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NGHIEN CUU THANH LAP BAN PO HIEN TRANG LOP
PHU TY LE TRUNG BINH KHU VU'C BAI CAN NGOAI BIEN
BANG ANH VE TINH WORLDVIEW-2

Dinh Thé Toan', Nguyén Nhuw Hung?, L& Minh H;‘ingf
'Coéng ty TNHH-MTYV Trac dia Ban d6
’Hoc vién K¥ thuat quan su
Tém tit
Cdc bdi can ngodi bién déng vai tro quan trong doi véi phat trién kinh té - xa
héi, bao vé an ninh, quéc phong. Trong bai bdo, nhom tdc gia sir dung anh vé tinh
WorldView-2 dé thanh ldp ban do hién trang lop phu ty 1é trung binh khu vuc bdi can
ngoai bién. Phuong phdp phdn loai hién trang cac [6p phu trén anh WorldView-2 la
phwong phdp phén loai hirdng doi tirong két hop véi phwong phdp phén logi c6 kiém
dinh SVM (Support Vector Machine). Khu viec thwe nghiém la bai Thuyén Chai thuje
qudn dao Truong Sa. Dir lieu anh vé tinh dwoc thuc hién cdc buodc tien xir ly va phan
loai hién trang phu bé mdt theo mot quy trinh théng nhat. D chinh xdc ciia két qua
phan loai toan b la 92,41 %, hé so Kappa la 0,9. Két qua phan logi hién trang Iop
phu bé mat trén anh vé tinh WorldView-2 1 co sé div lidu dau vao dé thanh ldp ban do
hién trang ty lé 1:50.000.
Tir khéa: Ban dd 16p phi; Bai can ngoai bién; WorldView-2; Phan loai hudng
doi tuong; SVM.
Abstract

Research for creating a land cover current status map with the medium scale of
sea shoals using WorldView-2 imagery

Sea shoals play a crucial role in socioeconomic development, security, and
defense protection. In this paper, the authors use WorldView-2 satellite images to
create a medium-scale current status map of the shoals in the sea. The classification
method for the current state of land cover on WorldView-2 images is a combination
of object-oriented classification and SVM (Support Vector Machine), a supervised
classification. Thuyen Chai beach on Truong Sa island is the experimental area.
Satellite image data is preprocessed and classified according to a standardized
procedure. The overall classification accuracy is 92.45 %, and the Kappa coefficient
is 0.90. The classification of the current state of the land cover on the WorldView-2
satellite images is used as the input database that creates the 1:50,000-scale current
status map.

Keywords: Land cover map; Shoals; WorldView-2; Object-based
classification; SVM.

Tap chi Khoa hoc Tai nguyén va M6i trweong - S6 47 - nam 2023



Nghién cuu
1. Pit van dé

Hién nay, cong nghé vién tham phat
trién véi su ra doi ctia nhiéu loai vé tinh
voi céc loai by cam, do phan giai khong
gian khac nhau, chu ky chup ngén da giup
cho viéc giam sat bé mat Trai dat duoc
thuong xuyén va hi¢u qua hon, dac biét la
cac khu vuc ngoai khoi, cac khu vuc khd
tiép can.

