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Tom tit - Trong nghién ctru nay, nhom téc gia dé xuat bo diéu khién
méi cho tmg dung kiém sodt tiéng 6n chi dong (ANC: active noise
control) dua trén 6 hop 16i giita mang no-ron nhan tao lién két chuc
ning FLANN (Functinal Link Avrtificial Neural Networks) va chudi
Fourier mé rong EMF (Even Mirror Fourier), va duoc goi tén la C-
FLANN-EMF (Convex FLANN-EMF). B diéu khién C-FLANN-
EMF két hop thich nghi céc 16i ra ctia cac bo loc thanh phan dua trén
thuat toan gradient ngéu nhién va ham phi tuyén s mii (exponential
function) dé t6i thiéu nhidu du. Do do, né c6 thé khic phyc dugc cac
nhugc diém ctia cac bo didu khién FLANN va EMF, khi tinh phi
tuyén ton tai trong cAc thanh phén cua hé théng kiém soét tiéng on
chu dong 13 mot tién nghiém chua biét. Nhidu két qua md phong ciing
da chi ra ring, dic tinh khir tiéng 6n ctia bo diéu khién C-FLANN-
EMF dé xuét |2 hiéu qua hon cAc bo khién thanh phdn FLANN va
EMF trong cAc kich ban phi tuyén khéc nhau ciia hé théng ANC.

Tir khoa - Kiém soét tiéng on chu dong; FLANN; EMF; T4 hop
18i; b diéu khién phi tuyén.

1. Giéi thidu

Pé giam tiéng On trong mién tan sé thip (nho hon
500Hz), hé théng ANC 1a mét giai phap hitu hiéu ca vé mit
k¥ thuat va kinh té [1-2]. Hinh 1 minh hoa mot hé thong
ANC don kénh. Trong hé théng nay, ANC str dung mot bo
didu khlen thlch nghi dé tao ra ngudn tiéng on thur cap.
Ngudn tiéng 6n tao ra ndy cé cuing bién do nhung 1éch pha
180 d so voi ngudn tiéng 6n khéng mong mudn va do do
ching c6 thé triét tiéu 1an nhau. Cac tham sé cua bo diéu
khién thich nghi duoc cap nhat dua trén tiéng 6n du. Hé
thong ANC s& tbi wu khi tiéng on du giam vé khong.
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Hinh 1. Cdu tric hé thdng ANC si dung thugt toan Fx-LMS
Hé théng ANC tuyén tinh st dung cac bo diéu khién
FIR cung thuat todn Fx-LMS [1, 2] va cac bién thé cua
ching da duoc ép dung trong nhiéu hé thong thyc té [1, 2].
Tuy nhién, vi cac hé thong nay khong tinh dén anh huong
phi tuyén ton tai trong nguon tleng on (vi dy, nhur c4c tiéng
on phat sinh tir gi6 ctia quat ¢6 thé duge xem nhu 1a mot hé

Abstract - In this study, we propose a novel controller for active
noise control (ANC) application based on convex combination of
Functional Link Artificial Neural Networks (FLANN) and Even
Mirror Fourier (EMF) filters, and is named Convex-FLANN-
EMF (C-FLANN-EMF). The C-FLANN-EMF controller
adaptively combines the outputs of the component filters using
the random gradient algorithm and the nonlinear exponential
function to minimize residual noise. Therefore, it can overcome
the disadvantages of the FLANN and EMF controllers, when the
nonlinearity that exists in the components of the active noise
control system is an unknown priori. Many simulation results
have shown that the noise cancellation performance of the
proposed C-FLANN-EMF controller is more effective than the
FLANN and EMF component controllers in different nonlinear
scenarios of the ANC system.
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dong hoc phi tuyén) [3] hogc méo phi tuyén tai diém khur
tleng dn (vi du khi ngudn tiéng dn dugce lan truyén qua 6ng
dan bi nén qua cao) hodc méo phi tuyén tai secondary path
(vi du su 180 hoa cua cac linh kién dién tir) nén dic tinh cua
cac hé thong nay bi suy giam tham chi mat 6n dinh [4]. Dé
vuot qua van dé méo phi tuyén ton tai trong cac hé thong
ANC thyc té, nhidu bo diéu khién phi tuyén da duoc phét
trién [5]. Noi troi trong do c6 thé phan Iam hai 16p co ban:
Lép th nhét dya trén mang no-ron, vi du bo diéu khién
ding mang no-ron truyén thang da 16p MLNN (multilayer
neural networks) [5-8] va bo diéu khién ding mang no-ron
m¢ (Fuzzy neural networks) [9]; Lép tha hai dua trén ham
tuyén tinh trong tham sé LIP (Linear-in-parametter), vi du
nhu FLANN [3, 10], Volterra [4, 5], EMF [11-13]. Uu
diém cua cac bo diéu khién dya trén LIP d6 1a 6 phirc tap
tinh toan thap, thuc thi phan cimg don gian. Do d6, nghién
ctru phét trién ciing nhu trién khai g dung cac hé thong
ANC dua trén LIP dang duoc nhiéu hoc gia trén thé gisi
dac biét quan tdm [3, 4, 10-13].

