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Projekta merkis

Inovacija zvejnieciba, izstradajot ieviesanal
levérojami uzlabotu aprikojumu.

Projekta letvaros tiek planots izstradat
paplasinatas funkcionalitates lieljaudas zemudens
akustisko raiditaju (ZAR) ronu atbaidisanai no
zvejniecibas rikiem.



Projekta Inovacijas
Apraksts




Inovacija

Projekta izstradajamai iekartai piemit sekojosas
prieksrocibas, salidzinot ar analogiem:

= (Generéjamo akustisko signalu
uzprogrammeésanas iesp€jas: efektivako signalu
Izmantosana, letekmes samazinasana uz citiem
jaras iemitniekiem.
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Inovativie signali
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Inovativie signali
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Inovativie signali
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Design of acoustic signals for a seal
deterrent device

Arturs Aboltins, Juris Grizans, Dmitrijs Pikulins, Mans Terauds, Maris Zeltins
Institute of Radicelectronics, Riga Technical University,
Azemes St 12, LV-1048 Riga, Latvia
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14bsraci— During the last decade, attacks by grey seals on
fishing nets in the Baltic Sea have cansed considerable loss of
fish catch and damage to fishing zears. Ome of the approaches to
reduce the number of seal attacks on fishing nets is fo ose
acowstic deterrent devices (ADDs). Unfortunately, most of the
commercially available ADDs are not well swited to the
deplovment in the sea and require considerable addifiomal
investments. The objective of the present research is to develop
a compact and cost-efficient ADD for deployment im sea
environment. This paper is devoted to the design of acowstic
signals for a prototype ADD. Signals from other experimental
and commerdally available ADDs are studied and compared.
Moreover, limitations imposed by underwater enviromment,
tramsducers, battery power and fish bearing are analyzed and
taken info account doring development of signal patterns. The
results of tests conducted in an artificial reservoir and in the sea
are presented.

Index Terms— Seals, Acowstic wave, Signal design, Signal
synthesis, Underwater aconstics, -!.rn'lstll: application:, Aconstic
measurements; Underwater commuonication, Software
algorithms.

I INTRODUCTION

Anurgent problem facing the Baltic coastal fishenes in the
last decade is the rapidly growing mumber of zrey seals inthe
Baltic Sea. Animals, in search of food, are gaming new temi-
tones and damage fishing nets and gears leading o almost
complete loss of catch. On the other hand, the zrey seal and
other =eal species are indipenons and spemally protected spe-
cies in the Balte region whoze protection 15 simmltansously
requited by the so-called Hakotats Dhirective and the Conven-
tion on the Protection of the Marne Environment of the Bal-
tic Sea Area (HELCOM).

One of the most effective solutions for the reduction of the
lozses caused by seals 15 to use an underwater acouste deter-
rent device (ADD), which allows to keep seals awzy from
fishins nats. Ressarch [1] desenbes the impact of ADDs on
the reduction of damage to fishing in the Baltic Sea due to
seal activity. Authors ofthis paper have made several conclu-
sions about the efficiency and side effects of commercially
available seal scarers. Most notably, it was concluded that us-
irg of ADDs leads to 2 noticeable reduction n damage caused
by seals. However, authors noted the need for hardware im-
provements to make an ADD more securs and easier to use.

Mamscript recsived November 300, 2000 accapted Apeil 10U, 2000

Many of the exastimg devices were developed 1015 years
ago, at a time when the question of repalling seals was not yet
actrvely in the foous of researchers’ attenhion. Since then a
number of important studies have been camed out that assess
the effects of various signals on seals and other manine spe-
cies, However, ADDs that are not modified for years (but are
stll for sale) deo not allow the user to modify signal parame-
ters according to new discovenes and scientific evidence, and
continue to send ineffective signals to deter seals from fishing
nets, thus affecting the life of other manne inhabitants.

Whereas most of the commercially available devices are
well swied for fish farms, using them in the sea requires sub-
stanhal mvestments in mechameal components and water-
proof power supplies. Moreover, m an 1deal case, acoustic
zignals used for deterring seals mmst be admstable fccr'l:he bat-
tery level, sound propagation conditions, transducer, and fish
species.

Eeeping these limitations and requirements in mind our
zroup of researchers have developed an advanced ADD for
using m the sea This paper 15 devoted to the desizn of
acoustic signals wsed n a seal scarer device.