Trén thé gidi, nhi¢u nghién ciu da
thir nghiém tu li¢u dnh v¢ tinh c6 d phan
giai cao nhu WorldView-2 trong phan loai
16p pha bé mat [9, 11, 12]. Cac két qua
nghién ctru da chirng minh kha nang cua
tu licu WorldView-2 trong phan loai céac
ddi tugng 16p phu bé mat trén khu vuc
dat lién. Céc nghién ctru phéan loai 16p
pht béi can ngoai bién bang anh vé tinh
WorldView-2 ciing dang duoc phét trién
manh m¢ [14, 16, 18]. Tac gia Nguyen
va cong su (2021) [15] da thu nghiém va
so sanh do chinh xdc cua phuong phap
phan loai huéng dbi twong va phan loai
theo pixel dé thanh 1ap ban dd ving san
hé sir dung anh vé tinh da phd. Két qua
nghién ctu da ching minh phuong phap
phan loai huéng dbi tugng cho do chinh
xac cao hon phuong phép phan loai theo
pixel la phuong phap SVM (Support
Vector Machine) va RF (Random Forest).
Két qua nghién clru cua tic gia Kaszta
va cong su (2016) [13] cling khéng dinh
phuong phap phén loai huéng ddi tuong
cho d§ chinh xac cao hon so vdi cac
phuong phap phan loai theo pixel trén
anh WorldView-2 vdi d chinh xac dat 1a
91 %. Nam 2016, tac gia Alrassi va cong
su [10] st dung anh WorldView-2 va
phuong phap phén loai huéng ddi tuong
dé phan loai khu vuc ven bo cho d¢ chinh
xac la 85 %. Trong khi do, tac gid Aguilar
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va cong su (2013) [9] cling thtr nghiém
phan loai 16p phu khu vuc d6 thi trén anh
WorldView-2 va GeoEye-1 bang phuong
phap phan loai hudng ddi twong. Két qua
d6 chinh x4c phan loai dat 91 % dbi véi
dit liéu WorldView-2 va 95 % doi véi dir
liéu GeoEye-1. Nhu vy, viéc phan loai
dbi twong 16p phu cua khu vuc ven bién
va bai can ngoai khoi cho do chinh xac
thip hon khi phan loai khu vuc dét lién
do anh hudng boi cac diéu kién khi quyén
trén bién. Tac gia Xu va cong su (2019)
[17] da thu nghiém phan loai ran san ho
su dung tu lidu WorldView-2 vdi cac
phuong phap phan loai gbm SVM, NN
(Neural Network) va MLC (Maximum
Likelihood). Phuong phap phan loai SVM
dugc chiing minh cho d¢ chinh xac cao
nhat dat 93,33 % va gia tri Kappa tuong
ung 1a 0,89.

Tai Viét Nam, cic nghién cuu da
chung minh tinh hi€u qua cua phuong
phap str dung tu liéu vién tham dé thanh
1ap ban d6 hién trang 16p phu khu vuc
ngoai bién. Cac dang dit liéu anh vé tinh da
dugc thir nghiém dé phan loai 16p phu céc
dao ngoai bién gdm anh vé tinh Landsat 8
[3, 4, 6]. Cac két qua nghién ctru st dung
tu lidu anh WorldView-2 dé phan loai 16p
phu ngoai bién con han ché. Phuong phap
xac dinh 16p phu céc dao, bai can ngoai
bién st dung tu li€u anh Landsat 8 [3, 4,
6] 1a phuong phép theo diém anh vdi do
chinh xdc dat khoang 85 %. Tac gia Lé
Thi Thu Ha va cong su (2021) [5] da thu
nghiém phuong phap phén loai huéng ddi
tugng va tu liéu anh v¢ tinh WorldView-2
dé phan loai 16p phu khu cong nghiép
Bic Thang Long. D6 chinh xac phan loai
dat 85 %. Pdng thoi, cac két qua nghién
ctru trong nudc cling chimg minh su dung
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phuong phap phén loai huéng ddi tuong
dé chiét xuat thong tin 16p phu bé mat tir
anh vé tinh do phan giai cao cho két qua
t5t hon phuong phap dua theo diém anh
[8]. Ngoai ra, két qua phan loai 16p phu
bé mat bﬁng thuat toan SVM cho d6 chinh
xéc t6t va 6n dinh hon cac phuong phap
phan loai theo pixel khac khi s6 luong
mau thay doi va ranh gidi giita cac ving
sau phan loai cling rd rang hon [7].
Trong bai bdo nay, nhom tic gid
nghién ctru thanh 1ap ban d6 ty 18 trung
binh hién trang 16p phu vdi khu vuc thuc
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nghiém 13 bai Thuyén Chai sir dung dir
liéu anh vé tinh WorldView-2. Phuong
phap phan loai st dung trong bai bao la
phuong phap phén loai huéng ddi tuong
két hop véi phuwong phap phan loai theo
diém anh SVM.

2. Khu vue va dir liéu nghién ctru

2.1. Khu vuc nghién ciru

Khu vuc thuc nghiém 13 bai Thuyén
Chai thuéc quin dao Trudng Sa, tinh
Khéanh Hoa c6 vi tri dia ly vi do tu
8°3'51” - 8°17°'37”, kinh d¢ tir 113°12'53”
- 113°22°8”.

