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Abstract 

By exploring further space and running more complex space missions, scientists, programmers, and engineers face problems that cause 
them to make space devices more independent and intelligent. Stable data transmission and remote control are critical tasks for robotic 
systems, because the collected, yet unsent, scientific data or interrupted connection to the robot eliminates all the effort taken to develop 
and launch the device. Thus, computer science and its application are important in the development of scientific robotic devices. In this 
work algorithms of action of robotic stations during the interruption of communication with control the center are considered. Algorithm 
efficiency evaluation method with two parameters with different priorities is proposed. During the work a prototype robot was designed, 
developed and applied during testing of algorithms. Proposed algorithms can be used as a basis for more complex algorithm development 
for future space research stations. 
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1 Introduction 

Since ancient times mankind has been trying to 
systematically explore the world, step by step attempting to 
expand the scope of its research. After studying the depths 
of volcanoes, seas, mountains, caves, Antarctic glaciers, 
people crossed the Earth's borders and sent research 
apparatus to remote areas of the solar system. By obtaining 
scientific data from distant places and in extreme physical 
conditions scientists increasingly began to use automatic 
robotic devices that were not affected by acceleration, 
temperature, radiation, pressure, and other conditions in 
which a person could not operate safely. 

Researching more isolated points on Earth and beyond, 
researchers are more frequently confronted with the need to 
provide robots, satellites, cosmic rovers or other research 
devices with autonomy. Unsafe communication, cosmic 
distances that cause significant delays during robot control 
raise complex issues for researchers, engineers, and 
programmers. How not to stop communication with the 
device? How to create effective algorithms for device 
autonomous operation? What are the efficiency criteria? 

Currently, automatic stations operate in close and distant 
space, collecting data for multiple space missions. In 
February 2019 there were about 50 active scientific 
missions: 28 – NASA [1], 14 - ESA [2], 5 - Japan [3], some 
scientific missions by RosCosmos [4, 5] and China [6]. Each 
mission is not only an apparatus with scientific equipment, 
but also auxiliary devices and Earth stations. There is a 
reason to believe that almost all the elements contain 
programmable blocks. 

3 Overview 

The research is devoted to the safety of space robotic 
stations and with the algorithms that provide it. The study 

reviewed the algorithms of action of robotic stations during 
the interruption of communication. In this paper, both 
existing methods for evaluating the effectiveness of 
algorithms are considered, and the authors’ method for 
evaluating efficiency, which includes the physical 
properties of a robot with different priorities, is developed. 
Algorithms, the use of which allows restoring connection 
between a robot and the control center in session mode were 
created. Thus, it becomes possible to save the robot from 
becoming an uncontrolled and unattainable apparatus. The 
developed algorithms and their combinations were 
compared, evaluated and a method for their evaluation was 
proposed. During the work, a prototype robot was designed, 
developed and applied, as well as the software of the robot 
and the control center. This allows the created robot to be 
used to collect physical data anywhere in the world where 
an Internet connection is available. 

4 Conclusion 

In most of the literature describing the operation of the 
spacecraft the operating scenario of the device in case of loss 
of connection is mentioned, but there is no action to move 
the station to reach the place where the connection is 
available (energy saving scenarios, but no algorithms to 
return connection). Thus, algorithms that are based on the 
idea of robotic research station moving to a place where 
connection is available are needed in case the research 
station appears to be in a place where no connection is 
available. The proposed algorithm evaluation method can be 
used to estimate connection recovery algorithm efficiency. 
Other advantages and disadvantages of algorithms are 
considered and an effective combination of developed 
algorithms is proposed. On the basis of proposed algorithms 
many variations can be developed and in the future 
integrated space research stations. 
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