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THE SECTOR-SCANNING SONAR FOR ENSURING
OF THE SURFACE DISPLACEMENT HIGH-SPEED SHIPS’ MOVEM ENT SECURITY

In the article are considered certain new hydrostiodiacilities for the underwater conditions illimation in
order to protection of the surface displacemenittsigeed ships’ movement. The scanty depth undestiipés keel and
collision with free-drifting and fixed underwatebjects apply to number of basic navigation dangetis. considered
the sector-scanning sonar of underwater spacein @f ship, in which composition a depth soundihgnnel is taking
part. The developed specially designed signal msmrs, which are realized on the basic of modefahsmdware
features, the usage of complex sounding signathled us to increase sonar surveying efficienogoinditions of the
high-speed displacement ships considerably.

HYDROACOUSTICAL FACILITIES, UNDERWATER SITUATION, MVIGATION
DANGERS, SECTOR-SCANNING SONAR, DISPLACEMENT SHIPS

The sector-scanning sonar (pic. 1) is served ferrtavigation protection of displacement
high-speed transport and passenger ships sattiolgiding Arctic voyages.

The sonar ensures the illumination of underwat@iaton in front of the ship at a distance
to 2000 m for the purpose of objects detectionihgctv are navigation danger.

The surveying sector:

- azimuth, deg - £33; (relative to ship’s diametrane);

- angle of elevation, deg - 20; 8 (of operator’s cbyi

The number of headed rays in azimuthal plane is 24.

In the composition of sonar also are realized:

- bathymetric channel, which is ensuring a deptimdang under the ship’s keel within 0,5-
200 m with visual displaying current relief on thereen and automatic signaling about dangerous
value of the depth under the ship’s keel;

- system of automatic rating of the dangerous aagrimg of ship with localizing object and
classification of objects on the basis of navigatianger;

- system of the visual, voice and sound signalihghe navigator about the navigation
dangers and dangerous depths in surveying sectbe ainderwater space on the ship head;

- system of the automatic adaptation of workingdittons to the current hydrolocation
conditions;

- the sonar functionality diagnostic;

- the noninterruptible recording of hydrolocatiamdabathymetrical files and current values
of the control commands during no less than 250shauth next possibility of the playing on the
sonar’s display.
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Pic. 1 - The sector-scanning sonar for the displacement high-speed ships

The structure of the hardware features of the modector-scanning sonar “HYDRA”,
which was developed in 2010-2011, is representeti®pic. 2.
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Pic. 2 - The structure of hardware features of the sector-scanning sonar «<HYDRA»

The composition of the sector-scanning sonar’s\kard features, which structure chart is
painted on the picture 2, includes next units:

The device 1 includes:

1) unit PS:
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- arc multiunit horizontal surveying combined amtans represented in arc plane with 26
active components each is produced with 12 actalewave components on the generatrix of arc
sector;

- the transceiver converter of the echo sounderchviiirectional characteristic (DC) is
directed to the bottom;

2) unit ASU — multi-channel antenna switches unitthie switching of active acoustical
components of the arc antenna in the time of ttiansrom remission mode of sounding signal to
the echo-sounds reception mode:

- in the remission mode — to sounding signals ladoils’ SSO outputs;

- in the reception mode — to suitable inputs afodtictory enhancers IE;

3) unit ISPU — introductory signal processing wahsists of:

a) 48 introductory enhancers IE which are used tfe echo signals enhancement,
introductory frequency filtering, conversion of theurrent values to 10-digit binary code and the
codes’ delivery onto suitable inputs of introdugtprocessing signal processor IPSP;

b) introductory processing signal processor foroesignals IPSP is realized on the basic of
EPLD series “Cyclone 3” which is implementing aligfoms:

- multi-channel transversal filter for the formingthe azimuthal plane 24 spatial rays and
conformed filtration of echo signals are receivedhese rays;

- command forming for the optimization of the warficonditions of transceiver path on the
basic of the current hydrolocation conditions rgsin

- finding (evaluation) of the underwater objedpatial location;

- forming of device’s 1 interface with devices ded 4.

On the high-speed ship the device 1 must be iestatito fairwater for the purpose of
hydrodynamic frontal resistance, cavitation effestd running noises decrease.

The fairwater can be installed on the outboardateand be fasted to board, head or ship’s
stern on hydrojet ships. The fairwater can be llgstaon the pulling-and-running equipment which
is pulled out ship’s bottom borders when sonarasking.

The device 1 can be installed also on the headtsdfithe ship.

The device 16 consists of:

1) emitting path signal processor (ESP) which is realion the basic of EPLD series
“Cyclone 3” which is implementing algorithms:

- forming of emission signals with fixed frequency fifing temporal and phase
structure for the running the four sounding sigmgserators SSG1...SSG4;

- echo sounder running and processing of echo sosrgignals;

2) four sounding signals generators SSG1...SSG4 whieh feeding components of
suitable modules of arc antenna;

3) manageable rectifier BPSU, is regulated within +46-150V with help of commands
which are arriving from suitable outputs of sigpadcessor ESP.

Output voltage BPSU is in keeping with fixed endtapability of sounding signals and is
used for the accumulator charging (AU1 and AU2)iclvlenergy ensures fixed energy parameters
of sounding signals in output of generators SSG1G4£S

The device 4 is realized on the basic of laptopmater EC1866 and ensures:

- panoramic displaying of underwater conditions irveying sector;

- detected targets rating by navigation danger coiter

- displaying of the bottom relief and the value ofreat depth under ship’s keel,

94



I|SSN 1815-8277. liopoaxycmuunuii sicypran (IIpobremu, memoou ma 3acobu docrioxcenv Ceimosozo oxeany). 2012. Ne9

- automatic sonar’s functionality diagnostics;

- sonar’s working conditions choice by operator.

