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Tém tit: Nghién ctru st dung 4 thuat toan phan loai hoc may tiéu biéu nhu cay quyét dinh
(CART), thuat toan rimg ngau nhién (RF), Support Vector Machines (SVM), eXtreme
Gradient Boosting (XGBoost) dé phan loai sir dung dét tinh Nam Dinh trén anh vién tham
quang hoc Sentinel 2. Bang cach str dung ciing mot bd mau huan luyén va tap dir liéu danh
gia do chinh xéc, nghién ctru nay danh gia d¢ chinh xac cua cdc mo hinh phan loai tir &nh
vién thim quang hoc Sentinel 2 cho 7 loai sir dung dét tinh Nam Pinh nim 2024. Két qua
danh gia do chinh xac sau phan loai di chi ra rang véi dién tich khoang 1.700 km? trén quy
mo cép tinh thuat toan XGBoost cho do chinh xac cao nhéat v6i hé sé Kappa 1a 0,7 va do
chinh xac toan cuc dat 78,8%, m6 hinh CART cho d6 chinh xac thép nhét véi Kappa 12 0,58.
Céc d6i tuong sur dung dat c¢6 dién tich nho nhu dat 1am mudi khéng nhan dién dugc bang
mo hinh CART va SVM. Tuy nhién, di trong mit nudc hai mé hinh nay cho d6 chinh xac
cao hon khi st dung thuat toan RF va XGBoost.

Twr khéa: Phan loai 4nh; Phan loai str dung dat; Vién tham:; Cay quyét dinh CART; Random
Forest (RF); Support Vector Machines (SVM); Extreme Gradient (XCBoost).

1. Pit van dé

Hién nay, tng dung vién tham dang budc vao mot ki nguyén méi véi sy bung no cua cac
ngudn dir lidu 16n duge thu thap tir khong gian (space-borne, air-borne), cac thiét bi bay
khong ngudi 1ai (UAV) hay tir dam may diém (point cloud), ngudn dit liéu nay c6 dung luong
16m, kiéu dir liéu da dang va tdc d6 thu thap dit liéu. Viéc khai thac cac dir liéu nay nham giai
quyét cac bai toan 16n trong viéc giam sat qua trinh bién d6i cta tu nhién va nhén tao & qui
mo toan ciu. Su ra doi cua tri tué nhan tao (Artificial Intelligence - Al) dién ra vao nhiing
nam 1950 dua trén sy khéng dinh réng moi khia canh ctia viéc hoc hodc bat ky dac diém nao
khac cua tri tué con nguoi déu ¢ thé dwoc moé ta chinh xac dén muc c6 thé tao ra mot cd
may dé mo phong n6 [1]. Tri tué nhén tao 1a linh vie nghién ctru nham phat trién cac chuong
trinh may tinh de gidi quyét cac van dé theo cach bit chudc tri tué ctia con ngudi, trong do
phuong phap tiép can hoc may (Machine Learning - ML) 1a mot phan cua tri tué nhén tao véi
cac thuat toan may tinh dugc st dung dé ty hoc tir dir liéu [2]. Cac thuat toan nay da va dang
duoc ting dung rat hiéu qua trong viéc phan loai 16p phu bé mat dat/str dung dat tir anh vién
tham nhu thuét toan vector hd trg (SVM), mang than kinh nhan tao (NNET), cay quyét dinh
(CART) rung ngau nhién (RF) va cung danh gia dugc do tin cdy cua ting thuét toan trén [3-
5]. Két qua phan loai 16p pht mat dat tir anh vién tham khong chi phu thudc vao céc thuat
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toan ma con phu thudc vao cac yéu t6 nhu vi tri dia 1y, diéu kién ty nhién, thoi diém chup
anh, chit luong anh, d6 phan giai anh, miu khoa anh...[3].

Tuy nhién, viéc danh gia cac thuat toan hoc may sir dung trong phén loai sir dung dat
trén anh vién tham nham giam sat sy thay doi hién trang st dung dit so voi quy hoach st
dung dét cho dén nay hau nhu chua thye hién. Do do, nghién ctru nay dugc thyc hién dé xac
dinh thuat toan phan loai anh vién tham béng hoc may nao cho két qua c6 d6 chinh xac nhét
phu hop véi muc tiéu phan loai 7 loai sir dung dt khu vuc tinh Nam Dinh nam 2024. Thuét
toan cho két qua tot nhat s& duoc lua chon dé xay dung ban dd hién trang su dung dat ty 1€
1: 50.000 ciing nhu giam sat viéc chuyén ddi str dung dét c6 dung véi quy hoach sir dung dat
tinh Nam Dinh dén nam 2030.

