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HQC BANG CAC MO HINH MANG NEURAL

Vi Thanh Nguyén @
ABSTRACT:

This paper mentions about neural network models for learning as backpropogation
neural network model, radial basis function neural network model, recurrent fuzzy

neural network...

These models are applied to learn and train on recognition, to

analyse and to forecast for investment, finance, optimization, to evaluate for
development on agriculture, industry, oriented to develop market, to set up business

model...

|. TONG QUAN VE HQC VA MAY
HOQC

Rét kho dé dinh nghia mot cach chinh xac vé
hoc. Mot trong nhirng nguyén nhén latir hoc
- learn O y nghia khac nhau trong ting linh
vuc: tam Iy hoc, gido duc, tri tu¢ nhan tao,...
Mot dinh nghia rong nhit, hoc 1& mot tir
dung de chi kha nang mot chuong trinh may
tinh dé ting tinh thyc thi dya trén nhimng
kinh nghiém da trai qua. Loi diém cia cac
phuong phép hoc (goi 1a may hoc — machine
learning khi két hop v&i may tinh) lané phat
sinh ra c&c luat tuong minh, c6 thé duoc stra
ddi, hoic duoc huin luyén trong mot gidi
han nhit dinh. Céc phuong phdp may hoc
hoat dong trén cac dir liéu c6 dac ta thong
tin.

May hoc 1a sr ty dong cua quy trinh hoc va
viéc hoc thi twong duong véi viéc xay dung
nhitng luat dua trén viéc quan sat trang thai
trén co so dir liéu va nhitng sy chuyén héa
caa Chung Day la linh vuc rong 16n khong
chi bao gom viéc hoc tir mau, ma con hoc
tang cuong, hoc voi thay,... Cac thuat toan
hoc 1ay bo dit liéu va nhung thong tin quen
thudce ctia no khi nhap vatra vé mot két qua
cau néi hay mot cau vi du, mot khai niém dé
dién ta nhung két qua hoc. May hoc kiém tra
nhimg vi du truée do va kiém tra ludn ca
nhimg két qua cia ching khi xuat va hoc
lam céch ndo dé tai tao lai nhiing két qua
nay vatao nén nhirng su tong quat hoa cho
nhirng truong hop mai.

NGi chung, may hoc st dung mdt tap hiru
han dir liéu duoc goi 1a tap huén luyén. Tap

chua nhung mau dir liéu ma nd duoc
VIet bang m& theo Mot cach ndo d6 dé may
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co thé doc va hiéu dugc. Tuy nhién, tap
huan luyén bao gi cling hitu han do do
khong phai toan bd dir liéu s€ dugc hoc mot
cach chinh xéc.

Mt tién trinh hoc gdm 2 giai doan:

= Giai doan hoc (learning): hé théng phan
tich dir ligu va nhan ra m01 quan hé (co
thé 1a phi tuyén hodc tuyén tinh) giita cac
déi tuong dir ligu.

= Giai doan thir nghiém (testing): Méi
quan hé (céc ludt, 16p.. .) dugc tao ra phai
dugc kiém nghiém lai bang mot s6 ham
tinh todn thyc thi trén Mot phan cta tap
dit liéu huén luyén hodc trén mot tap dir
liéu 1on.

Céac thuat toan hoc chia 1dam 3 loai: hoc gidm

sat, hoc khong giam satvahoc nira giam sat.

» Hoc co giam sat

béy la cach hoc tir nhu’ng mau dit lidu ma &
d6 céc ky thuat hoc gitup hé thong xay dyng
céch xéc dinh nhiing 16p dit liéu. Hé thong
phdi tim mot s m6 ta cho timg 16p (ddc tinh
cuamau dir liéu). Thuat toan hoc c6 giam sat
gdm tap dit liéu huin luyén M cap:

S={(x;,¢)li=1,....M;j=1,...,C}

Céc cap huan luyén nay duogc goi la mau,
Vvéi x; lavector n-chiéu con goi 1a vector dic
trung, ¢ lalop thi j dabiét trudc.