(b)

fometers

Hinh 1: Khu viee nghién cieu (a) Vi tri khu viee nghién civu, (b) Bdi Thuyén Chai trén dnh
vé tinh

Bii da Thuyén Chai nim cach dao
Trudng Sa khoang 87 hai 1y vé phia
DPong Nam. Dic diém 16p phi cua Bii da
Thuyén Chai la c6 thém san ho quanh béi,
c¢6 chiéu rong khoang 200 - 350 m, giita
bai ¢6 hd nudce sau, khi thuy tridu xudng
thip nhét van con ngap nudc (Hinh 1).

2.2. Tw liéu nghién ciru

2.2.1. Tu liéu

a) Dir liéu anh vé tinh

Dir liéu st dung trong nghién cuu
nay la anh da pho lap thé WorldView-2
gém 04 canh anh, chup ¢ 02 thoi diém
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Nghién cuu

cach nhau 14 ngay (ngay 04/6/2022 va
ngay 18/6/2022) da xu ly muc 2A véi
phép chiéu UTM, hé quy chiéu WGS84,
mui chiéu 49N. Ty 18 d6 phu mdy trén céc
anh 6 % nhé hon so véi yéu cau 1a 10 %
va vé co ban khong gdy anh hudng gi dén
viéc sur dung dé phén loai hién trang 16p
phu.

Anh vé tinh Pleiades ¢ d6 phan giai
0,5 m (2021) thu thap duoc tai khu vuc
thuc nghiém dé danh gia két qua sau phan
loai dbi tuong.

b) Dir liéu GIS

Céc anh chup tai thuc dia (2022), dir
lidu do cac diém khdng ché va mé hinh
s6 d6 cao GMTED2010 cuia khu vuc thuc
nghiém. Cac dir liéu nay dung dé hiéu
chinh hinh hoc, xay dung khda giai doan.

2.2.2. Tién xir Iy di¥ liéu anh

Tién xr ly anh vé tinh gdm hiéu chinh
hinh hoc, xir Iy miy va bong may. Pé hiéu

dugce 03 diém khong ché (GCP) va mot
mo hinh s6 d6 cao GMTED2010 trong
khu vue. St dung phuong phap hi¢u chinh
hinh hoc theo m6 hinh RPC cho phép hi¢u
chinh hinh anh chi v&i mot vai diém GCP.
Sau khi hiéu chinh hinh hoc thi tién hanh
xu ly may va bong may. Phuong phap xur
ly may va bong may dua trén dir liéu anh
vé tinh WorldView-2 da thoi gian c6 diéu
kién khi hdu va mua twong tu. D li¢u
may va bong may dugc phat hién trén anh
chinh va dugc tao méat na. Nhitng vi tri
bi anh huong boi may sé duge tim kiém
tuong ung tai anh con lai dé tao ra dit licu
anh thtr nghiém khéng may, phuc vu cho
muc dich phan loai 16p phi bé mat. Céc
budc tién xir ly anh dugc thuc hién trén
phan mém ENVI 5.3 bang cach sir dung
cac module Rigorous orthorectification,
Mosaiking, Geometric Correction,... Sau
khi hoan thanh giai doan tién xir ly tién
hanh cét anh theo pham vi nghién ctu
bang cong cu “Subset Data from ROIs”.

chinh hinh hoc cac tac gid da thu thap

Hinh 2: Két qua tién xi¢ Iy dnh (a) Anh trwde khi xie 1y, (b) Anh sau khi hiéu chinh
hinh hoc va xir ly may
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3. Co s¢ khoa hgc va quy trinh
thuc hién

3.1. Ngi dung quy trinh

Quy trinh thyc hién gém cac budc
theo so d0 (Hinh 3).

