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Tom tit
Vi sw phat trién nhanh chong ciia cdc phwong phdp thu nhdn va leu triv div liéu
vién tham. Ngay nay, khoi di liéu khong 16 can dwoc xir Iy va phdn tich. Cdc dir liéu
nay qud 1ém nén kha nang cia cdc chuyén gia khéng con di nita, dan dén nhu cau vé
cdac phiwong phép phan tich dit liéu tr dong lién tuc ting. Ung dung mang no ron nhan
tao la mot trong nhitng gidi phdp gidi quyét van dé trén. Bai bdo dé xudt thudt todn chi
tiét hudn luyén mang no ron nhdn tao mét I6p va ng dung phdn loai anh vién tham.
Két qua thuce nghiém, danh gid do chinh xdc cho thdy, phirong phdp néy hoan toan
kha thi va don gian dé ban tw dong hoa phan logi cac doi twong thé hién trén anh vién
thdm, phuc vy cho viéc thanh Idp, cdp nhdt dit liéu khéng gian dia Iy quoc gia.
Tir khéa: Mang no ron nhan tao; Moment; Phan loai anh vién tham.
Abstract

Detailed algorithm for remote sensing image classification using single-layer
neural networks

In context of the rapid development of remote sensing data acquisition and
storage methods recently, big data should be processed and analyzed. Conventional
image classification methods may not suit in analyzing such big data and thus there is
an increasing demand for automated data analysis methods. Application of artificial
neural networks is one of the solutions to solve the above issue. This paper proposes
a detailed algorithm for training single-layer neural networks and its application
for remote sensing image classification. Experimental results and accuracy
assessment showed that this method was quite feasible and simple to semi-automate
the classification of objects represented on remote sensing images, contributing in
establishing and updating national geospatial data.

Keywords: Neural network; Moment; Classification of remote sensing images.

1. Pit van dé vién tham dé thanh l4p, cap nhat dit liéu
nén dia ly theo hudng ban tu dong hoa
hau nhu thiéu ving, phuong phép truyén
thong hién nay chu yéu giai doan anh

Ngay nay, co rat nhiéu tai liéu vé
vién tham dugc xuat ban trong va nudc
ngoai lién quan dén van dé tu dong hoa

phén loai anh vién tham, song chi yéu
trong cac linh vuc chuyén dé. Cac tai
lidu trong nude chu yéu cong bd két qua
ung dung mang no ron trong phan loai
anh vién tham thong qua céc thanh cong
cu (Tool) c6 sin trong cac phin mém
thuong mai, viéc dua ra thudt todn chi
tiét vé van dé nay chua dé cap. Cac cong
trinh lién quan dén tmg dung cong nghé

vién tham bang mit.

Nhimg kién thiic co ban vé mang
no ron nhan tao trinh bay trong tai li¢u
huéng din “Xu ly va giai doan anh sb
vién tham” cia cic tac gia (san pham dé
tai cap Bo Tai nguyén va Moi truong, ma
s6 TNMT.2018.08.08). Bai bao niy trinh
bay thuat toan chi tiét hudn luyén mang
no ron nhan tao mot 16p va ing dung phin
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loai anh vién tham phuc vu cho cong tac
thanh 14p, cap nhat dir liéu khong gian dia
ly quoc gia.

2. Huin luyén mang

Mang no ron mot 16p la dang don gian
nhét cua céc mang no ron nhén tao, no chi
gom 16p vao va 16p ra, khong c6 cac 16p
an. C6 nhiéu mo hinh mang no ron mat
16p, sau day trinh bay mang Perceptron.
D6 13 mang truyén thing c6 nhidu dau ra,
thuong dugc su dung khi 16p ra bao dam

kha tach tuyén tinh. Trudng hop nguoc
lai, str dung mang no ron nhiéu 16p.

Ky hiéu véc to diuvaola X = (xl, -

,x )' va véc to dau ra laY = Wy Voo

v, )T trong d6, n - 1a s6 tin hiéu dau vao,
tuong tng vdi n no ron cua l6p vao; m - 1a
s6 no ron cua 16p ra, tuong Ung véi m no
ron cua lép ra (Hinh 1).

Ky hi¢u w, - la trong s6 cua khdp noi
gilra no ron 7 cuia lép vao va no ron j cia
Iopra,i=1+n;j=1+m

LépraY

Vm

Hinh 1: Mang no ron mgt lop

Lop vao X
X1
x2
Wnl
Xn Wn2
Wnm
Ky higu W, = (w,, W), =1

+m - 13 véc to trong sd cua cac khop noi
gilta cac no ron 16p vao va lép ra i.

