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NHAN DANG MU CHUOI HAMMERSTEIN BAC HAI

TRAN THI HOANG OANH!, PONG SI THIEN CHAU?

YTruong Pai hoc Cong nghiép, Tp Ho Chi Minh
2 Truong Pai hoc Ban cong Ton Pitc Thang, Tp Ho Chi Minh

Abstract. In this paper, a method of blind identification of second order Hammerstein series is
considered. This method is developed on the combination of stochastic approximation and Tixonop
method.

Tém tat. Dira trén s két hop giita hai phirong phap chinh héa Tixonop va ly thuyét x4p xi ngau
nhién, bai bdo dé cap dén mot phuwong phap nhan dang chuéi Hammerstein bac hai.

GIOI THIEU

Céc mo6 hinh Hammerstein dwoc ng dung dé mo ta hé théng phi tuyén da va dang dwoc
rng dung nhiéu trong céc qué trinh sinh hoc, héa hoc, vién thong, dieu khién va xit 1y tin
hiéu [1, 2, 3]. Ta xét chuéi Hammerstein bac hai sau day:

k{ k3
y(n) = Z hip(n)x(n — k) + Z hr(n)z?(n — k); (1)

k=ki k=ky

h1(0) = 1; k1, k2 12 bac ciia hé théng; z(n) 13 tin hiéu dau vao dirng cé trung binh bang khong
dang Gauss.

Bai todn nhan dang mu dwgc dit ra 1a dwa trén cdc thong tin dau ra y(n) va dau vao
x(n), hay xdc dinh cac gid tri hx(n) va hgg(n).

DPua y(n) = XT(n)h(n), & day ta ky hieu:

h(n) = (B ooohys by )T

X(n) = (x(n —k])ox(n — k)iz?(n — ky)..x?(n — k)T (2)
Xét mo6 hinh:
K Ky
gy = 3 bz — k) + S hax(n)e?(n— k), (3)
k=k k=ky
9(n) = X" (n)h(n), (4)

& day ta ky hiéu

Lap tiéu chuan danh gia t6i wu:
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E{e*(n)} — min,
h
& day sai s6 c¢6 dang:

e(n) = y(n) — §(n) = X" (n)(h(n) — h(n)). (6)

Tir didu kién t5i thiéu héa theo tiéu chuin danh gia (5) ta thu dwoec:

hi(n+ 1) = vhp(n) + Fe(hr(n)hg(n — 1)) = n(n)E{e(n)z(n — k)},
kE=ki,..,0,1,2, .k, 0<v<1,0< Fp <1, (7)
hi(n + 1) = Yhy(n) + Frg(ha(n) — hae(n — 1)) = n(n) E{e(n)a*(n — k)},

k=ky,.,0,1,2, ... ki (8)

Trong (7) va (8) cac bude lap n(n) dwgc chon sao cho théa man céc diéu kién hoi tu cua
Robbin-Monro [4] dya theo 1y thuyét xap xi ngau nhién:

0 <n(n) — 0khi n— oo; n(n _nl()n)_ n(n) — 0 khi n — oo, (9)
> nn) =o00; Y nP(n) < oc; p>2. (10)
n=1 n=1

C6 thé dwra cac thuat toan (7) va (8) vé dang khéc sau day:

~

hi(n +1) = [I —n(n)

~ ~

hi(n) + Fiy(hg(n) — hy(n — 1))

z(n —k)xT (n — k)]

ot~ B
x(n—k)
MRl e

z(n —k)zT(n — k)

fzkk(n + 1) = |I— n(n) fzkk(n) + Fk(ilkk(n) — ilkk(n — 1))

ol BT
xz(n — k)
VO e TR

Ta xét hé thong dong phi tuyén cé dau ra dwoc moé ta bdi phuwong trinh:

Nq Nag Ng Ny
y(n) = Z a;(n)x(n —1i) + Z Z dig(n)x?(n — 1) + Z bi(n)y(n — 1)
=0 i=0 i=0 i=1
Ne N.

