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ABSTRACT

Mapping building structures is crucial for environmental change
and impact assessment, and is especially important to accurately
estimate fossil fuel CO; emissions from human settlements. From
time-series composites of Sentinel-1 synthetic aperture radar (SAR)
data in the two-dimensional VV-VH polarization space, we
determined the VV-VH domain for detecting building structures,
whose persistence was defined based on the number of times that a
pixel was identified as a building in time-series data. The methods
were tested in three cities in Ca Mau peninsula (Bac Lieu, Ca Mau,
Soc Trang). Using in-situ data and field observations, we validated
the methods and found that the results were accurate, with an
average false negative rate of 9,8% and average false positive rate
of 5,6% for building detection. The results demonstrated the
potential use of satellite dual-polarization SAR to identify persistent
building structures annually across rural—urban landscapes with
different environmental conditions.
TOM TAT

Ldp ban do cdc cdu triic xdy dung kién c¢é ¢6 vai tro quan trong
trong ddnh gid tac déng va thay doi méi truong, dong thoi déc biét
quan trong dé woc tinh chinh xdc heong khi thai CO; tir nhién liéu
hoa thach tie cac khu dinh cu cia con nguoi. T div liéu radar khdu
dé tong hop (SAR) Sentinel-1 da thoi gian trong khéng gian phdn
cwee hai chiéu VV-VH, ching téi dd xdc dinh cdc cau triic xdy dung
kién c6 dua trén sé lan mot pixel dwoc nhdan dién. Phuong phap da
duwoc thir nghiém tai ba thanh phé khu viee ban dao Ca Mau (Bac

Liéu, Ca Mau, Séc Tring). Bang cdch sir dung dit liéu quan sat thiee
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dia, chung toi da danh gia do chinh xdc cua phwong phdp va nhan

thdy rdang két qua c6 dé chinh xdc cao, véi ty 1é am tinh gid trung

binh la 9,8% va ty Ié duong tinh gia trung binh la 5,6% khi phat hién

cau triic xdy dung. Cdc két qua di chirng minh tiém ndng sir dung

anh vé tinh SAR dé xac dinh cdc cau truc xay dung kién co hang nam

trén cac canh quan thanh thi-nong thon voi cac diéu kién moi truong

khac nhau.

1. GIOI THIEU

Lap ban dd chinh x4c co sé ha t?lng do6 thi duoc
coi 1 wu tién hang dau, khong chi ddi véi viéc
phan bd va quan 1y tai nguyén va dich vu ma con
giai quyét cac van d& moi truong, kinh té xa hoi
va dia chinh tri [4]. Thong tin siu rong vé sit dung
dét d6 thi, bao gdm xay dung d6 thi va bao phu
cdy xanh, gitip cac nha quy hoach chuén bi va bd
tri co cAu giao thong db thi, hé thong nude va cay
xanh, dong thoi x4c dinh quy mé va hudéng phat
trién d6 thi trong twong lai trong quy trinh quy
hoach téng thé d6 thi [9]. Hon nita, diéu quan
trong dé thyc hién thanh cong Thoa thuédn Paris
trong Cong woc khung cta Lién hop qudc vé bién
d6i khi hau (UNFCCC) 1a viéc lap ban dd va giam
sat chinh xac cac loai khi nha kinh nhu CO; [3].
Hién tai, lugng phat thai CO, (FFCO2) tir nhién
liéu hoa thach duoc uée tinh bang dit liéu anh
sang ban dém (Night Time Light) lam dai dién
cho cac khu dinh cu cta con nguoi. Dit liéu nay
c6 thé duoc cai thién b?mg ban dd cac ciu tric toa
nha duogc xac dinh vé mit vat 1y [8].

Dit liéu SAR c6 d6 phan giai khong gian cao
tir 10 dén 100 m va dwoc thu thap ting phan tai
cac thoi diém khac nhau trén cac khu vue khac
nhau trén thé gii bt ké didu kién bong t6i va
mAy che phu. Dit liéu SAR di duoc st dung dé
mo ta pham vi d6 thi va ngoai 6 v6i két qua dang
tin cdy [1]. Céc bd dit liéu khong gian dia Iy nhu

cac san pham DAu chan d6 thi toan cau (GUF) va

Dau chan dinh cu thé giéi (WSF) da duoc lay
thanh cong tir dit liéu TerraSAR-X va TanDEM-
X SAR. Nghién cuu viéc st dung dir li¢u
Sentinel-1A SAR va Sentinel-2A Multispectral
Instrument (MSI) da thoi gian dé phat trién cac
dich vu db thi toan cau thi diém. Ho phat hién ra
rang dit liéu SAR Sentinel-1A két hop véi dit lidu
SAR lich st di tao ra két qua tdt cho viéc mé ta
dic diém khu vuc xay dung méi [1].

