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2. Specialties of the formation of an information hydroacoustic channel in the shallow sea.

Pedepar:

1. Incepranifina po60Ta IpUCBIYEHA JOCIIKEHHIO 0COOMBOCTEN (POPMYyBaHHS iHPOPMaLiTHOTO
TiZIPOaKyCTUYHOTO KaHasy nomykoBoi cuctemu “TIJIBOJHNN AITAPAT - HAJIBOOHWM KOPABEJIB” (“ITA - HK”)
IIpU NoumMpeHHi iHpopmaliiiHOro NoBiOMIIEHHS B MiJBOAHOMY 3ByKOBOMY XBUJIEBO[Ii, IKUM IIPECTaBIEHO MiJIKe
mope. [IpakTyHa 3HaUUMiCTh pOOOTHU IOJISITA€ B OAAIBUIOMY PO3BUTKY NPUKJIAIHUX ACIEKTIB (i3UKU MIJIKUX
MOPIB, BIIPOBaI>)KE€HH] Pe3yJIbTaTiB AOCIIIPKEHD B TEOPIIO i NPAKTUKY CTBOPEHHS POOOTOTEXHIYHUX TE€JIEMETPUUYHUAX
CHCTEM i crCTeM 3BYKOIiIBOJHOTO 3B 513Ky, & TAKOXK y BUCBITJIEHHI 0COOJIMBOCTEN (POPMYBAHHS aKyCTUYHOTO M1OJIS
IIPY CTBOPEHHI HOBUX MoJeJieil TpeJcTaBjeHb Ta eKCIlyaTalii iHpopmMaliiHuxX KaHaiB Mif, yac IpOBeAeHHs
[IPUKJIAJHUX [IOIIYKOBUX, KapTorpadivHuX, JOCHITHULIBKYX Ta IHIIMX BUAIB MifBOAHUX POO6IT. OCHOBHUM 3MiCT
IycepTaliiiHOl po60TH BUKJIAZIEHO B IISITU PO37ilaxX Ta YOTUPLOX JOAATKAX Y BCTYIIi OOIPYHTOBAHO aKTyaJsbHICTb

IycepTauifHoi po60oTH, CPOPMYIIbOBAHO METY Ta BU3HAUEHO KOJIO 337184 JIOCIi/IKEHHSI, OIIMCAaHO METOAU



IOCTIiIKEHHS, HalaHa iHpopMaliisi Tpo HAyKOBY HOBU3HY Ta IIPAKTUYHE 3HAYEHHS OJlep>KaHUX pe3yJbTaTiB. MeTa
POOOTH MOJIATa€ y PO3BUTKY iCHYIOUHUX i po3po01Lli IePCIIeKTUBHUX MOJEIbHUX IIOCTAaHOBOK Ta PO3B SI3KiB 3a71a4
(opMyBaHHS aKyCTUYHOTO 110J151 B iHOpMaLiiHUX rigpoaKyCTUYHUX KaHaJaX, sKi 3a06e311e4yIoTh 3B'130K a00OHEHTIB
cucremu “HK - [TA”. Tlepmuii po3ais po60TH IPUCBIYEHO OIJISIAY HASIBHUX OCTaHHIX MyOJIiKalilil 3 HalpsIMKiB
PO3BUTKY MiBOAHOI POGOTOTEXHIKH, iICHYI0UMX HOBITHIX MiBOGHUX aniapaTis, opraxizanii inhopmManifiHux KaHaiB
17151 aDOHEHTIB Pi3HOTrO KJlacy Ta Cy4acHUX IifxomiB 1o GOopMyBaHHS aKyCTUYHUX I10JIiB B XBUJIEBOAX IIpU 30ypEHHi
iX iMIyZbCHMMY cUTHalaMu. B po3zisi TakoK HaBe)eHO OCHOBHI TaKTUKO-TeXHiyHi xapakrepucTtuku (TTX)
[MIABOOHOTO ATIAPATY (ITA) Ta 3'acoBaHi 3acanu opraHizauii npoiecy oo6MiHy po604010, KOHTPOJIBHOIO
indopmaniero Ta iHpopmaliiero yIpasiHHS, 3B'93Ky Ta TesieMeTpil. B po3pini Takox HafaHa 3arajbHa
XapakTepucTuKa iHpopMallifHOrO riipo0aKyCTUYHOro KaHasny. TakuM YMHOM, B pe3yJbTaTi ONpaliloBaHHs IIUPOKOTrO
KoJia iHpopMaLiliHUX IPKEePEeJI, BUBHAYEHO, 10 PO3IJIsly i po3po0bLi Hifjsrae MeTOA0JIOTIS OCiIPKEHHS
ocobauBocTel GopMmyBaHHS iHGOPMALIIHOTO riIpOaKyCTUYHOIO KaHaly aBTOHOMHOI CUCTEMHU TesleMeTpii i

