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Abstract. The relevance of the research topic in the field of artificial 

intelligence is associated with the growing interest in introducing 

independent intelligence through self-learning artificial neural networks, the 

need to expand the field of space research, reducing cosmonaut training and 

space objects research, as well as significant funds allocated to the subject 

under study. On the basis of the scientific researches to clarify the applied 

mathematical tools in the field of artificial intelligence and neural networks 

application; develop an algorithm for learning neural networks and identify 

the prospects for their use for artificial intelligence in space activities. In 

scientific work the following methods of scientific knowledge were used: 

analysis, synthesis, verification, deduction, modeling, etc. The algorithm for 

learning neural networks and a scheme for the principles of the development 

of artificial intelligence were compiled on the basis of the neuron activation 

functions. The studies of the authors are associated with the development of 

theoretical and methodological apparatus for the further economic and 

scientific-technological development of the production and economic 

system of Russia in the context of the introduction of artificial intelligence 

in the space industry, including both industrial and engineering parts of 

work, and theoretical physics. 

1 Introduction 

Scientific research in the field of the use of neural networks in various fields of activity has 

been conducted by scientists all over the world for more than one year, but the topic of the 

article is also relevant in the 21st century, as new technologies appear that require the 

development of new methodological provisions in this complex field of knowledge. The 

conquest of outer space has occupied the minds of scientists for more than one century. 

Artificial intelligence as a whole and its neural component are actively being introduced into 

the space industry, while it is advisable to note that manned space exploration is too 

expensive and does not bring new knowledge in contrast to unmanned aerial vehicles. 
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Unmanned missions are more successful: it is they helped to gather extensive amounts of 

data, which expand the horizons of their species in understanding the universe. There are no 

borders for unmanned missions and future progress of them (for example, Voyager spacecraft 

that left the solar system, as well as a probe Deep Impact, dropped on a comet). Every orbit-

raising of a man costs about $420 million. [1]. For illustration of the space shuttle launch 

high cost, doctor Francis Slakey, Scientific American columnist, used the next example: «The 

shuttle’s cargo bay can carry 23,000  kilos (51,000 lbs) of payload and can return 14,500 

kilos back to earth. Suppose that NASA loaded the Shuttle’s cargo bay with confetti to be 

launched into space. If every kilo of confetti miraculously turned into gold during the return 

trip, the mission would still lose $270 million» [1]. Manned spationautics, which is slowly 

developing discipline (on account of these same risks time on researches, developments and 

training is strong enough), are far more expensive than unmanned. The additional cost, 

especially for long-term projects, goes to ensure of relative comfort, and, above all, safety of 

humans in space, where he would be in danger of cosmic space research and problems 

relating to weightlessness. This includes astronauts training expenses, maintaining of the 

relevant scientific staff, related infrastructure and etc. 

2 A goal of the research 

Developing of scientific and methodological provisions in the field of the use of artificial 

neural networks in the space industry, and we consider it appropriate: 1) creating an algorithm 

for observing the optimal operation of artificial intelligence; 2) analyzing the number of 

organizations that carried out research and development in the field of creating artificial 

neural networks, and the share of science funding from the federal budget; chart the principles 

of the development of artificial intelligence. On the basis of the carried-out scientific 

researches to reveal a necessity and the possibility of establishing an artificial intelligence 

safety, identify the prospects of application of artificial neural networks for artificial 

intelligence in activity of space operations, namely in its application to spacecrafts. 

3 Materials and Methods of the research 

The work is based on the analysis of statistical data and the results of many years of 

theoretical research (search and study of scientific literature). In the scientific work the 

following methods of scientific knowledge of materials were used: 1) the scientific method, 

with the help of which an objective knowledge of data on artificial intelligence as a whole 

and its part - neural networks; 2) empirical method by which the description of the problems 

of using artificial neural networks is presented; 3) the mathematical method of research - the 

construction of graphs. 

4 Related to the materials of the research 

The subject of scientific work is insufficiently studied in domestic and foreign standard and 

scientific literature. Such authors as were engaged in the considered perspective: N.A. 

Merzliakova [2]; I.V. Zheleznova [3]; V.A. Tsvetkov and I.M. Stepnov [4]; Eun-Hu Kim, 

Sung-Kwun Oh and Witold Pedrycz [5]; K. Kh. Zoidov had been planning and using of 

artifical intelligence in space industry: from philosophy to persectives [6], considered 

strategic planning and prospects of artificial intelligence application in high-tech industrial 

enterprises of the Russian Federation [7], E.R. Muhina proposed the stages of development 

of artificial intelligence in relation to the economic security of the private and public sectors 

[8] and others. 
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5 Results 

It will be given a variation of training of artificial neural networks which as it is put in a 

problem of creation of artificial intelligence, has to be observed for his optimum work 

(Figure 1). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 
Fig. 1. One of algorithms of training of neural networks (Source: figure is made by the authors) 

 

The schematic image of an algorithm of training of neural network is submitted in the 

figure 1. In the previous research works as authors schemes of neural networks which are 

detailed models in "Application of neural network" have been made [12]. 

