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7 ‘ TOM TAT ‘ i
Dé quy hoach hoat dong nuoi trong thuy san, viéc 1ap ban do chinh xac ving nudi tir anh vién
tham la muc tiéu quan trong. Tuy nhién, qua trinh nay con han ché nhu d¢ chinh xac phan loai dao dong
theo nhiéu dia diém, anh vién tham sir dung c6 do phan giai chua cao, phuong phap phan loai phirc tap.
Nghién ctru nay su dung phuong phap khoanh vung huéng doi tugng (Object-based Image Analysis -
OBIA) va m6 hinh may hoc Random Forest (RF) gip 1ap ban d6 phén bo vung nudi thuy san voi do
chinh xdc va d6 tin cay cao tir anh PlanetScope (46 phan giai khong gian 3 m) tai ddm Sam Chuon - Ha
Trung (thugc khu hé dam pha Tam Giang - Cau Hai). Tién hanh so sanh kha nang 1ap ban do voi hai
nguoén dir liéu dau vao khac nhau, két qua cho thay so v6i viée chi sir dung tham s6 hinh hoc (Precision
0,77, hé s6 Kappa 0,471) gia tri pho trung binh (Precision 0,94, h¢ s6 Kappa 0,928) cai thién r6 rét do
chinh xac trong phan tach vung nudi thuy san. Tong dién tich ving nudi duge udce tinh khoang 1.000
ha, trong d6 dam Sam Chuo6n c6 454 ha va dam Ha Trung c6 546 ha vung nudi thuy san. Nghién ctru

dong gop cong cu vien tham méi ho trg quan 1y hoat dong thuy san mot cach chinh xdc va bén vimg.

Tir khéa: Cau Hai, NTTS, OBIA, PlanetScope, Random Forest, Tam Giang
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ABSTRACT

Precision mapping of aquaculture activities is an important target, facilitating a better
management of aquaculture. Aquaculture mapping from satellite image is preferred, however remains
the challenges of accuracy variance, low resolution imagery, and complex classification method. This
study develops an accurate, simple and reliable approach using the Object-based Image Analysis
(OBIA) and the machine learning Random Forest model to accurately map the aquaculture areas from
the very high resolution PlanetScope (3 m) in Sam Chuon — Ha Trung (belongs to Tam Giang — Cau
Hai lagoon). We aimed to compare the geometry and spectral datatset, which indicated the spectral
support to map at higher confidence (Precision 0.94, Kappa coefficient 0.928) than the geometry datatset
(Precision 0.77, Kappa coefficient 0.471). Aquaculture area was estimated as total 1,000 ha, of which
454 ha and 546 ha for Sam Chuon and Ha Trung lagoon, respectively. Our results contribute the novel
approach of remote sensing, supporting a precision and sustainable management of aquaculture
activities.
Keywords: Aquaculture, Cau Hai, OBIA, PlanetScope, Random Forest, Tam Giang
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1. MO PAU

Nubi trong thily san (NTTS) 1a hinh
thirc san xuét thity san chinh trén cac khu
vuc ddm ph4, bién md, gop phan giai quyét
sinh ké va tao ngudn thu nhap dang ké cho
ndng - ngu dan (Naylor et al., 2021). Tuy
vay, su phat trién qua muc ca vé quy mé va
sO luong cac hinh thic NTTS dang dat ra
nhiéu thach thic vé moi truong, sinh thai,
gdy ra xung dot gitra phat trlen kinh té véi
cac muc tiéu bao ton, phat trién bén viing tai
nhidu noi trén thé giéi (Spanou Vva cs.,
2020). Vi diéu kién thuan loi vé diéu kién
tu nhién, khi hau, Viét Nam la quéc gia san
xuét thily san ndi tiéng voi mirc ting trudng
xudt khau déu hang nim (VASEP, 2021).
bi d6i voi sy thanh cong trong phat trién
thuy san 1a nhitng cau hoi cip thiét vé kha
nang quan ly dién tich, hinh thuc, vi tri
NTTS nham tranh cac xung dot tiém tang
trong tuong lai (Oglend, 2020).

