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ABSTRACT

Formation control is widely used in the fields of regional monitoring and search, military con-
frontation, logistics and transportation. It is a hot topic of current research. The formation control
problem of unmanned vehicles usually consists of two sub-problems. The first is formation shape
control, which is to control the unmanned vehicle to form the expected geometric configuration.
The second is formation control, which is to realize continuous affine transformation of the forma-
tion. In the real complex environment, the synergy between unmanned vehicles faces the influence
of external noise interference. In addition, due to the influence of various obstacles in the external
environment, the formation requires adaptive formation change. This thesis focuses on the design
and performance analysis of distributed formation control algorithms in complex environments.

Firstly, the research status of multi-agent distributed control algorithm is summarized and in-
troduced. Secondly, the recently proposed fixed leader formation control algorithm and mobile
leader formation control algorithm based on stress matrix are simulated and reimplemented , and
these two algorithms are used to simulate the two sub-problems of formation shape control and
formation travel control, to check the effectiveness of the algorithm. On the basis of the simula-
tion, the influence of gain size on the performance of distributed formation control algorithm and
the influence of communication times on the performance of algorithm are further analyzed, which
provides some empirical guidance for the selection of gain size and the optimization of communi-

cation times.

KEY WORDS: Deep learning, Distributed optimization, Communication networks, Directed
graphs, Accelerated algorithms
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