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TOM TAT

Trong bai bao nay, ching téi mé phéng
hé théng khtr nhiéu da kénh truyén thdng va
xay dung hé théng khir nhiéu hai kénh thoi
gian thuc. Chung t6i st dung giai thuat
filtered-X least-mean-square (FXLMS), va
mot sé gidi thuét cap nhat do loi (Variable
Step-Size - VSS), b6 chinh bdo hoa nhdm
téng cuong hiéu qué cho céc hé théng kiém
soat nhiéu. Trong phan thuc nghiém, ching
t6i da ap dung giai thuat LMS (least mean
square) va VSS-LMS dé huén luyén ham

truyén thir cdp nham tang téc dé héi tu va én
dinh cho cac hé théng kiém soét nhiéu. Két
qué thuc nghiém cho thdy hé théng ANC
thoi gian thuc khéng str dung gidi thuat cap
nhat dd loi cling nhw cé str dung giadi thuat
cép nhat do loi déu hoat déng hiéu qua véi
cac ngudn nhiéu don tan sé va da tén sé,
nhiéu téng hop & céc truong hop gidm tr
12 dB — 35 dB va bén kinh khitr nhiéu do
dwoc la khodng 3 cm xung quanh vj tri dat
micro téng hop.

Tor khod: kiém soét nhiéu tich cuc, cap nhat dé loi, LMS, filtered-x LMS.

GIOI THIEU

Nguyén Iy chung cua kiém soat nhiéu tich
cuc la tao ra nguon nhidu thir cap c6 ciing bién d6
nhung nguoc pha véi nguon nhiéu so cip sao cho
nhidu tong hop c6 bién do giam dan vé khong

Nhiéu so cap

AVAVA

+ =

Nhiéu thir cap

trong ving can kiém soat nhiéu (Hinh 1). Hiéu
qua cua viéc kiém soat nhiéu tuy thuoc vao do
chinh x&c v& bién d6 va pha cua nhiéu thir cip

[1].

Nhiéu téng hop

— " —

Hinh 1. Nguyén Iy kiém so4t nhiéu tich cuc
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Céac hé thbng ANC c6 thé dugc phan loai
theo nhiéu cach khac nhau [1, 2, 3, 4]:

Duya trén ciu tric cua hé théng, c6 hai loai
chinh 1a hé théng truyén thang va hé thong hoi
tiép.

Dua trén tinh thich nghi hoac khéng thich
nghi cua hé théng: trong nhiéu truong hop, nhiéu
so cap thay doi theo thoi gian, khi d6 hé thong
ANC can phai thich nghi véi su thay d6i nay. Khi
d6 can sir dung cac giai thuat thich nghi nhu
LMS, FXLMS, ...

Dua trén giai thuat sir dung sé co: phuong
phap kiém soat nhidu dung loc thich nghi trong
mién thoi gian, phuong phap kiém soét nhiéu
dung loc thich nghi trong mién tin sé, phuong
phap kiém soat nhidu dya vao ly thuyét diéu
khién ty dong, phuong phap kiém soat nhiéu
dung logic m& va mang no-ron.

Duya trén bé rong dai thong nhu hé thong
ANC truyén thiang bang thong rong (trong cac hé
thdng ong khoi, 6ng x4, ...) va bang thong hep
(trong cac dong co, may nén, quat, ...).

H¢ théng kiém soat nhiéu truyén thing thich
nghi da kénh
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Hinh 2. Hé théng ANC truyén thing da kénh

Hé thdng ANC truyén thing kénh duoc st
dung khi can kiém soat nhiéu nguon nhiéu tai
nhiéu khu vuc trong méi truong, trong trudng
hop nay can dat nhiéu microphone tham chiéu dé

do nhidu so cip, nhiéu loa dé phat nhiéu thi cip
va nhiéu microphone tong hop dé do nhiéu tong
hop (cac microphone duge dat & cac khu vyc can
kiém soat nhiéu) [2, 3, 4]. Hé théng ANC truyén
thang da kénh dugc trinh bay & Hinh 2, trong d6:

J la sb lugng micro tham chiéu, x(n) =
[x1(M)xz (1) ... % m]".

K 1a sb lwong ngudn nhidu thir cip va bo loc
thich nghi song song,

y(m) = [y1(m)y., () ...y (m)]".

M 1a sé lugng micro tong hop, e(n) =
[e;(M)ex(n) ...ey(n)]”.

