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Dynamic Analysis and Linear Control Method Design for an
Underwater Vehicle

YUE Lingwei, ZHAO Changjian, SONG Zhiguo
(China Academy of Launch Vehicle Technology, Beijing, 100076)

Abstract: To achieve attitude stability and depth control of a underwater vehicle, the dynamic characteristics and the influence of
the tail rudders and sliding force on its dynamic characteristics are analyzed. The system is divided into three loops, and the controllers
are designed for them. According to the damping characteristics of the system, pole placement is performed on the diagonal rate loop,
followed by hysteresis correction on the overload loop based on the frequency domain characteristics of the system. Finally, the time
domain characteristics of the depth loop are improved by adjusting the gain. Through simulation experiments, it has been verified that
the control law designed can achieve attitude stability and depth control of a underwater vehicle, and has certain anti-interference
ability. The linear control methods used in the article are common in engineering practice, and the calculation of controller parameters
is based on the system's time-domain and frequency-domain performance indicators. The physical meaning is clear, and it has certain
reference significance for engineering practice related to underwater vehicle attitude control.
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Fig.1 Coordinate frames and angles of the vehicle
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Fig.2 Initial state response of vehicle with tail control
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Fig.4 Response of the planning force and moment of tail control
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