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ABSTRACT

Bac Lieu province has geographical advantages and is a coastal area with strong and
fairly stable winds, less affected by storms. By April 2023, Bac Lieu province had had 8
wind energy farms built and put into operation with 2 farms under construction inland
and offshore. The increasing number of wind power projects shows that monitoring
the development of wind power projects is essential. The objective of this study is to
develop a new method using Sentinel-1 time-series radar images to identify persistent
building structures on the sea, specifically wind towers built off the shore of Bac Lieu
province. This study used the two-dimensional polarization space method on Sentinel-1
time-series radar images to identify the locations of wind towers off the shore of Bac
Lieu province. The results showed that the confounding effects of complex variations in
incident and azimuth angles of the Sentinel-1 radar data had been completely eliminated.
In addition, the method used in this study was successful in mapping persistent building
structures with Sentinel-1 time-series radar image data. The accuracy of results was
evaluated by observing and collecting ground truth data in the study area. With very
high accuracy, this method can be applied to identify the locations of persistent building
Structures at sea at other wind farm projects in the future.

TOM TAT

Tinh Bac Liéu 6 loi thé vé vi tri dia Iy va la vung ven bién c¢6 gio manh va kha on
dinh, it bi anh hwéng boi bdo. Pén thang 4 nam 2023, tinh Bac Liéu ¢é 8 nha mdy
dién gié dd hoan thanh dwa vao hoat déng, 2 nha mdy dang thi céng trén dat lién
va ngoal khoi. S6 heong dw dén dzen glo ngay cang tang cho thdy viéc gidm sdt su
phat trién cdc di an dién gié la rdt can thlet Muc tiéu ciia nghién ciru ndy nham xdy
dwngphztong phap xu ly anh vé tmh vién tham radar Sentinel-1 da thoi gian dé xdc
dinh cac cau tric xdy dwng kién c6 trén bién, cu thé la cdc try tua-bin dién gi6 dwoc
xdy dung tai viing ven bién tai tinh Bac Liéu. Nghién ciru nay sir dung phwong phdp
khéng gian phdn cwc hai chiéu trén anh vién tham radar Sentinel-1 da thoi gian dé
xdc dinh vi tri cdc tru tua-bin gié. Két qua ciia nghién ciru cho thdy cdc yéu té gdy
nhiéu tin hiéu trén anh radar do goc toi cua vé tinh tao anh va do huong bay cua vé



tinh anh vién tham radar Sentinel-1 dd bi logi bé hoan toan. Ngodi ra, phu“ongphap
dwoc s dung trong nghién ciru nay da thanh cong trong viéc lap ban do cac cdu triic

Tir khoa: Radar
Sentinel-1; Phdn cuc
VV-VH; Xur ly dnh SAR;
Tru dién gio, Tinh Bac
Liéu.

xay ding trén bién voi dit liéu dnh vé tinh vién tham radar Sentinel-1 da thoi gian.
Két qua nghién civu di diege danh gid dg chinh xdc bang cach quan sat va thu thap
dit liéu thuc dia tai khu vuc nghién ciru. Voi d‘o chinh xdc rdt cao, phwongphap nay
6 thé dp dung cho viéc xdc dinh vi tri cdc cau tric xdy dung kién cé trén bién tai
cdc dw an dién gio khdc trong tuwong lai.

1. Giéi thi¢u

Nam trong khu vuc ven bién ving Dong
bang song Ctru Long (PBSCL), tinh Bac Liéu c6
b bién dai 56 km, ving ven bién c6 gié manh va
kha 6n dinh (binh quan toc d gi6 1a 7m/s), it bi
anh huong boi bio, 1i, dong dét, song than (Nam,
2022). Tir nhitng két qua dat dugc trong phat trién
nang lugng tai tao trén dia ban thoi gian qua, Dai
hoi Pang bo tinh Bac Liéu lan thi X VI, nhiém ky
2020-2025 d3 dé ra nhiém vu “xay dung Bac Liéu
tré thanh mot trong nhiing trung tdm nang luong
sach ctia qudc gia trong d6 trong tim 1a dién gio,
dién mit troi va dién khi”. Tinh dén thang 4 nam
2023, tinh Bac Li€u c6 8 nha may dién gi6 da hoan
thanh dua vao hoat dong, 2 nha may dang thi cong
trén dat lién va ngoai khoi.