Quan 1y hoat dong NTTS tir anh vién
tham 1a hudng di dugc chu y trén thé gidi
v6i cac giai phap chon ving san xuét, quy
hoach dién tich, hinh thirc san xudt thiy san
phu hgp cling nhu danh gia tac dong moi
truong (Belkin, 2021). Cac nghién cuu nay
chu yéu st dung anh vién tham c6 d6 phan
giai thap (100 - 300 m) dén trung binh - cao
(10 - 100 m) véi cac ki thuat nhan dién va
1ap ban db truyén thong, dan dén viée ting
thoi gian xir Iy va giam d6 chinh xac cta ddi
tugng duoc nhan dién tir anh. Ap dung céac
ngudn anh vién tham c6 do phén giai rat cao
dén siéu cao (0,1 - 5 m) 1a mot hudng di méi
va duoc chii trong nhiéu trong quan 1y thuy
san, gitp nang cao do chinh xéac cua ban do
chuyén dé. DBbi véi ngudn anh nay, ki thuat
phan tich va nhan dién dya trén diém anh
hodc hudng dbi tugng déu c6 thé duoc sir
dung, trong d6 nhom hudng ddi tugng dugc
ap dung rong rai hon gitp nhan dién chinh
xac cac hinh dang d6i tuong khac nhau trén
nén anh c6 do phan giai cao. Sau giai doan
nhén dién ddi tuong, cac ki thuat phan loai
anh khac nhau c6 thé duoc sir dung dé lap
ban d6 phan bd nhu ki thuat phan loai phi
kiém dinh, ki thuat phan loai ¢6 kiém dinh.
Hién tai, viéc két hop voi ki thuat phan loai
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c¢6 kiém dinh st dung cac thuat toan may
hoc rat tiém nang trong viéc phan loai chinh
xac cac doi tuong da dugc nhan dién (Ha va
cs., 2021). Tuy nhién, nghién ctru chi quan
sat mot sb luwgng han ché cac nghién clru st
dung hudng tiép can nay trong hoat dong
phén vung, quan ly cac phuong tién NTTS
trén thé gioi (Diep va cs., 2019; Rahlf vacs.,
2021; Virdis, 2014).

Tai tinh Thira Thién Hué, hinh thirc
NTTS rat da dang, trong do tip trung chu
yéu vao cac hinh thirc ao nudi thity san viing
cao tridu va thép triéu. Ngoai trir mot s6 khu
vue dugce sap x&p lai tir dy an IMOLA, van

con ton tai nhidu noi da hoic dang phat trién
tu phat, tu coi ndi cac ao nudi voi nhiéu
hinh déng khac nhau nhu khu vyc dam Sam
Chudn - Ha Trung, thuoc khu hé dam pha
Tam Giang - Cau Hai. Hién tai, mat do ao
nudi & day rat cao (Pan va cs., 2018), co thé
gdy ra cac tac dong tiéu cyc dén chat luong
nude, ndéng hoa nén day va hang trim héc ta
tham c6 bién trong ving, dit ra nhu cau cip
thiét trong 14p ban db phan bd ving NTTS,
giup bao vé moi truong, quan ly chinh xac
cac hoat dong thiy san va tdi wu hoa viée sur
dung khong gian vung bo.

Trong nghién ciru nay, nghién ctru da
thir nghiém mot huéng di méi, két hop
ngudn anh vién tham d6 phan giai rat cao
PlanetScope (3 m), cung voi ki thuat phan
tich, nhan dién ddi tuong tu dong hudng ddi
tuong (Object-Based Image Analysis -
OBIA) va thuat toan may hoc Random
Forest (RF) trong 1ap ban do phan bd chinh
xac ving nudi thity san tai ddm Sam Chudn
- Ha Trung, tinh Thira Thién Hué. Nghién
ctru duoc ki vong dong gop cac ki thuat moi
trong xir Iy anh vién tham do phén giai rat
cao, 1ap ban do chinh xac nham hd tro t6t
hon céng tdc quan ly thuy san khong chi &
Viét Nam ma c6 thé mo rong dén cac khu
vuc khéc trén thé gisi.

2. NOI DUNG VA PHUONG PHAP
NGHIEN CUU

Dt liéu dugc phan tich va xu ly qua
hai budc (Hinh 1), bao gom budc 1 phan
tach d6i twong vai ki thuat OBIA va budc 2
phan loai d6i tugng v6i mo hinh RF.
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2.1. Pia diém nghién ctru

Pam Sam Chudn - Ha Trung (SC-
HT) (Hinh 1) thudc khu h¢ ddm Thuay Tu,
cung v6i pha Tam Giang va dam Cau Hai
tao nén khu hé ¢dm ph4 Tam Giang - Cau
Hai tai tinh Thira Thién Hué. SC-HT c6 do
dai wdc tinh 19 km véi chiéu ngang dao
dong tir 0,5 km (cau Trudng Ha) dén 5,7 km
(d3m Sam), 12 noi dién ra manh mé& céc hoat
dong sinh ké cta ngudi dan nhu NTTS, khai
thac thuy san, dich vu du lich, ndng nghiép,
trong d6 NTTS 1a nghé dugc ngudi dan phat
trién manh mé. Sy gia ting hoat dong NTTS
nhu dao va xdy dung hd nudi, x4 thai nudc
sau nudi, va s6 lugng ao nudi 16n quanh khu
vie ddm SC-HT (Pan va cs., 2018) di gay
ra strc ép 16n vé mat moi trudong nude ciing
nhu tac dong dén hé sinh thai xung quanh.
2.2. Thu thap anh v¢ tinh

