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Abstract 
This paper presents the second version of the Multi-view StereoMaker 2.0 software pack-

age, which allows one to automatically generate complex stereo images according to user-
specified parameters. Complex stereo images include both the main object and accompanying 
inscriptions, formulas and designations. The software package is designed to use the multi-
view technology on an autostereoscopic monitor and works with arbitrary 3D objects, pre-
senting the results of solving mathematical modeling problems in the form of a stereo image. 

An autostereoscopic monitor allows one to view stereo images without glasses, while 
providing quality that rivals classic 3D projection stereo systems. 

The description of the main changes and new features of the second version of the devel-
oped system is given. The results of the operation of the Multi-view StereoMaker software 
complex on real problems are presented. 

Keywords: stereo images, autostereoscopic monitor, multi-view, software. 

 

1. Introduction 
Nowadays, such an area of research as the use of stereo-animation technologies in vari-

ous areas of life, in particular, the possibility of using them in scientific developments, is ac-
quiring intensive development. The use of modern stereo devices can significantly improve 
the visual component when using them to visualize the results of numerical experiments. 

A three-dimensional representation of the process evolution over time helps to verify the 
computational model and the algorithms used. It also provides the observer with a full under-
standing of the phenomenon being modeled and popularizes the research itself and its results 
for society, including for decision-makers. 

In contrast to a two-dimensional flat image, three-dimensional stereo allows one to more 
effectively explore and model objects with a developed spatial structure or interpret photo-
graphs taken during an experiment from different angles at given points in time and com-
bined into animation. 

With the emergence of scientific interest in the field of stereotechnology, more and more 
works began to appear on various aspects of this vast area of research. Specific problems aris-
ing when using a computer system to generate and visualize a composite multiscreen stereo 
frame, and methods for solving such problems are described in sufficient detail in [1-3]. Ini-
tially, most of the research in the field of stereo images related to the problems of construct-
ing virtual reality, simulators and simulators, as well as training systems. However, later, the 
issue of creating presentation complexes became very relevant, which, among other things, 
made it possible to demonstrate the results of scientific research in stereoscopic mode. These 
works include papers [3-10]. The paper [3] presents the results of displaying the Supernova 
explosion in stereo mode. The paper [7] is devoted to the creation of a computational tech-
nology for modeling the operation of a three-dimensional unit of the blades of a power plant 
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in a viscous compressible heat-conducting gas flow. Currently, the tasks of constructing ste-
reo images are considered in various fields of research [3-9]. The problems of visual discom-
fort in virtual and mixed reality systems are described in detail in [17]. 

Stereo imaging is possible using a fairly wide range of different technologies: from classi-
cal stereoscopy to depth maps. The choice of technology depends on the type of stereo devices 
available, the intended field of application and the actual objectives of the stereo imaging. 

It should be noted that when constructing a stereo image of scientific calculations results 
at a certain moment, a rather relevant structural subproblem arises. The standard presenta-
tion of a scientific report, as a rule, includes not only the visualization of complex geometry or 
fields of physical quantities, but also explanations, usually represented by text and formulas. 
If for geometries and physical quantities the issues of constructing stereo presentations have 
been sufficiently developed, then the problems of combining them with stereo images of texts 
and formulas with sufficient expressiveness and the necessary stereo effect are still open. 

2. Background 
This work continues the cycle of research works [1-3,7,11-14,15,18,19] carried out at 

Keldysh Institute of Applied Mathematics of the Russian Academy of Sciences based on the 
existing stereo devices. 

The main type of device for which the software system for creating stereo images de-
scribed in this work is intended is Dimenco DM654MAS autostereoscopic monitor. Au-
tostereoscopic monitors provide stereo images without the need to track the position of the 
observer. Typically, such monitors allow to view stereo images, providing several fixed seg-
ments in the space for observation. The viewer can move between segments, getting the op-
portunity to view the demonstrated object in 3D from different angles of view. 

One of the important tasks that become relevant with the spread of such stereo devices is 
the combination of images and text information in one frame. Many objects, especially those 
that represent the results of scientific research, require accompanying information located 
directly in the same frame as the image. In many cases, the object and the signature, in prin-
ciple, cannot be separated into different frames, since they constitute a single logical display 
of information. It is this task that the Multi-view StereoMaker software complex, described in 
detail in [18], is designed to help solve. 

In the process of research, analyzed in papers [12,13], where a step-by-step process of de-
veloping such a technology based on multi-view presentation was considered, the following 
technology for constructing a stereo frame was worked out, which is performed manually by 
the user: 

1) Rotation of the object (the result of visualization of scientific calculations) along the Z 
axis by a given degree and the subsequent saving of the frame with each rotation; 

2) Creation of 9 frames for each rotation: 1st frame - the leftmost position, 9 - the right-
most; 

3) Adding the necessary text (with volume and clarity) for each frame; 
4) Consecutive rotation of the text by the required fraction of a degree in each frame; 
5) Stitching all frames into a matrix of images in a certain sequence; 
The sequential execution of each of the actions of this seemingly simple algorithm, how-

ever, when executed manually, requires great care and takes an inordinately long time to per-
form essentially the same operations. Such an algorithm requires automation to speed up the 
process at times. 

