Nghién citu

NGHIEN CUU UNG DUNG THUAT TOAN STUMPF
VA PHUONG PHAP HOC MAY (MACHINE LEARNING)
TRONG XAC PINH PO SAU PAY BIEN KHU VUC PAO XA BO
BANG ANH VIEN THAM

PHAM MINH HAI‘”, PHAN QU()C YEN®
“Vien Khoa hoc Po dac va Ban do
“Hoc vién Ky thudat Qudn sy
Tém tit:

Ban dé dé sdu la loai ban do thé hién thong tin vé dé siu day bién. Hién nay, cong nghé thanh
lgp do sdu ¢ nuée ta da dwoc vmg dung cong nghé méi sie dung thé hé may do sau don tia ghi sé
doc va ghi bang gidy bang hé thong mdy do sau don tia ghi dp sau trén dia tir ¢o lién két tich hop
hiéu chinh do anh hwong ciia cac yéu té dén dé sau do va toa dé diém do sau. Tuy nhién, phwong
phap nay doi hoi sy dau ti vé cong nghé va con ngueoi rdt ton kém. Cong tac do sau sir dung dnh vé
tinh da dwoc tac gia Stumpf céng bé nam 2013. Phwong phdp do sdu ciia nhom nghién cieu nay st
dung ty Ié giita kénh Blue va Green, su suy giam ty Ié tir hai kénh pho nay sé phat trién mét mé hinh
ty 1é phan xa. Véi sw tang dan d¢ sdu, phdan xa quang phé giam dan nhanh hon trong kénh hdp thu
cao (green) so voi kénh hép thu thdp (blue), vi vy cdc bién trong ty 1¢ kénh tuwong vng thay doi theo
d¢ sau. Muc tiéu nghién civu ciia bai bdo nay nham giGi thiéu mét phirong phdp méi cdi tién dia
trén su két hO’p thugt todn Stumpf va phicong phap hoc mdy trong xdac dinh do sau day bién khu viee
ddo xa bo bang anh vién tham. Két qua thuwce hién ciia nghién civu di cho thay phuong phap ludn
cia nghién ciru cung voi anh Sentinel - 24 c6 thé dap vmg thanh lgp ban do dj sau ty 1é 1/10.000
va kha nang thuc hién dén aén aé sau 10 m dudi nuée.

dugc Gmg dung cong nghé mai st dung thé hé
may do siu da tia, don tia ghi s6 doc va ghi bang
gidy bang hé thong méay do sau don tia ghi d sau
trén dia tir ¢6 lién két tich hop hiéu chinh do anh
huong cia cac yéu t6 dén d6 sau do va toa do
diém do sau. Cong nghé d6 cho phép nang cao
rat nhiéu do chinh xac. Tuy nhién, phuong phap
nay doi hoi sy dau tu vé cong nghé va con ngudi
rat ton kém. Cong tac do sau sir dung anh vé tinh
da dugc tic gia Stumpf cong bd nam 2013.
Phuong phéap do sau cia nhom nghién ctru nay
su dung ty 1¢ gitra kénh Blue va Green, su suy
giam ty 18 tir hai kénh pho nay s& phat trién mot
mo hinh ty 1€ phan xa. Voi sy ting dan d¢ sau,
phan xa quang ph6 giam dan nhanh hon trong

1. Gi6i thiéu chung

Do sau muc nude la d6 cao tir day nudc dén
mat nudc, nghién ctru d6 sau la nghién cuu vé
day cua than nudc cua dai duong, song, subi, hd.
Do sau nude, ky hiéu 1a # do bang don vi cm, m
1a khoang cach tir mat thoang nudc tdi day song,
sudi, hd, bién theo chiéu thang dimg. Muc dich
cua cong tac do sau la xac dinh d6 sau cua dia
hinh day song, hd chtra, bién. Ban d6 d6 sau day
bién 1a san pham cua viéc mé ta dia hinh day
bién bang ngdn ngit ban dd, nd dugce dung lam
nén dé thé hién cac thong tin dia 1y vé bién, 1a co
so cho viéc thanh 13p cac ban d6 chuyén dé vé
bién (Nguyén Thanh Son, 2003).

