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HAyYHO-TEXHHUYECKUI COOPHUK

10.41. Kokopun, A.M. Manslies
MeToabl GOopMHUPOBAHUSA IKBHIUCTAHTHOH AHTEHHON pelieTKH 115 ceprueckoi

FI/I}IpoaKyCTI/I‘leCKOﬁ AHTCHHBbI
B cmamve npusooumcs onucanue u cpagnenue pasiuiHblx Memoo0o8 pagHOMepHO20 pasmewenus 2u0poaKyCmueckux
npeobpasosameineii Ha Kopnyce cgepuieckoli anmentvl. O6CyHCOarOmMes Mamemamuyeckue Kpumepui pa6HOMEPHOCU
pasmeujenus npeobpazosameneii u ux cesi3b ¢ UOPOAKYCIMULECKUMU CEOUCMBAMU CHePpUHeCKUX AHMEHHBIX PEeUEemOK.
Knrouesvie crosa: cgpepuneckas anmennas peuiemra, pacnoioxicenue mouexk Ha cpepe, MUHUMYM dHepIUU CUCHEMbL
mouex Ha cghepe, 2u0pPOIOKAMOP KPY208020 0030pda.

Kokorin J.J., Maltsev A.M.

Methods of formation of equidistant array for spherical sonar antenna

In the article the description and comparison of various methods of sonar transducers uniform arrangement on
spherical array housing are presented. Mathematical criteria of uniformity of transducers arrangement and their relationship
with hydroacoustic properties of spherical arrays are discussed.

Key words: spherical array, arrangement of points on sphere, minimum of energy of system of points on sphere,
scanning sonar.
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B.b.KykoB

ITos1e MJIOCKOM KPYI/10il AHTEHHBI

PaCCMOmp@H 60npoc o noJje 6 OnuoicHell 30He U 30He (DPEHQJZ}Z NJ10CKO20 KpPYeloco nNoputts, pacnojlodiCeHH0c0 6
OeCKOHEUHOM IHCeCKOM IKpane. HOlelleHO anaiumudecKkoe peuleHue.

Kniouesvie cnosa: zu()poaxycmuqecmm AHMEeHHA, noJjie U3J1y4eHUsl, OnudicHAA 30HA, 30HA (Dpeﬂeﬂﬂ.

Zhukov V.B.

Field of flat circular antenna

Problem of field in near zone and Fresnel zone of a flat circular piston placed in infinite rigid baffle is considered.
Analytical decision is received.

Key words: sonar array, radiation field, near zone, Fresnel zone.
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IO I1. Tloaraiickuii, U.A. CockyHoBa
Ounenka 3()(peKTUBHOCTH AJITOPUTMA AANITANMUA, OCHOBAHHOI0 HA KPUTEPUU MAKCUMYyMa
NpaBa0Noa00us

Cmambs nocesujena 60npocam oyenKu dPpexmusnocmu adanmueHol 06pabomxu npu npueme cmecu cueHana u
nomexu. [lpusoosames ananumuiecKue 8ulpadcerus Os pacuemos 8bIX00H020 dPghexma uepe3 UHMEHCUBHOCb
NPUHUMAeMOo20 cuenana. Paccmompensl pasnuunvle sapuanmol 3a8UCUMOCY UHINEHCUBHOCIU NPUHUMAEMO20 CUSHANA O
PA3HBIX MUNOS yeell. mopneod, no080OHAs 100KA, HAOBOOHbIN KOPADb.

Knrouesvie cnosa: aoanmuenas obpabomxka, s¢hpexmugnocms cucmemvl, UHMEHCUBHOCTb CUSHANA, S ekmusHas
nonoca npuemd, WyMoneieHeamop.

Podgajskij J.P., Soskunova I.A.

Efficiency estimation of adaptation algorithm, based on criterion of maximum likelihood

The article deals with problems of estimation of adaptive processing efficiency at reception of signal and noise
composition. Analytical expressions for calculations of output effect via received signal intensity are presented. Various
variants of dependence of received signal intensity on different types of targets - torpedo, submarine, surface ship - are
considered.