Nghién ctru ndy dugc thuc hién nhdm phat
trién phuong phap méi va manh mé bang cach st
dung Sentinel-1 SAR dé x4c dinh va 1ap ban do
cac ciu tric toa nha kién cb thé hién sy dinh cu
bén virng ciia con ngudi va tranh cac han ché cua
NTL dé cai thién wéc tinh lwong phat thai FECO2.
Ngoai ra, két qua nghién ctru c6 thé 1am co sé cho
cac nha quan 1y dat dai tai dia phuong xac dinh
cac khu vuc xay dung trai phép va xac dinh bién
dong dién tich dat o.

2. PHUONG PHAP

Trong nghién cuu nay, chung tdi trinh bay
phuong phap nhim xac dinh cac ciu trac xay
dung kién cb (nha &, vin phong lam viéc hay cac
cong trinh xay dung khac) tai khu vuc doé thi va
ving ngoai 6 trong dé dic biét cha ¥ dén sy anh
huong cua dia hinh va cac twong tac cay-nudc 1én
tin hiéu radar. Qua trinh phan tich bao gom xir Iy
hinh anh, 1ap ban dd va danh gid do chinh xac,
duoc thuc hién béng cach st dung nén tang
Google Earth Engine (GEE), Hé thdng hd tro
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phan tich tai nguyén dia ly (Geographic
Resources Analysis Support System - GRASS )
va phin mém ArcGIS. So d6 trong Hinh 1 tom tit
cac phuong phap téng thé, trong d6 mdi thanh
phin duoc mé ta chi tiét hon bén dudi.
2.1 Xir ly anh

T4t ca cac hinh anh Sentinel-1 SAR da duogc
xt Iy trude bang nén tang GEE dé 1y 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 dir liéu dia hinh SRTM (Shuttle
Radar Topography Mission) 30-m.

D¢ giam nhiéu 10m dém trong hinh anh SAR,
bd loc trung binh 3 diém thoi gian (mét cira sb
tinh gi4 tri trung binh di chuyén trong mét thoi
gian cu thé) ¢6 hiéu qua v& mat tinh toan da duoc
st dung dé giam nhiéu. Viéc tinh toan duoc thuc

hién nhu sau:

Pmean(j at 1) = average(pij a v-1:Pij at t+1) )

Trong cong thirc (1), Pmeandjat 1) 1 gia tri trung
binh pixel d4u ra tai vi tri i,j (i: s6 hang anh, j: s6
cot anh) tai thoi diém t; pya 1 12 gid tri pixel dau
vao tai vi tri i,j tai thoi diém t — 1; va pjace 12 gia

tri pixel dau vao tai vi tri i,j tai thoi diém t +1.

&

* Sentinel-1A SAR: 35 anh da thoi gian, phén cye VV-VH, do phan giai 10 m.
+ Sentinel-2 MSI: 20-27 anh (méy che phu < 20%), dd phéin giai 10 m.
+ Shuttle Radar Topography Mission (SRTM): d¢ phan giai 30 m.

Anh Vién Thim

I

*  Hiéu chuén hinh hoc

X 1y trong
GEE

Loc nhiéu do hiéu tmg 16m dém (speckle filtering) ( sir dung phuong phap
loc trung binh 3 diém thoi gian).
*  Loai b cac khu vure ¢6 may che phu (Sentinel-2 MSI).

Hi¢u chuén dinh

v

/ PHAN LOP KHU VU'C XAY DUNG KIEN €O

= Chon lgc cdc gia tri pixel cho tat ca lop phi/st dung dét (phén cue VV va
VH, tit ca goc téi va hudng bay).

= Biéu thj cac gié trj dd duge chon lge trén bidu dé khong gian hai chiéu,

+ Xac dinh ngudng gid tri dé phén 16p cdu tric toa nha kién cd.

+  Dém s6 lin ma mdi pixel duge phin 16p 1a cdu tric toa nha kién cb.

= Xac dinh ngudng 161 wu ma tai vi tri cua timg pixel duge nhin dang la vi tri
cdu tric toa nha kién cd.