Thuat toan hoc giam sat tim kiém khong
gian cta nhiing gia thuyet c6 thé, goi 1a H.
Dbi v6i mot hay nhiéu gia thuyet ma udc
Iu’orng t6t nhét ham khong duoc biét chinh
xéc f: x 2 c. Bdi v6i cong viéc phan 16p co
thé xem gia thuyét nhu mot tiéu chi phan
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| 6p. Thuat toan hoc tim ra nhitng gia thuyét
bang cach kham pha ra nhiing déc trung
chung cua nhu:ng vi du méu thé hién cho
moi lop Két qua nhan duoc thuong & dang
luat (Néu ... thi).

Tay thudc vao mic d6 cua thuat toan hoc
giam sét, nguoi ta ¢6 nhitng mo6 hinh hoc
gidm sé nhu sau: hoc ver: hé thong ludn
lubn dugc day nhing ludt ding, r6i co hoc
hoi tu, hoc bang phép logi suy: hé théng
duoc day phan héi dung cho mot cong viée
tuong tw, nhung khéng xéc dinh, hoc dua
trén truong hop: trong truong hop nay hé
thong hoc luu trir tit ca cac truong hop,
cling véi két qua dau ra cia ching, hoc dua
trén su gidi thich: hé théng s phén tich tap
hop nhiing giai phap nham chi ra tai sao mdi
phuong phép la thanh cdng hay khong thanh
cong.

> Hoc khéng giam sat

Péy laviéc hoc tir quan sat va kham pha Hé
théng khai thac dir liéu dwoc Gmg dung voi
nhimg ddi tuong nhung khong co 16p duoc
dinh nghia trudc, ma dé no phai tu he thong
quan si nhitng miu va nhan ra miu. Hé
théng nay gﬁn dén mot tap 16p, mdi 1p cod
mot tdp mau dugc kham pha trong tap dir
li éu. Mot thuat toan hoc giam sat ludn co thé
bién d6i thanh mot thuét toan hoc khong
glam sét. D6i v6i mot bai todn ma nhiing
mau dit liéu duoc md ta boi n dic trung,
nguoi ta co thé chay thuat toan hoc giam sat
n-lan, mdi 1an voi mot dic trung khéac nhau
dong vai tro thugc tinh 16p, ma chidng ta
dang tién doan. Két qua s& lan tiéu chi phan
16p (n b phan 16p), voi hy vong 14 it nhat
mat trong N bd phan 16p d6 1a dang.

> Hoc nira giam sat

Hoc nira giam sat l1a cac thuat toan hoc tich
hop tir hoc giam sat va hoc khong giam sat.
Vigc hoc ntra giam sat tan dung nhitng vu
diém cua viéc hoc giam sat va hoc khong
giam sat va loai bo nhitng khuyét diém
thuong gip trén hai kiéu hoc ndy.

II.CAC MO HINH MANG NEURAL
DUNG PE HQC

1. M6 hinh mang neural lan truyén
ngwo'c (Backpropogation Neural
Network)

Cé&c mo hinh sir dung mang neuron l1a mat
céch tiép can kha pho bién cho van dé néu
trén. Biéu do xuat phat tu kha néng ghi nhé
Va hoc clia cu triic ndy. Bén canh do, tmh
6n dinh cua mang neuron ciing 1a mét yéu t6
quan trong gitp n6 duge chon vi ddy la didu
Kién quan trong dét ra cho bai toan mé hinh.

Thuat toan lan truyén nguoc
(BackPropagation Algorithm):

Goi Wy la cung di tir dinh thir k cua 16p 1
vao dinh j ciia 16p ké tiép 1+1.

Tin hiéu ra tai mdi node trén mang duoc xac
dinh nhu sau:

Lop Input vaOutput: Yo=Y, =X

Y= ) =
Lop an: l+e
= Pao hamtai 16p an: Y = f(X).(1-f(X))

Sai sb cua node output tht i tai thoi diém

1
) € =_(di _Yi)2
Xem Xét: 2

Trong d6: d: Gia tri mong mudn nhan duoc
tai node i, y': Giatri thyc cua hé théng.

