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Abstract. In this paper, a robust adaptive algorithm, a modified form of those found in [1,2] is
proposed to estimate the discrete Fourier coefficients of sinusoidal signals in additive noise. The new

algorithm adapts not only with corrupting Gaussian noise but also with non-Gaussian noise.

Tém tdt. Bai bdo dé xuidt mot thuat toin thich nghi méi (dang cdi bién cdc két qua da cé trong
[1]) nham dénh gid cdc hé s6 Fourier cia cic tin hieu Sinusoid trong moi truong nhiéu. Thuat todn
thich nghi nay mang tinh bén virng vi khong nhirng thich rng véi nhiéu Gauss phan bo nhu trong
[1,2] ma con ¢ véi cde nhiéu ¢6 ham phan bé dai xirng.

1. MO PAU

Déanh gid va do tim cdc hé s6 roi rac Fourier cila cdc tin hiéu sinusoid trong moi truwdong
¢6 nhiéu tim dwoc khéa nhiéu tng dung thuoc linh vuc ky thuat.

Dé déanh gid cic hé s6 Fourier r&i rac, ngoai bién doi Fourier roi rac qui wée (DFT) mot
loat phuwong phap dwoc trién khai dé khac phuc tinh phitc tap va khé khan cia DFT. Nhu
dwoc dé cap trong [1], cdc cau tric bo loc TR, cdc thuat todn Gauss - Newton va thich nghi
dwa trén Gradient dwoc 4p dung dé€ do tim céc tan s6 cla céc tin hiéu sinusoid nhung chuwra
c6 su chd y ddnh gid céc hé s6 Fourier. Tir dé mot thuat toan thich nghi dwa trén LMS da
dwoc dwa ra dé danh gid cdc hé s6 Fourier & céc tan s6 bat ky. Thuat todn dwoc xem nhuw
phién ban gid tri ciia bo phan tich phd LMS.

Tinh méi mé ciia bai bdo & cho dwra ra mot thuat toan thich nghi méi, dang cai bién cic
két qud trong [1].

2. THUAT TOAN DPANH GIA BINH PHUGNG TOI THIEU

Xét ham quan sat d(t) gom tin hiéu sinusoid s(¢) v&i nhiéu quan sit v(t) :

d(t) = 5(t) +v(t) = acoswt + bsinwt + v(t)
A=Va?+b, ¢= arctan(%) (1)

Véi mot dang cai bién (thuat todn (2) trong [1]) ching ta ¢é thuat todn ddnh gid binh
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phwong t6i thieu (hinh 1).
At +1) = A + uX (1) f(e(1)), (2)

O day ta ky hiéu X (¢) = [cos(wit) sin(wit)]’,

3(t) = a(t) cos(wit) + b(t) sin(w: 1), (3)
_Je®
ey {20 0

—1 néu e(t) <0
e(t) = d(t) — 5(t); signle(t)] = ¢ 0néu e(t) =0
+1 néu e(t) >0
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| A+1) = A1) + pX(@) fle()

A+1)
Hinh 1
Thuat toan (2) cé thé dwa ve dang méi
At + 1) = A(t) + FO[A®) — A(t = 1)] + X () f(e(t))- (5)

O day ta chon d6 loi cia thuat toén F(t) nhu sau 0 < F(t) < 1. C4c ky hiéu va hé s6 1ap p
dwoc chon va gitr nguyén nhu trong [1].

3. PHAN TiCH TRUONG HQP NHIEU TAN SO

d(t) = s(t) +v(t) = { Zcoswjt +sinwrt} + (1), (6)

A= Ja? +b?, ¢; = arctan(%). 1=1,2...p.

(2
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Lap luan twong tuw nhu & phan trén ta cé thuat todn méi danh gid thich nghi (dwoc cai
bién so véi tai liéu [1]) nhu sau: (hinh 2)
A (t+1) = Ay(t) + Uf(e(t) X (t), t =1,2... (7)
Ap@) = [d1<t)l;1(t)---dp[(t)l;p@)]7
U = diag(per, s, s Hphtp) (8)

X (t) = [coswrtsinwyt - - - cos wyt sinwyt],

Céc hé s6 1ap p;,7 = 1, ..., p) duwgc chon nhuw trong [1] hay cdch khéc

i 1 1
Lap luan twong tu nhu & phan truéce ta cé dang cai bién thuat todn (7)
AL+ 1) = A(t) + F(O)[A(t) — A,(t — )] + U fe(®) X (), t=1,2... (10)

d@i) =s() +v(@)

cos, 1) Y~ \Q —»é)
§,(1) +
sinw, (?) r/;/v / |
: b, (1) )
coso ) | 4 (’):/\/v
[/\/ \( : )—fp(t) > é *
sinw (1) : :/\/{V / -
P ! // bp ) l e(t)

—{ 7/ AW :I:

A
[ (1+1) = A,() + FO(A,0 - A,-1)) + UX() sign[e(vj‘_| sign/e(t)]

A, t+1) TF(;) T W (1)
Hinh 2

, N ~ , ., , s oL N ’
Ta xét tiéu chuan danh gid vécto cé tin hiéu chita p tan so:

J(Ap) = E[[[A, X (1) — d||3)]

O day ta ky hiéu ||d[| = dQd va
Q= Qbhndédiag(l...l O...O), M > p,
Mian
El.] 1a ky vong toan hoc.
C6 nhiéu céch chon ma tran () d€ nang cao chat lwong. Tuy nhién viéc chon hop 1y ma
tran nay seé duoc dé cap dén trong mot cong trinh tiép theo.
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bénh gid gid tri vécto A4, cta tin hiéu chita p tan s6 cé thé dwoc thue hién nhe st dung
phuwong phap binh phurong cuc ti€u dong thoi véi phwong phap chinh héa Tixoénop:

A, = BIX()QXT (1) + oI) (E[X ()Qd]) (12)
Trong (12), ta ky hiéu 0 < o la hé s6 chinh héa Tixénop va I 1a ma tran don vi
K&t luan
Pénh gid tin hiéu la van dé duwoc nhiéu nha khoa hoc quan tam [1-7]. Trong cong trinh
nay, thong qua viéc dé xuat cdc thuat toan cai bién, ching ta xét cdc phwong 4n phat trién

tiép cdc két qua da cong bo trong tai lieu [1] va [2] bao gom viéc phan tich va danh gid cdc
hé s6 cia chuoi Fourier cia cdc tin hiéu Sinusoid trong moéi trwdmg c6 nhieu.
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