For these purposes, the Multi-view StereoMaker software package was developed. It al-
lows you to construct the necessary nine views for each of the objects in a complex frame, and 
then combine them without violating the integrity of the final stereo image, greatly facilitat-
ing the creation of full-fledged stereo images. 



The first version of the program was registered in 2020 [19]. At the moment, the research 
continues to improve the capabilities of the program. This article describes the second ver-
sion of Multi-view StereoMaker and its new capabilities. 

3. Key features and new options of the Multi-view            
StereoMaker 2.0 software package 

Multi-view StereoMaker allows one to create a set of images - representations of the rota-
tion of three-dimensional objects on a given angular stereobase - and then obtain a stereo im-
age combined from these images. 

The program is designed to work with arbitrary 3D objects with specified parameters. 
Such objects can be the results of scientific calculations and accompanying information to 
them, such as accompanying inscriptions, formulas, additional images. Multi-view Stere-
oMaker implements interaction with the Tecplot software package, as well as with the Blend-
er software package for generating arbitrary 3D images. 

The main functions performed by the first version of the program: selection of the stereo 
image generation algorithm for each object, the ability to preview the generated images ac-
cording to the specified parameters for each object, setting the parameters for superimposing 
images on top of each other at the coordinates specified by the user, as well as choosing the 
way to save the final result. 

Among the algorithms for generating stereo images, there is a category of "custom imag-
es", where the user, respectively, can specify the directory in which his images are located. 
When choosing the “Tecplot” category, the user must specify a .plt file with the required mod-
el and set the desired parameters. The last category - the Blender algorithm - assumes the 
generation of a 3D object from the original image. 

In the second version of the program, the interface of which is shown in Figure 1, the 
choice of possible algorithms for generating a stereo image is expanded, the ability to interac-
tively enter text from the screen with its subsequent transformation into a 3d object is added. 
This allows the user to work faster and more efficiently with the program and create the de-
sired stereo images with accompanying information. 

Also, an algorithm for automatic generation of the final result into an intermediate for-
mat was implemented, which is necessary for further reformatting the result into a special-
ized .d9v format, with which the autostereoscopic monitor interacts. This will speed up the 
user work with stereo installation, eliminating several iterations from the chain of format 
conversions. 

 

 
Fig.1. Multi-view StereoMaker 2.0 software package interface. 

 



Multi-view StereoMaker 2.0 consists of the following components, shown in the diagram 
(Fig. 2). The user must enter the parameters using the provided graphical interface (GUI). 
The graphical interface allows one to access the generated images preview subsystem for each 
object. The parameters entered by the user are passed to the preliminary data subsystem, 
which creates a directory system for storing the results of the algorithms. Then the parame-
ters are passed to the algorithm generator. Then the finished result is processed and properly 
formatted. 

 

 
Fig.2. Organization scheme of the Multi-view StereoMaker software package. 

 
The algorithm generator generates the appropriate algorithms for the operation of exter-

nal programs (Tecplot, Blender), after which the obtained algorithms and parameters are 
transferred to the subsystem for interaction with external programs and data. Then the image 
fusion subsystem is called, which performs multiple superposition of a number of images 
formed for two objects. The result of the program's work is a directory containing algorithms 
for external programs generated for a specific case, directories with generated images for ob-
jects with user-specified parameters, and a directory with the final result. 

The system was tested on the real results of a generalized computational experiment on 
the comparative assessment of the accuracy of three solvers (Fig. 3-5) of the open software 
package OpenFOAM on the problem of supersonic flow around a cone at an angle of attack 
[20]. 

The generalized computational experiment allows carrying out parametric calculations 
based on the synthesis of algorithms for solving problems of mathematical modeling, parallel 
technologies and visual analytics. The main methods and approaches for constructing a gen-
eralized computational experiment are described in detail in [21, 22]. As a rule, the results of 
constructing such an experiment are multidimensional data volumes. The ability to construct 
stereo images of the results for target functionals is very important. 

 



 
Fig.3. Dependence of the error for three OpenFOAM solvers on the angle  

of attack at a fixed Mach number and cone angle. 
 

 
Fig.4. Dependence of the error for the sonicFOAM solver at a fixed value of the angle  

of attack on the Mach number and the angle of the cone 
 

 
Fig.5. Dependence of the error for three OpenFOAM solvers at a fixed value of the angle 

of attack on the Mach number and the angle of the cone. 
 



The Multi-view StereoMaker project is incomplete. It is planned to further develop and 
improve the program for combining several objects and interactively placing them in a stereo 
frame with the simultaneous generation of nine views for each. Also, additional options will 
be developed for the accounting of statistical data. 

4. Conclusion 
The article presents the results of constructing a stereo image for an autostereoscopic 

monitor by the method of multi-view representation using the second version of the Multi-
view StereoMaker 2.0 software package. 

Additions have been made to effectively improve the generation of stereo images with 
textual accompaniment for creating stereo presentations. There was also a demonstration of 
the program's work on specific real problems. 

In the future, it is planned to further develop custom functions, as well as to solve the 
problem of interactively placing objects in one stereo frame with the simultaneous generation 
of nine views for each. 
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