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NGHIEN CUU UNG DUNG MANG NORON NHAN TAO
TRONG PHAN LOAI LOP PHU MAT DA7T
Truong hgp nghién ciru tai khu vue ven bién huyén Hoai Nhon, tinh Binh Dinh

TOM TAT

Nguyén Thi Hong’, Vii Thi Phwrong
Truong Pai hoc Khoa hoc — PH Thai Nguyén

Viéc phan loai 16p pht mat dat c6 y nghia quan trong trong viéc quan 1y tai nguyén thién nhién.
M6 hinh mang noron nhén tao da va dang duoc ung dung c6 hi€u qua trong viéc nhan dang va
phan loai cac d6i tuong trong d6 c6 phan loai 16p phi mit dat. Trong nghién ctru nay, mé hinh
mang noron nhan tao dugc st dung dé phan loai 16p phu mat dét tai khu vuc ven bién huyén Hoai
Nhon, tinh Binh Dinh. Két qua nghién ctru cho thiy 16p phi mat dat tai khu vuc nghién ciru dugc
chia thanh 9 loai. Nghién ciru ciing so sanh két qua clia phuong phap nay vai cac két qua dat duoc
tir hai phuong phap phd bién 1a phan loai bang xac suét cyc dai (Maximum likelihood) va phan
loai dwa trén khoang cach t6i thiéu (Minimum distance classification). Két qua so sanh cho théy,
phén loai 16p phi bing mang noron ¢ d6 chinh xac cao véi s6 lan hun luyén mau phu hop.

Tir Khéa: Vién tham, ban do, 16p phi mdt dat, mang Noron, ENVI

DAT VAN DE

L6p phii mat dat 1a mot trong nhiing thong tin
quan trong giip cac nha quy hoach, nha
hoach dinh chinh sach ¢ cai nhin tong quan
vé hién trang 16p phu qua timg thoi ky. Hién
nay, dé co duoc thong tin nhanh nhat vé 16p
phu mat dat thi viéc sir dung tu liéu anh vién
tham c6 y nghia thyc tién va khoa hoc cao,
céc thong tin nay c6 thé thu thap nhanh chong
thong qua qua trinh phan loai anh vién tham.
C6 nhiéu phuong phip phan loai anh vién
tham khac nhau tuy thudc vao tung dic thu
ctia cac bai toan cu thé va nhiém vu phan loai.
Mot sb phuong phap phd bién hién nay dang
duogc ap dung dé phan loai 16p phu bao gom:
Xéc suit cuc dai (Maximum Likelihood ),
Khoang cach ti thiéu (Minimum Distance),
Cay quyét dinh (Decision Tree) v.v.

Nhirng nim gin diay dé xdy dung mé hinh
phan loai hiéu qua nhat, cac nha khoa hoc da
va dang nd lyc nghién ctru phuong phap mod
phong tu duy cua bd 6c con nguoi, trong do
mang noron nhéan tao 1a cong cu dién hinh.
Mang noron nhan tao (Artificial Neural
Network), mét mo hinh xtr ly thong tin phdng
theo cach thirc xtr 1y thong tin cua cac hé
noron sinh hoc dd duoc tng dung nhiéu trong
cac bai toan phan 16p va du bao thong qua
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Qua trinh hoc tir cac tdp mau huan luyén. Trén
thé gidi, mang noron nhan tao di dwoc nghién
cuu ung dung trong nhan dang giong ndi [9],
du doan ciu trac protein [10]. Tai Viét Nam,
mang noron nhan tao dugc nghién cuu Ung
dung trong du bao luu luong nude [4], hd trg
cong tac chon thau thi cong [2]. Trong cac
nghién ctu trén, mang noron nhén tao cho
kha ning nhan dang va phan loai t6t.

