Nghién ciu - Ung dung
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Tom tat:

Anh vién tham dang déng vai tro ngay cang quan trong trong viéc cung cdp thong tin giam
sat bé mat trai dat. Pé tan dung toi da nguon dir liéu nay, cac phirong phdp phdn logi anh vién
tham ngay cang trg nén thdng minh, hiéu qud hon, gép phan chuyén doi théng tin trén dnh
thanh cac thdng tin ¢d gia tri. Phuong phdp phan loai dwa vao doi twong (Object-based) da
chitng minh diroc tinh chinh xac ciia né so véi phirong phdp phdn logi timg diém anh. Tuy nhién
phwong phdp nay thuong diroc &p dung trén cac anh vé tinh do phén gidi cao ma chwa dp dung
phd bién trén anh vé tinh dg phan gidi trung binh, hon nira viéc sir dung két hop cd hai phirong
phap phan logi ciing chuwa dwoc thir nghiém nhiéu. Nghién cizu nay két hop phirong phdp phdn
logi dwa vao doi twong va phwong phép phén logi dwa vao diém anh nham ndng cao dé chinh
xac phan logi. Két qua cho thdy viéc két hop ca 2 phwong phdp cho phép cdi thién d@é chinh xac
tong thé phan loai 20% khi si dung dnh dé phan gidgi 10m.

Tir khoa: phan logi diea vao déi twong, phwong phdp cdy phdn loai, két hop phan logi dira
trén doi twong va diém anh.

1. Pt van dé

Anh vién tham ndi chung va anh vé tinh
noi riéng da va dang dwoc s dung rong rai
trong cac nghién ciru lién quan dén giam séat
bé mit trai dat. Anh vé tinh cung cap di liéu
vé bé mat trai dat trong mot khoang thoi gian
dai, vi du Landsat c6 lich sir 40 nam quan sat
bé mit trai dét, da cung cdp ngudn thdng tin

phan giai khong gian rat cao, dén hang
centimet, va c6 d¢ phan giai thoi gian (thoi
gian chup lai cing mét vi tri) tét, trong khoang
5 dén 6 ngay. Vi vdy, anh vé tinh déng vai tro
la mot ngudn dir lieu quan trong trong cac
nghién ctru trai dat, dic biét 1a cac nghién ctu
lién quan dén 16p pha bé mat cua trai dat, mot
trong céc thanh phan quan trong caa hé sinh

lich str 1au dai, tin cay, véi do phéan giai khéng
gian va thoi gian ngay cang dugc cai thién.
Véi sy phat trién caa cong nghé vién tham, cac
anh vé tinh cho phép quan sat trai dat ¢ do

thai, tir d6 co thé dua ra cac du bao, giam sét
moi truong ngay cang chinh xac hon.

Khéi lugng 16n dir liéu anh vé tinh mot
mit tao ra thuan loi rat 16n cho cac nha chuyén

Ngay nhén bai: 1/8/2022, ngay chuyén phan bién: 5/8/2022, ngay chap nhan phan bién: 9/8/2022, ngay chap nhan ding: 21/8/2022
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mon trong viéc chon lua dir liéu phu hgp cho
yéu ciu cua minh, nhung mat khac, dat ra
thach thirc trong viéc chuyén héa cac dir lidu
nay thanh céc thdng tin cé ich cho tirng nhiém
vu. Theo mot cach khéac, dir liéu vé tinh cung
cap chi 1a cac con s, gié tri ty Ié giita ning
lwong phat ra va thu vé, néu thiéu di qua trinh
xt ly, phan loai anh dé bién cac gia tri do
thanh cac thong tin ¢ thé phan tich duoc, dit
liéu anh vé tinh s& khdng con nhiéu gia tri. Do
do, nghién ctru cac phuong phap phan loai anh
da va dang dugc quan tam nhiéu hon.

