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Main Results of the ISS-41/42 Expedition Training and Activity When Carrying out the 

Mission Plan. А.М. Samokutyaev, E.O. Serova 
 

Abstract. The paper considers the results of the ISS-41/42 crew's activity aboard the spacecraft “Soyuz-

TMA-14M” and International Space Station. Also, it contains the comparative analysis and estimation of 

the crew’s contribution to the overall flight program of the ISS. Particular attention is paid to the 

implementation of scientific applied research and experiments aboard the station. Comments and 

suggestions on upgrading the ISS Russian Segment are given. 

Keywords: tasks of crew training, spaceflight, International Space Station, scientific applied research and 

experiments. 
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Medical Support of the ISS-41/42 Crew Members (Express Analysis). V.V. Bogomolov, 

V.I. Pochuev, I.V. Alferova 
 

Abstract. The paper shows the results of medical maintenance of the ISS-40/41 expedition and gives a brief 

description of functioning of medical support system and maintaining the stability of human environment 

aboard the ISS RS. Besides, the paper sums up the results of implementing medical recommendations, 

program of medical monitoring and use of onboard means meant for preventing alteration of cosmonauts' 

health status in spaceflight 

Keywords: medical support, medical monitoring, preventive system, human environment, work-rest 

schedule. 
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Comparative Analysis of the Reaction of a Cosmonaut’s Cardiovascular System to the 

Exercise Test. V.F. Turchaninova, I.V. Alferova, V.V. Krivolapov, E.G. Khorosheva, 

T.G. Shushunova, A.V. Aboimov, S.A. Gorbacheva  
 

Abstract. The paper presents the results of a comparative analysis of graded physical exercises on a cycle 

ergometer, obtained from a group of cosmonauts in compliance with the uniform methods of the "nominal" 

dynamic medical control (during the cosmonauts' working day) throughout the flight and of the "expert" 

medical control (often with the shifts in the work/rest schedule) prior to extravehicular activity. In both cases, 

there were identical mechanisms of the development of responses, typical for microgravity conditions, the lack 

of significant differences in the absolute values and relative changes in the main indicators of central 

hemodynamics. As a result, the possibility to conduct graded physical testing of cosmonauts as an "expert" 

evaluation under conditions of the inverted work/rest schedule has been objectively validated what is extremely 

important for the evaluation of their performance and extravehicular activity permit, since during the 

preparation stage and directly in outer space a crew often works in the morning, evening or even at night and 

always with an extended working day. 
Keywords: cosmonauts, cardiovascular system, graded physical stress tests, medical control, 

extravehicular activity, work-rest schedule. 
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Approach to the Grounding of the Tasks for Robotic Systems to Work in Open Space. 

P.P. Dolgov, E.Yu. Irodov, V.S. Korennoy 
 

Abstract. The paper considers an approach to the grounding of the tasks for robotic systems designed to 

operate in open space. The developed approach is applied to the extravehicular operations of cosmonauts. 

It is taken as a basis for distribution of functions between a robotic system and a cosmonaut during 

extravehicular activity. 

Keywords: robotic system, extravehicular activity, cosmonaut, space station. 
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Instrumental Methods of Testing Contactless Human-Machine Interaction When Using a 

Helmet-Mounted Display. A.A. Karpov, A.L. Ronzhin, V.M. Usov 
 

Abstract. The paper discusses the issues of testing contactless human-machine interaction using advanced 

tools and technologies of virtual reality. These solutions are suitable for remote controlling the 

anthropomorphic master-slave robots, including space robotic systems. In order to assess the usability of 

these devices, in particular the helmet-mounted displays, it is necessary to develop methods of ergonomic 

studies. It is proposed to consider one of the possible techniques, which is based on the mathematical 

model, often cited as Fitts' law, allowing us to evaluate characteristics of sensory-motor processes when 

pointing at the elements of information field. The hardware-software complex that implements an idea of 

contactless multimodal human-machine interface is described; the research technique, meeting the ISO 

standards, and an example of calculations are given. 
Keywords: human-computer interaction; multimodal user interfaces; voice and gestural interfaces; virtual 

reality helmet; head-mounted display; usability; Fitts' law; space robotics. 
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Mental Commands as the Basis for Synthesizing an Additional Control Channel in 

