Nghién ctiu - Ung dung
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Hai do (Nautlcal Chart) la mot cong cu quan trong cho hang hai. Tuy nhién, tinh chudn xdc ciia
hai do cé thé bi anh hu"ong do sw bién doi lién tuc theo cdc hoat d‘ong clia con nguoi va ty nhién.
Do dé, viéc sir dung hai do cii dé diéu huéng hang hai c6 thé dan dén hdu qud nghiém trong. Mdc
dii cdc kj thudt nhu sie dung séng am (MBSE) hay sir dung séng laser (LiDAR) cung cdp kha ning
do dac dé sdu cé dg chinh xdc cao va do phii day ddc, tuy nhién cac ky thudt nay doi héi sw dau tue
cao vé chi phi va khé dp dung trong vung nuoc nong Bai bao nay ap dung ky thudt xac dinh do sdau
tir dnh vé tinh Landsat-8 dé danh gza sw thay doi ciia théng tin do sdu ciia ddy bién so voz hai do ¢
vinh Pa Néng va quanh cang Pa Nang. Cdc thi nghiém dwoc thiee hién da cho thdy sai s6 ciia hiéu
chudn mé hinh, tinh bang mét (RMSE), khodng 5-10% chiéu sdu thuc té va c¢é dé twong quan rat
cao toi do sau 20 m. Do do, phu’ong phdp nay c6 thé ding dé danh gia twong quan mitc dg thay doi
ciia dia hinh déy bién tir d6 c6 thé dwa ra nhitng hiéu chinh va cdp nhdt hai do mét cach kip thoi.

1. Gi6i thiéu

Hai d6 12 mot cong cu quan trong trong viéc
dinh vi trén bién, no6 thé hién do sau day bién va
do cao cua dat lién, cac dic diém tu nhién va
nhan tao ding dé dinh vi, thong tin vé thuy triéu
va dong chay, chi tiét vé tir truong khu vuc va
cac cong trinh nhan tao nhu cang, cac toa nha va
cau. Tuy nhién, sy gia ting mat do tau be qua lai
va cac hoat dong cong nghi¢p va sinh hoat cta
con ngudi di din dén thay d6i dia hinh ddy bién
va duong bo. Ngoai ra, cung voi luong phu sa
16n d6 ra tir cac con song di lam cac ludng lach
ra vao cac cang bién bi bdi lap, lam cho hai d6
khong con chinh xac gdy mat an toan cho cic
hoat dong hang hai. Tir d6 dit ra yéu cau phai
cap nhat ban d do sau day bién thuong xuyen
dic biét xung quanh khu vyc cang bién, dé co
hudng nao vét khoi thong ludng hang hai. Hién
nay dé thuc hién cong viéc nay, cha yéu sir dung
cong nghé do siu hoi 4m va cong nghé quét
Laser tu trén khong (Airborne LiDAR
Bathymetry). Tuy nhién cac cong nghé nay ciing

¢6 nhitng han ché nhat dinh, do sau hdi am chi
¢6 thé thuc hién & nhing khu vuc nudc sau noi
thudn tién cho tau khao sat c6 thé hoat dong,
trong khi d6 may méc thiét bi cho do LiDAR rét
dat va khong thé thyc hién ¢ ving nudc quéa duc
(Ricardo va dong nghiép., 2015).

Ngiy nay, ciing v6i sy phat trién ciia cong
nghé vé tinh, vién tham co thé duoc xem la mot
giai phap hitu higu dé giai quyét cac van dé trén
boi kha ning bao phu rong, chi phi thap va kha
ning cip nhat lién tuc (Jagalingam va dong
nghiép., 2015). Theo d6, muc ti€u cua bai bao
nay la nghién ctru kha nang st dung anh v¢ tinh
vién tham dé trich xuit do sdu day bién, tir do
nang cao kha ning cép nhat cua hai do.

