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Xay dung dich vu web dinh vi va truy van théng tin

anh v¢ tinh trong kho dir liéu l6n
Pao Khanh Hoai™!, Truong Van Tudn™" Tran Thi Tuyét Vinh?

ng’c vién Ky thudt Qudn sy, Ha Noi, Viét Nam

’Nhém nghién ciru phdt trién cong nghé quan 1y va phan tich dit liéu khong gian dia Iy (GMA),
Trwong dai hoc Mo - Dia chat
Email tac gia lién hé: geogroup2008@gmail.com

https://doi.org/10.5281/zen0do.19766630

Tom tat:

Trong nhitng nam gan day, dit liéu anh vé tinh ngay cang dwoc siv dung réng rdi trong nhiéu
linh vue ciia doi song kinh té va xd héi. Theo thoi gian, cac kho dit liéu anh tich liy da tang nhanh
cd vé s6 lwong va dung heong. Piéu nay mang lai cho cdc 16 chire nghién ciru, g dung va san xudt
dir liéu khong gian dia 1y nhiéu co hdi hon dé khai thdc thong tin, nhung ciing ddt ra mét sé théach
thikc trong viéc qudn Iy chiing. Mt nhu cau co ban ciia ngwoi ding triee tuyén la tim kiém, dinh vi
va tra cieu thong tin vé dnh vé tinh trong cdc kho dir liéu ma ho quan tam. Péng gép chinh trong
nghién ciru nay bao g&m hai khia canh. Thir nhét, mét cach tié'p cdn khoa hoc thie tién hiéu qud dé
thiét ké kién tric dit lidu dé lueu trik div lidu anh vé tinh va quan ly siéu dir liéu anh vé tinh dya trén
ba cong nghé: Hadoop, Hbase va PostGis da dwoc dé xudt va thir nghiém. Thir hai, mot dich vu Web
cho phép tim kiém va tra ciu nhanh théng tin siéu dir liéu dnh vé tinh trong cdc kho dir liéu I6n da
duge trién khai va thir nghiém. Céc két qua thir nghiém trén kho anh Sentinel2 di cho thdy két qua
kha quan. Anh vé tinh dwoc truy véan va dinh vi trong co so dir li¢u & ché dg gdn thoi gian thuc. Giao
dién may khach théng minh, dé sir dung tao ra trdai nghiém muot ma, API Web nhanh va lién mach
(www.geoview.vn).

Keywords: Hé thong phan tan; Dir liéu khong gian dia 1y; Kho dit liéu I6n; Truy vin; Binh vi khéng
gian.
Ngay nhan bai: 24/03/2026 Ngay sira lai: 05/04/2026  Ngay chép nhan dang: 06/04/2026  Ngay xuét ban: 30/04/2026

Design of a Web-Based Geospatial Query System for Large
Satellite Image Repositories
Dao Khanh Hoai'®! | Truong Van Tuan‘>'!"> Tran Thi Tuyet Vinh?

'Military Technical Academy, HaNoi, Vietnam
2Geospatial Data Management and Analysis Research Group (GMA), Hanoi University of Mining
and Geology, Vietnam
Coresponding Author Email: geogroup2008@gmail.com

Abstract:

In recent years, satellite image data has been increasingly widely used in many areas of
economic and social life. Over time, the accumulated image data lake have increased rapidly in
both quantity and capacity. This gives organizations that research, apply and produce geospatial
data more opportunities to exploit information, but also poses some challenges in managing them.
A basic need of online users is to search, locate and look up information about satellite images in
the data lake they are interested in. The main contribution in this study include two aspects. Firstly,
an effective scientific practical approach to design data architecture for storing satellite image data
and managing satellite image metadata based on three technologies: Hadoop, Hbase and PostGis
was proposed and tested. Secondly, a Web service that allows quick search and look up of satellite
image metadata information in big data lake was implemented and tested. Experimental results on
the Sentinel? image warehouse has shown promising results. Satellite images are queried and
located in the database in near real-time mode. Smart, easy-to-use client interface creates a smooth
experience, Web APIs are fast and seamless (www.geoview.vn).

