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KHA NANG UNG DUNG PHAN LOAI BE MAT LOP PHU
BANG THUAT TOAN SUPPORT VECTOR MACHINE

Nguyén Thi Oanh, Phiing Minh TAm
KS. Truong Pai hoc Lam nghiép
TOM TAT

L&p pha bé mit phan anh cac diéu kién va trang thai ty nhién ciia bé mat trai dét, vi du dét rimg, tham co, sa
mac, v.v. Sir dung dit liéu anh vién tham c6 thé giai doan, phan tich va danh gia bién dong ctia 16p phu bé mat
trong nhimg pham vi rét rong voi higu qua kinh té cao theo thoi gian va khong gian. Trén thé giéi hién nay
thudt toan Support Vector Machine (SVM) da dugc ung dung dé phéan loai 16p phu bé mit tir tw liéu anh vién
tham. Co s¢ dé thuc hién bai toan phan loai 16p phii bé mit tir anh vién tham chinh 1a dic trung phd cta tim
anh vién tham. Thudt toan SVM cling thuc hién bai toan phan loai nay dua trén dac trung phé cla anh vién
tham da phé. Qua trinh phan loai 16p phu tir anh vién tham sir dung SVM dugc thyc hién theo 4 budc: Dinh
nghia cac mau 16p phi, chon viing mau, huén luyén mau, phan loai cac dit liéu méi. Tién hanh thuc nghiém
trén phan mém Envi 4.7 vi anh phé ctia hang Quickbird do phan giai ph6 2,4 m (mét phan khu vuc My Binh —
Ha Nbi) va cac phuong phap phén loai khac nhau réi tién hanh so sanh, phan tich, tong hop cac két qua thu
duoc. Nhan thay, phuong phap phan loai SVM phan loai véi do chinh xac tot va 6n dinh hon cac phuong phap
khéc khi s6 lugng mau thyc té thay ddi. Ngoai ra, sir dung phuong phap SVM ranh gidi giita cac 16p phii cling
duoc thé hién 10 rang hon.

Tir khéa: Phan logi dnh, phén logi bé mt I6p phii, Support Vector Machine, thudt todn phén logi cé gidm
sat, thudt toan SVM, wng dung ciia thudt toan SVM.

I. PAT VAN DPE

Thuat toan Support Vector Machine — SVM
dd va dang duoc Gmg dung trong rat nhiéu linh
vuc nhu: Nhén dién khuén mit (Osuna, Freund
va Girosi, 1997), phan loai van ban (Joachims,
1997), nhan dang chir viét tay, phan loai Email
— loc thur rac.

Trén thé gii SVM da duoc tmg dung dé
phan loai 16p phu bé mit tir tu liéu anh vién
thim trong nhiéu nghién ctru ciia Brown va
nhitng ngudi khac (1997) va di cho thay do
chinh xac cia viéc phan loai dugc nang cao rod
rét so voi cac phuong phap phan loai thong
thuong. Tuy nhién, hién nay ¢ Viét Nam vi¢c
st dung phuwong phap phan loai anh vién thim
bang SVM chua dugc nghién ctru va ap dung.
Mic du di c6 nghién ctru cia Nguyén Puc Loc
va Nguyén Quang Minh (2013) chimg minh
rang thuét toan SVM cé nhiéu diém manh so
v6i céc thuan toan phan loai thong thuong
mang tinh truyén thdng ¢ nudc ta nhu phuong
phép hinh hop, phuong phap khoang cach nho
nhét, phuong phip xic sudt cyc dai voi do

chinh xac phéan loai 16p phu bé mit chi dat
khoang 70 - 80 % va khong 6n dinh, phuong
phap phan loai bang thuat toan SVM chua
dugc sir dung phd bién trong phan loai 16p
phu. Chinh vi vay, viéc nghién ctru thr nghi¢m
st dung thuat toan SVM cling nhu kha nang
mg dung phan loai bé mit 16p phu 1a can thiét
lam co s dé thyc hién phuong phap phan tich
anh vién tham hiéu qua hon vé6i do chinh xac
cao hon.

