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The paper examines the approaches to identifying trends in changes of onboard space-
craft (SC) systems parameters, so that adverse processes can be identified and eliminated
in time. The study analyzes the existing control technology implemented in spacecraft
flight control, and shows the results of this analysis. In our research, we established the
methodological principles of the space vehicle developed that implements the formation
of a secondary feature characterizing the physical processes when the spacecraft ope-
rates in the orbital flight phase. Furthermore, we classified the telemetric parameters of
the onboard spacecraft systems, which should be analyzed promptly (in a communication
session with the spacecraft) to identify trends in their changes. Findings of the research
lead us to the main dependences of the mathematical apparatus of the considered meth-
odology and to the basic principles of automating the process of identifying trends.

Keywords: spacecraft, flight control, control, analysis of telemetric information, trends,
State parameters

REFERENCES

[1] Soloviev V.A., Lubinskiy V.E., Zhuk E.I. Pilotiruemye polity v kosmos (Manned
space flight), 2012, no. 1(3), pp. 15-26.

[2] Soloviev V.A., Lysenko L.N., Lubinskiy V.E. Upravienie kosmicheskimi
poletami [Space flight control]. Moscow, BMSTU Publ., 2009, 446 p.

[3] Kravetch V.G., Lubinskiy V.E. Osnovy upravieniya kosmicheskimi poletami
[Fundamentals of space flight control]. Moscow, Mashinostroenie Publ., 1983,
256 p.

[4] Wertz J.R., Puschell J.J., Everett D.F. Space mission engineering: The new
SMAD. Microcosm corp., 2011, 1033 p.

[5] Soloviev S.V., Mishurova N.V. Inzhenernyy zhurnal: nauka i innovatsii —
Engineering Journal: Science and Innovation, 2016, issue 3.

DOI: 10.18698/2308-6033-2016-3-1474

[6] Ivanov D.S. Upravlenie poletom kosmicheskogo apparata [Spacecraft flight
control]. Available at: http://cosmos-journal.ru/articles/936/ (accessed October
10, 2017).

[7] Elber B. The Satellite Communication Ground Segment and Earth Station
Handbook. 2nd Ed. Boston, London, Artech House Publishers, 2014, 444 p.

[8] Kirilin A.N., Ahmetob R.N., Sollogub A.V. Metody obespecheniya zhivuchesti
nizkoorbitalnykh avtomaticheskikh KA zondirivaniya Zemli [Methods to ensure
the survivability of low-orbiting automatic Earth observation spacecraft].
Moscow, Mashinostroenie Publ., 2010, 384 p.

[9] Dmitriev A.K. Modeli i metody analiza technicheskogo sostoyaniya bortovykh

system [Models and methods for analyzing the technical condition of onboard

systems]. Ministry of Defence of the Russian Federation, 1999, 171 p.

Soloviev S.V. Inzhenernyy zhurnal: nauka i innovatsii — Engineering Journal:

Science and Innovation, 2016, issue 2 (50).

DOI: 10.18698/2308-6033-2016-2-1469

[10

—_

10 Engineering Journal: Science and Innovation # 12-2018



Methodological principles of determining trends in spacecraft parameter changes

Lebedeva N.V., engineer, S.P. Korolev Rocket and Space Public Corporation Energia.
Research interests: space flight control. e-mail: trigonella@mail.ru

Soloviev S.V., Cand. Sc. (Eng.), Lead Designer, S.P. Korolev Rocket and Space Corpora-
tion Energia. Research interests: automatic space vehicles engineering, flight control.
e-mail: sergey.soloviev@scsc.ru

Engineering Journal: Science and Innovation # 12-2018 11