Mot canh PlanetScope dugc tai vé tir trang
https://www.planet.com/products/explorer/
theo chuong trinh Gido duc va Nghién ctuu
(Education and  Research  Program
https://www.planet.com/markets/education
-and-research/) & mirc xtr Iy L3B trong dai
pho tir 443 - 865 nanometer (nm), bao gom
cac bang anh vang bo (444 nm), xanh blue
(492 nm), xanh green 1 (533 nm), xanh
green 2 (566 nm), cam (612 nm), do 1 (666
nm), dé 2 (707 nm), can hong ngoai (866
nm). (Bang 1). Anh dugc chon khéng c6
mdy va vao mua nang (31/5/2022) dé c6 thé
tién hanh céng tac thyc dia (10/5 -
30/5/2022) gan nhét v6i thoi diém thu nhan
anh, da dugc nin chinh dia hinh va hiéu
chinh khi quyén dén gia tri phan xa &
thuong ting khi quyén (Top of Atmospheric
- TOA).

Bdng 1. Thong tin thu nhan anh PlanetScope dung trong nghién ctru

Do phén giai khong

Ngay thu nhan anh gian (m)

Do phu may (%)

S6 bang phd  Dai phd (nm)

31/5/2022 3

0 8 443 - 865

2.3. Hiéu chinh khi quyén

Anh PlanetScope dugc hiéu chinh
khi quyén dé tinh chuyén gi4 tri phan xa tir
TOA vé gia tri phan xa tai bé mat (Surface
Reflectance - SR) véi cong cu ACOLITE
(Vanhellemont, 2016).

2.4. Dir liéu dinh vi Global Positioning
System (GPS)

May dinh vi GPS Extrex - 30 (d%
chinh xac + 2 m) duoc sir dung dé ghi vi tri
va hinh déng cac ao nudi thily san cao triéu
tai dia diém nghién ciru (ddm Sam Chuén -
Ha Trung) va sat v6i thoi diém thu nhan
anh. Mdi ao nudi duoc dinh vi 4 1an voi 4
diém & 4 goc cua ao, trong d6 diém dinh vi
0 goc ao duoc xac dinh la diém gdc cua ao,
noi gan vi mép nudc trong ao nhat va co
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thé dung ¢ dinh duogc. Trong gidi han d&
tai, co khoang 20% - 30% sd luong céc ao
nuoi thuy san cao triéu duoc dinh vi 1lam dix
liéu dau vao cho qua trinh hun luyén va
kiém dinh md hinh.

2.5. Phwong phap phan tach ddi twong sir
dung ki thuiat Object Based Image
Analysis (OBIA)

Trong nghién ctru nay, ki thuat nhan
dién tu dong OBIA duoc thiét 1ap véi cac
tham s6 t6i thiéu theo phuong phap thi - sai
(thir nghiém tham s6 dén khi dat két qua qua
phul hop) trong mdi trudng phan mém ma
nguén m& GRASS GIS dé thyc hién qua
trinh khoanh ving tw dong cac ddi tuong
trén anh PlanetScope dua trén thuat toan
regional growing (Bang 2).

Ha Nam Théng va cs.
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Bing 2. Tham s sir dung voi thuat toan regional growing ciia phuong phap OBIA dung trong nghién

Tham sb Ev?gt(:] Neighbourhood Distance Variance Similar threshold
Gia trj 10 4 Feature 0.001 0.001
space

Sau giai doan nay, cac vung (22.341
da giac) dugc trich Xudt cac tham s6 thdng
ké vé dac tinh hinh hoc, bao gom cac tham
s6 mo ta dién tich ctia ving (area), chidu dai
cua duong bao quanh tao nén hinh dang cua
vung (perimeter), khéng gian compact so
véi mot hinh vudng (compact_square),
khong gian compact so v6i mot hinh tron
(compact_circle), mot ddc tinh tong hop tir
tham so6 area va perimeter (fractal
dimension (fd)) va gia tri pho trung binh cua
mdi viing. Qua trinh phén tach va tinh toan
tham s6 théng ké cho cac ving duogc thuc
hién trong méi truong phan mém GRASS
GIS.