Khi cung W) duoc hoc, gia tri cia n6 dugc
cap nhat theo cong thirc sau:

Wi (t+1) = wy(t) + AWj,

= Trong do:
_ 08 v ox 0%
AW, Oy, OX OX; OW,

. OX.
- (di - )yi' I Y
oX

i

- (di —Yi )yil'5ij'yk
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= Voi:
1 =i
Wy, Ji=j+l
6ij: Z yk |kj ,i=j+2
k
[zij 'ylp'(zwkp'yl;'vvik]]'ylj ,i=j+3
p k

2. M6 hinh hé théng mang neural
dang ham radial (Radial Basis
Function Neural NetworKk).

Hé thong mang neural dang ham radial s3
giai quyét van dé xap xi mot ham lién tuc n
bién trén mot mién compact [13]. M6 hinh
nay tién hanh iy dic trung cuc bo cia ham,
va nhu vy 8 @ dang khoi tao va huin
luyén dir liéu khi hoc.

> CAau trdc mang: mot mang RBFNNs
gom c6 3 16p: l6p dau vao, 16p cac ham
Gauss (so nut la do nguoi st dung quy
dinh), lop daura

= Céclién két tir ting 16p dau vao dén tang
cé&c ham Gauss khong cé trong so. Cac
lién két ¢ tang c&c ham Gauss dén tang
Iop diu ra co trong sb. Mai node ¢ tang
cac ham Gauss cb cac thong sd cin xé&c
dinh 1& trong tam, thdng sb sigma (x&c
dinh d¢ léch chuan cia ham Gauss). Xéc
dinh céc thdng so6 ¢ tang ndy dung dé
phan |6p.

= Cé&c trong sb trén duong lién két tir tang
cac ham Gauss dén tang 16p dau ra duoc
xéc dinh thong qua cach hoc binh
thuong: phuong phdp hoc lan truyén
nguoc, phuong phdp hoc tuyén tinh,
phuong phép hoc theo vét cii.

> Hoat dong cita md hinh: méi mau dir
liéu nhap s3 qua k ham Gauss (gia S o tang
ndy c6 k node ham Gauss), hay c6 thé hiéu
la co k 16p, xem mau thudc vao [6p nao qua
tinh x&c xuat phan bé chuan (1a ham Gauss
cua cac lop). Cac giatri tinh dugc nay dugc
t6 hop tuyén tinh (tinh trung binh cd trong
sd).
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3. Md hinh mang neural mo hoi quy
(Recurrent Fuzzy Neural Network)

M6 hinh mang neural ndy két hop tir ly
thuyét tap mo va md hinh ‘mang neural tan
dung nhitng wu diém nhu c6 kha ning xap xi
mot ham lién tuc v6i do chinh x4c cho trude
(mang neural) va khai thac kha nang xiur 1y
nhitng tri thirc nhu con ngudi (ly thuyét tap
mo) [10], [11], [12] [14]. M& hinh ndy rat
thich hop do yéu ciu dit ra co nhing dau
vao va dau ma phu thugc theo thoi gian.
Mang neural mo hdi quy to ra dat hiéu qua
cao cho nhirng tng dung nhu: du bao chuoi
thoi gian, nhan dang vadiéu khién nhiing hé
phi tuyén.

» Clu tric mang: mot mang gém 4 16p
nhu sau:

Lépl:  Lalép nhap gom N dir lidu nhap
(input).

Lop2: Goi la l6p cac ham thanh vién.
Céc nut trong [6p nay thuc hién
viéc mo héa. S6 nat trong 16p 2 1a
N x M, trong d6 M |a s6 luat mo
(s node cua 16p 3)

Lép3: Lop céc luat mo. Cac niat trong
I6p nay tao thanh co & ludt mo
gdém M nut. Lién két gilta lop 2va
l6p 3 biéu dién gia thiét ciia luat
mo. Lién ket gilra lorp 3valdp 4
biéu dién két luan ctia luat mo.

