Advances in Applied Mathematics M FHEZHERE, 2021, 10(9), 3178-3184 Hans )0
Published Online September 2021 in Hans. http://www.hanspub.org/journal/aam
https://doi.org/10.12677/aam.2021.109332

AREAERYN S T e RERREE

Bk, & e, A EEE

RN R RO BT R BUR B, SR IRV
PEMKRERE SR, Ek KE

Email: minzugjy@sina.com

Weks H . 20218 H22H s A HM: 20214F9H12H; KA H#: 202149724 H

R

BT T RA VIEIA IR 1 — B 2 B ek R AR S, LSS RARRLBIIERERY
i, SIAT MRS RESE AR, ERSERERAREEARNELESY. F
i, RAZIEEEREEE BN PE RN, HRSERERARBEZEARE BB REZRAK
AR, RESH T —SEERMER, BT HRNE .

X 5in
SRRk, MRS, ZRERY

Flocking Control Algorithm of Multi-Agent
System with Complex Obstacles

Jingying Gao!l, Xu Xuz?, Siriguleng Hel
'School of Mathematics and Big Data, Hohhot Minzu College, Hohhot Inner Mongolia

2College of Mathematics, Jilin University, Changchun lJilin
Email: minzugjy@sina.com

Received: Aug. 22", 2021; accepted: Sep. 12", 2021; published: Sep. 24", 2021

Abstract

The flocking control algorithm for general second-order multi-agent systems with switching to-
pology networks is investigated in this paper. When the multi-agent system encounters complex
obstacles, a new virtual agent is introduced to produce a tangential repulsion force, so that the
multi-agent system can pass through obstacles more smoothly. At the same time, the dynamic
pinning control strategy is adopted to control the connectivity of the whole network, so as to en-
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sure that the multi-agent system can reach the flocking state and there is no collision between
agents. Finally, some numerical simulation results are given to verify the effectiveness of the al-
gorithm.
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Figure 1. Dynamic pinning strategy
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Figure 2. Geometric characteristics of complex obstacle
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Figure 3. Schematic diagram of « -agent, f, -agent, p, -agent, normal repulsion force and tangential repulsion

force
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Figure 4. Trajectory of 30 agents passing through the first complex obstacle
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Figure 5. Trajectory of 30 agents passing through the second complex obstacle
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