TRI TUE NHAN TAO TiNH TOAN VA UNG DUNG
TRONG NGANH TAI NGUYEN VA MOI TRUONG
Bai s6 3. Mang no ron mot 16p va huin luyén mang
TS Nguyén Du Khang

Tom tat:

Trong bai bdo ky trude, tdc gid da trinh bay vé mét s6 ham sé va tham sé cot loi
duwoc su dung trong mang no' ron nhan tgo. Trong bai bao nay, tac gia sé trinh bay vé
mang no' ron nhan tao mot I6p va thudt todn hudn luyén mang cung véi vi du cu thé
trén co so sw dung cdc ham so va tham so da gioi thieu. Mang no ron mot [op, la mot
mang don gian, thiong chi dp dung khi can phan loai cac doi ‘tugng co tinh chat tach
biét ro rang. Song, kién thirc nay la quan trong dé djc gia tiép cdn véi cdc mang no
ron nhan tao nhiéu I6p, sé trinh bay ¢ cdc ky sau, phuc vu cho cdc iing dung cu thé,
ma moi déc gia quan tam cé thé tw dp dung vao linh vue chuyén mén cia minh.

Tuwr khod: Perceptron, delta, gradient .

1. Mang no ron mét 16p

Mang no ron mdt 16p 1a dang don gian nhét cua cic mang no ron nhan
tao, nd chi gém 16p vao va 16p ra, khong co cac 16p an. Do 16p vao ctia mang
khong thuc hién tinh toan (input = output) nén mang duogc goi 1a mot 16p.

C6 nhiéu mé hinh mang no ron mét 16p nhu mang Hopfield (1982), mang
kiéu bd nhd hai chiéu két hop thich nghi ABAM (Adaptive Bidirectional
Associative  Memory Neural Network), mang Kohonen (1989), mang
Perceptron,... O ddy trinh bay mang Perceptron mot 16p, duoc F.Rosenblatt dé
xuat ndm 1960 va duoc sir dung nhiéu trong cc bai toan phan loai.

Mang Perceptron mot 16p 13 mang truyén thang c6 nhiéu dau ra, thuong
duoc str dung khi 16p ra bao dam kha tach tuyén tinh. Trudng hop nguoc lai, sir
dung mang no ron nhiéu 16p (trinh bay & cac ky bao tiép theo).

Ciu triic mang no ron mét l6p:
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Hinh 1. Mang no ron mot lop

Ky hiéu véc to dau vao 1a X = (x;, x,, ..., x,)7 , 1 - 13 s6 tin hiéu dau vao,
tuong g vé1 n no ron cua 16p vao.
Véc to dau vao X cho tuong tmg véc to daurala Y = (vy, ya,..., V) s 1 -
13 86 no ron cua 16p ra.
Ky hiu véc to trong s6 dau vao no ron thir jecualoprala W= (wy, wy,...,
w,), j =1+ m.Tap hop cac véc to trong s6 dau vao cta 16p ra tao thanh mot ma
tran trong s6 W = (W, Wa,..., W,)":
Wi Wap - Wy
Wi Wop ooo Wip
W= .. . (1)
Wims Wom «-+ Wam

Khi @6, véc to dau vao cua 16p ra tinh theo cong thirc:

I=(1, L,...,I) =WX. (2)
Véc to dau ra cua 16pralaY =y, ¥a,..., V)", trong do:
Yj:F(Ij)ajz 1 +m9 (3)

F 1a ham kich hoat [1].

2. Thuéat toan huan luyén mang
Gia st cho cdp mau (X,, Y ) gom véc to dau vao X, = (x;, x,,..., X,) va
véc to daura Y, = (31, Vase-.» V) 12 - 12 80 tin hiéu dau vao, m - 1a s6 no ron cua

16p ra.



Huan luyén mang 13 qua trinh xac dinh ma tran trong sé6 W (cong thic 1),
sao cho véc to dau vao X, xac dinh véc to dau ra O so voi Y, thoa man trong han
sai cho phép.