Lép4:  Lop xuat gdbm P nat.
Lién két giita 16p 3 valop 4 duge géan trong
s ik

Nhu vay sé nat cia mo hinh & N + (N x M)
+M+P
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Lop4

Lop3

Lop2

ILap 1

Céu triic mang RFNN

> Hoat dgng ciia mé hinh

(k) (k) .
Ky hica % va O™ twong tmg 12 diu
vao vadau ra cuanut thri trong 16p k.
Léop1

1 1
OfY —ufV) - x,(1)

,1=1+N
Lop2
O.‘(z) - ep B (ui}Z) _ mij 2
ij (G : )
i=1+N,j=1+M

. My O , X
Trong d6 " va " twong mg 1a trong
tdm va d6 rong cua ham thanh vién theo
phan bo Gauss. Hon nira, dau vao cia cac
nat nay |&:
u§?) (t)= o) + 0,02 (t - 1)
i=1:N,j =1+M
O s T
Trong d6 Y biéu dién trong s6 cho cic nut
hoi tiep.
D& dang thiy rang dau vao cia cic node
trong l6p nay cO chira toan hang
(2) (1 —
O'J (t 1) [eu théng tin trude d6 cua md
hinh. Va déy chinh |& sy khac biét gitra
mang neural mo vamang neural hoi quy mo.

Nhu vay

]

2
0(?) = ep o+ 0026 -1)-m; | }

[xi)+ 0,002 @1-1)-m; [

F
L (‘7 ij )2
F

exp

L (U ij

i =1+N,j =1=M

Mdi node trong I6p ndy c6 3 thong sb 1a

Cos -
mj, 1] va Ij.

Lép 3: Céc node trong 16p ndy thuc hién
phép todn AND
N

3 2
O(j ) :HOiE )
i=1

. [x®+e00-1)-m |
" oy

i=1

i =1+N,j =1=M

Lop 4: Cac node trong 16p nay thuc hién
viéc giai mo.

Yk = 0"
= jzzllu(“f)wjk
J (3)
= HOJ Wi
% ﬁexp{ [Xi(t)+ eijOiEZ)(t_l)_ mij]z—‘
= W —
=1 a i=1 L (Gij )2 J

Vé6ii=12N,]j = 1:M, k = 1+P. Nhu vay,
trong mo hinh ndy, cac théng s6 can phai
xac dinh 12 m; ;O Ty Tk
» Lapluin mo
Gia str cho hé mang neural hdi quy mo véi
nhiéu dau vao va mot dau ra. Goi xi la bién
ngon ngir thir i vaay la giatri kich hoat cua
luat j, wj latrong so cua két noi thur j. Mot
luat suy dién mo dugc biéu dién nhur sau: Rj
: Néu wj |éA1j, Lbj |é.A2j, A unj IéAnj Thi
y=w]
Trongdéi=1,2,..,nnlasb dau vao

uij = xi + 0 * 0ij?(t-1)

Aij lacac tap mo

Wi latrong s6 két noi
Pau vao ciia mbi ham thanh vién 1a diu vao
Xi clia mang cong v6i s6 hang oij(z)eij.
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Hé théng mod véi nhitng thanh phin nhé
(Feedback unit) c6 thé dugc xem nhu 1&a mot
hé suy luan mo dong va gié tri suy ludn
duoc tinh boi:

y _ZWO‘Jva a; —H/JA,(.,)

Véi M laSo luat. Ttr mo tatren mang neural
hdi quy mo 1& mot hé suy luan mo co cac
phan tir ‘nhd. Sau khi huén luyén xong, cac
thong sd trong mang clng Véi cac phan tur
nhd daxac dinh tri thirc.