Human-Machine Systems. B.M. Vladimirskiy, B.B. Olekhnovich, Ju.A. Ukrainskiy, 

I.E. Shepelev, V.A. Kiroy 
 

Abstract. The paper considers the possibilities of identification of mental commands on basis of EEG data 

for synthesizing an additional control channel in a human-machine system. An identification procedure 

consists in finding unique binary vectors that correspond to the specific EEG patterns for specific actual 

(real) movements and motor imagery. The construction of such vectors is based upon an event-oriented 

analysis of EEG data using imagery of own physiological processes time. The initial arrays of binary vectors 

are formed on basis of extremums of EEG, obtained from multiple EEG leads. Algorithms and programs of 

the construction and analyzing these arrays have been developed and extensively tested in a series of 

experiments on studying a brain-computer interface on basis of an analysis of EEG data of real movements 

and motor imagery. 

Keywords: human-machine systems (MMS), electroencephalogram (EEG), event-oriented EEG analysis, 

mental commands, brain-computer interface (BCI). 
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Study of Communication Capabilities and Prospects of the Use of Anthropomorphic Mini-

Robots for Psychological Support of Crews aboard the Manned Space Complex. A.N. 

Supotnitsky, R.A. Bogacheva 
 

Abstract. Capabilities of the anthropomorphic mini-robots to interact with crewmembers of the manned 

space complex (MSC) have been analyzed using information on designing and testing such robots abroad 

and the studies of Russian scientists. Prospects of using mini-robots for solving communication issues and 

psychological supporting a crew of the MSC in long-duration spaceflight have been studied. 

Keywords anthropomorphic mini-robot, long-duration spaceflight, communication, manned space 

complex, psychological support, crew. 
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Application of Modern Information Technologies in Cosmonaut Training for Visual-

Instrumental Observations of the Earth’s Surface from the Board of the ISS RS. 

V.I. Vasiliev, N.V. Vasilieva, V.E. Fokin, E.V. Dedkova, I.A. Biryukova, S.N. Maksimov 
 

Abstract. The paper describes the history, peculiarities of operation and usage of the simulator of visual 

instrumental observations for cosmonaut training. 

Keywords: visual instrumental observations (VIOs), cosmonaut training, technical facilities for cosmonaut training, 

simulator of VIOs. 
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Development of the Onboard Means for Visual Instrumental Observations and 

Appropriate Simulators. V.M. Zhukov 
 

Abstract. The paper reviews the state and the development of the onboard means for visual instrumental 

observations and photographic survey, controlled by cosmonauts, and the appropriate simulators in a 

period from 1964 through 2014. On basis of the fulfilled analysis the author suggests some principles and 

directions of improving those means. 

Keywords: means of visual instrumental observations, optical sight, digital photocameras, telescopes, 

simulation models, parametric adequacy. 
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Development Analysis of Information-Control Systems of the Simulators of Manned Space 

Vehicles. V.P. Khripunov, K.S. Lunkin, S.A. Arutyunov 

 

Abstract. The paper analyzes the factors and conceptual decisions impacting the structure of existing 

information-control systems (ICSs) of space simulators (SSs) and also the differences of the architecture, 

hardware and software of modern and previous ICSs. The paper contains a list of major works on 

updating ICSs of latest generation and the reasons for such works as well as the ways of further upgrading 

and development of ICSs taking into account operating experience, modifications and upgrading. 

Keywords: information-control systems, technical facilities for cosmonaut training, multiuser systems, 

multicomputer systems. 
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Abstract. The paper presents the history of the designing and development of centrifuges in Russia and 

around the world and considers the design features, tasks that are tackled through the use of them and 

their mission. 
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Abstract. Human activity in open space is defined as being a special kind of professional activity and 

called an extravehicular activity. The term “extravehicular activity” covers an increasingly expanding 

scope of human activity in open space including operations performed by cosmonauts on the external 

surface of a space object, inside unpressurized modules as well as the future operations on the surface of 

other planets and their satellites. History of extravehicular activity began March 18, 1965 when the 

USSR’s pilot-cosmonaut Aleksey Leonov made the first in the world walk in open space. 
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