Dé khai thac théng tin tir anh vé tinh,
trudc day thuong thuong st dung phuong
phap giai doan anh, theo do6, dua vao kinh
nghiém clia ngudi giai doan va bang mau dia
vat dac trung cho trudc, anh vé tinh s¢ dugc
giai doan thanh cac yéu té dia hinh, dia vat
tuong tng, tir d6 trich xuét cac thdng tin co
ich tr anh. Phuong phap thu cong c6 nhugc
diém rat Ién @6 1a thoi gian dé giai doan anh
lau, va bi phu thuéc vao kinh nghiém cua
ngudi giai doan, cung mot ddi twong trén anh,
giai doan boi cac nguoi khac nhau cé thé cho
ra két qua khac nhau. Thém vao dé, giai doan
anh tha cdng chi st dung han ché sé luong
kénh anh, chii yéu la cac kénh anh trong
khoang phé nhin thiy cia mat nguoi, bo phi
khi Iwong 16n céc kénh anh khac ma cac anh
vé tinh hién dai ngay nay cung cap.

Véi sy phat trién cua khoa hoc, cong
nghé, dic biét 1a su phat trién cua céc thuat
toan may hoc va nang luc tinh todn ngay cang
manh ctia may tinh, viéc giai doan hinh anh vé
tinh tu dong dan dan thay thé viéc giai doan
thu cong. Khi giai doan anh tu dong, co 2
phuong phap chinh duoc su dung la phén loai
tirng diém anh riéng biét va phan loai dira theo
d6i twong. Phuong phap phén loai timg diém
anh doc lap la phuong phap don gian, qua

trinh phan loai s& xu 1y timg diém anh doc 1ap
v6i nhau, khdng co su két ndi nao gitta cac
diém anh. Tuy nhién mot ddi twong trén anh
thuong duogc tap hop tir nhidu diém anh khéac
nhau, vi vay phuong phap phan loai nay
khong thé tranh khoi hién tuong nhidu (gitra
mot khu vie dong nhat vé 16p phu bé mat, co
mot hodc mot vai diém anh duoc phan loai
sang loai phu bé mat khac), do thuat toan xir
ly timg diém anh riéng biét. BSi voi phuong
phép phan loai dua trén ddi tuong, phuong
phép nay cho ra két qua chinh xac hon, dic
biét ddi vai cac anh vé tinh d6 phan giai cao,
va to ra chinh xac trong céc yéu cau phan loai
khu vuc phic tap, ¢6 cau trac rd rang nhu khu
vuc d6 thi, duong sa. Tuy nhién phuong phap
nay co thoi gian phan loai 1au hon, do phai trai
qua qua trinh phan doan anh (segmentation)
trugc khi tién hanh phan loai.

Céac nghién ciru da chi ra duoc su chinh
xac hon cta phuong phap dua trén d6i tuong
s0 véi phuong phap dya trén diém anh. Tuy
nhién viéc két hop ca hai phuong phap lai
chua duoc thir nghiém nhiéu, vi vay nghién
ctru nay danh gia kha nang phan loai cia tung
phuong phap, tir d6 két hop, tan dung diém
manh cia timg phuong phap nham nang cao
d6 chinh xac phan loai cua khu vuc nghién
ctru. Nghién ctu nay két hop ca 2 phuong
phép phan loai theo diém anh va phan loai dya
trén dbi twong nham nang cao do chinh xac
phan loai anh v¢ tinh d¢ phan giai trung binh.