Anh vién tham radar khau do tong hop co
nhiéu tiém ning dbi voi cac Gmg dung v& ban dd
16p phu/sir dung dat tai khu vire Dong bang song
Ctru Long vi khu vyc nay thuong c6 may che phu
lam han ché viéc sir dung anh vién tham quang
hoc. Nguon anh vién thdm radar Sentinel-1 rat
phong phu, dugc sir dung mién phi va c6 chu ky
lap lai ngan (12 ngay). Cac nghién ciru sir dung
anh vién tham radar trudc day dugc thyc hién
tai khu vuc DBSCL chi tap trung vao v€ ban dd
nudc mat, giam sat 1ti, phan bd khu vuc canh tac
la, thoi gian sinh truong lha (Karila et al., 2014;
Kontgis et al., 2017; Liew et al., 1998; Nguyen
et al., 2016). Trong khi do, ngay cang nhiéu du
an dién gio dang duoc xdy dung va phat trién tai
khu vuc ven bién tinh Bac Liéu. Viéc theo ddi qua
trinh x4y dung cac du 4n dién gi6 nay rat can thiét
cho cong tac quan ly chuyén mén va an ninh quéc
phong tai dia phuong. Cu thé 1a viéc phat hién cac
tru dién gio trén bién dugc xay dung ¢ dau, duoc
xay dung trong thoi gian nao, cac tru dién gié dugc
xay dung mdi co that sy thude pham vi quy hoach
cho phép hay khong dong vai tro quan trong cho
cong tac quan ly chuyén mon ¢ dia phuong ciing

nhu dam bao vimg chic qudc phong, an ninh. Cac
nghién ctru g dung anh vién tham radar khau do
tong hop dé do tim cac cdu trac xay dung kién cb
(cac tru tua bin gid) trén bién trong khu vuc tinh
Bac Liéu van con thiéu.

Anh radar Sentinel-1 do phan giai 10 x 10
m, co chidu rong khung anh 250 km va goc t6i
(incidence angle) nam trong khoang 20°- 46° s& tao
ra sy thay d6i tin hiéu tan xa nguoc (backscatter)
cua ddi tugng trén bé mit trai dat. Cac dbi tuong
trén anh nam tai vi tri cac goc téi cang 16n s& cang
bi nhidu so v&i cac ddi tuong ndm tai vi tri cac
gbc t6i nho hon. Didu nay gy khé khin trong
qua trinh gidi doan anh vi n6 doi hoi nguoi phan
tich dit liéu anh phai chuan hoa goc t6i (incidence
normalization) va phai biét trude cac ddi twong
trén mat dat 1a loai bé mat gi (dét tréng, nudc,
bé-tong, thyc vat) trudc khi tién hanh phén tich
anh (Ngo va ctv, 2021). Ngoai ra, hudng bay cua
vé tinh (azimuth direction, huéng Béc-Nam hoic
Nam-Bic) ciing s& anh hudng 1én thong tin vé ddi
tuong trén bé mit dat duoc thé hién trén anh.

Cac phuong phép xtr Iy anh SAR trudc day
chii yéu sir dung cong nghé may hoc (Machine
learning) cu thé 1a phan 16p c6 kiém soat
(supervised classification) va phan 16p khong
kiém soat (unsupervised classification) bao
gém: Support Vector Machine, Random Forest,
Maximum Likelihood, va nhiéu thuat toan khac.
Cac phuong phap phan loai nay con nhiéu han ché
vi phu thudc vao dir liéu huén luyén (training data)
va két qua phan loai sai vin con khé cao. Vi viy,
nghién ctru nay str dung phuong phap khong gian
2 chidu (2-dimension space) dé xac dinh ngudng
gid tri tin hi€u tan xa nguoc phan cuc VH va VV
s€ khong phu thugc vao sy anh huong cua goc
toi (incidence angle) va hudng bay cua vé tinh
(azimuth direction) va vi thé c6 thé giai quyét van
dé vé nhiéu tin hiéu radar do goc t6i khac nhau.
Phuong phap khong gian 2 chiéu phan cyc VH va
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VV sé& duoc trinh bay chi tiét trong phan phuong
phéap nghién ctru.

