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Abstract

The National Maritime Research Institute has been developing technologies for multiple-AUV operations since
2014. AUVs are physically separate from the mother vessel, and operating multiple AUVs simul taneously from
a single vessel should result in a high-resolution, wide-area seafloor survey system. AUVs can be used for deep-
sea floor resource exploration and underwater inspection of offshore wind power facilities. Meanwhile, small
ROVs (underwater drones) have also been gaining popularity as robots for underwater surveys and inspections.
It would be ideal to combine elements of AUVs (no-wired, autonomous navigation) and ROVs (wired, remote
control) in underwater robots to target specific purposes.

In this study, two AUVs were used to conduct the following three technical tests in lake-bottom surveys of
waters 80-90 m deep: (1) AUV formation using AUV-AUV acoustic communication and AUV-AUV acoustic
positioning, (2) underwater horizontal cable extension using two AUVs holding both ends for horizontal cable
seismic survey (HCS), and (3) AUV approaching the Edokko Mark-1 as an underwater acoustic lighthouse.

In addition, we developed an AUV-ASV wired system based on two commercially available small ROVs and
conducted technical tests using the system. The system utilizes underwater wired communication between the
AUV and the ASV, and Wi-Fi wireless communication between the ASV and the mother vessel. This network
enables operators on the vessel to perform inspections in real-time and remote control the AUV using seafloor
images. The eventual goal in the future is for multiple AUV-ASV wired systems to be operated simultaneously

from a small vessel in a shallow water area.
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