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Main Tasks of Training and Results of Activity of the ISS Crew for 
Expedition 54/55 When Carrying out the Mission Plan.  
A.N. Shkaplerov, A.A. Kuritsyn, A.I. Kondrat, V.A. Kopnin, D.E. Rybkin, 
E.I. Korzun 

 

The paper considers results of the ISS-54/55 crew activity aboard the Soyuz-MC-07 
spacecraft and the ISS. The tasks solved when performing extravehicular activity are 
reviewed. 
Keywords: tasks of crew training, spaceflight, International Space Station, scientific 
applied research and experiments. 
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Medical Aspects of Ensuring Safety of the Flight of the ISS Crew for 
Expedition 54/55 (Express Analysis) 
V.V. Bogomolov, V.I. Pochuev, I.V. Alferova, E.G. Khorosheva, V.V. Krivolapov 
 

Abstract. The paper shows the results of medical maintenance of the ISS-54/55 expedition 
and gives a brief description of operation of the medical support system and maintaining the 
stability of human environment aboard the ISS RS. Besides, the paper sums up results of 
implementing medical recommendations, program of medical monitoring and the use of 
onboard means designed to prevent the alteration of cosmonauts'  
health status in spaceflight. 
Keywords: medical support, medical monitoring, preventive system, human environment, 
work/rest schedule. 
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The Features of Implementation of Processing, Displaying and Recording 
Multimedia Data for the Simulator Complexes at the CTC.  
B.S. Dolgovesov, M.A. Gorodilov, M.Yu. Shadrin, V.I. Bragin 
 

Abstract. The paper discusses the features of the hardware configuration and software 
solutions on processing, displaying and recording video and audio data for the CTC’s 
simulator complexes that allow executing the tasks of information support, control and 
analysis of cosmonaut training process efficiently. 
Keywords: simulator complexes, multimedia data, mixer-switch, monitoring, video 
recording, data displaying, real-time scale. 
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Mobile Space Robot Control with the Use of Virtual Reality.  
A.V. Sergeyev, M.Yu. Gook 
 

Abstract. The paper considers the problem of controlling a mobile space robot using a 
multimodal interface based on virtual reality. A variant of a multi-layer virtual 
environment with various interactive elements intended for the construction of the 
robot motion trajectories is considered 
Keywords: mobile robot, virtual reality, induced environments, multimodal interfaces. 
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Revisited the Configuration of Space Greenhouse for Manned Space Vehicles. 
Yu.A. Berkovich, S.O. Smolyanina, A.G. Zheleznyakov, A.S. Guzenberg 
 

Abstract. The paper discusses various options for space greenhouses to enrich the 
cosmonauts’ diet with fresh vitamin greens. The advantages of space greenhouses with 
higher plants as compared with installations for germinating cereals and microalgae 
cultivators are substantiated. In a number of designs of domestic and foreign greenhouses, 
capable of operating in space flight conditions, two main classes are distinguished: with flat 
and convex planting surfaces. A comparison between the constructional and operational 
characteristics has revealed the advantages of a conveyor space greenhouse with the 
cylindrical planting surface for growing vegetable crops aboard a manned space vehicle. 
Keywords: manned spacecraft, space greenhouse, cylindrical planting surface, vegetable 
crops. 
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Shooting of the Earth's Surface From the Board of Manned Space Vehicles 
(1961–1964): From a Motion Picture Camera to a Still Camera  
D.Yu. Shcherbinin 
 

Abstract. Monitoring and photographing of the Earth's surface were the essential part of the 
scientific observations program carried out by the crews of the "Vostok" spaceships. These 
observations were continued during the 24-hour flight of the three-man “Voskhod-1”. The 
paper describes the main technical devices for observing and surveying the Earth's surface 
during flights of the "Vostok" and “Voskhod-1” and considers the main results and 
conclusions made on the basis of an analysis of the obtained photo and video materials.   
Keywords: shooting of the Earth's surface, photographing in space, filming in space, 
manned space flights, space photographic equipment, history of manned space exploration. 
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Multimodal Interfaces for Service Robots (Analytical Overview).  
I.A. Kagirov, A.A. Karpov 
 

Abstract. Robotic platforms equipped with a multimodal interface are considered. 
Some trends of applying various channels of information exchange with the user are 
analysed depending on the scope of robot application. The current situation is that the 
robots with a multi-modal interface are practically not used in such domains as 
logistics, farming, medicine, and, with certain reservations, in defense and space 
technologies. At the same time, the special features of the three latter spheres make it 
necessary to use rarely applied strategies of human-machine interaction. 
Keywords: multimodal interfaces, robotics, assistive technologies, service robots, 
collaborative robotics, space robots, human-machine interaction, robotization. 

