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TOM TAT

Tin hiéu dién ndo (Electroencephalography -
EEG) thu dwoc thiong bi dnh hwéng cia nhiéu
loqi nhiéu nhw nhiéu 50 Hz, nhiéu co do co thé
chuyén déng, nhiéu tim, nhiéu mdt... Trong bai
bao nay, chung toi sw dung cdc phwong phap
nhw: phdn tich thanh phan déc ldp (Independent
Component Analysis— ICA), bién doi Wavelet roi
rac va loc s6 dé loc nhiéu, phan logi thanh phdn

co ban cho tin hiéu dién ndo. Sau do, chung toi
tinh cdc gid tri nang lwong trung binh dé nhdn
dién cac trang thai cua tin hiéu dién ndo nhu
chép mdt, suy nghi, cam xic, hit thuéc ld va
huyét dp. Cdc két qua tinh todn va mé phong trén
tin hiéu dién ndo sé chung minh cho tinh hiéu
qud cua gidi phap.

Tir khoa: EEG, phadn tich thanh phcfn doc lap, bién d@éi Wavelet roi rac, loc s6

MO PAU

Tin hiéu dién ndo hay con goi la “song ndo”
(Electroencephalography — EEG) la két qua cua
phép do dong dién kich thich khép than kinh
trong cac soi nhanh cua nhiéu té bao no-ron hinh
chép & vo ndo. Khi nhitng té bao ndo (no-ron)
dugc kich thich, dong dién trong cac khdp than
kinh dugc sinh ra trong c&c soi nhanh. Dong dién
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d6 tao ra mot truong tir duge do boi dién co dd
(Electromyography - EMG) va dién truong thi
cép trén da diu thong qua hé théng dién nio d6
(EEG). Tin hiéu EEG la mét tin hiéu phtc tap,
dugc md ta theo song diéu va nhat thoi, duoc
chia thanh 5 dai tan sé ddc trung [7] nhu trong
Hinh 1.

Phan loai Tén s6 Bién Trang thai
: (Hz2) do(uv) xuat hién

a) Delta <4 <100 | Ngu, mo

b) Theta | 4-7 <100 | Thét vong

¢)Alpha | 8-13 |<10 | Thugian,
nghi ngoi

d)Beta | 14-29 | <20 | Suynghi ban
ron

e) Gamma | 30-50 | <2 Thién dinh

Hinh 1. Nam séng EEG co ban
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Céac tin hiéu dién nio d6 do dugc thuong
xuyén xuat hién cac loai tin hiéu la, ching duoc
goi la nhiéu (artifact) [2, 3]. Nhiéu lam dnh
huong dén hinh dang, bién do cua cac séng néo,
tr d6 lam sai 1éch thdéng tin cua tin hiéu EEG
that. Khi phan tich tin hiéu séng néo thi viéc loai
nhiéu 1a viéc rat quan trong can dic biét quan
tam. Bai b&o nay trinh bay vé cac phuong phap
dé loc nhidu va sau d6 tinh toan cac gia tri ning
lugng dé nhan dién céac trang thai cua tin hiéu
dién ndo nhu chép mat, suy nghi, cam xuc, hat
thudc 14 va huyét ap. Ngoai ra, cac gia tri sai s6
trung binh binh phuong (Mean Square Error -
MSE) va sai s6 chuan (Standard Error - SE) cua
c4c tin hiéu dién ndo ciing dwgc danh gia dé kiém
tra tinh hiéu qua cua cac phuong phap dua ra.
THIET BI VA PHUONG PHAP NGHIEN
cuu
Thiét bi

Do tin hiéu dién ndo bang thiét bj Epoc+ cua
cong ty Emotiv, thiét bi Epoc+ bao gém 14 dién
cuc tuong ung voi 14 kénh (AF3, AF4, F3, F4,
F7, F8, FC5, FC6, T7, T8, P7, P8, Olva 0O2)
dugc bd tri theo tiéu chuan hé thdng dién cuc 10
— 20 Qubc té [2] dé thu tin hiéu EEG (sé chin
ung vaéi bén phai) nhu trong Hinh 2.