2. Dir liéu va phwong phap nghién cuu

2.1. Co so ly lugn

Phuong phap phan loai dya trén dbi tuong
la mot phuong phap thay thé cho phwong phap
phan loai dya trén diém anh véi don vi phan
tich co ban 1a cac dbi tuong hinh anh thay vi
cac diém anh riéng lé. Phuong phéap nay bo
qua Viéc tao ra cac bo loc ¢co6 kich thudce dinh
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trede nhu thuong dugc sir dung trong phuong
phép phan loai dya trén diém anh bang céach
nhém mot sb pixel thanh cé&c hinh dang vai su
thé hién co y nghia ciia cac ddi tugng. Phuong
phép phan loai dya trén ddi twong thuong bao
gom hai giai doan chinh: Phan doan hinh anh,
va trich xuat va phan loai ddi tuong dia ly.
Phan doan hinh anh 1a mét budc then chét va
quan trong trong Phan tich hinh anh dya trén
dbi tugng. Viéc trich xuét va két qua phan loai
cudi cuing cua phuong phap phén loai dua trén
dbi twong phu thudc nhiéu vao chét lugng qua
trinh phan doan hinh anh. Phan doan hinh anh
da duoc sir dung trong xir Iy anh vién tham ké
tur khi ra doi vé tinh Landsat-1. Tuy nhién, su
ra doi cua cac anh vé tinh do phan giai cao,
viéc phan loai anh chuyén tir dua trén tung
pixel don 1¢ sang dya trén ddi twong. Do do,
muc dich cua viéc phan doan hinh anh da dugc
thay doi tir viéc gilp gan nhan timg diém anh
sang nhan dang dbi twong. Sau khi hinh anh
d3 duoc phan doan, viéc phan dinh dbi twong
duoc thyuc hién dua trén két qua caa qué trinh
phan nhém va phan doan hinh anh, nham muc
dich nhom cac pixel twong tu thanh cac cum
hinh anh c6 y nghia [1]. Phan doan hinh anh
c6 thé chia ra 1am 2 loai: tim kiém duong bién
ctia d6i tugng, hoic don gian hoéa cac canh anh
thanh nhing viing nho hon cua cac diém anh
c6 cing tinh chat [2]. Khi tim kiém duong
bién cua d6i twong, mét trong cac thuat toan
thuong dugc st dung la thuat todn phat hién
canh Canny, d6i v6i phuong phap don gian
hoa canh anh, thuat toan phan cum khéng lap
lai don gian (SNIC) thuong dugc chon do tinh
don gian, st dung it tai nguy@n may tinh, téc
d6 xur Iy nhanh va cho ra két qua tuong dbi tot
2]

Phuong phap phan doan hinh anh thuong
duoc cho 1a cho ra két qua chinh xac hon so
Vi phuong phap phan loai dua trén diém anh.

Vi du Yan va nnk da so sanh phuong phap
phan loai dya trén diém anh sir dung thuat toan
hop ly cuc dai (Maximum Likelihood) va
phuong phap phan loai dya trén ddi tuong st
dung k - diém anh lan can gan nhat (K-NN)
trén anh ASTER. Két qua nghién ctu da chi
ra rang, do chinh xéac cua phuong phap phan
loai dra trén d6i tét hon han phuwong phap dua
trén diém anh MLC classification (két qua do
chinh xéc lan Iuot 1a 83.25% va 46.48%. Yu
va nnk [3] str dung anh vé tinh do phan giai
cao, so sanh phuong phap dua trén diém anh
sir dung thuat téa hop ly cuc dai va phuong
phap phan loai dua trén d6i tuwong st dung
phuong phap phan loai K-NN, st dung cay
phan loai nhu mot co ché dé quyét dinh chon
lya thudc tinh nao duoc s dung dé phan loai
(feature selection). Két qua cho thay truong
hop str dung thuat todn 1-NN va phuong phap
phan loai dya trén ddi tugng cho ra két qua
phan loai tét hon toi 17% so voi st dung
phuong phap dua trén diém  anh.
CastillejoGonzéalez va nkk [4] so sanh 2
phuong phap phén loai dya trén diém anh va
dwa trén déi twong khi phan loai khu vuc dat
ndng nghiép str dung anh da phd Quickbird,
sir dung cac thuat toan phéan loai khac nhau.
Két qua phan loai tot nhat cua thuat toan phan
loai dia trén diém anh dat duoc khi sir dung
cac anh khong qua tang cuong do nét va sir
dung thuat toan hop ly cuc dai, trong khi ddi
vé6i phuong phap phan loai dya trén ddi tuong,
két qua t6t nhat dat duoc khi ting cudng do
nét vai thuat toan hop ly cuc dai, vai d6 chinh
xé&c cua mdi phuong phéap lan luot dat duoc 14
89.6% va 93.69%. Két qua nghién ciru ciing
cho thay mot su khac biét nho (khoang 1%)
khi stir dung 2 phuong phép phan loai dya trén
diém anh va dya trén ddi twong ddi vai anh
khong dugc tang cuong d6 net, tuy nhién su
khac biét tré nén 16n hon rat nhiéu, hon 11%
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khi st dung anh dugc tang cuong do neét
(82.55% va 93.69%).