2. Phuwong phap nghién ciru va dir liéu thu thap

2.1. Gioi thiéu khu vuc nghién cuu

bia ban nghién ctru 1a tinh Nam DPinh
v6i dudng bo bién dai 72 km. Nhiét do
trung binh nam cua khu vye nay la 23,7°C,
luong mua trung binh nam dat khoang
1.699 mm [6]. Do sy gia ting dan sb, phat
trién kinh té - xa hoi, su khai thac tai nguyén
qua mirc va nhitng tac dong tiéu cyc cua
con ngu0’1 dang gdy ra nhirng bién d6i xu
dén moi truong, ngudn nude, khong khi,
moi truong sinh thai cua tinh. Sy xam nhap
min tién sau trong noi dong, dién tich rimg
phong h¢ suy giam, mat dat khu vic bii boi
vuon quoc gia Xuan Thuy... khién thu hep
dién tich dat canh tac, dic biét dat trong lua
[7]. Theo s6 liéu thong ké [8] cho thdy nim
2015 dién tich dat lta cua tinh 1a 154.434
ha nhung dén nam 2020 dién tich dat nay
chi con 145.376 ha. Nhu vay sau 5 nam dién
tich dat nong nghiép giam trén 9000 ha.
Thyc trang nay dat ra mot ap luc 16n cho viéc phat trién kinh té - x3 hoi cua tinh va nhitng
kho khin trong viéc giam sat bién dong sir dung dat phuc vu quy hoach st dung dét cua tinh.

Hinh 1. Khu vuc thr nghiém tinh Nam Dinh (mau
trang: tap dir liéu danh gia do chinh x4c, mau den:
tap dit liéu hudn luyén mo hinh).

2.2. Dit liéu thu thap

Vat liéu chinh bao gém anh Sentinel 2 chyp khu vyuc tinh Nam Dinh ndm 2024. Nguén
anh nay dugc dugc cung cAp mién phi tir cong thong tin ctia hé théng Co quan méi truong
Chau Au [9] (https://browser. dataspace.copernicus.eu).

Nghién ctru nay str dung nén tang Google Earth Engine (GEE) dé thtr nghiém va phan
loai ty dong 7 loai hinh st dung dat bao gom: Lua, Cay hang nam, Cay lau nam, Mat nudc
va Nubi trong thuy san, Dat lam mudi, Dat rimg va Dat phi néng nghiép.

2.3. Co so khoa hoc cua cac thudt toan hoc may wng dung phdn loai anh vién tham

2.3.1. Thuat toan (Classification and Regression Tree - CART)

Thuét toan CART la mot thuét toan hoc may c6 giam sat trong hé thong phan loai dua
trén cay quyet dinh (Decision tree) va st dung cac mau huén luyén dé xac dinh, nhan dang,
phan loai ddi twong trén anh vién tham [10]. Cay quyét dinh la mot phuong phap c6 thé hoc
quy nap bang cach dao tao cac mau va xay dung cay quyét dinh, sau d6 sir dung ciy quyét
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dinh dé phan loai dir li¢u. Cay quyét dinh duoc cAu tao boi mot nat géc, mot loat cac nut bén
trong va cac nat 1la. Moi nut chi c6 thé c6 mot ntt chinh va hai hodc nhiéu nut phy. Cac nut

duogc két ndi véi nhau bang cac nhanh [11]. Mdi nit Géccdy Canh cay
bén trong tuong tmg véi mot thudc tinh hodc nhom —
thudc tinh thir nghiém va moi bén twong tng véimoi  pidm nat L4 cay

gia tri ¢ thé c6 cua thudc tinh. Nat twong Gmg véi

mot gia tri thudc tinh cta 16p va nat khac nhau cé

thé tuong (g voi cung mot gia tri thude tinh cua 16p /<
[12]. M01 duong tir goc dén 1a twong mg v61 mot

quy tic va diéu kién cua quy tic 1a tiy chon tat ca \
cac gi tri thudc tinh ctia cac nat, két qua ciia quy tic
la thudc tinh 16p ctua nut 14 trén duong [11].

Qua trinh xay dung cdy quyét dinh 1a: xuét phat tir géc cay v6i dau vao nhu trén, can tao
ra mot cay co dﬁy du canh va cac 14, tap hop T duogc phan chia dan vé cac nit cdy, ngoai ra,
canh cudi ciing ctia cy chi con cac 1a (dai dién cho céc 16p phén loai).

Thuét toan CART xay dung cay quyet dinh nhu sau: Gia st cho tap hop T gom N d6i
tugng ciia m 16p o1, w2, ..., ®m. Mdi dbi twong chi thude mot 16p va c6 n dau hidu. Mdi 16p
i 6 N ddi twong (i = 1+ m).