Keywords: Distributed system,; Geospatial data,; Data lake; Spatial Query, Spatial localization.
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1. Giéi thiéu

Theo dir liéu tr Union of Concerned Scientists (UCS), hién c¢6 khoang 1.200
v€ tinh quan sat Trai Pét dang hoat dong trén quy dao. Cac vé tinh nay cung cip
mét nguén anh v¢ tinh da dang va phong phu. Céc kho luu trit anh v¢ tinh khong
ngung gia tang ca vé s6 luong 1an dung luong. Sy mo rong nay mang lai nhleu co
hoi cho céc t6 chirc hoat dong trong linh vyc nghién ctru vién tham va san xuét dir
liéu khong gian dia 1y khai thac tiém ning cua dir liéu, nhung dong thoi cling dit ra
nhiéu thach thirc trong viéc quan ly cac tap dir liéu 16n nay [1-3].

Hién nay, cac nha cung cép anh v¢ tinh trén toan thé gi6i dang cung cip cho
ngudi dung truc tuyén kha ning truy cap va khai thac thong tin anh vé tinh tir cac
kho dir li€u thwong mai thong qua cac dich vu web. Mot vi du tiéu biéu 12 dich vu
web NASA Worldview cua NASA, cho phép nguoi dung truc quan kham pha ca
qua khtr va hién tai cta hanh tinh nang dong cua ching ta tir goc nhin v¢ tinh [4].
United States Geological Survey (USGS) cung cap mot bd API gitp nguoi dung
chu dong xay dung c4c truy van anh vé tinh phtc tap bang cach két hop nhleu tiéu
chi trong mot giao dién than thién [5]. Airbus, mot trong nhitng nha cung cap anh
vé tinh hang dau thé gidi, ciing cung cdp cac dich vu cho phép nguoi dung xem
truéc anh mau, danh gia dir liéu anh vé tinh ndng cao va khdm pha cac san pham
gia tri gia tang trong kho dir li¢u cia ho nham hd tro tt nhit cho cac dy an cua
ngudi dung [6]. Sentinel Hub Browser cung cap céc cong cu co ban dé kham pha
dir liéu quan sat Trai Dat, phat trién cac kich ban tity chinh cho phan tich anh don
gian va tich hop cac kich ban tir bén thi ba. Tuong ty, nha cung cip anh vé tinh
UP42 cho phép ngudi dung dé dang khdm pha va thu thap dir liéu, wdc tinh chi phi
mot cach minh bach va xem trude hinh anh, qua d6 hd trg viéc so sanh va to chirc
dix liéu khong gian dia ly.

Tai Vi¢t Nam, linh vuc thong tin dia khong gian da dugc hinh thanh va phat
trién trong nhidu nam, gan lién v6i nhidu linh vuc cta doi sdng kinh té - xa hoi.
Cong dong nghién ctru vé tric dia, ban d6, vién tham va hé thong thong tin dia 1y
d3 hinh thanh mot mang ludi nghién ctru bao gdm céc vién nghién ciru va cac truong
dai hoc. Do do, viéc nghién ctru va xay dung cac cong thong tin dia khong gian
nham chia sé cac ngudn dir liéu tham chleu khong gian, gitip cac nha nghién ctru ¢6
co hoi nhanh chong tiép can cac nguodn dir liéu mién phi 1a can thiét va hiru ich.

Céc phan tiép theo ctia bai bao sé& tap trung lam rd hai ndi dung chinh sau:

(i) Thiét ké va trién khai mot kién triic dit liéu thuc tién va hiéu qua dé luu trix
dit liéu anh vé tinh va quan 1y siéu dit liéu anh vé tinh, két hop ba cong nghé: Apache
Hadoop, Apache HBase va PostGIS. Trong d6, hé thong phan tan Hadoop luu trit
dir liéu géc, co sO dir liéu phan tan dang cot tdc do cao HBase luu trix siéu dit liéu
anh, va co s¢ dir liéu khong gian PostGIS luu trir dit liéu hinh hoc (footprint) cua
anh vé tinh. Cach tiép can nay dya trén thyc té cong nghé rang Spatial Hadoop da
ngung phat trién, HBase khong hd trg chi muc khong gian, do d6 PostGIS duoc lya
chon dé xur 1y cac truy van khoéng gian phirc tap nham nhanh chong xac dinh cac
dinh danh cua anh v€ tinh can truy van thong tin.