Trong mt manh ban dd cac d6 sau dugc trich
tir nhiéu ngudn tai liéu khac nhau vi thé d6 chinh
xéac do sdu thyc té ciing khong dong nhét. Hién
nay, cong ngh¢ thanh 1ap do sau ¢ nudc ta da

kénh hap thu cao (green) so véi kénh hap thu
thip (blue), vi vay cac bién trong ty 1& kénh
tuong tng thay doi theo do sau. Tuy nhién trong
cac cong trinh nghién ciru da dugc cong bd cho
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dén nay, viéc cac tac gia chi st dung hai kénh
Green va Blue trén anh Landsat TM da lam han
ché tinh hiéu qua cua thudt toan Stumpf vi sy
xuat hién cua nhiéu loai anh vé tinh c6 d6 phan
giai pho va khong gian ngay cang nhiéu.

Do d6, muc tiéu nghién ctru cua bai bao nay
nham gidi thiéu mot phuwong phép méi cai tién
dua trén sy két hop thuat toan Stumpf va phuong
phap hoc may trong xac dinh do sau day bién
khu vuc dao xa bo bang anh vién tham.

2. Phwong phap luin cia nghién ciru

2.1. Co so khoa hoc cua phwong phap do sau
Stumpf

Stumpf va ctv. (2003) da d& xuat mot mo hinh
dao nguoc do sau phi tuyén tinh dya vao mot ty
1¢ kénh da bién ddi logarit. Theo nhom tac gia,
d6 sau tang 1én, trong khi hé s6 phan xa cua ca
hai kénh déu giam, In() cta kénh hip thu cao hon
(Green) s€ giam tuong ung ty 1¢ nhanh hon In()
ctia kénh hap thy thap hon (Blue). Do do, ty 1&
gitta kénh Blue so voi kénh Green s€ tang l1én
theo do sau. Mot bién ddi ty 1€ cling s€ bu dép
cho bién dbi kiéu chat day. Thay ddi trong phan
xa day ca hai kénh tuong tu nhau, nhung nhiing
thay doi vé d6 sau anh huong dén dén kénh hap
thu cao hon. Vi vdy, thay dbi ty 1& bai vi d6 sau
14 16n hon rat nhiéu, n6 gay ra thay doi phan xa
day. Phan xa chit day khac nhau ¢ cing mot
hang s6 d6 sau thi ty 1& khong dbi (hinh 1).

4§85 —

In[rr R_{green)]

35 4.0
Infer B _(bluc)]

Hinh 1: Bién doi Log sir dung cho thudt todn ty

lé voi dir lieu tir Kure Atoll

Céc nét dut thé hién gia tri gan dang cho mot
day cat co do phan xa tuong tu & tat ca cac do
sau. Sy suy giam cua anh sang véi do sau cod
nghia rang cac dic tinh c6 thap hon trong nudc
sau hon. Piéu kién ty 1¢ nay duoc ap dung, ty 1¢
tinh d6 sau khong phu thudc vao dé phan xa chét
day va chi can nhan rong dén chiéu sau thuc té,
cu thé 1a:

o= M m, (5)
ln(n.f_(ﬂ ))

Trong d6 my, m; va n la cac hé s6 khong doi
cia mo6 hinh va L (A;) va L (4,) 1a cac blrc xa
vién thépl (sau hiéu chinh khi quyén) cho cac
kénh pho A; va A,.

