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T-m:Nghi °n ¢ u hsudipdhtomggmdo Um&y ti °u bi Wu nhe
( CART) , t hudt t o(BF), Support Yector ¢MEchines (BVM), reXtreme
Gradient Boosting s( XGBonogs tl)bltl W fprhhonN & nodni't h B
guang h ¢ SBedwntgi nceSlc h2 s d. ng c¥ng m t b, m X L
gi 8 L, ch2nh x8c, nghi°n ¢c.u n"y L8nh gi 8§ L
vi,n th8m quang h ¢ Sentlnel 2 cho 7 1o4i s
L&8nh gin® Kk8cckau pho l o4i L« ch™trénguyr bng Vv
ml cblp t nh tthucﬂhotb§nch(33tﬁilmox§c cao nhblt v,
chz2nh x8c to"n c¢c_,c LUt 78,8% m* h3nh CART
Cg&c L i t€ ng " d,ng LBt ¢- di"n t2ch nh,
mé hinh CARTvaSVM.Tup hi °n, L i t€ ng mHt n<€ ¢ hai n
cao hhn khi s’ d. ng thudt to8n RF v" XGBoos
T kith®n [|;Bh%En [Onohdi ;\8 . nd;,Céy mi bly /Jt ;Randoh CART
Forest(RF), Support Vector Maching§SVM); Extreme Gradient (XCBoost).

Hi " n nay, _.ng d,ng vi.n th8m Lang b€ ¢ v~ o
ngu - n d_. Ii " u | n Lespa:cebdarmeuawktom@:lp t8§ckhhnft gkt
khitng ng¥€ i | §i (UApbmtclcbudyngu nLE8m MmOy ul nWsm ¢ -
l . n, ki Wu d l'i u La dlng v~ t ¢ L, thu thdpg
quyJ/Jt c8c b"i to&n |.n trong vi c gi8&m s&t
m: to"n cfu. ShC@rnauﬂtrtlﬂccalIr(teeillgexmce-tAlt)2 diu'n ma v~ o I
ntm 1950 d. . a tr°n s kh3ng L nh r3ng m i kh?
khg8§c c¢c_a tr2 tu’ con ng¥€ i LQu c¢- thw L€ c
m8&§y LW mi[ilphTmg thu nhon tYo | " Il onh v, c ngh
tr3nh m8y t2nh LW gili quyJ/Jt c8c vbin LQ the
ph€hng ph8p t MaghnelcearmngML)c | §ym(t phfn c_,a tr?
c8c thudt to8n m8y t2nh[Z]_eCc§cs “tnhtuydntly «t LovVE'nt L a k
e smmg d_ng rblt hi u qul trohg vdtmg ph®nvi oH
th8&§m nh€ thudt to§n vect or ORNNET),cdyg uySIMM)L mhd
(CART),r _.ng ngXu nhi°n (RF) v" clng L&nk gi§ L€
5. KJt qul ph®©n Il o4i |, p ph, mHt Lblt t_. T[ntl
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to8&n m c,n ph, thu,c v'o c8c yJju t° nhe v’
Fnh, chblt 1€ ng Inh, L3. pho©n gili [nh, mXu |

Tuy nhi®°n, vi ¢ L&8nh gi§8§ c8c thudt to&n h
tr°n [nh vi,n th8m nh3xm gi&§m s§t s thay L
d. ng LBt cho LJn nay hpbinm®Eehe€at hhdchhi nnl
L nh thudt to8n ph©n lo4i [nh vi n th8m b3un(
ph% h"p v.i m,c ti°u phon lo4i 7 Il o4i s d, |
toanc ho kJJt ogsue[ Lt€ tc nhbkt ch n L Wy Xx®y d, mg lb$|1n
1: 50.000 cing nhe gi§m s8§8t vi ¢ chuyWn L i
t " nh Nam n  nh LJn ntm 2030

