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TOM TAT

Hai d6 1a mét cong cu hang hai quan trong thé hién dé sau cda nwéc, dé cao mat dat, dic
diém daybién, ddc diém dwong bo, cdu trdc nhan tao, thdng tin dong chdy, thdy triéu va céc
ddc diém khac. Tuynhién, cédc tinh ndng nay cé thé lién tuc bj thay déi do hoat déng cda con
ngwoi va cac bién déng tw nhién. Do d6, viéc st dung hai dé cii dé diéu hwéng cho tau
thuyén, cé thé ddn dén hau qua nghiém trong. Hon nira, d6 chinh xdc ctda hai dé6 can phai dam
bdo trwoéc bét ky diéu hwéng nao dé truy cdp vao cang. Gan dédy, cé mét loat cac phwong phap
dé cap nhat hai dé, tir cac phwong phap truyén théng nhw ky thuat am thanh (MBES) sang céc
phwong phap hién dai nhw Phat hién dnh sang va Hé théng phan loai (LiDAR). Mdc du c4 hai
ky thuat déu cung cép dé chinh xdc cao va dé pha day didc cda cdc phép do sdu, nhuwng chi
phicao va khé ap dung trong vung nwdét ndng.

Bai bdo trinh bay nghién ctu dp dung dnh Landsat-8 dé xac djnh dé sau cho cdc dai nwéc
néng ven borva cdp nhét cho hai dé & khu vurc bién BPa Nang va xung quanh. Céc thuwc nghiém
va két qua tinh todn cho thdy sai sé cda hiéu chudn mé hinh, tinh bdng mét (RMSE), khodng
10% chiéu sau thucté va cé dé twong quan rat cao t&i dé sdu 20 m. Do d6, phwong phap nay
c6 thé xac dinh la mét cachhiéu qua va kinh té, dam bao tinh chinh xdc cda hai dé ma khong
can khao sat MBES hodc LiDAR & khu vuc ven bién Viét Nam néu dd d liéu dnh vé tinh phan

giai cao nhw Worldview 1,2,3 (0,5m) hay GeoEye-1 (0.5m)...

1. DAT VAN BE

Hai d6 1a mot phuong tién quan trong trong viécdinh vi
va dan dudng trén bién, n6 thé hién do sauday bién va cao do
clia d4t lién, cac dac diém tw nhién va nhan tao dung dé dinh
vi, théng tin vé thay triéu va dong chay, chi tiét vé ti
trong cla khu vwe va cac cong trinh nhan tao nhw
céng, cac toanha va cau cang. Tuy nhién, sy gia tding mat
d6 tau bé qua lai va cac hoat dong cdng nghiép va
sinhhoat ctia con ngudi tai ving bién da dan dén thay doi
dia hinh day va dwong be bién. Ngoai ra, cling véi lwong
phti sa 16n d6 ra tir cac con song, d4 lam cac ludng lach ra
vao cac cang bién bi bdi 1ap, 1am cho hai d6 khéng con
chinh x&c gay méat an toan cho cac hoat ddng hang
hai.

T d6 dat ra yéu cau phai bd sung, cap nhat ban db do
sau day bién thuong xuyén, dac biét xung quanh khu vuc
cang bién, dé c6 huéng naovét khoi thong ludng hang
hai. Hién nay dé thuc hién cong viéc nay, chd yéu st
dung céng nghé do

sau hdi am va cdng nghé quét Laser tir trén khéng
(Airborne LIDAR Bathymetry). Tuy nhién cac cong
nghé nay cling cé nhitng han ché nhéat dinh, do sau hdi am
chi c6 thé thuc hién & nhitng khu vwc nwéc sau noi
thuan tién cho tau khao sat c6 thé hoat dong, trong khi
d6 may moéc thiét bi cho do LIDAR rat dat va khong thé
thye hién & vung nwéc qua duc [5].

Ngay nay, cling v&i sw phét trién clia cong nghévé
tinh, vién tham c6 thé dwoc xem la mot gidi phaphiu hiéu
dé giai quyét cac van dé trén boi kha nangbao pha réng, chi
phi thp va kha ndng cap nhat lién tuc [2]. Bai b4o nay
gidi thiéu két qua nghiénctu kha nang st dung anh vé
tinh vién tham dé trich xuat do sau day bién, tir d6 nang
cao kha n&ng cap nhat clia hai do.