Nghién ciru
St dung phan mém ArcMAP 10.7
dé thanh 1ap ban dd hién trang bai can ty
1€ 1:50.000 dya trén dir li¢u da duogc phan
loai va xur ly ¢ budc 4.
Quy trinh thanh Iap ban d6 hién trang
bii can bang anh vé tinh WorldView-2
gdm cac budc:

[ Dt liéu GIS thu thap ]

¥
AV D i
— - Xit Iy may, bong miy
WorldView-2 _Hiéu chinh hinh hoc

Phin leai

- Xay dung khoa giai doan

- Phan doan anh

- Lira chon mAu va thuit toan dé huin luyén
- Phan loai, danh gia dir liéu

v

Xir Iy dit liéu sau phan loai

v

| Bién tap va trinh bay ban a8 |

y

[ Ban dd hién trang bai can ty 1é

1:50.000 }

Hinh 3: So dé quy trinh thanh Igp bin do hi¢n trang bai can bang dnh vé tinh WorldView-2

Buéc 1: Thu thdp anh vé€ tinh
WorldView-2, dit li€u do va anh chup tai
khu vuc nghién ctru.

Buére 2: Tién xu Ii anh

Anh vé tinh WorldView-2 dugc hiéu
chinh hinh hoc, xir ly may va bong may,
sau d6 cit theo ranh gidi khu vuec.

Bude 3: Phan loai phu

- Xay dung khoa giai doan: Khoa giai
doan dugc xay dung trén co so nghién
ctru vé ddc diém hinh théi bai can va néi
dung ban d6 can thanh 1ap.

- Phén dogn dnh: Anh vé tinh
WorldView-2 duoc tién hanh phan doan
(segmentation). Két qua s& tao ra cac phan

manh anh déng vai trd nhu cac d6i tuong
c6 tinh chat riéng biét va sé 1a dit liéu dau
vao cho budc phan loai tiép theo.

- Lua chon madu va thudt todn dé
hudn luyén: Khi qua trinh phan doan anh
dat yéu cau, Iya chon mau cho tung 16p
dbi twong. Trong ndi dung nghién ciru
cua bai bdo, tac gia su dung thudt toan
phan loai SVM va khéa giai doan dé huin
luyén dir liu.

- Phén logi, ddnh gid dir liéu: Thiét
1ap ving quan tdm dé tién hanh giai doan
anh. Viéc danh gia su tuong quan ctia mau
huan luyén 1a vo cling quan trong vi chiing
cho thdy kha nang trung lap, gy sai s6
trong giai doan phan 16p cac ddi tuong.
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Nghién cuu

Budc 4: X ly dir liéu sau phan loai

Dt li€u sau khi phan loai duoc xuét

sang dang vector dé dua vao mot CSDL
(*.gdb). Tién hanh xir 1y hinh hoc va
chuin hoa dit liéu vé thong tin thudc tinh.

Buérc 5: Bién tap va trinh bay ban do.

3.2. Két qua thwe nghiém

3.2.1. Két quad phan loai dnh vé tinh
WorldView-2

a) Xay dung khoa giai doan

Trong thuc nghiém nay, khoa gidi
doan dugc xdy dung dua trén phan tich
ddc diém hinh thai dja hinh ran san ho bai
can thudc quan dao Trudng Sa gdm cac
16p trong bang dudi day:

Bdng 1. Bang xdy dung khoa gidai dodn anh vé tinh WorlView-2

Loai 1o - x > . LY Sg
p'hﬁo’p Anh mau Anh thwe dia Yeéu to nhan dang
Cét Vung cat, vo so, oc ven bai co mau
L trang xam
San ho . ' Viing san ho song
g : Vung san ho chét va da goc c6 mau nau
Pay cimng _ 5
= sam
R b Vung rong réu, c¢6 bién c6 mau xanh
Co bién ERRE R
lam
v 4 R Vung nudc bién ¢6 do sau >20 m, nude
Nudce bién ex g .
bién mau xanh dam
b) Phan doan anh

Hinh 4: Két qud phdn ménh theo thugt toin Multiresolution segmentation
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Bang 2. Bang tham so thir nghiém phdn
mdnh theo thudt toan Multiresolution

segmentation
Ty 1¢ Hinh dang D§ chat
50 0,3 0,7
25 0,2 0,7

Két qua phan doan anh phu thudc boi
ba thong s6 chinh gdém ti 1, hinh dang
va d¢ chat. Cac trong sb cua céc thong
) nay s thiét lap dua trén tinh déng
nhat cua cac phan tir doi twong va céc
tham s6 nay duogc lya chon dua trén két
qué thtr nghiém. Trong ndi dung bai bao,
nhom tac gia lya chon gia tri cac tham
sb Scale parameter = 50, shape = 0,3 va
compactness = 0,7 1a phu hgp véi anh céd
dd phan giai cao nhu WorldView-2 va yéu

:
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Nghién ciru

cdu cua co so dit liéu (CSDL) ty 1é trung
binh (1:50.000) (Bang 2).