II. REVEWOFEXISIDNG ADDS
At first, wewﬂlprm‘ideashmtinunducﬁ:mintnused
terminolegy regarding acoustic =
Sound pressure level (SFL) L ].El:d 15 a loganthmme
measme of the effective ocfsmm.d pressure P relative fo a
reference value Py = 1uPa:

P
L= 20'!99113},_ m
o

The scund exposurs level (SEL) desenbes the mmpact ona
living creature caused by a sound with a given SPL L, and
duration t:

Lg = Lp + 10l0gss(7) @

Az we see, exposing the orgamizm for 10 to sound zives
the same result as exposing it to a 10dB stronger sound for 15,
Research [2] prowades 2 conprehenzive mview of
applications of ADDs, their efficiency and envirommental
impact. Authors mview several comumercially avalable

Thds research was funded by grant “The development of wide fimrcoonal-
ity hizh power umderwater acoustc mansducar for the deease of loses o
Larvian fizheries dne to the actions of seals”, MR 16-00-F01101-00001 from
the Eumopean Maritime and Fisherses Fund.



Inovacija

Projekta izstradajamai iekartai piemit sekojosas
prieksrocibas, salidzinot ar analogiem:

= Adaptivs algoritms baroSanas resursu efektivai
izmantosanai.
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Aktivitates

Alternativas energijas avoti: véja generatori

LE-v150 Power curve
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Aktivitates

Alternativas energijas avoti: Saules paneli
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Using solar power in an acoustic deterrent
device for seals

Maris Terauds, Mans Zeltins, Arturs Aboltins, Dmitrijs Pikulins, Juris Grizans
Faculty of Electronics and Telecommunications, Riga Technical University
Azenes 12, LV-1028, Riga, Larvia
e-mail: maris.teraudsiaru. by

Absirace—The paper it deveted to evaluation of possibilities
of antonomon: powering of an acoustic deterrent device in the
sea wzing selar battery. The energy harvested from solar power
pamnels is calculated for Latvian climatic conditions. Direct and
diffose sunlight intensities are amalyzed We calculate the
intensity of light for different panel placement models and show
which placement is better smited for Latvian conditions. We also
calculate the optimal area of solar panel smitable for powering
acousfic deterrent device.

Eeywords—solar panels, sea mammal searer, solar emergy.

I INTRODUCTION

In Latvia, the traditional coastal fishing plays an important
role for the local commmmities. The Baltic Sea is nch m fish.
But the increasing population of grey seals canses losses for
fishermen and sometimes makes this business less appealing.
Instead of catching fish in the Baltic Sea, seals make 1t
simpler by attacking fyke nets full of fish. They bute a lot of
caught fish and make them useless for finther sale. The nets
are being damaged as well. One of the posabiliiies how to
fight off seals 15 to nse an acoustic detarvent device (ADD) A
lot of studias show the effectivensss of usmg ADD to scare
off szals (see 2z [11, [2])

In order to reach the mitization effect, an ADD mwust be
always on It takes a lot of power — approsamately 100 W
dunng short (10 ms to 100 ms) time imtervals and 15 then 1dle
for 10 s to 1 mun [3]. A scarer is installed near a fike net
approxamately 500 m from the coast. It 15 posaible to use
powerful kthium acowmalaters for 3 to 6 days of autonomous
oparation. In this paper we analyze the swfability of solar
battertes as main or awaliary energy sowee for a ADD to
operate autonomeusly and unattended m weather and
terrestrial lonzitude condifions of Latvia. The penod of
interest for wang a ADD 1s from March through Octobear.

II. SPECTFICATION OF LATVIAN WEATHER COMDITIONS

The posihon of the Sun m the sky 15 described wnih its
azimuth i, and elevation 8; angles. The ammuth angle is the
angle between the projection of Sun's rays on the Earth and
the direction to the North It mereases clockwnsze. The
elevation angle is the angle between the direction to the Sun
and the honzenal swface. These angles ave dependent on the
geograplucal location, date and fime. From [4], [3]. [6] we
can get the solar ftrgjectory and these angles for amy
geographical location. All calenlations used m this research
are done regarding a small fishing town Carnikava, located at
57* 08" North latitude and 24" 17" East longmitude For

effective placement of 3 solar panal we need to know the
ranges of azimmith and elevation angles. Table I summarizes
these values for the 15" date of each month of interest. The
Sun reaches the maramum elevation when the azmuth 1s
equal to §=1807.

For example, we can see that, n June, the azmmth gy
changes from 41.9% t0 316.7°, but m October §, changes from
105.3" to 253 0%, while the mawimmm Sun elevation in hune
is 56.2°, but in October 24.3%.

TABLE I AZIMUTH AND MAXIMUM ETEVATION OF THE SUN

N CARNIEAVA .
Month Azimuih of the Sun Mazmnm

&, at sunrise and elevation of the

sumtet, desress S 8, (§,=180%),
March 05-266.5 308
April 716287 217
By FRI5073 I8
Tune 418-314.7 562
Tuly E ) EEE]
Aumust 64.2-206.8 4640
Septemher ] 339
October 105.3-233.0 M43

Becanse of such a broad azmuth range, we can intmtively
suggest that 2 fixed solar panel would be meffechve. Using
of 2 filted and rotating pane] following the Sun may be much
more effective. Howewver, in the sea, such 2 complex
mechanism would be umehable and difficult to control.
Therefore, it 1= suzgested to place a solar panel m a fixed
position, without comphicated tilted and rotating mechamsms
as shown in Fig. 1 (a). An mhatrvely better confipuration with
oltiple solar panels 1= shown m Fig 1 (b) and (c). Then
probably at least one of the panels iz opfimally posthoned
towards the Sun. In this paper we wall calculate and compae
the efficiency of mentioned solar panel placements.