Nhu duoc chi ra trong [3], thi FLANN chi ¢ kha nang mo
rong phi tuyén ca tin hiéu dau vao tai cing mot thoi diém tirc
thoi. Hay noi cach khéac ham mé rong ctia n6 thiéu cac sb hang
chéo (tich cua tin hi¢u vao/ ra véi ban tré ctia ching) do vay
nd chi giai quyét tot cho nhing truong hop tinh phi tuyén ton
tai trong hé thng ANC 1 yéu. Trong khi d6, ham mo rong
EMF [11-13] ciing dua trén cac hdm co ban lugng gidc
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(trigonometric) nhu FLANN, nhung khéc véi FLANN do la
cac ham co ban ciia EMF thoa mén tit ca CAc yéu cau ctia dinh
li Stote-Weierstrass [13]. H¢ thong ANC dua trén EMF c6 thé
xtr IThigu qua cho cac truong hop chira dung tinh phi tuyen co
nh¢ (memory nonlinearity). Déi voi truong hop ngudn tiéng
on 1a mot qué trinh hdn loan (chaotic), thi dic tinh cia hé
théng ANC dua trén EMF c6 thé bi suy giam vi ham md rong
ctia N6 thiéu cac thanh phan tuyén tinh.

Mt khac, ching ta ciing hiéu rang, tinh phi tuyén ton
tai trong hé théng ANC la mot tién nghiém chua biét, do do
s& kho khan trong viéc Iya chon md hinh phi tuyén hop ly
cho hé théng. Pugc lay cam himg boi céc phuong phap trong
[14-18], nhém tac gia dé xuat mot by dicu khién moi, dua
trén t6 hop 16i cia ham mo rong FLANN va EMF, trong
nghién ctru ndy. Bo dicu khién méi dugc tén goi la Convex-
FLANN-EMF (C-FLANN-EMF). Dya trén t6 hop 16i cac
16i ra ctia c&c bo loc thanh phan va cac tham sé tron duoc
diéu chinh truc tiép boi cac quy luat thich nghi phi tuyén,
dac tinh ra ctia bo diéu khién C-FLANN-EMF di cho thdy
14 t5t hon cac bo diéu khién thanh phén, va dic biét, bo diéu
khién dé xuét dat dugc dic tinh t6t trong moi mdi trudng phi
tuyén. Nhiéu két qua mo phong da duogc tién hanh dé minh
hoa cho dic tinh cua bo diéu khién dé xuét.

2. Pé xuit b diéu khién C-FLANN-EMF cho hé théng
ANC phi tuyén
2.1. Céu trac

Tuy vao ban chit cua tinh phi tuyén trong hé thong
ANC ma céc bo didu khién FLANN va EMF dat duoc dic
tinh khtr tiéng 6n khac nhau. DBbi véi cac hé thong ANC
chua dyng tinh phi tuyén c6 nhd thi ding bo diéu khién
EMF 14 hiéu qua. Tréi lai, trong trudng hop ngudn nhiéu
tham chiéu 1a mot qué trinh hdn loan, thi hé théng ANC st
dung FLANN lai lam t6t hon khi dya trén EMF. Dé dua ra
mot cu tric tong hop cho bo didu khién cua hé théng
ANC, trong phan ndy nhom tac gia dé xuat mot bo didu
khién méi dua trén t6 hop 1 ctia hai bo didu khién FLANN
va EMF. B diéu khién C-FLANN-EMF dat dwoc dic tinh
t6t nhit cua cac bo loc thanh phan nho vao ciu trdc t6 hop
16i va tham sd tron thich nghi. Sau mdi 1an 1ap, mot gié tri
thich hop cta tham s6 tron s& quyét dinh 16 ra ctia bo diéu
khién C-FLANN-EMF dé c6 thé r(t ra cac tinh chat tbt cia
timg bo loc thanh phan. Hon nita, tham trén ndy duoc dugc
thich nghi dua trén quy luat phi tuyén ham mii (exponential
function), nén kha nang xir ly phi tuyén ciia C-FLANN-
EMF c6 thé dugc cai thién thém. Hinh 2 minh hoa mot ciu
tric to hop 16i cta hai bo loc dwa trén FLANN va EMF.