¢) Lya chon mau va thudt toan dé
hudn luyén

Lua chon mau va thuat toan SVM dé
huin luyén, sau khi hudn luyén thi tién
hanh phan loai theo miu dd duoc huin
luyén. Qua trinh lya chon mau, huin
luyén mau va phan loai dugc thuc hién
trén phan mém eCognition 9.4.

d) Phan logi, danh gia dir liéu

Str dung thuat toan SVM dé phan loai
dir liéu. Két qua sau khi phan loai béi can
theo 5 ndi dung hién trang cAn x4c dinh 12
nuége bién, ¢ bién, san ho, day cung, cat
va duoc thé hién trong biéu d6 dudi déy.

Biéu dé phan loai hién trang phi bé mat

[Ta5)

19.24% l
iz

i i6.e? %‘

=]

Ghichu
W 1 ot i 2 Cobitn Wl 3 SmHy M4 Bayoing 5. Cit

Hinh 5: Két qua phén logi hién trang béi

Dua vao két qua phan loai nhan thay
rang dién tich 16p phu trén dao chu yéu
1a day cung (san ho chét, dd tang) va san
ho séng chiém ty 1¢ 16n. Phan day clng
phan bé doc theo gan sat bo phia trong va
ngoai bi. Phan co bién rét it nim st bo
nudc doc theo vanh viing phia trong bai,
bén trong viing c¢6 nudc va chi yéu 1a san

ho séng. Do anh chup lic muc nudc can
nén nudc bién co rt it, chi mot sb viing
nho sdu giira bai va phia Tay Bic cua bai.
Két qua danh gia do chinh xac phan loai
huéng ddi tugng trén anh WorldView-2
dugc kiém ching v6i 237 diém chon ngiu
nhién trén anh v¢ tinh Pleiades c6 d§ phan
giai 0,5m chyp nam 2021 (Bang 3).
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Bing 3. Pdnh gid dj chinh xdc két qua phén logi trén anh Worldview-2

Gid tri 16p dbi twgng T}‘i'g:f b(i:é"n San Ho ?ﬁ:]yg Cit :;’:g Pl(;?illll;r;;: ‘I::‘(x:';(,:;’-“
Nude bién 42 0 1 0 0 | 43 97,67 %
Cé bién 0 20 4 0 0 | 24 83,33 %
San hé 1 0 44 0 0 | 45 97,78 %
Py cirng 2 0 2 81 0 | 85 95,29 %
Cat 0 0 1 7 32 | 40 80,00 %
Tong cot 45 20 88 32 | 237
Phén trim ph,ﬁn loai
ding so voi doi twgng 93,33 % 100 % | 84,62 % | 92,05 % [ 100 %
tham chieéu
P chinh xic tong thé 92,41 %

Kappa 0,9

Két qua cho thdy két qua do chinh
xdc phan loai toan bo 1a 92,41 %, hé s6
Kappa tuong ung 1a 0,9. Panh gid do
chinh x4c phan loai dua trén két qua giai
doan trén anh v¢ tinh d¢ phéan gidi cao
Pleiades va dir liéu khao sat thuc dia cho
thay cac ddi tuong co bién va cat trén Bai
Thuyén Chai ¢é d6 twong phan cao so véi
cac ddi twong 16p phu khic va két qua
danh gia do chinh xac phan loai dat 100
%. Trong khi d6, cac dbi twong san hé cho
d6 phan loai thap nhét twong (mg 84,6 %
do viéc gidi doan ran san hé ¢ dudi nudc

bi anh hudng boi nhiéu yéu té nhu gbc
chiéu mat troi, thoi diém thuy triéu. Doi
v6i két qua danh gid do chinh xac phan
loai dya trén viéc chon ving mau cho
théy ddi tugng ran san ho, nudc bién, day
cung cho d6 chinh xac cao hon so vdi cat
hoic ¢o bién. Pdi twong san ho, ddy clng
thuong d& nham véi nude bién trong phan
loai do dic diém cia do sdu nudce bién tai
vi tri phan loai. Pic biét co bién thuong
bi nham 14n v&i san ho va cat bi nham 1an
v6i cac d6i tugng day cung.

