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The research on the localization of the source inside the brain
LIUXiao— chun, PENG Shi— zheng, TAN Rong-— ri
De arimeri o Physics, Science College, Guzhow Unvasity, Guyang 550025, Guizhou, China
ABSTRACT: The paper expounds the creation principle of the brain electromagnetic field on the bask of Maxwell s electromagnetic the-
ory; , and looks back the research progress of the localization of the source inside the brain both in the localization of the source equivalent dipole
and cortical imaging method. As the foundation research of the brain electricity, the research on the localizaton of the source inside the brain will

play an active wle in the development of the clinical medicine.

Key words: Brain electric field; Brain magnetic field; Electric curent dipole; L ocalization of the source inside the brain; EEG inverse
problem

, 2200 2, /3 .23

R 136. 5
, ( ) )s
1949 | M. A. B. Brazier s s
[2]

?

(1 | i

( );(2) 1949 | Brazier

(No.20052005)
(1978- ).

E- mail: x ch liu@ gna. com

s s

( :2006- 04~ 10 - 2006 04— 23)



* 10 - Progress in Modern Biomedicine 2006 Vol 6 No. 6

121
Open Field Closed Field

, by

’ ( od j

]
A
5 B 5 )
. ~ -
\\
9
9
(> 2em?), , 2 1
, [3] Figure.1 The open field and closed field
neurites of presynaptic cell %;’g&ﬁ;‘; d%"éle layer
-~
operative cortex model is single dipole
VEBh B R N BT
— e e - -
=
B3 @BRTFER
neurite of postsynaptic cell Figure.3  Dipole model
3
2 Figure. 3 Dipole model
Figure. 2 Newon
2.3 3
9
9
31
EEG  MEG
9 9
9
’ 9
2
13] ’
9 9
intracellular current current dipole s s
ISR % 2
LE £ B
=
& \WE :
£ 5 Z 4
=¥ A .
g /
g HE kMR
pyramidal cell 3 1 1
[5]
4 Pasual— Marqui

Figgse b oThotsigrle prhemei depmm L ot PR meesh i blishing House. All rights reserved. http://www.cnki.net



Progress in Modern Biomedicine

2006 Vol.6 No.6 = 11 °

(h ,

(3)  Pasual- Marqui

10000 )
3 9
[7]
v F(P= V-Vl
(81 P Vv N
Y F(P)
Marquardt
Powell
®
(PCA)
s (ICA) s
(MUSIC) (4
3.1.2 (cmry L Sidman
epicranium surface cortex surface dipole layer

spgm  HEED  gpeg

5 Sidman ar
Figure.5 CII' model of homogeneous ball model addpted by Sidman, ect

3.2
[ 10]

[19, D]

[10]

s 160
, 0.45 ,
He (112
0.75~ 0. 80, 1200~ 1300
( ) ,Babiloni '3
(MRI) >
MRI ; 364
: 4
10mm
, Bin He
Laplacian U4 Srebro 11}
,Gevin 117
[ 18]
cortex surface brainpar
FERE ER