Budc 1: Tinh entropy So ctia tap hop gbc T theo cong thirc:

S:_Z(pi xlog, pi) 1)

Ty s6 pi = Ni/ N 1 xac sudt cta d6i tugng thude 16p wi (i = 1+ m).

Truong hop So =0, chi xay ra khi tat ca cac dbi twong cua tap hop gdc déu thude vé mot
16p phan loai. Luu gitr lai 16p ndy nhu 14 14 cta cay.

Truong hop So # 0, 1ay AS = 0, cho j =0.

Budc 2: Tinh j =j + 1, néu j > N, chuyén dén budc 4.

Xac dinh d6i tuong Xj € T, véc to dau higu 14 (x1j, X2j,..., Xnj). LAy k = 0.

Budc 3: Tinh k =k + 1, néu k > n, quay lai budc 2.

Xéc dinh ddu hiéu xkj € Xj, phan chia tdp hop gbc thanh hai tap hop con theo du hiéu
nay.

Tinh entropy cho timg tap hop con, x4c dinh gi4 trj trung binh va tinh gia s6 ASy; theo
cong thirc AS= So” St

Néu ASyj < AS, quay lai budc 3.

Néu ASkj > AS , 1ay AS = ASyj, p=kvaq=]j.

Quay lai budce 3.

Budc 4: Phan chia tap hop gbc thanh hai tap hop con theo dau hiéu Xpq.

Néu tdn tai tap hop con cé s6 dbi tuong khong thuoc mot 16p, qua trinh 1dp lai t bude 1
cho tt ca cac nut cdy, trir cac nut da sinh ra toan 1a. Tap hop gdc tai cac nut 1a tap hop duge
phén canh trudce do.

Néu mdi tap hop con chi gdm mot hodc nhiéu hon cac déi tugng & cung mat 16p, ta xac
dinh dugc ching thudc 16p nao (cac ddi tuong cua tap hop mau da dugc phan loai), luu gitr
ching nhu 1 14 ciy. Qua trinh xay dung cay quyét dinh két thuc khi tat ca cac canh cay cudi
cung déu ra toan 4.

Hinh 2. M6 hinh cay quyét dinh.

2.3.2. Thuat toan (Support Vector Machine - SVM)

Pay 1a mot thuat toan phan loai nhi phan. Mot bo cac mau huan luyén thudc hai thé loai
cho truge, thuat toan huan luyén SVM xay dung mot mé hinh SVM dé phan loai céc dit lidu
khac vao hai thé loai d6. M6 hinh SVM 1a cach biéu dién cac diém gitta hai thé loai sao cho
khoang cach tir cac mau huin luyén t6i ranh gici 1a xa nhét cd thé. Céc dit liéu moi ciing
duoc biéu dién trong ciing mot khong gian va duogc thuat toan du doan thuéc mét trong hai
thé loai tiy vao dit liéu d6 nam & phia nao cua ranh giéi [4]. Ban chét cua phuong phap SVM
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la chuyén khong gian dir liéu ban dau thanh mot khong gian méi hitu han chiéu ma ¢ do cho
kha nang phan 16p d¢ dang hon. Biém lam SVM hiéu qua hon cac phuong phép khéc chinh
la viéc SVM khong bi giai han viéc phan 16p mét céch tuyeén tinh.
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Hinh 3. (a) Hi khong phan tach cac 16p, Ha phan tach cac 16p nhung chi véi mép 1& nho, Hz phan
tach cac 16p v6i mép 1¢ tdi da, (b) xac dinh khoang cach 18 giira hai 16p dir lidu.

Néu xem xét dit liéu dau vao nhu 13 hai tip cic véc-to trong khong gian da chiéu (n-
dimentional space) thi thuat toan SVM sé& xay dung mot ranh gidi tuyén tinh gitra hai 16p,
nghia 14 mot mat siéu phang phan tach (separating hyperplane), cho phép t6i da hoa khoang
cach 18 giita hai 16p dir liéu (Hinh 3). é tinh toan khoang cach 18, hai mit siéu phang song
song duoc dung vé hai phia cia mit siéu phang phan tach va dugc “day hét ¢&” vé phia hai
tap dir liéu. Sy phan tach duogc cho la t6t néu nhu khoang céach tir mat si€u phéng dén céc
diém dir liéu cua ca hai 16p 1a xa nhat, khi d6, khoang cach 1& cang 16n thi sai s6 téng quat
hoa cua thuat toan phan loai cang tot.

