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Abstract

AB  positioned  at  the  boundary  between  two  half-spaces,

the boundary. Results indicate that the anomalous magnet-

UAV-based  geophysical  techniques,  emphasizing  the  im-

surface characterization.
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Introduction

In recent years, many studies have been conducted on the use
of unmanned aerial vehicles (UAVs) in electrical and magnet-
ic exploration. Some of the results of such studies have been

sents  the results  of  mathematical  modeling for  the following

current electrodes A, B) lies on the boundary S of the homoge-
neous  lower  conducting half-space  V2 and the  upper  half-s-

currents of the electrodes A, B are the exciters of the normal
. In the half-space V2 at small depths

creased  magnetic  permeability  μ.  These  objects  are  the
. Total mag-

.

We will assume that the center of the current line AB is locat-
ed at the origin of the Cartesian coordinates, and the current I

plane S and is directed into the half-space V2 (downward). In
the mathematical modeling, the Cartesian components of the

 and
 = -  at a height h above the boundary S.

 is in the electronic version of
the textbook [1] (pp. 88 - 90), and the method for calculating

is in the works [5-7].

Note also that (at this stage) the calculation results given be-
low are obtained for direct current I and a constant magnetic

the components of the low-frequency harmonically changing

elementary functions, and not improper integrals in the sense
of the principal value.

Figure 1: Component Map 

Figure 1 shows the  (at height h=5 m) and the posi-
tion of the current line AB in the plane S. It is clear that above
the X axis, on which the line AB lies, the component 
changes sign, and the magnitude  decreases with dis-
tance from line AB.

In Figure 2, where the map is shown , the limits of

cal objects on the 
is  obviously due to the fact  that when the field is  excited
current line AB absolute value 
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Figure 2: Component Map 

Figure 3: Component Map 

Figure 4: Component Map 
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Figure  3  shows  the  component
. Of course, on this map we

when comparing the values  and 
we see that indeed, as already noted, .
Of course,  in mathematical  modeling of the value 
could be calculated with very high accuracy. And the question
of whether it is possible in practice to determine  en-
sure high measurement accuracy , calculations 
and  subsequent  ca l cu la t ion  o f  the  d i f f e rence

 raises doubts.

Figure 4 shows the component map. 
see that the main contribution to the component  in-

the line AB. In the central part of the map, at a distance from
t h e  e l e c t r o d e s  A ,  B ,  t h e  i n e q u a l i t y  i s  v a l i d

 (see Figure 1). At the same time, the
magnetization of local objects and the values  depend,

, includ-
ing from components 
cal objects on the component  (oriented in the direc-
tion of the line AB of current I) is much more "noticeable"

.

Figure 5: Component Map 

We see this in Figure 5, which shows the map 
anomalies caused by magnetized local objects are clearly visi-

ed by the current line AB, compared to  component

objects.

Figure 6: Component Map 
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Figure 6 shows the map . Note
that  for  the  given  model  parameters,  the  values  
reach tenths of mA/m, which is comparable with the values

 in the central part of the map in Figure 4.
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