2. NOI DUNG NGHIEN clU

2.1 Khu vwc nghién cau
Pé tai lwa chon khu vuc ven bién dac trung cho
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giao thuong cang bién & Viét Nam d6 1a khu vuc cang
Pa Néng. Cang Pa Nang la cang nwéc sau lén nhat khu
vuwc mién Trung Viét Nam va 1a diémcudi cla “Hanh
lang kinh t& Dong Tay” két ndi ViétNam, Lao, Myanmar
va DBong Bé&c Thai Lan. CangDa Nang c6 hé thdng
giao théng dwdng bd ni lién thdng sudt gitra cang voi
San bay quéc té Danang va Ga dwong sat; cach Quéc 16
1A khodng 12 km va gan dwong hang hai qudc té. Nam
2019, Cang Da Nang da bbc d& khoang 3 triéu tan hang
héa, trong d6 1,5 triéu tan la hang héa xuét khdu,cang
Pa Nang con la diém dén ly twéng cho cactau du lich.
Ngoai ra, do nam & clra sébng Han, néncéng Da Nang
hang ndm con nhan mét lwong 16n vat liéu boi tu, cac yéu to
ké trén dan dén dia hinh day bién xung quanh cang c6 sw
thay ddi lon theothdi gian.

H.1. Khu vuc nghién ciru

2.2 Cdcnguén tai liéu sirdung cho nghién cdu:
2.2.1 Gi6i thiéu vé anh Landsat-8

Hién nay, Chuwong trinh vé tinh Landsat dwgc phét
trién b&i co' quan hang khong vi tru Hoa Ky (NASA)
va Co quan do dac dia chat Hoa Ky (USGS). Vé tinh duoc
phéng dau tién nam 1972 va cho dén nay da co 8 thé hé
vé tinh dwoc phattrién. Vé tinh Landsat cung cap nguén
dir liéu c6 d6 phan giai trung binh 15-100m cho céc hoat
dong nhw theo ddi sw thay ddi bé mat trai dat, giam sat
tai nguyén moi trwdng, quy hoach va quan ly néng
nghiép, dé thi...

Vé tinh Landsat m&i nhat hién nay la vétinh
Landsat-8, dwgc phédng nam 2013. Vé tinh Landsat-8
c6 2 bd cadm bién 1a OLI (Operational Land Imager)
cho muc dich theo déi bé méat va TIRS ( Thermal
Infrared Sensor) cho thu thap &nh hdng ngoai nhiét.
Landsat 8 thu nhan &nh voi tdng

sb 11 kénh phd, bao gdm 9 kénh séng ngén véi do phan
giai 15-30m va 2 kénh nhiét song dai cé do phan giai
100m.

Bang 1. Cac kénh anh cia vé tinh Landsat-8
(Ngudn: https:/ /www.usgs.gov)

Wavelength Resolution
Bands X
(micrometers) (meters)

Landsat 8 Band 1 - Coastal aerosol 0.43-0.45 30
Operational Band 2 - Blue 0.45 - 0.51 30
Land Imager  [Band 3 - Green 0.53 - 0.59 30
(o) Band 4 - Red 0.64-0.67 30
Thi’::’na' Band 5 - Near Infrared (NIR) 0.85-0.88 30
Infrared Band 6 - SWIR 1 1.57 - 1.65 30
Sensor Band 7 - SWIR 2 2.11-2.29 30
(TIRS) Band 8 - Panchromatic 0.50 - 0.68 15
Band 9 - Cirrus 1.36-1.38 30

Launched Band 10 - Thermal Infrared
February 11, 2013 | i) 1 ' 10.60 - 11.19 100

Band 11 - Thermal Infrared
(TIRS) 2 11.50-12.51 100

Trong nghién ctu nay, chi c6 3 kénh anh xanh
dwong (blue), xanh luc (green) va can héng ngoai
(Near Infrared) clia anh Landsat-8 thu nhan vao
ngay 23/6/2017 dwoc str dung.

Ly do la vi hai kénh anh xanh dwong va xanhluc
c6 bwdc séng ngén hon nén song dién tir cla2 kénh
nay cé kha nang xuyén qua I&¢p nwéc dayhon cac
kénh khac. Hon nira vi kénh xanh luc (525-600
nm) c6 bwdc séng dai hon kénh xanh dwong (450-
515 nm) nén blrc xa (radiance) cta kénh xanh luc sé bj
suy gidm nhanh hon khi truyén qua méi trwéng nwéc qua
dé chung ta co thé phan biét dwoc d ndng sau cla
vlng nwéc. Ngoai rasy lan truyén cla song dién tir thudc
day can hdngngoai rat thAp nén dwa vao kénh anh nay
ching ta c6 thé dé dang tach biét dwoc cac dbi twong nhu
dat lién va cac ddi twong khong phai la nwéc ra khdi dbi
twong nghién ciru.

