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Abstract— The approach to solving the gradient problems of
image reconstruction of spatial bodies using applied [I. THE APPLIED QUASIPOTENTIAL TOMOGRAPHY
guasipotential tomographic data that is based on numerical PROBLEM
complex analysis methods is extended to cases of anisotropic - . (p) o)
media. Here the distribution of eigen-directions of the The problem of finding the functions @' = ' ()

conductivity tensor is considered a priori known. We propose to (potentials) and P =y (P (7), 4P = P () (streams) in a

identify the parameters of the corresponding quasiideal stream - - . . .
by the way of minimizing the functional of the sum of squares of SIn.gIe—curved c_urVIIInear body (anisotropic rod, tomographic
residuals which constructed using differential equations in  object) G, (fig. 1, a), bounded by a smooth closed

partial derivatives that relate the quasipotential of velocity and surface G, = {r =(x,Y,2): r= ()?(u,v), §(u,v), Z(u,v)),
the spatially quasicomplex conjugated stream functions. . . .
0<uc<l], 0<v< 1} , provided the identification of
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conductivity tensor o = (%ﬁ (r))

. is considered.
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I. INTRODUCTION
The scope of electrical tomographic methods for

LD
N Ui AT S
Y 117

w;',l,“:i!!ig,

identifying the structure of an anisotropic medium in spatial % Wﬁv’ i
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bodies is becoming more widespread in science and
technology. In particular in robotics, geology, medicine,
biology, etc. [1]. However, the quality of the corresponding
reconstructed images is often less than expected. This is due to 4
the mathematical aspects of restoring the corresponding SR
conductivity coefficient. Particularly widespread is the /
assumption of the “point-like” surfaces of quasipotential

application to the input and output sections [1].
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We propose the mathematical formulation of the applied Figure 1. Tomographic object G, (a)and corresponding surfaces of
quasipotential tomography problem and the peculiarities of its
solving without “point-like” conditions on the sections of the
entrance and exit of charges in space, with presence of the
anisotropy effect. In this case, the ideas and corresponding
algorithms of quasiconformal mapping in anisotropic and
three-dimensional cases are described in detail in [2] and [3], {O'(T)grad¢(p) () = grady P () x grad P (z),

respectively. ~
P y gradl//(p)(r)-grad;((p)(z')=0,reG§p);

complex quasipotential ij’) (b)

The corresponding statement is as follows [4, 5]:

@
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(ﬂ(p) . :@gp), (p(p) I :(p*(p)
,/,(p) ADuy DA -0, ,/,(p) N :Q(r)),
;((p)‘M&pcwmp —0, 4P - — Q.
QMM = J U(p)‘ds I ](p)‘ds—Q(p)

pBip AcpAp
(p(p)(M) Aka*prA; :?(p)(M),
go(p)(M) B*pc*pCBB; :(o(”)(M),
Z(p)(M) ADy DA, :l(p)(M)’
Z(p)(M BsCanClsl, = —(p)(M),
V/(p)(M) A pB. B Ay Z‘//*(*p)(M)'
W(p)(M) .yDuoDLC =‘//**(p)(|\/|),
7P (M) AoBagBLA, = /AP (M),
Z(p)(M) c*pD*pD;c; _ **(p)(M)’

(P(p)(M)‘AKpB*pc*pD*p =P (M),

W(p)(M)

Here A, Bsy, Cup, Dip, Ay, By, Cp, Dy € 0G,; Nisa
single vector of the outer normal; M is the point of

corresponding section of the surface; p=l,_r); p and p are
number and amount of current injections, respectively;

* kKK

ApBpCpDyp

functions (M), P (M), PM),  FP M),
U A (D R 2L (D I A (VD AR ()
PP M), M),  y®(M) and full discharges
QP =QWQ are obtain as results of physical
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measurements; eigenvalues 4, 4, and A; of corresponding
to (1) matrix we find as follows:

y:
k)= Y ag s xtyALY,
(0S0!1+ﬂl+}~1351)

A
22 :ﬂ/Z(T""): Z bazvﬂZ'ﬂzxazyﬁZZ 2,
(0S0{2+ﬂ2 +Z.2§Sz)
Ay =X5(z,..) = z Ca3’ﬂ3’/13xa3y,332/13'
(0§a3+ﬂ3+ﬂ.3553)
where a, 5.0 B, 540 Capma OSa+B+A4<s,

O<ay+f,+4 <s,, 0<ag+pf;+4;<s;) are parameters
that are defined during the process of problem solving, and the
function of distributions of angles 8 = 6(x,y) of directions of

extremal values of the conductivity coefficient, similar to [4],
we considered a priori known.

The iterative algorithm for solving this problem is similar to
[4, 5]. One feature is that the minimizing functional is
constructed for reasons of providing approximately equal
residuals of expressions (1) at each injection.

I11. CONCLUSIONS

We propose approach to parameters identification of an
anisotropic medium in spatial bodies using applied
quasipotential tomographic data that based on the method of
identification of the conduction tensor [4] and the algorithm for
solving the problem of image reconstruction in curvilinear
parallelepiped that bounded by equipotential and stream
surfaces. The proposed formulation of the problem allows to
take into account the forms of the sections of entrance and exit
of the charges; this provides greater mathematical
correspondence in comparison to the common methods.
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