Do d6 muyc tiéu cua nghién ctru “Xu ly anh
radar Sentinel-1 da thoi gian trong xac dinh tru
dién gio6 tai vung ven bién tinh Bac Liéu” nham
xay dung mdt phuong phap mai Ve xUr 1y anh vién
tham radar Sentinel-1 da thoi gian trong viéc do
tim céc ciu trac xay dung kién cb tai du 4n Nha
may dién gié Bac Liéu dugc xdy dyng tai ving
ven bién tinh Bac Liéu. Phuong phap nghién ctru
nay c6 thé ap dung cho viéc xtr Iy anh vién thim
radar Sentinel-1 trong gidng day sinh vién nganh
Khoa hoc mdi truong, Truong Pai hoc Bac Liéu.
Ngoai ra, nghién ctru ndy ¢ thé mo rong dé ung
dung trong viéc giam sat cac du an dién gio khu
vuce ven bién khac ¢ dong bang song Ciru Long.

2. Phuong phap nghién ciru

Trong nghién ctu nay, chung toi trinh bay
phuong phap nhim xac dinh cac cdu trac xay
dung kién ¢ lién quan dén cac du 4n dién gio trén
khu vuc ven bién tinh Bac Liéu trong do6 dac biét
chi ¥ dén su anh huong ctia sy tuong téc giita cdy
¢di va mit nude 1én tin hiéu radar. Qua trinh phan
tich bao gém xu ly dir li¢u anh radar, 1ap ban dd va
danh gia do chinh xac, dugc thuc hién bﬁng cach
str dung nén tang Google Earth Engine (GEE) va
phan mém ArcGIS. So d6 trong Hinh 1 tom tit cac
phuong phép tong thé, trong d6 mdi thanh phan
dwoc md ta chi tiét hon bén dudi.

Hinh 1. So d6 xir Iy anh va thanh Iap ban do
cau truc xay dung kién co

~ ™
CHUAN B] DU LIEU ANH VIEN THAM
* Sentinel-1A SAR: 35 anh da thai gian, phian cyc VV-VH, 86 phéan giai 10 m.
= Sentinel-2 MSI: 20-27 anh (may che phu < 20%), do phan giai 10 m.

< /
L

4 XU LY ANH TRONG GEE )

Hi¢u chuan hinh hgc
Loc nhidu do hiéu img 16m dém (speckle filtering) bing phuong phap loc
trung binh 3 diém thdi gian.

\* Loai bo khu virc c6 miy che (Sentinel-2 MSI). J

XAC PINH CAU TRUC XAY DUNG KIEN CO \

= Chon lgc cac gia trj pixel cho tat ca lop phivsir dung dét (VV va VH, tat
ca goc i va hudng bay).

-  Biéu thi cac gia trj da duge chon loc ll'trl biéu dd khong gian h1| chiéu.

* Xac dinh nguomg gm tri dé phan 16p ciu tricc xdy dyng kién cb.

«  Dém sb lin ma mdi pixel duge phin 16p 1a ciu tric xiy dung kién cb.

= Xac dinh nguomg 16i u tai vi tri cua timg pixel duge nhin dang 1a vj tri
chu tric xay dyng kién cb.

& Xic dinh gia tri chi s thyre viit NDVI 8¢ loai bo yéu 16 anh hudmg do m/

tuong tac giilra ciy va be mat nudc Ién tin hi¢u radar.

'a " P " P )
PANH GIA PQ CHINH XAC
*  Thu thip dir li¢u qua diéu tra thye dja.

= Tinh toan d§ chinh xéc cua két qua nghién ciru tr nhiéu nguén sb liéu tham
chiéu nhu két gua diéu tra thyc dia, ban d6 Google Earth. ban 46 ArcMap.

2.1. Xir ly dir liéu 4nh radar Sentinel-1 da
thoi gian

Nghién ctru nay da st dung 210 anh Sentinel-
1A SAR chup trong giai doan tir thang 03-2017 dén
thang 02-2024. Tat ca cac dit liéu anh Sentinel-1
SAR di dugc xu Iy trude bang nén tang GEE dé
lay hé sb tan xa nguoc tinh bang decibel (dB) cho
mdi pixel thong qua cac budc sau: ap dung tép
quy dao, loai bo nhiéu nhiét, hiéu chinh birc xa va
hiéu chinh dia hinh béng dwr liéu dia hinh SRTM
(Shuttle Radar Topography Mission) 30-m.