In the Russian Federation in 2005 the long-term Federal Space Program (FSP) for 2006-

2015 which had to give the answer about the future of domestic astronautics has been 

adopted. The section "Piloted Flights" of this program provides holding actions for further 

expansion of the Russian segment of the International Space Station, to creation of the 

reusable piloted spaceship of new generation, development of scientific and technical and 

technological reserves and working off of key elements of perspective implementers of the 

piloted programs and also development of basic funds of implementation of an expedition 

for Mars [1]. 

The organizations which undertake obligations for development in the sphere of artificial 

neural networks are displayed in the figure 2. In general across the Russian Federation for 

2016 4032 organizations are engaged in the industry. 
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Fig. 2. Research and development organizations, units (Source: figure is made by the authors [13]). 

 

Follows from the figure 2 that the number of the research organizations decreases. 

However in 2015 there was some growth in comparison with 2014 for 1,11%. The greatest 

number of the constructive organizations has been noted in 2010 and was 362 organizations, 

and the smallest quantity was 304 organizations in 2016. It should be noted the educational 

organizations of the higher education which are engaged in developments. Their quantity for 

2016 has reached 979 units, the greatest number has been noted in 2015 and equaled to 1040 

organizations. 

Financing of the developing industry acts as one of key obstacles in a research and 

creation of the new project. The Russian Federation renders the smallest financing in 

comparison with other states. However the state nevertheless allocates the sums for basic and 

applied researches (Figure 3). 
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Fig. 3. Financing of science from federal budget, bln. roubles. (Source: figure is made by the authors 

[13]). 

 

The most promising in relation to the financing of research was 2015, in which 319.2 

billion rubles were allocated. on fundamental research and 120.2 billion rubles. applied 

research. To date, funding has decreased, so in 2016, funds for basic research amounted to 

6.8% less, and funds for applied research fell by 12.48%. In general, interest in investing in 

research and development of artificial intelligence increases, and the trend of growth in 

financing activities since 2000 reflects this (Figure 3). 

6 Problem solution 

The scientific problem of using artificial intelligence is always considered to be “a threat to 

humanity” as a result of the possibility of self-learning of machines, as well as the high cost 

of research and development of the breakthrough technologies under investigation. 

One of the major aspects during the work on artificial intelligence consists in need to set 

parameters by means of which the computer system (software) of artificial intelligence will 

observe the competences within permitted up to respect for ethical standards. Competences 

of areas of safety and use of the artificial intelligence systems for the good of mankind are 

important, thus, the system represented in the figure 4 is given. 
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Fig. 4. Scheme of the principles of development of artificial intelligence (Source: figure is made by 

the authors). 

 

The problem of "threat" is solved thanks to the principles observed when creating 

artificial intelligence. Each cell from the presented "cells" demonstrates the account of the 

necessary aspect element in the artificial neural networks adjustment operation (Figure 4). 

That is, the necessary and important meaning is in itself the security system created during 

the development of the ANN, but to date not all scientists pay due attention to this. Ilon Mask, 

in turn, intends to introduce the formulation of principles for the safe development of artificial 

intelligence. A similar principle was supported by Stephen Hawking. Therefore, it is worth 

continuing to pay attention to the problem. 

One of the obvious advantages of using artificial intelligence will be its ability to 

determine the differences between storm and ordinary weather conditions on distant 

exoplanets, which will make the obtained data on remote worlds much more useful for 

scientists on Earth [14]. 

For example, artificial intelligence -equipped space probes will be able to reach Alpha 

Centauri in about 4.24 light years. At such distances, during the time that a communication 

signal sent by one of the  
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parties will reach its destination, more than one generation of scientists will change [15]. 

Providing the same probe with its own mind, which will function with the help of ANN, will 

definitely allow to accelerate the process of implementing the necessary independent 

solutions. Robotic devices will be able to understand what kinds of objects should be of 

interest for research. This will help not only narrow the size of the range of scientific interests, 

but also help the rapid development of self-taught artificial intelligence, which can be taken 

to solve complex problems [16]. 

7 Conclusion 

As a result of the analysis of statistical data and scientific research, the authors obtained the 

following points of scientific novelty, in the framework of the development of scientific and 

methodological provisions in the application of artificial neural networks: 1) an algorithm 

was developed for teaching neural networks, including the following components: a 

database; choice of example; neural network application; learning network; error calculation; 

settings of the neural network and so on; 2) a diagram of the principles of development of 

artificial intelligence, which consists of cells and demonstrates the consideration of the 

necessary element in the operation of setting up an artificial neural network. 

8 Directions for further research 

In the future, the authors plan to present to the scientific community the author's conclusions 

about the prospects for using artificial intelligence in the space industry based on a 

comprehensive analysis of the research materials, to determine the main scientific knowledge 

necessary for planning and developing artificial intelligence, to study the global experience 

in creating artificial intelligence in the space industry, and to continue work in the field of 

development to increase the speed of information exchange through artificial neural network 

due to the convergence of the processor. 
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