Key words: adaptive processing, system effectiveness, signal intensity, effective reception band, passive sonar.
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N.B. Martseesa, E.JI. llleitnman
HpOFH03 OoNnpeacJeHUusl KOOpAUHAT eI HA OCHOBE I/IH(l)OpMaI[I/II/I OT pa3/IMYHbIX CUCTEM
Ha0JII0AeHUu sl

Ananusupyiomes aneopummul onpedeienus KOopouHam 06beKmos 6 3a0AHHbIN MOMEHM 8PEMEHU U NPOSHO3A BPEMEHU
0OHapydIcenus npu 3a0aHHOU OUCMAHYUL 00 00BEKMA C Y4emOM PA3TUYHBIX UCXOOHBIX OAHHBIX 0 MEKYWUX KOOPOUHAMAX
o0bvexma. DhpexmusHocms aneOpUMmMos OYEeHUBANACH NO KPUMEPUIM CUCTIEMAMUYECKUX U CPEOHEK8AOPAMULEeCKUX
nozpeuHocmeil NPo2HO3a OYEHOK KOOPOUHATI.

Kniouesvie cnosa: npoznosz napamempos 0gudicenusi 00beKma, CpeoHeK8aopamuyecKkas noepeunHocno,
cUCmeMamuyeckds RO2PewHOCb.

Matveeva |.V., Sheinman E.L.

Prediction of target position based on information from various observing systems

Algorithms of extrapolation of object position in the set time interval and prediction of acquisition time at the set
distance to object taking into account various initial data on current object coordinates are analyzed. Efficiency of algorithms
was estimated by criteria of systematic and mean square errors of prediction of coordinate estimations.

Keywords: prediction of object motion parameters, mean square error, systematic error.
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E.B. Bunnuk, I'.M. I'nebosa
Moauduxanus merona [IpoHu 1Jist 00padOTKU CUTHAJIOB, TPUHUMAEMbIX BEKTOPHO — CKAJISIPHOM

AHTEHHOM

B pabome npeonazaemcs moougpurayua memooa Iponu ona 06pabomxu cueHaio8, NPUHUMAEMBIX 8EKMOPHO-
CKANAPHOU AHMEHHOU. AKMYanbHOCMb PACCMAMPUBAEMOtl 3a0aiu C8A3AHA ¢ MEXHUYECKUMU OOCTNUNCEHUAMU 6 00nacmu
KOHCMPYUPOBAHUS U CO30AHUS 8EKMOPHBIX NPUEMHUKOS, USMEPSIOWUX KOIeOamenbHy cKopocmy yacmuy. Hccnedyemes
Memoo npu pabome HA QoHe OUHAMULECKO20 WYMA MOPSL, 8eKIMOPHO-CKANAPHbIE XAPAKIMEPUCTIUKY KOMOPO20 OMAUYAIOMCS
O CKANAPHBIX XAPAKMEPUCTNUK U UMEIOM Yeblll PAO HEeCEOUCIBEHHbIX CKANAPHOMY Noaio napamempos. Hccieoosanue
Mmooughuyuposannozo memooa Iponu, ocywecmenaioujezo oyeHKy napamempos J10KAIbHO20 UCTHOYHUKA (V2N08bIX KOOPOUHAM
U MOWHOCTU), BLINONHAEMCA HA OCHOBE KOMNBIOMEPHO20 MOOeauposanus. I10CKonvKy Xapakmepucmuxu 8eKmopHo-
CKANAPHO20 WYMOBO20 NOA U3YUEeHbl He 8 NOTHOU Mepe, MO 0OHOU U3 OCHOSHBIX COCMABIAIOWUX UMUMAYUOHHO2O0
NPOZPAMMHO20 KOMNIEKCA ABNAEMCS OJOK MOOTUPOBAHUs BeKMOPHO-CKAAPHOU WYMOBOU cocmagisiowell, 00Ycl061eHHO
6360IHOBAHHOU NOBEPXHOCMBIO MOPA, HA (hOHE KOMOPOT 6e0emcs npuem nonesno2o cueHana. CpagHumenvHolll AHaIu3
NOKA3a, YMO NOSPEUIHOCIU OYESHKU NAPAMEMPO8 TOKATbHO20 UCTNOYHUKA C UCTIONb3068AHUEM 6EKIMOPHO-CKANSAPHOU AHMEHHb
HAMHO20 MeHblULe, YeM NPU UCHONIb308AHUU CKATAPHOU AHMEHHbL, YMO 0COOEHHO 6AXHCHO NPU HUSKUX OMHOUEHUSX
CUSHA/NOMEXa HA 6Xx00e NPUEMHOU CUCTIEMbI.