2.2. Phuong phdp cdi tién Stumpf

Thuat toan Stumpf dua vao nguyén ly: loga-
rit (ty s6 kénh anh c6 phan xa cao) chia cho loga-
rit (kenh anh c6 phan xa thap) thi s& c6 mdi quan
hé tuyén tinh véi do sau. Xuét phat tir nguyén ly
nay, sé co nhiéu ty s6 ¢6 thé xac dinh duge do
sau. Tuy nhién, phuong phap gbc Stumpf chi dua
ra ty s6 kénh B2/B3 cua anh Landsat dé x4c dinh
d6 sau. Vi vay, néu anh c6 nhiéu kénh tSt hon thi
s& rat lang phi trong sir dung ngudn tu liéu anh.
Vi vay, mét nghién ciru thuc nghiém nhim cai
tién thuat toan Stumpf dya vao tat ca cac kénh
nhin thiy dé tan dung toi da ngudn dit liéu anh
vién tham quang hoc. Theo d6, nghién ciru dé
xuit st dung nhiéu ty s kénh anh, két hop véi
phuong phap hdi quy tuyén tinh da bién, voi dau
vao xay dung mo hinh d¢ sau la tap dir liéu bao
gdm: bién phu thudc 1 tap dit liéu d6 sau da biét,
bién doc lap 1a tap hop cac diém anh tai diém do
sau dd biét ciia cac anh ty s6 In(B,)/In(B5),
In(B3)/In(By), In(B,)/In(By),...
Stumpf lic nay duoc viét lai nhu sau:

khi @6 cong thirc

ln In(B,) |
]:1{5 )

,In(B,)

.In(B,)
12 13
In(B,)

In(B,)

L

(6)

2.3. Phuong phap hoc mdy trong xdac dinh
cdc tham so moé hinh
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Dé xac dinh dugc cac hé sé m;, my ddi voi
phuong phap truyén thong hodc my, m,, m3, m;,
dbi voi phuong phap cai tién do nhom nghién
ctru dé xuit, nhoém thue hién nghién ctru st dung
phuong phap hoc méy dé tinh toan, vi ddy 1a mot
phuong phdp hoc c6 gidm sat (Supervised
Learning) dya trén tdp mau (training data). Mot
tap cac diém mau chta cac cip (x°,y®) turong
ung va nhiém vu cua ta la phai tim gid tri ¥ ung
v6i mot dau vao X méi. Phuong phap dugc tién
hanh chia lam 3 budc: (1) lya chon md hinh; (2)
chon ham co ban; va (3) uwdc luong xac dinh cac
tham s6 ctia md hinh.

Lwa chon mé hinh: Theo phuong phap nay,
nhom thyc hién nghién ctru st dung mo hinh két
hop tuyén tinh da bién hodc don bién cua cac
bién dau vao:

V(x.0)=6,+0x +6,x, +..+6,_x, 7

Trong d6 < 2" 1a véc to bién diu vao va
& & 1a véc to trong s tuong tmg, O dugc goi
1a tham s6 cta md hinh, 6, la dg Iéch nham cat
di mtrc do chénh léch gitta moé hinh va thyc té
(hay goi 1a bién tu do). Gié tri ciia tham s s&
dugc xac dinh bang cach sir dung cac cip gia tri
(x?,y") ctia tap huén luyén.

Chon ham co bdan: Ham co ban 1la ham mo ta
tong quat dugc toan bo mdi quan hé trong tap dir
lidu huan luyén. Néu két hop cac x mot cach phi
tuyén thi cic ham phi tuyén # (=} duoc goi la
cac ham co ban (basic function), va néu dat
%é-:-{"‘-‘}'l thi cong thirc dugc viét 1a:

71 - (8)
v(x.0) = Z O.4(x)=6"¢(x)

Voi gia tri #lx) =% | thuat toan se gom cac
dau vao thanh mot ma tran YR , X =[x},
XX ], mdi hang chira mot mau, mSi cot
chira cac thudc tinh dau vao. Gia sir ta co m cap
dir liéu mau (x;, y;), 7=Lm dugc to chirc twong
ung bang X' =[x, xo,...x,,1 vy = Yoo Vpl”
va jﬁ e R 1A két qua du doan tuong umg. Xac
dinh cac tham s6 ctia m hinh: Ta ¢ the danh gla
mirc d9 chénh léch két qua du doén ¥ va y bang

mot ham 15i (lost function) nhu sau:

O NUREORE ) NCLERRE

J(6
(6)= (9)

