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TRICH XUAT PUONG BO BIEN TU ANH SENTINEL-1A
KHU VU'C THANH PHO PHAN THIET

Huynh Yén Nhi', Lé Thi Kim Thoa?

Tém tit: Trong nhitng nam gan ddy, qud trinh x6i 16, boi tu tai khu viee ven bién ngay cang dién
bién phirc tap va cé chiéu hwdng ngay cang gia tang vé toc dé va pham vi. Phwong phdp vién tham
dwoc xem la mot cong nghé thu thap, xuw ly dir lieu hitu ich giup cho cdc nha khoa hoc co thé theo
déi hinh théi dién bién dwong bo-mét cach nhanh chéng va lién tuc qua thoi gian. Trong nghién ciru
nay, dit lieu anh rada Sentinel-1A4 dwoc sur dung nham trich xudt thong tin duong bo tai khu viec thanh
phé Phan Thiét. Ranh giéi giita dat va nude dwoc xdc dinh thong qua quy trinh gom hai bude: phin
cum mo va thiét ldp nguong. Két qua rit trich dwong bo tai khu viee nghién civu dwoc chuyén sang
dang véc to va sau do so sanh voi dwwong bo diroc s6 héa thi cong. 350 vi tri dwoc chon cach déu
nhau 100 m dé tao mdt cdt ngang giita 2 két qua dieong bo nham tinh todn sw sai khdc. Két qua cho
thay, c6 298 vi tri (85%) c6 khodng cdach 2 dwong bo tir 0 dén 10 m (1 pixel) va 52 vi tri (15%) la
trén 10 m. Két qua trén cho thdy kha nang ung dung phwong phap phan cum mo va thiét lgp nguong
nham rit trich dwong bo ty dong trén anh vé tinh Sentinel-1A4 phuc vu danh gia nhanh tinh hinh xoi

lo, boi tu khu vuc ven bién hiru hiéu.

Tir khéa: Xoi 16/Boi tu, Trich xudt dwong bo, Anh Sentinel-1A, Phdn cum mo va thiét ldp ngudng.
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1. Pit van dé

Thanh phd (TP) Phan Thiét c¢6 tiém ning
trong phat trién kinh té bién v&i cac linh vy nhu
du lich, cang bién va nudi trong thay hai san. ..
Tuy nhién, noi day dang dién ra tinh trang x6i 1&
va boi tu nghiém trong do chiu anh hudng cia
tridu cuong va séng 16n. Mot s6 nghién ctru ciing
da chi ra rang viéc xay dung dé chan séng anh
huong dén quy luat xo6i 16 va boi tu & khu vuc nay
[1,2,3]. Vi vdy, theo ddi bién dong dudng bo 1a
viéc lam can thiét phuc vu cho cong tac quan ly
va qui hoach kinh té xa hoi. Pudng bo bién 13
mdt trong nhimng ddi twong nghién ciru ning dong
nhit cia ving ven bién. Theo Dolan né duoc
dinh nghia mdt cach don gian theo tinh chét vat
1y 14 noi giao nhau giira dat va nudc [4]. Dudi tac
dong cua cac yéu té hai dwong (thuy tridu, song,
gio), cAu tric dia mao va céc hoat dong kinh té xa
hoi ciia con nguoi, dudng bo thay doi lién tuc
theo thoi gian [5].
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phép khéc nhau [6,7,8],trong d6 phuong phép
vién tham di duoc sir dung phé bién hién nay,
baoi tinh wu viét cua dir liéu lién tuc vapham vi
rong. Nang lugng song rada cd kha nang xuyén
qua may, mua va thu nhan tin hi¢u vao ban dém,
phu hop cho vi¢c gidm sat duong bo, dac biét 1a
0 khu vuc thuong chiu anh huong boi may, mua.
Anh rada thu nhan d6 tuong phan dua trén tinh
chat dién méi va d6 nham bé mat cua ddi tuong,
tir d6 c6 thé xac dinh dugc ranh gi6i gitra dat va
nudc [9,10]. Trong nhitng nim gan day, c6 nhiéu
cong trinh tap trung nghién ctru cac phuong phap
trich xudt duong bo tir dir liéu rada, voi nhiéu
thudt toan dugc st dung nhu: phat hién canh
(Edge Detection) [11,12,13]; thiét 1ap ngudng
(Setting Thresholds) [14,15,16]; md hinh duong
vién dong (Active Contour Model) [17]... hodc
céc phuong phéap két hop [18,19,20]. Trong do,
hudng tiép can logic mo cua Demir va cac cong
su [21,22] da cho két qua trich xuat duong bo
voi d6 chinh xac cao. Tur sy thanh cong nay,
chung t6i hy vong rang phuong phap phan cum
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md c6 thé cho két qua kha quan tai khu vuc bién
TP. Phan Thiét, Viét Nam.