Hinh 2. San phim Epoc+ cua Emotiv va so dd b tri
cam bién

Phwong phap phén tich thanh phin ddc lap
(Independent Component Analysis — ICA) —
thuat toan FastICA

Thuat toan ICA (Hinh 3) trong loc nhiéu
EEG chinh 1a wéc lugng cac tin hiéu ngudn s; (tin
hiéu EEG sach) tur cac tin hiéu tron quan sat dugc
Xi (tin hiéu EEG tho thu dwoc tir thiét bi) trong
lic céc hé sé ajj (nhidu) khong biét [1, 5, 6, 7]:

X=ay$, +a,5, +..+a.s,,i=12.n (D)

in~n?
véiaij, i, j = 1,2,...,n 1a cac hé so tron duoc gia st
O tri sO thue.
an Tin hleu 1

Nguén 1 s1(t) as

x1(t)

s2(t) 22l

m Tmhenz 2

Nguén 2

Hinh 3. Mo hinh bai toan ICA co ban
Khi sb Iuong tin hiéu tron va tin hiéu ngudn
bang nhau thi A 1a mot ma tran vuéng. Phuong
trinh (1) tr¢ thanh:
x=As
(2)
déy 1a md hinh ICA tuyén tinh co ban (ICA
chuan). Nhu vay, can di tim s tir (2):
s=A"x ©))
Nhu vay, thuat toan FastICA sé& tu dong udc
luong ma tran Al trong (3). Bai toan ICA khong
thé giai bang phuong phap s6 hoc binh thuong
boi khdng biét duoc s va A ma chi biét x, nén chi
c6 thé giai bang phuong phap thong ké. Han ché
cia phuong phap nay la wdc lugng duoc cic
nguon s nguyén thay nhung khong hoan toan. Cu
thé 1a chi c6 thé xac dinh dugc dang séng cua cac
thanh phan doc lap, con yéu té thang ti 1& (bién
d6 tuong d6i), dau (pha) va thir tu cua ching thi
khong ré. Trong phan 16n truong hop thuc té cac
yéu t6 bat dinh nay it quan trong. Nhiéu phuong
phép khic phuc cac bat dinh trén da va dang
duoc trién khai.
Phuwong phip bién ddi Wavelet — Ham
Wavelet Daubechies
Cho 1 tin hiéu vector S, d6 dai N, DWT
(Daubechies Wavelet) bao gom log;N trang théi
dugc sir dung dé tinh toan cac hé so xap xi CA
(approximation coefficients), hé s chi tiét CD
(detail coefficients) [10]. Dau tién, tin hiéu S
dugc chia thanh 2 thanh phan vector hé sé: hé s6
CA: va CD;. Chung thu duoc tir phép nhan chap
S vai bo loc théng thap (low-pass filter: Lo_D)
cho CALl va thong cao (high-pass filter: Hi_D)
cho CD1,va dugc ldy mau xudng 2 lan (Hinh 4).
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Loc thong thap

Lév mau xudng
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LoD
Tin hiéu S
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12 5 Hé 50 xdp xi cAl

Loc théng cao

L

12 ———p H¢ 50 chi tiét cDi

Lay mau xuong

Hinh 4. Phén tich tin hiéu thanh c4c hé s6 CA, CD trong DWT

Do dai mdi bo loc 1a 2N. Néu goi n 1a d6 dai
cua S, cac tin hiéu F, G ¢6 d6 dai la (n + 2N - 1)
va CA;L, CD1 la:

floor (n_—l) +N @)
2
Trong DWT 1-D, hé sé CA; dugc tiép tuc
tach ra thanh cac hé s6 CAz, CAs,..., CA;j tng Voi
tang duoc chon cua ham wavelet. Cac ham ti 1é
(scaling) ®(x) va ham wavelet y(x) trong ham
DWT dugc tinh toan nhu Hinh 5:

1 X, 3 ©)
E@(E)_ZWHCD(X n)

nez

EEG

cAl

cAZ

I
=]
2

| cA3 D3

cAd cD4

Hinh 5. So db phan tich tin hi¢u EEG trong DWT
Trong d6, bd loc thdng cao st dung ham
wavelet y(x) va bo loc théng thap sir dung ham ti
6 ®(x). Mbi quan hé giita ham ti 16 va ham
wavelet dugc cho bai (6) va (7).