Tham s tot nhét 13 tham s6 giap cho ham J
dat gia tri nho nhét, tic la: &= argmin(J(6))
J8y=0 . Dé

két qua tot nhit 1a ¥ — v | tic la

giai quyét bai toan nay ta c6 thé su dung dao
ham cua (& va tim @ sao cho J{Fy = 1.
1 m 10
%)~ y)H) (10)
Tl T
SO=(D D)D) a1

Trong do, ma tran &= B dugc goi la ma
tran mau (design matrix), c6 thé hiéu n6 don
gian la tap mau dua vao Xay dung mo hinh. Ma
tran <J» sip xép cac diém mau theo hang (m hang)
va cac thugc tinh ctia ching theo cot (n cdt).

$h(x) (). Gs(x) ]
O $(x;) 4(x) ... §,4(x,) (12)
@‘u(‘rm) Qi‘.(xm) @ff—l(‘rm)_

Ap dung phuong phap hoc may déi véi tap
dir liéu xac dinh d9 sau, phuong phap Stumpf
thong thuong (don ty s6): Tap dit liéu mau dua
vao gdm co hai truong gia tri 1a [P sau, gi tri
anh ty s6], voi gia tri anh ty s6 = Ln (Band2) / Ln
(Band3). Theo d6, ma tran mau dau vao nhu sau:

z(x,.,) gia_tri_anh_ty_so(x,. )

z(x,.7,) gia_tri_anh_ty_so(x,.¥,) (13)

2+ Vp) gla_tri anh ty so(x,.v,)

Do do, phuong phap Stumpf cai tién (da ty
s6): Tap dir liéu mau dua vao c6 nhiéu truong
[d0 sau, TS;, TS,, TS,), véi TS; =

Ln(Band;)/Ln(Band;), trong d6 Band; la kénh co
phéan xa cao hon Bandj. Theo d6, ma tran mau
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dau vao nhu sau:
2(x5. 1) TSy(x 1. 0) TSH(xp. 1) - TS, (x0.04)
2(x5.05) TS (x5 0) TSy (5.0 . TS, (x00) (14)

Z(Xn‘yn) I‘Sl(xn‘yn) TSI (er"yrr) 'I‘Sm(xn‘yn)

3. Thye nghiém thanh lip ban dd d¢ siu
khu vue thir nghiém tir quy trinh da thanh lap

3.1. Khu vwc nghién cwu va di ligu thir
nghiém

Khu vyc nghién ctru duoc tién hanh tai dao
Sinh Tén, thudc cum dao Sinh Tén, Quan dao
Truong Sa. Khu vyc nuéc ndng dugce nghién ciru
trong nghién cuu nay la khu vuc nudc nong ven
dao (d6 sau khoang -20 m). (Xem hinh 2)

3.2. Dir ligu thuc nghig¢m

Nghién ctru sir dung anh v¢ tinh Sentinel-2A
dugc phat trién bai Co quan Khong gian Chau
Au (ESA) (Hinh 3). Vé tinh c6 duong quét 290
km, chu ky lap lai 10 ngay, dai phd 440-2300
nm, 13 kénh phd, truong nhin 20,60, gio qua
xich dao 10h30p sang, ma hoa dir liéu 12 bit; Do
phan giai khong gian 10 m, 20 m va 60 m. Véi
khu vue ¢6 méi truong nudce trong nhu quan dao
Truong Sa, day 1a mot dit liéu phu hop dé nghién
ctru d9 sdu muc nudce. Nghién ctu sit dung kénh
B2, B3, B4, B8 anh Sentinel - 2 duoc thu thap
vao 9h 47’ gid VN ngay 22/8/2018 dé xac dinh
d6 sau cho khu vuc nudc nong. Nhom thye hién
nghién ctru thu thap khoang 100 diém do siu tir
ngudn hai 6 dé thuc hién xay dung mé hinh wéc
tinh d6 siu va khoang 40 diém d6 sau dé kiém
tra d6 chinh xac cua do sau tinh duogc tir anh vé

tinh (Hinh 4).

