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Using the TAR3D program for 3D data visualization in 
geoelectric studies. 
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SUMMARY 

In recent years, actively developing programs for three-dimensional data visualization. There are no 
such areas of life where 3D images are not needed. As a rule, available programs do not always provide 
the opportunity to get the image in the desired form. Therefore, to build three-dimensional models, in 
addition to widespread and well-known GIS products, the authors of the report offer their alternative 
solution. In the Matlab environment, which is a high-level language was written TAR3D program for 
three-dimensional data visualization. The program was tested on geoelectric data obtained within 
Ukraine and abroad. The operational experience of the program shows that it is suitable not only for 
deep geological and geophysical data. The process of building complex 3D models is simple. The block 
design of diverse objects mentioned in the text is used. The final model is saved in vector form with the 
ability to continue interactive graphic editing. The rotation of the model in any direction, the use of a 
coordinate marker on the body of objects gives an undeniable advantage for researchers who are 
engaged in the analysis of three-dimensional objects. 
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Introduction. Usually, GIS programs are not intended for geophysical applications, but for solving 
topographic and geographical problems. These are expensive licensed software products. Additional 
paid applications to GIS programs can be evaluated for their further use with trial versions.  
Of interest are softwares that are financially accessible, widely distributed, easy to use, have an 
intuitive interface, and are provided with a sufficient set of functions. Among them: Mapinfo, 
OziExplorer, Surfer, Voxler, Grapher, Google Earth, etc. Typically, geophysical field is represented in 
the form of slice maps with the location of observation points, the distribution of geophysical field 
parameters in the form of contours, vectors, diagrams, etc. The programs above can easily cope with 
this task. However, an alternative to such powerful software tools as ArcGis, Petrel (Schlumberger), 
etc. they cannot become. The latter are using Internet support, with a wide range of pre-made 
solutions received by various authors. The field geoelectric material accumulated by us within 
Ukraine and beyond, allows us to proceed with the construction of the most complex three-
dimensional (3D) images. You can visualize in 3D format any data obtained from one-dimensional, 
two-dimensional, quasi-three-dimensional (film) and three-dimensional simulations. Models can be 
tilt in any direction. We have tested the simple and affordable Voxler surround modeling software. 
The program is suitable for demonstrations at presentations, but not for creating final geophysical 3D 
models. For example, when depicting physical objects in the form of isosurfaces, unclosed objects 
appear in the form of “scales” without cut planes (in the form of a gradient or stepped fill), according 
to the color scale of the change in the physical parameter. The program does not have a special marker 
that would allow interactively obtaining the horizontal and vertical coordinates of characteristic points 
on a voluminous object of interest, so, considering the above, it is more reasonable to lay new 
measurement points, etc. In this case, the model layout created once can be used as many times as you 
like for any area. It is enough to break the connection with the old data, import the new ones and re-
create (‘re’ placement on the grid). Significant time gains come from user-created layouts. 
Apparently, for commercial reasons, the Voxler program was not brought to the professional level. 
Professional programs like 3Dmax are also not suitable for geological and geophysical purposes. 
Visualizing volumetric geoelectric models, it became necessary to create a simple, in terms of 
application, three-dimensional visualization program (TAR3D) (Tarasov et al., 2013). The main idea 
was that the program user could very quickly and easily create interactive models of varying 
complexity, depending on the author’s preferences. The program was written in a high-level language 
in the Matlab environment. It took into account the fact that Matlab is studied in almost all geological 
and technical universities of Ukraine and abroad. On the Internet, students, teachers and all comers 
are offered a free license on registration terms. 
The TAR3D program was developed in the Tectonosphere department of the Institute of Geophysics 
named after S.I. Subbotin NAS of Ukraine. 
 
Methodology. Matlab (literally - “matrix laboratory”) is ideal for working with tabular data. It has a 
well-developed apparatus for mathematical calculations and graphical representations of data. 
Numerous software extensions, open source code, the availability of detailed references with specific 
examples, allows you to create complex and very effective programs faster than other programming 
languages. Matlab is an interpreter, so working with large amounts of data, you may notice a slight 
decrease in the speed of calculations or a delay in the output of graphic images to the screen. Without 
presetting the Matlab environment on the computer, the programs do not work at all, i.e. There is no 
way to create an executable .exe file. Matlab is written in C, it contains a large number of ready-made 
operators and functions. There are many auxiliary applications (extensions) suitable, including for the 
purposes of geoinformatics. Executable M-files are edited by any text editors. 
An important feature of Matlab is the ability to create a graphical user interface using a GUI 
application. Despite the limited number of interface components offered and their properties in the 
application, one can create a simple and intuitive user interface. Using pre-made buttons, scrollbars, 
text editing fields, switches, pop-up menus, etc., allows you to optimally place components without 
special writing code that generated automatically. This creates an additional Fig-file. Matlab Help 
provides examples of creating three-dimensional open source objects in a single action. The graphical 
interface in TAR3D (Fig. 1) allows you to perform actions repeatedly (we exclude restarting the 
program). The ‘hold on’ function leads to sequential expansion (summation) of graphic objects, and 
the ‘Slider’ component provides their interactive scaling within the specified XYZ axes. We used 
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three types of objects: Slice, ContourSlice and Isosurface (Fig. 2). The modeling process is built on 
the principle of block design and depends on copyright preferences. The block size is visually selected 
and by pressing ‘Buid’ a new picture is built. It accumulates all the blocks. In case of unsuccessful 
selection, a step-by-step rollback of operations to the initial level is performed. In Slice objects, with 
one click, you can turn off a particular face. In ContourSlice objects we select the desired line density. 
The program also provides for loading .shp files to the surface level. However, the shape file should 
be prepared in advance for the coordinates created by the three-dimensional model. 
 
Examples. 

 
 
Figure 1. TAR3D program interface. 
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Figure 2. Variants for 3D images for objects: Slice, ContourSlice and Isosurface. 
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Figure 3. Location of earthquake sources relative to conductive objects in the Ukrainian 
Carpathians. 
 
Results. Using the TAR3D program, fairly complex 3D models are constructed with simple 
manipulations, which are difficult to obtain with other GIS products (Logvinov I.M. and Tarasov 
V.N., 2013, Kovacikova S. et al., 2016, Logvinov I.M. and Tarasov V.N. 2018). The final 
document is saved in vector format (Fig-file). The model can be tilted in any direction. Using a 
marker, the position of an anomaly is instantly evaluated. The resulting image in the Matlab 
environment can continue to be edited even after the model is created. For this no need to specifically 
create a program. The TAR3D program enable to construct volumetric wireframe models that have a 
triangulation appearance. It is possible to load shape files to the surface level. Matlab has created a 
separate GIS application (Mapping toolbox) for these purposes. The authors used a small part of the 
capabilities of the environment. Any specialist with Windows skills can immediately join the process 
of manufacturing a 3D model. It is not necessary to know Matlab. 
  
Conclusions. The computer program "Three-dimensional visualization of geological and geophysical 
data" (abbreviated name "TAR3D") is designed to image any geological and geophysical data in 
three-dimensional form. Using the program allows you to interactively, quickly obtain (calculate and 
visualize) the distribution of various data according to the results of measurements of parameters of 
geological and geophysical data. 
The program can be used by specialists who are engaged in geological-geophysical, engineering-
geological, seismological, environmental and other geo-studies. 
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