2.6. Phuong phap phan loai dbi twong
sau phan tach sir dung ki thuit Random
Forest

Random Forest (RF) (Breiman,
2001) 1a m6 hinh may hoc ¢ tinh on dinh
va d¢ tin cdy cao trong qua trinh hoat dong
v6i nhiéu thanh cong trong cac nghién ctru
thuc tién (Belgiu & Dragut, 2016). RF sir
dung ciu tric ring cdy quyét dinh gdm
nhiéu cay quyét dinh, dugc xem nhu modt
weak learner (thanh phan hoc yéu) véi quéa
trinh trich xuit mau ngiu nhién c6 lap lai tir
bd mau, trong d6 2/3 duoc dung dé huén
luyén va 1/3 dé kiém dinh mé hinh. Mdi cay
quyét dinh str dung mot bo mau trich xuat

ngau nhién khac nhau véi cac tham sb chinh
nhu do sdu téi da (maximum depth), s
lugng céy (number of estimator), so lugng
blen tdi da (maximum features), sé lwong
mau 14 (minimum sample leaf) va 1an chia
t61 thiéu (minimum sample split) dé dua ra
du bao tir dir lidu dau vao. Phuong phap
trung binh dugc ap dung dé chon két qua du
béo t6t nhat trong mo hinh RF.

Giai doan phan loai ddi tuong gdm
hai budc. Budce 1, ching t6i st dung dir li¢u
GPS cua hai 16p gom 16p 1 (khong phai
vung nudi thuy san) va 16p 2 (vung nudi
thity san) nham xéac dinh va chon cac da giac
trén nén anh tinh chuyén tir ki thuat OBIA
va tao bo dir liéu dung dé huin luyén va
kiém dinh md hinh RF. Do viéc phan loai
trén dit liéu vector kha tén kém vé mat tinh
toan va chua c6 nhiéu cong cu chuén hd tro
qua trinh nay, ching t6i chuyén anh tinh
chuyén tir ki thuat OBIA dang vector thanh
dinh dang raster va tién hanh phan loai voi
hai 16p 1 va 2, stt dung md hinh RF (budc
2). Qua trinh phan loai dugc thuc hién trong
moi truong dong 1énh Python véi mot b
tham s6 dugc dung chung (Bang 3) cho hai
ngudn dit lidu, bao gdm tham sb hinh hoc va
gia tri pho trung binh (chi khac gia tri max
features do sai khac vé sé luong bing anh
dau vao & mdi ngudn dit licu).

Bdng 3. Tham sb ding trong mo hinh phén loai RF

Tham sb Gia tri Tham sb Gia tri
Bootstrap True Max features Theo ngudn dit liéu (5, 8)
Max depth 4 Min sample leaf 1
Number of estimator 50 Min sample split 3

Dit liéu diu vao gdm 198.105 diém
anh, duoc chia ngau nhién (sir dung thu vién
sklearn (Pedregosa va cs., 2011) trong moi
truong lap trinh Python) theo ti 1€ 50%
(99.052 diém anh) dit liéu dé huan luyén mo
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hinh va 50% (99.052 diém anh) dir liéu dé
kiém dinh mo6 hinh.
2.7. Panh gia dd chinh xac

7 Nghién ctru st dung cac phép do tiéu
chuan, duwoc st dung rong rai trong cac
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nghién ctru vé tng dung vién tham trén thé
gidi dé danh gia d6 chinh x4c qua trinh phan
loai anh. Cac phép do nay bao gom gia tri
Precision (d0 chinh xac theo 16p phan loai),
Recall (muc d6 bo sot trong phan loai), F1

(tham sb trung binh cua Precision va
Recall), do chinh xac chung (overall
accuracy - OA) va hé s6 Kappa (cong thic
(1) — (5)) (Hossin & Sulaiman, 2015).

t
Precision = — 1
recision —vs (1)
__Utr
Recall = —— 2
__ 2«precisionxrecall
F1 - precision+recall (3)
trong do:
tp, : true positive la du bao ding
fp: false positive la du bao nham
fn: false negative 1a du bao bi bo sot
1 n es—1
OA(y; Ypred) = mziiﬁmm ° 1(ypred = Yi)
(4)
trong d6 Ypreq 1a gid tri dy bdo vay 1a gid tri do that
Kappa = Po”Pe Q)

trong do:

Do: gia tri dong thudn quan sat

De: Xac suat giad dinh cta kha nang dong thuan

3. KET QUA VA THAO LUAN
3.1. Thong tin chung vé ao nudi thiy sin
tai khu vue nghién ciru

Ao nudi tai ddm SC-HT c6 hinh déang
va kich thudc rat da dang (Hinh 3d - 3f),
phan bb trai dai theo hinh dang cua dam.
Dién tich cac ao bién thién 16n tir 1.000 -
5.400 m? vé6i hinh dang khong ¢ dinh (thay
d6i tir hinh chir nhat dén gin vudng), phu
thudc vao dién tich va khong gian c6 san lic
xdy dung ao. Vé phan bd khong gian, hau
hét cac ao dugc xay dung tai khu vuc cao
tridu va mot sd it dwoc ngudi dan boi dép va
kién tao & khu vyec ha triéu (Hinh 3a, 3c, 3e).
Ao dugc bb tri lién k& thanh cac khu vuc
lién tuc, véi nhiéu hon cac khu vuc méi
dugc coi néi dé xay dung ao nuobi.
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3.2. Lap ban d6 phan bd ving nudi thity
san st dung mo hinh RF

Ldp ban d6 phdn bé ving nudi thiy
san sir dung mé hinh RF va tham sé hinh
hoc

St dung ngudn dit liéu thong ké md
ta dac tinh hinh hoc cua cac viing, mé hinh
cho thiy c6 thé nhan dién ving nudi thuy
san voi dd chinh xac kha (Precision 0,77)
nhung d6 tin cdy cia két qua phén loai con
thap voi gia tri F1 va hé sb Kappa chi dat lan
luot 14 0,68 va 0,47 (Bang 4). Pbi voi ngudn
dir liéu nay, md hinh RF chi ra tham sb fd
c6 mirc dong gop cao nhat (64,6%), tiép
theo la perimeter (11,5%), area (10,2%) va
compact_square (9,38%); thap nhat 1a tham
sd compact_circle véi 4,31% (Hinh 4).

Ha Nam Théng va cs.



TAP CHI KHOA HQC VA CONG NGHE NONG NGHIEP ISSN 2588-1256 Tap 7(2)-2023: 3666- 3676

Ldp ban d6 phdn bé ving nudi thiy (0,924) cho thiy tinh 6n dinh va do tin cay

san sir dung mé hinh RF va gid tri phé trung cao ctia két qua giai doan (Bang 4). Khi xem
binh xét mirc dong gbp clia cac bang pho khac

Vé6i ngudn dir liéu dau vao la gia tri nhau, ching t6i nhan thay tam quan trong
phd trung binh, két qua cho thiy c6 su cai cua CéF bang la khong dong déu.‘ Cac bang
thién rd rét vé ca do chinh xac va mic d¢ tin can hong ngoai (Bang 8 can hong ngoai,
cdy trong két qua giai doan. Ving nubi thity 864 nm), bang do 2 (Bang 7, 707 nm) va
san c6 thé duoc nhan dién véi do chinh xac bang xanh 2, (B:ng 4, 566 nm) c6 mirc dong
cao (Precision 0,94) va hau nhu khong bo gop cao nhat lan luot 1a 74,2%, 15,5% va
s6t khu vire nudi nao (Recall 0,98). Gié tri 6,75% trong khi cac bang con lai tham gia
cao cua tham sb F1 (0,964) va hé sb Kappa khong dang ke vao qud trinh nhén dién ving

nudi va chi chiém khoang 3% (Hinh 5).

Bing 4. Do chinh xac két qua lap ban @6 phan bd ving nuéi tir cac nhom dit liéu khac nhau
Do chinh xac  Muc dd bo sét Fi bo chinh xac  Hé s6 Kappa

(Precision) (Recall) chung (OA)
Tham s6 hinh hoc 0,77 0,60 0,68 0,745 0,471
Gia tri pho trung binh 0,94 0,98 0,96 0,964 0,928
V6i d6 chinh xéc cao nhit, mé hinh perimter va area, giup tim ra duoc sy khac
RF s dung. 8 bang anh gia tri Ij)hc;) trung biét trong hinh dang va kich thudc cua ving
binh dugc str dung dé xuét ban dd vang nuéi trong khi perimeter va area co6 thé tra vé
tai ddm SC-HT (Hinh 6). Téng dién tich nhicu két qua giong nhau do cac doi tuong
viing nudi ude tinh khoang 1.000 ha, trong khac nhau 6 thé giong nhau vé di¢n tich va
d6 dién tich ving nuéi & ddm Ha Trung la chiéu dai.
546 ha va dam Sam Chuon 1a 454 ha. Mot yéu t6 khac, theo chung t6i, cling
Nhu vdy, véi hai nhom dit liéu duge tac dong 16n dén kha nang nhén di¢n céc ao
thir nghiém, viéc chi st dung cc tham s nudi tir tharp s0 hinh hoc d6 1a bo ngén gitia
hinh hoc (area, perimeter, compact_square, cac ao ¢ beé rong (khoang 1,6 m) dudi kich
compact cirle, fd) khién qua trinh nhan dang thudc diém anh (3 m) va do vy, khong du
viing nudi khong dat dwoc do tin cdy cao (hé d€é mo hinh nhén dién ao riéng 1é trong qua
s6 Kappa 0,471) va nhiéu ving nudi bi bo trinh khoanh vung tir phuong phap OBIA.
sOt trong qua trinh phan loai (Precision Viéc sir dung gid tri pho trung binh, ving
0,77, Recall 0,60), trong khi bd sung gié tri nudi dugc nhan dién tot hon tir cac bang pho
pho trung binh cua cac bang gitip nhan dién can hong ngoai (bang 8), bang can do 2