2.2.2. Gidi thiéu vé hai do

Hai d6 12 mot phwong tién thiét yéu cho cong tac dinh vi
va dan dwong trén bién, n6 thé hién dosau va dia hinh day
bién, ngoai ra con chra cac thdng tin quan trong
khac nhw cac dbi twong tw nhién, dwong be, cac khu
vuc nguy hiém, cac cong trinh trén bién, thay triéu va
dong hai lwu. Hai d& ma ching toi s dung lam dbi
twong tham khéo trong nghién ctru nay c6 sé hiéu I-
200-32 duoc thanh I1ap bang phuong phép do sau hoi
am, xuét ban nadm 2011 bdi Doan do dac va bién vé ban do,
quan ching Hai Quan. Trwéc khi st dung hai do,chiing ta
can dua hai do vé cling hé quy chiéu véi anh vé tinh ma
ching ta s& dung, cu thé 1a hé quy chiéu WGS-84
UTM 49N.
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H.2. Hai d0 khu vu'c nghién ciru

2.3. Phwong phap nghién cau
2.3.1 Tdong quan nghién cou

Viéc nghién ctu dwoc tién hanh trén co s gid thuyét
rang anh sang sé bi hap thu khi xuyén quatang nuéc
va d6 sau ma anh sang c6 thé xuyénqua phu thudc
vao buwdc séng clia anh sang. Trén co s& dd Jensen
(2007) da gia thuyét rang birc xa (radiance) ma vé tinh
thu nhan dwoc 1a mot hamcla cac yéu to: bic xa cla
bé mét day (L,), birc
xa clia bé mat nwac (L), bire xa clia cdt nwoc (L),
blrc xa cla khi quyén pr) dwoc the hién bang cong

thtee (1) sau day:

L=L+L+L +L, 1)

< N
/ -

\ / £ Water surface
. IR

.‘( ; /"‘ Depth

H.3. Cac yéu to anh hudng dén xac dinh do sau tir anh vé tinh

Trong d6 birc xa clia bé mat day (L,) 1a nanglugng
clia nh sang sau khi truyén qua tAng nwécva bi phan xa
b&i day nuéc, nd chiva thdng tin vé dd sau tang nudc va dic
diém clia vat liéu bé mat day. Cho nén @& woc tinh @6 sau
chiing ta cin tachbic xa bé méat day ra khoi tng bic xa
thu nhan tv vé tinh (L). Dwa trén nguyén ly nay
Lyzenga (1985) da dwa ra mot phwong phap tuyén tinh
dé xac dinh d6 sau. Phwong phép nay dya trén hai gia
thuyét, mot 1a dac diém tinh chét cla tang nuéc la dong nhét,
nghia 1a hé s6 hép thu nang lwong khi &nh séng truyén
qua méi truéng nwéc (attenuation coefficient) [a hang
sb6. The hai la &nh sang khi truyén qua méi truong
nwéc sé€ tuan theo “Dinh ludt Beer” nghia la nang
lwong sé& suy gidm theo d6 sau tuan theo ham mi e
dwoc biéu dién bang céng thirc sau:

K =L [1-e®]+Le® @)
w Y |_ J b

Trong d6 L= (L,- L, - L)) la birc xa thu nhan baivé
tinh sau khi loai trv anh hwéng bdi khi quyén va birc xa bé
mat nwoc, L, la blrc xa cla vung nwéc sau, noi ta co thé
gid thuyét birc xa ma chang tathu dwoc khong chira
thong tin cta bé mat day, g 1ahé sé hap thu, z 1a d6 sau.
Dwa vao cong thirc trén ching ta c6 thé tinh do sau béang

cach ddo ngugc cong thire (2).

E:g‘lrln(L - )-In(L -L)] 3)
L v = W

Phwong phap cla Lyzenga (1985) té ra khdnghiéu
qua khi xac dinh d9 sau & nhirng noi co bé matday co sy thay
dbi phirc tap. Dé cai thién phuong phap nay, Stumpf va déng
nghiép (2003) da dwa ra mét cong phirc phi tuyén tinh dé
wéc tinh d6 sau. Bang cach gia thuyét rang, kénh anh c6 d6
h&p thucao hon sé suy gidm nhanh hon khi d6 sau tang,
Stumpf va déng nghiép nhan thay ty sé gitra haikénh
anh twong ng sé tang khi do sau tang. Vi vay ty |é gitra
hai kénh anh sé phu thudc vao si thay ddi clia d6 sau hon
& phu thudc vao su thay ddi ciia bé méat day. Khi 4y ty 1 hai
kénh énhta cd :