Trong nhiéu hé théng kiém soat nhidu, cac
giai thuat bién ddi do loi VSS duogc sir dung dé
tang tinh linh hoat cua cdc giai thuat thich nghi
nhdm nang cao hiéu suat lam viéc cua hé théng.
Céc giai thuat thich nghi thuong st dung do loi
thich nghi ¢6 dinh, dugc lya chon dé can bang
giira toc do hoi tu va o 6n dinh cua hé thong. Do
lgi thich nghi c6 gia tri I6n khién cho hé théng
hoi tu nhanh, tuy nhién lai lam cho hé théng dé&
mat 6n dinh. Nguoc lai, khi do loi thich nghi c6
gia tri nho, hé théng hoi tu cham nhung 6n dinh
hon.

Y tuéng co ban cua giai thuat VSS Ia sir
dung d6 lgi thich nghi 16n khi bat dau qua trinh
khtr nhiéu dé tang toc do khir nhidu va giam dan
d6 loi thich nghi cho dén khi hé thong hoi tu dé
tang tinh 6n dinh cua hé théng.
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Hinh 3. Hé théng ANC ding giai thuat VSS-LMS
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Hinh 3 md ta hé théng ANC ding giai thuat
VSS LMS, tin hiéu dau ra cia hé thong duoc cho
bai:

d(n) = w, (Wx(n) +n(n) )
trong do, x(n) =[x(M)x(n—1)..x(n—N +
1)] 7 1a tin hi¢u tham chiéu,

n(n) 1 tin hiéu nhiéu,

w(n) la vector trong sb n bac,

w, la vector chua biét, cin xéc dinh.

Tin hi¢u nhiéu tong hop e(n) duoc xac dinh
theo (2). Cac hé sé loc cua bo loc duoc cap nhat
bdi (3), trong d6 u(n) 1 do loi thich nghi tai thoi
diém thu n.

e(n) =d(m) —w’' (n)x(n) )
wn+1) =wn) +umemxmn) (3)

Gidi thuét cip nhat df lgi Kwong

u(n)

y(n+1|

Hinh 4. So db giai thuat Kwong
Giai thuat Kwong [5] st dung binh phuong
tin hiéu tong hop tic thoi dé cap nhat hé sb cua
dd loi thich nghi duoc biéu dién nhu sau:

p(n +1) = ap(n) +ye*(n) (4)
trong d6 & va y 1a céc tham sé dwong.
Nguyén tic chinh cua giai thuat nay la khi

phét hién tin hiéu tong hop I6n, hé théng sé ting
dd loi 1am cho hé théng ting tdc do hoi ty; trong
khi d6, néu phat hién tin hiéu téng hop nho, hé
thdng s& giam do loi 1am cho hé théng 6n dinh.
Nhin chung, giai thuat Kwong phu thudc rat
nhiéu vao tin hiéu nhidu, didu nay 1am giam hiéu
suat cua giai thuat khi gap phai truong hop ti s6
tin hiéu/nhiéu thap.

Giai thuit cap nhit d¢ loi Aboulnasr [6]

N
N
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Hinh 5. So d giai thuat Aboulnasr

Giai thuat nay 1a mot bién thé tur giai thuat
Kwong, thay vi st dung binh phuong tin hiéu
tong hop, giai thuat Aboulnasr [6] xem xét su
tuong quan giira tin hiéu tong hop e(n) va
e(n—1), viéc nay lam ting kha ning chéng
nhiéu nho d6 ting hiéu qua cua giai thuat. Giai
thuat Aboulnasr cap nhat hé sé do loi bang céach
ldy binh phwong gia tri twong quan cua tin hiéu
tong hop thong qua bo loc théng thap dwoc cho
bai (5), trong d6 B 1a tham sé duong.

p(n) = Bp(n—1) + (1 - Ble(n)e(n—-1) (5

Khi d6 hé s6 do loi dwoc cap nhat bai (6),
V6i a va y 1a cac tham sé duong.

p(n+ 1) = au(n) + yp*(n) (6)
Giai thuit cap nhat d¢ l¢i José Gil F. Zipf [7]

Giai thuat José Gil F. Zipf dwoc dé& xuit
trong mot bai bdo [7], ma trong d6 José Gil F.
Zipf dimg dau nhom, vi diéu d6 giai thuat nay sé
goi tén la giai thuat José Gil F. Zipf dé d& su
dung trong bai bao nay.