 
REFERENCES 
 
[1] World Robotics – Industrial robots 2017: Statistics, Market Analysis, Forecasts and Case Studies. 

Frankfurt-am-Main: VDMA Verlag, 2017. 
[2] World Robotics – Service robots 2017: Statistics, Market Analysis, Forecasts and Case Studies. 

Frankfurt-am-Main: VDMA Verlag, 2017. 
[3] Robots and Robotic Facilities: Classification. Moscow: Standartinform Publ., 2016. 
[4] Akan B., Çürüklü B., Asplund L. Interacting with industrial robots through a multi-modal 

language and sensory systems // 39th International Symposium on Robotics. Seoul, 2008. pp. 66-
69. 

[5] Bannat A., Gast  J., Rehrl T., Rösel W., Rigoll G., Wallhoff F. A Multimodal Human-Robot-
Interaction Scenario: Working Together with an Industrial Robot // Human-Computer Interaction. 
Novel Interaction Methods and Techniques. HCI 2009. Lecture Notes in Computer Science. 2009. 
vol. 5611. pp. 303–311. 

[6] Maurtua I., Fernández I., Tellaeche A., Kildal  J., Suspereggi  L., Ibarguren  A., Sierra  B. Natural 
Multimodal Communication for Human–Robot Collaboration // International Journal of 
Advanced Robotic Systems. 2017. vol. 14(4). 

[7] World Robotics – Service robots 2017: Statistics, Market Analysis, Forecasts and Case Studies. 
Frankfurt-am-Main: VDMA Verlag, 2017. 

[8] Usov V.M., Kryuchkov B.I., Karpov A.A., Kulakov F.M., Chernakova S.E. Engineering-
Psychological Analysis of Augmented Reality Technologies for Visual Support of Robot-
Manipulator Remote Control. // Journal of Information and Space. – 2015. – No 4(5). pp. 58–67. 

[9] Karpov A.A., Kryuchkov B.I., Ronzhin A.L. Usov V.M. Human-Robot Interaction Design as a 
Part of an Integrated Team on the Surface of the Moon // Journal of Experimental Robotics. – 
2016. – V 1, No 1. pp. 71–81. 

[10] Ronzhin A.L., Karpov A.A., Lee I.V. Speech and Multimodal Interfaces. Moscow: Nauka Publ., 
2006. 

[11] Nabokova L.A. International Assistive Technologies for Social Adaptation of People with 
Developmental Disabilities // Defektologiya [Defectology]. – 2009. No 2. pp. 84–92. 

[12] Toyota Partner Robot // [electronic source] – Electronic Data – Access Mode: 
URL:http://www.toyota-global.com/innovation/partner_robot/family_2.html#h210 free. 

[13] Companionable Research Project Delivers Robotic Assistance for the Elderly // [Electronic 
source] – Electronic Data – Access Mode: URL: https://ec.europa.eu/digital-single-
market/en/news/companionable-research-project-delivers-robotic-assistance-elderly free 

[14] Mayer P., Beck Ch., Panek P. (2012). Examples of Multimodal User Interfaces for Socially 
Assistive Robots in Ambient Assisted Living Environments // 3rd IEEE International Conference 

http://www.toyota-global.com/innovation/partner_robot/family_2.html#h210
https://ec.europa.eu/digital-single-market/en/news/companionable-research-project-delivers-robotic-assistance-elderly
https://ec.europa.eu/digital-single-market/en/news/companionable-research-project-delivers-robotic-assistance-elderly


on Cognitive Info Communications (CogInfoCom), Kosice 2012. pp. 401–406. 
[15] KOMPAÏ: The Connected Healthcare Assistant // [Electronic source] – Electronic Data – Access 

Mode: URL: https://kompai.com/docs/kompaiflyer_en.pdf free 
[16] The DOMEO Homepage // [Electronic source] – Electronic Data – Access Mode: URL: 

http://www.aat.tuwien.ac.at/domeo/index_en.html free 
[17] AAL Programme: ALIAS // [Electronic source] – Electronic Data – Access Mode: URL: 

http://www.aal-europe.eu/projects/alias/ free. 
[18] Calderita L., Bustos P., Suárez Mejías C., Fernández F., Bandera A. THERAPIST: Towards an 

Autonomous Socially Interactive Robot for Motor and Neurorehabilitation Therapies for Children 
// Proceedings of the 7th International Conference Pervasive Computing Technologies for 
Healthcare and Workshops. Venice, 2013. pp. 374–377. 