Pé giam nhidu 16m dom trong hinh anh
SAR, b6 loc trung binh 3 diém thoi gian (mdt cua
s0 tinh gia tri trung binh di chuyén trong mot thoi
gian cy thé) c6 hi¢u qua vé mit tinh toan di duoc
su dung dé giam nhiéu. Viéc tinh toan duoc thuc
hién nhu sau:

__ XEipy (D)
Pijt = 3

Trong cong thirc (1), Pij_t 14 gid tri trung binh
pixel dau ra tai vi tri i,j (i: s6 hang anh, j: s6 cot
anh) tai thoi diém t; Py i o 1a gia tri pixel ddu vao
tai vi tri 1, j tai thoi diém t - Livap, .. lagiatri
pixel dau vao tai vi trf i, j tai thoi diém t +1,

Trong nghién ctru nay, cac gia tri cua t co
pham vi tir 1 dén 35 (35 1a tong s6 hinh anh SAR
trong khoang thoi gian dugc xem xét). Sau khi
tinh toan gia tri trung binh, hinh anh dau tién va
cudi cung trong chudi thoi gian sau d6 da bi loai
bo va chi c6 33 hinh anh dugc st dung dé phan
tich sau d6. Chudi thoi gian nay kéo dai khoang
1,3 nam trong d6 cac cdu triic xay dung can phai
ton tai 1au dai dé dugc phat hién.

2.2. Thanh lap ban do

Khoéng gian 2 chiéu cua phan cyc VV-VH
duoc st dung dé mo ta cau tric xay dung kién
c¢b (Hinh 2). Géc t6i trong anh SAR c6 thé co tac
dong déng ké dén cac gia tri tan xa nguoc trén
dai radar (radar swath). Dé xac dinh muc do thay
dbi tan xa nguoc nhu mot ham cia goc toi dbi
voi cac loai 16p phu dat khac nhau, dit liéu VV
va VH dugc tach riéng cho timg khoang goc to1 o
35, 38 va 42 d6. Sau do, ddi v6i mdi khoang goc
ti va hudng bay theo goc phuong vi (ting dan
s0 v6i giam dan), mot biéu do phén tan (scatter
plot) duoc tao ra véi phan cyc VV cho truc hoanh



va phan cuc VH cho tryc tung bang cach st dung
bd loc trung binh 3 diém cho tat ca cac loai dét
bao gém cac toa nha, cay cdi, ruong lua va khu
vure nudi trong thity san nhu trong Hinh 2. Tir biéu
d6 phan tan, nghién ciru cho thdy mién (domain)
VV-VH cho loai ciu trac xay dung kién b ndi bat
1 rang va dé phan biét, khong phu thudc vao anh
huong cua goc tdi va goc phuong vi. Tuy nhién,
c6 mot su trung lap nho giita cic mién cdu triic
xay dung va cay cdi/thue vat do tan xa nguoc cao
tir cac tuong tc tin hiéu radar giira cay va bé mat
nude. Tiép theo, cac ngudng trong khong gian 2
chiéu cua phan cuc VV-VH dugc xac dinh dé xéac
dinh mién lién quan cu thé dén viéc xay dung cac
cAu tric trén dat lién va trén mat bién. Mot pixel
duoc gan cho mot cdu trac xay dung kién c¢b néu
n6 thoa min cac diéu kién sau: tan xa nguoc VH
16n hon —12 dB (VH > —12 dB) hodc tan xa nguoc

VV 16n hon =5 dB (VV > —5 dB). Néu mét pixel
khong thoa mén diéu kién d6, né s& duge gan cho
mdt 16p khong phai cau tric xay dung kién cb.