22Ph€hng ph8pvighditehhui ctuhud p

21.Gi ai Huwiwywec knghi °n cou

n"a b”"n nghi°n c,
v. L€ ng b’ bkin.Wimi t d ~
trungBn h ntm c_  a "R3INC,
| @ g m<ea ¥ h un & rkholtg
1.699 mm[6]. Do s | gia tt
t ri Wn-xk«i nhh it,J] s, k h

gu8 m, c Vv~ nh,_ ng t a

con ng€ i Lang goOy X blu
LJn mti tr<€ ng, ng 2

mii tr<€ ng sinh th® nhdp
mHn t i Jnn si©oul tmo,n gg

ph.,ng h, suy gil[m, i b” i
v€ n gqXu@engiTh, yé Kk

di " n t2ch Lblt canh tr” ng |
[77. Theo s’ [dé¢ha th

2015 di n t2ch L blt | Y c..a 54 434
ha nh€eng LJn ntm 2H'£hgfj glftg 2ch %.JLIE%

ch® ¢, nhal.45NMBEg6vdy say % r]l;_xu hl_u5| o

t2ch Lblt ntng nghi p gilm tr°n d/

Th ¢ tr4Yng n"y LI—bt ra m t §xp«|h”ci ch,:na cthonhvi\
k h khtn trong vi ¢ gi8m s8t biJln L, ng s d,

2.2. Dbult Mop

Vdt | i u ch2nh bao g° m [nh Sentinel 2 ch, g
nh n"y L€ ¢ L€ ¢ cung cblp mi_n ph2 t_ ¢ ng
Chau Au[9] (https://browser.dataspace. copernlcus eu).

Nghi°n ¢ u n"y s d. ng nQn tIng Googl e Eal
lodi t L., ng 7 loUi h3nh s d,ng Lblt bao g~
v’ Nu!i tr"ng th_,y s[n, nblt | "m muti, nblt r.

23 C. s&¢ khoa hXc cva c¢c8c thuost to8n hXZc m8§

23 . 1. T KGladsification &d Regression TreEART)

Thudt to8&n CARThI¢ m8y d-hugdit8m oSt trong h
tr°n c©y quyl/J]t Ii'nh (Decision tree) v’ s d,
ph©n 1 o4i L i t O]ug:y'quyfnLl,'rmrm Vi m thgmehng
qguy nUYp b3.ung c8§ L" o t Ho Lc 8ch,m>ua uv "IU}Fx Gy dd,
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L " nh LW phon 1YL  ah ILi€ €. cB@ay t#Hwy b" i m t n-
trong v° c¢c8c n¥%t |§8. M i n¥%t ch"™ ¢ thwWw c
L€°}¢ lﬂsll nwau b unld] .c 8M, in hn8%ath @Ccay Canhcay

b°n trong.ita@mntg thhu c t2nh hoao

thu, c t2nh th  nghii mmyiwm i t@gbgw ng v
gi 8 tr° ¢- thwW c¢c- <c¢_,.a thu Yt t<€ehng
m t gi 8 tr | ptvdnit kbdc hhaunch <

t hw tebing 1/zmgg; 8w ttr tfpu/< h

[17 . M, i L€/mgl & t‘@hncgm tng

quy tdc v LiQu ki n /\y t t by ¢ h
c8c gi &8 tr° thhg, cqutl,’zrmhac I&y&ﬁ@#g et kq

Il © thupcctanh%t 118 tr° [

Qus§ tr3nh x©y d ng c©y quy/Jt L nh | " : xublt
ra mt c©y c¢c- Lfy L., ¢"nh v™ c&c | 8&8, tdp h’
“"nh cu'i c¢c¥%ng c.a c©y ch" ¢, n c8c |8 (LYi ¢

Thudt to&8n CART x©y d, ng c¢c©y quy/Jt L nh n
te€ ng c.iamékh. pM¥i L i t<€ ng ch”™ thu,c m t |
*icONL i t€-my (i = 1

B€. cTinhentropySc, a tdp h  p g ¢ T theo cing th_ c

S= '-a..(irlobz i) 1)

T rs=N/ N |7 x8c sublt a(=a1-m. i t€ ng thu, c |
Tr<€ ngo=h0p 8h" x[y ra khi tblt c[ c8&c L i t
l . p ph©n |l o4Yi. L<€u gi. |'49i |, p n"y nhe |~ |
Tr € ngo, B pOSEBIY, choj=0.

B€, cT22n:h | =>N, +tcRAyy WhulL jjn b€ c 4.

X8c L  nh jLTi wv®cnghXdhle pix Wby k(x 0.

B€ cT23n:h k = *n,+ qluaynJ/udik b€ c 2.

X8c L nhyd¥u phOm «hia tdp h p g ¢ th” nh F
nay.

T2nh entropy cho t. ng tdp h° p c®theox §c L |
c!ng D$=I§ S

N/JDS;<DS, quay | 4i b€ ¢ 3.