2.3.3. Thuat toan (Random Forest - RF)

Thuat toan Random Forest dwoc ¢ng dung cho phan loai, tinh hdi quy bang céch xay
dung nhiéu cay quyét dinh (Decision tree). Mot cay quyét dinh 13 mot cach don gian dé biéu
di&n mot giao thirc (Protocol) hay cay quyét dinh biéu dién mot ké hoach, tra 16i cau hoi phai
lam gi trong mot hoan canh nhat dinh. M&i Node cua cdy s& la cac thugc tinh, va cac
nhéanh 1 gia tri lya chon cua thudc tinh d6. Bang cach di theo cac gid tri thudc tinh trén cay
s& cho biét gia tri du doan [13] (Hinh 4).

Dé thiét 1ap mo hinh RF, can c6 hai tham s6 ma dugc coi 1a co s¢ clia phuong phap d6
1a s6 luong cay phan loai “n-tree” va s6 lwong cac 16p ddi tugng “m-try” trong mot phan
nhanh. “La phleu da s6 cua tat ca cac cdy duoc sir dung dé gan mot 16p chung cudc cho méi
I6p chua blet biéu Instance

nay truc tlep giai Random forest

quyet dugc van dé / \

rang mol mot cay bat

KT oW W oo SN e¥ ol
khong phai 1a téi wu,

nhung bang cach két Tree-1 Tree-2 Tree-n
hop nhiéu cay thi sé
dat dugc mot giai Class-A Class-B Class-B

7 A A A |
phap t6i uu tong thé. \—| Majority-voting | |

Y tudng nay dugc mo

rong hon nira bing
cach huan luyén moi . o L .
céy VGi tap hqp con Hinh 4. Phan loai RF v6i 2 16p d6i tuong A va B.
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dit liéu huan luyén duoc tao ra ngau nhién cua riéng né va ciing chi sir dung mot tap hop con
cac bién cho cay d6. Su két hop gitra viéc giam bét cac mau dix liéu huan luyén giam va giam
bot s lwong bién co nghia 1a cac ciy riéng 1é s& kém chinh x4c hon va ciing s& it twong quan
hon, nhung ching 1am cho tdng thé tré nén dang tin cay hon. Dit liéu khong duoc st dung
lam dit liéu huan luyén c6 thé dugc dung dé danh gia doc 1ap do chinh xéc tong thé cua thuat
toan phan loai RF.

2.3.4. Thuat toan (Extreme Gradient Boosting - XGBoost)

Thuat todn XGBoost nham muc dich xtr Iy bai todn hoc may c6 giam sat cho do tin cay
cao. Vi phuong phap hoc méy chuyén sau thong thuong chi nhan nguodn vao la dang tho,
khi d6 phai quy dbi sang n-vector trong khoang tréng sé thuc thi XGBoost nhan nguon dix
liu dau vao la dang bang voi moi kich ¢& dir liéu va dang tai liéu gdm c6 ca phan loai.
XGBoost c6 toe d6 huan luyén nhanh do c6 thé tinh toan song song khi str dung tat ca cac 16i
CPU trong qua trinh dao tao. XGBoost la sy mo rong cua thuat todn GTB (Gradient Tree
Boosting dugc dé xuat boi Friedman [14]), tuy nhién kém theo d6 1a nhiing cai tién dé téi uu
thuat toan, bo nhd dém caa cau truc dir liéu, su két hop t6i wu giira phan mém va phan cing
nén c6 kha nang ung dung vai bo dir ligu lon [15].

Vé mat toan hoc, XGBoost 1a mot phuong phap hoc tap tdng hop két hop céc du doan
ctia nhiéu md hinh yéu dé tao ra mot du doan manh. Cac md hinh yéu trong XGBoost 12 cac
cay quyét dinh, duoc dio tao bang cach su dung gradient enhancement. Diéu niy c6 nghia 1a
tai mai 1an lap, thuat toan s& diéu chinh mét cay quyét dinh cho phi hop véi phan du cua lan
lap trude do.

Cay quyét dinh trong XGBoost duoc dio tao bing céch sir dung ham muyc tiéu sau:

mine(z (y,,yl)) ZQ (2)

Trong d6 | 1a ham mat mat, y; 1a gia tri thuc cua vi du dao tao thir i, Y, 1a nhan dy doan

ctia vi du ddo tao thi i, fy 12 cay quyét dinh tht k va Q 1a mot thuat ngir chinh quy hoa phat
d6 phirc tap cua cdy. Him muc tiéu nay dugc toi wu hoa bang cach sir dung phuong phap
giam dan do doc.