Pé xem xét cac pixel cau tric xay dung kién
cb bi thiéu, cac ngudng VV va VH da duoc ap
dung cho tat ca hinh anh da thoi gian Sentinel-1A
(33 hinh anh). Tét ca hinh anh dau ra (véi gia tri
1 d6i voi pixel cau triic xay dung va gia tri 0 d6i
vai pixel khong phai cdu trac xay dung) dugc tong
hop dé dém s6 1an mdi pixel duoc xac dinh 1a toa
nha. Néu pixel tai vi tri ij dugc phat hién 1a chu
trac xay dung T 1an trong s 33 hinh anh, thi sb
lwong pixel tai vi tri jj dugc dit thanh T. Mdi pixel
trong hinh anh dau ra duoc tong hop ¢6 thé co gia
tri T tir gia tri tdi thiéu 1a 0 (ddi vai cac pixel co
cau trac xdy dung khong bao gio dugc xéc dinh)
dén gid tri 1a 33 (d6i véi pixel ludn duge xac dinh
1a cdu trac xay dung).

Hinh 2. Su tin xa nguoc da thoi gian cha cac cdu tric xay dung kién ¢b va cac 16p pha dat
khac nhau trong khong gian 2 chiéu doi v4i VV trén truc hoanh va VH trén truc tung (dB).

—4
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e |
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’3 i Cay cbi
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—24 4 @ Hudng bay xudng
—26 1 ® Hudng bay lén
=4 @ Goc téi 35 db
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_32 T T
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Phan cyc VV (dB)

Pé giam thiéu viéc phan loai nham pixel
cdu trac xdy dung voi pixel thuc té khong phai
cdu trac xdy dung, ngudng dém ciu trac xdy
dung tbi uu (ngudng toi wu) v6i dao ham roi rac
ctia pixel cau triic xay dung (A, ) dugc xac dinh
tuy thudc vao vi tri duong cong A L tro nén bat
bién hoac phang. Pixel tai vi tri ij du'orc xac dinh
1a mot cdu triic xay dung chi khi T ¢6 gia tri 16n
hon ngudng tdi uu trong d6 ngudng tbi vu c6 gia
tri nam trong khoang tir 1 d&én 33. Pao ham roi
rac (Catone, 2019) cua pixel cu tric xdy dung
duoc tinh nhu sau:

A =N -N )

Phuorng trinh (2) tinh dao ham roi1 rac cua
pixel cau truc xay dung, trong d6: A 1a dao ham
gitra ngudng gia trim van, N 1a 50 luorng pixel
cau tric xdy dung ¢ ngudng gia tri m (1 <m <
33)vaN la s6 lugng pixel ciu tric xdy dung &
ngudng giatrin (1 <n<33). Hinh 3 va Hinh 4 cho
thay rang ngudng tdi wu c6 gia tri bang 9 (twong
duong gia tri T > 10) 13 toi wu nhét vi dudng cong
ctua dao ham tro nén phing khi ngudng tdi wu
¢6 gia tri 16n hon. Pidu nay c6 nghia 1a cdu trac
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xdy dung ton tai kéo dai trong thoi gian tdi thiéu
khodng 18 tuan hay 4,15 thang (v¢ tinh Sentinel-1

SAR c¢6 chu ky 1ap tao anh lap lai sau 2 tuﬁn) S€
dugc do tim mot cach co hi¢u qua nhat.

Hinh 3. Ngudng gia tri tdi wu va so lwong pixel dwgc nhan dién 1a ciu tric xay dung

300,000 A

250,000 A

200,000 -

150,000 4

56 lugng pixel

100,000

50,000 A

0
0

12
Ngudng gié trj t8i uu

Do su phan xa manh cua song radar tir bé
mat chéng han nhu bé mit nudc (song, hd, khu
vue chita nudc, hoic dam lﬁy), cac cay cdi thuc
vat & gén khu vuc bé mit nude co thé 1lam cho
song radar phan xa ngugc dugc tang cuong thém.
Nghién ctru ciia Son va ctv (1990) cho thay rang
sy twong tic giita cdy (chang han nhu 14, canh
va than cdy) va bé mit gitra cac moi truong khac
nhau (chang han nhu mat phan cach giita nude va
khéng khi), [am tdng cuong gia tri tdn xa ngugc tir
cay 001 thuc vat va nhirng gia tri dugc tang cuong
nay glong nhu gia tri tn xa ngugc tr cau triic xay
du’ng Nhitng hi¢u tng nay tao ra mot dai gia tri
glong nhau trong céac gia tri tan xa ngugc cua cay
cbi va cdu trac xdy dung, tao ra sy chdng chéo ciia
cac gia tri tdn xa nguoc cua cu tric xay dung va
cdy cbi trong khong gian 2-D VV-VH va do d6
dan dén mot s6 phén loai sai giita hai loai 16p phu
dat nay.

