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Magnetoencephalography is a
noninvasive technique for
iInvestigating neuronal activity in
the living human brain.




Inverse problem

- a problem of finding clectric /\Magnetic

electrical impulses g, Ciron
/I A (d endrite)

distribution in some area Y
(associated with cortex), that
based on data of its induced

magnetic field in another
place X that we obtain by
MEG system.




The reason of our Interest in this

problem

Forward computation

Inverse computation




According to Biot-Savart law
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At first we observe a following
model.

X =R; 3 x = (x1,%2), x| <0

(R3D2Y)3y = (y1,¥2 =€) |yl <o
c=1



The equation assumes the following
form:

3

m=1"Y



Lemma 1

R12(5) = E(&),where E(§) = Ire 2Tl .
§=(&,8), |18l =& + &2, and

Rya(6) = —i ij‘ E(E), Ray(5) = —i 22 E(0),

1
where K (6)=Fs_¢ K(s)




A consequence of Lemma 1

(1)0p (R(©) (@) = B(x), where
0 (R(©)) = Fo RO F g

R/(g):"-’fsef K(S)
K (&)- is a symbol of pseudodifferential operator

(2) K($)Q() = B(§),§ = (§1,52)



L emma 2
 Equationform | Basis | Details

81 — (1,0,0),

7% A D @(€)=(@11 @2; @3)
= = (0,1,0 = S S
K(E)Q(f) B(E) Zi _ EO’O’lg B(€)=(31’ BZ) B3)
o(u(§) =g el lI; lézwl) f;i(%ifg;%3))
0 1 0y =G -3h0  o=(SHTKESE,
o(§) = (0 0 1) (1 K2 g where S -amplication
0 0 0 e3=0e 7er ) matrix



L emma 3
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The algorithm of obtaining u,

Transition from the basis e’ to e e’ =Se; Bo.=Sta,; (&) » Q&)
Making the inverse Fourier Q(z,uy) = Fz 3, (Q(g))

transform



The algorithm of obtaining u,

According to Biot—Savart >
law, calculate all Z lem(x —y)0n(y)dy = Bi(x),l = 1,2,3
components of the magnetic =1
field



The algorithm of obtaining u,

Finding the magnitude of the vector B |Bl|? = B? + B% + B



The algorithm of obtaining u4

3

2
Getting the final integral |Bl|? = z <z J K, (x —y)(G,,(y) + Op (—i%) ul(y))dy>

3

equation for u, =1 \m=1"Y



Lemma 4

Suppose that y; = rcos 2m®,y, = rsin 2n0 .

G(r,0) = g(¥1,¥2) = Yimez Gm(r)e?™™P,
where G,,,(r) € C. Then

oO

GQglw) = . e [ 16, lelnar,

nez

0
where G([¢|, w) = F ,5:9(),
& = |€| cos2nw , &, = |€] sin 2w



Subsequent goals

1. To get the computational solution of
our equation for uy

2. To make the model suitable for the
human brain topology

3. To true up our calculations
corresponding to MEG data



Thank You for Your attention!