Gia sir goi X(n) la vector tin hiéu vao
X(n) =[x(n),x(n—-1),... x(n—K+ 1D]T 1)
véi K 1a chiéu dai nho.
Vector tin hiéu vao X (n) cé thé dwoc bidu didn ma rong
thanh vector U(n) boi ham mé rong EMF [13], nhu sau:
U = [Uf (), U; ), ..., Up M)]"
=[uy (), u, (M), ..., u, (M)]” )
G day U, (n); U,(n);...; Up(n) la vector mé rong cta ham
EMF bac 0 va bac 1; bac 2; i bac P, tuwong ng.
u,(n); u,(n); ...,u,(n) la céc phan tr dugc mé rong.

L= (1:::) la chiéu dai nhé cua tin hiéu dwoc & rong. Vé

mat Ii thuyét thi ham mé rong EMF c6 thé dugc mé rong
vé6i bac va chiéu dai nhé 1a vo han. Tuy nhién, nén cha y
rang cac trong sé loc cua b loc phi tuyén sir dung ham ma
rong ndy ciing ting theo cap s6 mii khi bac hoic chiéu dai
nhé tang. Do d6, dé phi hop véi cac tng dung trong thuc
té, chi nhitng EMF bac 2 hoic bac 3 1a dwoc sir dung. Trong
nghién ctru ndy nhom tac gia chon EMF bac 2 dé dat duoc
mét kha nang xir Ii phi tuyén hiéu qua trong hé théng ANC.
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Hinh 2. Minh hog t6 hop 16i ciia hai b loc EMF va FLANN
Theo céch nay, c6 thé bidu dién bac 0 va bac 1 cua ham
m¢ rong EMF cung vai chiéu dai Ly = K +1 nhu la:

Uy(n) = [l,sin(% x(n)),sin(%x(n —1)),...,sin(% x(n—K + )"

3
Ham mé réng bac 2, U,(n) = [UL,(n), Uzz(n)] cung
vai chiéu dai L, = K + K(K — 1)/2, dwoc biéu dién nhu sau

Uy (n) = [cos(zx(n)), cos(zx(n—1)),...,cos(zx(n — K +1))]" (4)
Cho i=0:K-1; j=i: K-1; va néu i# thi
inr’ ®)
Do do, chiing ta c6 thé viét 16i ra cia b loc EMF bac 2
phi tuyén nhu Ia,
ye(m) =W (m)Un) (6)
6 day U(n) =[Uf (), UzT(n) I, va W)=

W (n), W (n) ] 1a cac hé sé loc twong tng véi ham mé
rong EMF bac 1 va bac 2

Tuong tu, bang cach tham khao [3], ta c6 biéu dién cua
ham ma rong dua trén FLANN nhu sau:

Ve(n)= [VlT (n)vVZT (), ---vV(IPn) (n)]T

= (), v, (), ..,v, ('

. T . . T
U,,(n) = [sm(E x(h— |))sm(E x(n—

U]

o day
Vi(n) =[x(n), x(n-1),...,
V, (n) =[sin(zx(n)),sin(zx(n-1),...,

x(n—K +1)] (8)
sin(zx(n—K +1)]" (9)
V;(n) =[cos(zx(n)), cos(zx(n —1)),..,cos(zx(n— K +1))]" (10)

V,p (n) =[sin(2Pzx(n)),sin(2Pzx(n—1))]

