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ABSTRACT

Understanding Ocean variability, particularly in the productive
upper water column, requires understanding ocean processes.
Numerous physical and bio-geochemical processes in the water
column must be studied at different spatial and temporal scales
that still need to be fully understood. Current fixed-point obser-
vatory structures are one of the principal methods to collect data
from the Oceans due to their endurance and capability to observe
oceanic phenomena at a high rate. In this work, we present a new
conceptual approach and design for an oceanic profiler which in-
tends to overcome the most common logistical hurdle when de-
ploying those kinds of platforms at sea.
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INTRODUCTION

Current fixed-point observatory structures are one of the princi-
pal methods to collect ocean data due to their endurance and ca-
pability to observe phenomena. That potential capability is espe-
cially true for oceanic phenomena that suffer rapid modifications
in time and must be monitored at high-rate frequency. Comple-
mentary means such as Biogeochemical-Argo (BGC-Argo) floats,
profilers like the Wirewalker, and robots such as Gliders and AUVs
are now one of the main tools in the observational capacity of
the ocean on a global scale [1]. State-of-the-art Autonomous vehi-
cles can play a crucial role in data collection for newly envisioned
concepts of underwater observatories by adding portability, eco-
nomic sustainability and the capability to operate as a node in a
network [2]. The prime objective of this work was to create a new
concept of autonomous profiler to overcome the logistical hurdle
of deploying equipment to sample the water column.

APPROACH AND IMPLEMENTATION

The system in development had to be simple and lightweight
enough to be deployable and recoverable by a single person. The
water column sampling characteristics required the system to be
somehow “stationary” concerning the X and Y axis (considering
cartesian coordinates) but moving along the Z axis. The system
had to endure between one and four days comprising a minimum
set of sensors mandatory for oceanographic studies, such as
Conductivity, Temperature and Depth. The system development
targeted sampling the top 200-meter depth water column, which
corresponds roughly to the limit of the continental shelves. To fit
within the project budget, it had to be designed to be low-cost
(less than 10k€ without payload) without compromising the data
collection quality. Finally, it needed to be compatible with the LSTS
toolchain [3] to enable direct interaction with other systems quali-
fying to be part of a heterogeneous network and discard the need
to develop more software to be commanded and controlled.

INSTRUMENTATION VIEWPOINT- 21 - MARTECH 23

To be able to vertically profile the water column, the system
(APDR) needs to either have buoyancy variation or have vertical
thrusters to navigate along the Z axis. Taking advantage of devel-
oped technology for the LAUV in terms of drag efficiency and the
existing propulsion system, it was decided to use the same tail as
in the LAUVs which has proved to be robust and proficient in con-
trolling cylindrical format underwater vehicles. This choice condi-
tioned thus the system shape, payload capacity and components
selection and placement inside the system. Since it had a similar
shape and shared the same hotel and payload as in the LAUV,
the battery design had as a reference the LAUV used in the River
Plume Front experiments [4]. That specific configuration figures a
power consumption of less than 90Wh and is equipped with bat-
teries totalling 2.5kWh capable of operating (at 1m/s) for roughly
24 hours. To keep a slightly buoyant cylinder vertical in the water,
most of the mass had to be distributed at the bottom of the cylin-
der. The top of the system was populated with the computational
system and the payload. The APDR can rely on a GPS device in-
stalled to provide global position at the surface. The interaction
with the APDR can be done either wirelessly or acoustically.

A customized Globalstar satellite SPOT device is used to ascertain
the current position of the vehicle at the surface, aiding in the re-
covery of the system. A standalone acoustic pinger marker will
help locate the system if trapped underwater.

RESULTS

Figure 1 displays the subsystems inline before and from assembly
perspective. As can be realized, there is a huge space between the
batteries and the computational subsystem purposely designed
to keep the APDR in a vertical position.The APDR propulsion op-
eration principles allow for three different types of operation: It
can lock a position and keep profiling the water column vertically
at that very same position; it can be released at a location and
perform vertical profiles without locking an X and Y coordinates
(thus drifting); or it can work as a data carrier by downloading data
from a moored underwater observatory and uploading it once at
the surface.

CONCLUSIONS

An Underwater Autonomous Event-Driven Profiler and Data Re-
trieval system was projected, considering the specific require-
ments of fast and easy profiling of the underwater column. The
prototype is assembled and currently in technology readiness
level 4. Water trials will ultimately validate the platform reliability
when profiling the water column up to 200m and assess its useful-
ness in real conditions.
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Figure 1 - Preassembled subsystems on the top and projected assembly on the bottom
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