Mang no ron nhan tao da dugc chiing minh la
mdt cong cu tot sir dung phan loai dbi twong
va phan loai anh vién tham, cu thé mang
Noron nhan tao da c6 Gng dung trong siéu
phan giai ban d6 16p phu [3], tuy nhién cac
cong trinh nghién ctru vé ndi dung phan loai
16p pht chua c6 nhiéu. Bai bao nay tac gia
nghién ctu kha nang st dung mang noron
trong phén loai 16p phu mat dat véi diém thyc
nghiém duoc tién hanh tai khu vuc ven bién
huyén Hoai Nhon, tinh Binh Dinh. Huyén
Hoai Nhon dugc dinh hudng la d6 thi hat
nhén, 1a trung tdm thuwong mai dich vu - du
lich, san xuét tiéu thu cong nghiép phia Bic
cua tinh Binh Dinh. Duva trén co s& dinh
huong do, tac gia lya chon khu vuc thuc
nghiém la huyén Hoai Nhon.

DU LIEU NGHIEN CUU

Dénh gia kha ning phan loai anh vién tham,
tac gia tién hanh thuc nghiém phan loai 16p
phu mat dat voi anh SPOT - 5 khu vuc ven
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bién huyén Hoai Nhon, tinh Binh Dinh (P
phan giai khong gian: 2,5m; Elipxoid: WGS-
84; anh gdm 4 kénh phd). Anh dugc nin
chinh vé hé toa d VN2000 theo ban do dia
hinh ty 1& 1: 500.000 (thanh 1&p nam 2002)
cua khu vyc nghién ciru.

Anh SPORT - Khu vuce ven bicn Houi Nhon - Binh Dinh

Hinh 1. Anh Sport 5 — Khu viee ven bién huyén
Hoai Nhon, tinh Binh Pinh

PHUONG PHAP NGHIEN CUU
Trong qué trinh nghién ctru tic gia st dung
mot s6 phuong phép sau:
- Phwong phdp thu thdp tai liéu: Tién hanh
thu thap anh vién tham va ban do dia hinh, tai
liéu diéu kién tu nhién, kinh té xa hoi, dia
chat,... cua khu vuc nghién ctru.
- Phurong phdp diéu tra khao sét thuc dia:
Thu thap mau huin luyén, mau huan luyén
duoc thu thap truc tiép trén thuc dia bang viéc
sir dung may GPS cam tay, xac dinh vi tri cac
loai 16p phu ngoai thuc dia, xay dung tap mau
huan luyén (training data) phuc vu cong tac
phan loai anh va mau kiém chang (test data)
lam co s¢ danh gia do chinh xac phéan loai.
- Phwong phdp danh gid, so sinh: Dé danh
gia tinh kha dung cua thuat toan mang noron
nhan tao trong phan loai anh vién tham, két
qua phan loai bing mang noron nhin tao
dugc so sanh véi két qua phan loai cua hai
phuong phap co ban la Maximum Likelihood
(MLK) va Minimum Distance (MND). Quéa
trinh thyc nghiém phan loai thuc hién bing
phan mém ENVI 4.7,
Do chinh xac phan loai cua tung thuat toan
dugc danh gia qua céac chi tiéu: hé so Kappa
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(Kappa Coeficient), dé chinh xdc tong thé
(Overall Accuracy), dé chinh xdc ban do
(Producer Accuracy), do chinh xdc nguoi sie
dung (User Accuracy). So sanh cic chi tiéu
danh gid do chinh x4c cua thuét toan mang
noron véi cac thuét toan co ban, tir d6 co thé
két luan vé kha ning phan loai 16p phu cua
mang noron nhan tao.
Phdn mém ENVI
Phin mém ENVI (the Enviroment for
Visualizing Images) 1a mot hé théng xir ly
anh kha manh. ENVI duoc xay dung dé dap
g yéu ciu cua cac nha nghién ciu c6 nhu
cau st dung dit liéu anh vién tham, bao gom
cac loai anh vé tinh va anh may bay [1].
KET QUA NGHIEN CUU
Kha niang phén loai 16p phi ctiia mang
noron nhin tao
Chon méu thuc nghiém
bé phuc vu cho viéc phan loai l6p phu mat
d4t khu vuc ven bién huyén Hoai Nhon — tinh
Binh Pinh, tic gia tién hanh 1dy 199 miu cho
9 16p phu, trong d6 111 mau phuc vu cho viéc
phan loai anh va 88 mau 1a miu kiém tra dé
danh gia d¢ chinh xac sau phan loai.