Koz oBoro 3B's13Ky cuctemu “HK - ITA” B minkomy mopi. [1py 11pomMy MaloTh 6yTH BpaxoBaHi 0COGIMBOCTI
(opMyBaHHS aKyCTUYHOTO I10JIs1 B yMOBaX MiJIKoro Mopsi Ipu 30ypeHHi cepeposuia kanany “HK - TTIA”
Pi3BHOYACTOTHMMU CUTHAJIAMU Ta BPaXyBaHHSIM OCOOJIMBOCTEN PO3NO/iieHb CKaJISIPHUX i BEKTOPHUX XapaKTEPUCTUK
aKyCTUYHOTO MOJIs. Y IPYyromMy po3[iijli IOCTaBJIE€HO i BUBHAYEHO OCHOBHI BUXIiJIHi CIiBBiIHOLIEHHS 3a1a4i
(opMyBaHHS 110J1s1 aKyCTUYHOTO TUCKY B iHpopMauiiHOMy KaHaii. O6paHO CKJIaAHUI CUTHAJ — [1OBiJOMJIEHHS Ta
BM3HAY€HO MIBUJIKICTb NIepeadi KOMYyHIKaliHUX NOBifoMeHb. Onucano epektu gedopmallii XBUIIbOBOTO MAKETY.
PosrnsgHyTO “npo61emMy rpyrnoBoi MBUAKOCTI” Ta pO3PaXx0BAaHO YACTOTHI 3aJI€5KHOCTI MIBUAKOCTI IO PEHHS
CUTHAJIy [JIs1 CUTYyallil IBOXYaCTOTHOIO 30y )KeHHS XBUjeBoy. TpeTiil po3zis po60TH MPUCBSIYEHO IUTAHHIM
CTBOPEHHS BEKTOPHOTO 110J1 iHTEHCUBHOCTI Y XBUJIEBOJHOMY KaHaJli, HaZjlaHi MaTeMaTnyHi i QpisnyHi nepegymosu
BUHMKHEHHS BUXOPOBUX Ta CifIJIOBUX CTPYKTYP, [IPUBEAEHO iX KOOPAWHATHI 3aJIEXKHOCTI. YeTBEPTUI PO31ian MiCTUTD
PEe3YJIbTaTU NOCTiIKEeHHS IMITIEJaHCHUX XapaKTepUCTUK XBujaeBody. Kpim Toro, 3'siCOBaHO CUTYyaLlil0 IPOCTOPOBOI
Ta YaCTOTHO] 3aJIEXKHOCTI IMTOMOTO iMIiefjaHCy pobo4oi 06J1acTi 111 KOMOIHALIHMX Ta aKyCTUYHO M SIKMX I'PaHULlb
IIpU JBOXYACTOTHOMY 30ypeHHi xBuseBomy. IT'aTrii po3in NpucBsI4eHo MIPOBeIeHHIO eKCIIePUMEHTATbHUX
IOCJIiIKeHb, sIKi BinOyBanncCs IUISIXOM HATYPHOTO MOPChKOTO €KCIIEPUMEHTY. [Ipu IbOMYy pesKMMU MaHEBPYBaHHS
BUKOHYyBasucsl aboHeHTamy, TTX sKuX BiANoBifany 3asBjeHUM B po3[ifi [ BUXiTHMM JaHUM, Ha MifCTaBi SKUX
3[1ifICHIOBABCSl PO3PaxyHOK €HEPreTUYHOi AabHOCTI Aii 1o iHpopMauiiHOMY rifpoakyCTUYHOMY KaHamy. Kiouosi
csioBa: iHpOpMaliiHUN TipOaKyCTUYHUI KaHal, TiABOAHUMN, XBUJIbOBUM MaKeT, CKaJISIPHi, BEKTOPHI