Dé giai quyét van dé twong tac gitra cay-
bé mit nude, Chi sé6 Thuc vat Khac biét Chuan
héa (NDVI - Normalized Different Vegetation
Index) duoc tinh toan tir anh vé tinh Sentinel-2
da phd MSI (Multi-Spectral Instrument) (Zhang
va ctv, 2021). GEE dugc su dung dé chon dit
liéu Sentinel-2 MSI vao nhirng ngay troi quang it
may (may < 20%) dé tinh toan NDVI trong cting
khoang thoi gian thu thap dir li¢u Sentinel-1 SAR.
NDVI trong mdi pixel 10 m sau d6 dugc tinh toan
va gia tri trung binh cua N gia tri 16n nhét cia
NDVI (NDVIy max) trong mdi pixel thu dwoc trong
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khoang thoi gian dugc xem xét da dugc tinh toan.
Péi voi mdi pixel duoc phan loai 14 cau tric xdy
dung, pixel cdu truc xdy dung dugc phan loai lai
13 khong phai céu trac xay dung néu nhu gia tri
NDVIN max 16n hon gié tri ngudng NDVI t6i uu
(NDVI). Nhiéu truong hop cho N =3, 5, 10 va 15
da duoc kiém tra va gia tri ngudng toi wu NDVI,
dugc t1m thay nam trong khoang tir 0,25 dén 0, 5
trong m01 truong hop. Dya trén danh gia nay, céc
tham s6 N = 3 va NDVI = 0,35 da dugc chon vi
cac g1a tri nay mang lai ket qua t6i wu trong viéc
giam hau hét cic cau trac xay dung bi phan loai
sai. DBiéu nay la can thiét vi khu vuc ven bién Bac
Liéu ¢6 rimg phong ho doc theo bo bién bét dau
tir khu vyc gidp ranh thi xa Vinh Chau, tinh Soc
Tring kéo dai dén cira séng Ganh Hao.

©)
Hinh 4. Ngudng gi tri t6i wu va dao ham
roi rac so lwgng pixel dwge nhan dién la cau
truc xay dung

NDVIy max > NDVI,
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Pao ham rdi rac
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2.3 Thu thap dir li¢u thwe dia va danh gia
d¢ chinh xac

Dt li¢u thuc dia dugc thu thap tai xa Vinh
Trach Dong, thanh phd Bac Liéu va xa Vinh hau
A, huyén Hoa Binh, tinh Bac Li€u. Cong viéc di
thuc dia bao gém viéc di chuyén doc theo cac
tuyén dé bién c¢6 du an dién gio (Nha may dién
gi6 Bac Liéu), duong dan ndi lién céc tru dién gid
va quan sat thyc dia bfmg cach chup anh c6 dinh
vi vi tri dia 1y vé cac loai 16p phu dat khac nhau
nhu cong trinh xay dung kién ¢6 (trudong hoc, nha
3, v.v.), cdy cbi (rimg phong ho ven bién, cay lau
nam, hoa mau), ving nudi trong thity san (khu vuce
nudi tom tham canh).

Duya trén dir li¢u thyc dia va anh chup thyc
dia cung v6i hinh danh mau thyc ¢6 do phan giai
cao trong Google EarthTM va ban do co so
ArcGIS, chat luong cua két qua 1ap ban do da
dugc danh gid. Do thuat toan xac dinh mdt pixel
14 cdu tric xay dung hodc khong phai cau tric xdy
dung thay vi mot pham vi gid tri mo nén viéc danh
gia do chinh xac dugc thuc hién dya trén bo bbn
nhém c6 thé co. Mdi quan thé dwoc biéu thi bang
sO lwong cua tit ca cac phan tir pixel trong mdi
b6 tap hop. Di v6i cac tap hop nay, cac tham sb
dém duoc danh gia 1a: (1) sé luong pixel ciu trac
xay dung duoc phan loai chinh xac 14 ciu tric xay
dung (N_), (2) s6 lugng pixel bi phan loai sai Ia
cau truc xay dung trong khi chung thyc sy 1a cac

loai 16p phu dat khac (n_), (3) s6 luong pixel bi
phén loai sai thanh céc loai 16p phu mat dét khac
trong khi chung thuc sy 1a cac chu truc xay dung
(n), va(4) s6 luong pixel cac loai 16p phii mit
dat khac duogce phan loai chinh xac thanh cac loai
16p phu mdt dat khac (N,,). Str dung két qué ctia
N,n _,n_vaN_, tyl¢am tinh gia - FNR (false
negative rate) va ty 1¢ duong tinh gia -FPR (false
positive rate) duoc tinh theo ty 1¢ phan trdim nhu
sau (Barsi va ctv, 2018):

