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The 5th EAA International Symposium on Hydroacoustics together with domes
tic XXII Symposium on Hydroacoustics took place in Puck at the Sport aadihg
Centre DELFIN, May 16-19, 2005.

The 5th EAA International Symposium on Hydroacoustics was organig@thlal
Academy in Gdynia, Gdask University of Technology, European Acoustic Associa-
tion, Polish Acoustical Society (Gédak Division) and Ultrasonic Division of the Com-
mittee on Acoustics of the Polish Academy of Sciences. Profzy@ra Grelowska, the
vice-rector of Naval Academy in Gdynia, was the chairman of the Orgapommit-
tee.

There were professors from famous European universities in thetBici€ommit-
tee. The professors arrived from, among others, Germany, DenRassja, France,
Italy, Greece, Turkey and Poland. The chairman of Scientific Committee ro&sHI-
geniusz Kozaczka who is the president of Polish Acoustical Society andepresents
Poland in European Acoustics Association.

The main aim of the symposium is giving opportunity to exchanging experence
and information among research centres dealing with underwater accarstiadtra-
sound.

The Symposium subject included:

e sound propagation in the sea,
ambient and ship noise,
nonlinear acoustics,
ultrasonic transducers,
signal and data processing,
sonar systems,
other topics related to underwater acoustics.

70 scientists have registered to the Symposium representing researels oeainly
from Poland but also from other European countries and Canada.

30 papers were presented, including 3 following invited papers:

e E. Kozaczka — Modern applications of maritime technology.

e A. Bobrowicz — Obrona bierna okretéw Marynarki wojennej RP.

e |. Didenkulov, S. Muyakshin, D. Selivanovsky — Rotation of small parsigte

sound field and possible mechanism of sound perception.

All accepted papers were published in the periodical “Hydroacoustas8.
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Abstracts

1. Analysis of the KZK equation solution for fixed pressure distributions at the piston
BARANOWSKA Anna, anbar@mif.pg.gda.pl

Gdahsk University of Technology
Department of Mathematical and Numerical Analysis
G. Narutowicza 11/12, 80-952 Giisk, Poland

The paper presents the results of the numerical investigations of the fimpléwde waves interaction
problem for circular piston with Gaussian pressure amplitude. The matieimodel and some results of
numerical investigations are presented. The mathematical model vitasrbthe basis on the Khokhlov—
Zabolotskaya—Kuznetsov equation (KZK equation). To solve the protiierfinite-difference method was
applied. The on-axis pressure amplitude as a function of distance fsotirce for different frequency
waves and their pressure amplitude distributions at horizontal sectiaimeastigated. The calculations
were done for different values of source and medium parametbesrdsults of computer calculations
were compared with analytical solutions of the KZK equation in speciakcase

* Kk %

2. 3D reconstruction of seafloor from side-scan records
BikoNIs Krzysztof, binio@eti.pg.gda.pl
MoszYNsKI Marek

Gdansk University of Technology
G. Narutowicza 11/12, 80-952 Gialsk, Poland

The modern underwater acoustic equipment, like multibeam sonar, is aistevtde the data which al-
lows for unambiguous localization and also 3D visualisation of targets @frdift kinds, including wrecks,
mines and other submerged objects. The large amount of informatibsetbians to be useful for this pur-
pose, could also be extracted from side-scan sonar data, whichdrasdikected over years within differ-
ent survey regions. In this context, the paper concerns the devetbpireide-scan data processing method
for 3D reconstruction of seafloor and its imaging. In this paper, two Ireqgyeroaches are proposed. The
first utilises the more accurate models of backscattering, including theretiifes in signatures of several
types of objects. The second is based on definition and investigation & goantitative descriptors of
geometric features expected to be found in images of localised objegtifiofad origin. The preliminary
results obtained by application of these techniques to side-scan sonaraizasing will be discussed in
this paper.

* kK

3. Application of CDMA modulated signals in seafloor remote sensing
DEmkowICz Jerzy, demjot@eti.pg.gda.pl
L UBNIEWSKI Zbigniew

Gdansk University of Technology
G. Narutowicza 11/12, 80-952 Gisk, Poland

The paper investigates the application of digital modulation access techratjad Code Division
Multiple Access (CDMA) to remote sensing of a seafloor. In a traditionahgdhe next ping cannot be
sent until the echo from previous transmission has been receivee Ispitar transducer. As a result, such
a sonar system is characterized by low duty ratio what causes the skeafedata resolution especially
for larger depths. Using the CDMA modulation technique, may reduce pefsetition rate. In the CDMA
technique, each sonar pulse consists of several multiple narrow pulkese each is encoded with a
phase shift 0 orr based on a spreading code. The paper presents the performaestgaon results
for this modulation scheme as applied both to transmitted and seafloorchtteked signal. The bottom
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backscattering was modeled numerically for typical bottom material amghotogy. The advantages and
constraints of the proposed technique were discussed in the contextt@fietection and usefulness in
acoustic seafloor characterization