Nhin chung, cac nghién ctru déu da chi ra
duoc su chinh xac hon cuia phuong phap phan
loai dwa trén d6i twong khi str dung anh vién
tham. Cac phuong phép phan loai dya trén ddi
tuong thuong tao ra két qua tét hon trén dir
liéu c6 d6 phan giai cao, trong khi viéc su
dung phuong phép dua trén diém anh thuong
duoc khuyén nghi cho cac do phan giai thip
hon [1]. Tuy nhién céc nghién ciru da sd thir
nghiém phuong phap phan loai dua trén ddi
tugng ¢ cac khu vuc do6 thi, chua dugc thir
nghiém & c&c khu vuc khac, thém vao d6 cac
nghién ctu thuong dua vao céc thuat toan
phan loai twong dbi don gian (vi du: K-NN,
MLC) ma chua str dung cac phuong phap
phan loai khac nhu phuong phap cidy phan
loai, hoac cac thuat toan hoc sau, la cac thuat
toan phan loai phé bién dang duoc sir dung
hién nay.

Hién nay, phuong phéap rirng cdy phan
loai (Random Forest) thuong duoc st dung
trong cong viéc phan loai anh. Random Forest
(RF) 1a mot bo phén loai hoc may tap hop st
dung nhiéu cay quyét dinh, mdi cay trong dé
duoc cung cap céc tap con ngau nhién cua dit
liu huan luyén dé hinh thanh cac cay phan
loai. Céc cay quyét dinh trong tap hop duogc
tao ra mot cach doc lap. Sau khi duoc huan
luyén, mdi mau chua biét dugc phan loai dua
trén da s6 phiéu bau cua cdy phan loai. RF
dugc sir dung phd bién trong phan loai anh
vién tham bai két qua phan loai do chinh xac
phan loai t6 hon cua nd so véi cac thuat toan
chi st dung mot cdy phan loai duy nhat, d&
tham sé hda va it bj anh hudéng bai nhiéu, phu
hop cho céc khu vuc kho lay duoc bo mau
phan loai t6t. Ngoai ra, do chi st dung mot
phan cac thudc tinh cua bo dir liéu mau thuat

toan RF con to ra rat téi wu khi xt Iy céc bo
dir liéu mau c6 sb lwgng thugc tinh 16n, diéu
nay dac biét co y nghia khi anh v¢ tinh c6 do
phan giai kénh pho cao (hyperspectral) ngay
cang duogc st dung phd bién.

Nghién ctu nay sir dung két hop phuong
phép phan loai dya trén diém anh va phuong
phép phan loai dua trén d6i twong nham tim ra
phuong phap cai thién d6 chinh xac phan loai
anh vién tham ¢ khu vuc kinh té dang phat
trién, noi c6 cac ddi twong phu bé mit phic
tap, v6i nhiéu loai ddi twong phu bé mat tu
nhién va nhan tao nam xen k& nhau. Ching toi
thuc hién thu thap anh vé tinh quang hoc, anh
vé tinh radar, ap dung cac thuat toan xac dinh
d6i twong SNIC va Canny cho 2 loai anh nay,
tién hanh t6 hop thanh cac t6 hop anh da kénh
khac nhau, dé tim ra sy két hop pht hop va sir
dung maot bo dit lieu huan luyén duy nhat va
thuat toan ring cay phan loai dé tién hanh
phan loai céc t6 hop nay, tim ra td hop cho ra
két qua phan loai chinh xac nhat.

2.2. Dir liéu

Anh vé tinh Sentinel-2, d6 phan giai 10 m
la san pham cua dy &4n Corpenicus Sentinel-2
clia co quan hang khong vii tru chiu Au
(ESA), gébm 2 nhém vé tinh ¢6 quy dao cuc,
dong bo mat troi, 2 quy dao tao véi nhau 1 goc
180°. V& tinh dau tién dugc phong lén quy dao
ngdy 23 thang 6 nam 2015, cung cap anh trén
12 kénh pho, d6 phan giai khdng gian tir 10 m
dén 20 m. Trong nghién ciu nay st dung anh
Sentinel-2, mac xir ly 2A (anh da qua nan
chinh hinh hoc, hiéu chinh anh huong caa khi
quyén). Anh Sentinel-2, mirc do xir Iy 2A da
dugc co quan hang khong vii try chau Au
(ESA) cung cap trén nén tang Earth engine, vi
vy ngudi dung ¢ thé lya chon str dung ngay
nguon dix liéu nay trén Earth engine ma khong
can thiét phai tai vé tir trang chu coa ESA.
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Trong nghién ctu nay, chung toi lua chon tir
thu vién cua Earth engine c&c anh vé tinh
Sentinel-2 ¢6 d@§ che phu may nho hon 20%

duogc thu thap trong nim 2022, sau d6 14y gia
tri median trong cua ting pixel dé loai bo ving
bi che phu bai may.

