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T-m Nghi°n c¢c_u n"y tdp trung v o kh[o s§t

Gradient Boosting (GB) v~ Suport Vector Reg
ch | Y%n Lblt cho khu v, ¢ bg&n L[o C Mau. T8m
bQ MWtV , L, s©u m, c ne c ngfm, kholng c8ch
su'i L€ ¢ coi | nhC|§(;ljunyll]M4nt'LElnh hiehagv ¢ n~
hubln Tuy n trBaoml mtidggm dn¥u il @ ¢ c,unB[rblp |
L v° Thtng tin L a |IT Vi 't Nam v’ c¢c8§8c Li Wn
PSInSAR tr°n -1tdp. Tohg8®sgnilnekm 2014 LJjn t h!
Li Wm mXu L<€a v o m: h3nh |~ 1001 LiyWm L€ c
(70%) v° ki Wm tra (30%). Clng c, LW x©O©y d. |
Google Earth Engine Hai bln LY nguy ch | %n
t2ch d€ i L€ ng cong AUC L« L€ cténc[drdg LW
hubln luy n v KAtdpg&li Wmgtiir’an c¢. u n"y ch"™ ra
nguy ch | %n LBt c¢c- L, ch2znh x8c t t hhn mt
T. Kh¥a: Lblt; GB; SVR; GEE; C° Mau.
1. Gi,i thi'u

LunL'BIt | ° m t hi n t€ ng ph” biJn ° nhiQu |
c.a m t trong nh_ng nguy°n nh®©n nh€e khai t h
w.VilinL blt ¢- thW g©y ra c8c t8c L, ng vQ L a c
t /] lan°lnblt t hu h Yt nhi Qu s, guan t©m c¢c, a ch?2n
MHc d¥% khlng thW tr8nh ho”"n to”n lénrlobitg cc-8§c 1
thw L€ ¢ ki Wm so8§t bQn ng. hhaoi §miagt quA ha
th8&§c cing nghi p v”™ quy hoL'Jch m t c8ah h” p |
I Li Qul]jc FW3uan u:ly]ttr, c.a clgnd "bvit I %nmgg Wy anh t
gi ap cho c8c nh” qulfn IT ¢ thW ph8&8t tri Wn
hoUch ph§t triwn L' th v" chuyWNhlInhng mim L
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gfn LOy c¢c*ng v, i s, phg8t tri Wn c¢c,a c*tng nghi
quen thu,c v,i ng" nh blfn LY. n« c¢c- nhiQu _n
dLo®muy ch | %n L blt .

Nghi°n ¢c.u Lfu ti°n |I'" m t nghi°n c¢c.u s

MaxEnt (maximum entrogy v © t h u dt genetw 8lgorittEnArieset p(oductioh
I €OmidRahmati v s c8dk, g nlgWsx ©y dlanntgd i miK ahsdhnnha rL,

ran[2]. C8&c¢ d. |1i u L€ ¢ L€a v o mi h3nh g m d
c8ch t. i c¢c8c v fntrkhdkhmg d&heth tndg cc& a d.  8§n
t.i c¢c8c v tr2 L t g«y v° gilm m c¢c n€ ¢ ngfn
c- hi u sublt v° L, ch2nh x8c cao hhn thudt t
d Lo8§dan v i L, ch2nh x8c LSamarAbdolahvy "N gh8ic® nc , ;. gu
S . L« c¢clng b’ kJJt qufl M‘§gyh|\/°enctw(suppcbr$vectbd ng m
machineeSVM) LW x Oy d, ng bln L° v Q khr nHih.g | ¥n
D. li wu L, d'c¢c, di n t2ch m&8i d ¢, L, cao, |
(TWI), kholng c8chhtch #&'eog, th€&yclLhgf@&p subl
th ¢ vdt (NDVI) L« L€ ¢ L€a v o LW x©y d. ng
x8§c t°t v_,i gi & tr AUC t 0,894 L/Jn 0, 857.