* Kk K

4. Rotation motion of small particles in sound field and possible mechasm of sound perception
DIDENKULOV Igor, din@hydro.appl.sci-nnov.ru

MUYAKSHIN Sergey

SELIVANOVSKY Dmitry

Institute of Applied Physics RAS
46 Ulyanov str., Nizhny Novgorod, 603950, Russia

It is known several mechanisms of perception of sound by hydrthibtowever for simple organisms
like small crayfish it is not clear how they can detect sound. One oflgiliiss is to detect oscillation water
motion by microhairs. In this paper it is analyzed a physical mechanismotation oscillations of small
particles in acoustic field and it application to a problem of sound percepfisnrbe hydrobionts.

* X X

5. Observation of sonoluminescence and subharmonics
DIDENKULOV Igor!, din@hydro.appl.sci-nnov.ru
KANAKOV Vladimir?, SANIN Alexandet

SELIVANOVSKY Dmitry*, CHERNOV Vladimir?

Hnstitute of Applied Physics

46 Ulyanov str., Nizhny Novgorod, 603950, Russia RAS
2Nizhny Novgorod State University

23 Gagarin ave., Nizhny Novgorod, 603950, Russia

In this paper we describe results of experimental investigation of multibigaimoluminescence. Ex-
periments were done in an acoustic resonator with water. It was fouhddhaluminescence and sub-
harmonics occurrence follows by each other when the amplitude osacqump wave in the resonator
increases and decreases. It was also observed a hysteregis effec

* X X

6. High resolution multi-beam side looking sonar
ELMINOWICZ Andrzej, andrzeje@ctm.gdynia.pl
ZAJACZKOWSKI Leonard

R and D Marine Technology Centre
Dickmana 62, 81-109 Gdynia, Poland

The conventional side—scan sonars does not ensure sufficiamiaaagd range resolution to detect
very small objects with small target strength. Decrease of beam width tedlle increase of angular res-
olution but requires the decrease of towing speed what means redottiearched area. Other method of
the angular resolution increased is designing multi-beam sonar or sithagwthetic aperture. The paper
presents a design of effective multi-beam side looking sonars with adagdar and range resolution
operates with 100 kHz, 200 kHz, 400 kHz and 600 kHz. The sonagcyithes in the paper, operates with
200 kHz frequency; LFM modulation — 20 kHz and 40 kHz band; arnayides 32 elements witti/\
spacing what ensure a shaping of 5 or 9 beams with°0w@th. The range of sonar is from 250 m to
300 m, the level of side lobes are smaller tha20 dB and level of grating lobes for 5 beams are smaller
than—30 dB. The principle of sonar performance and wideband effectiveqasing are presented. Effec-
tiveness of processing depends on beams number and decréesersf number, together with the range
increased, leads to increase of processing effectiveness.

* kK
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7. Acoustic sensing of hydrodynamic vortex flow
EzERSKY Alexander, Romov Pavel
SousTov Pavel, GHERNOV Vladimir, vcher@appl.sci-nnov.ru

Institute of Applied Physics, RAS
46 Ulyanov str., Nizhny Novgorod, 603950, Russia

We report the results of experiments of sound scattering by a vortexféiomed behind a grid of
vertical cylinders placed in an air flow. The experiments were carriéthalow turbulence wind tunnel
at a low Reynolds number. The vortex flow was formed behind a grid-203f hollow cylinders with
thed = 2 mm and length 30 mm. During the experiments we could change the gapeetiaeecylinders
g = L/d (whereL is a distance between the cylinders surfaces) from 3 to 5. The expésisieowed
that at a certain value g@f vortex flows behind different cylinders could synchronize and thisceitould
be easily detected by means of distant acoustic sensing. This resullsevasafirmed by means of direct
measurements of velocity field of the vortex flow.

* X X

8. Can we precisely estimate fish sizes using acoustics?
GODLEWSKA Malgorzata, margogod@wp.pl
SWIERZOWSKI Andrzef, a.swierzowski@infish.com.pl
MENSHUTKIN Vladimir!

