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Background

Underwater wireless communication presents many challenges due to limited bandwidth, unpredictable ocean

environments, and the need for phase shift keying (PSK) signals.

Many edge computing devices, such as Raspberry Pi and NVIDIA Jetson, provide convenient interfaces to camera
inputs that have the potential for underwater video transmission. However, control of these general-purpose
input/output ports is constrained by the limited capability in timing and phase, therefore they cannot transmit the

necessary PSK signals.

Tech Overview

This invention consists of hardware circuits and software programs that utilize the serial peripheral interface (SPI)
bus on general-purpose computing devices to generate multi-channel passband PSK-modulated signals for

wireless communications.

The SPI bus on these devices is able to achieve accurate timing control and passband signal modulation with a

minimum external circuit, allowing for real-time underwater video transmission over 200 meters distance.

The system integrates various components, including a Raspberry Pi camera and NVIDIA Jetson, and uses

multiple-input multiple-output (MIMO) configurations, specifically 8-by-8 or 4-by-4, with 200 kHz transducers.

Benefits

o Alow-cost solution for advanced wireless communication tasks.

o Adaptable across various computing platforms with SPI buses.

« Utilizes advanced MIMO configurations for enhanced data transmission.

« Supports distances up to 200 meters with potential for further extension.

o Integrated with cutting-edge technology for real-time video processing and transmission.

« Adaptable to various underwater conditions with potential for real-world applications.

Applications

o Underwater research and exploration.

o Submarine communication systems.

« Marine biology and environmental monitoring.
o Underwater surveillance and security.

« Offshore structure maintenance and inspection.



Patents

« US 12,009,886 B2


https://patents.google.com/patent/US12009886B2/en?oq=US12009886B2
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