2. Khu vuc nghién ctru va dir liu

a) Khu vuc nghién cuu

Khu vue nghién ciru 13 viing ven bién bién cua
TP Phan Thiét, tinh Binh Thugn,véi chiéu dai
khoang 35 km (Hinh 1). Khu vuc ndy nim trong
vung nhi¢t doi gié mua voi hai hudng gioé chinh
1a: Gi6 mua Pong Béc (tir thang 11 dén thang 4)
va gio mua Tay Nam (tir thang 5 dén thang 10).
Muc nude thiy triéu trung binh tir 2 - 3m [23].

Tinh Binh Thuin

Hinh 1. So @6 khu viee nghién ciru

b) Dir liéu

Anh vé tinh ra da Sentinel-1A duogc st dung
dé trich xuat thong tin duong bo tai khu vuc
nghién ctru. Anh Sentinel-1A duoc tai mién phi
tir Co quan hang khong vii tru chau Au (ESA).
Thong tin cua dir liéu dugc mo ta tai Bang 1.

Bang 1. Ddc trung cua anh vé tinh Sentinel-

Ngay thu thap 15/11/2017
Thiét bi: SAR-C

Ché d6 chup IW Swath mode
Phan cuc VH, VV

Do phan giai khong gian 10m

Mire xtr Iy 1

Ngoai ra, dir li¢u anh v¢ tinh d¢ phan giai cao
Google Earth duoc trich xuat duong bo bang
phuong phép s6 héa thii cong nham danh gia lai
két qua trich xuat dudng bo tir anh Sentinel-1A.
Dua vao bang do cao muc nudc tung gio tai tram
Viing Tau, cho théy muc nudc triéu tai khu vuc
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nghién ctru khong bién dong nhiéu, bién do giao
dong giita nude rong va nude 16n tir 1-2 m. Dong
thoi, tai khu vuc ven bién TP. Phan Thiét chiéu
rong béi triéu twong di hep (trung binh 15 - 20
m khi triéu thip) [2], mot s6 noi c6 do doc 16n va
c6 ke bao vé€. Vi vay, anh v¢ tinh Google Earth
(10/10/2017) pht hop dé danh gia do chinh xac
két qua trich xuat dudng b tir anh Sentinel-1A
c6 d6 phan giai khong gian 10m.

3. Phuong phap nghién ctiru

Trong bai viét nay, chung toi str dung phuong
phép phan cum m¢ dé trich xuat thong tin duong
bo khu vie TP. Phan Thiét. Dac diém cua phuong
phép nay la dya trén cudng do va tinh chat cau
tric cua ddi tuong dugc thu nhan tur ky thuat
InSAR (Rada khau do tong hop giao thoa). Sau
d0, két qua trich xuit dudng b tu dong tir phuong
phép phan cum duogc so sach védi duong bo duoc
s6 hoa bang phuong phép thi cong.