—I—ZZcii(n)yQ(n—i). (11)

=1 i=1
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Ta c¢6 ham quan sat z(n):

z(n) = y(n) + v(n), (12)
& day v(n) 1a nhiéu quan st dang Gauss
Efv(n)} =0, E{v*(n)} = o} < oo, (13)

E{.} 1a ky vong toan hoc.
bieu khac biét & day véi cde tai lieu da cong bo [1,2,3] ta gid thiét cdc thong s
a;(n),d;;(n),bi(n), cii(n) bién dong theo thoi gian.
O day, bai todn nhan dang thich nghi khéng dirmg dwgce dua vao cac quan sat dau ra z(n)
va du vao z(n) dé danh gia cic thong s6 hé théng dong a;(n), dis(n), bi(n), &i(n).
Gia thiét rang ta c6 thé dwa hé thong dong phi tuyén (11) vé dang vecto sau day:
z(n, 0) = ¢T (n)8(n) + v(n) = 07 (n)p(n) + v(n). (14)

Bang cach dwa vao vecto thong s6 0(n)
0(n) = (a;(n) (i =0,..., No); diz(n) (i =0, ..., Ny); bj(n) (i =0, ..., Np); cis(n) (i = 0, ..., N.)T,

va vecto quan sat ¢(n)
p(n) = (z(n—1) (i=0,...,N,); z2(n—1) (i=0,..., Ny);
yn—i) (i=0,...,Np); v*(n—1i) (i =0,..,N.)T.

Dong ¥ véi cac tac gid Erik Weyer va M.C. Campi [5] ta dwra vao cdc tiéu chuan danh gia
o1 wu:

V(0) = E{e*(n,0)}, (15)

& day
e(n,0) = z(n) — §(n, 0), (16)
j(n,0) = ¢" (n)d(n — 1), (17)

St dung phwong phép chuan binh phuwong téi thiéu dwa theo y tuwdng cia Alimed 2003
da dwoc cai bién, ta thu duogc:

¢(n)

O(n+1) =0(n) + F(n)(@(n) — O(n — 1)) + u(n)e(n, ) — . (18)
lo(n)l2
Tir didu kién t5i thiéu héa (17), ta thu dwgce 1oi gidi ddnh gid t6i wu vecto 0
Hopt = Rilfa
& day
R =E{¢(n)¢" (n)}; f = E{¢(n)2(n)}. (19)

Dua theo y tuwdng cia céc tac gid Erik Weyer va M.C. Campi ta lap tiéu chuan t6i thicu
héa phiém ham Tixonop:
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VN é—hm €n0 92—>m1n 20
(9) Z IH ; (20)

N> Ny + Ny+ N, + Ny, 0< a.
Thong s6 bé Tixonop c6 thé chon:

. 1
Qopt = min{o?, E) (21)

Tir dieu kién t5i thi€u héa tiéu chuan dénh gid ti wu (12) két hop véi cach lra chon
thong s6 bé Tixonop theo (21) ta thu duge déanh gid binh phuwong t3i thiéu:

Ona = Ryafv: (22)
& day
Ryo = lim = Z ¢(n)¢" (n) + aopil, (23)
I 1a ma tran don vi N x N,
N

m % Z d(n)z(n). (24)

Két luan. Viéc tim mo hinh gan ding x4p xi cdc hé phi tuyén 14 mot van dé rat quan trong
dugc nhiéu nha nghién citu quan tam. Dua theo ¥ twdng cia céc tdc gid Erik Weyer va M.C.
Campi cuing vé6i viéc sit dung phiém ham chinh héa Tixonop chiing ta dwa ra dugc cic thuat
toan t6i wu ben virng dé nhan dang chudi Hammerstein bac hai. Céc két qua thu dwoc sé
duwoc 4p dung trong qué trinh cong nghé héa hoc, sinh hoc va vién thong.
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