- Xac dinh gia tri chi 56 thye vat NDVI dé logi bo yéu 16 anh huong do sy

tuong tac gitra ciy va b& mat Ién tin higu radar.
& Tinh gia tri geomorphons dé xem xét anh hwdng cua dia hinh. /

Lip ban d6

[

chinh xac

Panh gia do

PANH GIA PO CHINH XAC
+  Thu thép dir liéu qua diu tra thye dia.
= Tinh toan @ chinh xde cfa két qua nghién ctru tir nhidu ngudn sé lidgu tham
chiéu nhu két qua diéu tra thue dia, bin b Google Earth, bin db ArcMap.

~

Hinh 1. So' d6 xir Iy dnh va thanh Iap ban db ciu tric xdy dung kién ¢

Trong nghién clru nay, cac gia tri cia t co
pham vi tir 1 dén 35 (35 1a téng s6 hinh anh SAR
trong khoang thoi gian dugc xem xét). Sau khi
tinh toan gia tri trung binh, hinh anh dau tién va
cubi cung trong chudi thoi gian sau d6 di bi loai

b6 va chi ¢6 33 hinh anh dugc st dung dé phan

tich sau d6. Chudi thoi gian nay kéo dai khoang
1,3 ndm trong d6 cac cau tric tda nha can phai ton
tai 1au dai dé duoc phat hién.

Phép tinh duoc 4p dung dé thu duoc gia tri
trung binh hinh hoc theo dB va gia tri trung binh

s6 hoc theo don vi tuyén tinh (bao gdm chuyén
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d6i tir dB sang gia tri tuyén tinh). Hinh 2 trinh bay
gia tri tan xa nguoc thd (Raw backscatter), trung
binh hinh hoc (Geometric mean) va trung binh s6
hoc (Arithmetic mean). Bo loc trung binh 3 diém
da thoi gian di cho thiy kha nang giam nhiu mot
cach hi¢u qua va dam bdo gia tri tan xa nguoc tai
moi diém thoi gian bao toan. Nghién ctru cho thy
két qua tir gia tri trung binh hinh hoc tinh bang dB
va gia tri trung binh s hoc (dugc chuyén dbi tré
lai dB) la tuong tu nhau, do d6, gia tri trung binh
hinh hoc duoc sir dung dé tinh toan hiéu qua ma
khong can chuyén doi qua lai gitta dB va don vi
tuyén tinh.
2.2 Thanh lap bin do

Khoéng gian 2 chidu cia phan cuc VV-VH
dugc st dung dé mo ta ciu trac xay dung kién cd
(Hinh 3). Géc téi trong anh SAR c6 thé cé tac
dong dang ké dén cac gia tri tdn xa nguoc trén dai
radar (radar swath). Dé x4c dinh muc do thay ddi
tan xa nguoc nhu mot ham cua goc tdi ddi voi cac
loai l6p phu dét khac nhau, dir liéu VV va VH
duoc tach riéng cho tirng khoang goc téi ¢ 35, 38
va 42 d6. Sau d6, d6i voi mdi khoang goc tdi va
huéng bay theo goc phuong vi (ting dan so véi
giam din), mot biéu d6 phan tan (scatter plot)
duoc tao ra véi phan cuc VV cho truc x va phan

- —T

Backscatter (dB)

cuc VH cho truc y bang cach sir dung bo loc trung
binh 3 diém cho tét ca cac loai dit bao gdm céc
tda nha, ciy cbi, rudng lia (chiang han nhu canh
ddng lua) va khu vuc nudi trong thuy san (ching
han nhu trang trai nu6i tom) nhu trong Hinh 3. Tt
biéu dd phan tan, nghién ctru cho thiy mién
(domain) VV-VH cho loai cdu triic xay dung kién
cb ndi bat rd rang va d& phan biét, khong phu
thudc vao anh hudng cua goc tdi va goc phuong
vi. Tuy nhién, c6 mot sy trung 1ap nho giita cac
mién cdu tric xdy dung va cay cbi/thuc vat do tan
Xa nguoc cao tur cac tuong tac tin hiéu radar gitra
cdy va bé mit nudc. Tiép theo, cic ngudng trong
khong gian 2-D VV-VH duoc xac dinh dé xéac
dinh mién lién quan cy thé dén viéc xay dung cac
cAu trac trén dat lién va trén mat bién. Mot pixel
dugc gan cho mot cu tric xay dung kién ¢ trén
dat 1ién néu n6 théa man cac diéu kién sau: tan xa
nguoc VH I6n hon 12 dB (VH > 12 dB) hoac
tan xa nguoc VV 1én hon 5 dB (VV > 5 dB).
Khi & trén bién, pixel cdu trac xdy dung kién ¢
duogc xac dinh ¢ noi tdn xa nguoc VH 16n hon

20 dB (VH> 20dB) hoac tan xa nguoc VV 16n
hon 5dB (VV> 5 dB). Néu mot pixel khong
thoa man diéu kién do, n6 s€ dugc gan cho mot

16p khong phai céu tric xay dung kién cd.

