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INTRODUCT'ON Scalable self-localization for compact autonomous underwater vehicle and autonomous surface vehicle (AUV-ASV) systems enables safe, cost-effective, and versatile
subsea operations compared to conventional approaches.

= Underwater & == g = = & & Monitoring -
Eadey LY== Vehicle (AUV) s ‘
Towards > e ——

e Autonomous
e Portable
e Scalable

subsea operations -
“ Autonomous
Surface

24 Vehicle (ASV)

& Divers Launch and Recovery

. :“ ' E .

Safety risks, operation time & cost constraints Compact, portable, safe, and easy to operate

PROPOSED METHOD Fuses AUV navigation sensors, ASV-repeated Global Navigation Satellite System (GNSS) positions, and bearing, elevation, and depth difference (BEDD)
passive inverted super short baseline (piSSBL) acoustic positioning via a particle filter (PF) with adaptive sensor reset for scalable multi-robot localization.
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GNSS: u-blox LEA-6 GNSS: u-blox UBX-MS030 GNSS compass: Hemisphere V104s  Poor observability combined with large navigation sensor errors causes the estimate to diverge
CONCLUSION The research proposes a scalable PF self-localization method using the REFERENCES
BEDD acoustic positioning for AUV-ASV operations in GNSS-denied and featureless underwater [1] Y. Sekimori, Y. Noguchi, T. Matsuda, Y. Weng, and T. Maki, “Bearing, elevation, and depth difference passive inverted acoustic
environments. The sea experiment results validate the method. The research contributes navigation for an AUV'fleet,” Applied Ocean Research, vol. 144, p. 103897, 2024.
N P . . ; [2] J.-S. Gutmann and D. Fox, “An experimental comparison of localization methods continued,” in IEEE/RSJ International
towards easily operable multi-AUV-ASV platforms for increased coverage and enhanced Conference on Intelligent Robots and Systems, Sep. 2002, pp. 454—459 vol.1.
mission requirements. [3] T. Maki, Y. Sato, T. Matsuda, R.-T. Shiroku, and T. Sakamaki, “AUV Tri-TON 2: An intelligent platform for detailed survey of
hydrothermal vent fields,” in 2014 IEEE/OES Autonomous Underwater Vehicles (AUV), Oct. 2014, pp. 1-5.
ACKN OWLE DG EM ENTS This work was funded by the Sasakawa Scientific Research Grant 2022- /[44r]'c'll'iol\:ljgli<lee;earl).,zgl1J;/ ESTI?SRI: A lightweight platform for high-speed low-altitude survey of rough terrains,” in OCEANS 2017 -
2028 and Grant-in-Aid for JSPS Fellows 25KJ1065, supported by members of the Maki Laboratory, Kobe City, [5] H. Horimoto, S. Tejima, K. Ohkuma, and T. Maki, “Development of autonomous acoustic positioning buoy: -Toward low-cost AUV

Sumaura Suisan, and University of Tsukuba Shimoda Marine Research Center operation-,” in The Proceedings of JSME annual Conference on Robotics and Mechatronics (Robomec), 2021, pp. 1A1-B16.



	Slide 1