D(x) :NfckCD(Zx—k) ©)

=z

= B )
Px) =Y (D D2x+k—N+1)

=~
Jij
o

Phuong phap thiét ké cac b loc sb

Véi cac bo loc bac thip, dwoc ap dung
phuong phap bién ddi song tuyén [9] (Hinh 6).
O phuong phap nay, mién z cua loc s6 duoc
thay thé bang mién s cuia bo loc twong ty:
s=f(2) 8
Khi thay s = j@ va z = el vao (8), s& c6 mbi
lién hé giita tan s6 s6 w = 2xf/fs va tan sb tuong
tr Q 12: jQ = f (i), ¢6 thé duoc viét nhu sau:

Q= g(w) )

Ham chuyén déi song tuyén cua loc théng
thap:

1-z7 (10)
s=f(z)=
2) 1+z7%
Tu jQ = f () ta duoc:
jQ = jtan(w/ 2) (11)

Qua d6 thu dugc tan s6 twong tu Q nhu (12):
Q =g(w) =tan(w/ 2) (12)
Vi céc bo loc khac nhu loc thong cao va loc
thong dai, c6 ham chuyén va tan sb tuong tu
twong tng nhu (13), (14):

1+z7%. (13)
s=f = ;
(2) 1-z71
Q =g(w) =—cos(w/2)
1-2czt+2z7
s=f(2)=——>2_°
(2) e (14)
c—cos(w/ 2)
Q= = LT wle)
9@ = =G @2
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Céc théng sé cua

bd loc sd&

Ham chuwvén déi

song tuyen £2 = g()

|

BS loc s& Hiz)

Ham chuyén ddi

Cac théng s& cia

bo loc tuong tw

l.—

song tuvén s = £(2)

B loc tiwong tiw

Ha(z)

Hinh 6. Phuong phép bién déi song tuyén trong thiét ké bo loc s6

Vé phuong phap thiét ké, gia st thiét ké bo
loc s6 véi dap tmg bién d6 da biét, bang cach xap
xi theo (13) dé thiét ké dugc bo loc twong tu
tuong duong. Str dung ki thuat thiét ké loc tuong
tu, s& duoc bo loc Ha(s). Str dung ham chuyén ddi
song tuyén (8) dé chuyén ddi bo loc tuong tu vé
bo loc s6 H(z) bang dinh nghia nhu (15):

KET QUA VA THAO LUAN

Cac buéc thyc hién nhu sau trong Hinh 7,
dau tién s& lpc nhiéu tin higu EEG thd bang
phuong phép loc s6 va phuong phap ICA dé c6
duoc tin hiéu sach. Sau do, phén logi EEG thanh
5 song co ban bang phuong phap loc sé va
phuong phap bién d6i DWT. Bé nhan dang cac

H(z)=H,(s)]._ »=H, (f(2)) (15) tr_ang thai, tinh néing lwong trung binh cta géc tfn
vA dép tmg tAn sb tuong tng: hiéu EEG, Iya ?hon céc, ké,nh II_JhU hop dé thay
H(w)=H,(Q) |Q:g(m)= H.(9()) (16)  dwoc su thay doi cua cac tin hiéu E!EG. Tu do
dua ra sy khac biét dé danh gia, két luan dac
trung cho tirng trang thai cua tin hiéu EEG.
Tinh
EEG Loc nhifn EEG Phin loai 5 nhip EEG nang lwong Nhin dang
thé o sach cor bén » trang tha

Hinh 7. So db cac bude thuc hién phan tich tin hiéu EEG

Cic thong s6 md phong

Céc tin hiéu EEG cua céc trang thai khao sat
thu duoc tir thiét bi Epoc+, voi mdi trang thai
gom 5 file (lay mau 5 lan) dinh dang .txt, tin hiéu
EEG cua nguoi dugc ldy miu gom trang théi
ngdi yén khong cir dong, chép mit, suy nghi,
cam xuc (budn/vui), hat thube 14, huyét ap. Thoi
gian ldy mau mdi trang thai trong 5 gidy. Trong
bai nay, sir dung tan s6 lay mau Fs = 128Hz, cing
c4c théng s6 cu thé nhu sau:

- B6 loc khic (notch) khir nhidu tai 50Hz.