Céc bude huan luyén tién hanh nhu sau:

Bude 1: Nhap dir lidu:

- S6 tin hiéu dau vao n va sb no ron cia 16p ra m;
- Cap mau (X, Y): Xo = (xp, Xa0ee s )5 Yo = 01y Voo n V)
- Téc d6 huan luyén mang a (0<a<1); moment B, ngudng sai s6 huan luyén
6 va gidi han vong lap Epoch.
- Lay ngiu nhién ma tran trong s6 1a W, thuong lay trong khoang [-0,5,
0,5]. Cho /=0.
Buée 2: Tinh [ =1+ 1, néu [ > Epoch, chuyén dén burdrc 3.
- Xéc dinh véc to dau vao cua 16p ra theo cong thirc (2):
I=1,L,..,L) =W X,
- Xéc dinh véc to daura O = (0,, O,,..., 0,)":
O,= F{), j=1+m,
F 1a ham kich hoat.

- Tinh sai s6 theo cong thuc [1]:

MSE =(§ ;- 0))))/m,
néu MSE < 9,] cllluyén dén budc 3.
- Hiéu chinh ma tran trong s6 W = (W, W,,..., W,)":
+ Xac dinh delta cua 16p ra theo cong thuc [2]:
0 =(0;-y).0,.(1-0), j=1+m
+ Xac dinh gradien ctia khdp nbi gitta no ron i (i = 1+ n) ctia 16p vao va no ron
(j =1+ m)cualopra[2]:
Grad,; =0;.0O,,
trong d06, O, 13 ddu ra no ron i ctia 16p vao: O,=x,,i = 1+ n (ddi v6i 16p vao,
cac tin hiéu truyén thang, khong xir 1y).

+ Xac dinh gia sb hiéu chinh [2]:



Aw, =-a.Grad; + B. Aw, D, i=1+n,j=1+m
trong d6, Aw; " — 13 gia sb higu chinh trong s6 vong 1ap trude.
+ Xéc dinh céc véc to trong sb:

wy =w;+tAw,, i=1+n, j=1+m.

Quay lai buorc 2.

Buée 3: Két thiic huan luyén mang.

Néu mang duogc huin luyén br?lng nhiéu cip mau, ta thu duoc tip hop cac
ma trin trong s6. M&i ma trin trong sd tuong ung véi mot cip mau. Thong
thuong sb luong cip miu bang s6 no ron cia 19p ra trong mang.

3. Vi du huén luyén mang no ron mét 16p
Ta lay vi du cho mang no ron mét 16p don gian, gdm 16p vao ¢6 2 no ron

va 16p ra c6 2 no ron nhu sau:

X Y
11
X1 T
2
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Hinh 2. Vi du mang no ron mot lop
Huén luyén mang no ron mot 16p trén day, cho cip miu (X, Y) véi cac
ph?ln tr:x,=1;x,=0,5y,=1;y,=0.
Cho tdc d6 huan luyén mang o = 20; moment § = 0,3

Lay trong s6 cua cac khop noéi: wy;, =0,5; w, =0,5; w,; =0,5; wy, =0,5.

Lan 1 Lan 2 Lan 3

11 0.75 2.49763 3.15543
12 0.75 -2.9497 -4.0949
01 0.67918 0.92398 0.95912
02 0.67918 0.04975 0.01638

deltal 0.06991 -0.0053 -0.0016
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delta2 -0.148 0.00235 0.00026
gradll 0.06991 -0.0053 -0.0016
gradl2 -0.148 0.00235 0.00026
grad2l 0.03495 -0.0027 -0.0008
grad22 -0.074 0.00118 0.00013

dwll 1.39811 0.52624 0.03205

dwl2 -2.9598 -0.935 -0.0053

dw2l 0.69905 0.26312 0.01603

dw22 -1.4799 -0.4205 0.00264

wll 1.89811 2.42434 2.4564
wil2 -2.4598 -3.3948 -3.4
w2l 1.19905 1.46217 1.4782
w22 -0.9799 -1.4003 -1.3977

MSE 0.28211 0.00413 0.00097

Trong bai bao tiép theo, tac gid s€ gidi thi€u vé mang no ron nhan tao
nhiéu 16p va thuat toan huan luyén cung véi cac vi du cu thé, phuc vu gidi quyét

mot sO bai toan trong nganh tai nguyén va moi truong.