Knrouesvie crosa: memoo [ponu, 6eKmMopHo-CKATAPHAS GHMEHHA.

Vinnik E.V., Glebova G.M.

Modification of proni method for processing of signals received by vector — scalar antenna

Modification of Proni method for processing of signals received by vector-scalar antenna is offered. Urgency of the
considered problem is connected with technical achievements in the area of design and creation of vector receivers measuring
oscillatory speed of particles. The method is investigated at work against dynamic noise of the sea which vector-scalar
characteristics differ from scalar characteristics and have number of parameters unusual for a scalar field. Research of the
modified Proni method carrying out estimation of local source (angular coordinates and strength) parameters is carried out
on the basis of computer modelling. As vector-scalar noise field characteristics are not thoroughly studied, one of the basic
components of imitating software is block of modelling of vector-scalar noise component caused by ruffle sea surface against
which reception of desired signal is conducted. Comparative analysis has shown that the error of local source parameter
estimation with the use of vector-scalar antennais less, than at use of scalar antenna, which is especially important at low
signal/noise ratio on receiving system input.

Key words: Proni method, vector-scalar antenna.
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A.A. Bonkosa, M.H. Hukynun
HNuTepBaJ BpeMeHU HAO/II01eHNSs], HEOOXOAMMBIii /1J151 OLlEHUBAHUS MapaMeTpa «BeJIUYNHA

HU3MCHEHUSA CUTHAJAa» C HEeJIbI0 KJIaCCI/I(l)I/IKaIIHI/I HCTOYHHKA

Paccmompena noepewnocmo oyeHKu KiaccupukayuoHHO20 napamempa «8eauiuHa UsMeHeHus CUSHANA .
Ipeonooicena gpopmyna 0na pacuema uHmepseana 8pemeHu, Heooxo0UMo2o 0Ji OYEeHUBAHUSA KIACCUPDUKAYUOHHO20 Napamempa
€ 3A0aHHbIM KA4ecmeoM.

Knrouesvie crosa: wiymonenencoganue, 6eIudUHA USMEHEHUA CUSHANA, NOZPEUIHOCTb OYEHKU, 8DeMs HAOMIOOeHUs.

Volkova A.A., Nikulin M.N
Interval of observation time, necessary for estimation of parameter« signal variation value » for

source classification

Estimation error of classification parameter «signal variation valuey is considered. Formula for calculation of time
interval necessary for classification parameter estimation with set quality is offered.

Key words: passive listening, signal variation value, estimation error, observation time.
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A.I'. Tony6es, I1.A.Mon4yaHoB
MeTtoauka aHAIH3a IOMEX0YCTOHYHUBOCTH 1eKOIMPOBAHNS TaHHBIX, MlepelaBaeMbIX yepe3

MHOI0J1y4€eBOi KaHaJl

Ionyuenvl coomuoutenust 05t paciema 8epOSIMHOCHHbIX XAPAKMePUCMuK 0eKoOUPOBAHUSL CUSHATIO8 CUCTEMbL
nepeoauu OaHHLIX NPU MHO2OIYYE80M PACIPOCMPAHEHUU. AHATUSUPYEMCS U3BECMHASL «CUCMEMA C UCTbIMAMENbHbIM
UMRYTLCOM U NPEOCKA3AHUEM» C NPOCMbIM KOOUposanuem (m.e. 6e3 npumeHeHust K0008, UCHPABIAIOuUX OuwubKu), 8 KOMopou
COBOKYNHOCHb NPOYEOYP CUSHATLHOU 8PeMEHHOL 00pabomKu umeem cmpykmypy 08yXCmyneHyamozo KoppeisyuuoHHo20
npUemMHUKa. AHanu3 nPOU3BOOUMCs ¢ Y4emom nocpeuHOCmel OYeHUBANHUSL UMNYIbCHOU PeaKyuy KaAHAad, 00YCl061eHHbIX
KOHEUHbIM OMHOUeHUeM CUsHa/wiym. [Ipusoosmes npumepsl pacuemos no npeoiasaemol Memoouxe.

