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Abstract—. Nowadays, the use of autonomous vehicles for
ocean research has increased, since these vehicles have a better
cost/performance ratio than crewed vessels or oceanographic
ships. For example, autonomous surface vehicles can be used to
localize underwater targets. This paper describes a mission to find
a crawling robot - Benthic Rover - on the abyssal plain in the north
eastern Pacific, using single-beacon localization from onboard a
‘Wave Glider autonomous surface vehicle. While the Wave Glider
is moving around the surface in the target zone, it takes ranges
between the target and itself using acoustic modems. With these
ranges it can compute the target location, as a Long Baseline
(LBL) system. The benefit of this approach is the reduction of cost
and complexity relative to deployment of a traditional shipboard
LBL system. Additionally, this is a mobile system, and can cover
long distances, and can geolocate multiple targets over a large
area.
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1. INTRODUCTION

One of the main challenges in oceanographic research is that
of underwater positioning. Is well known that GPS signals suffer
a large attenuation underwater. Therefore different methods and
architectures have been developed using acoustic signals, which
have better underwater performance.

This paper presents a range-only target localization method,
using a Wave Glider autonomous surface vehicle [1] that
acoustically ranges to an underwater target while moving on the
surface, using the ranges to compute target position. Therefore,
we can consider this method as an LBL system with only one
moving transponder on the sea surface.

The method presented in this paper can be used in a wide
range of applications using the long-duration., autonomous
navigation and computational characteristics of the Wave
Glider, to locate stationary or slowly moving targets on the
seabed or in the water column. In this work we present results of
a mission to find a slowly moving crawling robot on the abyssal
plain off the central California coast.

II. MisioN CHARACTERISITICS

The benthic Rover (fig. 1) is a mobile physiology laboratory
designed by Dr. Ken Smith at MBARI, which slowly crawls
along the seafloor [2]. Typically, it moves about 5 m. stops to
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Fig. 1 Mission carried out in Monterey Bay, California, fo localize a
benthic Rover (down-right picture) using a Wave Glider (up-left
picture) as a moving LBL.

take a set of measurements for 3 days. then it moves another 3
meters to the next location. It can stay underwater for six to nine
months, therefore it can travel hundreds of meters during this
period. Therefore it is necessary to periodically determine its
position in order to map the location of the measurement sites,
and to eventually recover the vehicle. The Rover is equipped
with an acoustic modem, to enable data and command exchange
and ranging with a surface vehicle.

The most recent Rover deployment is at "Station M" in the
north eastern Pacific, at 34° 50°N, 123° 00°W, 4000 meters
depth, 220 km west of the central California coast. This location
is approximately known from previous shipboard acoustic
measurements.

The Wave Glider is equipped with an acoustic modem
compatible with the one installed on the Rover. On April 14,
2016, we sent the Wave Glider to the Rover target zone to test
our auto-localization algorithm. In our algorithm, the Wave
Glider autonomously swims in a circle of specified radius,
centered near the estimated target location. While swimming in
the circle, the Wave Glider's onboard acoustic modem
periodically measures the range to the target's acoustic modem.
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Figure 2. Target localization results. In this picture we can see the

circular path executed by the Wave Glider in order to localize a benthic
Rover.

IV. CONCLUSIONS

This work describes a field test conducted to acoustically
localize a benthic Rover deployed at 4000 m depth from an
autonomous surface vehicle. For this purpose a new application
using a Wave Glider as a single-beacon LBL has been
developed. The work presented in this paper proves the good
performance of this method.
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