Trong mot s6 tng dung cua bo loc thich
nghi, ham tuong quan gitta e(n) va e(n — 1) cho
thdy két qua khong tét khi hoi tu vé gia tri thip
nhat. Trong mét sb truong hop, dé xem xét twong
quan giita cac dau vao va mot sb loai dap ung
xung dic biét cua cac hé thong chua biét, sy
trong quan giita tin hiéu téng hop e(n) va
e(n — 2) hay c6 thé goi la lag(2), su twong quan
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gitta e(n) va e(n — 3) hay c6 thé goi la lag(3),
. cho thay nhiéu thong tin hon 1a sy tuong quan
giita e(n) va e(n — 1) hay c6 thé goi la lag(1).

P
<«
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A

N
A

e(n)?

Hinh 6. So db giai thudt cap nhat José Gil F. Zipf

Trong giai thuat Aboulnasr, lag(1) duogc sir
dung dan dén viéc giam d6 loi qua sém trong mot
s6 truong hop lam cho viéc hoi tu bi cham lai.
Giai thuat José Gil F. Zipf xem xét dén tat ca cac
lag tir lag(1) cho dén lag(N), gilp nang cao tbc
do hoi tu va giam nhidu tét hon. Khi d6 p(n)
dugc cho bai (7).

N
p() = p(n— 1)+ (=) Y [ee—0  (7)
i=0

Ham cap nhat hé s6 do loi duoc cho bai (8),
V6i a va y 1a cac hé s6 duong va N 1a s bac loc.

u(n +1) = au(n) + yp(n) (8)

PHUONG PHAP
Hé thong ANC sir dung bd chinh bdo hoa

Trong thuc té, ¢6 truong hop loa thi cip bi
bao hoa va khong thé phat day du nhidu thu cap,
khi d6 hé théng ANC s& khong on dinh va hoan
toan khong thé hoat dong chinh xéac. Trong bai
bao nay chung toi dé xuét hé thong ANC sir dung
bd chinh bdo hoa nhu Hinh 7. Trong do, khdi
SAT1 dat truée ham G (z) md phong viéc loa thir
cap bi b&o hoa, khdi SAT2 duoc thém vao nhiam
giai quyét van dé gap phai khi loa thu cap bi bio
hoa.

> P(2)
x(n) d(n) ‘l, e(n)
\
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Hinh 7. Hé théng ANC sir dung bé chinh bao hoa

Khi loa thi cap bi bdo hoa thi nhidu tht cip
phét ra téi micro tong hop bi bién dang va khéng
du cong sudt dé triét nhidu so cap dan t6i nhidu
t6ng hop thu dugc e(n) khong tién vé khong nhu
mong mudn. Vi e(n) khong tién vé khong, hé
thong s& tiép tuc cap nhat cac hé sé cua bo loc
W (z) dua vao tin hiéu tham chiéu x(n) dé ting
cuong d6 tin hiéu nhidu thir cdp y(n) 1am cho hé
théng mat 6n dinh. Bé giai quyét vin dé nay,
SAT?2 dugc thém vao dé dap tng gidi han cua loa
thir cdp, gidp hé thong cap nhat thich nghi hiéu
qua hon.
KET QUA VA THAO LUAN
Mo phéng

Dya vao md hinh Iy thuyét cia hé thong
kiém soat nhiéu truyén thiang, chang toi thuc hién
md phong hé théng nay bing phin mém
LabVIEW. Cac két qua trinh bay bao gom cac
gid tri v& bién do theo mién thoi gian va theo
mién tan sb. Vi két qua & cac kénh hoan toan
trong dwong hodc c6 chénh léch rat it nén két
qua trinh bay chi bao gom kénh mot cua hé
thdng. Hinh 8 trinh bay két qua moé phong cua hé
thdng ANC truyén thang hai kénh khéng sir dung
giai thuat VSS. Két qua cho thay hé théng hoat
dong hiéu qua, sau 0.06 giay, nhidu so cdp da bj
khtr hoan toan. Phan tich mién tan sé cho thiy
cuong do giam khoang 56 dB sau 1 gidy va 120
dB sau 5 gidy m6 phong.
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Hinh 8. Két qua md phong hé théng ANC truyén thing khong st dung giai thuat VSS vai do loi 1 = 0.005

Bang 2. Céc két qua mo phong hé thong truyén thang hai kénh

Khoéng Giai cre A cre A .
Ngudn nhiéu (Hz) dung thuat Stl)agutll;g;’ Glgli Itlll:uazti.;)(;se
VSS Kwong '
1000 113dB | 121dB 127 dB 110 dB
670, 890, 1000 110dB | 107 dB 57.3dB | 112.3dB
340, 670, 890, 1000, 1200 56 dB 32,2dB 51,2 dB 43 dB

Bang 3. Hiéu qua cua hé thong khi c6 sai léch do tré giita G (z) va G(z).