Téap hop cac véc to trong so trén tao
thanh mgt ma tran trong so:

Khi 6, véc to dau vio ctia 16p ra tinh
theo cong thuc:
=F(i),i=1+m 3)
Céc phan tir ciia véc to dau ra tinh
theo cong thuc:

W=(W, Wy, W), hay: Trong d6, F 1a ham kich hoat. Trudng
WIL W21 ... Wal hop mang chi lién quan dén sb duong
Wi W W (+), F liy ham sigmoid: F(x) = 1/(1 +
W= (1) e",‘), truong hqp mang lién quan dén ca
dau am (-) va dau duong, F lay ham tang
Wim, Wam ... W hyperbol: (e - 1)/(e* + 1).
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‘Gié st cho cap mau X, Y) gdm véc
to dau vao X = (x, x,,..., x)T va Vé’C to
dau ra Y. =, Vareoes v )i, n-1aso tin
hi€u dau vao, m - 1a s6 no ron cua 1p ra.

Huén luyén mang 13 xac dinh ma trin
trong $6 W, sao cho véc to dau vao X, xé4c
dinh véc to dau ra Y’ so voi Y, thoa man
trong han sai cho phép.

Cac buée huan luyén (cho mdt céap
mau) tién hanh nhu sau:

Budc 1: Nhap dir lidu ban dau

- 86 no ron ciia 16p vao X va ca 16p
ra Y , tuong ung la n va m,

- Véc to du vao X, = (x,, x..., )"
vavéctodauraY =, V... ¥,)

- Téc d6 huin luyén o; moment f3;
gidi han sai s6 0 va giéi han vong lap
Epoch;

- Ma trén trong s6 W 14y ngau nhién
trong khoang [-0,5; 0,5]. Lay / = 0.

Bude 2: Tinh [ =1+ 1, néu !> Epoch,
chuyén dén budc 3.

- X4c dinh véc to dau vao cua 16p ra:

[=W.X =,L,....L)

- Xéc dinh véc to ddura Y = (",

| ASVPRI U L
y,=F0),i=1~+m,

F 1a ham kich hoat.

Tinh sai s binh phwong trung binh
theo cong thuc:

m
MSE =(Z (yi- y’i)?)/m, 4)
i=1

néu MSE < 0, chuyén dén buéc 3.

- Hiéu chinh ma tran trong s6 W =
(W, W,,..., W )T

+ Xéc dinh véc to gia s6 hiéu chinh
trong s6, theo cong thirc:

AW. =-o.X.(y' —y) +B.

AW (I-1),i=1+m, )

Nghién ciru
, Trong do, AW (I-1) - 1a la véc to gia
0 hi¢u chinh ctia vong 1ap trudc.
+ Xéc dinh céc véc to trong s6:
Wi=Wi+AWi,i=1+m.
Quay lai buoc 2.

(6)

Buée 3: Két thic huén luyén mang.

Nhu vay, ddi voi mot cadp mau, sau
khi hudn luyén mang ta thu dugc ma tran
trong s6 W. Thudng s6 cip mau bang sd
no ron cua lgp ra trong mang.

Huén luyén cho tit ca cic cip mau, ta
thu dugc tap hop cac ma tran trong sb cua
mang no ron.

3. Phan loai anh vién tham bing
mang no ron mot 16p

Mang no ron mdt 16p dugc st dung
trong phan loai 4nh vién tham khi c4c 16p
d6i tuong phan loai thoa man tinh chat
kha tach tuyén tinh, vi du nhu: mat nuée,
dat tréng, tham thuc vat,...

Gia str can phan loai m 16p ddi tugng
theo anh vién tham N kénh phd hodc/va
cac dau hiéu dan xuét. Dya véo tinh chét
cuia cac 16p ddi twong can phan loai, xac
dinh n kénh phé hodc/va cac dau hiéu dan
xuat twong, thich dé sir dung.

Mai 16p dbi twong duoc cho mot bd
mau hudn luyén. Dua vao cic bd mau,
tién hanh huin luyén mang theo thuat
toan trinh bay & trén. Két qua ta thu dwoc
tap hop cac ma tran trong sb W.