(ii) Thiét ké va xay dung mét dich vu web tra ctru thong tin anh vé tinh hoan
chinh (www.geoview.vn) voi giao dién than thién va tbc do truy van nhanh, dugc
trién khai va van hanh thyc t& phuc vu nhiéu muc dich tir nghién ctru, hoc tap cong
nghé dia khong gian dén cac hoat dong tim kiém ciru nan hoic tinh bao khong gian.
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Dich vu web nay duoc thiét ké va phat trién théng qua cac API mo6 phong céc hanh
vi nguoi ding phd bién va dién hinh duoc quan sat trong cac hé théng thong tin dia
1y hién dai dang dugc st dung rong rai trén thi truong.
2. Kién tric dich vu web

2.1. Kién tric div liéu

Céc thanh phan dit liéu trong mot hd dir lidu vé tinh quy md 16n bao gdm anh
géc, siéu dit liéu va mot sd loai dit liéu dic thu khac, tt ca déu duoc luu trit trong
cung mot thu muc dudi mot dinh danh anh duy nhat do mdi nha cung cap anh gan.
Céc dir liéu nay duogc td chire thanh cac tép ¢ dinh dang TIF hoac XML.

Siéu dir liéu anh bao gém cac thong tin mo ta vé anh, bao gém: loai cam bién,
thoi gian thu nhan cua céc canh anh, hudéng cta cam bién, do phan giai anh, h¢ toa
do va phép chiéu, ty 1€ may che phu, cac hé s6 do nhay va do tré ctia cam bién, toa
d6 cac goc anh, tim anh va nhiéu thong tin khac.

/ Satelite Data Warehouse \

Hadoop

MetaSat
Resolution

TimeAcquired
HBase CloudCover

‘. ELT
1 ( 1 Satimage
Web Server ‘ HDFS !_____ ImageData
& i
lELT

—— Spatiallndex

- Extent
‘ PostGIS

\ Location /

Hinh 1. Kién triic ho dir liéu.

Trong kho dit li€u, dir li¢u anh v¢ tinh dugc mo hinh hoa thanh céac thuc thé
chinh, bao gdbm: Anh vé tinh (Satlmage), chira dinh danh anh va dia chi luu trir anh
trong hé théng tép; Si€u dir li¢u anh (MetaSat), chira cac thong tin mo ta vé anh; va
Chi muc khong gian (Spatiallndex), dung dé luu trit hinh hoc footprint ctia anh
nham hd tro viéc dinh vi 4nh nhanh trong hé théng co s¢ dir liéu. Dir li€u anh géc
va siéu dir liéu duogc luu trir trén cac hé théng phan tan nhu HBase hoac hé théng
tép phan tan Hadoop, trong khi chi muc khong gian dugc quan ly boi co so dit licu
hd tro 1ap chi myc khong gian nhu PostGIS. Toan b dit lidu ciia cac thuc thé trong
kho dir liéu duoc trich xudt tir anh vé tinh gbc va dugc hoan thién thong qua quy
trinh ELT.

Khi nguoi dung thyc hién truy véan theo mét khu vuc dia 1y, hé théng s€ tim
kiém trong Spatiallndex dé xac dinh danh sach cac anh lién quan, sau d6 nhanh
chong truy xuét dit liéu anh can thiét tir ho dir liéu 16n. Cau trac nay dam bao hé
thng c6 thé xir Iy déng thoi nhiéu truy van phirc tap trong thoi gian ngin, dong
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thoi dé dang mé rong khi khdi lwong anh vé tinh ting 1én theo thoi gian. M6 hinh
cac thanh phan chinh ciia hd dir liéu dugc thé hién trong Hinh 1.
2.2. Kién tric dich vu web

Trong phén nay, ching t61 mo ta mot kién trtc dich vu web nham dinh vi va truy
van thong tin anh vé tinh tir ho dir liéu thong qua mang. Dich vu nay gom hai thanh
phan chinh: Web Client va Web Server. Web Client 1a giao dién ngudi dung hoat
dong trén trinh duyét phia may khach. Nguoi dung sir dung cac img dung web trén
trinh duyét dé gui yéu cau va tim kiém thong tin dir liéu dya trén nhiéu tiéu chi khac
nhau trén ban do (truy van khong gian, truy van thudc tinh). Web Client chiu trach
nhiém dinh vi dit liéu trén ban d6 va hién thi siéu dit liéu, dong thoi cung cip cac
cong cu tuong tac dé 1am viéc véi dit liéu ban dd nhu phong to, do dac va diéu
huéng. Web Client dugc phat trién b.':fmg HTML, CSS, JavaScript va cac thu vién
nhu React]S va OpenLayers nham hd trg cac chirc nang WebGIS.