t6t hon han cac ving nudi (hé sb Kappa (bang 7) va bang xanh 2 (bang 4). bicu nay
0,928, Precision 0,94). Diéu nay c6 thé c6 the giai thich do dc trung phan xa pho

duge 1y giai tir sy da dang vé hinh dang va tai vung nudi 14 phan xa pho, cua nudc
dién tich cua ao nudi (Hinh 3), dan dén cac (trong a0 nudi), nén cat va dat trong (bo ao,
tham s thong ké hinh hoc khong thé mé ta xung quanh ao), khac voi phan xa pho tir
dting nhit hinh déng ctia ao hogc viing nudi vung san xuat nong nghiép va khu dan cu
& do phan giai 3 m cta anh PlanetScope. xung quanh vung nudi. Tuy nhién, do kich
Tham s6 fd, primeter, va area mo ta do phirc thude bo ao khong du 16n nén viée phén loai
tap, chiéu dai va dién tich cua dbi tuong cd dimg lai ¢ mirc nhén diér} chinh xac yﬁng
mirc anh hudng 16n nhat dén qué trinh nhan nudi, khu vue tp hop nhiéu ao nudi lién ké
dién ving nudi tir tham sd hinh hoc, trong nhau. )

d6 tham sé fd giip nhén dién hinh dang Nghién ctru cho thay viéc su dung

viing nudi tét nhat C6 dugce didu nay 1a do Ph‘,l’o’ng Aphép_ OBIA két hAQ'p‘ v6i phuong
fd dwoc tinh tong hop tir hai tham sb phap phan loai may hoc (md hinh RF) trong
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nhén dién vung nudi ndi chung va ao nudi
noi riéng tir nguon anh do phéan giai rat cao
c6 do chinh xac cao va hoan toan dang tin
cdy (Bang 4). OBIA c6 thé giup nhan dién
nhanh va chinh x4c dya trén hinh dang va
phan bd khong gian ctia viing nudi (Hinh 3),
nguoi dung tir d6 o thé trich xuat nhiéu gia
tri théng ké khac nhau clia ving nudi va sir
dung nhu ngudn dir liéu dau vao cho qua
trinh phan loai. V&i ddm SC-HT, md hinh
RF thé hién kha ning phan loai t6t véi cac
tham sb ¢ muc thap (s6 cdy quyét dinh
number of estimator 50, @0 sdu cua mo hinh
max depth 4, mic d6 phan nhanh cua cay
quyét dinh min sample leaf 1), gitip mé hinh
tinh toan nhanh hon va gidm kha nang phan
loai sai. Bén canh do, nghién ctru duy tri bd
tham sb chung (Bang 3) cia md hinh RF khi
tién hanh so sanh hai ngudn dit liéu dau vao,
gilp duy tri tinh khach quan khi so sanh va
ddng thoi cho thiy RF c6 tinh khai quat hoa
rt cao khi hoat dong on dinh véi cac nguén
dr liéu khac nhau. So véi cac nghién ciru
gén tuong tur trén thé gidi, nhu su dung énh
& phan bé 10ng nudi ca tir ki thuat Nearest
Neighbor Classification (NNC) véi do
chinh xac tir 87% - 92% (Fu va cs., 2019),
Gao-Feng 1 véi d6 chinh xac 67% - 100%
sir dung ki thuat khoanh viing nhidu mirc do
cho khu vyc NTTS néi chung (Zhu va cs.,
2019), hay (Fu va cs., 2021) va (Liu va cs.,
2019) ap dung ki thuat hoc sdu Convolution
Neural Network (CNN) va Richer
Convolution Features (RCF) nhan dién khu
vuc NTTS trén bién dat d6 chinh xac chung
93% - 95% thi két qua cta nghién ctru nay
(d6 chinh xac 94%, hé sé Kappa 0,928) rat
dang khich 1& va tiém nang trong mé rong
pham vi ap dung. Két qua trong nghién ctru
nay ciing cao hon mot sb két qua khac dat
duoc dd chinh xac 84% - 92% va 87% -
94% vé6i anh Sentinel - 1 (Ottinger va cs.,
2017) va Landsat (Ren va cs., 2019) trong
khoanh ving NTTS. Tién hanh so sanh v&i
mot sb két qua tir cong trinh trong nude sir
dung anh Landsat (77% - 91%, (Diep vacs.,
2019; Nguyén va cs., 2018)), (84% - 92%
(Béland va cs., 2006)) trong phan tach dét
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NTTS, chung t6i nhan théy do chinh xac
con kha dao dong theo khu vuc nghién ctru
va phuong phap phéan tich anh chua thuc su
c6 do tin cdy cao so v6i hudng tiép can
trong nghién ctru nay. Gan nhat, (Virdis,
2014) ap dung ki thuat khoanh viing OBIA
trong danh gia phan bd ving NTTS tir anh
vé€ tinh SPOT 5 va WordView - 1 v4i d6
chinh xac chung giao dong tir 84% - 93% va
90% - 95% tai dam pha Tam Giang - Cau
Hai. Két qua cua (Virdis, 2014) c¢6 thé noi
kha twong duwong véi két qua trong nghién
ctru tai ddm SC-HT, tuy nhién phuong phap
do (Virdis, 2014) d& xuat la phirc tap va doi
hoi ki ndng chuyén séu trong phén tich anh
vién tham ciia nguoi st dung. Phuong phap
OBIA va RF, nhu dugc dé xuét trong
nghién ctru nay kha don gian, dé hleu va co
thé dugc thyc hién voi cac phan mém ma
ngudon mo mién phi (nhu QGIS, SAGA
GIS, Orfeo Toolbox) hodc voi méi truong
lap trinh m& nhu ngdén nglr Python, do vay
phuong phap hoan toan ¢ thé lap lai voi ki
thuat tuong tu.