Quy trinh xtr ly dir li¢u Sentinel-1A ITW GRDH
bao gom cac ndi dung sau:

a) Tién xit Iy danh Sentinel-1A4

Anh vé tinh Sentinel-1A dugc chuyén doi gia
tri s6 sang gia tri tdn xa nguoc cua anh rada [24].
B0 loc Lee [25] mot trong nhitng phuong phap
loc khong gian dugc ap dung trong nghién ctru
nay nham giam hién twgng mudi tiéu va nhimg tin
hiéu khéng dong nhat tai bé mit cia nudc bién.
Tiép theo, mo hinh sé do cao toan cdu SRTM
duoc st dung nhim muc dich hiéu chinh cac bién
dang hinh hoc. H¢ toa d6 World Geodetic System
84 (WGS 84) va phép chiéu UTM zone 49 North
duoc thiét 1ap cho dir liéu anh v¢ tinh Sentinel-1A
(Hinh 2).

Hinh 2. Anh vé tinh Sentinel-1A trude (a) va
sau (b) khi tién xir Iy
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b) Xdc dinh ranh gidi giita dat va nude

Ranh giéi gitra dat va nude duoc xac dinh
thong qua quy trinh gdm hai budc: phan cym
mo va thiét 1ap ngudng. Pau tién, cac ham phan
cum mo dugc st dung dé dua cac gia tri pixel vé
ngudng tir 0 dén 1. Do gia tri trung binh va do
1éch chuan giita cac pixel dit va nudc 1a rat 16n,
ham phan cum md duoc thiét 1ap theo cong thirc
(1) nham lam t&i wu héa do phan tan dir liéu:

ux)=1- if x> am otherwise u(x) =0 (l)

X —am+ bs

Trong d6: m = gié tri trung binh; s = do léch
chuan; b va a 1a cac thong s6 thuc nghié¢m.

Gia tri trung binh va d¢ léch chuén trén anh
Sentinel 1A tai khu vuc nghién ctru véi két qua
lan lugt la: m = 0,31 va s = 0,44,

Dé khoi tao ham phan cum md, mot loat cac
gia tri thuc nghiém duogc st dung dé lua chon
thong s6 a va b pht hop véi khu vuce nghién ciru.
Két qua thuc nghiém cho thdy a= 0,43 vab =
0,04 14 phu hop dé phan biét tot ddi twong dat va
nudée tai khu vuc nghién ctru. Két qua ap dung
ham phan cum m& cho thay viing c6 gia tri pixel
cang gin dén 1 thi c6 mau cang sang, ving cd
gia tri pixel cang gan dén 0 thi c6 mau cang t6i
(Hinh 3).

agF

Hinh 3. Két qud dp dung ham phdn cum mo.

Sau khi ap dung ham phan cym m¢ thi ranh
gidi giira dat va nudc trén anh dugc phan biét rd
rang. Phuong phéap duoc sir dung tiép theo trong
quy trinh trich xuit duong bo 1a viée ap dung
ngudng thich hop dé phan doan anh. Dya trén
biéu d6 hién thi dang phan phdi tan suit cac gia
tri pixel cua két qua phan cum mo, gia tri
ngudng toi wu 0,502 duoc sir dung dé tao anh
nhi phan gdm 2 dbi twong dat va nude. Cac gia
tri pixel trén ngudng 0,502 s€ dugc phan vao lop
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dat, nguoc lai 1a 16p nude. Phuong phap nay tao
ra san pham 12 mot anh nhi phan c6 chira cac gia
tri pixel 1a 1 (16p dat) hodc 0 (16p nudce).

Ranh gi6i gitra dt va nudce trén anh nhi phan
dugc xac dinh dé trich xuat duong bo (Hinh 4).