11
o SIN2PX(N— N + 1)) (11)
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Vi2ps1) () =[cos[(2P +1)zx(n)], cos[(2P +1)zx(n 1)
. COS[(2P + D) zx(n— K +1)]]"
véi P la bac cua ham mo rong cua FLANN, va
L = K(2P + 1) la chiéu dai nhé cia ham mé rong. T do,
ta viét 15i ra ciia bo loc FLANN nhu 1a
yr(n) = H' (MV(n) (13)
6 day V(n) = [V, V), ..,V ()], . va
(n) = [HF (n),HY (n), ..., HIp,1(n) 17 1a cac hé so loc
twong &ng véi ham mé rong FLANN bac 1, 2 va bac 3.
Trong nghién ciu nay nhdm tac gia chon bac 2 cho ham
mo rong EMF, va bac 3 cho FLANN dé c6 sy tuong duong
Vvé cau tric (nghia l1a xap xi vé so lugng trong so).
~ Do do, Léi ra cua bg diéu khien C-FLANN-EMF dugc
t0 hop 16i gitra hai ham mo rong FLANN va EMF c0 thé
biéu dién I3,
y(n) = o(n)ye (n) + 1 - a(n))ye (n) (
=MW (U (n)+@-om)HT (n)V(n)

& day w(n) 1atham s tron thich nghi. Dé cai thién dac tinh,
tham s6 tron ndy duogc diéu chinh thich nghi theo quy lujt
phi tuyén [14]. Tham khao tir [14], biéu dién tham s6 tron
o(n) theo quy luat thich nghi phi tuyén sau,

1

(n) = 1+e/™
& day, tham s& s duoc tinh thich nghi theo phuong phap
giam gradient. DBé tranh van dé mat thich nghi khi w(n) quéa
gén gié tri gi¢i han 0 va 1, theo [15], chdng ta chon s
nam trong [-4,4].
2.2. Thudgt toan thich nghi Fx-LMS

Nhu duge chi ra trong [14], cdu tric t6 hop 16i chi st
dung 16i du toan bd de diéu chinh thich nghi tham s6 tron
w(n), cOn c4c trong s6 W (n) va H (n) cta cac bo loc thanh
phén dugc thich nghi dya trén 1i du thanh phan cta chinh
no. Goi e(n) la c6ng suat nhiéu du cua cau tric to hop, ta
c6 thé dinh nghia ham chi phi cho bo diéu khién
C-FLANN-EMF nhu sau,

£(n) =E(e*(n)) (16)

v6i E(.) biéu thi toan tir ky vong. Cong suit nhidu du e(n)

I a2)

14)

(15)

dugc xé4c dinh boi hiéu cua nhidu do tai dwdng dan so cip
d(n) va16i ra cua duong dan thu cdp d(n) (xem Hinh 1),
e(n) =d(n)-d(n) (17
_Theo nguyén Iy ciia h¢ thong ANC, tin hiu ra ctia bo
dicu khién s€ dugc loc qua udc lugng cia duong dan thir
cép dé tao tin hidu khu tiéng dn d(n), do do ta viét lai
phuong trinh (5) thanh,
e(n) =d(n)-S(n)*y(n) =d(n) - 18)
S()*{(MW’ (n)U (nN)+@-a(n)H" (n)V(n)}
& day S(n) la dap ung xung cua ham truyén dudng dan thi
cap, * biéu thi phép toan tich chap.
Tham sé tron dugc tinh theo (6) théng qua viéc cap nhat
thich nghi B(n) theo phuong trinh sau,

1 oe?
=0t

la

a . efﬁ(ﬂ)
=p(n) - %e(n){S(n) [Ye (M) -y (n) ]}m
— B(n) ,%e(n)[y;(n) —yi (M] o(M)L- &(n)]

")

