Journal of System Simulation

Volume 35 | Issue 11 Article 6

11-30-2023

Adaptive Robust Trajectory Tracking Control for NSV with Multiple
Stochastic Disturbances

Xiaohu Yan

Key Laboratory of Applied Mathematics and Artificial Intelligence Mechanism, Hefei University, Hefei
230601, China; Hefei Comprehensive National Science Center, Institute of Artificial Intelligence, Hefei
230088, China, xhyan@hfuu.edu.cn

Yuwu Yao
Key Laboratory of Applied Mathematics and Artificial Intelligence Mechanism, Hefei University, Hefei
230601, China

Yuhua Wu
Key Laboratory of Applied Mathematics and Artificial Intelligence Mechanism, Hefei University, Hefei
230601, China

Jiangxin Xu
Key Laboratory of Applied Mathematics and Artificial Intelligence Mechanism, Hefei University, Hefei
230601, China

Follow this and additional works at: https://dc-china-simulation.researchcommons.org/journal

Cf Part of the Artificial Intelligence and Robotics Commons, Computer Engineering Commons, Numerical
Analysis and Scientific Computing Commons, Operations Research, Systems Engineering and Industrial
Engineering Commons, and the Systems Science Commons

This Paper is brought to you for free and open access by Journal of System Simulation. It has been accepted for
inclusion in Journal of System Simulation by an authorized editor of Journal of System Simulation. For more
information, please contact xtfzxb@126.com.


https://dc-china-simulation.researchcommons.org/journal
https://dc-china-simulation.researchcommons.org/journal/vol35
https://dc-china-simulation.researchcommons.org/journal/vol35/iss11
https://dc-china-simulation.researchcommons.org/journal/vol35/iss11/6
https://dc-china-simulation.researchcommons.org/journal?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol35%2Fiss11%2F6&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/143?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol35%2Fiss11%2F6&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/258?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol35%2Fiss11%2F6&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/147?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol35%2Fiss11%2F6&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/147?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol35%2Fiss11%2F6&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/305?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol35%2Fiss11%2F6&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/305?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol35%2Fiss11%2F6&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/1435?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol35%2Fiss11%2F6&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:xtfzxb@126.com

Adaptive Robust Trajectory Tracking Control for NSV with Multiple Stochastic
Disturbances

Abstract

Abstract: A stochastic control scheme of adaptive robust trajectory tracking is proposed for near space
vehicle (NSV) with stochastic noise input disturbances, Poisson random fluctuation disturbances, and
control input saturation. The effective tracking of the height and speed reference signals is realized. For
the outer loop trajectory control, the robust stochastic controller is designed for the height subsystem and
the speed subsystem respectively. Additionally, the required attitude angle reference signals for the inner
loop attitude control are obtained by converting the equivalent control input via numerical calculation. For
the inner loop attitude control problems, an adaptive robust stochastic control scheme based on an
auxiliary system is designed according to the backstepping control (BC) method, dynamic surface control
(DSC) technology, and stochastic robust control method. As a result, precise attitude tracking of NSV
under stochastic disturbances is realized, and the influence of multiple stochastic noise disturbances and
parameter uncertainty is weakened. The satisfactory robust He tracking control performance of NSV is
obtained, and numerical simulations further verify the effectiveness of the proposed scheme.
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