Gid sir mang no ron st dung ham
kich hoat sigmoid, dau ra cé gia tri tiém
can dudi va tiém can trén béng 0 val khi
gi4 tri dau vao cua no ron biang am vo
cung (- ) va duong v6 cung (+ «). Do
vy, can phai dua ra gia tri ngudng mirc
thdp va ngudng mirc cao cho cic gid tri
clia céc no ron 16p ra gan véi 0 va 1, vi
du nhu, ldy ngudng dudi bang 0,05 va
ngudng trén bang 0,95 (Hinh 2).
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vrre—€ao

Mice thap

Hinh 2: Ham kich hoat sigmoid mang no ron mgt lop

P - véc to dau vao cia 1op ra; F(P) -
véc to dau ra

Ky hi¢u R - 1la tdp hgp cac véc to co
m phan tir, trong d6 ¢6 duy nhat mot phan
tr ¢6 gi tri & muc cao va cac phan tir con
lai déu co gia tri & murc thap.

Mbdi pixel hoic mdi ving anh (néu
anh da dugc phan tich cum) cho mdt véc
to tin hiéu dau vao (Hinh 1): X = (x,
Xpperns X)), cécvphén trx, (i = 1+n)co tl}é
la phan xa phd & kénh i hodc/va cac dau
hiéu dan xuét cia no.

Dua vao tap hop cac ma tran trong s6
W thu duoc sau khi hudn luyén mang, x4c
dinh céc véc to dau ra theo véce to dau vao
X, ta thu duoc m véc to dau ra Y. (@=1+
m). Ky hiéu cic 16p phan loai dbi tuong 1a
o, =1+ m).

Quy téc phén loai nhu sau:

Xeow (1=1+m)
Yie RovaYk € Ro (k=1+
m, k # 1).

C6 thé mé ta nhu sau: Véc to dau vao
X thudc 16p ddi tuong o, (i = 1+ m) khi
va chi khi ton tai duy nhét mot véc to dau
ra 'Y, xdc dinh theo b mau huin luyén,
thudc tap hop cac véc to R .
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(7

Néu diu ra cta véc to X khong ton
tai véc to Y, € R (i = 1= m), thi pixel
X khong dugc phan loai. Néu ton tai lon
hon hoic bing 2 véc to Y eR (i=1+
m), phan loai khong xac dinh. Truong hop
nay can danh gia lai marc do phan biét cac
mau huan luyén. Truong hop khac, pixel
X nam trén mit phan chia cac 16p d6i
tuong trong khong gian diu hiéu.

Thuit toan huin luyén mang no
ron mot 16p va phuong phap phan loai
anh vién tham trén dy da dugc cic tac gia
1ap trinh modul phan mém bang ngdn ngix
Matlab. So vdi cac phuong phép phan loai
anh vién tham khéc, phuong phép phan
loai anh vién thdm cho cac d6i tugng mit
nude va thuc vat 1a tdi wu nhat. Két qua
phan loai dbi tugng mat nudc va thuc phi
bang tu liéu anh vién tham Sentinel-2A,
s6 hiéu S2A MSIL2A N0214 R118
T48PWS d6 phan giai 10 m, thu nhéan
ngdy 25/02/2020 khu vyc thanh phd Cao
Lanh tinh Dong Thap (Hinh 3), véi cic
dau higu giai doan 14 gi4 tri phan xa pho
cua cic pixel anh ¢ cac kénh Blue, Green,
Red va NIR, dat d chinh xac k= 0,92.
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Thuc pha [ Nuoc |

Hinh 3: Két qua phan logi dnh vién tham si dung mang no ron nhan tgo mot lop (a).
Anh trwdc phan logi, (b). Anh sau phdn logi

4. Két luan

Két qué thu nghiém thuat toan huén
luyén mang no ron mét 16p trén day va img
dung dé phan loai anh vién tham, cho thiy
tinh kha thi cua viéc ban tu dong hoa cap
nhét co s¢ dit licu khong gian dia ly, thay
thé cho cac phuong phap giai doan anh
bang mit truyén thong. D6i véi viée phan
loai cac 16p d6i twong kha tach tuyén tinh,
st dung mang no ron mét 16p don gian va
cho d6 chinh xé4c cao. Déi véi trudng hop
céc 16p dbi twong khong hoan toan thoa
man tinh chat kha tach tuyén tinh, c6 thé
sir dung mang no ron nhiéu 16p hoic cac
phuong phap phan loai anh phu hop khéc,
nhom tac gia s& lan lugt gidi thiéu cung

. Chura phan loai

ban doc thuat toan chi tiét ciia cac phuong
phép nay trong céc nghién ctru ti€p theo.
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