Hinh 3: Anh vé tinh Sentinel - 24
khu viee thue nghiém

Hinh 4: Phdn bé cdc diém dé cao
trich xuat ter hai do (2005)
3.3. Két qua thuee hién ciia nghién civu
Két qua thyc hién cua nghién ctru la mot ban
d6 d6 sau duoc mo ta trén hinh 5.

Hinh 2: Khu viec nghién ciru
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Hinh 5: Ban doé dé sau mirc nuwée woc tinh

tir anh vien tham Sentinel-2

3.4. Pdnh gid dp chinh xdc két qua thwc
hién

Nghién ctru stt dung ba phuong phap danh
gia dua vao dir liéu thuc nghi€ém nhu sau:

- Panh gia d6 chinh xac cia mo6 hinh;

- Péanh gia dya vao tap dit liéu diém kiém tra:
Dua vao tdp dit liéu diém kiém tra ngau nhién
duoc trich xuat tir hai do, thuc hién vé biéu do
sai khéc, xac dinh RMSE cho tung khoang do
sdu dé danh gia chi tiét sai so trén toan vung;

- Banh gia sy khac nhau gitra d¢ sau udc tinh
duoc va do sau hai do: Do sau hai d6 duoc so
hoéa, chay lai m6 hinh DEM, va str dung cac mat
cat dia hinh dé danh gia sai khac gitta d9 hai
dang d6 sau do.

3.4.1. Pdnh gid sai s6 mé hinh

M6 hinh u6c tinh di trinh bay & trude, dé
danh gia day du d6 chinh x4c ctia mé hinh, ngoai
cac tham sé R? va Standar Error di trinh bay ¢
trude, cac biéu dd phan du va RMSE duogc danh
gia riéng cho tirng pham vi d¢ sau.

10.0
5.0
0.0

=50

-10.0
-15.0

s Phan dir

s F)O SAL TNLC DUIFGC

Hinh 6: Két quan déanh gid sai s6 mé hinh

Nhom thye hién nghién ctru nhén théy do sau
trong pham vi tir 0 dén d6 sau -1.2 m c6 d6 chinh
xéc tot nhat, tiép theo 1a do sau tir -6 dén -1.2 m
voi RMSE 1.1 m. Do chinh x4c kém nhit 1a
pham vi véi do sau sau hon 9.2 m.

Bang 2: Bang RMSE ciia mo hinh
cac pham vi khu vuc do sau

Phamviddsdu | -12->0m | 6-»-12m | -92->-6m | -12.2->02

RMSE 0.63 110 141 170

3.4.2. Pdnh gid dwa vao tdp diém kiém tra

Thyc hién tinh toAn RMSE cho cac khoang
d6 sau va hién thi biéu dd so sanh twong quan do
sau, két qua cho thay rang: két qua cling twong tur
nhu tap diém xay dung mo hinh, d6 sau cang sau
thi @6 chinh xac cang giam. Khu vuc tur d¢ sau 1
m dén 6 m cho két qua t6t nhét, nguoc lai khu
vuc siu hon 6 m do chinh xac kém nhét. (Xem
hinh 7)

Badng 3: Bang RMSE cua cdac pham vi
diém kiém tra

Pham vidd sdu | Teanbdkhuwviee | -1->0m | -6->-1m | Sauhon- é6m

RMSE 14m 1.19m 091m 231

3.4.3. Danh gia su khac nhau giita do sdu
uée tinh dwoc va dg sau hai do

St dung phuong phap mit cit dé thé hién su
khac nhau gitra hai s6 lidu do sau udce tinh tir anh
vién tham va do sdu cua hai dd. Theo do, tién
hanh thyc hién phén tich tdm mit cit déu xudt
phat tir mép bd dao theo tam hudng Bic, Dong
Bic, Nam, Pong, Pong Nam, Tay, Tay Nam.
(Xem hinh 8)