(In(LW(Bandi))\

=m,| -
Ny In(L (Band \ Mo
\ )
Trong d6 m,, m, 1a cac hang sb cia md hinh,
L,(Band) va L (Band) twong tng v&i kénh i va j. o}
trong nghién ctu nay kénh i twong (rng véi kénh xanh
dwong, j twong ng v&i kénh xanh lyc. Cac gia tri m,
m, dwgc tinh toan bang cach so sanh

(4)
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gi& tri tir thuat todn va gi4 tri do sau lay tir hai dotwong
ng.

2.4. Quy trinh xerly sé liéu

-

Chuyéngid i DN

sang gia by buc xa
radiance

|

Chuyén gid trj boe xp
radiance sang gid trj
phan xa (reflectance)

|

Tl Wi beidos clbabs ksl Hiéu chank toa 49

quyéa vi Jogl trr pladn xa b
st

Phan xu bd mat iy

D§ sdu

H.4. Quy trinh xu ly so liéu

3. KET QUA VA THAO LUAN

D@ ligu vé tinh ma ching ta thu thap dwoc bi anh hwéng
b&i nhiéu yéu t6 khac nhau, cho nén trwéckhi xt ly chiing
ta can hiéu chinh cac yéu t6 nay dénang cao do chinh xac
cla viéc woc tinh do sau.Qua trinh hiéu chinh nay trai
qua cac céng doan khac nhau nhw loc khéng gian,
phan tach nwéc,hiéu chinh khi quyén, loai trir &nh hwéng
clia bé& mat nuéc. Trong @6, anh hwéng khi quyén la nhan
t6 quan trong nhét &nh hwdng dén két qué nghiénctru, nd
lam thong tin ching ta thu nhan dwoc bisuy gidam
khong chinh xac. Nguyén nhan cda anh hwéng khi
quyén la sy hép thu va tan xa cta cacthanh phan cua
khi quyé&n, ma cha yéu 1 cac hat sol khi (aerosol).

C6 nhiéu phwong phéap d@é han ché anh huéngcaa khi
quyén, tuy nhién trong nghién ctru nay ching toi
st dung phwong phap don gian nhétla phwong phap
“Trie dbi twong toi” (Dark Object Subtraction). Bang
cach giad thuyét rang cac déi twong téi trén anh khong
c6 chira théng tin phan xa clia bé mat. Cho nén tin hiéu
thu dwoc bang vétinh cla cac dbi twong nay sé& chi bao
gém thdng tin

do sw phan xa, tan xa ctia khi quyén. Do @6 bangcach trir
di cac tin hiéu nay, ching ta sé loai trr nh hwéng cla
khi quyén (Chavez, 1988).

Sau khi thwe hién cac buwdc hiéu chinh chingta c6
thé tinh toan gia tri @6 sau t thuat toan bang cach lay ty
s6 gitra hai kénh anh xanh duwong va xanh luc.

1 142000 2100100 2160400

e

H.5. D6 sau tinh toan tir thuat toan ciia Stumpf
Céc héng s ctia mé hinh tinh toan d sau mo, m;
c6 thé dwoc tinh toan bang céach thyc hién thuat toan hoi
quy tuyén tinh s dung gia tri d6 sau thuc té tr hai do.
Twong (ng v&i mdi diém do sau trén hai do, gia tri pixel
twong (ng cda no trén thuat toan dwoc thu thap va tinh
toan. D& kiém nghiémmé hinh, chang i st dung hé sé
twong quan (R2),hé sb nay thé hién d phu hop gitra hai gia
tri: do sau hai db va gia tri ctia md hinh.
Biéu db thé hién sy tuong quan giira hai d6 va mé hinh
25.00

y=28924x-2932.6
R?=0.9412
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U o
8 8

D9 sau tir hai dd
=
)
g

g
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Gia tri tir mé hinh

o
o
o

3

H.6. Biéu do tuang quan

T Hinh H.6 chling ta c6 thé nhan thay hai gia trido
sau hai d va gié tri t md hinh c6 sw twong quanrat lon voi
nhau (R%= 0.94) trong khodng dd sau tr0-20 m diéu do
c6 ngha trong trwong hop nay, md hinh do sau co thé
dung dé woc tinh do sau & khuvuc Vinh Da Nang. Ngoai ra
dé kiém tra do chinh xac két qua nghién ctu, ching toi
con st dung motchi sb théng ké khac do 1a sai sé trung
phuwong.