2. Khu vue nghién ciru va tai liéu sir dung
cho nghién ctru

2.1. Khu vwc nghién ciru

Cang Pa Ning 1a cang bién 16n nhat khu vuc
Mién Trung Viét Nam va la diém cuoi cua “Hanh
lang kinh t¢ Dong Tay” ket noi Viét Nam, Lao,
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Myanmar va Pong Bic Thai Lan. Cang Da Ning
c6 hé thdng giao thong duong bd ndi lién thong
sudt giita cang voi San bay qubc té Pa Nang va
Ga duong sit; cach Qudc 16 1A khoang 12 km va
gan duong hang hai quc té. Nam 2008, cang Da
Néng da bdc d 2,7 triéu tin hang hoéa, trong d6
1,2 triéu tin 1a hang hoéa xuét khau, cang Da
Néng con 1a diém dén 1y tuong cho cac tau du
lich. Ngoai ra, do ndm & cira song Han, nén cang
ba Nﬁng héng nam con nhan mot luwong 16m vat
liéu bdi ty, cac yéu td ké trén dan dén dia hinh
day bién xung quanh cang c6 su thay d6i 16n
theo thoi gian. Trong nghién ctru nay, do han ché
vé d6 sau hiéu qua cua phuwong phap va d6 phan
giai ciia anh dung dé khao sat nén chung toi chi
khao sat tinh hi¢u qua cua mo hinh ¢ nhitng khu
vuc ¢o do sau dudi 20 m.

Hinh 1: Khu viee nghién ciru

2.2. Cdc nguon tdi ligu siv dung cho nghién
ciru
2.2.1. Anh Landsat-8

Chuong trinh vé tinh Landsat dugc phat trién
bdi Co quan Hang khong vii tru Hoa Ky (NASA)
va Co quan Po dac dia chit Hoa Ky (USGS).Vé
tinh dau tién duge phong dau tiénvao nim 1972
va cho dén nay da co 8 thé hé vé tinh duogc phat
trién. Vé tinh Landsat cung cap ngudn dit liéu co
dd phan giai trung binh 15-100m cho cac hoat
dong nhu theo ddi sy thay ddi bé mat Trai dat,
giam sat tai nguyén moi truong, quy hoach va
quan ly nong nghiép, do thi...

Vé tinh Landsat méi nhat hién nay 1a vé tinh
Landsat-8, dugc phong ndm 2013. VEé tinh

Landsat-8 c6 2 bd cam bién 1a OLI (Operational
Land Imager) cho muc dich theo ddi bé mat va
TIRS (Thermal Infrared Sensor) cho thu thap
anh héng ngoai nhiét. Landsat 8 thu nhan anh
v6i tong s6 11 kénh pho, bao gdm 9 kénh song
ngan voi do phan giai 15-30m va 2 kénh nhiét
song dai c6 do phan giai 100m.
Bang 1: Cac kénh anh cua vé tinh Landsat-8
(Nguon: https://www.usgs.gov)
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Trong nghién ctru nay, chi c6 3 kénh anh
xanh duong (blue), xanh lyc (green) va can hong
ngoai (Near Infrared) ctia anh Landsat-8 thu
nhan vao ngay 23/6/2017 dugc st dung. Ly do Ia
vi hai kénh anh xanh duong va xanh luc c6 budc
song ngan hon nén song dién tir cua 2 kénh nay
c6 kha nang xuyén qua 16p nudc day hon cac
kénh khac. Hon nita vi kénh xanh luc (525-600
nm) c6 budc song dai hon kénh xanh duong
(450-515 nm) nén birc xa (radiance) cua kénh
xanh luc s& bi suy giam nhanh hon khi truyén
qua mdi truong nudc qua do ching ta ¢ thé
phan biét dugc do ndéng sdu cua vung nudc.
Ngoai ra sy lan truyén cia song dién tir thudc
day can hdong ngoai rit thap nén dwa vao kénh
anh nay ching ta c6 thé dé dang tach biét dugc
cic d6i tuong nhu dat lién va cac ddi tuong
khong phai 1a nudc ra khoi déi twong nghién
cuu.

2.2.2. Hai do

Hai d6 ma chung t6i sir dung lam dbi tuong
tham khao trong nghién ctru nay c6 s6 hiéu I-
200-32 duoc thanh l4p bang phuong phap do sau
hdi am, xuat ban nam 2011 béi Doan do dac va
bién v& ban dd, quan ching Hai Quan. Trudc khi
sir dung hai dd, chung ta can dwa hai d6 vé cung
hé quy chiéu véi anh vé tinh ma ching ta sir

52 TAP CHi KHOA HOC PO PAC VA BAN DO SO 37-9/2018



Nghién ctiu - Ung dung

dung, cu thé 13 hé quy chiéu WGS-84 UTM 49N.