(19)
o day, V&) la gradient ciia ham chi phi &(n) ddi vei
thamsé g(n); a labudc hoc cia thuat toan, nd didu khién
toc do thay doi caa B(n); yL(n) Vva y.(n) la céc tin higu
dugc loc qua dudng dan thi cap cua hai tin higu ra thanh
phan. Bé viéc lya « khdng bi anh hudng bai ti s6 tin hiéu
trén nhidu (SNR: signal-to-noise-ratio), tham khdo [14]
nhom tac gia sir dung mot wdce lugng 5(n) dé thay cho gia
tri tie thoi [yL (n)—yi (N)], va §(n) duoc tinh bai,
8(n) =0,995(n) +(@L-0,99)[ye () -y (NI*  (20)
Dé cap nhat Cac vecto trong s W (n) ching ta st dung
phuong phap giam gradient dua trén t5i thiéu hoa ham chi
phi & (n)=E(eZ(n)), voi e.(n) = d(n)— Sgn)* Ve (n)’ .
Tuong tu, cap nhat cic vecto trong s6 H(n) bang viéc toi
thiéu hod ham chi phi & (n)=E(Z(n), véi
e, (n) =d(n)—S(n)*y, (n) . Véi muc dich tdi thiéu cac ham
chi phi thanh phan & (n) va & (n) , vecto trong s W (n) va
H (n) duoc diéu chinh theo phuong trinh cap nhat nhu sau

W (12) =W ()~ ¥4 () (21)

H (1+2) = H (W) =2 1V, ()
V6i Viym&e (n) 12 gradient ciia ham chi phi & (n) déi véi
céc trong s6 W (n) Va V,,, & (n) la gradient cia ham chi
phi & (n) ddivéicac trongsd H(n); x va n 1acac tham

s6 hoc, diéu khién téc doc hoc va téc do hoi tu cua thuét
toan. Lan luot tinh cc gradient nay ta c6,

(22)

Vi) = o) - e, (p SN0
26, () 20 *\Al\?’(;gn)u o)) _ 2
—2e. (n)(S(n)*U (n)) = —2e. (N)U; (n)

Vi (1) = ajH—&”)) 2 (”)%x(n»

~ 26, 2CO) *[HH(;gn)v () o0

— 26, (NS (M) =V () =26, (MV, (n)
& day U, (n)va V, (n) la tin hiéu mo6 réng U (n) va V (n)

dugc loc qua dudng dan th cip.
Thay vao cac phuong trinh (21) va (22), ta ¢
W (n+1) =W (n)+ e (N)U, (n) (25)

H (n+1) = H(n) +7e- (N)V, (n) (26)
Hinh 3 minh hoa thiét ké ctia hé théng ANC dura trén bo
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diéu khién C-FLANN-EMF str dung thuat todn Fx-LMS.
P(Z) d(n)

U(i‘i‘]‘ l
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Hinh 3. Hé thong ANC dua trén bé diéu khién C-FLANN-EMF

3. M6 phéng tinh toan

Trong phan ndy, nhom tac gia s& so sanh dic tinh cua hé
thong ANC dua trén bo diéu khién C-FLANN-EMF dugc dé
xuét va c4c hé thong ANC dua trén cac bo didu khién FLANN,
EMF va VFLANN [16] cho céc kich ban khac nhau cta tinh
phi tuyén. Trong tat ca cAc md phong, tham s chiéu dai nhé
L cua tht ca cac bo diu khién déu dugc chon bé‘mg 10, bac cua
FLANN duoc thiét 1ap bang 3, bac ciia EMF va Volterra duoc
thiét 1ap bang 2. O day nhom tac gia chon bac cia FLANN,
Volterra va EMF nhur vy dé c6 sy tuong duong vé do phirc
tap tinh ton (cu thé FLANN c6 s6 Iugng trong s6 1a 70, trong
khi caa EMF va Volterra 1a 66). Dé so sanh dic tinh cac bo
diéu khién, nhom tac gia sir dung 16i binh phuong trung binh
duoc chuan hod NMSE (normalized meen square error) dat
duoc boi cac bo diéu khién thich nghi trén s6 1an lap, gia tri
ctia NMSE duoc tinh bai cong thire,

NMSE =10|oglo{%§”)}}

d

@7)
& day o7 la cong sudt cua nhiu dudng truyén so cip,
e(n) 15i du tai thoi diém tha n. Trong mdi thi nghiém, gia
tri NMSE dugc udc lugng trung binh sau 100 1an chay doc
1ap d@é dat dugc dic tinh hoi tu.