Sau khi cay quyét dinh da duogc dao tao, XGBoost dua ra du doan bfmg cach két hop céac
du doan cua tat ca cic cdy bang cach st dung mot gi trj trung binh co trong sb. Trong s6
cho mdi cay duogc hoc trong qué trinh dao tao bang cach sir dung ciing mot ham muc tiéu.
Diéu nay cho phep thudt toan ty dong hoc cdy nao quan trong hon va nén duoc dua ra nhiéu
trong s6 hon trong dyr doan cudi cung.

XGBoost la mot goi tang cuong do dbc da nén tang trién khai mot khudn kho tang cuong
d6 dbc. Thuat toan c6 thé mo rong cho tinh toan song song. Ngoai Python, n c6 san trong
C++, Java, R, Julia va cac ngon ngir tinh toan khac. XGBoost da thu hut su chu y trong cac
cugc thi hoc may nhu mgt thuat toan dugc lua chon dé phan loai va hoi quy.

2.3.5. Cac phuong phap

Anh Sentinel 2 dugc phan loai theo cac thuat toan cay quyét dinh (CART), thuat toan
rng ngau nhién(RF), Support Vector Machines (SVM), eXtreme Gradient Boosting
(XGBoost). Béi tuong phan loai duoc xac dinh dya theo bo khoa giai doan cua 7 loai dat
ndng nghiép chinh (tong hop tir Phan loai nhdm dat ndng nghiép theo Luat dat dai (2024) va
dat phi ndng nghiép [16].

- Phuong phap danh gia d6 chinh xac: duoc danh gia thong qua chi sé Kappa [17].

- Phuong phap thu thap mau giai doan: Cac mau thuc dia (groundtruth) duoc thu thap
trén dia ban nghién ctru théng qua phuong phap khao sat thuc té. Biém thu miu duogc chon
theo phuong phap ngau nhién phan nhém [18] trén nén anh vién tham c6 do phan giai cao
CNES image (MapsGoogle).
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2.3.6. So do quy trinh c6ng nghé thuc hién nghién ctu

So db quy trinh nghién ctru duoc thé hién trén hinh 5.

a) Tién xir ly anh vién tham

Hiéu chinh anh huéng cua dau thu anh vé tinh, khi quyén, goc cao mit troi. Phan xa vién
tham xac dinh tir tu liéu anh vién thdm tuan theo quy luat su ton tai khach quan khi c6 su
tuong tac ctia anh sang d6i voi cac ddi twong trong tu nhién.

b) D4u hiéu phan loai

DAu hiéu phan loai la céac
diu hiéu dic trung cho céac 16p
thong tin va 16p phd thé hién -
trén anh Vién tham da ph6 Bo Div liéu anh vién tham = Xir Iy anh vién thim — Théng tin b sung
dau hiéu ciu trdc anh duoc dic
trung bang sy lap lai cau trdc v
anh cua cac ving dong nhét co
kich thudc twong d6i gidng
nhau. Vi du nhu, cdu trdc anh
cac khu nha trong thanh phd, Khing dar Phan loai dnh ¢
cac khu nudi trong thay san ven
bién,... B6 diu hiéu nay duoc
xac dinh bang dic trung vo
huéng caa ma tran cau truc, thé

Xac dinh cac 16p sir dyng dat can phan logi

v

v

Dau hig¢u phan loai * Huan luyén mau

r

——| Danh gia d¢ chinh xdc

hién sy twong ddng cua cac cap o 1

mure do sang ¢ cac pixel lan can. :
C) Huan Iuyén mau Ban do hién trang sir dung dat
Huan luyén mau nham

muc dich tao ra mau huan luyén Hinh 5. So d6 quy trinh nghién cau.

la c&c bo pixel duoc sir dung
trong bo phan loai dé nhan biét cac 16p va xac dinh ranh gisi phan khic trong khong gian
dau hiéu tuong wng véi cac tinh chat cua cac pixel dugc huan luyén.

d) Phan loai anh

Anh duoc phan thanh 7 phan I6p (trong lGa, trong cay lau nam, cay hang nam khac, nudi
tréng thity san, 1am mudi, 1am nghiép va dat khac) dua trén du hiéu phan loai dé cap o trén.
Thuat toan phan 16p thuc hién theo “phan loai dinh huéng di tugng”. Phuong phap nay
thugc kiéu phan loai c6 giam sat, dya trén nguyén Iy vé sy khac biét phd phan xa giita cac
a6i tuong 16p phu [19-21].

e) biéu tra bd sung ngoai nghiép

Diéu tra bd sung ngoai nghiép nham kiém tra két qua phan loai anh va tach chiét thong
tin & ndi nghiép; Xac minh cac doi twong con nghi van ¢ cong tac noi nghiép; B sung cac
d6i twong khong thé phan loai duoc trong ndi nghiép; Thu thap cac tai liéu vé dia danh, dia
gidi, dinh tinh va dinh luong cua d6i tuong va cac théng tin khac khong cé trén anh hoac
khdng thé xac dinh dugc.