No

FNR = —= % 100%
Nom + Nxd (4)
n
FPR=—""_ «100%
Nym + kh

3. Két qua va thao luin

3.1 Két qua ban d6 vi tri Nha may dién gi6
Bac Liéu

Két qua ban do vi tri Nha may dién gié Bac
Liéu trong giai doan 3/2017 - 4/2018, giai doan
4/2018 - 6/2019, giai doan 06/2019 - 8/2020 (Hinh
5a, b, ¢) cho thiy khu vuc nay khong thay doi vé
hién trang cling nhu khong c6 sy hi¢n dién cua
cac cdu triic xdy dung méi. Tuy nhién, trong giai
doan tuir thang 8/2020-10/2021, giai doan 10/2021-
11/2022, giai doan 11/2022-01/2024 (Hinh 5 d, e, g)
da co nhiéu cdu trac xdy dung méi hién dién trong
khu vyc ndy. Bang 1 trinh bay toa do cac cdu tric
xay dung moi trong khu vuc Nha may dién gié Bac
Liéu trong giai doan thang 8/2020 dén 01/2024.

Bing 1 - Bing toa dd cac ciu tric xdy dung méi trong giai doan thang 8/2020 dén 01/2024
tai khu vue Nha may dién gié Bac Liéu

X Y

9.193382796

105.7905162

9.18812576

105.7925816

9.182952508

105.7946291

9.177671566

105.7966763

9.172462484

105.7986875

9.167360836

105.8008073

9.162151657

105.8028545

9.156870764

105.8048654

STT HIEN TRANG
1 Céu trac xay dung méi
2 Céu trac xay dung méi
3 CAu tric xay dyng moi
4 Céu trac xay dung méi
5 Céu trac xay dung méi
6 Céu tric xay dung méi
7 Céu trac xay dung méi
8 CAu triic xay dyng moi
9 Céu trac xay dung méi

9.151266335

105.8070922
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10 Cau triic xay dung méi 9.174576137 105.8281677
11 Céu triic xay dung méi 9.179785511 105.8260847
12 Céu triic xay dung méi 9.185030607 105.824074

13 Céu trac xay dung moi 9.190239801 105.8220631
14 Céu triic xay dung méi 9.200694142 105.8180052
15 Céu triic xay dung méi 9.186765346 105.849942

16 Céu triic xay dung méi 9.189783283 105.848721

17 Céu triic xay dung méi 9.195675237 105.8464231
18 Céu trac xay dung méi 9.217130244 105.8381603
19 Céu triic xay dung méi 9.22739648 105.8440227
20 Céu triic xay dung méi 9.230959954 105.8428173
21 Céu triic xay dung méi 9.234581396 105.8413808
22 Cau triic xay dung méi 9.238087434 105.8401752
23 Céu triic xay dung méi 9.229605323 105.8570915
24 Céu triic xay dung méi 9.232881407 105.8560012
25 Céu trac xay dung moi 9.235937344 105.8549102
26 Céu triic xay dung méi 9.239050845 105.8537617
27 Cau triic xay dung méi 9.242116486 105.8526129
28 Céu triic xay dung méi 9.245038438 105.851512

29 Céu triic xay dung méi 9.20584862 105.8158423

Hinh 5. Két qua xéac dinh vi tri cic cong trinh xay dung dién gié tai viing nghién ciru trong
giai doan 03/2017 dén 01/2024: (a) giai doan 3/2017-4/2018, (b) giai doan 4/2018-6/2019, (c) giai
doan 06/2019-8/2020, (d) giai doan 8/2020-10/2021, (e) giai doan 10/2021-11/2022, (g) giai doan
11/2022-01/2024.
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A

3.2. Panh gia do chinh xac

Bang 2 trinh bay két qua danh gia d6 chinh
xac cua ban do vi tri Nha may dién gié Bac
Liéu. Ty I¢ am tinh gia va ty 1¢ duong tinh gia
cho khu vuc nay 1a 0%. Két qua do chinh xac
ctia ban dd rat cao xuét phat tir dic diém hién

trang st dung dat tai khu vuc xay dung cong
trinh dién gi6. Cong trinh dién gidé nay duogc
xay dung tai khu vuc ngoai bo bién nén khong
¢ sy hién dién cac ciu truc xay dung cua cac
cong trinh dan sy hay cac 16p phu mat dit/loai
sir dung dat khac.