CONG NGHIEP MO, SO 2 - 2022620
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(5)

Trong d6 y : 1a d6 sau woc tinh tw mo hinh, m, y, la
d6 sau tir hai do,m, N 1a tbng sb diém quan tréc.

Sai s0 trung phuang
2.35

Hé s6 tuong quan R?

Gia tri 0.94

nnnnnn

H.7. Ban do do sau cua vinh Da Nang sau hiéu chinh

O day ching ta c6 thé thay sai sb trung phwongcla
két qua nghién ctru kha I1én RMSE = 2,35 m ,nguyén
nhan cé thé dén nhu vay, vi ty 1& hai dd dung dé 4y gia tri
do sau kha Ion, nén kho khan xac dinh chinh xac do sau cla
diém quan trac dan dén do sau lay tir hai d6 khong twong quan
voi d6 sau tinh toan tir mé hinh. Nguyén nhan th hai
c6 thé&dén vi dia hinh day bién xung quanh vinh D4 Néng da
c6 sw thay ddi dang ké so véi lic thanh 1ap hai

TAI LIEU THAM KHAO

d6. Nguyén nhan tht ba d6 1a khu vie khao sét ven
bién Da N&ng c6 nhiéu séng db ra clra bién,nén nuwdc
bién khu virc khao sét kha duc nén anhhudng rat dang ké
dén chat lwong cla cac tAm anh

vé tinh ndi chung va anh Lansat n6i riéng. Tt dé c6
thé nhan thy, ching ta c6 thé cai thién két qud nghién
ctru, néu c6 duoc sb lidu tham khao tir cac ngudn dang tin
cay hon nhu két qua tr do sau hdiam, hodc céng nghé
LiDAR.

4. KET LUAN

Panh gia tinh cap nhat clia hai db rat quan trongtrong
cac hoat dong hang hai, nhat 1a xung quanh céchai cang.
Viéc s dung &nh vién tham trong cong taccap nhat hai @6
la mét cdng nghé mdi, co gia thanh ré va kha nang cap nhat
cao va dac biét hiéu qua & ving nwéc nong dwdi 25 m, noi
ma cac cong nghékhac con nhiéu han ché. Tir két qua trén
day da chothdy rang phuong phap wéc tinh d6 sau bang
congnghé vién tham la mét phwong phap cap nhat do sau
hiéu qua, c6 gia thanh ré va co thé lam tai liéutham
khao trwéc khi tién hanh cac cong tac do dacbang céc
phwong phap do sau chinh xac khac. Honnira, mot sb
nghién ctru khac da chi ra rang, néu cé div liéu dau vao
ctia md hinh ¢ dd do chinh xacnhw div liéu anh vé tinh c6
do phan gidi khong gian cao nhw Worldview 1,2,3
(0,5m), GeoEye-1 (0.5m), Pleiades-1B (0.5m) va dir
liéu cho hiéu chinh dambao d6 chinh xac nhw di liéu do
sau hoi am, LIDARva dac biét, khi lay anh nén chon cac tam
anh vé tinh dwoc chup tai thoi diém nuéc trong (theo mua)
thi két qud wéc tinh do sau dya trén anh vién tham co thé
dat d6 chinh x4c xac dinh d su t&i + 0,5m, nhw vay c6 thé ap
dung trong cong tac bd sung, cap nhat hai do sé rat hiéu
quald
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RESEARCH ON THE APPLICATION OF SATELLITE IMAGES TO SUPPLEMENT AND
UPDATE THE DEPTH FOR NAUTICAL CHART OF THE COASTAL AREA OF VIETNAM
Duong Van Phong, Pham Ngoc Quang

ABSTRACT

Nautical Chart is an important navigational instrument that represents water depth, ground
elevation, seafloor characteristics, shoreline characteristics, man-made structures, flow
information, tides and othercharacteristics. However, these features can be continuously altered
by human activities and natural fluctuations. 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, ranging from traditional methods such as Multi-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 measurements, they
require high investment costs and are difficult to be applied in shallow waters.

This paper presents a study on applying Landsat-8 images to determine the depth for shallow
coastalwaters and update the charts in the coastal area of Da Nang Bay and surrounding areas.
Experiments and calculation results show that the Root-mean square error of the standard
model, in meters (RMSE), is about 10% of the actual depth and also illustrate a very high
correlation to the depth of less than 20 m.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 if there is enough high-resolution satellite image data such as
Worldview 1,2,3 (0.5m) or GeoEye-1 (0.5m)...for input.
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