epicranium surface

LERE wETE

dipole layer

6 CIT
Figwe.6 The schematic diagram of CIT model of concentric and heterogeneous
ball of 3 layers

. (WHO) ,
5 305 ,
. 80%~ 9%
90 600
, 63% 1%
EcoG( ) DERG



12 Progress in Modern Biomedicine 2006 Vol 6 No. 6
s EEG [J]. International Journal of Psychophysiobgy, 1994, 18:49— 65
, , [25] EcoG [8] Salu, Y, Cohen LG, RoseD, et al. An Improved Method for Localizing
FEG Electric Brain Dipoles[ J]. IEEE Trans. Biomed. Eng, 1990, 37(7) : 69
- 705
(9] , , . [J].
,2004,27(1): 14
4 [ 10] R. Baker Kearfort, Robert D.Sidman, et al. Numerical Test of a Method
for Simulating Eledrical Potentials on the Cortical Surface[ J|. IEEE
’ Trans BME, 191,38(3): 2%- 299
[11] He B, Wang Y. Cortical source imaging from scalp electroencepha
s lograms[ J] . Med Biol Eng Comput, 1996, 34( Suppl2) :257- 258
, [12] Wang Y, He B. A computer simulation study of cortical imaging from
MRI scalp potentials| J] . IEEE Trans BUE, 1998, 45: 74— 735
[13] Babiloni F, Babiloni C. High resolution EEG: a new model- depen-
. dent spatial debluring method using a realistically— shaped MR- con-
structed subject’ s head model [ J]. Electroneceph Clin Neurophys,
’ 1997, (102) : ®- &0
) EEG : . - o .
[14]  He Bin. A bioeledric inverse imaging technique based on surface
’ Laplacians[ J] . IEEE Trans BME. 1997,44: 529- 538
; MEG MRI A . .
[15] Srebro R, Oguz RM, Hughlett K, & al. Esimating cortical potentials
PET ’ from scalp EEGs in arealistically shaped inhomogeneous head model by
5 P means of the boundary element method[ J]. IEEE Trans BME, 1993,
’ ’ ’ 40: 509- 516
[16] LeJ, Gevins A. Method to reduce blur distortion from EEG’ s using a
realigic head model[ J]. IEEE Trans BME, 1993, 40: 294- 299
[17] Gevins A, Le J, Mattin NK, et al. High resolution EEG: 124~ chan-
( EEG MEG) ( nel recording, spatial debluring and MRI integration methods| J],
MRI) Electroneceph Clin Neurophysiol, 1994, 90:337- 358
[ 18] R . [J].
’ L1999, 22(3):129- 134
’ ’ [19] M.R. Schreider. A Multistage Process for Computing Visual Dipolar
’ (2 20] Source of EEG Discharges from Surface Information[ J]. IEEE Trans
Biomed Eng, 1972,19(1): 1- 12
; [20] R.D.Siman, et al. The Use of Equivalent Source Models in EP Re-
search and Differential Diagnosis|[ J]. IEEE Frontiers of Engineering in
; CERP ». Health Care, 1982 64— 70
[21] L. Lee, et al. Intracranial Location of Epileptic Spkes Using DLM[ J] .
Clin N europhysiol, 1988,5(4): 336
[2] Y. Watanabe, Y. Sakai. A Graphic Method for Estimating Equivalent
1 , , , M].
L (M Dipole of Localized EEG Discharge[ J]. IEEE Trans Biomed Eng,
, 1995, 6: 39— 41
1984, 31(5) : 435- 439
[2] Brazier MAB. A study of the electrical fields at the surface of the head . o . .
[23] J. Maier, et al. Principal Components Analysis for Source Location of
[J]. Electoenceph Clin Neurophysiol, 1949, 2( supple): 38— 52 . L
VEPs in Man[ J]. Vision Res, 1987,27(2): 165- 177
3 ) ) J1. ,
(3] L] [ 24] [J].
2003, 7(3): 182
[4] (D] ,2005: 17— 19
' . | | [25] ) ) .
2002: 6- 8
[J]I- ,2005,2(1):21- 24
[5] Mosher JC, Levs PS, Ledly RM. Multiple dipole modeling and localiz-
[ 26] [J]. , 2004, 4(3):45-
tion fran spatio— temporal MEG data[ J]. IEEE Trans BME, 1992, 39 e
(6):557
[27] [J]. .2003, 3
[6]  Chrstopher J. Janes, et al. Usingweight linear spatial decomposition to (3:43
investigate brain activity through a set of fixed aurent dipoles[ J]. Clint ’
[ 28] , , . (. . 2002, 2
cal Neurophysiobgy, 2000, (11): 773— 780 (9:3- 4
[7] Roberto D. Pasual— Marqui, et al. Low Resolution Eledromagneic te- [29] . L 2003.3(2):6- 8

moqraphy: A New Method for localizing Electrical Activity in the Brain