Raw backscatter
Geometric mean
—— Arithmetic mean

Hinh 2. Loc dir lié

bé xem xét cac pixel cau truc xay dung kién

¢b bi thiéu, cac ngudng VV va VH di duogc ap

dung cho tt ca hinh anh da thoi gian Sentinel-1A
(33 hinh anh). Tt ca hinh anh dau ra (véi gia tri
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1 dbi véi pixel cau trac xdy dung va gid tri 0 dbi
v6i pixel khong phai cdu tric xay dung) dugc
téng hop dé dém sb 1an mdi pixel duoc xac dinh
1a toa nha. Néu pixel ij dugc phat hién 1a cau tric
xdy dung T 14n trong s6 33 hinh anh, thi sé luong
pixel ij duoc dat thanh T. Mdi pixel trong hinh
anh dau ra dugc téng hop c6 thé c6 gia tri T tir gia
trj toi thiéu 1a 0 (d6i voi cac pixel c6 clu trac xay
dung khong bao gior duoc xac dinh) dén gié tri la
33 (dbi véi pixel luén duge xac dinh 1a cdu tric
xay dung).

Dé giam thiéu viéc phan loai nham pixel cau

trac xay dyng véi pixel thuc té khong phai cau

trac xay dung, ngudng dém céu trac xay dung tbi
uu (building count threshold) véi dao ham roi
rac cua pixel cdu tric xdy dung (Am 1) dugc xéc
dinh tuy thudc vao vi tri duong cong Ap, » tré' nén
bat bién hodc phing. Pixel ij duogc xac dinh 1a
mot ciu trac xay dung néu building count ij >
building count threshold trong do
building_count_threshold c¢6 thé nim trong
khoang tir 1 dén 33. Pao ham rdi rac cua pixel
cau tric xay dung dugc tinh nhu sau:
Am n = Ninreshold m  Nihreshold n 2)

11
I
AN

)
=
f ot
S —161 e Building
N -18 s Trees
} T
% -20 Paddy field
o _22 Aquaculture
o .
> _24- e Ascending
_26 « Descending
e 35 degree
—281 = 38 degree
=30 = 42 degree
-32 " . ; . . - - ‘ .
-24 -22 -20 -18 -16 -14 -10 -8 -6 -4 -2 0

VV Polarization (dB)

Hinh 3. Sy tin xa ngwgc da thoi gian ciia cac cdu tric xAy dung kién c6 va cac 16p phii dit khac nhau

trong khong gian 2 chiéu d6i v6i VV trén truc hoanh va VH trén truc tung (don vi dB)

Phuong trinh (2) tinh toan dao ham ro1i rac cua
pixel cdu trac xay dung, trong d6 cac thudt ngir:
Amn cho dao ham gilta ngudng m va n,
Ninreshold m  cho s6 luong pixel ciu tric xay dung
o0 nguong m (1 < m < 33) va Ninreshold n cho 56
luong pixel céu trac xdy dung ¢ ngudng n (1 <n
< 33). Duya trén cong thttc dugc dua ra bdi
Phuong trinh (2), cac duong cong dao ham roi rac
da duoc sir dung dé xac dinh ngudng sb luong toa
nha t&i wu 4p dung cho tit ca cac trudng hop

nghién ctru. Phuong phap nay yéu cau két ciu

cong trinh t6n tai bén bi trong thoi gian tdi thiéu
khoang 4 thang.

Do su phan xa manh cta song radar tir bé mat
chéng han nhu bé mit nudc (song, hd, khu vuc
chira nudce, hoac dam lﬁy), cac cay cbi thuc vat &
gan khu vuc bé mit nudc c6 thé 1am cho séng
radar phan xa nguoc dugc tang cudng thém. Sy
twong tac giita cdy (ching han nhu 14, canh va
than cdy) va bé mit gitta cac méi trudng khac
nhau (ching han nhu mit phan cach giita nude va

khong khi), lam tdng cuong gid tri tdn xa nguoc

(Nghiem va ctv 1990) tir cAy cdi thuc vét twong
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tu nhur tan xa nguoc tir cau triic xay dung. Nhiing
hiéu tng nay tao ra mot dii gia tri giéng nhau
trong cac gia tri tan xa nguoc cua cdy cdi va cdu
trac xay dung, tao ra sy chdng chéo cua cic gia
trj tAn xa nguoc cia cu tric xay dung va cy cdi
trong khong gian 2-D VV-VH va do d6 din dén
mot s6 phan loai sai giita hai loai 16p phu dit nay.