The navigation danger's band edges are assignethdirthe ship to realize algorithm of
automatic rating of spoted targets by navigatiomgea criterion by operator (navigator):

- the edge which locates minimal permissible distaiscenough to deviation from
collision between sheep and spoted underwater thbjec

- permissible minimal value of dangerous depth undesl which protects ship’s
movement.

Every spoted underwater object including bottoniasg within the navigation danger band
evaluates as navigation danger automatically. \Wighappearance of navigation danger or her risk
the navigator signaling is switched on automatycall

The sector-scanning sonar ensures near underwat@omment’s illumination and has
performance characteristics is given in table 1.

Table 1
Specifications Sonar’s data

Sector of scanning

- in vertical plane, deg 20;8 tA¢ command from panel

- in azimuthal plane, deg +33; £4* ralatto DP

*) At the command from pane

Maximal detection distance, m It is specified at the runnin
(Reg>51; Prio>0,9) to 2000; tests for each ship

Amount of rays at the reception 24
Instrumental error of distance rating, % 10,25

Distance scales, m 15; 250; 500; 1000; 2000

Instrumental resolving ability by
distance, m 0,25;0,5;1;2;5

Instrumental error of angular coordinatel,5
rating, deg

Weight and overall dimensions of sonar's devices
Device’s name Dimension,mm Weight, kg
Device 1 308390x508 _inair-53
in water - 5,0

Devicel6 546850x289 42,5
Device 4 352294x79 5,7

The maximum medium’s movement speed (to 40 knotsrhwis permissible to ensure
sector-scanning sonar’s performance characteristidstermined with ship-medium’s noise level is
reduced to arc antenna’s surface and her valupesified for each ship at the stage of running
tests.

The photos of sonar’s devices are given on theipast3-4.
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Device 16 Device 16 with opened cover
Pic. 3-Devicel Pic. 4
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© A K. Jonx:xukoB
I JPOJIOKATOP CEKTOPHOTI'O OI'JIAAY JJisA 3BABE3NNEUEHHS
BE3IEKU PYXY HAJIBOAHUX BOAOTOHHA)KHUX NIBUAKOXITHUX CYJEH

VY crarTi po3risHyTI A€SKi HOBI TiIpOoaKyCTHYHI 3acO0M BHCBITJICHHS ITiJBOAHOI OOCTAHOBKH IS
3a0e3redyeHHs Oe3leKH PyXy HAJBOJHUX IIBUJAKICHUX BOJOTOHHAXHUX cyAcH. HemoctaTHs rnmmOuHa min
KiJleM cyqHa W 31TKHEHHS 3 BUIBHO ApeiyrounMu i cTaliOHapHUMH MiABOAHUMH 00'€KTaMHU HaJeXaTb J0
OCHOBHHX HaBITamiitHIX HeOe3neK. Po3riasgaeTbes TiAPOIOKaTOp CEKTOPHOTO OIIISTY IiIBOAHOTO IIPOCTOPY
morepea CyaHa, 0 CKIQay SIKOTO BKJIIOUEHUH KaHal BUMIpY DIHMOWHHW. P03po0iieHi cWrHallbHI crel
MPOIIECOPH, MO0 BUKOHAHI Ha OCHOBI CyYacHUX IPOrpaMHO-almapaTHUX 3aCc00iB, BUKOPUCTAHHS CKJIaIHUX
30HIyBIBHUX CHTHAJIB JIO3BOJIIIO CYTTEBO MiABUIUTH €(EKTHUBHICTH TLAPOIIOKAMIMHOTO OTJISAY B yMOBax
MIBUIKICHIX BOAOTOHHAKHHX CY]IiB.

© A K. Jonx:xukoB
THAPOJOKATOP CEKTOPHOI'O OB30PA JIUIS1 OBECIHEYEHUS BE3OITACHOCTH
JABUKEHU S HAJIBOOAHBIX BOJOU3SMEIIAIOIINX BBICTPOXO/JHBIX CYIOB

B crartbe pacCMOTpPEHBI HEKOTOpPBIE HOBBIE THAPOAKYCTHUECKHE CPEICTBA OCBEIIEHHUS ITOIBOIHON
006CTaHOBKH It 0OecredeHus 6€30MacHOCTH ABIDKEHHS HaIBOIHBIX CKOPOCTHBIX BOJOM3MEIIAIONINX CYIOB.
Henocratounas rioyOMHAa TOJ KHJIEM CyAHA W CTOJKHOBEHHE CO CBOOOMHO mpeddyrommMu U
CTAallMOHAPHBIMU ITOJBOJHBIMH OOBEKTAMH OTHOCSATCS K YHCIIy OCHOBHBIX HaBHTAIMOHHBIX OIMACHOCTEH.
PaccmarpuBaeTCs THIPOIOKATOP CEKTOPHOrO 0630pa MOABOIHOTO MPOCTPAHCTBA BIIEPEIN CYIHA, B COCTaB
KOTOPOTO BKJIIOYCH KaHAl HW3MEpeHHs TIyOuHbI. Pa3paboTaHHBIC CHUTHANBHBIC —CHEHITPOIIECCOPHI
BBIMOJIHCHHBIC Ha OCHOBE COBPEMCHHBIX IMPOrPAMMHO-ANMAPaTHBIX CPEJICTB, HCIOIL30BAHUE CIOXHBIX
30HINPYIOIINX CHTHAJIOB MMO3BOJIMIIO CYIIECTBEHHO IMOBBICHTD 3()()EKTHBHOCTH THAPOIOKAIIMOHHOTO 0030pa
B YCJIOBHUSIX CKOPOCTHBIX BOJJOM3MEINAIOIINX CY/IOB.
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