Sai 1éch giira G(2) va G(z) | D6 suy hao nhiéu (dB)
-3 -459
-2 -15
-1 49,7
0 42,5
1 33,4
2 1,15
3 -206

Trong Bang 1 la cac két qua phan tich trong
mién tan sé sau 1 gidy mé phong caa hé thong.
Két qua cho thdy, nguon nhidu bao gom cang
nhidu tan sb, cang can nhiéu thoi gian dé khi
hoan toan duoc nhidu.

Tir két qua trong Bang 2, c6 thé thiy su sai
léch gitra ham truyén wdc luong G(z) va ham
truyén thuc té G (z) khdng nén sai léch qua 1 don
vi d6i véi md hinh hé thdng kiém soat nhidu
truyén thang hai kénh.
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Trong Bang 3 la cac két qua phan tich trong
mién tan s6 sau 1 gidy md phong caa hé thng.
Két qua cho thdy, nguon nhidu bao gém cang
nhiéu tan sb, cang can nhiéu thoi gian dé khi

hoan toan duogc nhiéu. Hiéu qua khir nhiéu cua hé

thong ANC bén kénh thap hon so véi hé thong
ANC hai kénh trong cung khoang thoi gian mé
phong (1 gidy).

Bang 4. Két qua md phong hé thdng truyén thang bon kénh

Nguédn nhidu (Hz) | Khongding VSS | Gidi thuat Kwong | Giéi thuat Aboulnasr | O thF“‘;ti ;?Sé Gil
1000 55 dB 53 dB 50 dB 53 dB
670, 890, 1000 42dB 38 dB 38.6 dB 38 dB
340, 670, 890,
1000, 1200 32,4 dB 30,8 dB 29,4 dB 416 dB

Bang 5. Hiéu qua cua hé thong khi ¢6 sai léch do
tré giira G(z) vaG(z)

Sai léch giita G(z) va | D¢ suy hao nhiéu
G(2) (dB)
-4 -26,2
-3 17,6
-2 34,9
-1 35
0 32
1 26,2
2 13,3
3 145

Tir két qua trong Bang 4, c6 thé thy sy sai
léch gitra ham truyén wdc lwong G(z) va ham
truyén thuc té G (z) khong dugc I6n hon 2 don vi
va nho hon 3 don vi d6i véi mé hinh hé théng
kiém soat nhiéu truyén thang bon kénh.

Khac biét do tré gita ham truyén wdc lugng
G(z) va ham truyén thuc té G(z) khong duoc
chénh léch nhau qué nhiéu, thong thuong do tré
khong nén 16n hon hoic nhé hon tir 1 dén 2 don
vi. Tot nhat khdng nén c6 sai léch giita hai ham
truyén nay.

Khi sé luong kénh tro nén nhiéu hon, hé
thong d& mat 6n dinh hon. Cac @ thi phan tich
theo mién tan sb cho thy, khi s lwong kénh
cang nhiéu, hé thong cang can nhiéu thoi gian dé
nhiéu tong hop suy giam. Hiéu qua lam viéc cua
hé théng ANC trong ciing mot khoang thoi gian
cling giam dang ké khi ting s6 kénh.

CAac gia tri do tré cua ham truyén so cap va
thir cip ciing bat diu cd anh huéng 16n dén hiéu
qua cua hé thdng khi sb kénh tang 1én.
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Thue nghiém

May tinh trang bi
card PCI-7830R
va phan mém

LabVIEW

Loa thir cip

A F \

Loa thir cip
1

Hinh 9. M6 hinh thuc nghiém hé théng ANC truyén thing

M6 hinh ANC truyén thing thoi gian thuc
dugc bd tri nhu Hinh 9. Trong d6, ngudn nhiéu
(duoc tao ra tir may tinh) phat ra loa so cap dé tao
nhiéu so cp, micro dung dé thu nhidu téng hop
dua vé& SCB-68 dé truyén vé card PCI-7830R va
xt ly trén may tinh. Sau khi tinh toan, hé thong
s& tao nhiéu thir cap phat ra cac loa thi cap, nhidu
tong hop sé duoc triét tidu tai hai vi tri dat micro.