Hinh 4. Két qua dp dung ngudng dé phan tach
gitta ddt (mau do) va nude (mau den)

¢) Trich xudt dit liéu dwong bo bién

Tir két qua xac dinh ranh gi6i giita dat va
nude, dit liéu dugc chuyén sang dang véc to. K§
thuat khai quat héa déi tuong trong GIS dugc
st dung dé loai bo hiéu tng zic zdc cua dudng
bo (Hinh 5).

e

Hinh 5. Két qua dwong bo bién dwoc trich xudt
twr anh vé tinh Sentinel-1A4

d) Panh gid dg chinh xdc ciia dwong bo bién
dwoc trich xudt

Két qua duong bo trich Xudt tir phuong phép
phan cum mo - thiét 1ap ngudng dugc danh gia
dd chinh xdc véi duong bo dugce s6 hoa thu
cong, bang cach tinh toan khoang cach vudng
gbc gitra 2 duong.

Nhim trich xuét thong tin dbi tugng dudng
b bién tir phuong phap s6 hoa thu cong (Digi-
tizing), dir liéu anh v¢ tinh do phan giai cao
Google Earth v&i do phan giai khong gian Im
duoc hién thi trén phan mém GIS thong qua
cong cu HCMGIS. Anh Google Earth dugc sb
hoa thu cong dua trén viéc nhan biét su khac
biét vé tinh chit phan xa cia dbi tugng dat va
nuée. Két qua dudng bo bién duge trich xut tir

@)
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phuong phap sé hoa duoc thé hién nhu trong
Hinh 6.

Hinh 6. Két qua dwong bo bién dwoc trich xudt
tir anh Google Earth bang phwong phép sé héa

Cong cu DSAS (Digital Shoreline Analysis
System) dugc sit dung dé tinh toan sy khac biét
giita ty 18 dudng bo trich xut tir phwong phap
phan cum mo - thiét 1ap ngudng va dudng bo
dugc s6 hoa thu cong. 350 doan thang cach déu
nhau 100 m dung dé tinh khoang cach giira 2
duong bo (Hinh 7).

— Dudmg bé trich xut tir anh Sentinel-1A f
Duomg bo trich xuat tir anh Google Earth
— Dudmng khoang cach gilra 2 dudmg ba

\—m\\
Don vi: mét =

Hinh 7. Vi tri cac dwong khoang cach gitra 2
dwong bo dwge xdc dinh bang céng cu DSAS

4. Két qua va thao luin

Théng ké cho 350 vi trf tinh khoang cach
giita 2 két qua dudng bo duge thé hién nhu
trong Hinh 8.
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Khoang cach (m)
Hinh 8. Sy khac nhau vé khoang cdach giita 2
duong bo

Trong do6, 298 (85%) vi tri ¢6 do sai khac giira
2 duong bo tir 0 - 10 m (twong dwong véi sai s6
1 pixel trén anh Sentinel-1A), 52 (15%) vi tri c6
do sai khac gitra 2 duong bo tor 11 - 22 m.
Khoang cach sai khac trung binh va cao nhat
giita 2 két qua trich xuat dudng bo 1an luot 1a 4,7
m va 22 m. Tir d6 cho thy két qua trich xut
duong bo bang phuong phap phan cum mo va
thiét 1ap ngudng tir anh vé tinh Sentinel-1A dat
do chinh xac cao, c6 kha nang phan biét rd ranh
gidi giita di twong dat va nudc.

5. Két luan

Két qua trich xuit duong bd bang phuong
phap phan cum mo ap dung cho anh v¢ tinh Sen-
tinel-1A tai khu vuc ven bién TP. Phan Thiét cho
két qua twong dong vdi phuong phap giai doan
bang mat thuong. Phuong phap nay c6 uu diém
ndi bat 1a duong bo dugc trich xuit mot cach tu
dong. Thach thac cua phuong phap nay 1a viéc
chon céac thong s thuc nghi¢m va xac lap
ngudng toi wru dé trich xuat thong tin duong bo.
Chung toi tin rang, véi ngudn anh ra da Sentinel-
1A mién phi va cac phuwong phap rat trich duong
bo cai tién s& gitp cho cac nha khoa hoc ¢6 thé
danh gi4 nhanh sy bién dong duong bo mot cach
lién tyc trong pham vi 16n. Tu d6, dua ra duoc
cac phuwong an hop 1y véi tinh trang x6i 16 va boi
tu & khu vue ven bién.