Bang 2 Két qua danh gia do chinh xac

Nha may dién . . False Negative Rate False Positive Rate
gid N_xd (pixels) N_Kkh (pixels) (FNR) (%) (FPR) (%)
Bac Liéu 50 30 0 0
Téng cong 50 30 Trung binh FNR =0%  Trung binh FPR = 0%
4. Két luan

Nghién ctru nay da xay dung mdt phuong
phap xu ly dit liéu anh v¢ tinh radar trong khong
gian phan cyc 2 chiéu VV-VH nham khic phuc
cac tac dong gy nhidu cua cac bién ddi phuc tap
vé goc t6i va goc phuong vi ctia dit liéu anh vé

tinh SAR. Thuat toan nay rat quan trong vi n cho
phép su dung céc dir liéu SAR véi pham vi rong
(wide swaths) va do d6 quan sat thuong xuyén
hon véi pham vi bao phu 16n so véi dir li¢u thu
duoc trong pham vi hep (narrow swaths). Van
dé voi cac ché do quét rong 1a pham vi goc t6i
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16n (29,1° dén 46,0° d6i v6i ché do quét rong
Sentinel-1 SAR dugc su dung trong nghién ctru
nay) va nhiing thay d6i vé dau hiéu tan xa nguoc
can duoc hiéu chinh dua trén do ddc tan xa nguoc
nhu 13 mot ham sé cua goc t6i dbi voi cac 16p phi/
str dung dat khac nhau (Phung va ctv, 2020). Viéc
hiéu chinh géc téi nhu vay doi hoi kién thirc tién
nghiém vé cac loai bé mit 16p phu mat dat ma doi
khi c6 thé khong c6 dir liéu sn dé hidu chinh.
Phuong phap khong gian phan cyc 2 chiéu
VV-VH cho thiy ring mot mién (domain) dé nhan
biét vé& dau hiéu tan xa nguoc SAR cua cac cu triic
xay dung so voi cac mién cua cac 16p phiv/sir dung
dat khac (chéng han nhu cay cdi, rudng laa, khu vuc
nudi trong thuy san) trén cac khu vuc khac nhau &
khu vuc nghién ctru, ngoai tror mot sd trung 1ap nhé
trong mién VV-VH déi voi nhimg cy coi/thuc vat
¢6 thé ¢6 do tan xa nguoc cao. Phat hién nay chung
to kha ning SAR xéc dinh thanh cong cac cdu tric

xay dung kién ¢ ¢ cac khu vire am udt va kho réo tir
noi dia dén vung ven bién. Hon nira, viéc xac dinh su
chdng chéo giita cic mién c6 cau tric xdy dung va
cy coi/thyc vat trong khong gian phan cuc 2 chiéu
VV-VH din dén nhan thirc ring sy twong tic giita
cdy va bé mat nudc trong qua trinh phén xa va tan xa
cua tin hiéu SAR duoc truyén va nhan s& gy ra hién
tugng nhiéu cao. Piéu ndy din dén viéc img dung
phuong phap st dung NDVI tir Sentinel-2 nhu mét
cach hiéu qua dé stra 16i su phén loai sai giita cau
triic xay dung va ciy cdi/thyc vat.

Phuong phap cia nghién ctru nay c6 thé
dugc su dung lam nguén tai liéu tham khao cho
cac co quan quan ly nha nudc tai dia phuong trong
viéc xac dinh vi tri cac try tua-bin dién gid ngoai
thuc dia tai cac du an dién gio. Ngoai ra, két qua
nghién ctru ¢6 thé 1am ngudn tai liéu tham khao
trong quy hoach sir dung dét cho cac dy an dién
gi06 trong tuong lai.
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