BhA MANIL
Hinh 2: Hai do khu viee nghién ciru

3. Phuong phap nghién ctru

3.1. Tong quan nghién ciru

Nghién ciru dugc tién hanh trén co so gia
thuyét rang anh sang s¢€ bi hap thu khi xuyén qua
tang nudc va do sau ma anh sang co6 thé xuyén
qua phu thudc vao budc song cia anh sang. Trén
co s d6 Jensen (2007) da gia thuyét rang buc xa
(radiance) ma v¢ tinh thu nhén dugc 1a mot ham
cta cac yéu to: burc xa ciia bé mat day (L), buc
Xa cua bé mdt nude (L), blc xa cta cdt nudc
(L), birc xa ctia khi quyén (L,) dwoc thé hién
bang cong thic (1) sau day:

Li=Ly+L,+L +L, (1)

Hinh 3: Cdc yéu t6 anh huéng dén xdc dinh do
sau tw dnh vé tinh

Trong d6 burc xa ciia bé mit day (L) 1a ning

luong cua anh sang sau khi truyén qua ting nudc
va bi phan xa boi day nudc, né chtra théng tin vé
d6 sau tang nude va dic diém cua vat lidu bé mat
day. Cho nén dé udc tinh d6 sdu chung ta can
tach birc xa bé mit day ra khoi tong buirc xa thu
nhan tr v¢ tinh (L,). Dya trén nguyén ly nay
Lyzenga (1985) da dua ra mot phuong phép
tuyén tinh dé xac dinh d¢ sau. Phuorng phap nay
dua trén hai gia thuyet mot 1a dic diém tmh chat
clia ting nudc 1a dong nhat, nghia 1a hé s6 hip
thy nang lugng khi 4nh sing truyén qua moi
truong nudc (attenuation coefficient) 1a hang sd.
Thir hai 14 4nh sdng khi truyén qua méi truong
nudc s€ tuan theo “Dinh luat Beer” nghia la nang
luong s€ suy giam theo do sau tuan theo ham mii
co s e dugc biéu dién bang cong thirc sau:

Ly=L,[1-e ]+ L, e™® )

Trong d6 L, = (L;— L, — Ly) la buc xa thu
nhén bdi vé tinh sau khi loai trir anh huong boi
khi quyén va blic xa bé mat nudc, L, 1a btrc xa
clia ving nudc sdu, noi ta ¢ thé gia thuyét buc
xa ma chung ta thu dugc khong chira thong tin
ctia bé mat day, g 1a hé sé hap thy, z 1a do sau.
Dua vao cong thic (2) chung ta c6 thé tinh do
sau bang cong thirc sau.

z=g [In@,-Ly)-In(L,-Ly)] @)
Phuong phap ctuia Lyzenga (1985) to ra khong
hiéu qua khi xac dinh d6 sau ¢ nhiing noi bé mit
day co6 sy thay doi phurc tap. Dé cai thién phuong
phap nay, Stumpf va dong nghiép (2003) da dua
ra mot cong phirc phi tuyén tinh dé udce tinh do
sau. Bang cach gia thuyét rang, kénh anh c6 do
hap thu cao hon s& suy giam nhanh hon khi d6
sdu tang, Stumpf va dong nghiép nhan thay ty so
gitra hai kénh anh tuong Gng sé€ tang khi do sau
tang. Vi vay, ty 1¢ gitra hai kénh anh s& phu thudc
vao sy thay ddi cua d6 sau hon la phu thudc vao
su thay ddi ctia bé mit day. Khi 1ay ty 1é hai kénh
anh ta co:
z=nmy [7111([”‘ (Band,)) ] ni 4)
In(L,,(Band ;))
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Trong d6 my, m; 1a cdc hang s6 ctia mo hinh,
L,,(Band;) va L,,(Band;) tuong ng v&i kénh i va
j. O trong nghién ctru nay kénh i trong tmg véi
kénh xanh duong, j tuong tng voi képh xanh
luc. Céc gia tri my, m; dugc tinh toan bang cach
so sanh gié tri tr thuat toan va gia tri dé sau léy
tr hai do tuong ung.