Bang 1. Bdang danh sdch sé lirong mau

Loai l6p phii | MAu trén anh | S0 149N9
: méu
Mt nuéc 1 21
Mt nuéc 2 11
Mt nu6c 3 36
Thyc vat 1 20
Thyec vat 2 18
Dit canh tac 1 19
Dit canh tac 2 11
Pat xay dyng 1 . 45
. =
bat xay dyng 2 k\ : 18
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- Tinh toan chi sb thong ké viing mau: Sau khi
chon mau, tién hanh tinh toan chi s6 théng ké
viing mau va sy khac biét giita cic mau. Mdi
mau phan loai dugc tinh toan dé so sanh su
khéc biét voi cdc mau con lai. Néu cap gia tri
nam trong khoang 1,9 dén 2,0 ching t6 co su
khac biét tot; néu tir 1,0 dén 1,9 thi nén chon
lai dé co su khac biét t& hon; néu nho hon 1
thi gop hai 16p dé tranh nham 14n.

Két qua cho thiy cac cip gia tri déu nam
trong khoang 1,9 dén 2,0 chiing té cdc mau co
su khac biét tot, diéu nay tao diéu kién cho
viéc phan loai dat dugc do chinh xéc cao.

Céu triic mang noron

Pé st dung mang noron nhén tao cho phan
loai anh vién tham, céc yéu td cua mang
noron can duoc xac dinh bao gém: dir liéu
dau vao intput, dir liéu dau ra output, va sb
luong 16p ciing nhu s6 luong noron 4n.

Khi str dung mang noron dé phan loai 16p phu
mit dat cho khu vuc ven bién huyén Hoai
Nhon — tinh Binh Dinh, cin phai xac dinh rd
du liéu dau vao va dit liéu dau ra va sd luong
16p an.

- Dit liéu dau vao: gia tri dau vao cua mang
noron chinh la vec to gia tri d0 xam (DN
vector) ciia anh vién tham. Cuy thé dbi véi anh
vién tham khu vuc nghién ciru s& c6 4 noron
tuong trng voi 4 kénh ctia anh SPOT - 5.

- Dit liéu dau ra: Dit liéu dau ra cua mang
noron khi str dung dé phan loai s& c6 gia tri
trong khoang 0-1. S lwong noron & 16p dau
ra chinh bang s6 luong 16p phii. Cu thé co 9
noron tuong ung véi 9 16p phu (Mét nudc 1;
Mat nuée 2; Mat nude 3; Thue vat 1; Thuc
vat 2; Dét canh tac 1; Dat canh tac 2; Dt xay
dung 1; Dat xay dung 2) cAn phan loai.

- S6 lugng 16p 4n va noron an theo D.
Stathakis [8], s6 16p 4n chi can 1 va néu goi
s6 noron dau vao 1a n thi s noron trong 16p
4n can la (2n+1). Nhu vay, sb 10p 4n s& su
dung 1a 1 va sb noron trong 16p an 14 9. SO
lugng noron trong 16p an nhu vay ciing phu
hop voi nhing phat hién vé cu trac mang no
ron sir dung cho phan loai 16p phu cua Paola
and Schowengerdt [7].