Nhin chung, cac mit cit ciing cho phan anh
duoc sai s6 cia dd sdu mo hinh wdc tinh. Trong
pham vi d6 siu doc xudng tir - 6 m dén -12 m va
dbc cham xudng 30 m, mé hinh wéc tinh thuong
tinh toan véi bién dd sau sém hon do sau tir hai
d6. Quan sat huéng nghién cta duong doc xudng
giita hai tap dir liéu gan nhu song song v6i nhau.
Két hop hai tap diém d¢ sau cho ca xay dung mo
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Biéu d6 so sanh sai khac giita tip dit liéu diém kiém tra va dé sau
wde tinh tir anh vé tinh
5.00

0.00

31333537354143454749515355575961

-5.00
10.00 m— )5 siu kiem tra s PO 580 xdc dinh tir anh vé tinh

-15.00

Hinh 7: So sanh d¢ sdu giita hai do va d¢ sdau woc tinh tie anh vién tham
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Hinh 8: Panh gia sw khac nhau giita do sdau woc tinh dwoc va do sau hdi do theo lat cat
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hinh va tap diém kiém tra thi sai s6 trung phuong
toan bo tap diém 1a RMSE, gpiny, = 1.4 m va
RMSE,; & gp = 2/3 = 0.66 m. Vi vy, sai s6 d6
sau xac dinh dwoc tor anh vé tinh Ila:
V1.4> +0.66° = 1,55 m. Do d6, sai s6 d¢ sau udc
tinh dugc co thé 1ap ban dd do sau voi khoang
cao déu 1a 1.55%3 = 5 mét.

4. Két luan

Nhom nghién ctru thanh 1ap dwoc ban d6 do
sau day bién khu vyc dao xa bo bang anh vién
tham quang hoc str dung phuong phdp do sau
Stumpf cai tién. Két qua thyc nghiém tai khu vuc
nghién ctru dd cho thay phwong phap ludn cua
nghién ctru cting v6i anh Sentinel - 2A ¢6 thé dap
ung thanh lap ban dd do sau ty 1€ 1/10.000 tai
khu vye dao xa bo duge thuc nghiém. Bén canh
d6, nhom thuc hién nghién cru nhan théy moi
truong bién c6 nhidu dic tinh khac nhau, ¢ hai
dic tinh quan trong lién quan nhiéu dén qua trinh
thu nhan anh vé tinh quang hoc 1a tinh vat ly va
dd duc trong cia nude. Do do, cong tac tién xw
ly anh vién tham dong vai trd quan trong, quyét
dinh dén d6 chinh xé4c cta ban d6 do sau dugc
thanh 1ap.O

Tai liéu tham khao

[1]. Nguyén Thanh Son and D.Q. Phuong
(2003). Po dac va chinh Iy s6 liéu thity vin. Nha
xuét ban Dai hoc Qudc Gia Ha Noi.

[2]. D& Huy Cudng (2016). Ung dung dnh vé
tinh trong danh gia mot $6 dac diém diéu kién tw
nhién va méi truong trén mot so dao I6n va ving
bién xung quanh thuéc QDTS phuc vu phdt trién
kinh té va dam bdo quéc phong - an ninh. Bao
c4o tong hop nghién ciru.

[3]. Pham Xuan Hoan va B4 Vin An (2017).
Phdn tich va xu ly dir liéu anh vé tinh quang hoc
da thoi gian két hop voi dir lieu do dac thuc dia
dé lugn gidi va kiém chitng qud trinh boi xéi ddo

o Truong Sa. Tap chi Xay dung Viét Nam.

[4]. Phan Qudc Yén va Nguyén Hiéu (2017).
Loai bo hiéu vng loe mat troi trén anh vé tinh
quang hoc khu vuc nuwoc nong ven cac dao thugc
quan ddao Trwong Sa. Tap chi Khoa hoc
PHQGHN: Cac Khoa hoc Trai dat va Moi
truong, Tap 33, S6 3. Trang 87-98.

[5]. Phan Qudc Yén va cs., (2017). Nghién
cieu thanh Igp ban do dj sdu ddy bién ving nude
néng khu viee truong sa lom bang ky thudt do sdu
vién tham. Tap chi Khoa hoc PHQGHN: Cac
Khoa hoc Trai dit va Mai truong, Téap 33, S6 4.
Trang 63-3.