IL POI TUQNG, PHUONG PHAP NGHIEN CUU
2.1. P6i twgng va pham vi nghién ciru

- Thuat toan SVM

- Chirc nang phan loai ctia phan mém Envi

- Ung dung SVM trong phan loai dir liéu 16p
pht sir dung tir anh vién tham.

D¢ tai chi 1a nghién ciru kha ning phén loai
16p phit bé mit ciia SVM trong phin mém Envi
va so sanh két qua phén loai d6 v6i cac phuong
phap khac.

2.2. Phuwong phap nghién ciru

Trong dé tai nghién ctru co thé sir dung cac

phuong phap nghién ctru sau:
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- Phuwong phap thu thdp sé liéu thir cap: Day
14 phuong phap dugc ap dung nham thu thap cac
sO liéu da duoc cong bd nhu cac dé tai nghién
ctru vé ndi dung va kha ning tmg dung ctia thuat
todn SVM vao cac linh vuc khac nhau.

- Phuong phdp thuc nghiém: St dung cong
cu phan loai trong phan mém Envi tién hanh
phan loai ¢6 kiém dinh bang cac phuong phép
khac nhau, mdi phuwong phap tién hanh phin
loai nhidu 1an voi s6 mau thay d6i (ting dan
cic ving mau — ting céc pixel anh).

- Phwrong phdp phén tich va xir li s6 liéu:
Trén co s6 s6 liéu thu thap duoc va két qua thuc
nghiém, tién hanh phan tich, so sanh d¢ chinh
phan loai cia chung dya vao cic mau thyc té,
trong phin mém Envi ¢6 cong cu tinh ma trn
sai s dé danh gia do chinh x4c tong thé
Overall Accuracy va Kappa Coefficient. Dya
vao két qua dénh gia d6 chinh xac tong thé két
hop v6i quan sat bang mét 1am cin c dé dua
ra két lugn.

III. KET QUA NGHIEN CUU

3.1. Giéi thiéu chung vé SVM

May vecto hd tro (SVM - tir viét tit cia tén
tiéng Anh: Support Vector Machine) 1a mot
khai niém trong thong ké va khoa hoc may tinh
cho mot tap hgp cac phuong phap hoc c6 giam
sat lién quan dén nhau dé phan loai va phan
tich hdi quy. Thuat toan SVM ban dau dugc
tim ra boi Vladimir N.Vapnik va dang chuan
hién nay st dung 18 mém dugc tim ra boi
Vapnik va Corinna Cortes nam 1995.

SVM dang chuan nhén dit liéu vao va phan
loai chiing vao hai 16p khac nhau. SVM do6 1a
mot thudt toan phan loai nhi phan. Vi mot bo
cac miu hudn luyén thudc hai thé loai cho
true, thuat toan huén luyén SVM xdy dung
mot md hinh SVM dé phan loai cac dit liéu
khac vao hai thé loai do.

Mot md hinh SVM 1a mét cach biéu dién
cac diém trong khong gian va lya chon ranh
gi6i giita hai thé loai sao cho khoang cach tir

cac mau huan luyén téi ranh gigi 1a xa nhit c6
thé. Céac dir liéu m&i ciing duoc biéu dién trong
cung mot khong gian va dugc thuat toan dy
doan thugc mot trong hai thé loai tuy vao dir
liéu d6 nam & phia nao cia ranh gidi.
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Hinh 01. H2 la tét nhit
3.2. N¢i dung ciia phuwong phap SVM

Dic trung co ban quyét dinh kha ning phan
loai cia mot bo phén loai 1a hiéu suat tong quat
hoa, hay la kha nang phan loai nhitng dr liu
méi dya vao nhitng tri thirc da tich liy duoc
trong qué trinh hudn luyén. Thudt toan huin
luyén duoc danh gia 1a tot néu sau qué trinh
hudn luyén, hiéu suit tong quat hda cia bod
phan loai nhan dugc cao.

Hiéu suét tong quat hoa phu thudc vao hai
tham s6 1a sai s6 hudn luyén va ning luc
ctia may hoc. Trong d6 sai s6 hudn luyén 1a ty 1¢
16i phan loai trén tap dir lidu huén luyén. Con
ning lyc cia may hoc dugc xac dinh bang kich
thudc Vapnik-Chervonenkis (kich thudc VC).

