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Abstract: With the rapid development of unmanned systems technology, their applications in high-precision, high-risk,
and complex environment missions are becoming more and more widespread. However, unmanned systems face many
optimization challenges in practical applications, such as trajectory planning and tracking, formation control, decision-
making and task allocation, and control optimization. Traditional optimization methods are often inadequate in dealing
with these complex problems. In this paper, based on the current state of unmanned systems optimization, several types
of neurodynamic optimization methods are introduced, and their unique advantages in unmanned systems optimization
are discussed. Then, the mathematical characteristics and difficulties of several types of key optimization problems in
unmanned systems are analyzed in detail, and the specific applications and effectiveness of neurodynamic optimization
methods in these problems are summarised. Finally, the paper looks forward to the future development direction of

neurodynamic optimization in the field of unmanned systems and emphasizes its important role in improving the

Wris BEA: 2024-12-16; FF HHA: 2025-03-07.

HEEWH: ExEARESIEETHE (62173308, 62033010, 62376252); Wiil& H AR ST H (LRG25F030002);
WL “UE” RHEEHRIHE (2025C02025, 2025C01056); VL7744 T 3 LW H (R2023Q07); 4T
ﬂﬁziﬂiﬂlﬁ H (2022-1-042).

VE{S{E# . E-mail: liuyang@zjnu.edu.cn.


https://doi.org/10.13195/j.kzyjc.2024.1452
mailto:liuyang@zjnu.edu.cn

2050 = % 5

*x R £40%

performance, safety, and intelligence of unmanned systems.

Keywords: neurodynamic optimization; path planning and trajectory tracking; formation control; task assignment;

control optimization
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