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Bé loc Notch la mét trong nhitng gidi phdp dé loc nhiéu tuan hoan trong cdc img dung y
sinh: do dién tim, dién ndo... BY loc Notch thich nghi truyén thong thuong ding thudt
toan LMS (Least Mean Square) dé thiét ké. T uy nhién téc do héi tu cua thudt toan nay
cham, chat luwong cua bo loc phu thudc rat nhiéu vao cach chon budc thich nghi. Thudt
todn PSO (Practicle Swarm Optimization) ld mét dang ciia thudt todn tién hod quan thé
dwge ting dung gidi bai todn t6i wu véi wu diém don gian, it phy thudc thong sé. Viéc img
dung thudt toan PSO vao viéc thiét ké bé loc sé tang t6c do héi tu va chat lwong bo loc.

Twr khoa: Bo loc Notch thich nghi, thudt toan PSO, thudt toan LMS

ABSTRACT :

Notch filter is one of the solutions for remove noise in biomedical signals: ECG
signal... Traditional notch filter usually base on LMS algorithm (Least Mean Square). The
problem of this filter is slow convergence, serious affected by step-size. PSO algorithm
(Practicle Swarm Optimization) is the form of evolutionary algoritm, applicated for
researching optimization resolution. Having advantages of simplicity, not depending on
parameter, Notch filter based on PSO increase speed of convergence and decrease error.

Keyword: ANF (Adaptive Notch Filter), PSO algorithm, LMS algorithm.

I. GIOI THIEU

PSO dugc xay dung dya trén viéc mo hinh hoéa viéc dan chim bay di tim kiém thtc an, st
dung sy tuong tac giita cac ca thé trong mot quan thé dé kham pha khong gian tim kiém. .
Phuong phép t6i wu by dan nay, dugc gidi thiéu vao ndm 1995 tai mot hoi nghi ciia IEEE béi
James Kennendy va ki su Russell C. Eberhart. Thuat toan c6 nhiéu ing dung trong céc linh
vuc can giai quyét cac bai toan tbi wu héa véi khong gian tim kiém rong, thuat toan don gian,
udc lugng duogce gia tri t8i wru toan cuc va bén ving.

I. BO LOC NOTCH THICH NGHI TRUYEN THONG DUNG THUAT TOAN LMS

Bernard Widrow 1a tac gia dau tién dua ra md hinh bd loc nhiéu thich nghi Notch. M6
hinh ctia 6ng dwgc xem 14 tién dé quan trong va con duogc stra dung rong rii cho t6i ngay nay.
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Hinh 1: B6 loc Notch thich nghi dung thuat toan LMS

Thuat todn LMS dic€u chinh ma tran trong soO W sao cho c6 thé xap xi gan dung nhat véi
nhiéu np(n) ctia tin higu tir tin hiéu nhidu tham chiéu.

Tin hiéu nhiéu tham chiéu co6 dang ham sin va cos. Tin hiéu nhidu tham chiéu x(n)=
Ccos(kwo + ¢) chtra tin sb tin hiéu nhidu cin triét wy va goc pha ban ddu tham chiéu ¢. Yéu
cau 1a tin hiéu tham chiéu nhidu khong twong quan véi tin hiéu gdc nhung twong quan véi tin
hiéu nhiéu.

Ngé ra mach loc e(n) 1a 1éch giira tin hiéu kém nhidu s(n) + no(n) va tin hiéu nhidu da xap
xi y(n), ciing chinh 14 tin hiéu chwa 1in nhidu ban dau.

Thuat todn LMS cap nhat ma tran trong s6 dugc Widrow va Hoff dé xuat:

Wika = Wiy + 2083,

Wy s =W +2u8,x,,
Vi p 1a gid tri bude thich nghi (step-size)

D6i voi thuat toan LMS viéc chon dang gia tri bude thich nghi rat quan trong, nd quyét
dinh chét lugng bo loc day cling 14 nhugc diém ctia bd loc nay.

