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The Feacture Extraction of Background EEG in the Time Domain by
LS Prony Method.

Kap-seok Choi, Soo-young Hwang, Dae-sung Joo

—Abstract—

In this paper the feature of background EEG is extracted by LS Prony Method for the
analysis of background EEG in the time domain,

Autocorrelation leg estimates are not required with the LS Prony method. The Prony method
is required any the solution of two sets of simultaneous linear equation and a polynominal
rooting, That the optimal order of this model is the 6-th order is determined by using Akaike’
s Information Criterial test,

From the experimential results the alpha band amplitude is the largest among alpha band
beta band theta band delta band and beta band amplitude is larger than that of the delta band
and theta band. The sustained time for the alph a band, the beta band, the delta band and
the theta band is 2,3461(sec), 0.6490(sec), 0.3120(sec), 0.7046(sec) respectively,

Consequenty the alpha band is maintained in the whole subjects, the beta band, the delta
band, the theta band are existed intermittently in each subjects.
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Table-1 Values of AIC in accordance with the model order for the 10 subjects

Subject order A B C D E F G H I J
1 2.3047 | 4.1466 | 2.0856 | 2.1096 | 3.0225 | 2.3055 | 25137 | 1.2510 | 1.5336 | 3.0730
2 3.3431 | 5,0558 | 1.7242 | 29887 | 1.8175 | 1.7655 | 8.0235 | 3.4505 | 2.3115 | 2.9469
3 2.8614 | 2.7896 | 3.3651 | 3.3651 | 2.9680 | 3.2437 | 5.3174 | 1.2854 | 1.5823 | 2.9414
4 2.5331 | 1.9092 | 1.8668 | 3.0073 | 4.4830 | 6.0539 | 3.2296 | 2.0728 | 3.1854 | 2.0541
5 15259 | 1.9156 | 24734 | 25339 | 25089 | 4.4177 | 2.1056 | 1.4282 | 2.7661 | 1.6259
6 14392 | 1.7426 | 1.6060 | 1.3672 | 1.4722 | 1.4648 | 1.4462 | 1.1565 | 0.9468 | 0.6600
7 19486 | 2.6493 | 2.7972 | 3.1763 | 2.6621 | 1.9415 | 1.7604 | 1.8488 | 4.3520 | 2.9475
8 21543 | 1.9251 | 3.0198 | 1.7683 | 2.5448 | 2.1723 | 15978 | 4.6741 | 22513 | 2.8406
9 4.0231 | 4.2334 | 3.2393 | 1.3758 | 3.3434 | 1.8391 | 3.9090 | 3.2402 | 1.8559 | 1.7370
10 29335 | 24124 | 3.0089 | 2.0842 | 2.2710 | 4.6742 | 3.0719 | 3.3329 | 2.0411 | 3.6274
11 44798 | 3.6292 | 2.6523 | 39482 | 2.4185 | 3.7988 | 3.7699 | 2.9625 | 1.7087 | 2.0888
12 23928 | 25306 | 2.1665 | 1.6295 | 3.3983 | 2.1101 | 3.2262 | 2.0709 | 3.9707 | 2.0814
13 3.3690 | 1.9458 | 3.0983 | 1.3541 | 4.1721 | 1.9719 | 15062 | 3.0232 | 4.3936 | 2.1355
14 39012 | 1.9836 | 4.0372 | 1.7636 | 1.9921 | 3.3450 | 1.5832 | 3.3106 | 2.7611 | 3.14%4
15 2.2627 | 5.0561 | 3.6374 | 3.2403 | 1.8389 | 6.6812 | 2.2824 | 2.2654 | 1.5336 | 2.3342
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Fig. 1. The observed background EEG
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Table-2. Estimated Parameter of LS Prony Method

INO| AMP | PHASE | DAMP | FRQ | TIME

0.3609 | 2.9976 | -0.0049 | 0.2220 | 3.6000
0.7251 | 0.3736 | -0.1500 | 0.1433 | 0.1197
1.0548 | 2.3596 | -0.0034 | 0.1856 | 5.1664
0.1239 | 29962 | -0.1927 | 0.0292 | 0.0932
2.9051 | 0.1506 | -0.0048 | 0.0972 | 3.6882
0.5234 | 2.2628 | -0.0560 | 0.0520 | 0.3203

S UL Ww N =

et NO4]l 79 F3l4-71 3.72Hz2.4] delta
Hede] AHelw] NO.62 6.6HzEA] theta wiode)
Aol NO5E alpha ool e] Adfe|rh

o213t NO.1, 2, 3, 4, 5, 60l tHEt A|7ked ol 4]
A% E Fig2, 3, 4, 5, 6, 7ol velligiel, 2718 3
2] o] Fig. 6] alphadie] 4138 ¥= 37|7}
o}-$- 3, Fig2, 3, 4, 5, 79] ot& dde] A%+
Ao 2 w9z}

A4 A 7kell 94 Fig.69} alpha tHdz} Fig2,
Fig.4¢ betarlld AlZolal= HA|7bol A =|&H
22 Y3y le Aoz velyteh, 22y Figs,
5, 78] 7A-pole A&AI7be] v B Ao el
steh. & Table-29} Fig2~7o4 & 4 %ol )

AR

tizec)
1
Fig. 2. The Estimatied beta band(/,)
)
it
L-: 1 t(sec

Fig. 3. The Estimatied beta band(53,)

ML t(Sec)
Fig. 4 The Estimatied beta band(/4;)
AR
) : t(sec)
[ 1
Fig. 5. The Estimatied delta band( &)
£t
t(sec)
! !
Fig. 6. The Estimatied alpha band(«)
Bt
l o t{sec)
[ 1
Fig. 7. The Estimatied theta band(g)
it
1t(sec)

Fig. 8. The Estimatied backgroud EEG
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Table-3 Time and Amplitude of the delta, theta, alpha, beta band for the 10 subjects

subject delta band theta band alpha band beta band

TIME AMP TIME AMP TIME AMP TIME AMP

A - 1+ 0.3240- 0.2485 0.7211 0.2547 1.1751 2.8002 0.6784 0.4526
0.2515 0.5567

7.4128 0.7962

B 0.0694 0.0966 0.3640 0.8353 . 1.9783 2.6172 0.4433 2.1002
1.5962 0.6706

0.2411 0.9120

C 0.0572 0.5665 0.4756 0.7395 1.5294 2.9088 1.4847 0.8342
0.2188 1.1449

1.4688 0.5184

D 0.4145 0.0825 0.6782 0.0321 3.0347 0.3243 0.3135 0.0626
’ 0.3787 0.1185

1.0970 0.0839

E 0.2037 0.4932 2.1538 1.8585 0.0558 0.4450
0.3690 0.2163

0.1163 0.0282

0.1263 0.2017

F 0.1806 0.4670 1.0727 0.8509 3.4194 2.8448 1.2660 0.4233
0.3027 2.1929

1.0130 0.8636

G 0.3153 0.0658 0.2464 0.0616 3.5295 0.5420 0.1564 0.0347
0.0969 0.0744

0.0843 0.0301

H 0.5520 0.0298 1.3375 0.0588 1.6625 0.7712 0.1657 0.0647
0.3028 0.0390

0.5081 0.0654

I 0.1008 0.1178 0.1496 0.0610 1.3865 0.5700 0.5104 0.1100
0.1798 0.0614

0.1197 0.1446

J 0.0887 0.3882 1.2993 0.2397 1.0657 2.1160 0.1658 0.1961
0.0936 0.0426

2.7017 0.3147
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