Thi nghi¢gm 1: Trong thi nghiém nay, nhém téc gia gla
dinh nguon tiéng 6n 12 mot &m thanh phat ra tir quat gio,
nhu dugc chi ra trong céc cong trinh [3, 4] thi nguon tiéng
on nay c6 thé duge mo hinh nhu 1a mot qua trinh hon loan
(chaotic) phi tuyén bdi phuong trinh dé quy sau,

x(n+1) = yx(n){L- x(n)} (28)
o dﬁy y=4 va x(0)=0.9. Thuong ngudi ta chuan hod
nguon tiéng on phi tuyén nay dé c6 don vi bang 1. Buong
dan so cép duoc gia dinh c6 ham truyén
P(z) =z°-0.32°+0.2z7", dudng din thit cip Ia mot md
hinh pha ti thiéu (minimum - phase) S(z) =z2+0.5z7°.
Tham s6 hoc cua cac bo didu khién duge chon nhu sau:
4. =0.0008cho  FLANN, . =0.009cho EMF,
4, = 0.00008 cho VFLANN, 4z, =0.0008, z, = 0.008
va p=0.9cho C-FLANN-EMF. Hinh 4a md ta két qua
NMSE cua cac bo diéu khién FLANN, EMF, VFLANN va

C—FLA’NI}I—EMF. Hinh 4b minh hoa su thich nghi cta cac
tham s6 t6 hop cho kich ban cua thi nghiém 1.

. Lo |
. .'Em“‘\.’f,w“’"\hﬂ Y "\"\VA‘ "\'\“‘“”."f

NMSE(dB)
Tham sé két hop.

Iterations lterations

a) (b)
Hinh 4. A) So sanh dc tinh cuia cac bg diéu khién khi tin higu
tham chiéu chuza dung tinh phi tuyén, b) minh hoa sy bién doi

cua tham so to hop trong bg diéu khién C-FLANN-EMF

Nhu dugc chi ra trong Hinh 4, dé thdy bo diéu khién
FLANN Iam tét hon bg diéu EMF trong trudng hop ngudn
tiéng 6n c6 ban chit nhu mot qua trinh hdn loan (chaotic).
Li do cho didu nay c6 1& do ham mé rong EMF thiéu cac
thanh phan cho tin hiéu vao tuyén tinh. Trong khi do, bo
diéu khién C-FLANN-EMF va VFLANN dat duoc cai
thién nhe vé dic tinh hoi tu so véi FLANN, nho vao tham
s6 t6 hop 16i.

Thi nghiém 2: Trong thi nghiém nay, ngudn nhidu
tham chiéu 1a mot qua trinh nhiéu tring, duong din so cip
va duong dan thtr cip c6 quan hé vao ra duge md ta lan
luot nhu sau [10]:

d(n) = x(n)+0.8x(n—1) +0.3x(n—2) + 0.4x(n—3)
—0.8x(n)x(n) +0.9x(n)x(n—2) + 0.7x(n)x(n —3)

d(n) = y(n)+0.35y(n—1) +0.09y(n — 2)
—0.5y(n)y(n-1)+0.4y(n)y(n-2)

(29)

(30)

MSE(dB)
e
Tham s két hop

aeas CWELSNRSY R v |

s 1 1z 14 22 1 1z
Iterations lterations

a) b)
Hinh 5. A) So sanh déc tinh ciia cc bg diéu khién khi duwong
dan so cap va duong dan thiz cap chia dung méo phi tuyen,
5b) minh hog su bién doi ciia tham so t6 hop trong b¢ dieu khién
C-FLANN-EMF

Tham sb hoc cua cic bo diéu khién duoc thiét lap:
4 =0.001 cho FLANN, . =0.0004 cho EMF,
4, =0.0005 cho VFLANN; 2. =0.001, z, =0.0004 va
p =0.9 cho C-FLANN-EMF. Hinh 5 minh hoa cac két qua
khi duong dﬁp SO c.:?ip va thl’l’\Célp[Chl’l’a dung méo phi :[uyé:n.
Rﬁ rang bo diéu l\(hién (}uqc de xu@t dat dugc dac khtr tieng 6n
tot hon cac bd diéu khién thanh phan FLANN va EMF. Trong
truong hop nay, bo diéu khién EMF dat dugc ddc tinh vuot
trdi so voi FLANN. Nguyén do cho van dé nay do la ham mo
rong FLANN thi€u cac so hang chéo, dan dén n6 khong the
md hinh du t6t cho kich ban tinh phi tuyén nhu trong thi
nghiém 2. Tuy nhién, so véi VFLANN thi C-FLANN-EMF
dat dugc dac tinh kém hon, diéu nay ¢d thé do ham mé rong
Volterra md hinh hiéu qua cho tinh hudng nay hon EMF.