Lap nhip Ly dn Lép xuit

§6 nidt dn = 2n+1

Hinh 2. Cdu triic mang noron
Két qud phén logi
Sau khi tién hanh phan loai 16p phu tai khu
vuc ven bién huyén Hoai Nhon, tinh Binh
Dinh theo 3 phuong phép: Neural Net (NN),
Maximum Likelihood (MLK) va Minimum
Distance (MND). Két qua phén loai anh dugc
trinh bay nhu hinh 3a, 3b, 3c. Két qua tinh
toan cac chi tiéu danh gia do chinh xac phéan
loai cua 3 phuong phap dugc trinh bay trong
bang 2.
Qua két qua tinh toan do chinh xac thong qua
ma tran thong ké d6 chinh xac phén loai ta
thdy: v6i 111 mau huin luyén, két qua phan
loai 16p phu bang phuong phap NN co do
chinh x4c cao nhét voi d6 chinh xac tong thé
la 98,1086% va giam dan xudng 2 phuong
phap MLK (94,0485%) va MND (81,5309%).
So sanh d¢ chinh xac phén loai cta 3 phuong
phap theo hé s6 Kappa, c6 thé thdy ciing nhan
duogc két qua twong tu. Thuat toan phan loai
st dung mang noron cho d§ chinh xac phan
loai cao nhit véi k = 0,9733; tiép theo la thuat
toan xac suit cuc dai c6 k = 0,9187 va thuat
toan khoang cach tdi thiéu c6 « = 0,7618
Ngoai ra bang phuong phip quan sat truc
quan cac hinh (3a), (3b), (3¢), c6 thé thiy rd
nhitg wu diém cua phuong phap NN vuot
trdi hon han so voi 2 phuong phap MLK va
MND. Két qua dugc cai thi€én mot cach ro rét
nhit c6 thé nhin thiy khi so sanh 16p xdy
dung va 16p thuc vat. Pac trung ctia khu vuc
nghién ciru 14 ving ven bién nén bao gdbm chit
yéu 1a mat nude va thuc vat, 16p xay dung &
nhitng khu vyuc nay thuong han ché va thua
thét, nhung nhin anh cta 2 phuong phap
MLK va MND théy ring 16p xay dung twong
d6i nhibu, dat xay dung & day bi 1an nhidu
vao 16p thuc vat. Tir d6 c6 thé két luan
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phuong phap phan loai sit dung mang noron
c6 d0 chinh xac cao hon 2 phuong phap: phan
loai theo ham xac suét cuc dai va phan loai
theo khoang cach ngin nhat.

Quan hé giira s6 14n huin luyén miu véi do
chinh xac phan loai

Trong bai toan phan loai, s6 1an huan luyén co
anh huong mat thiét dén d6 chinh xac phén loai.
Dé xac dinh mdi quan hé gitra s6 lan huan
luyén mau voi sai s6 huin luyén mau va do
chinh xac két qua phan loai, thuc nghiém
duge tién hanh phan loai véi s6 1an huin
luyén mau lan luot 1 1 1an, 2 lan, 5 lan, 10
lan, 20 1an, 50 1an, 100 1an, 200 1an, 500 lan
va 1000 lan.

Meural Met RMS Plat

Training

Hinh 4. 6 thi bié,q th_i;ai 56 hycfn luyén mau tir 1
lan dén 100 lan

NEURAL NET

MAXIMUM LIKELIHOOD

Theo bang 3, khi s6 1an huan luyén mau ting
thi sai s6 huin luyén giam nhanh trong
khoang 10 lan dau (tir 0,3762 vé 0,1766). Sau
d6, sai s6 huan luyén gan nhu khong giam du
sO lan hudn luyén ting lén rat nhiéu (tur
0,1766 vé 0,2104).

Khi s6 1an huén luyén tang thi ca do chinh xac
tong thé va chi s6 k déu tang. PO chinh xéac
tong thé tang tir 91,00% (1 lan) 1én 98,11%
(1000 1an 13p) va h¢ s6 Kappa ting tir 0,876
(11an) 1én 0,973 (1000 lan).