3.2. Quy trinh xit Iy sé liéu

Hinh 4: Quy trinh xir 1y 56 liéu

4. Két qua va thao ludn

Dir li¢u vé€ tinh ma ching ta thu thap dugc bi
anh huong boi nhiéu yéu t6 khac nhau, cho nén
trude khi xir Iy ching ta can hiéu chinh cac yéu
t6 nay dé nang cao do chinh xac cua viéc wdc
tinh d¢ sau. Qua trinh hi€u chinh nay trai qua cac
cong doan khac nhau nhu loc khong gian, phan
tach nudc, hidu chinh khi quyén, loai trir anh
hudng ctua bé mit nude. Trong do, anh hudng
khi quyén 1a nhan t6 quan trong nhat anh huong
dén két qua nghién ciru, n6 lam thong tin ching
ta thu nhan dugc bi suy giam khf)ng chinh xac.
Nguyén nhan cua anh hudng khi quyén 1a su hap
thu va tan Xa cua cac thanh phan cia khi quyen
ma chu yéu 1a cac hat sol khi (acrosol). C6 nhiéu
phuong phap dé han ché anh huéng cia khi
quyén, tuy nhién trong nghién ciru na‘ly chung t61
sir dung phuong phap don glan nhit 1a phuong
phap “Trir d6i tuong tbi” (Dark ObJect
Subtraction). Bang cach gia thuyét rang cac d6i
tuong t6i trén anh khong c6 chira thong tin phan

xa cliia bé mat. Cho nén tin hiéu thu duoc béng
vé tinh ctia cac ddi tugng nay s& chi bao gdm
thong tin do sy phan xa, tan xa cta khi quyén.
Do d6 bang cach trir di cac tin hiéu nay, ching ta
s& loai trir anh hudng cua khi quyén (Chavez,
1988).

Sau khi thyc hién cac budc hiéu chinh ching
ta c6 thé tinh toan gia tri do sau tu thuat toan
bang cach ldy ty sd giita hai kénh anh xanh
duong va xanh lyc.

Hinh 5: Do sdau tinh toan tw thudt todn cia
Stumpf

Céc hang s6 caa md hinh tinh toédn do sau m,
m; co thé dugc tinh toan b::ing cach thuc hién
thuat toan hoi quy tuyén tinh str dung gid tri do
sau thyc té tir hai d6. Twong tmg véi mdi diém
d6 sau trén hai 0, gia tri pixel trong ing clia n6
trén thuat toan dugc thu thap va tinh toan. bé
kiém nghiém mé hinh, ching t6i st dung hé s6
tuong quan (R?), hé¢ s6 nay thé hién do phu hop
giita hai gia tri: d6 sau hai d6 va gia tri ciia mo
hinh. (Xem hinh 6)

Tur hinh (6) ching ta ¢6 thé nhan thay hai gia
tri do sau hai do va gia tri tr mo hinh c6 sy twong
quan rat 16n v6i nhau (R= 0.94) trong khoang d6
sdu tir 0-20 m diéu d6 co nghia trong truong hop
nay, mo hinh d6 sau co thé dung dé udc tinh do
sau ¢ khu vuc vinh Pa Ning. Ngoai ra dé kiém
tra d6 chinh xac két qua nghién ctru, ching toi
con st dung mot chi s6 thong ké khac d6 1a sai
s6 trung phuong. Ly do chiing toi sir dung sai s6
trung phuong ma khong st dung cac chi tiéu sai
s6 khac 12 boi vi trong mé hinh nay chung toi gia
thuyét rang gia tri do sau trich xuat tir hai do la
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duoc coi 1a gia tri tin cdy va dung né dé lam gia
tri tham khao cho mo hinh.

Bidu ¢ thé hién sy tweng quan gitra hai b va md hinh
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Hinh 6: Biéu do twong quan

(5)
Trong d6: ¥ 1a dJ sau udc tinh tir mo hinh, y,
1a d6 sau tir hai dd, N 1a téng s6 diém quan tric.