Badng 1: Cdc san pham dnh Sentinel-1 va Sentinel-2

STT | Loai anh | Tén san pham M0 ta
1 Sentinel-1 | Level 1SLC Loai bo sai s6 do hiéu tng Doppler, va nan chinh hinh hoc
2 Sentinel-1 Level 1 GRD
3 Sentinel-2 | Level 1C Hl?u cr]mh sai so khi quyén (Top of Atmosphere), va nan
chinh hinh hoc
4 Sentinel-2 | Level 2A Hlf;u ch\lnh sai so khi quyén (Bottom of Atmosphere), va nan
chinh hinh hoc

Mbt ngudn dir lidu khac duoc sir dung 1a
anh radar, anh c6 kha nang cung cap thong tin
texture cua ddi twong rat tét, giup cho viéc
phan biét gitta cac d6i twong c6 bé mit phang
(mat nudc, va cac d6i tuong khac (cay ring)
duoc tét hon. Vi vay, trong nghién ctu nay,
anh v¢ tinh Sentinel-1, phan cuc HH, HV (H:
horizontal — phan cuc ngang; V: vertical —
phén cuc dung) d6 phan giai 10 m duoc su
dung.

2.3. Phwong phap nghién cuu

2.3.1. So do tong quat

Anh vé tinh Sentinel -2

Anh vé tinh Sentinel -1

Lwa chon kénh anh sir dung

trong phan loai
il
Phan doan hinh anh | | o 008n hian I
thuat todn SNIC) (thuattoan
( Canny edge detection)

! '
Tao &nh ding dé phan loai

I
Phéan loai anh
(Thuét toan Random Forest)

|

Danh gia do chinh xac

Hinh 1: So' d6 quy trinh phan logi dnh két
hop phwong phdp phén logi dua trén diém
anh va dua trén doi twong

Truéc hét anh vé tinh Sentinel-1 va
Sentinel-2 @ phéan giai 10 m dugc thu thap,
sau do, chon ra cac kénh anh dugc st dung
trong qué trinh phén loai. Cac anh sau d6 dugc
phan doan d6i tugng bang thuat toan SNIC va
thuat toan xac dinh duong bao (Canny edge
detection). Két qua cua qua trinh phan doan
hinh anh 1a cac d6i twong c6 dudng bao duoc
xac dinh tir anh vé tinh, két qua nay sau d6 két
hop vai cac kénh anh da duoc lya chon trudc
do, tao thanh mot canh anh da kénh mdéi, bao
gom céc kénh anh da duoc lya chon va két qua
Cua qua trinh phan doan. Canh anh maéi dugc
tao ra nay sé& 1a ngudn dir liéu ding dé phan
loai hinh anh. Cudi cting, két qua ctia qua trinh
phan loai duoc danh gia d6 chinh xac nham
xac dinh tinh hiéu qua cta phuong phap két
hop giita phan loai duya trén d6i tuong va phan
loai dua trén diém anh.

2.3.2. Khu vuc nghién cuu

Nghién cau lya chon khu vuc ven bién
tinh Séc Trang va Tra Vinh dé thir nghiém
phan loai, nam trong khoang kinh d6 tir 106°
dén 106°10°, vi d¢ tir 9° dén 10°, trén khu vuc
ddng bang séng Cuu Long, 1a khu vye c6 dia
hinh thap va twong d6i bang phing, c6 dang
long chao, cao & phia sdng Hau va bién Pong
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thap dan vao trong, ving thap nhat la phia Tay
va Tay Béc, véi do cao tir 0,4 - 1,5 m so0 Véi
muc nudc bién, do doc thay doi khoang 45
cm/km chiéu dai. Khu vuc nghién ctu nam
trong vung nhiét d6i co khi hau 6n hoa, nhiét
d6 trung binh tir 20 - 27°C, @6 am trung binh
80%/mam, it bi anh huong bdi bao, 1. Mua
mua tir thang 5 - thang 11, mua khé tur thang
12 - thang 4 nam sau, lugng mua trung binh tur
1.400 - 1.600 mm, c6 diéu kién thuan lgi cho
viéc dau tu san xuat, kinh doanh va du lich.
Noi day 1a khu vuc ndng nghiép phat trién
manh, noi cdy an qua va nudi trong thiry san
phét trién manh, hé théng ao nudi duoc xay