Trong ngfdi&nL&nh gi § LLoﬁmmZLhI:Iﬂt xt§td:| dlJakart a
d. ng c8&8c m! h3nh h ' c m8y bao g " m denséemblguy | o
AdaBoost v° LogitBoost.(®AR)ttr°n2@dl71i/]jn B@t:
L nhY9y c¢cIm | ¥%n Lbltho KUJh blyutfh pdtont @ & © hA R®ODEO a
d Lo8n cao hhn (81, 1%) so v, i mul til ayer peé
LogitBoost (79,1%)Ph €hng ph&p h' ¢ sm§ yd, XnG htiorsatd GWeu c [
X©y d. ng mhb§Wahnkhd v, c L7 -Tg um3yn QuB dc vKiinh §
re€ ¢ L€a v o mt h3nh g°"m s thay L°i m ¢ n€
s t2ch t, d.,a tr°n ch”™ s° (I1BIlI) k/Jt-1h" p v, |
v ph®p Lo giao thoalt&mhx8ncc W mho( PBIbly. L
ph€hng phg8po9481).y rblit t t (O

Nghi °[®]lx. 80 s8&8nh 4 m! h3nh h ch mByivn tte nr
b mr dn = Ewden(ial Belief Function- EBF),c h ©  sntropy [ndex of entropy I0E),
m: h3nh m8y SuppawtVestorMachine-tSYMv ( m: h3nh r _n
(RandomForest-RF)  t r ongd oidanc Ldblt khu v ¢ -LrTag. bRng
i u hubln lTuy°n mt h3nh g° m 11 y°u t° nhe [
ngang, L, cong L a h3nh, c¢ch" s th ¢ vdt, s’
L, s©Ou m ¢ n€e ¢ ngfm v’ L, cao§h Bohdmna.LWg
L nh tr ng s~ c¢c8c y°u t° nguy°n nhon tr°n.
x8c d. Lo&8n cao;TrSiSbit= (0AWA )s Q,i 967 T80 |~ R
0,87), EBF (AUC = 0,9G7TSS = 0,83) va IoE (AUC = 0,88SS = 0,8)

Nghi°n7]cng d_,lhog8rdn Lblt b3Jung m(]ng thfn Kkin

g
By
h

ph<€hn phsp Random ForesTr (R¢g)Qu YHd. kb.u lvi cu !
dLo§nan | d.h i " u thay L°i m ¢ n€ ¢ ngfm v~
L€ ¢ x8c L nh BIAWNJAK.: kt]'htudqtul,'SBnAgSh|°n c.u chec
m! h3nh BPNN cadrlhmg m1g8]tﬁ&rm§p:RE| hgh ‘c@cs @i h
k]t h° p d . a (SEDPL> stackingBasedEhsenmbigDeeplLearning models md

h3nh h ¢ s©u kIJt \VEDIp- VaingBasddEnsembleDeepLeaming]u (

model3 vam®* h 3 nh qALt Attveleatnm@ ¢ Wc t h"  nh t@m b[n

| %Un Lblt t Y khu v, c-Nantntlgu bcuntg” i ntador o z Sdra,mi

Theo nghi °n c¢c_ u th?3 s, suy gilm m c n€ ¢ ngil
r

> 0

m* h3nh. D a t °2n bAtWLg & admy | b-An(R>> SSBP L
c- hi  u sublt v’ L, ch2znh x8c cdgLehbem!r &9
so s8nh gi_.a Hi quy logistic Bayes BLR, mS§y
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T

v ¢cOy quy/tLbedmhuyARRh LWndKBit quH mgRumrm c_ L
r ring m! h3nh LBL§Ry uyoch al Brf nv L7 W, ch2nh x
n

