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Design of universal remote control for underwater vehicles based on Raspberry Pi

SHI Jie, WANG Shuai, ZHU Enzhao, BAI Jun, DENG Lei

( Kunming Haiwei Institute of Mechnical & Electrical Technology Co. , Ltd. , Kunming 650200, Yunnan, China )

Abstract: In response to the prevalent issues of strong specialization, single communication methods, and difficulties in expansion and
portability in current underwater robot control systems, this paper designs and implements a universal remote controller for underwater
vehicles based on the Raspberry Pi 4B hardware platform and the Ubuntu Mate 20. 04 operating system. It aims to address the application
requirements of existing autonomous underwater vehicles( AUVs) and remotely operated vehicles(ROVs) in different water environments,
various communication methods, and portability. The system adopts the Raspberry Pi 4B processor and the Ubuntu Mate 20.04 operating
system, and integrates multiple communication modules such as 4G, Wi-Fi, Beidou, shortwave, LAN port, and RS485 interface. Using
the QT development platform, a flexible user interaction interface is designed, integrating multiple functions such as mission planning,
navigation monitoring, data playback, and analysis. It achieves functions including AUV navigation parameter presetting, surface navigation
control , underwater navigation control, data playback analysis, product debugging, and ROV navigation control. Tests show that the system
exhibits good hardware compatibility, communication adaptability, and user-friendly operation. It can provide an integrated control solution
for different types of underwater robots with varying mission requirements, demonstrating high practical value and promotion prospects. This
offers effective technical support for the intelligent and generalized development of underwater equipment.
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Fig. 1 Overall design diagram of the remote controller
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Fig.2 Hardware connection dlagram of the system
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Fig.3 Internal connection diagram of the master control

Raspberry Pi module
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Fig.4 Internal connection schematic of the STM32

subordinate module
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Fig. 6 Hardware design of the Beidou module
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Fig. 8 Hardware design schematic of the RS485 and

CAN communication module
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Fig. 9 Hardware design of the operating module
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Fig. 10 Hardware design schematic of the power supply module
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Fig. 11 Software flowchart
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Fig. 12 Software testing screenshot
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