Micro

Loa thtr cAp

Loa phat

Loa thir cip

Micro 15¢cm

Hinh 10. So 6 b tri hé théng ANC thoi gian thuce

Ham truyén G(z) la ham truyén cua nhiéu
thir cip phat ra tir loa thir cap dén micro tong
hop. Ham mé phong G (z) dugc uéce luong thdng
qua md hinh huan luyén ham truyén ching toi
xay dung nhu trong Hinh 11.

* (n) rd G (Z) y(n)+ | , (n)

\4
(o))
O
\:
|

N

> LMS

Hinh 11. So ¢4 m6 hinh huin luyén ham truyén G

M6 hinh huan luyén ham truyén hoat dong
nhu sau, dau tién loa thir cip s& phét tan s duoc
chi dinh c6 thé 1a tan s6 tong hop tir nhiéu tan s6
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khac nhau véi bién d6 xac dinh. Tin hiéu phat ra
& loa thir cip va micro tong hop sé duoc st dung
dé tinh todn ham truyén tha cdp trong may tinh
dugc lap trinh bang giai thuat LMS va VSSLMS.
Viéc nay tién hanh tuan ty tirng cap loa va micro

nhiéu lan dé cho két qua tét nhat. Sau khi hoan
tat viéc huyén luyén. Ham truyén G(z) thu duoc
s& str dung vao hé théng khtr nhiéu.

Cac thong s6 hudan luyén:

Tan s6 lay mau: 10 KHz.
Tan s6 huan luyén 450 Hz, 700 Hz, 1400 Hz.

D6 loi = 0,0002.

Nang lrgng(db)

thu thap d liéu cua hé théng kha nhiéu hai kénh
trong thoi gian thuc. Két qua phan tich cac mau
dir liéu duoc ghi nhan khi hé thong da khir nhiéu
thanh cong dugc trinh bay dudi dang dd thi trong
mién thoi gian va mién tan sb.

Céc thdng sé thiec nghiém:

Tan s6 lay mau: 10 KHz.

Ngudn nhiu mot
bo loiu = 0,5.

tAn sb 650 Hz.

o

-20.0
-40,0
-60.0

-80.0

o

000733 Guy e e T 0 e sk
0,005 R Tén =& Tén 5§
] Giz |V :
£ 000259 2 :
< E G [1V/]
“ ] N B 0 irbibodg R e Al it SR
0.0025 Gy [1V] al
-0,0053 02
E E=E
-0.0075 A S5t
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ANC ANC ANC m¢
Bacloe x(n) mé kénh kénh 2

Hinh 12. B4 thi gia tri ham truyén G(z) huén luyén
duoc

Két qua cua viéc huan luyén duogc trinh bay

trong Hinh 12, trong d6 G4, G5, Gy, Gy 12 cC
hé s6 biéu din cho ham truyén tir c4c loa thir cap
dén cac micro tong hop trong thoi gian thuc ma
hé théng huin luyén da wdc lrong duoc.

Ap dung cac két qua caa ham truyén tur hé

Hinh 13. Hé théng ANC & tan s6 650 Hz

Hinh 13 trinh bay két qua mé phéng cua hé
théng ANC khong ding giai thuat cap nhat do
loi. Két qua cho thiay hé thdng hoat dong hiéu
qua vé6i ngudn nhidu don tan sb, sau khoang 4
gidy thi nhiéu tién gan vé khong va on dinh. Phan
tich theo mién tan s6 cho thay cuong do nhidu da

thong huan luyén, chang toi tién hanh cai dat va

giam khoang 32 dB.

Bang 6. Cac két qua dat duoc cua hé thbng ANC thoi gian thuc

A .x Khong dun Dung giai Dung giai thuat Dung Giai thuét
Nguon nhicu (Hz) V%S ’ thuat Ig<\;gvong Aﬁogulnasr JoségGiI F. Zipf
450 29 dB 28 dB 32dB 18 dB
650 32 dB 21 dB 16 dB 30dB
900 35dB X X 26 dB
450, 1400 22 dB 21 dB X 18 dB
700, 800 28 dB X X 12 dB
700, 1400 15 dB X X 21 dB
450, 700, 1400 21 dB X X 24 dB
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Tur cac két qua thuc nghiém nhan thiy hé
théng ANC thoi gian thuc khong sir dung giai
thuat cap nhat do lgi, giai thuat Kwong, giai thuat
Aboulnasr va giai thuat José Gil F. Zipf hoat
dong hiéu qua véi cac nguon nhiéu don tan s6 va
tong hop tir hai dén ba tan s6, nhidu téng hop &
céc truong hop giam tir 12 dB — 35 dB.