3.2.2. Thanh Igp ban dé 16p phii ty 1é 1:50.000
Quy trinh xay dung CSDL 16p phu ty 1€ 1:50.000 dugc trinh bay trong Hinh 6.

| Anh phan loai |

Xir Iy dir li¢u Raster:

- Xac dinh cac cum

- Loai bo cac ving nho

- Xo6a cac 6 nho béng B loc da sb.
- Lam min vung véi Boundary Clean

- Loai bo céac khu vuc nho hon ngudng

Xitr ly dir liéu Vector

- Gop cac ving va tdng quat hoa theo tidu chi thu nhan di liéu.
- bon gian hoa va lam tron vung

e —
CSDL hién trang bai

Hinh 6: So dé quy trinh xdy duwng CSDL I6p phii 1y Ié 1:50.000
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Hinh 7: Két qua xir Iy div liéu sau phan loai (a) div liéu Raster, (b) dit liéu Vector

(@)
Hinh 8: So sdnh két qua xiv Iy (a) di¥ liéu trwde khi xiv I, (b) div lidu sau xir Iy

Dit lidu sau khi xir Iy dugc chuan héa
khong gian va thuc tinh vung hién trang
dé xay dung CSDL va trinh bay ban db
(Hinh 7, Hinh 8). Noi dung ban db ty 18
1:50.000 dugc trinh bay, bién tap tr CSDL
hién trang bai can ty 1€ 1:50.000 phai tuan
theo tiéu chudn QCVN 42: 2020/BTNMT

(b)

[1], Théong tu 07/2022/TT-BTNMT [2],
bd ky hiéu BPDH ty 1¢ 1:50.000. Ban d6
sau khi da dugc bién tap trinh bay hoan
chinh trong ArcGIS (¢ dinh dang *.mxd)
s& dugc xuit sang dinh dang *.pdf. Két
qua thanh 1ap ban d6 hién trang bai can ty
1€ 1:50.000 (Hinh 9).
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Hinh 9: Két qud thanh Igp bin do hi¢n trang bii can ty I¢ 1:50.000
4. Két ludn nhdom tac gia da thir nghiém phuong phap
Qua cic két qua nghién ctru thu phan loai hudng ddi twong két hop voi
nghiém da khing dinh céc hinh anh da thudt todn SVM dé phan loai hién trang
phd ciia WorldView-2 cho phép thanh 1ap  16p phii bé mat trén Bai Thuyén Chai
ban d6 hién trang 16p phu o ty 18 trung thudc quan dao Truong Sa (Viét Nam).
binh cta bai can trén bién dat d6 chinh D9 chinh x4c phan loai dugc danh gia dua

xac theo yé€u cau. Trong ndi dung bai bdo, vao két qua giai doan trén anh Pleiades do
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phén giai 0,5 m va anh chup thuc dia véi
d6 chinh xac tong thé 12 92,41 % va hé s6
Kappa 14 0,9. Két qua phan loai nay dat
yéu cau va ¢ thé dugc st dung dé xay
dung ban dd hién trang cua bai can ngoai
bién ty 1& 1:50.000. Tuy nhién, can cé
nhiing budc tiép theo dé hoan thién va mé
rong nghién ctru nay nhu: Mo rdng quy
mo vi tri thyc nghiém dé c6 thé phan tich
tinh trang bai can trén toan by vung bién
cua Viét Nam; Sur dung cac nguén dir li€u
khac nhau dé hoan thién va kiém ching
két qua nghién ctru; Ngoai ra, nghién ctru
su dung cac thuat toan phan loai khac
nhu Random Forests hoac Convolutional
Neural Networks (CNN) dé dat duoc két
qua tét hon trong viéc phan loai.
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