Thi nghi¢gm 3: Trong thi nghiém nay, nhom téc gid sur
dung kich ban nhiéu duong truyen so cép tai diém khur duoc
mo hinh boi mot tinh phi tuyén manh da thire bac 3 nhu sau:
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d(n) =u(n-2)+0.8u*(n-2)—0.4u*(n-2)
u(n) = x(n)*t(n)
& day, x(n) 1a tin hiéu vao tham chiéu, duoc mo hinh

nhu mot dang séng sin, ¢6 tan sb 500Hz tai toc d¢ 1dy mau

. . 27500n
8000 mau/ giay, X(n)=ﬁsm(§0T), va t(n) la dap

(31)

tmg xung cua ham truyén T(z)=z°-0.3z"+0.2z2"°.
Ham truyén cia duong dan so cap c6 pha tdi thicu
(minimum phase), S(z)=z%+0.5z°. Hinh 6 minh hoa
dd thi cac gia tri NMSE cuia c4c bo diéu khién va tham s
t6 hop cho trudng hop cia kich ban phi tuyén trong thi
nghiém 3. Hinh 7 minh hoa tiéng 6n cho truong hop khdng
dung h¢ thong ANC va truong hop dung hé thong ANC véi
cac bo diéu khién FLANN, EMF va C-FLANN-EMF. Tur
Hinh 6a va Hinh 7 dé dang thay dic tinh bo diéu khién
C-FLANN-EMF 14 tét nhét, n6 dat duoc hdi tu nhanh cua
FLANN, VFLANN va trang thai 6n dinh ciia EMF.

'
FLANN -
o ) E - -
o} VFLANN
Propase CF LANM £

NMSE(dB)
Tham s6 két hgp

a) (b)
Hinh 6. a) So sanh déc tinh ciia cAc b diéu khién va
b) sur bien doi ciia tham so trgn trong kich ban thi nghiém 3

0.5

Khéng ding hé thang ANC

04 FLANN

EMF
0.3 Proposed C-FLANN-EMF

0.2

0.1

0

Nhiéu dw

-0.1

0.2

0.3

04

05 i L " L " . . " .
o 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000

lterations
Hinh 7. Minh hog nhiéu du khi khong diing /¢ thong ANC va
€0 sir dung hé thong ANC phi tuyén dua trén cac bé diéu khién
FLANN, EMF va C-FLANN-EMF
T6m lai: Trong kich ban thi nghiém 1, tinh phi tuyén chita
dung trong ngudn nhiéu tham chiéu, nén hé thong ANC dya
trén FLANN Ia hiéu qua hon hé thong dua trén EMF. Trong
kich ban thi nghiém 2 va 3, thi h¢ théng ANC dya trén EMF
12 hi¢u qua hon hé théng dua trén FLANN. Bo diéu khién dé
xuét khong chi khic phuc dwoc van d& cua b didu khién
FLANN va EMF ma con dat duoc dic tinh héi tu tét hon trong
céc kich ban phi tuyén khac nhau ciia hé thdng ANC.

4. Két lugn

Trong bai bao nay, nhom téc gid da dé xuét b dicu
khién C-FLANN-EMF cho h¢ théng ANC phi tuyén dya
trén t6 hop 16i cua hai b diéu khién FLANN va EMF. Cac

trong s6 cua bo didu khién dé xuét dugc cap nhat tuan theo
thuat toan gradient ngau nhién. Hon nita, bo diéu khién
C-FLANN-EMF sir dung ham phi tuyén sé mii (exponential
function) dé tinh toan tham sb tron, nén dac tinh khir tiéng
on dugc cai thién. Hé thong ANC dua trén bo diéu khién
C-FLANN-EMF d¢ xuat dic biét pht hop khi tinh phi tuyén
ton tai trong cac thanh phan cta hé théng ANC la chua biét
va bién dbi theo thoi gian. Nhiéu két qua md phong trong
c4c kich ban khac nhau cua hé thong ANC phi tuyén d cho
thiy tinh hiéu qua ciia phuong phap dé xuét.

Loi cam on: CAc tac gia cam on dé tai cdp BO mi sb
B2021-TDV-03 do Bo Giao duc va Dao tao tai tro.
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