Kich thuéce VC 1a mdt khai niém quan trong
d6i voi mot ho ham phan tach (hay 1a bo phan
loai). Pai lwong nay duoc xac dinh bang sb
diém cuc dai ma ho ham co thé phan tach hoan
toan trong khong gian d6i twong. Mot bo phan
loai t6t 1a bo phan loai c¢6 ning lyc thip nhét
(c6 nghia 1a don gian nhat) va dam bao sai sb
huén luyén nho. Phuong phap SVM duge xdy
dung dya trén y tudng nay.

Phan loai SVM chudn theo phan logi hai l6p:

Y tuong ctia phuong phép 1a cho truéc mot
tap mau huan luyén di dugc biéu dién trong
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khong gian vector, trong d6 mdi dit liéu 1a mot
diém. Phuong phap s& tim ra mot siéu phang f
t6t nhat c6 thé chia cac diém d6 thanh hai 16p
riéng biét. Chit luong cua siéu phing nay sé
duoc quyét dinh béi khoang cach, goi la 1, ciia
diém dir liu gin nhat ctia mdi 16p dén mat
phang nay. Khi do, khoang cach 1& cang 16p thi
mit phiang quyét dinh cang t6t, dong thoi viec
phan loai cang chinh xéc.

Muc dich ctua phuong phap 1a tim ra dugc
khoang cach 1& 1a 16n nhat. Dé cac dir lidu
dugc phan loai vao cac 16p khac nhau.

Principle of Support Vector Machines

(SVM)

Input Space Feature Space

Hinh 02. Nguyén ly ciia SVM

Nhung néu dir liéu khong dugc phan loai
vao 16p nao thi dit liéu d6 dugc goi 1a khong
phan tach tuyén tinh. Luc ndy, SVM s& c6 hai
cach giai quyét:

- Céch tht nhit str dung mot mit siéu phiang
1é¢ mém, nghia 1a cho phép mot sé6 miu huén
luyén nam vé phia sai ctia mit siéu phang phan
tach hodc van & vi tri dang nhung roi vao
ving giita mat siéu phing phan tich va mat
siéu phang hd tro tuong Gmg,

- Céach tht hai st dung mot anh xa phi
tuyén @ dé anh xa cac diém dir liéu dau vao
sang mot khong gian mai co s6 chidu cao hon.
Trong khong gian nay, cic diém dir lidu tro
thanh kha tach tuyén tinh, hodc c6 thé phin
tach véi it 16i hon so voi truong hop sir dung
khong gian ban ddu. Mot mat quyét dinh tuyén
tinh trong khong gian mdéi s€ twong ung vdi
mot mat quyét dinh phi tuyén trong khong gian
ban dau.

Néu cang nhiéu mau thi s& c6 nhiéu 16p cho
nén y tuong cua bai toan phan loai nhidu 16p 1a
chuyén vé bai toan phéan loai hai 16p bang cach
xdy dung nhiéu bd phan loai hai 16p dé giai quyét.
3.3. Ung dung SVM trong phin loai 16p phii
tir anh vé tinh

Phan loai trong xir Iy tur liéu 4nh vién tham
1a gan cac khoang cap do xam nhat dinh thudc
mot nhoém ddi tugng nao do co tinh chét tuong
d6i ddng nhat nhdm phén biét cac nhom d6 voi
nhau trong khuon khé anh cho truge. Dya vio
cac tinh chit phd hodc cu tric khong gian dic
tinh cua d6i tuong ta co thé phan loai theo mot
quy luat nao do.

Phan loai c6 thé dugc thuc hién theo
phuong phép giai doan bang mat hodc nho sy
trg gitp cia may tinh. K¥ thuat phan loai nho
su trg giup cua may tinh ngay cang duogc ap
dung trong thyc té voi hai phuong phap co ban
la phan loai c6 kiém dinh (Supervised
Classification) va phan loai khong kiém dinh
(Unsupervised Classification).