2.3.7. Phuong phap danh gia do chinh xac

Dé danh gia d chinh xac cua cac phuong phap, 30% dit liéu thuc dia duoc sir dung dé
tinh toan cac chi sb bao gom do chinh xéc toan cuc (overall accuracy), d6 chinh xac nha san
XUit (Producer’s accuracy), dd chinh xac nguoi ding (User’s accuracy).

banh gia do chinh xac dugc danh gia thong qua chi so Kappa [17] nhu sau:

NZXII Z X;, XX,;)
i i=1

N® =D (X xX,;)

i=1

K = 3)
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Trong d6 N 14 téng sb pixel 14y mau; r 12 s6 16p ddi twong phan loai; xii 1a s6 pixel dung
trong 16p thu i; xi+ 1a téng pixel 16p thit i ciia mau (groundtruth); x-i Ia téng pixel 16p thir i
sau phén loai (két qua giai doan anh). Y nghia ctia hé s6 K duoc dién giai theo mirc do glong
nhau giira s lidu can kiém chimg va s6 liéu tham chiéu nhu sau [22]: < 0: khong c¢6 su gidng
nhau; 0,0 - 0,20: Glong nhau rat it; 0,2 - 0.,4: Glong nhau trung binh; 0,61 - 0,80: Glong nhau
nhiéu; 0,81 - 1,00: Giéng nhau gén hoan toan.

Mirc do giéng nhau & trén thé hién cép dd chinh xac cua giai doan anh. Néu ban d6 duoge
gidi doan ra giéng v&i 6 liéu thuc dia hodc ban d6 tham chiéu ¢ do tin cay cao thi dugc hiéu
1a san pham giai doan chinh xéc.

3. Két qua va thao luan

3.1. Két qud thu thdp va hiéu chinh dnh

Anh vién tham sir dung 13 anh Sentinel 2 dwoc cung cap mién phi tir cong thong tin cua
hé thong Co quan moi truong Chau Au [9] (Bang 1).

Bang 1. Thong tin tu liéu vién tham thu thap.

STT M43 anh (1D) Ngay chup Pic diém chung

20240926T031519_20240926T032821

1 480X 26/09/2024
20241006 T031519_20241006T032825

2 _T48QXG 06/10/2024 D phén giai: 10m, 20m
20241006 T031519_20241006T032825 Kieu dir liu: Float

3 T48QXH 06/10/2024 Khudn dang dix liéu: BSQ

5 Ludi chiéu: UTM, Zone 48 North

A 20241009T0325Te:198_(§§)(2éloogTo33232 001012024  H? tog d4: WGS.84
20241011T031641_20241011T033004

5 T T450XH 11/10/2024

Hinh 6. Anh vién tham khu vyc tinh Nam Dinh nam 2024 (Trudc va sau khi xir Iy loc may).

Nghién ciru nay st dung cac théng sé dugce cung cip cing véi tap anh vé diém cuc
“Zenith” va goc phuong vi “Azimuth” két hop véi viée st dung k¥ thuat ving dém dé tim
kiém khu vuc bong may. Sau khi xac dinh dugc vi tri cia may va bong may, tién hanh tao
mit na cho céac vi tri ndy, & d6 cac diém anh co gié tri bang 0. Gid tri diém anh tai nhitng vi
tri ndy s& dugc gan boi gia tri diém anh tir cac anh khac khong may bang thuat toan trung vi
(Hinh 6).
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3.2. Xay dung khéa giai dodn

97

Khoa giai doan anh ciia 7 loai dat néng nghiép chinh bao gom: dét trong laa, dét trong

céy hang ndm, dét trong cy lau nam, dat 1am nghiép, dat nudi trong thuy san va dat lam muoi
va cac loai dat phi ndng nghiép con lai. Bac diém cua cac khoa giai doan dugc xay dung nhu
trong bang 2.

Bang 2. Hé théng khoa giai doan phan loai anh vién tham.