Kniouesvie cnosa: oannvie, MHO20IY4e80U KAHAL, UMRYIbCHAS PEAKYUSL, 3AMUPAHUSL, OeKOOUPOBAHUE, 6EPOSIMHOCHLb
oumudKuU.

Golubev A.G., Molchanov P.A.

Analysis of noise immunity of decoding of data transferred on multipath channel

Relations for calculation of probabilistic characteristics of decoding of data transmission system signals at multipath
propagation are received. Known «system with test pulse and prediction »with simple coding (i.e. without application of
debugging codes) in which set of procedures of signal time processing has structure of two-level correlation receiver is
analyzed. The analysis is made taking into account errors of estimation of channel pulse response, conditioned by final
signal/noise ratio. Examples of calculations with the use of offered technique are presented.

Key words: data, multipath channel, pulse response, fading, decoding, error probability.
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K.II. JIrBOB
OuenuBaHue 3aTyXaHHUA 3BYKa B MOPCKO#i cpee NpU 0JIM3KOM K BEPTHKAJIBLHOMY U3JIYYEHUIO U

NNpUueMy 3XO0CUIrHAJIOB

Paccmampusaiomes ciyuau 6epmuKkaibH020 Uil O1U3K020 K 8ePMUKALU PACHPOCIPAHEHUs. 36YKd, UMEIOWUEe MECMO 8
HABU2AYUOHHO - 2UOPO2PAPUUECKUX U PblOONOUCKO8bIX npubopax ¢ pabouumu yacmomamu bonee 10...15 kl'y. Oyenuganue
KO(hpuyuenma 3amyxanust BPOU3600UMCsL RO COOMHOUEHUSIM, 3AGUCIUUM 0N YACMOMbL, MEeMREPANYPbl, COEHOCU U
eudpocmamuuecko2o oasienust. Koaguyuenmol na kaxcoom cmanoapmHom 2opuzonme 2iyouHvl ONpeoeisiiomest ¢
UCNONb306aHUeM 2udpoocudeckux oanHvix no Muposomy oxearny WOAODI ¢ cemxoii 6 0.25 epadyca. Oyenusanue nomeps Ha
mpacce pacnpocmpanenus nPouU3800UmMcs MEMoOOM KyCOUHO-TUHeUHOU annpokcumayuu. IIpueodsmes npumepul 0st
pazauunvix mouek Mupoeozo oxeana.

Kniouesvie crosa: koagpguyuenm samyxanus, yacmoma, memnepamypa, CONeHOCmb, 2u0pOCmamuieckoe dasienue,
WOAO1.
Lvov K.P.
Estimation of sound attenuation in marine environment at close to vertical radiation and echo

signal reception

Cases of vertical or close to vertical sound distribution, which takes place in navigation - hydrographic and fish-finding
devices with operating frequencies more than 70 ... 15 kHz, are considered. Estimation of attenuation coefficient is made on
relations depending on frequency, temperature, salinity and hydrostatic pressure. Coefficients on each standard depth horizon
are determined with the use of accessible hydrological dataset on Oceans WOAOQ1 with a grid of 0.25 degrees. Estimation of
losses on distribution path is made by method of piecewise -linear approximation. Examples for various points of Oceans are
resulted.

Key words: attenuation coefficient, frequency, temperature, salinity, hydrostatic pressure, WOAOL.
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H.C. Kapuwnes I'.H. Ky3nenos, A.A. JIynpkoB
OO0HapyskeHHe MATOUIYMHOI0 MCTOYHHKA CUTHAJIA M OLICHKA ero KOOPAUHAT B MEJKOM Mope ¢