I11. BQ LOC NOTCH THiCH NGHI DUNG THUAT TOAN PSO
Thuét todan PSO md phong qua trinh tim kiém thirc 4n ciia bay chim trong thuc té, dé giai
quyét bai toan tdi wu hoa tim kiém ma tran trong s6 W t6i wu dé t6i thiéu ham muc tiéu

(fitness function) dung ti€u chuan IEA 1a sai so gitra tin hi€u sau loc va tin hi€u chua 1an
nhiéu ban dau.

fitness = I[EA = Eez (n)/N.



Céac ca thé (nghiém, trong s6 W ) duoc khéi tao ngﬁu nhién vi tri ban ddu va van tdc.
Nghiém t8i wu duoc tim béng cach cap nhat cac thé hé. Céc ca thé duoc cap nhat theo 3 thong
sO: vi tri ¢4 thé va hai gia tri tot nhét tai thoi diém hién tai. Gid tri thi nhat 1a nghiém tot nhét
ctia ca thé dat duoc cho t6i thdi diém hién tai, 201 1a Ppes. Gid tri coOn lai 1a nghiém t6i uu toan
cuc Gpest ma quﬁn thé dat duoc.

AI/I/['IH-1 = WpsoAVI/ik + Clrandl () (])besti - VVik ) + Czrandz () (Gbesli - n/ik )
Wk+l — Wk +AWk+1

Trong do: Wpso - trong so quan tinh, cy, ¢, : cac hé so gia toc.

Khéi tao: S6 ca thé , S$6 14n tim kiém

wpsoa €15 C2e

Khéi tao ngiu nhién: Vi tri ca thé (trong s6 W)
Vién tc ca thé (AW)

v

Tinh gia tri ham fitness &

Cap nhit: Pyeg, Gpests Vi tri, van toc ca thé

Kiém tra dua so lan tim
kiém

[ Két thic ]

Hinh 2: Luu d6 giai thuat
IV. KET QUA MO PHONG

Mo phéng so sanh két qua triét nhifu tuan hoan dang sin ctia bd loc Notch thich nghi
truyén théng dung LMS va dung PSO . Tin hi¢u ban dau 1a tin hiéu dang di¢n tim dugc xay
dung dung Matlab. Tin hiéu tham chiéu x(t)= sin(wt). Tin hiéu nhidu ne(t)= 0.2sin(wt + ¢),
v6i tan s nhidu 1an luot 13 tin s6 50Hz va 8Hz, gbc pha ban dau mt/4.

Thuét toan PSO dugc chon véi s cé thé 30, sb 1an tim kiém 50.
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Hinh 3: Tin hiéu dién tim 13n nhiu tan sé 50Hz
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Hinh 4: Tin hiéu gdc va tin hiéu sau loc ding LMS p=0.01
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Hinh 5: Tin hiéu sau loc va tin hiéu gdc ding PSO



V.KET LUAN

Két qua bo loc Notch thich nghi truyén thdng ding LMS va dung PSO cho thiy két qua loc
nhidu t6t hon ctia bo loc ding PSO, téc d6 hoi tu nhanh, sai sé thap. Vi PSO 1a giai thuét t6i

wu ¢6 thé tim dugc ma tran trong s6 W toi wu lam tang chét lugng bo loc.
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Hinh 6: sai s cua tin hi¢u sau loc va tin hiéu dién tim ban dau dung LMS
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Hinh 7: sai s6 cua tin hi¢u sau lgc va tin hiéu dién tim ban dau dung PSO



B9 loc Notch thich nghi dung LMS duoc khao sat véi cach chon gié tri budce thich nghi
(step-size) khac nhau thi Kkét qua loc khéac nhau. Thuat toan PSO s& khéc phuc dugc nhuoc
diém nay do thuat toan khong phu thudc nhiéu vao cac tham sd.
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