Dé giai quyét vin dé tuong tic giita cdy-bé
mit nudce, Chi sb thue vat khac nhau duge chuan
héa (NDVI - Normalized Different Vegetation
Index) dugc tinh toan tir anh v¢ tinh Sentinel-2 da
duoc st dung. GEE duoc sir dung dé chon dit liéu
Sentinel-2 MSI vao nhiing ngay trdi quang it may
(miy < 20%) dé tinh toan NDVI trong cling
khoang thoi gian thu thép dit liéu Sentinel-1 SAR.
NDVI trong mdi pixel 10 m sau d6 dugc tinh toan
va gia tri trung binh ctia N gia tri 1on nhit cua
NDVI (NDVI_avg Nmax) trong mdi pixel thu
duogc trong khoang thoi gian dugc xem xét da
duoc tinh toan. Dbi vi mdi pixel dugc phan loai
1a cdu tric xay dung, pixel cdu truc xay dung
dugc phan loai lai 1a khong phai toa nha néu
NDVI avg Nmax > NDVI threshold. Nhiéu
truong hop cho N =3, 5, 10 va 15 da duogc kiém
tra va NDVI_threshold duoc tim thdy nim trong
khoang tir 0,25 dén 0,5 trong mdi trudng hop.
Dua trén danh gia nay, cac tham sé N = 3 va
NDVI _threshold = 0,35 da dugc dat vi cac gia tri
nay mang lai két qua t6i wu trong viéc giam hau
hét cac cdu triic xay dung bi phan loai sai. Diéu
nay 1a can thiét vi nhidu khu dinh cu ciia con
ngudi bao gdm cac thi trin nho va thanh phé 16n
c6 thé co cay doc theo song, hd va cac ving nudc
khac.
2.3 Thu thép dir liéu thue dia va danh gia do
chinh xac

Dit liéu thuc dia dugc thu thap tai ba thanh phé

(Bac Liéu, Ca Mau, Séc Trang) & khu vuc ban

ISSN: 2588 1272. S6: 26 (2024)
dao Ca Mau. Cong viéc thuc dia bao gom viéc di
chuyén doc theo cac tuyén duong bd va dudng
thuy chinh (vi du: séng, kénh) va quan sat thuc
dia bang cach chup anh c6 dinh vi vi tri dia Iy vé
cac loai 16p phu dat khac nhau nhu cong trinh xay
dung (truong hoc, bénh vi¢n, trung tam thuong
mai, nha &, v.v.), cdy cbi (rimg phong ho ven bién,
cdy lau nam, hoa mau), rudéng laa va vung nudi
trdng thiy san (khu vuc nudi tom tham canh).

Duya trén dir li¢u thuc dia va anh chuyp thyc dia
cung v&i hinh dnh mau thuc c6 d6 phan giai cao
trong Google EarthTM va ban dd co sé ArcGIS,
chat lugng cua két qua 14p ban do di dugc danh
gia. Do thuat toan xac dinh mdt pixel la toa nha
hodc khong toa nha thay vi mét pham vi gia tri
mo nén viéc danh gia ¢ chinh xac duoc thyc hién
dua trén bd bon nhém co thé cd. Mbi quﬁn thé
dugc biéu thi bang s6 lugng cua tat ca cac phan
tir pixel trong mdi bo tap hop. Dbi vé6i cac tap hop
nay, cac tham s dém duoc danh gia 1a: (1) sb
luong pixel tdoa nha dugc phan loai chinh xac la
tdoa nha (N_building), (2) s6 lwong pixel bi phan
loai sai la toa nha trong khi chiing thuc sy 1a cac
loai 16p phu dét khac (n_um), (3) sb lugng pixel
bi phan loai sai thanh cac loai 16p phi mat dét
khac trong khi chung thuc sy la cac toa nha
(n_om), va (4) s6 lwong pixel cac loai 16p phi mat
dat khac duoc phan loai chinh xac thanh cac loai
16p pht mit dat khac (N_others). Sir dung két qua
cia,n um, n_om va N others, ty 1¢ &m tinh gia
(false negative rate) va ty 1€ duong tinh gia (false
positive rate) dugc tinh theo ty 1¢ phan trim nhu
sau [2]:

false negative rate = [n_om/(n om +
N_building)] x 100%

false positive rate = [n um/(n um +
N_others)] x 100%
3. KET QUA
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Hinh 4a thé hién két qua phan loai toa nha va
Hinh 4b trinh bay ban d6 phan loai toa nha theo
luéi kich thude mdi pixel 1a 10 m cho ba thanh
phé (Bac Liéu, Ca Mau, Soc Triang) duoc chong
1én trén ban db nén ArcGIS mau that. Nhitng ban
dd nay cho thdy hau hét cac pixel toa nha tap
trung xung quanh cac thanh phé va phan tan doc
theo cac tuyén dudng b va dudng thiry xudt phat
tir khu vuc thanh thi dén nong thon. Két qua tur
viéc phan loai toa nha cho mdi thanh phd cho thy
cac mo hinh khong gian dic biét gin lién véi lich
sir phat trién riéng biét, nhitng han ché vé moi
truong xa hoi, nhimg tic nhan phan b vé dan cu
va tiéu chuén phat trién co so ha tang. Cac ban d6
cling nhan manh rang cic kiéu phan bd khong
gian nay duoc ghi lai bang phuong phap phan loai
& d6 phan giai khong gian cao, tham chi c¢6 thé
xac dinh vi tri cla tirng toa nha riéng biét.

Trung tam hanh chinh cong tinh Bac Liéu va
cho Bac Liéu ¢ Phuong 3 nim & ngay trung tdm
thanh phé. Pugc xay dung vao nhitng nim 1920,
cho Bac Liéu ban d4u 12 noi budn ban sim uét cta
ngudi Hoa va ngudi Viét. Nhiéu ngdi nha cb va
ctra hang mua sdm hién dién. Trong nhiing nim
2010, hang loat co sé ha ting cong va tu nhu
truong Pai hoc Bac Liéu, siéu thi Coopmart,
trung tam mua sdm Vincom, bénh vién Thanh Vii
dugc xdy dung méi va mo rong nham dap tng
nhu ciu ting dan s6, nhu cau lao dong va phat
trién kinh t& ¢ Bac Liéu. Pé tuan thu Chuong
trinh Phat trién D6 thi Qudc gia 2012-2020 va
dap ng nhu cau nha o, bén khu din cu méi
(Phuong 2, Phuong 5, Hoang Phat, Trang An) da
duoc xay dung. Doc theo duong Tran Pha va
duong Qubc Lo 1A — hai con duong chinh vao
trung tim thanh phd — nhiéu ngdi nha, cira hang
mua sim, ngan hang va nha hang ciing dugc xay

dung va hién thi trén ban d6 di phan loai. M4t do

xay dung cao ciing c6 thé duoc nhin thay tai cac
dia diém du lich nhu Khu du lich Nha M4t trén
duong Hoang Sa canh bo bién va tai cac dia diém
t6n gido nhu chiia Quan Am Phat Dai. Phia bic
thanh phd Bac Liéu 1a khu vuc trong lua trong khi
phia nam thanh phé c6 nhiéu trang trai nuéi trong
thity san ma da s6 1 nudi tom tham canh. O khu
vuc nong thon, chung téi phat hién it téa nha hon
trén cac canh ddng lua trong khi c6 nhiéu chdi
canh bao v¢ dugc phat hién ¢ cac khu vuc nudi
tom tham canh.

D6i voi thanh phd Ca Mau, Tinh iy Ca Mau
(Thanh ty Ca Mau) va Uy ban nhan dan tinh Ca
Mau thugc Phuong 5 1a trung tdm cua Ca Mau.
Thanh phé Ca Mau du kién s& tr¢ thanh d6 thi
loai I vao ndm 2025, vi vay rat nhiéu duong phd
da dugc xdy dyng va nang cip. Thanh ph6 Ca
Mau mé rong vé moi hudng voi nhiéu nha dan
duoc xay dung doc theo céc truc dudng chinh va
cac song bao gdm theo cac hudng nhu Bac Liéu
(phia d6ng Ca Mau), huyén Théi Binh (phia bac
va dong bic Ca Mau), huyén U Minh (phia tay
ctia Ca Mau), huyén Dam Doi va Cai Nudc (phia
nam Ca Mau). Mot trong nhiing khu dan cu nbi
tiéng & Ca Mau 1a khu nha & T6 hop Khi-Dién-
DPam gin song Ca Mau. Phia ty, phia bic va phia
dong cua Ca Mau dugc bao quanh béi ving nuoi
tom quang canh, & ddy két qua ban do ciing co thé
xéac dinh duge cac chdi canh bao vé cac ao nudi
tom.