HCITIOJIBb30BaAHUEM CKaﬂﬂpHOﬁ NJIN BeKTOPHO-CKaHﬂpHOﬁ AHTEHH U COrJIAaCOBAHHOM (1)I/IJ'IpraIII/II/I
Buinonusiemes cpagnenue sghgpexmusnocmu 0OHApysiCeHUs u OYeHKu neiened, OaIbHOCHU U 2YOUHbL MALOWYMHOU
yenu ¢ UCNONb308AHUEM UOCHMUYHBIX NOJYYUTUHOPUYECKUX aHmeHH — ckansaphol anmennvl (CA) u 6eKmopHO-CKalspHoU
anmennwvl (BCA) ¢ mpex- unu wemoipexxomnonenmuvimu npuemuuxamu. Iokasano, umo BCA obuapysicusaem yens u
oyeHusaem ee KOOPOUHAMbL NPU OMHOUeHUU cueHanr/nomexa Ha 5—6 0B menvuwem yem CA. Yemanoeneno, umo
PazpabomanHblil AneOpUmm OYeHKU NApamMempos, UCHOIb3VIOWUL YACMOMHO-NPOCMPAHCMEEHHbLE 3A8UCUMOCTU
unmephepeHYUOHHbIX MAKCUMYMO8, Odem YCMOUYUBbLE OYEHKU OAIbHOCIU U 21YOUHbL, 8 MOM YUCTe NPU YMEPEHHOU
HeonpeoeieHHOCMU Napamenpo8 80IHO800d 800Jb MPACCHl PACHPOCHPAHEHUsL CUSHATIO8.
Kniouegvie cnosa: 6ekmopho-ckaniapuas anmenna, 0GHapydIceHue, OYeHKa neiened, OaIbHOCmu, 21yOUHbL U
NPUBLOEHHOU UYMHOCTU UUPOKONOLOCHO20 UCIOYHUKA, NOMEXOYCIMOUYUBOCHTD.
Karishnev N.S., Kuznetsov G.H., Lunkov A.A.
Detection of low-noise signal source and estimation of its coordinates in shallow sea using scalar or

vector-scalar antennas and matched filtering

Comparison of efficiency of detection and estimation of quiet target bearing, range and depth with the use of identical
semicylindrical antennas —scalar antenna (S4) and vector-scalar antenna (VSA4) with three- or four-component receivers is
carried out. It is shown that VSAdetects target and estimates its coordinates at signal/noise ratio 5-6 dB smaller than SA4. It is
found out that the developed algorithm of parameter estimation using frequency-space dependences of interference maxima,
gives steady estimations of range and depth, including cases of moderate uncertainty of waveguide parameters along signal
propagation path.

Keywords: vector-scalar antenna, detection, estimation of bearing, range, depth and reduced noisiness of broadband
source, noise immunity.
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I'.O.Paiixo O.A IlaBnosckuii, B.C.MenpkaHoBUY
TexHoJIOrMs IPOrPAMMHUPOBAHUSI MHOTONIPOIECCOPHOI 00PA0OTKH IMIPOAKYCTHYECKHX CHTHAJIOB

Ha BBIYUC/IUNTECJIBbHBIX yCTpOﬁCTBaX ceMelicTBa «KOMIHUB»

s noodepacku paspabomku npoepamm yugposou obpabomiu cuenanos (LJOC), npednasnauentvix 0/ 8bINOAHEHUs
HA MHO2ONPOYECCOPHBIX BLINUCTUMETbHBIX KOMNIEKCAX, (PYHKYUOHUPYIOWUX HA 6a3¢ OMedeCcBeHHbIX CUCHATbHBIX
npoyeccopog cemeiicmea «Komousy, cozoana bubnuomexa napaiienshoti oopabomku cuenanog (I10C), obecneuusarowast
VHUGUKAYUIO 06MEHO8 pacnpedeneHHbIMU MHO2OMEPHbIMU 0Obekmamu Oannwlx. Komnnexc ymuium «Macmepy
npedocmasisem noab3osamenio epaghuieckuii unmepetic 0 co30anus u peoakmuposarus 0ovekmos oubauomexu IOC ¢
yuémom cneyugpuku mroeononvzosamenvckou paspadbomxu 110 [JOC.

Kniouesvie crosa. cusnanshvle npoyeccopsi, MyITbmunpoyeccopHoe npoepammuposanie, ceHepayus npoepammHo2o
K0oa.