TT | Loai sir dung Anh vién tham Chia khda gidi dodn Pic diém
S Mau dong nhét, cau tric min, c6
1 | battrong lua thé thiy cac dai thira
Cav han Mau khong dong nhat, cau tric
2 y, g dai thira. Thuong & gan khu vuc
nam A
dan cu.
Mau khéong dong nhat, cau tric
A 1A s khong min. Thuong & cac khu
3 Cay lau nam . - -
vuc ven duong, ven séng hoic
vuon trong khu dan cur.
Mau dong nhat, cdu tric min,
4 Rung tap hgp thanh vung Ion. Thay
nhiéu & vlng ven bién.
5 t%rl]t ntlrj]%' Mau sam, céu tric khong min,
g thuy c0 thé thay rd cac 6 thua
san
Mau khong dong nhat, cau tric
6 | Datlam muoi khdng min, thay rd cac dai déu
nhau.
L Trén anh vé tinh mau hf”)ng,
7 bat ph'.P ong tring dan xen, cau tric khong
nghiép .
min
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3.3. Két qua phan logi anh

Hién trang lop phu sir dung dét tinh Nam Dinh tai thoi diém thang 9, thang 10 nam 2024
dugc phan loai trén anh Sentinel 2 bang thuat toan CART, SMV, RF, XGBoost dugc trinh

bay & hinh 7.

Dét tréng lda

CAy hang nam

(©

Céy lau nam

B ot am mui

Dét khéc (phi néng nghiép)

Mét nuroc va nudi trong thay san - Ritng

Hinh 7. Két qua phan loai str dung dat tinh Nam Binh theo cac thuat toan CART(a), SMV (b), RF
(c), XGBoost (d).

3.4. Két qua dién tich hién trang 16p phui sir dung dat

7 Két qua thdng ké tir ban dd hién trang st dung phan loai trén nén anh vién tham duoc
thé hién ¢ bang 3 va hinh 7.

Bing 3. Dién tich dat ndng nghiép phan tich tir anh vién thim qua cac giai doan khac nhau (ha).

CART

SMV

So liéu ban do

RF XGBoost

TT  Logidit S — Dien Ty  Dien Ty hilé)l;et;ang 20sz0
Dién tich Tyl¢ Diéntich Tyl tich 16 tich ¢ tich 16

1 Lda 106897,4 61,3 968357 555 84898,6 487 747591 429 862514 494
2 Cayhangnam 3352 02 13227 08 131668 75 168737 97 61933 35
3 Caylaunam 0,0 00 1212 01 53701 31 81301 47 1844 01

4 Métﬁ‘;‘;" V13213 122 230914 132 236345 135 254110 146 293047 168
5 Pitlammusi 0,0 0,0 0,0 00 2977 02 10037 06 8003 05
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CART SMV RF XGBoost S0 ligu ban do

TT Loai dit — —— — Dien T D 5 hi;fa)l; ét;ang onzyo
Dién tich Tylé¢ Diéntich Tyl¢ tich 16 tich 1 tich I

6 bat rung 2859,6 1,6 2870,4 1,6 37645 2,2 3316,7 19 3097,3 1,8
Détnzlllliié;éng 430499 24,7 502219 288 43331,2 24,8 44968,0 25,8 486318 279
Téng ' 174463.3 100 174463,3 100,0 174463,3 100 1744633 100 174463,3 100

Theo bang trén, dat trong lda chiém ty trong cao nhit trong sir dung dét tai khu vuc ven
bién tinh Nam Dinh (trén 40% ¢ tat ca cac thoi ki).

3.5. Pdanh gia do chinh xac két qua phan logi anh vién tham bang céc thudt toan hoc may

Bang 4 thé hién chi tiét do chinh xac cta cac két qua phan loai theo cac thuat toan lua
chon. B chinh xac téng thé (OA) cia SVM 1a 71,6%, h¢ ) Kappa 1a 0,58 trong khi phuong
phap XGGboost dat 78,9% va&i Kappa la 0,70 va RF c6 OA la 75,0%, Kappa dat 0,65 va
CART c6 OA thap nhét 1 71,3%, Kappa dat 0,58.

Bang4. So sanh d6 chinh xéac cac két qua phan loai.

Loai hi¢n trang sir dung dat

A N o A A Mat nwéc X X . D0 chinh
Th',lat by c,h inh . C\ay Cfay va Nudi f?at Pit Daf phi xac tong Kappa
toan xac Lda hang lau A . lam | nong P
< < trong thuy ~.  rung n the(OA)
naim  nam san muol nghiép
Nha san xuat 61,4 0 61,0 80,0 0,0 83,3 76,3
CART ) 71,3 0,58
Nguoidung 830 233 301 97,0 0,0 59,5 84,9
Nha san xuat 63,5 0 42,2 77,1 0,0 86,2 76,6
SMV 71,6 0,58
Nguoidung 82,7 30,1 247 97,0 0,0 49,0 84,9
Nha san xudt 74,0 539 483 78,8 833 780 83,3
RF ) 75,0 0,65
Nguoidung 77,3 46,1 37,7 95,5 33,3 76,2 86,8
XGBoo Nhasinxuat 755 60,3 61,8 76,2 933 911 86,8 189 070
st Ngudiding 775 541 545 97.0 56.0 788 89.1 ’ ’