- Dya vao dai tan s6 cua céc tin hiéu EEG (¢
Hinh 1), dua ra cac tan sb cat dai thong (W,) va
tan sé cat dai chan (Ws) cho céc b loc (thi du ddi
VvéGi s6ng Theta c6 tan so tir 8Hz — 13Hz, nén
chon céc tan cat trong dai thong lan luot 12 8 Hz

va 13 Hz, céc tan sé cét trong dai chin lan luot 1a
7.5 Hz va 13.5 Hz duoc chon nhu sau:

+ B0 loc thong thap: W, = 3.5 Hz, Ws = 4 Hz
cho song Delta.

+ B¢ loc thdng dai: Wy = [4 Hz, 7 Hz], W; =
[3.5 Hz, 7.5 Hz] cho song Theta; W, = [8 Hz, 13
Hz], Ws = [7.5 Hz, 13.5 Hz] cho s6ng Alpha; W,
= [14 Hz, 29 Hz], Ws = [13.5 Hz, 29.5 HZz] cho
song Beta; W, = [30 Hz, 50 Hz], W, = [29.5 Hz,
50.5 Hz] cho séng Gamma.

Loc nhiéu

Két qua tir Hinh 8 cho thay, tin hiéu EEG
dugc loc bing phuong phap loc sb tét hon
phuong phap ICA vé phuong dién loc nhidu nén
do phuong phap ICA khong udc lugng dugc
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hoan toan ngudn tin hiéu. Tuy nhién, xét vé mat
bién d6 thi phuong phap ICA lam tang bién d¢ tai
cac kénh troi cua tin hiéu EEG do phuong phap

ICA c¢6 uu diém xac dinh duoc dang song cua cac
thanh phan doc lap.

Time (s)

. . L (©) .
Hinh 8. Loc nhiéu: (A) Tin hiéu thd lay tir Epoc+; (B) Loc nhiéu bang b lgc so; (C) Loc nhiéu bang phuong phap
ICA

Phin loai cic thanh phin EEG co ban (Theta,
Delta, Alpha, Beta, Gamma)

Trong buéc ndy, tiép tuc st dung phuong
phép loc sb, song song vai phuong phéap bién doi
Wavelet (ham DWT) dé phan loai c4c thanh phan
EEG co ban. C4c thanh phan nay c6 tan sé: Delta
(<4 Hz), Theta (4-7 Hz), Alpha (8-13 Hz), Beta
(14-29) va Gamma (30-50 Hz). Hinh 9 la két qua
phan loai 5 thanh phan cua EEG bang hai phuong
phap trén kénh AF3.

Theo két qua Hinh 9, c6 thé nhan thiy khi
cang biéu dién séng & tan sb cao thi mac do sai
khéc giita phuong phap loc s6 va phuong phap
bién d6i Wavelet cang lon. Didu nay chung to
phuong phap bién doi Wavelet ¢6 hiéu qua kém
thua so voi phuong phap loc sé trong viéc tach
s6ng. Do khi tin sé cang cao thi tin hiéu bién ddi
cang nhanh, 1am cho vai thanh phan tan s trong
thuat toan bién d6i Wavelet bi bo s6t sau khi
giam mau.
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Hinh 9. Phén tich 5 thanh phin EEG co bén bang phuong phap loc sb va phuong phap bién déi Wavelet

Hinh 10 trinh bay két qua phan loai va ning
lwong trung binh cuia séng Alpha. Céng viéc tiép
theo 1a khao sét cac trang théai tng véi céc thanh
phan EEG trén nhiing kénh quy dinh céc ving
chirc nang cua ndo. Bang cach tinh toan su thay
ddi vé muc nang lwong trung binh cua mdi tin

hiéu EEG co ban trong céc trang thai da khao sat,
ching t6i thu dugc két qua trong mdi trang théi.
Véi nang luong dugc tinh theo hé thirc (17) [8].

E :Tﬁxz[n] (17)

Hang huang Trung B (Mean Vaiue)
T T

n‘} : p s ;:l N~ i- o ‘: 4% i w00 4

e e ik i I ]

e b ]
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Hinh 10. S6ng Alpha: (A) Phan loai trén cac kénh; (B) Nang lugng trung binh trén tirng kénh

I3

Khao sit trang thai “chép mat”

O trang thai nay, khao sét trén 6 kénh: AF3,
AF4 (ving tran trugc), F7, F8 (vung tran) va O1,
02 (viing cham). Theo cac nghién ctru trude day
[3], trong mot khoang thoi gian ngan khi chang ta
nhdm mét hay chop mét, bién d cua séng Alpha
s€ tang ¢ cac vung tuong (ng trén.

