman, A. 1., Farghali, M., Thara, 1., Hamza, E. H., Rooney, D. W., &
Yap, P.-S. (2023). Artificial intelligence for waste management in smart cities: a review.
Environmental Chemistry Letters, 21(4), 1959—-1989. https://doi.org/10.1007/s10311-023-01604-3.

[11] Vinueza-Martinez, J., Correa-Peralta, M., Ramirez-Anormaliza, R., Franco Arias, O., & Vera
Paredes, D. (2024). Geographic Information Systems (GISs) Based on WebGIS Architecture:
Bibliometric Analysis of the Current Status and Research Trends. Sustainability, 16(15), 6439.
https://doi.org/10.3390/sul6156439.

[12] Leaflet. (n.d.). Leaflet reference. Retrieved October 23, 2024, from
https://leafletjs.com/reference.html.

42 The Magazine of Geodesy - Cartography has been in operation since 1970.


https://www.geocartagis.org/
https://www.geocartagis.org/
https://doi.org/10.1007/s10311-023-01604-3
https://doi.org/10.3390/su16156439
https://leafletjs.com/reference.html