Co so dé thuc hién bai toan phan loai 16p
phi1 bé mt tir anh vién tham chinh 1a dic trung
phé cua tdm anh vién tham. Thuit toan SVM
cling thyc hién bai toan phan loai nay dua trén
dic trung phd cia anh vién tham da phd. Qua
trinh phan loai 16p phi tr 4nh vién tham sir
dung SVM dugc thuc hién theo cac budc sau:

Buéc 1: Pinh nghia cac mau 16p phu -
Céac mau 16p phu dua vao can co sy khac biét
vé phd va cdu trac ty nhién cua ching. Pic
biét 1a day du va thoa man voi yéu cau phin
loai dat ra.

Bu6e 2: Chon ving mau - ving mau lya
chon can c6 tinh dic thu trén tu liéu anh va sb
luong viing mau cang nhiéu thi cang chinh xac.

Budc 3: Huin luyén mau - Dya vao cic
mau dd chon SVM s& “hudn luyén” dé xic
dinh dic trung vé phd va dinh hinh cdu tric
ctia mau 16p phu do.
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BudGc 4: Phan loai cac dit liéu méi: Tat ca
cac pixel c¢6 trén anh s¢ dugc phan loai vao cac
16p phu da dinh nghia bang thuat toan SVM.

3.4. Thwe nghiém

Khu vyc thue nghiém: Mot phdh cua khu
viee My Pinh - Ha Noi

Khu vyc thuc nghiém nim & phia Dong
cua xd My Pinh, Tu Liém, Ha N§i. Voi dién
tich 400 m” .

Khu vuc 1a ving triing thap trén nén dat
yéu, c6 nhiéu hd, dim, nén khé khan trong viéc
tiéu thoat nudc, gay ung ngap cuc bo thuong
xuyén vao mua mua.

Thanh phan 16p phi cta khu vuc chon lam
thuyc nghiém kha phong pha, gdm cé: Puong
giao thong, thyc vat, nha & va mat nude.

Phan mém sir dung: Envi 4.7
Tw liéu vién tham: Anh phé cia hing
Quickbird véi @ phén giai phé la 2,4 m.
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Hinh 03. Anh phé ciia hang Quickbird mét phén khu vwe My Dinh — Ha Nji
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Hinh 04. Hudn luyén mau SVM

Nguyén tdc thuc hién phan logi theo
phwong phap SVM

Trong gidi han d¢é tai chung t6i xin trinh bay
phuong phap phan loai 16p phu bé mit ¢ kiém
dinh va st dung thuat toan Support Vector
Machine. Phuong phép nay s€ thuc hién hai

giai doan chinh dé phan loai 16p phu cu thé 1a
huén luyén mau va tién hanh phan loai.

Huén luyén mau ddi véi phan loai 16p phu
bé mit tir tu liéu anh vién tham dugc dién ra
nhu sau:
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Ld'y mau

Viéc 1dy mau c6 thé dugc tién hanh ngay
trén anh hodc tién hanh ngoai thyuc dia, dé han
ché sai s6, dam bao khach quan chinh xac thi
chung ta phai di thyc dia dé ldy mau 1a t6t
nhit. Cac méu 16p phu dwa vao can cé su khac
biét vé phd va cau trac ty nhién.

Nhung do khong diéu kién nén bai nghién
ctru ching t6i da sir dung 1 tdm anh vé tinh
tuong ddi rd nét va lay mau trén anh.

Ta chon 5 16p phu bé mat gdm: Mat nudc
(Mat Nuoc), duong giao thong (Duong GT),
nha ¢ (Dat o), ruong va tham thuc vat (Ruong).
Dé phan biét cac mau va cac 16p phu khac
nhau ta chon mau cho cac 16p phu: Red, Green,
Blue, Yellow, Cyan....

O thyc nghiém nay, ta liy 04 mau 16p Mat
Nuoc, 07 mau 16p Tham TV, 05 mau 16p

,‘*’
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Hinh 05. Két qud phan loai theo
phwong phap SVM

cue dai

Két qua sau khi phan loai cua cac phuong
phap thé hién & hinh 06, hinh 07, hinh 08 va so
sanh v&i két qua chuan doan bang mét trén anh
ta c6 thé thiy rang: Tat ca cac phuong phap
déu c6 mot vai sy nham 1n vé 16p dudng giao
thong va 16p nha ¢, tham thyc vat va mat nudc
do phé phan xa cua chiing co gia tri do xam
tuong ty nhau.
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Hinh 06. Két qud phdn loai
theo phwong phdp Xdc sudt

Duong GT, 07 mau 1ép Dat o va 03 mau 16p
Ruong. Tir cdc ving mau da lya chon ta s& c6
duoc tong sb pixel cia timg loai mau.