We desenbe the panel enentation usmg the azimuth and
elevation angles §p and Bp. To define these angles, we use the

normal to the solar panel The azmmmth §, 15 the angle
between the projection of the solar panel noimal on the

)

Ny =, A
o B

-y -

Flg I U.‘n\smplﬂ:!nsnlu:pmﬂ.maﬁmdpnﬂnm.a m!snlu.rpanﬂ.b
solar pamels, ¢. 5% solar pansls. (The cylinder in the center &= a place for
nh}’pﬁﬁ.ﬂ::alim.dg‘mmw]



Inovacija

Projekta izstradajamai iekartai piemit sekojosas
prieksrocibas, salidzinot ar analogiem:

= Konstrukcija pielagota Latvijal raksturigam
piekrastes zvejas T1patnibam (15m dzilums,
atklata piekraste).
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Aktivitates

Korpusa izstrade
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Korpusa izstrade
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Aktivitates

Korpusa izstrade
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Korpusa izstrade
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Aktivitates

Korpusa izstrade

Elektronikas modula kopsalikums
Rokturis
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4. Korpusa izstrade

ZAR "Ronis" kopsalikums
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Aktivitates

Korpusa izstrade
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Aktivitates

Korpusa izstrade
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Aktivitates

Laboratorijas testésana




Inovacija
Projekta izstradajamai iekartai piemit sekojosas

prieksrocibas, salidzinot ar analogiem:

= Bezvadu interfeiss diagnostiskas informacijas
attalinatai nolasisanai. Potenciala iespé&ja veidot
sinhronizétus raiditaju tiklus.




Aktivitates

ZAR_prototips_v1_2

ZAR prototips v.1.2 RTU, Parbaudit bojas

e b e e e
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Inovacija
Projekta izstradajamai iekartai piemit sekojosas

prieksrocibas, salidzinot ar analogiem:

= Zemakas potenciala gala produkta izmaksas
vietéjiem zvejniekiem, jo izstrade tiks realizéta
RTU letvaros.

e T = >
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Image © 2018 DigitalGlobe

© 2018 Google




Aktivitates

Signalu izplatiSanas testésana Kipsala - Aprilis 2018.

Skanas spiediena limena atkariba no frekvences
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Aktivitates

Signalu izplatisSanas testésana Kipsala - Aprilis 2018..

Skanas spiediena atkariba no attaluma
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Aktivitates

Korpusa testésana Kipsala - Maljs 2018.




Aktivitates

lekartas testésanas realos apstaklos Saulkrasti (Edgars
Zviedris) 17.05.2018
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Aktivitates

lekartas testéSanas realos apstaklos
Saulkrasti (Edgars Zviedris) 17.05.2018
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Aktivitates

lekartas testéSanas realos apstaklos
Saulkrasti (Edgars Zviedris) 17.05.2018
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Aktivitates

lekartas testéSanas realos apstaklos 2018. gada jlnijs-
novembris, Carnikava («Jomas» Aldonis Lukins




Aktivitates
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Aktivitates

500 m




Rezultati

Novérojumi testésanas laika:

= Pie ieslégtas iekartas murdos nebija atrasts neviens
ronis;

» |eslédzot iekartu roni turas ap 500 attaluma;
» |zslédzot- nak atpakal.



Rezultats

» |zstradats un realos apstaklos notestéts paplasinatas
funkcionalitates lieljaudas zemidens akustiska raiditaja
prototips, kas izmantojams ronu nodarito postijumu
samazinasanai Latvijas piekrastes zveja.

Rezultatu turpmaka izmantoSana praksé:

» RTU meklés (vai radis spin-off) uznémumu izstradata
ZAR razoSanai un pardosanai;

= |zstradataja tiesibas tiks aizsargatas ar licences ligumui;

= ZAR prototips tiks pielietots art pétnieciska darba.



Uzlabojumi

» Elektroniskas dalas vienkarsosana,
= Lietotaja interfeisa pilnveidosana,;
= Jauna tipa zemudens raiditaja testéSana un pielagosana:
— Letaks;
— Jaudigaks;
— lzturigaks.
=  Sistéma ar mainamu akumulatoru- jauns konstruktivs risinajums.

= Testésanas turpinajums 2019.gada.
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