dung véi mat dd twong dbi day dic, dac biét
tai cac khu vuc cira sdng, cira bién, 1a khu vuc
thich hop dé thir nghiém phan loai.

2.3.3. H6 hinh phan logi

Khu vuc nghién ctu la khu vuc hién dang
c6 hoat dong ndng nghiép phat trién. Mot phan
dang ké dién tich khu vuc nghién ciru dang c6
hoat dong nudi trong thity san phat trién manh
mé&, bén canh d6, khu vuc ciing 1 ving tréng
cdy an qua noi tiéng. Chung t6i da lwa chon 5
I6p phu bé mat, dai dién cho khu vuc nghién
cuu.

Bdng 2: Gidi thich cac I6p doi tiwong

STT | Tén lop M6 ta
1 | Pat nong nghiép Khu vuc sir dung dé san xuat cay néng nghiép
2 | Aonuditrong thuy san | Khu vuc sir dung dé nudi trong thaly san
3| Pét ngap nuoc Khle vuc ven bién, cira séng noi thuc vat ngap nudc sinh
truong
4 | Cong trinh nhan tao Céc cong trinh nha ¢, duong sa... do con nguoi xay dung
5 | Nudc mat Céc vung nudc tu nhién (séng, sudi, ao hd)

2.3.4. Thugt toan phan logi

Phuong phap phan loai dya trén dbi tuong
dugc x@y dyng dya trén viéc phan doan, phat
hién canh, tr d6 hinh anh vién tham duoc
chuyén d6i thanh thong tin hitu hinh cé thé
dugc sir dung trong két hop véi cac tap dir lidu
khac. Trong nghién cuau nay, ching toi su
dung thuat toan phan doan hinh anh SNIC dé
nhom cac pixel co tinh chat gan voi nhau lai
thanh nhom, phan nhdm SNIC (Phén cym
khong lap lai don gian) tao ra mot cum céc
diém cd gié tri phan xa gan twong duong nhau,
dira vao cac diém (thuong dugc goi la cac
seed), sau do st dung thuat todn canny phét
hién canh dé tim ra cac duong bao cua déi
tuong Thuat toan phat hién canh st dung bdn

bo loc riéng biét dé xac dinh cac canh chéo,
doc va ngang.

Trong nghién ctru nay, thuat toan rirng cay
phan loai duoc trién khai trén nén tang Google
Earth Engine, 12 nén tang cho phép phan loai
anh, thu thap anh vé tinh nhanh chéng, tién loi,
st dung ngén ngir lap trinh Java. Dé tién hanh
phan loai, ching t6i st dung 100 cdy phéan
loai, mot gia tri thuong dugc su dung trong
phan tich vién tham.

2.3.5. Tqo diz liéu huan luyén va kiém dinh
mo hinh

Dit liéu huan luyén va dir liéu dung dé
kiém dinh két qua phan loai duoc tao ra bang
cach giai doan anh vé tinh Sentinel-2, d6 phan
giai 10 m, két hop tham khao anh vé tinh d6
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phan giai cao dwoc cung cdp trén Google
Earth. Sau khi c6 duoc bo dir liéu, 80% dix liu
s& duogc st dung dé huan luyén md hinh, 20%
dugc dung dé kiém tra két qua phan loai. Bo
dir liéu huan luyén va bo di liéu dung dé kiém
dinh duoc thiét ké dé doc 1ap vai nhau hoan
toan, c6 nghia I nhitng mau nam trong bo dit
liu huan luyén s& khong xuét hién trong bo
dir liéu kiém dinh va nguoc lai. Téng cong co
400 diém duoc tao ra, trong d6 320 diém su
dung dé huan luyén va 80 diém dung dé kiém
dinh mé hinh.