Web Service

Request (GET, POST)

A 4

Client

Request Handler
Response (Image)

Service Handler

Database Handler —T————>»
€| Satellite Data Warehouse

~— 4

Hinh 2. M6 hinh tong thé cia dich vu web.

Web Server 13 hé thong phén tan phia may chu, chiu trach nhiém xt Iy cac yéu
cau truy vén dit liéu vién tham tir Web Client. Web Server thuc hién cac nhiém vu
chinh nhu dinh vi dit lidu, truy vén siéu dit liéu anh v¢ tinh tir co s¢ dit liéu, i wu
hoa hiu nang truy van va tra két qua vé cho Web Client. Web Server dugc xay
dung dé két ndi v6i hé thong co so dit liéu phan tan nhu Apache HBase. M6 hinh
tong thé cua dich vu web phuc vy truy van va truc quan hoa siéu dir liéu anh vé tinh
dugc thé hién trong Hinh 2.

Khi nguoi ding twong tac voi trinh duyét, chang han nhu tim kiém anh vé tinh
hodc xem chi tiét anh, mot yéu cau s& dugc giri dén Web Service thong qua giao
thic HTTP, thuong sur dung cac phuong thirc nhuw GET hodc POST. Bo xtr ly yéu
cau (Request Handler) tiép nhan cac yéu cau tir ngudi ding va chuyén chiing dén
cac phan h¢ dich vu phu hop, chang han nhu Service Handler hodc Database
Handler. Database Handler dong vai tro la cAu nbi gitra cac dich vu nghi¢p vu va
hd dir liéu vé tinh, thuc hién truy van va truy xuét dit liéu anh vé tinh lién quan dura
trén yéu cau truy van. Sau khi truy van hoan tat, dir liéu duoc tra vé cho Service
Handler. Cubi cung, trinh duyét ctia ngudi ding nhan phan héi nay va hién thi dir
lidu anh vé tinh trén giao dién. Ngudi ding ¢é thé xem thong tin anh vién tham hodc
tiép tuc twong tac v6i ban do nhu phong to, thu nho, di chuyén, hoic thay doi tiéu
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chi tim kiém dé truy xuat dit liéu méi. Quy trinh nay duoc lip lai voi mdi yéu cu
mai (Hinh 3).

[ Request Handler ] [ Service Handler ] Database Handler

Client Satellite Data

Warehouse

Send request (GET/POST) Analyze and

forward request
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'
'
'
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» |
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image metadata |
‘ >
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<
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image metadata
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1
1
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'
'
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'
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i
1
'

Client Request Handler [ Service Handler ] [ Database Handler

Hinh 3. Biéu do tuan tw ciia dich vu web truy van siéu dir liéu anh.

Maic du cac co sé dit liéu NoSQL c6 hi¢u qua trong viéc quan 1y dir li€u 16n,
cho phép truy céap va truy vén dit liéu nhanh, nhung chung khong hd tro 1ap chi muc
khong gian cho dit li€u vector. Trong truong hop nay, co sé dir liéu khong gian
PostGIS 1a giai phap tdi uu.

Quy trinh truy vén siéu dit liéu anh theo khong gian dugc thye hién qua céc
budc sau: (i) Nguoi dung tao truy van khong gian theo cac tuy chon trén giao dién
Web dudi dang dlem duong gap khc, ranh gidi hodc da gidc. Ung dung phia client
giri yéu cau truy van kém ‘theo pham vi khong gian dén may cha web; (ii) Mot API
phia may chu tim kiém tat ca cic anh vé tinh nam trong pham vi khong gian yéu
cau va tra vé cac ma anh v¢ tinh hop 1€ cho Service Handler; (iii) Service Handler
tiép tuc gli truy van thong tin siéu dir lidu ctia cdc ma anh vé tinh trong cum hé
thong (Redis + HBase); (iv) Mot API tim kiém céc thong tin pht hop véi yéu cau
truy van va tra két qua vé cho phia client.

Satellite Data Warehouse

WebServer

Hadoop
Request Handler

(4)-Return Image Metadata
< .
< Redis

Caching Bl

Service Handler (3)-Query Image Metadata

(I
_
HDFS
Database Handler (2)-Return MetaSatlD
- @tGIS
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Hinh 4. So' do trinh tir ciia truy van khéng gian.
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2.3. Truy vén va hién thi théng tin dnh vién tham trén phia Client
Véi su phat trién cua cong ngh¢ web, cac thu vién ma nguén mé c6 thé hd tro
ngudi ding dinh vi dir liéu trén ban d6 va hién thi thong tin anh vién tham. Cac
bude dinh vi va hién thi dit liéu vién tham duoc minh hoa trong mo6 hinh ¢ Hinh 4.
Display Metadata

A
-
Open Page ‘f Fetch image location + metadata

> React App > Server
—_ "~ Return location + metadata
User L

Add Marker/Overlay

Emit event show metadata

Interact with
image marker

OpenLayer Map

Hinh 5. M6 hinh két hop ciia cdc thanh phan phia Client.

