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Abstract. We consider the construction of motion control system for a swarm of
drones using the methods of the elasticity theory from continuum mechanics. For
a swarm of drones in the form of a linear chain, the problem of maintaining the
initially specified shape throughout the entire time of movement is solved. The
theory of mobile cellular automata is applied to construct a mathematical model
of the chain of drones. By passage to the limit, equations of longitudinal and
transverse oscillations of the chain are obtained, similar to those of the longitudinal
vibrations of a rod and the transverse oscillations of a stretched string. The
longitudinal and transverse oscillations of the resulting system, resulting from the
influence of external perturbations are investigated, as well as the effect of these
oscillations on the stability of the swarm configuration.
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[4] Turgut A.E., Çelikkanat H., Gökçe F., Sahin E. Self-organized flocking in mo-
bile robot swarms. Swarm intell. 2(2008) 97–120.

[5] Helbing D., Farkas I., Vicsek T. Simulating dynamical features of escape panic.
Nature 407 (2000) 487–490 .

[6] Goldshtein R.V., Gorodtsov V.A. Mechanics of Continuous Media. Part 1. —
Moscow: Nauka “Fizmatlit”, 2000. — 256 p. (in Russian).

[7] Timoshenko S.P., Young D.H. Weaver, Jr. W. Vibrations in Engineering. New
York: Wiley,, 1974. -470 p. [Moscow: Mashinostroeniye, 1985. –472 p. (in
Russian)].


