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Fig. 2 Schematic of the hardware design of a profile data acquisition device control system
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Abstract: A low-power quasi-real-time communication underwater winch buoy control system is proposed to real-
ize long-term, continuous, fixed-point, and low-cost profile observations of the upper ocean. The STM32 micro-
controller unit is used as the main controller. Domestic conductivity temperature depth sensors, acoustic Doppler
current profilers, and other instruments are used for profile observation. The proposed underwater winch buoy can
be used on offshore and open seas by using an iridium satellite module or other communication equipment. The
structure of the underwater winch buoy, hardware and software design of the control system, and design of the
server receiving software are considered in this study. The data reissue mechanism and remote control of the un-
derwater winch buoy are realized through wireless bidirectional communication. A locked-rotor detection method
for brushless direct current motors is proposed. Tests in offshore and open seas have shown that the underwater
winch buoy is capable of continuous observation of the upper ocean profile and quasi-real-time data transmission,

verifying the control system’s feasibility and stability.
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