2006 3 ( ) Mar 2006
29 3 Journal of Chongging University (Natural Science Edition) Vol 29 Na 3

: 1000 - 582X (2006) 03 - 0119 - 05

1,2 1 2 3
) ) )
(1 , 400065; 2 , 400016;
3 , 400016)
) , Q5Hz
, 3764 Hz ,
,Daubechies
:R318 A
(EP9 ,
(1 ’ 13] [.4] (5]
, [6]
’ , WT) ,
2 1
: ' (MRA) , o
2
. , (SEP),
Morlet (ONT)
[2]
3 3 l $P
’ 1
H 1 l 1
20% ( ). : , 2 kg
20% 5mL /kg .
’ . 3 20V, 1ms
0 5Hz

* 2005 - 11 - 08

: (60471041) ; (CX200202) ;

(A2004 - 61)

(1976 - ),



120 ( ) 2006
12 81m9), (N1, 35 03 ms), (P2,53 82 ms), (N2,
, 85 00 ms), P3
Vc- 10 ( ) : 130 ms,
(F5107 ), ,
, 3764 Hz
12
[7-15] '
' ' P1 4%/P2 | . .
, , 0 50 100 150 200 250
t/ms
(8] €))
1 30 (a) (b)
, ? (1 2)
ONT(a b), £(1) 2(a !
, f(1) ¢ (1) a o
b D aubechies (DB5)
5 1
' ' . qbﬂ 2(b) :
ONT(a b) = mﬁ £(1) —dt (D) 10ms ,14ms
( 1(b)) P1
35ms ;
N1 ; 53ms
) P2 ,
,Morlet 1 Mexi- S3ms - 130ms ;
can Hat , P2-N2-P3
(9 "D aubchies
(-3, Morlet
,M exican Hat , Daubchies
13
N VAR
0 50 100 150 200 250
s t/ms
(141 (b)
2 , 2 (a) (b)
, (], 1(b) 2(b) Q7756
Daubchies
, 2 ,
. 30
2 3 : 1(b),
1) 30 : Q 958 8, 3
1(a) , , )
D aubechies (DB5)
, 1(b). . , ,
, P1,N1, 2 N2,P3 )
(P1, ( 1) P3

P2,N2, P3



29 3 121
QNT
QNT .
0 50 10 150 200 250
t/ms
3 30
3) (
b) H
. Morlet
, Morlet
4 Morlet
, 5 1
, 6

0 50 100 150 200 250
5 1 SEP
a ,
( 4
5 ) 50 Hz ,

P1- P3,N1-N2 , P2 - N2 -

7 SEP
3
6
(
SEP
N1, P2,N2, P3
. 4, (
oNT
N1-P2-N2
()

, 50 Hz,
4 5
.ONT
PL-N1-P2
()
) ONT



122 ( ) 2006
(P) ONT 4 d oNVT 30
N2 , 1 5%
5 N1, P2,N2, P3 . 10% N1 P2
P3 , oNvT , oNT
127. 29 ms, , ONT ,
(7 129 42 ms .
1 ms
Pl N1 P2 N2 P3
1398+2 18 3337+157 5182+311 7967+563 12854+9 81
12 81 35 03 53 82 85 00 127. 29
11 96 32 04 50 83 77.74 129 42
e ONT , 1 , MRA
Morlet ONT , ( 3 800 Hz) ,
, 0 60Hz , 60 Hz
) Q
P1-N1- P2 12 5
50 Hz , P2 -N1- P3 ONT Aw/a),
7.35 50Hz 7. 35 Hz,
7. 35Hz ONT oV T ,
- ) 10 30 Hz, 1
, 512, 4 kHz ,
, ONT 10 kHz w 300 Hz
4) 1 3Hz ,
) 8 .2
(0 14Hz 14 50 Hz ONT
50Hz ), Nishida :
, 3 , , ONT
5 [1] KONG X, QU T Latency Change Estimation for Evoked
i} 4 ! T g%‘%g’g%g PotentialsV ia Frequency Selectiv?Adaptive-Phas.e Spectrum
g3} ( Analyzer[J]. IEEE Trans on Bianed Engineering, 1999,
Byl i 46(8): 1004- 1012
[2] MUNGTP, MAKEIG S WESTERFIHDM, etal Removal
of EyeActivity fran V isual Event-related Potentials in Nor-
mal and Clinical Subjects[J]. Clinical Neurophysiology,
2000, 111(10): 1745 - 1 758
8 [3] THAKOR N V. Adaptive Fourier Estmation of Time-varying
3 Evoked Potentials[ J]. IEEE Transon Biamed Engineering,

[4]

[5]

1989, 36(4): 448 - 452

QU AN R, GARCIB H. Single-trial Event-related Poten-
tialswithW avelet Denoising[ J]. Clinical Neurophysiology,
2002, 114(2): 376 - 390