3. Két qua nghién ciru

Trong lan thir dau tién, ching tdi chi sir
dung phuong phap dya trén diém anh va band
2, band 3, band 4 cua anh vé tinh Sentinel-2
(anh quang hoc) dé phan loai khu vyc nghién
ctru. Két qua do chinh xac trung binh chi dat
khoang 50%, khi kiém tra truc quan két qua
ching tdi nhan thay, d6i voi phuong phép nay,
khong thé nhin ré ciu tric cia cac ao nudi
trdng thuy san, 1a cac ddi twong nhan tao, c6
duong bo rd rang (hinh 2-a). Céac khu vuc nudi
trdng thay san thé hién trén anh tuong ddi roi
rac, khdng cd su lién két véi nhau. Tuy nhién
= :

phuong phap nay van cé thé phan biét duoc
khu vuc nudc mat va khu vuc 13 ao hd nudi
trdng thay san, tuy nhién két qua ciing rat han
ché. Cu tric cua khu vyc phan loai ¢6 duoc
cai thién khi sir dung phuong phap dya trén
dbi twong cho anh quang hoc, tuy nhién sy cai
thién khong dang ké. Ngoai ra, chling tdi con
nhan thay c6 su nham Ian kha 16n trong két
qua phan loai gitra I6p ao nubi trong thuy san
va dat nong nghiép. Ciu tric cua khu vuc
dugc thé hién rd hon khi sir dung anh radar.
Khi str dung kénh V'V va kénh VH cua anh v¢
tinh Sentinel-1, c6 thé thay cac ciu trdc ao hd
ciing khong duoc cai thién nhiéu (hinh 2-d).

DPé so sanh sy khac biét khi sir dung
phuong phap phan loai dua theo d6i trong dbi
V6l anh radar, chung t6i da thir nghiém phan
loai chi s dung thong tin tir qué trinh phan
chia anh bai thuat toan SNIC va thuat toan xac
dinh canh. Két qua cho thay cau truc caa khu
vuc nudi trdng thuy san duoc cai thién rd rét
hon, tuy nhién sy nham I4n gitra 16p nuéc mat
va 16p ao nudi trong thily san van khong dugc
cai thién (hinh 2-b va 2-e).

I cong trinh nhan tao

Hinh 2: Két qud phan logi sit dung phirong phdp diea trén diém anh (a), phiwong phdp diea trén doi
twong (b), va két hop hai phwong phdp (c) cho anh quang hoc va anh radar (d), (e), (f)

Khi két hop ca 2 phuong phép, chung toi
nhan thiy két qua phan loai c6 su cai thién
dang ké khi str dung cho ca anh quang hoc va
anh radar, ngoai viéc giit duoc ciu tric cua

khu vuc rd rang, hién twong nham lan giira
khu vuc nudi trong thay san, mat nudc tu
nhién, va dat néng nghiép duoc cai thién rd
rét, d6 chinh xac phan loai tong thé duogc cai
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thién rd rét, dat 90%, cai thién rd rét so vai két
qua khi chi sir dung mot phuong phap (hinh 2-
¢ va 2-f). Két qua &p dung phuong phép phan
loai trén anh radar cho két qua tét hon & chi s6
d6 chinh xéc tong thé, va mot s6 khu vire nhu
b bién, ly do mét phan c6 thé do tinh chét cua

anh radar, noi cac ddi twong c6 bé mat twong
d6i phang hién rat rd trén anh, diéu nay c6 thé
g6p phan nang cao hiéu qua cua quéa trinh phan
loai anh. D¢ chinh xéc caa ting két qua phan
loai dugc thong ké trong bang sau

Bang 3: Thong ké két qua phén logi

STT | Tén trwong hep thir nghiém Kénh anh sir dung Pé chinh
xac (%o)