dn L€ ¢ cao hhn so v, i c8c mt h3nh _ ng d_ 1

V.i La dUng c8c thudt to&n h ¢ m8y L« L€
LQ cdp tr°n, m i khu v, c c¢c- LHc LiWm L a
ho"n to"n | t "t v’ clng khlng c¢c- mi Wmnh n°
La h3nh khuMyccthiyhibBachiuy nmaithmhurghit D& nc hi
m8y | ° Gradient Boosting (GB) v~ thharht t o8n
| dp bfgnuyl™ch | %n LbBIt kNiu v i&a&mEmQhla [@yg Mau,n
may Google Earth Engine (GEE) C*~ Mau n ¥m 't lddaogp nlam mHt v, i
h™ a | %n Lblt, n€ ¢ biWn dong v [10nidgldpgk Ikht ngs ©

minhlunl bttYi b&n LFo C° Mau v™ to"n b, L ng b3n
ve t qug8 m c n€ ¢ bi.Wh dong aught nLmt he'nh

ao

nghi°n c¢c_u I v%ng L ng b3ng, L, ch°nh cao |
y/JJu cing ch€a r» r"ng v3 vdy m! h3nh GB |~
m: h3nh mUnh, tre€eng sdpcnhdt Lp.Quaon "sy§ gk Ypt rce
h3nh ¢ hi  u sublt t°t hhn c¢c8c m! hBPSVYM L hn.

v’ L« L€ ¢ ch.ng minh | " ¢- L, che®h x8g ca
nghi°n ¢c.u mu n L€a ra th' ingSMR m v usbe€sswn't
luy n | c8&8c LiWm | %n Lblt L€ ¢ x8c L nh b3n
(PSInNSAR)v c8c LiWm Lo | ¥%“n bung ph€ehng ph8p th
Lc, Blfn LY v.” B°hi ngWinbd niMauaCitdi€a c- nghi °n
n"o s d, nga®RLWOyh dGB on gulyh Yeth’ L blIt™ vieg vidym t h
c. b@ibaoc- thw L€ ¢ coi |~ b€ ¢ Lfu gi%p cho vi
hi " u qul v bQn v_ng.

2. Ph€ehng ph8&8p nghi°n c¢c.u v"™ s |li " u s’ d, nq

21Kh&8i qu8t vzZ LNa h3*nh khu vxc nghi?*

n co
C” Mau nl3m trong khu v ¢ LYng b3ng stng C
s'ng ng,i. k°nh rYch. Phfn |, n di n t2ch ¢
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th€ ng xuy°n b’ ngdp ¥%neg6émn, kba@mngr @%fgbt hBbl
va0,81,1m c8c khu v ¢ ficao hhno. n"a h3nh d’ ¢
L'Jn t©y nam. B[n LY cho thbly ph2a ntng v~ pt
s d,ng cho nu'i t*m thO©m canh v" b&8n thoOm
Vic s’ Ldttmg yJu ° c&c khu v ¢ ph2a bdc v~ ph
hai v_,/rau v" | Y%a/ ntng nghi psn€edg¢nmgglLlt B
Il = | Yaa/t*m. THEyBdty)y viNdhuMi FihwW{ (xa ph2a Nam
r.ng t. nhi°n LHc d,ng v~ r_ng s[n xublt | n.
22 Thuot to8n GB v°™ SVR

22 1. Thudt to8n GB

GB | m t thudt to8&8n h ¢ m8y vi/Jt tdt c_, a
Boosting trong h ¢ m8y L€ ¢ s d,ng LW cli t
vi ' c h ¢ t. c8c tr<€ ng hp kh- khtm[rhhmn,.a N-
m: h3nh h ¢ m8y ban Lfu v" tdp trung v 0o Vi
tr€ ¢ L-, cho LJn khi LYt L€ c¢c m t m c L 6 cl
toan Boosting la:

Gi[ L nh rpdon Hoi9t mhbi pPhom, ¢ tNi{°Tul ,gi’'}m ha
Gi [ L mh€enrmeophs8pt ht3t nhgl. ol8@ ingv, i m, txildi Jn LF
Q)N {-1, BF ng th™ i nWdn mmct tiP{oindg, lhla.i kKhi§ Lt-r"°
tr°n tdp hubln luy n | ":

o - pU A (1)

Trong IQ)I "h"m t h"m |l ogic nhdn gi &8 tr° 1 n]J
vQ |7 L¥%ng, tr8i |4 th3® nhdn gi § tr 0.