N/DS;2 DS , DSI=BBy, p=kvaq-=j.

Quay I 4i be c¢c 3.

B€ ¢ 4: Phon chia tdp h ' p g'pg th" nh hai tc
NJu t°n tUi tdpe hngp kchotnmge -t hsu, cL ' m, t | . p, q
cho tblt ¢c[ c8c n¥%t c¢c©y, tr_. c¢c8c n¥%t L« sinh
ph©n ¢"nh tre ¢ L-

NJu m, i tdp h°p con ch g m m t hoHc nhi Qu
L"nh L€ ¢ ch¥%ng thu,c |, p n"o (c8c L i t€ n
ch“ung nh€e |7 | § c®©y. Qug§ tr3nh x©yc@y ncgu ci©y
c¥%rng LQu ra to"n | §.

2.3.2. Thid toan(Support Vector MachineSVM

n ©y It thud toan phan I8 nh phan. Mth cac md hush luy n thy ¢ hai thAloY
c h o, cttidBoan hish luy n SVMxaydngmt m?®  h 3 kdhan 8Vck duli’ u
khéac vao hai tho4 L. M1  h3 ndiSVv M §hicgi dhaf ttwol dae cho
kholng cach_t cac m4i hush luy ntiranh gjila xantiicé thWVCacd lFumi c1 ng
L& bWdintrongcongmt k h?t ng °githattoand I ol§@ c m htwong hai
thWoltdyvaod li'u L3n" phianaocaranhgii[4].B[nchdiga ph€hng ph&p S
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la chuytt khéng gian dli' u b furnhanh mt khéng gianmih uhthchiuma L - cho
knfntng .pd@n nlg Mhiam SYMihiugihhn c¢c8c ph€hng phgp
la vi ¢ SVM khong bgi, i hth vi ¢ phan |p m t cach tuyh tinh.
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@) X, (b)
Hinh3.(@Hikhing phon bt@Ekk®&n ct88cH §c H . p nhpBang ch’™ v i
t§ch c8c | .p v, i nk@&po[In@ @ &dhla,hdib)l x@cd. L Inih" u.
NJju xem x®t d. i u LRtk vwromghaghlilmaghcahi Qud
dimentional spade t h3 tSWWMdts €t x@ryt dr anmgh gi | i tuy/n t?2

nghom tl 'mHt si ° u (sppardtingghyperpl@®@ ¢ Bc hphphal ng La

c8§chil® hai (Hnh®ndt tPinhuto&n khol[ng c8ch | Q,
song L€ ¢ d ng vQ hai ph2za c¢c,a mHt si °u ph?3
tdp d. Ii " u. S phon t&ch L€ ¢ cho I~ t t n
LiWm d. |i. p taxalkh&fndkhg§ch -, Q ¢c"ng | . . n
h-a c¢c,a thudt to8n ph®©n |l odi c¢c“"ng t t.

2.3.3. Tht toan(Random Forest RF)

Thut t o8n Randomg dRgchogisan Ig, tinh & quy bRag cach xay
d ng nhiQu cay quy} nii Decision treg M, tcay quyl nhtilamt ¢ §c fin WHWMh g i
di n m tgiao th ¢ (Protoco)) hay cay quip "nitibMi di n m t kijhoteh, tf[ i cau hi phli
lam gi trong mt hoan §nh ntdl "nh.UM i Node ¢a cly & la cac thuc tinh, va cac
nhanhlagiatrl achngathuc t 2 ndmglL c8cB Li thuhcéimhtrén8ay gi § t
sccho bif giatr d L o §16] (Hinh 4)
nWthi/t Id mé hinh RF, §n c¢6 haitham'sm™ "E<€coi da pchh€rsng ph§p
las | “@gcayphanld -tfime e ol ‘@gcacdp il "h & fimy o ttpldmg m
nh&nh. JuL Ycamtii[ c § ¢ ¢ &Byd r.g®\gén mtl p chung cuc cho mi
Lp ch®a Qbnii
nay trc ti/p gifi
quyl “ees QU
rlagmim tcay
k8 n” o L-Wc- t h
khong plfilati  <€u,
n h €n3gg cdch Kt
h p nhiQ cay thi §
& “eent gill
phap ti  eng thw
h ‘tn® n'cyn L€
rng h Fanbagn
cach hih luy n m i )
Céy\/itcpﬁpcon Hinh4.Pho©n | o4i RF v, i .2 |, p



