Research (What

Parametric coefficient optimization in the global electric circuit

is it about?) equation

UNN authors Chernov A.V.

We find (The For the problem of parametric optimization of the coefficient and the right-

result) hand side of the linear global electric circuit equation, formulas for the first
partial derivatives of an integral cost functional with respect to control
parameters are obtained

Abstract The problem of identification the unknown numerical parameters v, v in senior

coefficient and the right-hand side of the linear differential equation
%A(p(t, x)+47 div (0(x;v) V(s x)) = 4 div T (1, x;v,)

is considered. The above equation is known as the global electric circuit equation (in
the sense of electric fields distributed in the Earth’s atmosphere, thunderstorm cloud
for example). The unknown function is treated as a scalar electric potential ¢, while
J(t,x;v,), as the volumetric density of external electric current. In practice, only
certain parametric representations of the coefficient and the right-hand side are
usually known, i.e., o =o(x;v,) and J =J (¢,x;v,) , where the parameters v,
Vs, are unknown. The problem of reconstructing the unknown parameters from
observations can be represented (under certain conditions) as the minimization of an
integral functional depending on ¢, i.e., in fact, on the unknown parameters. To apply
a numerical minimization method of the first order, one has to know the gradient of
this function. Thus, the question arises of computing its partial derivatives with
respect to vy, vo. The formulas for its calculation are obtained which contain the
analytic solution of initial-boundary problem and conjugate one. The sufficient
conditions are found for global (for all permissible set of vi, v») solvability of this
problem.
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The equation for electric fields distributed in the Earth’s atmosphere:
0 ) o gext
aAw(t,x) +4r div (O'(x; v)Vol(t; x)) =4xdiv J (t,x;v,)

and search the entering parameters by the results of observation (minimization of an integral functional
depending on ¢):

(D(t, X) — scalar electric potential

Observation

2

Observation

Vi,V — unknown parameters

The cost functional in the parametric optimization problem:

T
][v]zf0 dtf F(t, x, [ V](t, x), v)dx.
o

Mathematics, Information Systems 1 7