Tién hanh phan logi

Str dung cac mau di chon tién hanh phéan loai
theo phurong phép phan loai ¢6 kiém dinh. Cac
ldy mau di chon sir dung chung cho tat ca cac
phuong phap phéan loai (Phuong phap SVM,
xéac suét cuc dai va khoang cach nho nhét).

Vi phuong phap SVM, thudt toan SVM sé
“huén luyén” dé xac dinh dic trung vé phd va
dinh hinh c4u tric cia mau 16p phu d6. Tét ca
cac pixel c6 trén anh s€ dugc phan loai vao cac
16p phu da dinh nghia.

Két qua sau phan loai, ta thu dugc 16p phu
bé mat véi cac 16p mat nude (Blue), tham thuc
vat (Green), duong giao thong (Red), nha &
(Yellow), rudng (Cyam) nhu sau:
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Hinh 07. Két qud phén logi theo
phwong phap Khodng cdach
nhé nhit
Danh gia do chinh xdc

Duya vao ma tran sai s6 va hé sb Kappa
dé danh gia twong ddi do chinh xac két qua
phan loai.

Nhin vao ma tran sai sb dé biét duoc do
chinh xac cua két qua phan loai bang cach so
sanh anh d3 phan loai véi cac tai liéu bé mat
thuc t& da biét. ENVI c6 thé thanh ldp ma trin
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sai s0 st dung hodc 1a anh b& mit thyc t€, hodc
st dung cac mau ROIs thuc té.
Két qua so sanh s¢ xuat hién trén man hinh

Support Vector Machine

dudi dang mot ma tran sai sO, trén bang ma
tran ket qua nay bao gom ca d9 chinh xac cua
ket qua phan loai.

Bang 01. Ma trdn sai $6 clia phwong phdap SVM

Class GT Nha Ruong ThamTV MN
Duong GT 17 12 0 0 0
Nha o 2 33 0 0 0
Ruong 1 0 33 0 0
Tham TV 0 0 3 86 0
Mat Nuoc 0 1 0 0 184
Total 20 46 36 86 184
Do chinh xac Overall Accuracy = (353/372) 94.8925%,
He¢ s6 Kappa = 0.9242
Maximum Likelihood (Xdc sudt cwec dai )
Bang 02. Ma trdn sai $6 clia phwong phap Xdac sudt cwe dai
Class GT Nha Ruong Tham TV MN
Duong GT 17 9 0 0 0
Nha o 3 37 0 0 27
Ruong 0 0 34 0 9
Tham TV 0 0 2 86 0
Mat Nuoc 0 0 0 0 148
Total 20 46 36 86 184
Overall Accuracy = (322/372) 86.5591%
Heé s6 Kappa=0.8110
Minimum Distance (Khodng cdch nhé nhdt)
Bang 03. Ma trdn sai $0 ciia phwong phap Khodng cach nho nhdt
Class GT Nha Ruong Tham TV MN
Duong GT 16 20 0 0 0
Nha o 4 18 1 0 0
Ruong 1 4 29 0 0
Tham TV 0 0 6 86 0
Mat Nuoc 0 4 0 0 184
Total 20 46 36 86 184

Overall Accuracy = (333/372) 89.5161%

He¢ s6 Kappa = 0.8439

Két qua va mot s6 nhdn xét

Chuan doan anh bang mét va so sanh vaoi két
quéa khi thuc hi¢n cac phuong phap phan loai
khéc nhau ta thiy: Cac phuong phap déu c6 mot
vai sy nham 14n giita cac 16p pha ¢6 thanh phan

cau tao kha gidng nhau, dan dén phd phan xa cia
ching c6 gia tri d6 xam tuong ty nhau. Vay nén,
diéu quan trong trong khi phan loai anh vién
tham 1a Iya chon mau sao cho 16p mau thé hién
rd nhét tinh dac thu ctia nd.