WANZEBOCK Josef, josef.wanzenboeck@oeaw.ac.at

Hnternational Centre for Ecology

Polish Academy of Sciences

Tylna 3, 90 364 t6dz, Poland

2Inland Fisheries Institute

Oczapowskiego 10, 1-719 Olsztyn, Poland
3Institute for Limnology

Austrian Academy of Sciences
Mondseestrasse 9, A-5310 Mondsee, Austria

Fish target strength (TS) is the key quantity in the acoustic assessmestft abfindance and biomass.
Since TS is the function not only of fish length, but also depends on sp@tigsiological state, behavior,
and environmental parameters, calculation of fish real length on the dfeescoustical data is not a triv-
ial task. Commonly fish size distribution is estimated from TS distribution usimgek formula. In the
present paper fish target strengths for typical European freshsymeies were determined experimentally
and based on these results a mathematical model has been consffbetetbdel accounts for the TS/L
relationship for a given species and for fish behavior. From the sirgjienfieasurements in cages three
types of fish behavior were distinguished and incorporated into the nféidklsize distributions resulting
from the model were compared with those obtained using directly Lovaisila and from the net catches.

* Kk K

9. Acoustic communications in shallow waters
JASTRZEBSKI Stawomir, sj@mail.atr.bydgoszcz.pl

University of Technology and Agriculture in Bydgoszcz
Kaliskiego 7, 85-792 Bydgoszcz, Poland

The shallow water channel is an environment which is of particular irnteyesany research workers.
An underwater acoustic channel is characterized as a multipath ch&awvele signal degradation can
occur in such a channel due to multipath effects and the refractiveegirep of the channel, which may
include multiple interactions with the sea bottom and sea surface. Time-ganuitipath propagation is
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one of the major factors that limit acoustic communication performandasitiosv water. In this paper the
results of an analysis of broadband shallow water acoustic signal was shinear FM pulses were chosen
as the main transmit signal for numerical experiments. The transmittedl gjges through multiple paths
in order to reach the receiver. The numerical simulations were peerusing the broadband normal
mode model. This software channel simulator is capable of simulating teet eff the shallow water
propagation channel on an input broadband acoustic signal andecasell for simulations of sound
propagation through both a time- and range-varing propagation charre received signals were all
matched filtered revealing the multipath arrival structure.

* Kk K

10. Dynamic control of the receiving beam horizontal cross-séion in the side scan sonar
JEDEL Andrzej, KILIAN Lech, kilian@eti.pg.gda.pl

MARSzAL Jacek, BTROWSKIZawisza

SALAMON Roman

Gdahsk University of Technology
Department of Marine Electronics Systems
Faculty of Electronics
Telecommunications and Informatics
Narutowicza 11/12, 80-952 Gfisk, Poland

A decade old side scan sonars are now being modernised by wayarhiyaily controlling the width
of the receiving beam in the horizontal cross-section. The result issi-gonstant linear resolution of the
sonar (replacing constant angular resolution), when it picks up eghals as it moves further away from
the targets. The advantage of the treatment is that the ship using the sid®eea can increase its speed
without risking the loss of near targets’ echo. The articles describesteosystem of dynamic control was
implemented. Special TVG systems were introduced to control dynanmalgigin from several separate
sections of the sonar’s acoustic array, which was divided symmetriogdlyinequal sections. The location
of these systems in the sonar's receiver is presented. Examples@meof curves that control TVG and
of the effects of dynamic horizontal stabilisation of the sonar’s linearluésn as it receives signals.

* X X

11. OFDM modulation and adaptive equalization for underwater communications
KOCHANSKA lwona, iwona.kochanska@eti.pg.gda.pg.pl

LasoTA Henryk, henryk.lasota@eti.pg.gda.pl

SALAMON Roman, roman.salamon@eti.pg.gda.pl

Gdansk University of Technology

Faculty of Electronic Engineering
Telecommunications and Computer Science
Department of Marine Electronic Systems
G. Narutowicza 11/12, 80-952 Gidlsk, Poland

Transmission performances of a shallow underwater channel aredichigeto multiple reflections of
sound waves off the bottom and water surface, and to the non-statioceuggd mainly by water surface
movement. In traditional narrowband telecommunication modems corbaeision Feedback Equalizers
are used for minimizing the influence of intersymbol interferencesezhby multipath propagation of
sound waves. The article proposes adapting OFDM modulation andaslagtialization based on Kalman
filtration techniques for use in underwater communications system. THEVOMmodulation is used in
wideband ADSL telecommunication modems. The Kalman filtration algorithnsesl dor time-varying
processes identification. The techniques were tested in simulation eneinbmith promising results.

