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Designing a stability algorithm for swarm robots in the cases of obstacle avoidance
and absence of tendency to aggregate based on Lagrange equations

Ali Ghaffari, Alireza Khodayari, Abbas Pourmahmoudi

Abstract: Stability is one of the most important issues in swarm movement. Stability in swarm movement is composed
of features such as collision avoidance between members of the swarm with each other and also obstacle avoidance
along the path of movement. This paper presents a new algorithm in the form of a dynamic equation based on Lagrange
equations for stable movement of the swarm robot. One of the objective of presenting this algorithm is to enable

b gl el g i o1~ 01l 353 5l 5 U RS Oledige ezl o5 ales Gl Lo e 1D 1 adgs oins 55


https://dor.isc.ac/dor/20.1001.1.20088345.1395.10.4.2.8
https://joc.kntu.ac.ir/article-1-247-fa.html

[ Downloaded from joc.kntu.ac.ir on 2025-11-04 ]

[ DOR: 20.1001.1.20088345.1395.10.4.2.8 ]

15 j'fyﬁ)y}\.uﬂ&fch4{&‘.«5(:J.Gjdub:)fﬁeiﬁ@)}»ﬁ)bh@‘{)dab};de)\%kﬁ)ﬂl@‘,‘é

G35y b 9 oL Lo e (g lis e

aggregation at the target point. The new algorithm will be extended in two cases; first, when the members of the swarm
have the tendency for aggregation from the beginning of the movement, and second, members of the swarm don’t have
the tendency for aggregation along the path. At the end, the presented algorithms will be simulated and evaluated. The
simulation results show successful obstacle avoidance along the path and aggregation at the target point. The results
show that in the second case—when there is no aggregation along the path—the members of the swarm cover more area
along the path. Covering more area along the path empowers the application of the proposed algorithm in cases such as
identification, exploration, environmental monitoring and mapping along the path.

Keywords: Swarm, swarm robots, swarm movement algorithm, swarm robots aggregation.
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