Céc két qua thuc nghiém trong mién tan sé &
Bang 5 la két qua thu dwoc khi chay hé théng
trong cung mot khoang thai gian (30 gidy).

Khio sat ban kinh khir nhiéu ciia h¢ thong

Viéc khao sat ban kinh khir nhidu cua hé
thong duoc thuc hién nhu so do trong Hinh 14
nham khao st sy thay doi vé cudong do am thanh
xung quanh ving khtr nhiu dwgc dinh trude
trong thuc nghiém. Céc két qua duogc trinh bay
trong Hinh 15 va Hinh 16.
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Hinh 15. D6 thi thay ddi cuong do am thanh tir micro
1 theo hudng (1)

Hinh 15 trinh bay két qua thu dugc khi tién
hanh khao st sy thay d6i vé cuong do am thanh
theo huéng (1) nhu trong so ¢4 nhu Hinh 14. Két
qua cho thay, viing khtr nhidu hiéu qua la khoang
4 c¢m theo huéng (1), ving khtr nhidu kém hiéu
qua nam trong khoang 6 cm - 16 cm theo huéng
(1), nam khoang giira micro 1 va micro 2.
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Hinh 16. D6 thi sy thay déi cudng do 4m thanh tir
micro 1 theo hudng (2)

Hinh 16 trinh bay két qua thu dwoc khi tién
hanh khao st sy thay d6i vé cuong d6 &m thanh
theo hudng (2) nhu trong so dd Hinh 14. Két qua
cho thdy, viing khir nhiéu hiéu qua la khoang 3
cm theo hudng (2). Hiéu qua caa hé thong khong
con tbt néu tiép tuc di ra xa theo huéng (2).

KET LUAN

Véi md hinh kiém soét nhidu dung loc thich
nghi, c6 thé 1am suy giam dang ké ning luong
cua c4c tin hiéu nhidu. Tuy nhién, dé cé thé nghe
duoc su nho di cua nhidu, can phai cach ly mé
hinh thi nghiém bai vi séng &m lan truyén theo
nhidu phuong nén s& con nhiéu vi tri ma tai do
nhiéu thir cap phat ra khdng thé khir dugc nhidu
so cap. Cac két qua dat dwoc cua bai bao nhu sau:

M6 phong hé thong ANC truyén thang da
kénh (c6 thé 1én téi 6 kénh) trén may tinh su
dung phan mém LabVIEW véi nhiéu tham s6 c6
kha nang tuy bién linh hoat.

Xay dung giao dién trén LabVIEW dé dang
cho viéc khao sat cac thong sb cua céc thuat toan
cap nhat do loi, bd chinh bao hoa, bo loc thdng
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dai. Tur cac thdng s trén co thé khao sat cac dic
tinh cua md hinh khtr nhidu da kénh bao gom
ham truyén, d¢ loi, bang thong va chét lugng khi
nhiéu.

Xay dyng md hinh ANC truyén thing hai
kénh thoi gian thuc, sir dung cac giai thuat cap
nhat d¢ loi dé ting hidu qua cho hé théng voéi
thong s6 tir md hinh huan luyén ham truyén thi
cap theo giai thuat LMS va giai thuat VSS LMS.

Multichannel active noise control
system using variable step size

algorithms

e Nguyen Vuong Thuy Ngan
e Tran Duc Long
e Tran Thi Minh Tho
e Huynh Van Tuan
University of Science, VNU-HCM

ABSTRACT

This paper presents the feed-forward
multichannel active noise control which was
simulated on LabVIEW and experimented on
two channel feed-forward active noise
control in real-time. The simulation of feed-
forward multichannel active noise control
system was built on LabVIEW by using
FXLMS algorithm and other algorithms such
as Variable Step-size (VSS) and saturation
compensation. Moreover, LMS and VSS
LMS algorithm were used to train the
secondary path in order to improve the

convergence speed and stabilization of ANC
system in the real-time. The experimental
results show that the ANC system in real-
time using variable step-size and without
using variable step-size algorithm work
effectively with noise sources which were
synthesized from one to three frequencies.
The noise level in these cases decreased
around 12 dB - 35 dB and the noise
reduction radius measured is about 3 cm
around the microphone.

Key words: active noise control, variable step-size, LMS, filtered-x LMS.
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