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Fig.1 The components of normal auditory

evoked potential

Yeks BHE: 2002-10-10
BIEE: FELEdt, ik (022)60362610,

E-mail: littlepeach@eyou.com



318 ASUE: /I // B = S 3

20034F

DAFEXT IS () HL AR BRI 222 75 3 K EEG il
B NV S4B o -5 A FOASE 7 THT o 01 Wi ()
T2 ST AT A I BRI T, 01 a2 W)
2 K ARG W IV 34070445 2P 34 75 A H A SR 5
AR I8 e SPYNEAFAEVT 2 8, e BE )& IX
PR T KRS AE R, X —Jrik i T
H & EEG BN & &I E MR ARG S, g
Sk, AKX BEG HAFFGX—4%AM; 54, BAEP
5 EEG tWAE A IV Bk gtk n . R,
MHOAE PRI B ok, SR — % L
S5 W i T Th B TR WT B i T 15 & BEG A FEXT 4,
XIS Wt 5 & BEEG VAR CHER, DA
R, X vk BN ARZR P A BEUE 8K
T IS B TR A5 AL SR, (HEAAW & IS A
HNINRERERG T T o XTI — n) i, ASCHEAT Tk
— I . FLRE RGN A BT R 2 7 VR
&k, BAR] S 1S Wk i+ D BE I Wr i 15 & EEG
ERFFUE R, WAL /N o, 03 B
A R BRI, b AR 1S R AR 1A
SN R R IR = AR AL

2 REMREFGE

21 TEMHR

o2 4l B4 IS 4, EFEMFEIRIR
IS ZWibs e CFs A2 LR 2EhE L 10 A,
Hh B a® s N, TFFEEN 6832 5 5 414
1E 6 2H (normal control, NC), &£ IEH L 7
N, B a%h4 N3 AN, FHERA
4.5+2.7,
22 NEBERAE

FHPEZZ P 24 w5 A2 77 (1) MRS 2 2 i H W il
R, HEER 10-20 RS @ #R B, 752
WL Er MH. S BN AR
N AT EERD 10 TRICWT R R, RN R
X e X 2 AN SE (e g X 3, A7 X
C4) 15 i+ ph £ DA < W o i +1%5 & EEG
Bl SN, 73 IR EENFLIAE S 2%
b, & SR HPUI/NTF 5 kQo Wit il R
R, AR 10 U0/ B, 7k Wbt L
60 db. HH& A/D s R giAr Nl s R
FAMER AN, Gda GRZh 20 min) 45K
J PR il R 440 S i R IR G sk v H TG B RS
WAL 2. LSO 22K R 8 s 8t (i 4

SOFTEE R 2048 £, BREE(T 50 Hz B4k,
ANIAT AR IL A g8 e, 3 T B s SO A DA% o B b B
b, B S5E YR A G BAEP {5 B 1204
WL R, BT RAR] R MROS AH K AR (1 K FE 45
256 Hz, KAEREE N 13 bits

T /N AR NS TR () BESRAR R AR, TR
Wb SCEER A T JE SN AR WA Ay B I ) N AR
3, M BER AN Mexihat /N .l 1S
T ) B ) T 5 i+ 5 . BEG BEAT /N AR 4k,
W RE 7 A RES R L, Fo RSN RE
S G YR, Horp, MOCHEHCRA G-P &
O, BRNYEEL d kA 16, 1§ & Taken's fik A
SE PSR, DURIEA BIRSE 1) DC AL SR I )
FEIR 7 3 AT 5 AR DGR S — il & A AL 1)
I TEIARL,  DARUE FEAAH 25 18] R 4520 o b . i
FEAT A2 A5 B2 A PO RN HARHIR T 1S
R b o G 5 FAR A A [RIFR FE A S0 D g
B 11 A LE AL o

3 % SR
3.1 A% % EEG B Mexihat /NES =
V8RS

TEH S SR 1S Wit i T-75 & BEG 43 48 3% 4
Mexihat /MRS, AE 7 N &N S
Nk EZ W 2. 3. WAL, 1S K IEH 41
W 5 Jii 195 & BEG 7R T8 I 3 S 0 7R 28 1,
20 3 RPE, FRRIAEY 1. 2 RE L, IS IRk, ik
PEAFLUTE I I, BN (1) SR A5 5 I 3k
JEZEn B 2%

32 IS{ARHEIEEXMEBHENED EHERHELRLL
)

IS 21 K¢ 1F i %) B4 Wr it 15 & BEEG £ Mexihat

The ng\/\'\/J\/dW\/W\MH\/\_j\IW’\/W\f
signal 38 4 h
L=1 _28WMMWMMWWW
S L2 SR I AA AN AAAN A AR AT MANS
g ==
T L3 ! A A NAANNAS PPN A AN PAAA
= }8gF’\N\'\/\Af\/\/"\/\/\J\/L~»/\/\/\«/V\N\/\N
[=9 f i L L L
£ 18 A NN ANAANMNMANNA
L=6 -}8§|’W‘\/WM\M/\NV\/\/\/W
-100 : : : : :
L=7 T~ NANARAANA AN NN
=0 100 200 300 400 500
Points

Fig.2 The continuous Mexihat wavelet transformation of

SEFI [ NI ) NI By NI SNV By SPIN  BE y E

(=)
(=3
(=]

a normal auditory brain-stem evoked EEG(component 1-7)



534

Wb 5 5 I L /N 7 B PR

319

The 200

signaL208 i e
50

A

!