* ok ok
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12. Modern applications of maritime technology
KozAczkA Eugeniusz

Naval University of Gdynia

Smidowicza 69, 81-103 Gdynia, Poland
Gdansk University of Technology
Narutowicza 11/12 Gdek, Poland

In recent times, we have been observing a significant developmeanbastic methods in underwater
research. At the same time, we have easier and cheaper meangsd &mtacoustic sensors to survey
with a greater detail and more precise positioning of underwater objemtsny, detailed investigation of
underwater military, but not only the applications, has involved stateesfthtechnologies. Detection and
examination of the shallow as well as deep underwater areas, usingcadvzchnologies, have opened a
new era in the ocean science. The human-operated vehicles, remuotehtenl vehicles and autonomous
underwater vehicles have been employed for this purpose with greassi A new method of underwater
observations, namely the acoustic time reversal method, has beerdapmizan investigations.

* Kk K

13. Nonlinear ultrasound propagation in water from square focuse transducer
KuJlawskA Tamara, tkujaw@ippt.gov.pl
WoJcik Janusz, Mwickl Andrzej

Institute of Fundamental Technological Research
Polish Academy of Sciences
Swietokrzyska 21, 00-049 Warszawa, Poland

The nonlinear pulsed acoustic pressure field from a focused sqpartui@ is considered. Experi-
mental measurements in water of a 4D sound field radiated from a 2.8fbtidsed square transducer
of a 20 mm side and a 80 mm focal distance for excitation level producirayerage acoustic pressure
P0 = 0.14 MPa at its surface are presented. The obtained results are comptrélddesnumerical calcu-
lation results for the same boundary conditions. The novel, free froaxsh approximation and compu-
tationally efficient numerical algorithm was used to simulate the 4D nonlindaeg pressure field from
the nonaxisymmetric acoustic source. Our theoretical model was lomstte Time-Averaged Pressure
Envelope (TAPE) method recently developed that enable to represgmtapagated pulsed disturbance as
a superposition of sinusoidal wavelets with carrier frequencies beirtpitneonics of the initial tone burst
and with envelopes determined by the TAPE method. The novel apptodié solution of the nonlinear
wave equation enabled to simulate full 4D nonlinear field for given baynctanditions in a dozen or so
minutes utilizing the computational power of the standard PC.

* Kk K

14. Determining the impedance of ultrasonic transducers by the adkd elements method
Lis Waldemar, wall@eti.pg.gda.pl

ScHMIDT Jan, jschmidt@eti.pg.gda.pl

WOJAN Zbigniew

Gdansk University of Technology

Faculty of Electronics

Telecommunications and Informatics
Department of Marine Electronics Systems
Narutowicza 11/12, 80-952 Gdansk, Poland

There are a number of problems involved in measuring complex elddtripedance of ultrasonic
transducers. This is because in the frequency function impedancettertiange values rapidly, in par-
ticular where resonances are involved. Measuring impedance usiogase bridge methods is a tedious
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and time-consuming process. While modern automated systems offi¢erstest periods and high ac-
curacy, they are very costly. This is why the project aims to implement methods for computing
impedance without these limitations. The article proposes a new, simplifigwchfor measuring the elec-
trical impedance of ultrasonic transducers. In the method complex mmgeds calculated from results of
two measurements of the transducer’s impedance magnitude only: witnaolen reactance and without
it. To demonstrate the practicality of this method the authors included in the dhéclealue of complex
electrical impedance computed using the method and compared these evittstiits of measurements
taken with an automated typical measurement system.

* Kk Kk

15. Maritime awareness and emergency management real time sgst
using remotely accessible GIS technology

L UBNIEWSKI Zbigniew, lubniew@eti.pg.gda.pl

PARTYKA Andrzej, STEPNOWSKIANdrzej

Gdansk University of Technology
Department of Geoinformatics
Narutowicza 11/12, 80-952 Gisk, Poland

The paper concerns the concept of the application of the latest act@ate@m both information tech-
nology and remote sensing, including underwater acoustic sensonsafitime awareness and emergency
management supporting in a case of hazard of a different kindtegrgrism, pollution and ecological
catastrophes, or natural disasters. The real-time, remotely accessifife GIS is dedicated for instanta-
neous integration, processing and multi aspect visualisation, in a fotimefariable views and maps, of
the data acquired by various types of sensors. The paper preseptstibtype application of the marine
GIS for remotely accessible, instantaneous detection, localisation anitonmanof sea water pollution
aggregations, e.g. oil spills, discharge material plumes etc. The gegeBystem is also capable of per-
forming the instantaneous prediction of the pollutants’ behaviour, i.e.ighecdtion and spreading of an
oil spill, in the nearest future, using the relevant physical models. ¥sei® utilises the SQL database
for data storage and the SVG language for geographical objects rerestntation, and requires only the
WWW browser and SVG viewer on the client side.