Qua két qua thu dugc ¢ Bang 1 va Bang 2,
nhan thiy mirc ning luong & trang thai chop mat
tang so v4i trang thai ngdi yén. Do lay miu tin
hiéu EEG cuia nguoi thuan tay phai, su chop mét
6 chu dinh nén bién d6 cling tang 1én theo cudng
do6 chép mét. Pén day co thé két luan, séng
Alpha ting khi cé trang thai chop mét, troi nhat
trén kénh O2, F7, F8 (Hinh 11).
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Bang 1. Gia tri ndng luong trung binh cua séng Alpha Bang 2. Gid tri nang luong trung binh cua séng Alpha khi

khi ngoi yén chop mat
o Lin Lin Lin Lin Lin Trung R Lin Lin Lin Lin Lin Trung
Kenh | 4" 2 3 4 5 binh Kenh | 3" 2 3 4 5 binh
AF3 717 831 872 776 615 762 AF3 | 1564 1272 1145 969 670 1124
F7 543 765 764 922 663 731 F7 3152 1109 1096 3554 3254 2433
o1 339 246 397 382 594 392 o1 824 344 748 346 795 611
02 500 503 734 1013 817 732 02 1611 683 1350 1207 1365 1243
F8 929 923 1055 995 989 978 F8 4242 1710 1672 5778 1191 2919
AF4 636 695 790 960 928 802 AF4 | 2038 3453 1512 1587 1056 1929
So sanh gia tri nidng lugng trung binh cia séng Alpha
4000
i |
o, il — — m - — .
AF3 F7 01 02 F8 AF4

B Ngdiyén B Chop mit
Hinh 11. So sanh sy thay déi song Alpha khi ngdi yén va khi chép mét

Khaio sat trang thai “suy nghi” logic hodc giai mot bai toan sé hoc. O trang thai

Trong céc trang thai khao sat, nhan thay
trang thai suy nghi 1a trang thai kho nhat. Boi vi
suy nghi ctia mot nguoi ludn ton tai, dé co thé ghi
nhan duoc tin hiéu nay, doi hoi phai cé géng diéu
khién ndo tap trung suy nghi cao d6. Khi khao sat
trang thai nay, ching toi tién hanh thu thap tin
hiéu khi suy nghi vé mét hinh anh, goi nhé vé

nay, s& xét sy thay ddi cia song Beta trén 6 kénh
AF3, AF4 (trén trudc), T7, T8 (thai duong), va
P7, P8 (vung dinh). Pay la cac vung ma khi ndo
suy nghi, song Beta c6 xu hudng tang 1én, troi
nhit & kénh AF4, P8, T8. Bang 3 va Bang 4 la
cac gié tri nang lugng trung binh cua song Beta
thu duoc.

mot &m thanh, hay ldc tap trung giai mot cau db

Bang 3. Gia tri nang lugng trung binh cua song Beta khi Bang 4. Gia tri nang lugng trung binh cua séng Beta khi

khéng suy nghi vé hinh anh ¢6 suy nghi vé hinh anh

. Lan Lan Lan Lan Lan Trun A Lan Lan Lan Lan Lan Trun
Kénh | P 3 4 5 o, Kenh | 7 2 3 4 5 binh
AF3 | 1344 1361 1819 1408 1436 1474 AF3 | 1349 1308 1440 1226 1288 1322

T7 | 961 1003 1581 1027 1242 1163 T7 | 3011 3398 4353 5804 7610 4835

P7 | 1290 1497 2021 1270 1137 1443 P7 | 1981 1711 1826 1954 1810 1856

P8 | 2167 3156 2435 2589 2463 2562 P8 | 2190 2353 2380 2441 2498 2372

T8 | 1893 2365 2372 1881 2290 2160 T8 | 2207 2112 2325 2015 2284 2189
AF4 | 1463 3217 2035 1524 1733 1994 AF4 | 4311 1736 4391 7079 2376 3979

Khio st cac trang thai “cam xiic”, “hat thuéec €O tdm trang vui vé, kém theo nu cuoi, va hinh
147, “huyet ap” anh nhimng nguoi khac dang ¢ tam trang budn ba,
khéc thuong dau khd. Muc dich dé tao hiéu ung

+ Trang thai “cam xtic”: Nguoi dugc lay tin A
tam ly dong cam, kich thich phan (ng cta ngudi

hiéu lan lugt xem cac hinh anh cua nhiing nguoi
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d6. Tin hiéu EEG dugc ghi nhan lai va sé xét su
thay d6i song Gamma qua céc kénh T7, T8 (thai
dwong), va P7, P8 (ving dinh). Két qua khao sat
cho thay c6 sy tang 1én vé muc niang luong, dic
biét & kénh P8 c6 su ting troi cua song Gamma.