XapaKTePUCTUKY, aKyCTUYIHE I10JIe,iMIIeJJaHCH, YACTOTHI XapaKTepPUCTUKU.

2. The thesis is dedicated to the study of the UNDERWATER VEHICLE - SURFACE SHIP search engine's
information hydroacoustic channel formation specialties provided the information message is propagated through
the underwater sound waveguide represented by the shallow sea. The practical significance of the work lies in the
further development of applied aspects of shallow sea physics, introduction of research results into the theory and
practice of designing robotic telemetry and sound supplysystems, as well as highlighting the acoustic field
formation specialtiesin the course of creating newpresentation andoperation models of information channels
while conducting applied search, cartographic, exploratoryandother underwater works. The main content of
thethesis is set out in five sections and four annexes. The introduction substantiates the relevance of the thesis,
formulates the purpose and defines the range of the research tasks, describes the research methods, and provides
information about the scientific novelty and practical significance of the results achieved. The purpose of the work
is to improve existing and develop perspective acoustic field formation model constructions and problem solution
algorithms in information hydroacoustic channels to ensure communication among the UNDERWATER VEHICLE -
SURFACE SHIP systemsubscribers. The first section of the work is dedicated to the review of the latest
publicationson the development of underwater robotics, existing modern underwater vehicles, organization
ofinformation channels for subscribers of different classes, and modern approachesto the formation of acoustic
fieldsin the waveguidesbeing disturbedby pulsesignals.The section also describes the main performance
characteristics of the UNDERWATER VEHICLE and the ascertained organization principles of information

exchange processesas for operating and checking information as well ascontrol, communication and telemetry



information. In addition, the section rendersa general characteristics of the information hydroacoustic channel.
Thus, as a result of processing a wide range of information sources, it has been determined that the information
hydroacoustic channel formationresearch methodology within the framework of autonomous telemetry and code
communicationsystem ofthe UNDERWATER VEHICLE - SURFACE SHIPsystemin the shallow seamust be subjected
to consideration and development. At the same time, the acoustic field formation specialties in the shallow sea
mustbe considered onthe subject of specific distributions ofacoustic field scalar and vector characteristics
provided theUNDERWATER VEHICLE - SURFACE SHIP channel environment is disturbed by various frequency
signals. The main output ratiosfor the problemof acoustic pressure field formation in the information channel has
been determinedin the second section. A compound message signal has been selected and the speed of
communication messages has been determined. The wave packet deformation effects have been described. The
"group velocity problem" has been considered and the signal propagation rate frequency dependences have been
calculated in case ofdual-frequency wave excitation. The third section is dedicated to the issue of intensity vector
field formation in the waveguide channelin regard tothe mathematical and physical prerequisites for the
emergence of "curl" and "saddle" structures with defining their coordinate dependences. The fourth section
contains research results of the waveguide impedance characteristics. In addition, it clarifies the spatial and
frequency dependences of the workspace specific impedancefor combinational and acoustically soft boundaries in
case ofdual-frequency wave excitation. The fifth section is dedicated to experimental researches that have taken
place by means of a full-scale maritime experiment. At the same time, themaneuvering modes have been carried
out by the subscribers whose performance characteristics correspond to the data having been set out in section 1
and served as the basis for the information hydroacoustic channel operation energy range calculation. Keywords:
information hydroacousticchannel, underwater, wave packet, scalar/ vector characteristics, acoustic
field,impedance, frequency characteristics.
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