Xét hé sb Kappa ctia cac phucyng phap:

- Phuong phap SVM: H¢ sO0 Kappa =
0.9242;
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- Phuong phép xac suit cuc dai: Hé sb
Kappa=10.8110;

- Phuong phap khoang cach nho nhat: Hé sb
Kappa =0.8439.

Két hop v&i ma tran sai s6 ta co thé dé
dang nhan thay kha nang phan loai ciia phuong
phdp SVM c6 d9 chinh xdc cao hon cac
phuong phap khac. Hon nita, nhin vao két qua
phan loai, bang mit thudng ta ciing co thé dé
dang nhan ra, ranh gioi gitta cac ddi tuong
trong phéan loai SVM rat rd nét va chinh xac.

Ta c6 thé nhan thdy SVM cé dic trung co
ban sau:

- Thr nhét, n6 luén két hop véi dir lidu co ¥
nghia vé mit vay 1y.

- Thir hai, né can mot tdp cic mau thyc té

dé huan luyén rat nho.

Dé danh gia khach quan vé d6 chinh xac
cua cac phuong phdp phan loai ching t61 da
thuc hién phan loai v6i mot tim anh khac va
phan loai nhiéu 1an, voi sd lwgng mau thuc té
thay d6i (ting dan sd ving ldy mau trén anh —
cac pixel anh ting 1én). Dbi voi cac phuong
phédp phén loai thong thuong thi do chinh xac
(Overall Accuracy, Kappa Coefficient) khong
6n dinh va hau nhu ting néu s6 lwong méu
ting 1én va sy khac biét giita cac mau 16n.
Nhung véi phuong phap SVM do chinh xac
cao va rat on khi thay ddi s lwgng mau thyc
té. Ta c6 thé quan sat dd thi su bién doi cua
Kappa dé thay rd hon.

Do thi su bién dong cua Kappa nhu sau:

122 153 269

=S VM
=f=XSCD
== KCNN

734 1049

Hinh 09. Su thay doi ciia dé chinh xdc Kappa khi sé lwong mau thay doi

Véi vu dién cta phuong phap SVM chi cin
s6 lugng mau thyc té it ma do chinh xac phan
loai 16p phti van cao.

IV. KET LUAN

Phuong phap phéan loai SVM phéan loai véi
d6 chinh xac t6t va 6n dinh hon cac phuong
phap khac khi s6 lwong miu thyc té thay doi.
Hon nita, khi nhin bang mit vio bé mat 16p
pht sau khi phin loai ddi chiéu véi anh ban
dau ta c6 thé dé dang thay phuong phap SVM
ranh giGi giita cac 16p phu réat rd rang.

- Thuat toan SVM c6 dd chinh xac cao hon
so voi thuat toan thong thudng

- Thuét toan SVM c¢6 uu diém trong trudng

hop thuc dia kho léy mau, khu vuc rong 16n va
tiét kiém duogc chi phi va thoi gian.
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Kinh té & Chinh sich

USING OF SUPPORT VECTOR MACHINE ALGORITHM
FOR LAND COVER CLASSIFICATION

Nguyen Thi QOanh, Phung Minh Tam
SUMMARY

Land covers reflects the natural condition of the earth's surface, for example, forests, grasslands, deserts, etc.
Thanks to satellite remote sensing data it is possible to analyze and evaluate fluctuations of the land cover in a
wide area with high economic efficiency over time and space. The world nowadays, algorithm support vector
machine (SVM) has been applied to classify land cover from remote sensing imagery. In this paper, Basic
classifications of land covers products for remote sensing imagery based on spectral characteristic of remote
sensing imagery. SVM algorithm also based on the spectral characteristics of the multispectral remote sensing
images. The process of classification uses SVM was a four steps: Define overlay template, select the template,
sample training, classifies the new data. Conducting experiments on Envi 4.7 software for its popular image
Quickbird spectral resolution of 2.4 m (one area My Dinh — Ha Noi) uses different classification methods, and
conducting comparative taxonomy analysis and synthesis of the results obtained. SVM methodis better than the
accuracy and stability by any method when the actual model number change. In addition, the use of SVM
method boundaries very clear coating.

Keywords: Application of SVM algorithm, image classification, land cover classification, Supervised
classification algorithm, Support Vector Machine, SVM algorithm.
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