+ Trang thai “hat thudc 18”: Cac nghién ctu
vé téc dung cua khoi thudc 14 da cho thdy,
nicotine giup ngudi ta thu gidn va sang khoai hon
trong gidy lat, tao cam giac sang khoai va thu
gidn ngay tac thi. Khi khao sat trang thai cua
ngudi vira hit thuc, séng Alpha, Beta trén céc
kénh AF3, AF4 (ving tran trudc), T7, T8 (thai
duong) duoc khao sat. Két qua cho thiy sy kich
thich cua thudc 14 1am mirc nang lugng cua cac
song nay tang lén, thdy rd nhit trén kénh T8
(song Alpha), T7 (s6ng Beta).

+ Trang thai “huyét ap”: Truong hop nay,
ngudi dugc lay mau thuc hién van dong nang nhu

Bang 5. Gia tri nang lugng trung binh cua song Alpha

tap luyén thé thao cudng do cao, véi muc dich
lam tang huyét ap. Céc tai liéu cho biét [3], sau
khi van dong thé thao, con ngudi s& c6 dugc
trang thai thu gian, tinh than sang khoai hon, qua
d6 co thé tim sy thay ddi ciia song Alpha va Beta
trén cac kénh FC5, FC6 (diéu khién van dong co
thé) va P7, P8 (ving dinh). Két qua khao sat cho
thdy c6 su ting 1én vé mirc ning lugng cua Cac
song Alpha va Beta, troi hon 13 kénh P8 (song
Alpha), FC6 (séng Beta).

Bang 5 va Bang 6 1a tong hop so sanh gia tri
nang luong trung binh ciia cac kénh ting troi nhat
cua cac song cua Alpha va Beta trong céac trang
thai khao sat so vai trang thai binh thuong. Riéng
séng Gamma, chi st dung dé khao sat trang théi
“cam xuc”, nhu dd néu & trén co ting 1én vé muac
nang lugng cia sdng Gamma trén kénh P8 so vai
trang thai binh thuong, nén khong trinh & day.

Bang 6. Gia tri nang lugng trung binh ciia song Beta

R Trang thai Trang thai R Trang thai Trang thai
Keénh binh thudmg _ dang khio sat Kenh binh tlgm(‘)'ng dang b sit
02 (chép mit) 732 1243 AF4 (suy ngh) 1994 3979
F7 (chép miit) 731 2433 P8 (suy nghi) 2562 4353
F8 (chép mit) 978 2919 T7 (suy nghi) 1163 4433
P8 (huyét ap) 1202 3303 FC6 (huyét 4p) 803 2453
T8 (hiit thudc) 861 1739 T7 (hut thuoc) 1664 6580

Panh gia hiéu qua ciia phwong phap loc nhiéu
Sai $6 trung binh binh phwong (MSE)

Cé4c gi4 tri sai s6 trung binh binh phuong
(phuong trinh 18) cua tin hiéu sach sau loc dugc
tinh toan bang phwong phap loc sé (Bang 7) va

phuong phap ICA (Bang 8) trén tung kénh riéng
biét. Cac két qua da cho thdy hiéu qua giira
phuong phéap loc s6 va phuong phap ICA.