Tai khu vyc thanh ph6 Séc Trang, Tinh Uy
Soc Trang va Uy ban nhan déan tinh Séc Tring
thuoc Phuong 2 déu nam ¢ trung tim thanh phd.
Khu vyc d6 thi & Soc Trang cha yéu phat trién
doc theo cac tuyén duong chinh vao thanh phé va
doc theo song Maspero. Cac khu dan cu va
thuong mai moi (Trﬁn Quang Diéu, Hanh Phuc,

Lé Duin) duoc xdy dung tai Phuong 2, Phuong 3
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va Phuong 4 dé dép ung su gia ting dan sb cia
thanh phd. Thanh phd ciing d3 mé rong vé phia
nam song Maspero doc theo dwong Trin Hung
Dao va Lé Hong Phong va vé phia bic song
Maspero doc theo dudng Hung Vuong va Ton
Duc Thing. Thanh phd Séc Tring dugc bao
quanh béi nhitng canh ddng lta nén cac ngdi nha
& khu vuc 1an cn thanh phd Séc Trang duoc xay
dung doc theo cac kénh thuy 1oi.

Puogc danh gia béng di liéu quan sat thyc dia,
Béng 1 cho thay d¢ chinh xéc ciia viéc lap ban d6
xay dung ¢ Bac Liéu, Ca Mau, Soc Trang. Trong

()

(b)
Bac Liéu

Kilometers 1 Kilometers

Hinh 4. Ban do phan loai ba thanh phé: Bac Liéu, Ca Mau, Soc Triing (a) va ban dé phan loai ba
thanh phd dit trén ban dd nén ArcGIS: Bac Liéu, Ca Mau, Séc Tring (b)

Bang 1. Danh gia d¢ chinh xac

ISSN: 2588 1272. Sé: 26 (2024)
ba thanh phd nay, Bac Liéu c6 d6 chinh xac cao
nhét véi ty 1¢ am tinh gia = 8,6% va ty 1é duong
tinh gia = 5,2%. Soéc Trang c6 d6 chinh xac ban
d6 thap nhat voi ty 18 4m tinh gia = 11,4% va ty
1¢ duong tinh gid = 6,1%. Trong khi do, ty 1¢ &m
tinh gia va ty 1 dwong tinh gia cia Ca Mau lan
luot 1a 9,5% va 5,5% va ty 1€ duong tinh gia tir
5,5% dén 7,0%. Ddi véi ba thanh phd, ty 16 am
tinh gia trung binh 1a 9,8% va ty 1¢ duong tinh gia
trung binh 14 5,6% sau khi diéu chinh anh huéng

do cac tuong tac gitra cay-bé mat nudc.

Kilometers

Thanh phé N_building N_others False Negative Rate False Positive Rate

(pixels) (pixels) (FNR) (%) (FPR) (%)
Bac Liéu 320 8,6 5,2
Ca Mau 306 9,5 5,5
Soc Trang 310 11,4 6,1
Tat ca thanh phd 936 1014 Trung binh FNR = 9,8% Trung binh FPR = 5,6%
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4. THAO LUAN

Nghién ctru nay da trinh bay viéc st dung
phwong phap khong gian phan cuc 2 chiéu VV-
VH cho phép phat trién mot thuit todn manh mé&
dé khic phuc cac tac dong gay nhidu cua cac bién
ddi phure tap vé goc t6i va goc phuong vi cua di
liéu vé tinh SAR. Thuat toan nay rat quan trong
vi n6 cho phép str dung cac dit liéu SAR véi pham
vi rong (wide swaths) va do d6 quan sat thuong
xuyén hon voi pham vi bao phu 16n so voi dit liéu
thu duoc trong pham vi hep (narrow swaths). Van
dé voi cac ché do quét rong 1a pham vi goc t6i 1on
(29,1° dén 46,0° dbi v6i ché do6 quét rong
Sentinel-1 SAR dugc st dung trong nghién ciu
nay) va nhiing thay doi vé diu hi¢u tan xa nguoc
can duoc hiéu chinh dua trén d6 dbc tan xa nguoc
nhu 1d mot ham sd cia goc toi dbi véi cac 16p
pht/str dung dit khac nhau [7]. Viéc hiéu chinh
goc t6i nhu vay doi hoi kién thire tién nghiém vé
cac loai bé mat 16p phu ma dodi khi co thé khong
c6 dit ligu sin d¢ hiéu chinh.