* Kk K

16. Possibilities of detection and identification objects located
on the sea bottom by means of a simple sidescan sonar
t ukAszewicz Dorota, RowINSKI Lech

Gdansk University of Technology
Faculty of Ocean Engineering and Ship Technology
Narutowicza 11/12, 80-952 Gilsk, Poland

Several underwater tasks require detail visualisation of a water spdd®m#tom features. Search and
identification of sea mines or explosives are good examples of suefityadto achieve high capability of
detection and correct identification, high accuracy and resolution quéreel. One of the valuable tools,
that can be used for acoustic visualisation are side scan sonars.r€heyiae since early beginning of un-
derwater activity, but it is only recently that applications of high freqyehigh definition sonars are being
investigated. First research results show a need regarding bettestamding of equipment specification.
The aim of a research, reflected in this paper, is to study possibilities aftidet@nd identification of ob-
jects located on the sea bottom or slightly buried by means of a side-scamiag $he sonar considered
is installed on Remotely Operated cable controlled Vehicle (ROV) or Automsnumderwater Vehicle
(AUV) that introduces important limitations to size, weight and power comngion of sonar system. The-
oretical evaluation of sonar parameters and definition of informatiodetefor detection and recognition
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of selected types of object are required for this purpose. For expetahevaluation of theoretical con-
sideration typical industrial equipment has been selected. Tritech &ti@nal Sea King Side Scan Sonar
provides basic facilities. It is modified to allow direct comparison of two iezagbtained simultaneously
from two transducers working at different frequencies.

* X X

17. Complex signals based on short chirp signals and phase coding
MARCINIAK Tomasz, tommar@atr.bydgoszcz.pl

Institute of Telecommunications of UTA
Kaliskiego 7, 85-791 Bydgoszcz, Poland

The main problem associated with detecting and locating of objects by méaadia@ocation and
hydrolocation systems is the appropriate selection of transmitting signaseBignals need to be difficult
to detect by the watched object and need to be resistant to disturbaheemobt often used ones are
signals with linear frequency modulation (chirp signals) and signals witegpbading. New possibilities
of the realization of complex signals appeared along with developmeng aligital technique. The usage
of signal composite from short signals with linear frequency modulatiith use of phase coding was
analysed in this paper. Short noise-like sequences (Barker’s)codes used for coding the initial phase
of chirp signals. This article presents results of research obtainedignal of this type, at its identification
by means of matching filtration. These results were compared with reftiémed for single signal with
linear frequency modulation with the same duration and bandwidth.

* kX X

18. Monochromatic acoustic recognition of scattering layers: casstudies in the Turkish seas
MuTLU Erhan, mutlu@ims.metu.edu.tr

Middle East Technical University POB 28
Institute of Marine Sciences
Erdemli, 33731, Mersin, Turkey

One of the major problems in bioacoustics, direct identification of organstspecies level was
reviewed with comparison between modern acoustic-based statisticsitfatgg) multivariate analyses,
scattering models) and observatory acoustics on behavioral natgedained to the species (diel ver-
tical migration, response to ambiance, school shapes). Modernustac promise surely gate soon to
fulfill solution of the problems. Presently, current acoustical knowdediguired behavioral characteriza-
tion identical to organisms targeted for direct identification. Integrating sechniques with previously
obtained background knowledge on characteristics specific to cergamiems, acoustic techniques al-
low a significantly larger area of the ocean interior to be surveyed at a fipgteresolution on ecology
of the scatterers than conventional methods. For insta@edenus euxinus (copepod) and Sagitta setosa
(cheatognath) have distinct patterns of vertical migration and time spent swimming, diépgion the DO
concentration of the water column in the Black Sea.

* Kk K

19. Acoustic reconnaissance of fish and environmental backgrod
in demersal zone in southern Baltic. Part 2. Seabed

ORLOWSKI Andrzej, orlov@mir.gdynia.pl

KuJAawA Anna

Sea Fisheries Institute

Kofttataja 1, Gdynia, Poland

The paper describes results of studies based on measurements wilik&iBution in 3 m layer over
the bottom in the southern Baltic area for the period 1995-2004. Theseraetated with values of coin-
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cident bottom features, estimated on the basis of all available surveytdatzonsidered that values of Sv
are proportional to demersal fish (herring, cod, flatfish) densigb&e classification was based on analy-
sis of duration of bottom echo recordings collected during the same ségasveys. Normalized (against
the depth) bottom echo duration®’ /2 was applied as 1D parameter characterizing seabed properties.
Geographical distribution of this parameter and its dependence on etfeemined factors were analyzed.
Studies of irregularities in fish distribution and its correlatior®Xg'2 values were made. The paper gives

a new method of acoustic classification of seabed and shows also soelasions on coincidence of
bottom features and environmental background.