AR
\V

L=1 58 P\M h»nwm:m D

S L= 200

Z 13 %

1= 38

Amplitude

]
]
]
]
]
]
1
]

300
Points

600

Fig.3 The continuous Mexihat wavelet transformation of

a IS auditory brain-stem evoked EEG(component 1-7)
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Table 1 Dc value of the brainstem auditory evoked EEG wavelet components for the two groups

Correlation dimension

C3 Cc4
Group No
7 scale components 7 scale components

L1 L2 L3 L4 LS L6 L7 L1 L2 L3 L4 LS L6 L7
IS 1 944 7.69 7.04 595 503 481 478 898 743 639 549 496 481 4.66
2 9.09 771 6.72 592 539 489 5.05 812 852 656 629 6.09 514 524
3 7.67 7.64 64 546 414 38 421 787 6.82 581 567 517 427 416

4 925 81 6.62 6.69 566 555 535 897 7.81 691 6.61 552 505 425
5 817 783 641 595 525 491 49 878 7.65 7.02 642 533 497 476
6 9.07 814 731 573 531 494 457 894 698 697 568 54 517 454

7 9.02 827 795 687 576 561 473 947 84 813 6.5 564 476 44
8 852 81 611 568 508 484 471 9.05 841 633 548 5.64 494 442

9 894 6.68 6.75 544 432 417 425 871 647 59 484 439 406 395
10 747 6.86 597 449 444 427 307 798 639 587 481 44 429 354

NC 1 877 694 571 504 474 395 374 919 7.02 58 495 4.6 3.79 3.65
2 893 7.04 6.08 508 427 403 3.55 883 7.14 575 51 485 4.09 4

3 963 7.01 63 498 443 395 398 1043 7.1 582 521 485 471 391

4 834 626 569 527 51 503 494 9.07 6.09 5.01 497 486 475 4.58

5 993 72 593 526 454 429 418 93 674 634 58 529 464 398

6 944 78 6.06 546 481 391 3.62 8.14 598 589 539 45 432 3.6

7 826 843 7.18 639 544 511 493 871 8.16 6.65 598 527 48 4.63
P 0.13 0.08 0.02 0.14 0.06 0.09 0.09 0.09 0.07 0.02 0.08 0.06 0.06 0.07
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CHAOS IN WAVELET COMPONENTS OF AUDITORY EVOKED EEG
FOR INFANTILE SPASMS

TAO Hua-ying', TIAN Xin>, CHEN De-mei’
(1. Laboratory of Neurophysiology, TianJin Medical University General Hospital, TianJin 300052, China;
2. Department of Biomedical Engineering, TianJin Medical University, TianJin 300070, China;
3. Department of Specific Investigation, HeBei Armed Police Hospital, Shifiazhuang 050081, China)

Abstract: Infantile spasms is a special form of epilepsy, which occurs during infancy. The
pathogenesis of infantile spasms has not been known yet. However, when infantile spasms is associated
with structural damage to the brain, it is difficult to completely control the seizures and intellectual, and
cognitive impairment is very likely to be present. One of current hypothesis about the pathogenesis of IS
is that brainstem is the responsible structure of IS, the reason why most IS suffers cognition impairment
is still unknown. The pathogenesis as well as the accompanied cognition impairment of IS has been
approached from the view of information science, with the help of the wavelet and chaos theory. IS and
normal groups' evoked EEGs were recorded with the auditory stimulation. After pre-process and Maxihat
wavelet transform were performed, the EEG signal was decomposed into different components in 7 scales,
and their correlation dimensions (Dc) were calculated. The results show that the normal group's Dc in
three scale is significantly lower than that in the IS, in other scales no significant difference has been
found. It is known that the freedom degree of brain activity becomes lower and the coupling among the
components in brainstem reinforces when Dc declining. In the IS group, the pathway of information in
brain stem is in bad condition. This makes the coupling more difficult. So Dc in the IS shows higher
than that in the normal in three scales. Meanwhile, the 3,4 scales are in the high frequency range
(32~64 Hz), which is relative to the brain cognition function. From informatics it is may be explained
why IS infants always accompany with cognition impairment. The conclusion can be drawn that the
abnormal EEG signal in gamma frequency in IS may cause the cognition impairment in IS.

Key Words: Infantile spasms (IS); Auditory brain-stem evoked EEG; Cognition impairment;

Wavelet transform; Correlation dimension (Dc)