Sai s6 trung phuong
2.35

Hé s6 tuong quan R*
0.94

Gia tri

O day ching ta co thé thiy sai sd trung
phuong cua két qua nghién ciru kha 16n RMSE
=2.35m, nguyén nhan ctia sy sai léch nay dén tir
su han ché trong khau thu thip s6 liéu. Hai do
ma ching t6i su dung trong nghién cuu nay la
hai d6 gidy, gia tri 6 sau dugc lay thi cong va
dan dén c6 sy khong tuong quan véi gia tri ciia
mo hinh. Diéu nay co thé duoc d& dang cai thién
néu sir dung hai db dién tir c6 d6 phu cao. Mot
yéu td nira c6 thé gop phan cai thién dang ké két
qua nghién ciru 1a str dung anh dau vao c6 do
phan giai khong gian cao. Bang nhiing két qua
thyc nghiém méi nhat cho thiy néu st dung anh
d6 phan giai cao két hop véi dir liéu LiDAR co
thé cho két qua do sdu véi sai s6 RMSE dudi

0,3m. l
o

Hinh 7: Hdi do cia vinh Ba Nc%ng sau hiéu chinh

1:100.000

5. Két luan

Viéc danh gia tinh cap nhat cia Hai dd rat
quan trong trong cac hoat dong hang hai, nhét 1a
xung quanh cac hai cang. Viéc sir dung vién
tham trong cong tac cap nhat hai 6 1a mot cong
ngh¢ mdi, co gia thanh ré va kha nang cap nhat
cao va to ra dac biét hi€u qua ¢ viung nudc nong
du6i 20m, noi ma cac cong nghé khac con nhidu
han ché. Tir két qua trén ddy da cho thdy ring
phuong phap udc tinh do siu biang cong nghé
vién tham 1a mot phuong phap cap nhat do sau
hiéu qua, c6 thé lam tai liéu tham khéo trude khi
tién hanh cac cong tac do dac bang cac phuong
phap do sau chinh xac khac. Hon nita, mot s6
nghién ctru khac da chi ra réng, néu c6 dix liéu
dau vao clia md hinh ¢ di do chinh xac nhu dit
liéu anh v¢ tinh c6 d6 phan giai khong gian cao
nhu Worldview 1,2,3 (0,5m), GeoEye-1 (0.5m),
Pleiades-1B (0.5m) va dir li€u cho hi¢u chinh
dam bao do chinh xac nhu dit lidu do sau hdi am,
LiDAR thi két qua woc tinh d6 sau dua trén anh
vién tham co thé dung trong cong tac cip nhat
hai 6.0
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Avaluate the ability updating of nautical chart by using Landsat-8 satellite imagery in
Danang bay

Duong Van Phong, Nguyen Van Viet, Khuong Van Long

Nautical Chart is an important navigational instrument that represents water depth, ground elevation,
seafloor characteristics, shoreline characteristics, man-made structures, flow information, tides and other
characteristics. However, these features can be continuously altered by human activities and natural fluctu-
ations. Therefore, using old Nautical Chart days for navigation may lead to serious consequences.
Furthermore, the accuracy and effectiveness of Nautical Chart must ensure that any navigational access to
the port is guaranteed. Recently, there are a variety of charting methods, from traditional methods such
asMulti-Beam Echo-Sounder (MBES) to modern methods like Light Detection and Ranging
(LiDAR).Although both of these techniques provide high accuracy and dense coverage of in-depth meas-
urements, these techniques require high investment costs and are difficult to apply in shallow waters.This
article applies to the depths from the Landsat-8 image to assess the effectiveness of ocean charts in Da Nang
Bay and around Da Nang Port, Vietnam.The implementation shows Root-mean square error of the standard
model, in meters (RMSE), about 10% of the actual depth and also illustrates a very high correlation to the
depth of 20m.Therefore, this method can be identified as an efficient and economical way to ensure the

accuracy of nautical charts without doing MBES or LiDAR survey in Viet Nam coastal regions.Q

NGHIEN CUU KHA NANG UNG DUNG PO.....

(Tiép theo trang 50)

- C6 thé str dung phuong phap do cao GPS -
RTK d¢é tién hanh do v& ban do dia hinh day bién
ven bo ty 18 16n phuc vu khao sat thiét ké cac
cong trinh ven bién. Phuong phap nay con rat
hiéu qué khi do dac ban do dia hinh day bién ven
bo viing ctra séng, ving bién ¢ hién tuong dong
chay déi luu.Q
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