* kK

20. Seabed volume scatter dependence on difficult-to-measurarameters
Pack Nicholas G., n.g.pace@bath.ac.uk

University of Bath
Department of Physics
Bath BA2 6QE, UK

Backscatter from the seabed can, for certain sediment types, freiggeand angles, be dominated
by volume scatter from within the seabed. In the frequencies above 4B06ukHz, the penetration is
small and gross layering within the seabed is not of concern. Howthesiscatter from the volume at
these shallow depths is determined by the inhomogeneities in the sedimpettigs, in particular their
correlation structure. The sensitivity of the backscatter to the spatialabon structure of the scatterers
is highlighted in this paper.

* Kk K

21. Analysis of noisy signals on base of differential correlation algdthms
PoGRIBNY Wiodzimierz, pohry@atr.bydgoszcz.pl

ROZHANKIVSKY Igor, igoroz@atr.bydgoszcz.pl

LESzCczYNsSKI Tadeusz, leszcz@atr.bydgoszcz.pl

LuTowskI Zbigniew, tupuszl@wp.pl

Institute of Telecommunications of UTA
Kaliskiego 7, 85-796 Bydgoszcz, Poland

Correlation analysis (CA) in PCM format is often used in signal recognit®gnals representation
in PCM format allows for calculate correlation functions (CF) with assigiueaxcy, however at the same
time causes a large number of multi-bit operations and leads to insuffieigolution and fast-acting of
CA. Therefore, in such tasks it is expedient to use small-bit differemigthods. However, the known
approaches to differential CA are not enough studied. This pappogeiis the resolution and fast-acting
increase of noisy signals CA in real time on base of modified differen@MPDPCM) algorithms.

* X X

22. Processing the complex signal in the acoustic processor of axebuoy system
RAGANOwWICZ Aleksandra, ragola@eti.pg.gda.pl
RuDNICKI Mariusz, \LAMON Roman

Gdansk University of Technology

Faculty of Electronics, Telecommunications and Informatics
Department of Marine Electronics Systems

Narutowicza 11/12, 80-952 Gfisk, Poland

The article presents digital methods for processing the complex signa excthustic processor of a
sonobuoy. The overall system design and the complex signal arenpees Two alternative methods for
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signal processing are discussed: in the time domain and in the freqden@in. Block diagrams of the
algorithms of both processing methods are included. The problems&u/mithe practical implementation
of data analysis methods are discussed. The problems are produdeel thenomena occurring in the
system’s analogue section and by the complexity of the computation relatexvtpowerful the digital
algorithms are. The computation errors in both methods are analyseddVantages and disadvantages of
the different signal processing methods are discussed, with emjpimetsis practicality of the device. The
advantage of the processing method in the frequency domain is expl@regzhic images of the results of
both processing methods are included on the example of real signeige@during the study.

* Kk K

23. Application of the perfect combinatorial configurations
for configure of high performance sonar systems
RizNYK Volodymyr, wriz@mail.atr.bydgoszcz.pl

University of Technology and Agriculture
Department of Telecommunications and Electrical Engineering
Kaliskiego 7, 85-796 Bydgoszcz, Poland

Perfect combinatorial configurations can be used for finding optitaaement of structural elements
in spatially distributed sonar or acoustic systems for configure highmpeaface systems with non-uniform
structure (e.g. arays of sonar antennas) with respect to positioréegsion, and resolving ability, using
novel design based on combinatorial configurations such as “Golatatst and difference sets. These
design techniques make it possible to configure sonar systems withdé&meents than at present, while
maintaining or improving on resolving ability and the other significant opegatimaracteristics of the
system.

* Kk K

24. Underwater communication system for shallow water using modiéid MFSK modulation
SCHMIDT Jan, Jan.Schmidt@eti.pg.gda.pl
ZACHARIASZ K., SALAMON R.,

Gdansk University of Technology
G. Narutowicza 11/12, 80-952 Gialsk, Poland

The paper describes the design and operation of the Modified MFSKnsysteunderwater com-
munication. Its function is to transmit data and commands from ships torwatsr objects in shallow
coastal waters and lakes. The system was primarily required to ensengyeefficiency in its underwater
section and the minimum of transmission errors. The emphasis was @neaordistortions produced in
piezoelectric transducers, an untypical source of errors.

