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- DASH (Distributed Agile Submarine Hunting) program: DARPAY

- REMUS (Remote Environmental Monitoring UnitS) program: ONR2), WHOI

- LBS-G (Littoral Battlespace Sensing-Glider) program: U.S. Navy and Teledyne
- LDUUV (Large Displacement UUV) program: U.S. Navy

DDARPA : Defense Advanced Research Projects Agency
2ONR : Office of Naval Research

EU
e Horizon 2020(CHIFBFETO> U ME U TERE

- ROBUST (Robotic subsea exploration technologies)
- IAUVcontrol (Force/position control system to enable compliant manipulation from a floating I-AUV)

- VERTEX (Swarms of underwater robots for fast & accurate water quality measurements)

- ENDURUNS (Development and demonstration of a long-endurance sea surveying autonomous
unmanned vehicle with gliding capability powered by hydrogen fuel cell)

- BugWright2 (Autonomous robotic inspection and maintenance on ship hulls and storage tanks)

- AlforUTracking (Artificial Intelligence methods for Underwater target Tracking)
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hydrothermal vent cobalt-rich crust

rare earth
(aluminum silicate)

* benthic mineral resources in Japanese water

* Source: Japan Project-Industry Council
estimated deposit available value

hydrothermal deposit | 750x10° ton | 450x10° ton 0.67 trillion USD
cobalt-rich crust 0.83 trillion USD

+ Japan's GDP in 2022: 4.91 trillion USD (IMF)
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- NMRI C-AUV#04 submersible ASV

3.9x0.65 780 2000 15 PSBPY . .
i DPSBP : Parametric Sub-Bottom Profiler

5.9 6 520 2000 i MBES? 2MBES : Multi-Beam Echo Sounder

3.9x0.65 545 2000 2.2 MBES? 3)CTD : Conductivity, Temperature & Depth

1.2x0.7x0.76 270 2000 0.4 camera, CTD3 & :
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New Approaches for Practical Simultaneous
Operatlon of Multl-AUVs

SN 5 )

Kangsoo K|m Takuml Sato Shogo Inaba, Akihiro Okamoto
Michiyo Takahashi, Masahiko Sasano, Motonobu Imasato
Tadanori Takimoto, Toshifumi Fujiwara

National Maritime Research Institute
National Institute of Maritime, Port and Aviation Technology, Japan
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