Rajko G.O., Pavlovskij J.A., Melkanovich V.S.
Technology of programming of multiprocessor processing of hydroacoustic signals on "*komdiv**

Computer set

Library of parallel signal processing (PSP), providing unification of exchange of distributed multidimensional data
objects is created to support working out of programs of digital signal processing (DSP), intended for realization on
multiprocessor computer systems functioning on the basis of domestic signaling processors of "Komdiv" set. Utility set
"Master" provides user with graphic interface for creation and editing of PSP library objects taking into account specificity of
the multiuser design of DSP software.

Key words: signaling processors, multiprocessor programming, program code generation.
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B.A. Anekcanapos, K.K.Hukutun, A.W. Peibakos
AJTOpUTMBI U METOANKH Pa3padoTKH, pacyeTa U MOCJeAYI0UIero NpoeKTHPOBAHUS
TpaHchoOpMaTOPOB PaaAH0IJIEKTPOHHOMH annapaTypsbl

Haubonee nonno npopabomana meopus u Memoobl paciema « CUL0BbIX» MPAHCHOPMaAmMopos, NPeOHA3HAYEHHbIX Ois
nepeodayu dnekmposnepeult (He UHGOPMAYUOHHBIX CUSHATIO8) C YUemOoM peuletuss pacCMOMPEHHbIX 8 OAHHOU cmambe 3a0ay.
Pazeumul Memoovl ONMUMU3AYUY MPAHcHoOpMamopos, Hanpumep no MAacco2adapumublm napamempam (8 yCiogusx

3a0aHHO20 hepezpesa), NO MAMePUAIOeMKOCHU, NO YEHOBbIM NOKA3AMENAM U M.N.
Kniouegvie cnosa: mpancgpopmamop, 2anveanuueckan paseaska, 2u0poaKycmuieckue yCmpoucmad.

AleksandrovV.A, NikitinK.K., RybakovA.l.
Algorithms and techniques of working out, calculation and subsequent designing of transformers of

radio-electronic equipment
Theory and methods of calculation of "power™ transformers intended for transfer of electric power (not information
signals) taking into account decision of the problems, considered in this article, is most fully studied. Methods of transformer



optimization, for example on mass and dimensions parameters (in the conditions of the set overheating), on materials
consumption, on price etc. are developed.
Key words: transformer, galvanic separation, hydroacoustic devices.
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B.B. Konecanuenko, U.C. konsuukos, A.JI. [llyros

¢ GeKTHBHOCTH NIPUMEHEHHS NAYeYHbIX U OJMHOYHBIX 30HAUPYIOLIMX CUTHAJIOB T'HIPOJI0KATOpPA

Ananuzupyemcs d¢ppexmusnocms nPUMEHEHUs NAYEUHbIX U OOUHOUHBIX 30HOUPYIOWUX CUSHATLO08 8 2UOPOLOKAMOpe NPU
PAa3IULHbIX peualowux npasuiax obuapyicenus yeau. Ilokazano, 4mo naueunvlli CUSHAA NPU NPOYUX PAGHBIX YCIOBUAX
npoucpwieaem 00UHOYHOMY CUSHATY 8 CyYae NPUMEHEHUs NPABUIL C UCHOb308AHUEM KYMYIAMUBHOU 8EPOSMHOCTIU.
Paccuumana spghexmusnocms pasnuunvix 30HOUPYIOWUX CUSHANO8 KAK QYHKYUU YUCIA CUSHATIO8 8 NAUKE U RAPAMEMPO8
pewarowux npasu.

Kniouegvie crosa: naueunulii vacmomno-pasneceHHblli CUSHAL, KAHAL CO CILYYAUHBIMU NAPAMempamu, peuarouue
npasuna oOHapYICeHUs Yeau, PeACUM «4ACMbIX NOCHLIOKY, OUOIUOMEKA 30HOUPYIOWUX CUSHANIO8

Kolesnichenko V.V, Shkolnikov J.S., Shutov A.L.

Efficiency of application of sonar packet and single probing signals

Efficiency of application of packet and single probing signals in a sonar at various decision rules of target detectionis
analyzed. It is shown that packet signal is worse than single signal with other things being equal in case of application of rules
with the use of cumulative probability. Efficiency of various probing signals as functions of number of signals in a packet and
parameters of decision rules is calculated.

Keywords: packet frequency-diversed signal, channel with random parameters, decision rules of target detection,
"frequent probing» mode, library of probing signals.
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