* kX

25. The observation of reverberation in the ocean by acoustic cdnned receiver
SHCHUROV Vladimir, Shchurov@poi.dvo.ru

DOROZzHKO Benjamir’, bendor@iacp.dvo.ru

KUYANOVA Marianna

V.. Iichev Pacific Oceanological Institute
690041, Baltiyskaya St. 43, Vladivostok, Russia
*Institute for Automation and Control Processes
690041, Radio St. 5, Vladivostok, Russia

Results of observation of low-frequency tone pulse reverberationgp dpen ocean by means of the
combined sensor are presented. As the experiment showed, rggt #ue density vector of the echo-signal
carries information on properties of scattering directionality. The pdpmrs that the energy flux density
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vector of the field of surface—scattered low-frequency sound hidisrandom and regular contributions.
The regular contribution can be identified as the diffraction spectrumaifesed sound that is in line
with the theory developed by L. Brekhovskikh. Lifetime of regular olgletructures existing in surface
roughness is no less than 96 s as the experiment proves. The sotdgbaess diffraction lattice is likely
to be built of swell waves.

* kX

26. Application of PCA as an acoustical signal processing tool forlgject classification purposes
SoszYNsSKI Przemystaw, psoszynski@wp.pl
IGNACY Gloza, igloza@amw.gdynia.pl

Naval University of Gdynia
Smidowicza 69, 81-103, Gdynia, Poland

The authors presented a technique for an optimal representationustiaed signals for further ob-
ject classification purposes using different statistical and neural mthias based on principal compo-
nent analysis (PCA) which is a transformation of vectors localizéddimensional observation (feature)
space into lowern-dimensional component space retaining majority of included informaliba result-
ing improvement in classification efficiency by a chosen statistical clasgifie verified by a numerical
experiment.
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27. Synthesis of sonar images in the process of comparative naatgn
STATECZNY Andrzejl, astat@am.szczecin.pl
Patczy Nski Michal, mpalczynski@wi.ps.pl

IMaritime University Szczecin

Waty Chrobrego 1-2, 70-500 Szczecin, Poland
23zczecin University of Technology

Al. Piastéw 17, Szczecin, Poland

The main source of image information in the system of comparative pogitaiting is the image
of navigational sonar compared with a sonar chart generated on $ieedfa bottom shape model. The
paper presents a method of generating simulated sonar images indisleaénghe process of comparative
navigation.

* Kk K

28. Spatial variation in the occurrence and density of pelagic fish in lee tansk:
monitoring with hydroacoustic and catch methods

SWIERZOWSKI Andrzej, a.swierzowski@infish.com.pl

DoRroszczykLech

Inland Fisheries Institute
M. Oczapowskiego 10, 10-719 Olsztyn, Poland

The study was conducted in Lakefsk (surface area — 1042 ha, maximum depth — 53 m), in which the
former dominant was vendace. Commercial catch results from thel@eade indicate that there has been a
seventy-two-fold decreased in vendace stocks. Hydroacoustic éstimaicate that there are 7.9 million
fish in the pelagic zone. Approximately 93% of these inhabit the epilimnidh tfusand fistha '),
which is 7.6 times larger than that in the hypolimnion. There were 2.5 timesr figssh in a similarly sized
southern region of the lake in 2004 than in 2001. Using the numbersiespsatcucture, and individual
weight, the biomass of the fish inhabiting the pelagic zone was calculatedtat Kgha . The largest
share was of vendace at 45.7% (89.0heg '), followed by roach at 18% (35.0 Kga~ ') and bleak at
13.1% (25.5 kgha '). The share of 0+ age group vendace was determined to be 70%. hisexplain
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the decrease in commercial vendace catches caused by poor emriah conditions and overfishing.
It also forecasts an improvement in resources of this species in thegyears.
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29. The utility of synthetic aperture sonar in seafloor imaging
SzCZzEGIELNIAK Marcin, marcinszczegielniak@poczta.onet.pl

University of Technology and Agriculture in Bydgoszcz
Kaliskiego 7, 85-792 Bydgoszcz, Poland