KET LUAN

Mang noron nhén tao da duoc st dung trong
nhan dang va phan loai cac ddi tuong khac
nhau. P6i v6i 16p phu mat dat, nghién ciu
nay cho thidy mang noron nhan tao c6 kha
ning phan loai voi d6 chinh xéac tdt, cao hon
han so v&i cac thuat toan thuong dung nhu
xéc suat cyc dai hay khoang cach ngan nhat.
Trong phén loai 16p phu mit dit bing mang
noron nhén tao, sb 1an huin luyén mau co6 anh
huong dang ké dén do chinh xac phan loai.
Theo nghién ctru, s6 1an huin luyén miu cin
phai tir 5 1an tré 1én dé c6 sai sb huén luyén
nhd va d6 chinh xac phan loai cao. Ngoai ra,
khong nhat thiét phai hudn luyén miu nhiéu
lan dé dat két qua tot trong khi thoi gian huin
luyén nhiéu.

MININUM DISTANCE

Hinh 3. (@), (b), (¢) Két qud phdn loai I6p phii theo cdc thudt toan NN, MLK, MND
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Bang 2. So sanh do chinh xdc phdn logi theo 3 phuwong phap NN, MLK, MND

Phwong Lop phu Mat Mat Mt Thue vat Thuc Pit canh

Pit canh  Dit xdy Pit xay
phap D6 chinh xdc (%) nuéc 1 nuéc 2 nwéc3 1 vat 2 tac 1 tac 2 dung 1 dung 2
User Acc. 99,60 91,97 84,79 98,39 90,57 99,12 99,13 94,51 99,89
NN Prod. Acc. 98,96 97,16 100,00 100,00 88,37 96,48 97,73 68.36 98,73
Overall Accuracy = 98,1086%
Kappa Coeficient = 0,9733
User Acc. 100,00 52,34 100,00 100,00 100,00 99,89 100,00 96,18 100,00
MLK Prod. Acc. 87,78 99,92 96,98 100,00 99,97 100,00 98,31 100.00 99,35
Overall Accuracy = 94,0485%
Kappa Coeficient = 0,9187
User Acc. 96,96 24,53 100,00 99,95 99,76 97,98 100,00 96,88 100,00
MND Prod. Acc. 63,53 86,70 100,00 100,00 100,00 99,00 100,00 82,14 99,35
Overall Accuracy = 81,5309%
Kappa Coeficient = 0,7618
Bang 3. Anh hurong cua sé lan huan huyén mau dén dg chinh xéac phan logi
S6 lan 1 2 5 10 20 50 100 200 500 1000
Training RMS 0,3762 0,2361 0,1975 0,1766 0,1631 0,1655 0,1644 0,1650 0,2139 0,2104
Overall Accuracy 91,00% 91,62% 92,97% 92,76% 92,46% 93,13% 92,99% 92,79%  98,37%  98,11%
Kapp Coefficient 0,876 0,885 0,904 0,901 0,897 0,906 0,904 0,901 0,977 0,973
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APPLICATIONS OF ARTIFICIAL NEURAL NETWORK

IN LAND COVER CLASSIFICATION

Case study for the coastal area of Hoai Nhon district, Binh Dinh province

Nguyen Thi Hong", Vu Thi Phuong
University of Science — TNU

Land cover classification has a significantrole in natural resource management. The artificial
neutral network has been successfully applied in the identification and classification of some
objects including land covers. In this paper, the artificial neutral network was applied toclassify
land covers of the coastal area in HoaiNhon district, BinhDinh province. The research results
illustrated that the land covers in the research area are classified into 9 different types. The
classification results of this method were compared with two other popular classification methods
namely maximum likelihood and minimum distance.The comparison shown that classification by
artificial neural network has higher accuracy than by maximum likelihood and minimum distance
with the appropriate number of neural-network training repetitions.

Key words: Remote sensing, maps, landcover, Neural Network, ENVI.
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