1. KET LUAN

Céc phuong phép hoc trén md hinh neura
da duoc tac gia va cac cong su nghién cliu
va &p dung rat nhiéu trong thyc tién (co két
hop v&i cac thuat toan khac nhu GA, hé
lai...) nhu x&y dung hé théng quan tri tai
chinh, du bao chung khoan [6], x4y dung
md hinh hd tro ra quyét dinh marketing [8],
phan tich dy bao kinh té [1],[2],[9], truy vin
ban tw dong [7], phén tich du b4o céc sin
pham chién lugc nén kinh t& qudc dan [9],
nhan dang chit tiéng Viét... Hién nay tac gia
dang xa&y dung va thu nghiém trén md hinh
mang neural mo hdi quy va mang neural
dang ham radial hé théng danh gia chat
lwong giang day va hoc cho céc truong phd
thong trung hoc, cao ding va dai hoc trén
dia ban Tp. HCM.

IV. TAI LIEU THAM KHAO

1. TS Vi Thanh Nguyen Bao cao nghiem
thu dé tai giai quyét mot s6 vAn d& phan
tich du bio kinh t& ung dung trong
nganh cong nghiép tai thanh phd HS Chi
Minh ciia S& Khoa Hoc va Céng Nghé
Tp. HCM 10/2003.

2. ThS. Nguyén Qubc Tong; Béo céo vé
ca& phuong phdp dinh tinh va dinh
luong duoc tmg dung trong cac cong tac
phan tich dy bdo cua Vién Kinh Té
thanh phé - 2000.

3. Duc Truong Pham, Liu Xing; Neurd
Networks for Identication, Prediction
and Control. Springer — Verlag London
Limited 1998.

76

10.

11.

12.

13.

14.

T.T. Chow, Z.Lin and CL. Song.
Applying Neural Network and Genetic
Algorithm In System Optimization. 7th
International IBPSA Conference, 2001.
Truong Hai Bang. Ung dung cua hé
théng lai trong quan tri ti chinh. Luan
van Thac Sy CNTT - PHKHTN ,
07/2001.

Nguyén Phuéc Dai. Nghién ctru mot sb
thuat toan may hoc va ung dung trong
truy vAn van ban tu dong. Ludn vin
Thac Sy CNTT - PHKHTN, 06/2003.
V& Nguyén Huong Giang. Str dung hé
lai x8y dung mo hinh hd trg ra quyét
dinh marketing. Ludn vian Thac S¥
CNTT - PHKHTN, 07/2004.

Lu Nhat Vinh. Két hop mang neural va
logic md dé giai quyét bai todn kinh té.
Luan van Thac S§ CNTT - BPHKHTN,
07/2001.

Duwong Ngoc Hiéu. St dung hé lai
(Fuzzy Logic+Neural Network, Genetic
+ Neural Network) trong cong téc phan
tlch du bao cac san pham chién lugc cua
nén kinh té quoc dan. Luan van Thac S§
CNTT - bHBK, 07/2005.

C-H. Lee, C.-C Teng; Identification and
Control of Dynamic Systems Using
Recurent Fuzzy Neural Networks; p.349
— p.366. |IEEE Transactions on Fuzzy
System 08/2000.

F-JLin, R.-J Wai; Hybird Control
Using Recurrent Fuzzy Neural Network
for Linear Induction Motor Servo Drive;
p.102 — p.115; IEEE Transactions on
Fuzzy System 02/2001.

P.Tino, C.Schittenkopf, G.Dorffner.
Financial Volatility Trading Using
Recurrent Neural Network; p. 865 —

p.874; |EEE Transactions on Neura
Networks 07/2001.
S. Seshagiri, H. K. Khalil; Output

Feedback Control of Nonlinear Systems
Using RBF Neura Networks; p. 69 —
p.79; IEEE Transactions on Neurd
Networks 01/2000.

F.-JLin, R.-J Wai, C.-M.Hong; Hybird
Supervisory Control Using Recurrent
Fuzzy Neura Network for Tracking
Periodic Inputs, p.68 — p.90; |EEE
Transactions on Neural Networks
01/2001.