Tuy két qua thé hién rét tdt trong viéc
nhan dién vung nudi, viéc phan tach dugc
riéng timg ao nudi van con 1a mot kho khin
v6i hé thdng nudi 6 ddm SC-HT. Sy da dang
trong hinh dang, dién tich va khoang cach
bo giita cac ao rat nho khién phuong phap
OBIA st dung thuat toan regional growing
chua thé tach duogc riéng timg ao véi do
phén gidi 3 m cta anh PlanetScope. Trong
cac nghién ciru tiép theo, chung toi s& thir
nghiém cac phuong phap khoanh vung khac
nhau (phuong phap mean-shift, connected
components, watershed va phuong phadp
dia trén hinh thdi) v6i ngudn anh
PlanetScope hoéc thfr nghiém phu’ong phap
cao (<1 m, WorldView, Plelades GeoEye,
SkySat). Vi két qua hién tai, nghién ciru
dong gop ki thuat nhén dién ving nudi co
d6 chinh xac va do tin cay cao, rat tiém nang
trong hd trg qua trinh danh gia phan bd va
quan ly vung nuéi mdt cach ban ty dong,
giam dugc rat nhidu chi phi, nhan Iyc va
thoi gian so voi di diéu tra thuc dia toan
vung.

Ha Nam Théng va cs.
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4. KET LUAN

Nubi trong thiy san 1a mot nganh san xuat
quan trong, dong gop gié tri gia ting rat 16n
vao nén kinh t& nodi chung. Sy gia ting
nhanh chéng vé s6 luong ao nudi dit ra yéu
cdu cdp bach trong viéc phat trién cac
phuong phap 1ap ban @ ving nudi nhanh,
c6 do tin cdy va sir dung ki thuat tién tién.
Nghién ctru nay da tha nghi€ém phuong
phap khoanh ving OBIA két hop véi
phuong phap phéan loai may hoc stt dung moé
hinh RF gitp nhén di¢n thanh cdng vung
nudi & d6 chinh xac va dd tin cdy cao
(Precision 0,94, hé s Kappa 0,928) str dung
dit lidu gia tri phd trung binh. Vi hé thng
ving nudi & dam SC-HT, viéc nhan dién chi
tir cac tham s hinh hoc chua c6 do tin cay
cao (hé s6 Kappa 0,471) so véi viéc sir dung
gia tri phd trung binh. V&i phuong phéap dé
xudt, tong dién tich ving nudi & dam SC-
HT duoc uwoc tinh khoang 1.000 ha voi dién
tich xdp xi bang nhau ¢ ddm Sam Chudn