Tai liéu tham khao
1. Nguyén Binh Vuong (2017). Pdnh gid qud trinh xam thwe bo bién tinh Binh Thudn - Phan tich
nguyén nhdn va dé xudt gidi phap phong chong, Tap chi Khoa hoc k¥ thuat Thuy loi va Méi trudng,

no. 12, p. 84.

2. Pham Ba Trung (2011). Hién trang X6i 16 - Boi tu bo bién tinh Binh Thudn, Vietnam journal

of earth sciences, vol. 33, no. 3, pp. 322 - 328.

TAP CHi KHI TUQNG THUY VAN

S6 thang 01 - 2019



BAI BAO KHOA HQC

3. Huynh Trung Tin, Yoshiaki Nishikawa, Nguyén Thanh Luén, and Bui Trong Vinh, Co ché xéi
16 bdi bién Poi Dwong, Tp. Phan Thiét va dé xudt giai phdp phong chong.

4. Robert, D., Hayden, B.P., May, P. and May,S. (1980). The reliability of shoreline change meas-
urements from aerial photographs, Shore and beach, vol. 48, no. 4, pp. 22 - 29.

5. Elizabeth, H.B. and Turner, I.L. (2005). Shoreline definition and detection: a review, Journal
of coastal research, pp. 688 - 703.

6. Stephen, P. (1983). Shoreline mapping: a comparison of techniques, Shore and Beach, vol. 51,
no. 3, pp. 28 - 33.

7. Ron, L., Di.K. and Ma,R. (2001). 4 comparative study of shoreline mapping techniques, GIS
for coastal zone management, pp. 53 - 60.

8. Robert, D., Fenster,M.S., and Stuart Holme,J. (1991). Temporal analysis of shoreline recession
and accretion, Journal of coastal research, pp. 723 - 744.

9. Offer,R., Siegal,Z.Blumberg,D.G., and Adamowski,J. (2016) Investigating the backscatter
contrast anomaly in synthetic aperture radar (SAR) imagery of the dunes along the Israel-Egypt bor-
der, International journal of applied earth observation and geoinformation, vol. 46, pp. 13 - 21.

10. Harold,C.M., Lewis,J.A., and Wing,R. (1971). Mapping and LandformAnalysis of Coastal Re-
gions with Radar, Geological Society of America Bulletin, vol. 82, no. 2, pp. 345 - 358.

11. H,L., and Jezek,K. (2004). Automated extraction of coastline from satellite imagery by inte-
grating Canny edge detection and locally adaptive thresholding methods, International Journal of re-
mote sensing, vol. 25, no. 5, pp. 937 - 958.

12. Andrea,B., Nunziata,F., Mascolo,L., and Migliaccio,M. (2014). 4 multipolarization analysis
of coastline extraction using X-band COSMO-SkyMed SAR data, IEEE Journal of Selected Topics
in Applied Earth Observations and Remote Sensing, vol. 7, no. 7, pp. 2811 - 2820.

13. Sheng,G., Yang,W., Deng,X., He,C., Cao,Y., and Sun,H. (2012) Coastline detection in syn-
thetic aperture radar (SAR) images by integrating watershed transformation and controllable gra-
dient vector flow (GVF) snake model, IEEE Journal of Oceanic Engineering, vol. 37, no. 3, pp. 375
- 383.

14. Treena,A,E. (1998). An automatic coastline detector for use with SAR images, Sandia Na-
tional Laboratories (SNL - NM), Albuquerque, NM.

15. Lukasz, M., Mazurek,P., and Chybicki,A. (2016). Coastline change - detection method using
remote sensing satellite observation data, Hydroacoustics, vol. 19.