M, m* h3nh pl@mralko®i asBulfoi§mi) Ic,.ntv”™ Igi[d, L’
t"t hhn so v,i phon | oUi phEkmgnipihEmaaptngc v
d,. ng | i °m thi3/hph N Lli QUi chwfJjwmh | Yi tr ng s’

" m! h3nh sau s& €©u utain° s §ggh @« Ipch@®in Ul %ndg rmshair
KJt th¥%c ta thu L€ ¢ m t m* h3nh d,  b§o L€
chu, i M h3nh k/Jt h p n"y th€ ng c¢c- hi u si

(@, f1() (o, f2(x)) (. fP(x))

14

f(x) = sign [Z uif‘i(X)}

i=1

Hinh2.Sh LY ¢.GB. m* h3nh

M, i m t m* h3nh con L€ ¢ hubln luy n t_. b,
t. m* h3nh tiQn nhi"m. D |i u c- tr ng s’
theo. n~ ng th itrta gclsngUdtupyWwiih irCannny @ihinh r | ¢, &
‘ t.ng b€ ¢ hubn luy n. C. tifJ]p t_,c nh€e vdy
tdp hubln luy n ho"n to"n L€ ¢ phon | o4i L ¥%n

KJt qludgm m: h3nh cu' i c%ng |~ m t Ukfgt h° p

(2)



Tp chzingg 2024 757, 60-73; doi:10.36335/VNIHM.20%757).60-73 64

rong ph<ehngsignxd rih ht m° m hid/hm gd Bu tad €hng v~
n dgnButmg<e ¢ | Ui,

§c Wi 4¢€ @htchmly tphs&p tktng c€ ng, ch¥%ng L
m ¢ L. L-ng g-p Qt.r omgi crhut imn hhd3dm hp hconn b’
n t. ng m* h3nh kh8c nhau tu8 thu, c v"™0o m

.
nhd
C

tr°

222.Thudt to8n SVR

Q

M8y vector h” i «uogn (bSVR) tIhW nc_ta tMSuy h, tr
tronlho8ni | ° m t thudiugfoegmngh nhbinfntwudt to
Kh&cvi nhi Qu thudt t o§nNeh'r @l m&dyngkhkshct singh @ hnflin g
hi  n nhi Qu t imdhthchinnh Wt cond €8s «k7Jt dwgsoil Whu
SVR.Theo nghli23ldthatdw §8nh SVM ban Lfu ch”™ L€ ¢ d¥
LJn ntm 1996 th3 phi°n bln dilo " c&dh2mhi ttho &n

g i v, i t°n AMSWR&.e dnow®mdlh™si’ qeuhyYang t:a c- tdp
Al x| @ X T 3)
Trong L- w |7 itRm;nK 47 j(w&atigrmh,®&mh xY c_. a v
X, X=X, %, %€ éé A" c8&c biJjn LFu v o c_,a d. |i wu.
Trong SVR s~ wvector h, tr° |17 khing gi, i F
L€ ¢ s d,ng choel®VR g©y Id’ ngi LW gini hYn s’
m t mt h3nh qug8 ph_c tU4p. H"  m m, ¢ ti®uccho
x§c L nh theo ctng th_ c
PO TThAS R
| AE do Weks ® | (4)
Trong L- d | L I ch c, & d. [ u trong kh
nW x8c L nh L€ ¢ mt h3nh SVR t i €u, h " m m
gifm thiWu h"m m, c ti°u sau:
- Ed-&<& #B A A (5)

U x@ v rR A
@ xguv R A
AKX
Trongl "LFéhgad I uninngoaigiihth-.
Trong méhinhS VR, h"m Lagrangian k®p c¢c- thw L€ c

méhinhnwW &8§nh x4 d., 1i u Lfu v o | °n m t khtlng
nhen L€ ¢ s’ d. ng nh31m chuyWn L i m i quan
sang dlng tuy/J]n t2nh. Qué& tr3nh 8nh xY d I

hinh 3.