Khéng gian 2-D VV-VH cho thiy ring mot
mién (domain) d& nhan biét vé dau hiéu tan xa
nguoc SAR cua cac ciu trac xdy dung tir cac
mién cua cac 16p phu/st dung dit khac (ching
han nhu cay cdi, ruong laa, khu vuc nuoi tréng
thuy san) trén cac khu vuc khac nhau & ban dao
Ca Mau, ngoai trir mot s6 trung lip nho trong
mién VV-VH d6i voi nhitng cay cbi/thuc vat co
thé c6 do tan xa nguoc cao. Phat hién nay ching
t6 kha niang SAR xac dinh thanh cong cac cau tric
xdy dung tir canh quan d6 thi-ngoai 6 dén canh
quan tu nhién-ndng thon voi cac moi truong khac
nhau & cac khu vue 4m w6t va kho rdo tir noi dia
dén ving ven bién. Hon nita, viéc x4c dinh su
chong chéo giira cac mién c6 cdu triuc xay dung
va cdy cbi/thuc vat trong khong gian 2 chiéu VV-

VH dan dén nhén thirc rang su twong tac gitra cy

va bé mit nudc trong qua trinh phan xa va tan xa
ctia tin hiéu SAR duoc truyén va nhan s& gy ra
hién twong nhifu cao. Piéu nay di thic diy su
phat trién cua phuong phap st dung NDVI tir
Sentinel-2 nhu mot phuong phap hiéu qua dé sira
16i su phén loai sai gitta cAu tric xay dung va ciy
cdi/thuc vat.
5. KET LUAN

Nghién ctru nay da trinh bay mdt phuong phap
cai tién dé phat hién va lap ban do cac cau tric
xay dung trén d4t lién bang cach sir dung dir liéu
vé tinh Sentinel-1 SAR da thoi gian. Cac két qua
da duogc xac nhan bz‘ing cac quan sat thyc dia ¢
khu vuc ban dao Ca Mau. Két luén tir nghién ciru
nay bao gdm cac diém chinh sau: Viéc sir dung
moi dir liéu SAR cua v¢ tinh Sentinel-1 trong
khong gian phén cuc hai chiéu cho phép phuong
phap nay hoat dong hiéu qua trudc cac yéu td gy
nhiéu do g6 tdi va goc phuong vi khac nhau, do
twong tac tin hiéu radar ciy-bé mit nude (tich hop
v6i dit liéu Sentinel- 2 MSI) ma khéng can phai
dwa vao cac phuong phap phtrc tap hon nhu mang
than kinh (neural networks) c6 thé dwa ra cac két
qua phi tuyén tinh va khong duy nhit. Ching
minh kha nang cta tin hiéu tan xa ngugc radar dé
do tim cac cu triic xay dung dua trén phan xa cia
tin hiéu radar d6i v6i két cdu vat 1y thuc sy cia
céc cau tric xay dung, thay vi mau sic quang hoc
hodc hinh anh quang pho cuia cac loai 16p phu mat
dat. Vi phuong phép nay dua trén dic trung ciia
tin hiéu radar tir céc cdu tric cong trinh vat 1y nén
n6 c6 thé thu nhan thanh cong cac dic diém cia
mo hinh xay dung d6 thi tuong g voi cac loai
phat trién d6 thi va tinh trang kinh té x4 hoi khac
nhau, cling nhu trong cac canh quan d6 thi-nong
thon khac nhau ¢ cé hai khu vyce ving ngi dia, ven
bién c6 didu kién méi truong Am wét. Vé phin mo

rong nghién curu trong tuong lai, thuat toan trong
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nghién ctru ndy c6 thé duoc sira d6i hodc didu
chinh dé sir dung voi dir liéu SAR & céc tan sd
khac nhu bang tin X (cac vé tinh TerraSAR-
X/TanDEM-X va COSMO-SkyMed hién tai, cac
v€ tinh LOTUSat-1 va LOTUSat-1 trong tuong
lai), bang tin L (ALOS-2 PALSAR-2 hién tai va
Copernicus ROSE-L trong tuong lai), va biang tin
L va bang tan két hop S (SAR cua NASA-ISRO
dugc phong vao nam 2022). Su két hop téng hop
clia cac b dit lidu vé tinh SAR mang lai tiém
ning 16n dé tao ra cac san pham dir lidu cau triic
xdy dung toan cau trén nhidu quy mé khong gian
va thoi gian, khong chi cho déu vét toa nha hai
chiéu ma con c6 kha ning cho khéi luong toa nha
ba chiéu.
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