16. Filsa,B., and Hayati,N. (2016). Coastline changes detection using Sentinel-1 satellite imagery
in Surabaya, East Java, Indonesia, Geoid, vol. 11, no. 2, pp. 190 - 198.

17. Hongwei,Zhang., Zhang,B., Guo,H., Lu,J., and He,H. (2013). An automatic coastline ex-
traction method based on active contour model, in Geoinformatics (GEOINFORMATICS), 2013
21st International Conference on, pp. 1 - 5: IEEE.

18. Rafael, LP., Nunziata,F., and Migliaccio,M. (2015). Coastline extraction and coastal area
classification via SAR hybrid-polarimetry architecture, in Geoscience and Remote Sensing Sym-
posium (IGARSS), 2015 1EEE International, pp. 3798 - 3801: IEEE.

19. Mohammad,M., and Akbarizadeh,G. (2017). Coastline extraction from SAR images using
spatial fuzzy clustering and the active contour method, International journal of remote sens ing, vol.
38, no. 2, pp. 355 - 370.

20. Zhongling, L., Li,F., Li,N., Wang,R., and Zhang,H. (2016). 4 novel region-merging approach
for coastline extraction from Sentinel-14 IW mode SAR imagery, IEEE Geoscience and remote sens-
ing letters, vol. 13, no. 3, pp. 324 - 328.

TAP CHI KHI TUQNG THUY VAN
S thang 01 - 2019




BAI BAO KHOA HQC

21. N,Demir., Kaynarcaa,M., and Oya,S. (2016). Extraction of coastlines with fuzzy approach
using SENTINEL-1 SAR image, ISPRS - International Archives of the Photogrammetry, Remote
Sensing and Spatial Information Sciences, vol. 1, pp. 747 - 751.

22. N,D., Oy,S., Erdem,F., Seker,DZ., and Bayram,B. (2017). Integrated shoreline extraction
approach with use of Rasat MS and Sentinel-1a SAR images, ISPRS Annals of Photogrammetry, Re-
mote Sensing & Spatial Information Sciences, vol. 4.

23. Hong Long Bui (2004). M4t s6 két qua khao sat, nghién civu hién twong x6i 16, boi tu khu viec
ven bién Binh Thudn Some studied results on erosion and deposition in the coastal area of Binh
Thuan province.

24. N,M., Meadows,PJ., TYPE,D., and NOTE,T. (2015). Radiometric Calibration of S-1 Level-
1 Products Generated by the S-1 IPF, Viewed at https://sentinel.esa.int/docu-
ments/247904/685163/S1- Radiometric-Calibration-V1. 0. pdf.

25. Jong,SL. (1986). Speckle suppression and analysis for synthetic aperture radar images, Op-
tical engineering, vol. 25, no. 5, p. 255636.

THE EXTRACTION OF SHORELINE USING THE SENTINEL-1A
SATELLITE IMAGERY IN PHAN THIET CITY
Huynh Yen Nhi', Le Thi Kim Thoa?
L2 University of Natural Resources and Environment

Abstract: In recent years, erosions (or accretion processes) have been occurring in coastal areas.
Remote sensing is used to measure the shoreline morphology for a long time. In this study, Sentinel-
1A satellite imagery is used to extract the shoreline in Phan Thiet City. The boundary between land
and water is determined by a two-step process: fuzzy clustering and interactive thresholding. The re-
sults of shoreline extraction are extracted into vector form. This shoreline is compared to manually
digitized shoreline. There are 350 locations considered to determine the distance between two shore-
lines, of which 298 locations (85%) are 0 to 10 m (equivalent to 1 pixel of Sentinel-14) and 52 (85%)
locations are over 10 m. The study results show that the ability to apply fuzzy clustering and set
thresholds to extract the shoreline automatically on Sentinel-14 images is effective for rapid as-
sessment of coastal erosion and accretion in coastal area.

Keywords: Erosion/Accretion, Shoreline extraction, Sentinel-14, Fuzzy clustering and Interac-
tive thresholding.
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