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MANG NORON NHAN TAO,
CAC THUAT TOAN THICH NGHI BEN VUNG VA UNG DUNG

PONG ST THIEN CHAU, TRAN THI HOANG OANH
NGUYEN NGOC KHAI, NGUYEN HOANG MINH

Truwong Pai hoc Bdch khoa Tp. H6 Chi Minh

Abstract. In recent years, neural networks theory is used to solve estimating and identifying prob-
lems in computing, control, telecommunication fields... In this paper, we propose some new robust
adaptive algorithms and some applications.

Tém tdt. Trong nhitng nim gan day, 1y thuyét mang noron da dwoc nhiéu nha khoa hoc tng
dung thanh cong dé gidi quyét cic bai todn danh gid va nhan dang trong tinh toan, diéu khién, vién
thong... Trong bai bdo nay téc gid sé dé xuit cdc thuit todn thich nghi bén virng dé xay dung céc

bo loc dua trén co sé mang noron nhan tao.

1. GIOT THIEU

Trong nhirng nam gan day, 1y thuyét vé mang noron da duwoc nhiéu nha khoa hoc 16m ting
dung thanh cong dé gidi quyét cdc bai toan danh gid va nhan dang trong cic linh vuc tinh
toan, dieu khién, vién thong... ([1,2,4,5]) ma cong trinh tiéu biéu c6 thé nhic dén cong trinh
[1].

Bai bdo da nghién ciru, phat trién tiép cong trinh [1] (cé cii bién ve cich sit dung cic
ham co s& xuyén tam tuyén tinh dang Gaussian) dé xay dung cic bo loc thich nghi bén virng
nham phuc hoi hay tai tao lai tin hiéu lay mau khong déu. Ta xét hai tridmg hop dac biét,
lay mau ngau nhién dang cong va lay mau ngau nhién dang Jittered véi do sai s6 nhd trong
thoi gian lay mau. Nhitng mau c¢é khoang cach khong déu cé thé do tin hiéu thu tir anten
day tao ra hay do thiét bi tao xung gay ra hodc bi Jitter.

2. MANG CAC HAM CO SO XUYEN TAM

Ta xét dau ra thit k dwoc mé ta theo Biao La va Brian L. Evans trong [2] cé bd sung théem
nhiéu, sai s6 mo6 hinh ¢é dang sau:

Ny,
Y = Zwk7iq)i(m) + &k (1)
i=1
trong d6, NVj, 1a s6 noron & 16p trung gian, ®;(z) 14 ham co s& xuyén tam dang Gaussian.
e — cill3
D;(x) = - 2
() = exp (— il ®

1

||| 1& chuan Eulidean, £ 1 sai s6 mo hinh héa .
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Cung véi viée stt dung ham co s& xuyén tam (RBF) ta ¢ du béo:

M
Uk = Y Wki®i(w) = O Pg véi M > N (3)
=1

Néu cho truwéce chudi thoi gian {yx}, cdc trong s6 ciia mang RBF du bdo c6 thé danh gid
duogc theo cong thirc:

O = (k1 Wk2, ooy D) T
ok = (DL By, + 0, 1) 1B}y (4)
~k

trong d6, 8 — 07 va 8 /Spy1 > 1,6, > 0: thong s6 bé Tixonop, ddm bao tinh bén vimg
k—o0

trong qua trinh thich nghi.

yk - (yL+17 Yr+2, - yL+M)T'

®; : ma tran dir liéu véi cac phan tir @;(z).

I : ma tran don vi.

Bai todn diéu khién trong cdc hé théng dong va trong cdc thong tin s6 vién thong la rat
da dang, viéc chon hop 1y cdc ham RBF gép mét phan dang ké dam bao cho hé théng git
virng dwgc ché do toi wu va bén vimg. Cung véi dang ham Gaussian (2) cdc ham RBF ¢6
thé chon nhu trong [3]:

x = (z —1)*

®(x) = (1 4 2)"/? Multiquadnics

®(x) = (1 + )"t Cauchy

®(x) = (1 +2) /% Inverse Multiquadrics (1)

3. PHUONG PHAP WIDROW - HOFF CAI BIEN
VA CAC THUAT TOAN HUAN LUYEN MANG NORON

Ta dat sai s6 tin hiéu gitra tin hiéu dau ra cia hé thong va cia mo hinh 1a e = yp — Uk.
Trong thuc t&, dé hudn luyén mang noron, ta phai 1ap phiém ham danh gia ([1-6]):
Q
1 ~ N2 .
J@) = 1S e ) — min 6)

2
k=L

Q>L+M+N,+1.

Tir dieu kién t6i thieu héa (5) ta thu dwoc:

0w
Awk] = —OéaTkj <6>

trong d6, o > 0 14 hé s6 hoc (hé s6 hudn luyén mang).

Theo Widrow-Hoff, ta cé thé viét thuat todn danh gid vécto céc trong s6 wy nhur sau:

Dy,
. - % 7
WE+1 — Wk +aek||@k||2+6kl ( )
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trong dé,
2—¢ 1
I<a< ——, 0<egp <2 8
(0% )\max + 0_527 1 Y ( )
o2 hiép phwong sai cia dai lwong &5 trong (1).
Amax: gla tri riéng cuc dai cla ma tran twong quan CIDkCD% hay con goi la ma tran quan
sat.
Déi véi cdc hé ngau nhién, nham nang cao chat lwong huan luyén mang noron, thay vao
tiéu chuan danh gia (5) ta lap phiém ham dang ky vong toan hoc nhw sau ([3-8]):
Jw) = Eqlllys — oil*) — min (9)

hay
I (w) = Eollle — ill?] + 6:2(w) (10)

trong dé,
Eg: 1a ky vong todn hoc trén co s& thong ké ¢6 do dai @ > M.
Q(w): ham chinh héa Tixonop.
0 < 0: hé s6 chinh héa Tixonop.

Bai todn huén luyén mang noron dat ra la tim cdc ddnh gid toi wu wy; € R j=1,2,..M
sao cho ing véi tirng buée Q gid tri wg, ddnh gid (9) dat gid tri t6i thieu ([1-4]):
wg = argminJ (@) (w) = argminfy g | [Jyx — oell*] (11)
weRd weRd
hay .
wQs = argmmJéQ)( )= argmln{E Uy — 9x 1] + 0k 2(w) } (12)
weRd weRd

Thuat toan thich nghi ben virng dé huan luyén mang noron nhan tao cé thé tim dwoc
dwa vio phwong phap xap xi ngau nhién ([5-8|)

Wht1 = Wk — OékVJg(Q) (wr) (13)
& day, VJ(gQ)Qj)k)' gradient cia ham J ( k), Z ap = 00, lim sup(a, ! —a. ') < oo,
k—o00

[e.°]
Ozz<oo,p22.
k=1

T cdc cong thite (4) va (7) va (13) ta dé dang thu dwoc cdc két qua trong cdc cong trinh
Biao Lu, Brian L.Evans nhur moét trueomg hop riéng.

4. KET LUAN

Bai bdo da trién khai mot thuat todn cii bién theo huéng phat trién dé mé rong pham
vi 4p dung vao thuc té cong trinh ciia cic tdc gid Biao Lu, Brian L.Evuns thuéc phong thi
nghiém Signal Processing cia truwong Pai hoc Austin, USA. V&i thuat todn nay, cdc thong so
cla mang noron sé duwoc tinh todn ddm bdo vira toi wu vira bén virng. Bo loc s6 thich nghi
bén virng nham phuc hoi tin hiéu goc 14y mau khéng deéu sé dwoc dé cap dén trong céc bai
bao tiép theo.
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