[19] Balch T., Summet J., Blank D., Kumar D., et al. Designing Personal Robots for Education: 
Hardware, Software, and Curriculum // IEEE, Pervasive Computing. 2008. vol. 7(2). pp. 5–9. 

[20] Highfield K., Mulligan J., Hedberg  J. Early mathematics learning through exploration with 
programmable toys // Proc. Joint Conference of the International Group for the Psychology of 
Mathematics Education (32nd: 2008) and the North American Chapter of the Psychology of 
Mathematics Education (30th: 2008), Morelia, Mexico 2008. pp. 169–176. 

[21] Chiou A. Teaching Technology Using Educational Robotics // UniServe Science Scholarly 
Inquiry Symposium Proceedings 2004. pp. 9–14. 

[22] Okita S.Y., Ng-Thow-Hing V., Sarvadevabhatla R. Learning Together: Asimo Developing an 
Interactive Learning Partnership with Children // Proc. RO-MAN. 2009 – The 18th IEEE 
International Symposium on Robot and Human Interactive Communication, Toyama, 2009. pp. 
1125–1130. 

[23] Goodrich  M.A., Schultz  A. Human Robot Interaction: a Survey // Foundations and Trends in 
Human-Computer Interaction. – 2007. – vol. 1(3). – pp. 203–275. 

[24] Robots DARwIn // [electronic source] – Electronic Data – Access Mode: URL: 
http://robotgeeks.ru/collection/darwin free. 

[25] Dash is a Child’s First Real Robot Friend // [Electronic source] – Electronic Data – Access 
Mode: URL: https://www.makewonder.com/dash free 

[26] Johnson D., Malmir  M., Forster  D., Alac  M., Movellan  J. Design and early evaluation of the 
RUBI-5 sociable robots // Proceedings of IEEE International Conference on Development and 
Learning and Epigenetic Robotics (ICDL). San Diego, CA, 2012. pp. 1–2. 

[27] Meet the New PROMOBOT V.4 // [Electronic source] – Electronic Data – Access Mode: URL: 
https://promo-bot.ru free. 

[28] Nakamura R., et al. Development of Human-symbiotic Robot EMIEW2: Mechanism and System 
Constitution // Proceedings of ROBOMEC 2008. pp. 1–3. 

[29] Future Robot: FURo-Desk // [Electronic source] – Electronic Data – Access Mode: URL: 
http://www.futurerobot.co.kr/en/page/product01.php free. 

[30] Tellez  R., et al. Reem-B: An autonomous lightweight human-size humanoid robot // Humanoids 
2008 - 8th IEEE-RAS International Conference on Humanoid Robots. Daejeon. 2008. pp. 462–
468. 

[31] Makatchev M. et al. Dialogue patterns of an Arabic robot receptionist. // 5th ACM/IEEE 
International Conference on Human-Robot Interaction (HRI), Osaka 2010. pp. 167–168. 

[32] SecondHands – A Robot Assistant For Industrial Maintenance Task // [Electronic source] – 
Electronic Data – Access Mode:  URL: https://secondhands.eu/ free. 

[33] Gradovtsev A.A. Robotic Means Ensuring Future Space Infrastructure // Nauchno-tekhnicheskie 
vedomosti SPbGPU [Scientific and Technical News of SPbSPU]. – 2013. –No 1. – pp. 111–118. 

[34] Timofeev A.N. Issues of Using Anthropomorthic Robots in Space // Proceedings of the 7th 
International Symposium “Extreme Robotics” – Robotics for Use in High-Risk Environment” 
(ER-2013). 

[35] Sorokin V.G. An Option of the Configuration and Structural Scheme of the Base Unit of the 
Stand-Alone Humanoid Space Robot // Journal of Manned Space Flights. – 2017. – No 1(22). – 
pp. 68–84. 

[36] Mikhailyuk M.V., Kryuchkov B.I., Usov V.M. Options of Interfaces for the Remote Interaction 
of Cosmonauts with Autonomous Mobile Robots during Extravehicular Activity on the Lunar 
Surface // Journal of Manned Space Flights. – 2017. – No 4(8). – pp. 41–53. 

[37] Kryuchkov B.I., Usov V.M. New Directions in Robotics for the Purposes of Manned 
Cosmonautics // Journal of Manned Space Flights – 2013. – No 1(6). – pp. 93–100. 