Synthetic Aperture Sonar (SAS) is a high-resolution acoustic imaging igpehavhich is an exten-
sion of normal sidescan sonar imaging. The cross-range (azimuésalution in real aperture sonar is
dependent on distance to the illuminated scene and signal frequenmoWwée, required azimuth resolu-
tion usually needs a beamwidth narrower (enlarged real aperturethancan be achieved in practice
by sized physical antenna. Synthetic aperture sonar overcomessaldbestraints, which are discussed
in this paper. The specific mode of SAS explained and analyzed herewmnkas stripmapping. In this
mode, platform which contains a transmitter and a receiver, emits asthsdy pulses to the examined
area in range direction, which is perpendicular to the direction of travehpfmopriate coherent combina-
tion of received echos leads to formation of synthetically enlarged apeBynthetic aperture processing
allows to obtain a high-resolution image of the examined seafloor. This papers basic SAS processing
algorithm and shows some results of numerical simulation.
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30. Influence of the adcp geometry on the results of measuremen
SzczuckA Joanna, szczucka@iopan.gda.pl
SCHMIDT Beata, schmidt@iopan.gda.pl

Polish Academy of Sciences
Institute of Oceanology
Powstacow Warszawy 55, 81-712 Sopot, Poland

The problem of verification of the fundamental rule of operation of AtieDoppler Current Profiler
assuming the uniform current field within the four acoustic beams is stullieadysis of scattering differ-
ences observed in four beams allows us to conclude about the hoeitygeminhomogeneity of the flow
field. Geometry of the measurement performed by the ADCP is prekeftie distance between beams,
sampling volume and vertical resolution are studied in connection with themsysarameters and depth
of beam penetration. The so called anomaly index is invented in order tohiéndreas of the strongest
variability. Examples of the inhomogeneity of the acoustic field within the meassetup are presented
and analysed. Differences observed in the strength of echosigia@hed by ADCP (150 kHz) and ELAC
echosounder (30 kHz) are also analysed. Some reasonable aiqglarsae examined, like the resonance
of gas bubbles included inside the bodies and directional responseratlan

* Kk ok
31. Statistical energy analysis methods in marine applications
WERYK Mateusz, Mateusz.Weryk@cto.gda.pl

Centrum Techniki Okretowej S.A.
Osrodek Mechaniki Konstrukcji Okretu
Al. Rzeczypospolitej 8, 80-369, Gidsk, Poland

In this paper, general overview of Statistical Energy Analysis (SEAhotkis presented, especially,
SEA method in marine application is described — noise prediction on bodrd@se emission into the
environment (air and water). There are two examples of the use of SEA

* Kk ok
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32. Transparent PLZT ceramics and their practical use
ZACHARIASZ Radostaw, rzachari@us.edu.pl
CzERWIEC Marek, IL.czuk Jan

University of Silesia

Faculty of Computer and Material Sciences
Department of Material Science
Zeromskiego 3, 41-200 Sosnowiec, Poland

Piezoelectric ceramics lead zirconate titanate (PZT) is a material of highdledfical importance due
to its applications in solid-state actuators, transducers and sensorsidracan be substituted for PB
ion in PZT system (as called PLZT) because of its similar ionic sizes. Thiranmarizes properties of
transparent PLZT ceramics and their practical use.
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33. Precision acoustic navigation for remotely operated vehicles (/)
ZIELINSKI Adam, adam@uvic.ca
ZHouU Li, Izhou@uvic.ca

University of Victoria
Department of Electrical Engineering
P.O. Box 3055, Victoria, B.C., Canada V8W 3P6

The ability to navigate a ROV to exact bottom locations or along a precise paskéstel to many
scientific and engineering tasks. Bottom and water column surveys alpregiae and repeatable trajec-
tory allow the monitoring of chemical and physical variables, and the stiidgdimentation processes
and biological phenomena. Precise navigation is also required forrbggidtion synthetic sonar obser-
vations and for placement and retrieval of various devices on the boftbi® paper reviews principles
behind acoustic navigation and provides a survey of commercially aleilitva-Short Baseline (USBL)
navigation systems. A novel high precision navigation system is propgbsedffers several advantages
over the surveyed systems. Specifically, the precise position and trgje€ROV tethered by a cable to
a bottom node is obtained using sensitive phase measurement of ati@s@nal. Proof of this concept
through shallow-water and deep-water prototypes will be carried autlgtat the University of Victoria.

* Kk K

34. Method of creating patterns for hydroacoustics signals
ZAK Andrzej, andrzej-zak@wp.pl

Naval University of Gdynia

Smidowicza 69, 81-113 Gdynia, Poland

The paper presents method used to creating patterns for hydroasaigtials for necessity of sound
identification or classification. First the mathematical fundamentals, withikbrg to separate processed
blocks, of proposed method were introduced. Next the descripticrabzed research and discussion about
some obtained results were presented. At the end of the paper the direttevelopment in creating
patterns for hydroacoustics signals and its selectors were pointed.

* Kk K