Hiéu chinh khi quyén| ¢ PLAEE;;%:%3 m
ACOLITE Phan xa tai TOA

Phan xa bé mat

Khoanh viing OBIA
Thuat toan Regional Growing

Trich xuat

Gid tri phé trung binh
clia d8i tugng
Bang 1-Bang 8

Tham sé hinh hoc cia déi tugng
- Area - Compact square
- Perimeter - Compact cirle
- Fractal dimension

[Anh méi 13 bang|

Phan loai sir dyng
md hinh may hoc Random Forest

'

Tham s& hinh hoc

Bang 1 - bang 5

Gia tri phd trung binh
Bang 6-bang 13

Dir ligu GPS 50% dir liéu: hudn luyén
ao nudi tdm 50% dir liéu: kiém dinh =
o
L o
5
Danh gia dd chinh xac <

Ban db phan bé
nudi tém cao triéu

Da

Hinh 1. So d6 cac budc thuc hién trong nghién

cliru
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(454 ha) va Ha Trung (546 ha).

Phuong phép st dung OBIA str dung
thuat toan regional growing va RF c6 thé
két hop v6i bat ky anh vé tinh c¢6 do phan
giai rat cao gitp 1ap ban dd phan bd cac
vung nudi tai khu vuc ven bd bién hodc ddm
pha trén lanh th Viét Nam va thé gidi.
Chung toi dé xuat nhan rong, ap dung rong
rdi phuong phap ndy ¢ cac vung nudi st
dung ao ¢ cac khu vuc bd bién, ddm pha cua
Viét Nam ddng thoi gitp ddy nhanh qua
trinh s6 héa dit liéu vung NTTS ¢ pham vi
cép tinh va cip qudc gia trong cac nim tiép
theo.

LOT CAM ON

Nhém tac gia xin chan thanh gui 1oi
cam on dén truong Pai hoc Nong Lam (Dai
hoc Hué) di cung cép kinh phi dé thuc hién
dé tai thong qua quy thuc hién dé tai cp co
So va quy cua chuong trinh nghién cuu
manh véi md s5 NCM.DHNL.2021.03:
GIS, vién tham va ndng nghiép chinh xac.

vvvv

z

BAN DO PHAN BO VUNG NUOI TOM
TINH CHUYEN TU' ANH PLANETSCOPE

Hinh 2. Pam Sam Chudn- Ha Trung, dia diém
thyuc hién nghién ciru (Anh vé tinh PlanetScope té
hop mau 6-4-3 trén nén ban d6 Open Street Map.
Hinh chir nhat mau do chi vi tri ving nghién cuiru
trén dia ban tinh Thira Thién Hué). Puong mau
xanh sang xac dinh ranh giéi twong di gitra dam
Sam Chudn (phan phia trén) va Ha Trung (phan
phia dudi). Hai anh nhé Ia anh phéng I6n hai khu
vuc voi dit liéu kiém dinh (da giac mau vang)
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() ‘ ‘
Hinh 3. Ao nu6i thuy san tai khu vuc dam Sam Chuon - Ha Trung: (a - b): bo ao va gbc ao; (¢) mot goe
khu vyc nudi; (d) ao nudi tai ddm Ha Trung; (€) ao nudi tai dam Sam Chudn; (f) dudng bo ao (mau
trang, phan cach giita 2 ao nudi) ¢6 chiéu rong 1,6 m, dudi kich thude dlem anh PlanetScope); Anh (3a

- 3¢) 1a anh chup trong qua trinh thyc dia, anh (3d -

Fd
Compact Square.

Compact Circle 421

D liéu dau vio

0 5 10 15 20 25 30 35 4 45 S0 55 G 65 70
Mire dong gép (%)

Hinh 4. Muc dong gop cia céc bang anh khi st
dung tham s6 hinh hoc
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(d)

3f) 1a anh trich xuét tir Google Earth

Bing B
Bang 7

Biing 6 (0332
Bang 5 Ao

Bang 4

Dir liéu dau vao

Bang 3 13
Biing 2 00771
Bing 1 |1 135

5 30 35 40 45 50 55 60 65 70 75

Wire dong asp (%)

Hinh 5. Muc dong gop cua cac bang anh khi sir
dung tham s6 gié tri pho trung binh

Ha Nam Thing VA cs.
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107.65°E 107.70°E 107.75°E
2 BAN PO PHAN BO VUNG NUOI TOM 2
g TINH CHUYEN TU ANH PLANETSCOPE <
z z
3 2
< <
g CHU GIAT g
= <
= C1Vung nudi tdm <
Nén Open Street Map

107.65°E

107.70°E 107.75°E

Hinh 6. Phén b6 ving nudi thily san xay dung tir anh PlanetScope v6i thuat toan khoanh ving region
growing va phan loai Random Forest
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