[38] Tsygankov O.S. Will Robots Replace Cosmonauts In Performing EVA Operations? // Journal of 
Manned Space Flights. − No 2(4). − 2012. − pp. 74–87. 

[39] Kryuchkov B.I., Usov V.M. Anthropocentric Approach to the Organization of Joint Activity of 
Cosmonauts and an Android-Type Robotic Assistant aboard a Manned Space Complex. // Journal 
of Manned Space Flights – 2012. –No 3(5). – pp. 42–57. 

[40] Weiss P. et al. The Moonwalk Project Astronaut-Robot Cooperation in European Space 
Analogue Simulations // [Electronic source] – Electronic Data – Access Mode: URL: 
http://www.projectmoonwalk.net/moonwalk/?p=781 free. 

[41] Jinguo Liu, Yifan Luo, Zhaojie Ju. An Interactive Astronaut-Robot System with Gesture Control 
// Computational Intelligence and Neuroscience. – 2016. – vol. 2016. –11 p. 

[42] Robot Fyodor Will Become a Hero of Russia // [Electronic source] – Electronic Data – Access 
Mode: URL: https://lenta.ru/news/2017/11/20/became_an_hero/ free. 

https://kompai.com/docs/kompaiflyer_en.pdf
http://www.aat.tuwien.ac.at/domeo/index_en.html
http://www.aal-europe.eu/projects/alias/
http://robotgeeks.ru/collection/darwin
https://www.makewonder.com/dash
https://promo-bot.ru/
http://www.futurerobot.co.kr/en/page/product01.php
https://secondhands.eu/
http://www.projectmoonwalk.net/moonwalk/?p=781
https://lenta.ru/news/2017/11/20/became_an_hero/


[43] Kibo Robot Project // [Electronic source] – Electronic Data – Access Mode: URL: http://kibo-
robo.jp/en/robot/type1.html free 

[44] Dubai Police Recruit UAE’s first ‘Robocop’ // [Electronic source] – Electronic Data – Access 
Mode: URL: http://mediaoffice.ae/en/media-center/news/21/5/2017/police.aspx free. 

[45] Nileshkumar P.P., Bhupendrakumar P.M., Singh P, Patel Sagar B. Voice Guided Military Robot 
for Defence Application // International Journal for Innovative Research in Science & 
Technology. – 2016. – vol. 2(11). – pp. 189–193. 

[46] Ducatel K., Bogdanowicz M., Scapolo F., Leijten J., Burgelman J-C. ISTAG - Scenarios of 
Ambient Intelligence in 2010 // European Commission Community Re-search. 2001. 

[47] Yusupov R.M., Ronzhin A.L. From Smart Devices to Smart Space // Bulletin of the Russian 
Academy of Sciences. – 2010. – V. 80(1). – pp. 45–51. 

[48] R.M. Yusupov, B.I. Kryuchkov, A.A. Karpov, A.L. Ronzhin, V.M. Usov. Application of 
Multimodal Interfaces on Manned Space Complexes for Communication of Cosmonauts with 
Mobile Robot – Assistants // Journal of Manned Space Flights. – 2013. –No 3(8). – pp. 23–34. 

[49] Thrun S. Toward a Framework of Human-Computer Interaction // Human-Computer Interaction. 
– 2004. – V. 19(1). – pp. 9–24. 

[50] Karpov A.A., Yusupov R.M. Multimodal Man-Computer Interfaces // Bulletin of the Russian 
Academy of Sciences. – 2018. – V. 88(2). – pp. 146–155. 

[51] Ronzhin A.L., Yusupov R.M. Multimodal Interfaces of Autonomous Mobile Robotic Complexes 
// Izvestiya SFedU .Engineering Sciences. – 2015. – No 1(162). – pp. 195–206. 

 
Kagirov Ildar Amirovich – Junior Researcher, St. Petersburg Institute for Informatics and 
Automation of the Russian Academy of Sciences 
 

E-mail:  
 
Karpov Aleksey Anatolievich – Doctor of Technical Sciences, Associate Professor, St. 
Petersburg Institute for Informatics and Automation of the Russian Academy of Sciences 
 

E-mail:  
 
 
 
UDC 347.85 
 

At the Origins of Russian Space Legislation.  
S.A. Zhukov, I.M. Moiseyev 
 

Abstract. The Law of the Russian Federation “On Space Activities” came into force on 
August 20 and was published on October 6, 1993. Thus, the starting point was created and 
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The paper considers preliminary results of the second open cosmonaut selection for the 
cosmonaut corps of the “Roscosmos” State Corporation, conducted in the Russian 
Federation. 
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