1 Str dung phuong phap phan loai dya vao | Band_2, Band_3, Band_4 70
diém anh cho anh Sentinel-2

2 Str dung phuong phap phan loai dua vao d6i | Band_2_SNIC, 72
tuong cho anh Sentinel-2 Band 2 Edge detection

3 Str dung phuong phap phan loai dya vao | VH,VV 74
diém anh cho anh Sentinel-1

4 Str dung phuong phap phan loai dya vao ddi | VH_SNIC, VH_Edge | 80
tuong cho anh Sentinel-1 detection

5 Str dung phuong phap két hop cho anh | Band_2, Band_3, Band_4, | 90
Sentinel-2 Band_2 SNIC,

Band 2 Edge detection

6 Str dung phuong phap két hop cho anh | VH,VV, VH_SNIC, | 92

Sentinel-1 VH_ Edge detection

4. Két luan va kién nghi

Phuong phap phan loai két hop giira phan
loai dua trén dbi twong va phan loai dua trén
diém anh c6 thé cai thién d6 chinh xac phan
loai, dic biét cho cac khu vuc ¢ nhiéu cong
trinh do con nguoi Xay dung. Phuong phap
nay cai thién do chinh xac nho vao kha nang
nhan biét cac d6i twong trén anh, do dé bd
sung thém thodng tin cho thuat toan phan loai,
nho vy nang cao két qua phan loai.

Tuy nhién phuong phap nay doi hoi thoi
gian phan loai lau hon do phai tién hanh thém
buéc nhan dang ddi tugng, do d6 sy can bang
gitta nhu cau vé do chinh xac va thoi gian tinh
toan 1a diéu nén dugc xem xét truge khi &p
dung phuong phap nay. Do kha nang nhan
dang cac ddi twong phu thudc vao sy sic nét
ciia ddi twong, hay noi cach khac, cac ddi
tuong co6 duong bao rd rang s& dé dang dugc

nhan dang hon, nén phuong phap nay co thé
dugc xem xét &p dung ¢ khu vyc c6 nhiéu
cong trinh do con ngudi xay dung, thuong cd
duong bao rd rang.

Do phu thudc vao viéc phat hién ra duwong
bao cua dbi trong, nén d6i VGi cac anh c6 do
phéan giai khon gian trung binh (10-30 m), anh
radar cho két qua phan loai chinh xac hon so
véi anh quang hoc, do anh radar c6 kha nang
phan biét cau tric cia ddi twong tét hon so voi
anh quang hoc, qua do, két qua cua qué trinh
phan doan hinh anh dugc tét hon.

Nghién ctru ndy van con mot sb han ché,
d6 1a chi méi tién hanh thir nghiém dwoc trén
mot khu vuc tuong ddi nho, do phuc tap chua
cao, khu vyuc nghién ctu chi la vang nudi
trdng thily san don thuan, khong gan céc thanh
phd I6n, phuong phap nay c6 thé s& suy giam
d6 chinh xéac & cac khu v ton tai ca cong trinh
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xay dung (thanh phd) va cac khu nudi trong
thay san. Thém vao do, anh vé tinh d6 phan
giai trung binh chua phai la diéu kién thuan loi
dé &p dung phwong phép phan loai dya trén
d6i twgng, do anh do phan giai trung binh chi
c6 thé nhan ra cac ddi twong c6 kich thudc
tuong d6i 16n trén thuc dia. Cudi cung, do
ngudn luc han ché, cac mau dung dé huén
luyén mé hinh va danh gia d6 chinh xac déu
duogc doan doc tir anh vé tinh d6 phan giai cao
(anh Maxar d6 phan giai 1m duoc cung cip
trén Google Earth), vi vay s& ton tai nhiing
diém huan luyén sai 1am, anh huéng dén do
chinh xac phan loai.O
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Improving the accuracy of remote sensing image classification by the combination of
pixel-based and object-based image classification methods

Nong Thi Oanh, Tran Xuan Truong, Hanoi University of Mining and Geology

Vu Thi Tuyet, Department of National remote sensing

Ta Hoang Trung, Department of Survey, Mapping and Geographic information Vietham

Remote sensing images are increasingly important in providing information to monitor the
earth's surface. To make the most of this data source, remote sensing image classification
methods are becoming smarter and more efficient, converting information on images into
valuable information. The object-based classification method has proven its accuracy compared
to the pixel-by-pixel classification method. However, this method is often applied to high-
resolution satellite images but has not been widely applied to medium-resolution satellite
images, moreover, the combined use of both classification methods has not been proven. lots
of testing. This study combines object-based classification and pixel-based classification
methods to improve classification accuracy. The results show that combining both methods can
improve the overall classification accuracy by 20% when using high-resolution images.OQ

Keywords: Object-based image analysis, random forest, combination approach.
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