SCHONWELER R, WUBBULT R Classification of Passive
Auditory Event-related PotentialsU sing D iscrminant A naly-
sis and Self-organizing Feature Mgs[J]. Audio Neum,
2000,5(2): 69 - 82



29 3 , 123
[6] JNGT P, MAKEIG S WESTERFIELD W, et al Analysis [12] BULLMORE E, LONGC, SUCKNGJ, et al Colored Noise
and Visualization of Single-trial Event-related Potentials[ J]. and Camputational Inference in N europhysiological (MR 1)
Human B rianM gpping, 2001, 14(2): 166 - 185 Time Series Analysis Resampling M ethods in Tme and

[7] TZBLEPIA, BEZERANOST, BODISW | Functional Prop- W avelet Damains[ J]. Hum-BranMapp, 2001, 12(2):

erties of Sub-bands of O<cillary Brain Waves o Pattem 61-78

Viaal Stmulation inMan[J]. CliniNeurophysiol, 2000, [13] LIZHANG-YONG, YU JANGHENG, X ANG TAN-YU,
111(2) : 259 - 269 et al Extracting and A nalyzing Sub-signals in Heart Period

[8] HARROPJD, TARASKN SN, ELL DTT SR Instantane- Signal[ J]. Proc of the Third Intemational Conference on
W avelet Analysis and Its Application, 2003, 1 (1):

ous Freguency and Amplitude Identification U singW avelets
Application o Glass Structure[ J]. PhysRev-E-StatNonlin-
SoftM atter-Phys, 2002, 66(1 - 2): 697 - 703
[9] SENKOWSKID, HERRMANN C S Effects of Task Diffi-
culty on Evoked GanmaA ctivity and ERPs in aVisualDis
crimination Tak[J]. ClinfNeurophysiol, 2001, 113(11):
1742 - 1753
[10] PARRACGA A, ZAROM A, SCHUCK A. QuantitativeA s
sessnent of the U s of ContinuousW avelet Tranom in the

309 - 315

[14] LABATD, ABABOU R, MANGN A. Introduction of W avelet
Analyses o Rainfall/ runoffs Relationship for a Karstic Ba-
sin: the Case of L icg-atherey Karstic Systen[J]. Ground-
W ater, 2001, 39(4): 605 - 615

[15] YIG, HNATKOVA K, MAHON N G, etal PredictiveValue
of W avelet D ecamposition of the Signal-averaged Electrocar-
diogran in Idiopathic Dilated Cardiomyopathy [J]. Eur-
Heart-J, 2000,21(12):1015- 1 022

Analysisof the Fundamental Frequency D isturbance of the [16] NISHDA S, NAKAMURA M, SHBASAKIH. Method for
Synthetic Voice[ J]. Med-Eng-Phys, 2002, 24 (7 - 8): Single-trial Recording of Smatosenry Evoked Potential [ J].
553 - 559 JBiomed-Eng, 1993, 15(3): 257 - 262

[11] AHMBEDA SM, ABO ZM. A New Hybrid Algorittm for [17] ISHIKAWA Y, MOCHMARU FE Wavelet Theory-based Analy-
ECG Signal Campression Based on theW avelet Transomar dsof High-frequency, High-resolution Electrocardiograns
tion of the L inearly Predicted Error[J]. M ed-Eng-Phys, aNav Concept for Clinical Uses[ J]. Progress in Biomed
2001,23(2): 117 - 126 Research, 2002,7(3): 179 - 184

Basd on Wavelet Trandorm to Extract and Analyze Rabbit
Samatosnory Evoked Potental

L 1 Zhang-yong"?, L U Sheng-rong', X [E Zheng-xiang’, LU Jie’
(1 College of B io-infomation, Chongging University of Posts and Telecanmunications, Chongging 400065, Ching;
2 Deparmment of B iomedical Engineering, Chongging U niversity of M edical Sciences, Chongging 400016, Ching;
3 Deparment of Physiology, Chongging U niversity of M edical Sciences, Chongging 400016, China)

Abstract: To extract rabbit ssmatosensry evoked potential (SEP) , the authors locate wavefom of rabbit SEP and ana-
lyze it The rabbitwas narcotized and stimulated by O 5 Hz electric pulse Potential of scalp was sampled at 3 764 Hz
Rabbit ssimatbsnry evoked potential was extracted by one-dimension multi-re®lution analysis and continuouswavelet
trandom (ONT) was amployed o locate and analyze the wave of SEP  The results show that Single-trail SEP can be
extracted by D aubechieswavelet, when compared wavelet trandom reault of single-trail with result of averaged SER
W ave caomponent of SEP can be located precisely through the method of continuouswavelet trandom. Frequency feature
of SEP can al® be analyzed by OV T. The technique of continuouswavelet trandom, which can project a one-dimen-
sion signal into a tvo-dimension tme-frequency ace, will became a useful method to processmedical electronic signal
Key words smatsnory ewked potential, wavelet trandom; single-trial; multi-reolution analysis fast
Fourier trandom