MSE = EZH:(Q— X;)?
Nz (18)

Bang 7. Gié tri sai s6 trung binh binh phuong MSE (phuong phap loc sd)

Kénh AF3  F7 F3 FC5 T7 P7 o1 02 P8 T8 FC6 F4 F8 AF4
Lan 1 005 025 035 018 002 014 037 033 009 004 028 043 025 0,03
Lén 2 0,08 038 058 03 009 021 057 060 023 009 042 070 047 011
Lin 3 006 028 037 018 002 017 041 035 009 005 033 048 025 0,02
Lén 4 003 021 033 020 003 010 032 032 011 003 0,22 037 024 0,04
Lin 5 018 08 114 o061 009 048 120 108 031 017 09 143 080 011
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Bang 8. Gia trj sai s6 trung binh binh phuong MSE (phwong phép ICA)

Kénh AF3  F7 F3 FC5 T7 P7 O1 02 P8 T8 FC6 F4 F8 AF4
Lin1 [26,38 30,34 1750 3,77 13,10 12,76 12,95 2274 7190 14,09 26,16 1692 3152 3234
Lin2 [14,40 2750 16,59 9,05 9286 551 204 2526 3948 9,00 1412 1140 1554 19,88
Lén 3 747 11,20 17,19 1534 2359 1691 7,71 9,83 36,03 1055 856 14,81 12,89 32,49
Lan4 [12,18 22,94 19,76 9,29 19,81 30,22 24,87 90,48 79,10 30,92 3853 29,18 3886 3,50
Lin5 29,79 1442 117,29 2148 10,84 1,00 17,77 16,32 17,67 41,74 2554 2979 7,42 5133

Sai s6 chudn (Standard Error — SE)
Dé so sanh két qua phan loai cac song, gia tri
sai s6 chuan SE duoc tinh toan dua trén do léch

con trong pham vi chap nhan, bai vi tin hiéu EEG
Ia mét dang tin hiéu phtec tap, tin hiéu nay luén bi
anh huong boi cac yéu té khac. Tuy nhién, cac

két qua thu duogc ciing cho thiay huéng nghién
ctu cua ching tdi 1a phu hop véi cac nghién cau

Cac két qua thu duoc tir Bang 9 va Bang 10 Song o truge day. S (19)

cho thay bién d6 dao dong ciia mic ning lugng SE=—>

chuin S. Céc gia tri nay cho thiy dugc bién do
dao dong cua cac gia tri nang lugng trung binh.

Bang 9. Sai sb chuén gia tri ning lwong trung binh cia Bang 10. Sai sé chuin gia tri ning lugng trung binh

song Alpha khi ngdi yén . cua song Alpha khi chép rr}ét .
Kénh | Linl  TLin2  Lin3  Lind4  Lin5s Kénh | Lin1  Lin2 Lin3  Lind4 Lins
AF3 8 16 16 13 4 AF3 33 20 25 9 18
E7 6 12 11 13 11 F7 78 26 17 244 110
o1 3 3 8 6 12 o1 7 6 28 3 17

02 21 9 40 17 23

02 7 5 5 13 19
= 21 20 34 10 14 F8 182 47 46 195 14
AF4 11 9 37 19 8 AF4 37 82 27 3 14
KET LUAN phuong phép ciing budc dau giai quyét duoc yéu

cau dat ra. Thém nira, viéc phan tich EEG van la
mot linh vuc khé, vi ban chit cua tin hiéu dién
ndo nay von da phirc tap, khai niém EEG sach
hoan toan hau nhu khong tuyét dbi. Bai béo la
tién dé cho cac hudng nghién ciru sau hon trong
thoi gian téi.

Qua bai bao nay, cac phuong phap co ban dé
xt ly, phan tich vé tin hiéu EEG da dugc nghién
ciru. Mac du con nhidu han ché, nhu phuong
phdp ICA sai s con Ién, hay phuong phép
Wavelet con chua phan loai dwoc chinh xac tan
s6 cua ting song EEG, nhung vé& co ban céc
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Study on method of filtering noises from
electroencephalography signals and its
application for identification of several
electroencephalography signals

e Huynh Van Tuan
e Huynh Quang Vu
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ABSTRACT

Electroencephalographic (EEG) signals
have usually been affected by different types of
noise as 50 Hz noise, mechanical noise caused by
body movements, heart disturbance, eye noise...
In this paper, methods such as: independent
component analysis (independent component
analysis-ICA), discrete wavelet transform and
design of digital filters, were used to filter the

noises, to classify the basic components for EEG
signals. Then the mean of energy value was
calculated to identify the status of the EEG
signals such as blink, thoughts, emotion, smoking
and blood pressure. The results of calculations
and simulations of signals EEG could
demonstrate the efficiency of the method.

Keyword: EEG, independent component analysis, discrete wavelet transform, digital filters
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