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For Improved and Low-Cost Network Operation

By Paulo Felisberto
Assistant Professor
Cristiano Lopes
Systems Engineer
and

Sérgio Jesus
Associate Professor
SiPLAB

University aof Algarve
Fara, Portugal

Verlical line arrays (VLA) are a
widely used apparatus in under-
water acoustics with applications in
sonar prediction, underwater commu-
nications and acoustic tomography,
among others. Recent developments in
digital electronics and communica-
tions allow for off-the-shelf develop-
ment of VLA systems, with a large
number of embedded acoustic and
non-acoustic sensors able to fulfill ap-
plication requirements. as opposed to
single or few receiver conligurations
available until only a few years ago,
Very ofien, the flexibility in water
column sampling is achieved by split-
ting the VLA into modules that can be
assembled according to the applica-
tion. Such systems can be deployed
and recovered from small vessels with
a shorthanded crew, and make it possi-
ble for research labs with reduced bud-
zets and operational means {ships and
manpower) to gain control over the
whole development process, from data
acquisition to post-processing.
SIPLAB, a signal-processing labo-
ratory located at the University of Al-
garve, Portugal, recently acquired
such a system to support its rescarch
under the Internal Tide Measurements
with Acoustic Tomography (INTI-
MATE) project. This ultra-light verti-
cal array (ULVA) system can be con-
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Schematic of the ultra-light vertical array (ULVA) with the original layout (a) and the

modified ULVA with the remote data acquisition system (b). Original blocks are

shadowed.

figured with up to 16 hydrophones op-
erating in the band of 10 to 2,200
hertz, and various non-acoustic sen-
sors such as thermistors, tiltimeters and
pressure gauges. In its original config-
uration, the data is transmitted either
by cable (near-shore applications) or
through a high-speed radio link to a
remote location where it is stored and
interfaced to a PC for monitoring pur-
poses and online processing.

SIPLAB has successfully used the
ULVA in a shallow-water experiment
devoted to shallow-water acoustic
tomography and communications.” Al-
though the goals of the experiment

were successfully achieved, some sys-
tem drawbacks were identified during
operation, The radio link was found to
be the weakest part of the system since
the directional antenna requires fine
tuning, often incompatible with ship
movement, and interference-free re-
ception is only ensured within a two-
kilometer range from the VLA radio
buoy. Also, the power consumption of
the transmitter on the array side re-
duces the system autonomy, which is a
strong impairment for making long-
period ocean observations. This is par-
ticularly relevant since the procedure
for changing the batteries is strongly

APRIL 2004 f SEA TECHNOLOGY | 17