[6]. Lé Qudc Hung va cs., (2018). Gidi thiéu
phuwong phap sw dung tw lieu WorldView-2 do ve,
tinh toan xdc dinh bé mdt dia hinh dén do sdu
20m nudc tai cac dao xa bo, Hoi nghi khoa hoc,
cong nghé toan qudc nganh do dac va ban dd.
Trang 336-343.

[7]. Quadros. N. D., (2013). Bathymetry
Acquisition - Technologies and Strategies.
the
Government of Australia,
Climate Change and Energy Efficiency, 2013.

Report prepared for Commonwealth

Department of

[8]. Lyzenga. D.R., (1978). Passive remote
sensing techniques for mapping water depth and

bottom features. Applied optics, 17(3), trang
379-383.

[9]. Lyzenga, D.R., (1985). Shallow-water
bathymetry using combined LIDAR and passive
multispectral scanner data. International journal
of remote sensing. 6(1), trang 115-125.

[10]. Stumpf, R.P., (2003). Determination of
water depth with high resolution satellite
imagery over variable bottom types. Limnology
and Oceanography, 48(1part2). trang 547-556.

[11]. Jupp, D.L.B., (1988). Background and

28 TAP CHi KHOA HOC PO DAC VA BAN PO SO 41-9/2019



Nghién citu

Extensions to Depth of Penetration (DOP)
Shallow
Proceedings of the Symposium on Remote
Sensing of the Coastal Zone, Gold Coast,
IV2(1)-1vV2(19).

[12]. Yamano, H., (2006). Evaluation of var-
ious satellite sensors for waterline extraction in
Majuro Atoll,
Marshall Islands. Geomorphology. 82(3). Trang
398-411.

Mapping in Coastal  Waters.

a coral reef environment:

[13]. Fu, Y., (2017). Analysis and Prediction
of Changes in Coastline Morphology in the

Puducherry, SE coast of India. Natural Hazards.
83(1). Trang 293-308.

[15]. Chaaban, F., (2012). Using ARCGIS®
modelbuilder and aerial photographs to meas-
ure coastline retreat and advance: North of
France. Journal of Coastal Research. 28(6).
Trang 1567-1579.

[16]. Frazer, L.N., (2009). Toward parsimony
in shoreline change prediction (I): Basis func-
tion methods. Journal of Coastal Research.
Trang 366-379.

[17]. Genz, A.S., (2009). Toward parsimony

Bohai Sea, China, Using Remote Sensing.

in shoreline change prediction (Il): Applying
Sustainability, 9(6). trang 90.

basis function methods to real and synthetic
data. Journal of Coastal Research. Trang 380-
392.0

[14]. Selvan, S.C., (2016). Shoreline change
and impacts of coastal protection structures on

Summary

Application of Stumpt algorithm and Machine learning methods in determining depth of
sea floor in the offshore islands of Vietnam

Pham Minh Hai, Institute of Geodesy and Cartography
Phan Quoc Yen, Military Technical Academy

The depth map is a thermatic map showing information aboutdepth of sea floor. Currently,
Vietnam has been applying a new technologies to generate the depth map by using multiple or sin-
gle-beam detectors. However, this method requires a an expensive investment in both technology
and technicians. The depth measurement using satellite images was published by Stumpf in 2013.
The depth measurement method of this research group uses the ratio between Blue band and Green
band, and the rate reduction from these two channels will generate a reflex ratio model. With increa-
sing depth, the spectral reflection decreases faster in the high absorption band (green) than the lower
absorption band (blue), so the variables in the corresponding channel ratio change with depth. The
research objective of this paper is to introduce a new and improved method based on the combina-
tion of Stumpf algorithm and machine learning method in determining the depth of seafloor in off-
shore islands by remote sensing. The results of the study have shown that the methodology of the
topic together with the Sentinel - 2A image can meet the depth mapping of 1/10,000 and the ability
to perform up to a depth of 10 m underwater.Q
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