Mit nudce va nudi trong thity san cho do chinh xac cao & tat ca cac thuat toan sir dung.
Tuy nhién dbi v6i cac loai hién trang sir dung dat co dién tich nho ciing nhu khong c6 dau
hién nhén biét 10 rang trén anh vién tham nhu dat lam mudi va dét trong cay hang nam thi sai
5O phan loai rat 16n. Hai thuat toan 1a CART va RF khong nhan dién duoc ddi tuong dat lam
muoi. Dat rung cling c6 dg chinh xac cao khi sir dung thuat toan XGBoost (d6 chinh xac nha
san xuat 91,1%). Pat phi nong nghiép ciing c6 do chinh xac cao khi sir dung 4 thuat toan hoc
méy. Quy hoach sir dung dit tinh Nam Dinh dén nam 2030 cha yéu 1a sy chuyén doi tir dat
néng nghiép sang dat phi néng nghiép. Do d0, sai s6 dbi voi cac loai dat nong nghiép c6 dién
tich nho, manh mun 1a khong dang ké va anh huéng nhiéu dén muyc tiéu giam giam sat thyuc
hién quy hoach str dung dét cap tinh ctia nghién ctru.

4. Két luan

Nghién cau nay sir dung ngudn dir liéu anh vién tham Sentinel 2 két hop véi cac thuat
toan phan loai cay quyét dinh (CART), thuat toan riing ngau nhién (RF), Support Vector
Machines (SVM), eXtreme Gradient Boosting (XGBoost) bang cach xir dung cling mét bo
mau huan luyén va tap dir liéu danh gia do chinh xac dé phan loai cho 7 loai hinh hién trang
st dung dat tinh Nam Pinh nim 2024. Két qua danh gia do chinh xac sau phan loai di chi ra
rang vai dién tich khoang 1.700 km trén quy md cap tinh thuat todn XGBoost cho dé chinh
xé&c cao nhat vai hé s6 Kappa 14 0,7 va do chinh xac toan cuc dat 78,8%, md hinh CART cho
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d6 chinh xac thap nhat véi Kappa 1a 0,58. Quy hoach st dung dét tinh Nam Dinh dén nim
2030 chu yéu 1a sy chuyén ddi tir dat nong nghiép sang dat phi nong nghiép [23]. Do d6 sai
s6 d6i véi cac loai dat nong nghiép c6 dién tich nho, manh mun la khong dang ké va anh
huéng nhidu dén muc tiéu gidm gidm sat thuc hién quy hoach sir dung dat cap tinh cua
nghién cuu.

Bang 5. Khac biét két qua phan loai giita hién trang 16p phu st dung dét tinh Nam Dinh qua céc thuat
toan CART, SMV, RF, XGBoost.

Loai sir
dung

CART

Lua

Cay hang

nam

Cay lau
nam

Mat nuéc
va NTS

DAt lam
muoi

Rung

I Y
.,':.-‘_..lhl":::l:_{!_-‘il-_l!__ —=it

y d '.
e
r I .. [ * 1
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Lgfl‘:];“’ CART SVM RF XGBOOST  Anh vién tham
’ - -
TR a
I
Dit phi ,.f‘f . | - W R
nong 0 & e poe " e
nghiép e
3 = . T yd
S
PR )
DAt tréng lua Cay lau nam B ot am muéi DAt khac (phi nong nghiép)
Cay hang ndm Mat nwérc va nuéi trdng thiy san - Rirng
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Abstract: This research used four machine learning algorithms such as decision trees
(CART), random forest algorithms (RF), Support Vector Machines (SVM), eXtreme
Gradient Boosting (XGBoost) for land use classification of Sentinel 2 into land use
categories in Nam Dinh province. By using the same training set and accuracy evaluation
dataset, this study will evaluate the accuracy of classification models from Sentinel 2 optical
satellite images for 7 types of land use in Nam Dinh province in 2024. The results of the
accuracy evaluation after classification showed that with an area of about 1,700 km? on a
provincial scale, the XGBoost algorithm gave the highest accuracy with a Kappa coefficient
of 0.7 and a global accuracy of 78.8%, the CART model gave the lowest accuracy with a
Kappa of 0.58. Small land use objects such as salt land were not recognized by the CART
and SVM models. However, the water surface objectwas more accurate when using the RF
and XGBoost algorithms.

Key words: Nam Dinh, Sentinel 2; Classification And Regression Tree (CART); Random
Forest (RF); Support Vector Machines (SVM); Extreme Gradient (XCBoost).
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