Methodologies and
Technologies for real-time
monitoring and tracking of
underwater species
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Developing a
miniaturized
bidirectional acoustic tag
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Deployment issues

e Huge deployment infrastructure

e Complexity over precise localization
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Bidirectionality

¢ Interrogation
e ToF: Time Of Flight
e Range Only Single Beacon (ROSB)
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Objectives

e Design the novel bidirectional tag
e Regulate the connections via Medium Access
Protocol (MAC)

e Biological deployment Campaigns
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Engineering a testbed for bidirectional acoustic tag
development
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Abstract—Marine protected areas (MPAs) have been imple-

These caplures upasing tendency was oaly pawsed when

mented to mitigate the effects of dimate change and
menitoring to ensure their actual wtility. Tools like acoustic
tags are used to study the animals’ behavioural patterns and
obtain valuable information to improve MPAs. Recently, new
i have been to the inherent
limitations of off-the-shelf tags, for example, by implementing
ies with the newly devels

oped open protocol from European Tracking Network. In this
develop

Iaboratory results achieved.
Index Terms—Bidirectional, Acoustics, Tag, Marine

the UN C on the Law Of the Sea (UNCLOS)
d and some s I events. such as of nisio,
occurred. New measures, like the creatioa or expansion of
Marine Protected Areas (MPAs), are required 10 preserve
the ecological integrity of certain ecosystems impacted by
overfishing and to control the damages caused by acidification
3}
MPAs have faced improving changes since what is con-
sadered the first, locsted in Fort Jefferson National Monu-
ment (Florida) in 1962 [4). Nowadays six different categories

areas, Underwater technalogy

L. INTRODUCTION
Anthropogenic carbon dioxide plays a significant role in
oceanic ecosystem stabality (e.g.. acidification) [1]. This pro-
cess end; mostly corall zomes, the s d-riche:

are luding various types of activily restriction
and ecosystem protection [4]. To ensure the MPA's long-
term viability, biological and geological studses have 10 be
performed (5], and tools like acoustic tags peovide valusble
behavioural data that helps inform policy-making ustitutions
[6), and decade which mamagement is most appeoprate for
each zoae |7).

Mediterranean habitat in terms of biodiversaty, close 10 Posi- Recent studies have demonstrated the effectiveness of MPAs s .,ﬂ':
donia oceanic meadows [2]. in the northwestern Mediterranean Sea [8), [9). Speafically,
Even though fishing has been practiced for 90000 years, the  fine-scale movements of different tagged Norway Lobsters
paradigm has shified. due 10 the 1al | . Since the  (Nephrops norvegicus) were stsdied o determine the suil-
19005 fishing has intensified, and sea and oceanic operstions  ability of the MPA's size proposed for this spice. The study
have deepened from 0-500 m to 2000 m below sea level, with  used four moored hydrophones and underwater vehicles w - element
WWII a5 an enhancer due o the newly developed technology late the tagged individuals at 350 m depth. These
for the oceanic and military mn this era. had 10 be placed specifically a1 certain Jocations, and nof each
These acts caused a significant disruption in the wophic chain 3 complex post-processing method was required for their cal- aciuator.
with an increment of fish and organisns oa the lower shelves  ibration 10 obtain precise localization points. The deployment 26 (Navy
and a decrease of those on the upper ones. and recovery costs of such recerver networks are considerable, intended
especially in deep waters. requency
This woek received finmcial support from Siffercrs research projects of Off-the-shelf acoustic tags are offered in various sizes and e (308
::;5":_;:,)":‘,*';’";‘5‘;‘;&’, ﬁm}:’;‘ :::SGBG'.;T:"; capabilities, but all feature umidirectional communication 0
Catalunya’s “SARTL-MAR™ 2017 SGR 371, IM soeived financial suppoet 3 receiver or data logger. Previous articles have proposed
from the Eurcpean Union's Horlzo 2000 research and insovation programme. 3 yidirectional acoustic tag topology. its electronic design,
under the Marke Skiodowska-Curie, goat agreemest No 893089, GB reveived !
the sagport of S rla d'Universitans | Recerca del CEmpress  and 3 suitable Frequency Shift Keying (FSK) modulation oR
i Concixement de 1a Generalisat de Catibisya, rel. BDNS 612831 peotocol 1o communscate with the tag and the Pulse Position i
7
¥
The OBSEA has been also thought of a8 3 place o develop lisis have been conducied 1 know and characierize the

new technology in the field of scowstic devices o improve

generated and instruction sel used) are camried out using a

power consumption over a range of 5 kHz o 120 kHz wing
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