Mo hinh dinh vi va hién thi thong tin anh vién tham dugc truy vén trén phia
client dam bao kha ning xac dinh vi tri nhanh chong, hién thi siéu dit liéu va hd trg
cac thao tac twong tac voi ban d6 nhu phong to, thu nhé va di chuyén. Trong nghién
clru ndy, ching t6i dé xuat mot kién tric dua trén “ing dung React két hop voi
OpenLayers, cho phép ngudi ding twong tac truc tiép voi ban do. Thong tin vi tri
anh va siéu dit liéu dugc truy van tir may chu va tra vé theo yéu ciu clia ngudi ding,
dam bao hiéu qua va kha niang mé rong khi trién khai & quy mé 16n.

3. Két qua va thio luin

Trong phan nay, chiing t6i trinh bay viéc trién khai thyc nghiém kién trac dich
vu web da dugc mo ta & cac phén trude. Dt liéu thuc nghiém bao gém mdt ho dir
liéu vé tinh chira 4nh quang hoc mién phi tir Landsat 8 va Sentinel-2, véi dung
luong luu trit hon 2TB, dugc thu thap tir cac to chirc cung cép dit liéu mién phi nhu
Copernicus Open Access Hub va Sentinel Hub. Ngoai ra, h¢ théng con van hanh
ddng thoi mot may chu ban do da ty 18 véi dung luong luu trir dir liéu anh vuot qué
2TB. Hé théng duoc trién khai v6i cAu hinh phén cung va phﬁn mém cu thé, s& dugc
mo ta trong cac phan tiép theo.

3.1. H¢ thong mdy chii dich vu web

Heé thng phan cting duoc trién khai trén mot cum gdm 6 méy tinh, bao gom 1

may chii web va 5 may tinh da ning dung dé van hanh hé thdng phan tan Hadoop
va co s¢ dir liéu phan tan HBase. Cau hinh chi tiét ctia cac may duoc trinh bay trong
bang dudi day:
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Bang 1. Cdu hinh mady tinh ciia hé thong.

May tinh S6 lwong Configuration
, , - 2 processor: 48 nhan xur ly
May chu Web 01 - 128GB RAM
- Core i5 processor,
Hé thdng phén tan 05 -32GB RAM,
- 6TB 6 clng luu trit
Mang Lan - 1Gbps

Céc hé théng phan mém dugc sir dung dé trién khai mo hinh dit liéu bao gdom:
hé diéu hanh Ubuntu 22.04; may chit web Apache HTTP Server; hé thong phan tan
Apache Hadoop phién ban 3.4.1; Apache HBase phién ban 2.6.2; PostGIS phién
ban 3.5; va Redis phién ban 7.4.1. Cac ngdn ngit 1ap trinh va framework phan mém
bao gdm: Java, Python, React]JS; cac thu vién sir dung gom: GDAL, GeoTools va
PySpark.

3.2. Dinh vi va truy vin théng tin anh vé tinh

Duya trén kién tric phan cing va cic nén tang phan mém da trinh bay & trén,
chung t6i da xay dung va trién khai mot hé théng dinh vi va truy van anh vé tinh
v6i cac chirc nang cu thé, bao gdm: truy van dir liéu, dinh vi dir liéu va hién thi dir
li¢u. Nhiém vu truy van: Viée truy vén dit liéu anh vé tinh duge hd tro linh hoat dya
trén ca tiéu chi khong gian va thudc tinh. Di véi truy van khong gian, ngudi ding
c6 thé truc tiép v& cac ddi tuong hinh hoc nhu diém, duong hoidc da giac trén ban
do dé xac dinh ving quan tam (AOI). Hé thong sé& ty dong thuc hién kiém tra giao
cat gitta AOI va pham vi cac anh vé tinh trong hd dit liéu. Két qua thyc nghiém cho
thdy céc thao tic phong to, thu nho va di chuyén ban d6 sau khi truy van van duoc
hé thong duy tri muot ma, giup nguoi dung truy cép dir liéu anh mot cach lién mach.
Dbi v6i truy van theo thudc tinh, hé thong cung cap cic cong cu cho phép ngudi
dung loc anh vé tinh dya trén cac tiéu chi nhu thoi gian thu nhéan, d6 phan giai khong
gian, loai cam bién hodc murc do may che phu. Cac yéu cau truy van thudc tinh dugc
xu ly nhanh chong. Két qua thyc nghiém cho thdy hé thong xir 1y hiéu qua ca hai
loai truy Van cho phép truy xuét dit liéu anh vé tinh nhanh, chinh xac va phu hop
v6i nhu cau dinh vi va tim kiém ciia nguoi ding.

Truy vn théng tin

Tidu chi lya chon

Thoiglan | D4 phimay V@ tinh

Hinh 6. Cong cu truy vin thong tin anh vién tham dwa trén tiéu chi khéng gian va thudc tinh.
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Nhiém vu dinh vi: Sau khi qué trinh truy vn dit liéu hoan tat, hé thong sé tién
hanh dinh vi di¥ li¢u tryc ti€p trén ban d6 nén. Vi tri va pham vi cua anh v¢ tinh s€
duoc hién thi va danh dau trén ban dé6 nén OpenLayers.

“Truy viin thong tin Dia Khang Gian

El S00114 uan Nam

Tigu chi lya chon

Théigian DG phii may | V8 tinh

.
=
L
e
¢
L]
&
¢

u

Hinh 7. Nhiém vu dinh vi dit liéu anh vién tham trong hé dit liéu om.
Nhiém vu hién thi dit liéu: Sau khi qua trinh truy van dit liéu hoan tét, hé thong
s€ hién thi thong tin anh vién tham thong qua céc thanh phan cta React]S.

Truy viin théng tin /s K

THONG TIN CHI TIET

Théng tin Gid

M3 dir figu

Tiéu chi lya chon

Tngigian DG phiimay | Vétinh

Hinh 8. Nhiém vu hién thi thong tin dir liéu anh vién tham trong hé dir lidu I6n.
Céc tac vu di duoc kiém thir ddng thoi trén 20 may khach, véi gioi han bang
thong mang 1a 20 Mbps. Cac may khach giri cac truy van khong gian va thudc tinh
dén may chi va nhan duoc phan hdi nhanh theo thoi gian thuce, mang lai trai nghiém
muot ma trén nén tang web.
4. Két luan
Bai bao d3 dé xuét va trién khai mot ung dung dich vu dya trén web nham
dinh vi va truy van thong tin anh v¢ tinh trong mot ho dix liéu 16m. Hé théng duoc
thiét ké theo kién tric da tang, dam bao kha ning xir Iy cac yéu cau truy van ca vé
khéng gian va thudc tinh véi thoi gian phan hdi nhanh va d6 chinh xac cao. Dich
vu da duogc kiém thir trén mot hd dit 1iéu anh vé tinh 16n, nham cung cép dich vu
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truy van tir xa hiéu qua cho anh vién tham va thong tin dir liéu thong qua giao dién
web. Két qué thyc nghiém cho théy cac tac vu nhu truy vén siéu dir liéu, dinh vi
anh va hién thi anh déu dat gén thoi gian thuc va mang lai thao tac thuan tién cho
nguoi dung.

Kién trac dir liéu va dich vu web duoc dé xuét trong nghién ciru nay tuy don
gian nhung mang tinh ddc thu, dugc mo ta r6 rang va co kha nang tai hién, giup
cong dong nghién ctru dia khong gian d& dang 4p dung va phat trién cac cong thong
tin dia khong gian manh mé hon cho cac muc dich ung dung cu thé.

Loi cdm on

Céc tac gia xin guri 101 cam on t6i t6 chirc Copernicus Open Access Hub va
Sentinel Hub dé cung cap ngudn dir liéu anh vé tinh phuc vu cho qué trinh x4y dung
hé thong. Nhém tac gia xin chin thanh cam on Vién K§ thuat Cong trinh Pic
biét/Hoc vién K¥ thudt Quan sy da tai trg kinh phi nghién ctru. Bai b4o nay dugc
thuc hién trong khuon kho dé tai ma s6 25.03.03.
Cam két ciia cac tac gia

Tat ca cac tac gia c6 tén trong bai bio cam két sy dong thuan va khong co
xung dot loi ich trong cong bd khoa hoc tai bai bao nay.
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