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KuioueBble ci10Ba: ABTOHOMHBIN
HeoOWTaeMbli TTOJABOJHBIN armapar,
ruaporpaduuecKue MCCIeOBAHMS,
WH)XCHEPHBbIE M3BICKAHMS, MAarHUTO-
METp, HABUTAIIMOHHAS CHCTEMA C yilb-
TPaKOPOTKOH 6a30ii.

Muxainos J[.H., Cenun P.H.,
Hyoposun ®@.C., bopeliko A.A.,
Creipkyn P.M., Xpamos O.A. TIPU-
MEHEHUE ABTOHOMHOTO
HEOBUTAEMOI'O TIOJABOJAHO-
'O AIIITAPATA IJIS TUPOI'PA-
®UYECKUX WCCJIEJJOBAHUN
B OXOTCKOM MOPE // [TonBonHbIe
HccenoBanus 1 podoroTexauka. 2017.
Ne 2 (24). C. 4-13.

Jlerom 2017 . AHITA «MMT-3000»
HCIIOIH30BAJICS B THAPOTPAQUUSCKUX
HCCIICOBAHUSIX JIJISl TPOEKTHBIX padoT
T10 TIPOKJIAJIKE MOJIBOTHBIX KOMMYHUKa-
nuit B OxorckoM mMope. OcobeHHOCTH
npumeHeHust AHITA niist BEIoTHEHUS
ruaporpadguueckux paboT 3aKiroda-
FOTCS B TOBBINICHHBIX TPEOOBAHHIX
K TOYHOCTH OIIpPEeICHUS TIaHOBO-
BBICOTHOTO ITOJIOXKEHUSI, Kypca U YTJIOB
HaKJIOHA U3MEPUTEILHOTO 000pyIoBa-
HUsSI Ha armapare BO BPEMS €ro JIBU-
xerus. C 3ToH 1eNbo moTpedoBanach
MOJIEpHU3AIIMsI B CTPYKTYpE armapara
1 (QYHKIIMOHAIBHBIX XapaKTCPUCTH-
kax ero cucreM. OcoObie TpeOoBaHUsA
MIPEIBSIBISUIACH K pa00TEe HABUTAIIHOH-
HOM CHCTEMBI C YIBTPaKOPOTKOH 6a30ii
Y THJIPOAKyCTHYECKOTO KaHalla CBSI3U
(FAHC YKB u TACC). B xone niry6o-
KOBOJIHBIX MTOTPY>KEHUH TIOITyYCHbI Ma-
TepHUasbl, OTBEYAIONINE TPEOOBAHUIIM
3aJlaHusl Ha WHKCHEPHO-U3BICKATEIb-
ckue padotel. [IpuoOpeTeHHBIN mpa-
KTUYECKHUH onbIT oKcrTyarannu AHITA
TTO3BOJIUIT TIOBBICUTH MTPOU3BOJIUTEIh-
HOCTb IPOBOJIMMBIX paOOT B CIIOKHBIX
YCIIOBHSIX MOJABOJAHOMN cpeabl. OcoOble
MPOOJIEMBI CBS3aHBI C PE3KO M3MECHYH-
BBIM pelbe()OM JTHA, MOJIBOIHBIMU Te-
YEHUSMHU, MATHUTHBIMH aHOMAJIUSIMHU

¥ U3MEHEHUSIMH TIIIAByYeCTH arrapara
IIPU JJTUTEIFHOM HAXOXKJICHUU Ha Ty~
OWHe, yIpaBJICHUEM B PEKUME OyKCH-
POBKH BHEIIHETO 00BbeKTa. Pe3ynbrarsl
HCTIOIB30BAHUS THAPOAKYCTHIECKOTO
KoMIuiekca nipu padore AHITA Brons
MPOTSKEHHBIX TITyOOKOBOJIHBIX TPacc
MO3BOJISIIOT yTOYHHUTH TPEeOOBaHUS
K METOJIMKE ITPOBEACHUS THIPOTpadu-
YCCKHUX MCCIICIOBAHMM.

YK 681.883.67.001:621.396.677

KuroueBble cjioBa: ABTOHOMHBIN
HeoOUTaeMbIil MOJBOIHBIN ammapar,
WH)KEHEPHO HM3BICKATENILCKUE PAOOTHI,
DTyOOKOBOJIHBIC MPOTSHKEHHBIC TPACCHI,
WHTETPUPOBAHHASI CUCTEMA THIPOAKY-
CTHYECKOW CBSI3U U HABUTAIIUH, TUIPO-
aKyCTHUYECKasi HaBUTAIIMOHHAsI CHCTe-
Ma C YJIBTPAKOPOTKOH 6a30ii.

Baymun 10.B., dyoposun @.C.,
Mepbatiok A.®. MHTEI'PUPOBAH-
HAA CUCTEMA HABUTAIIUU
N CBS3U AHITA «MMT-3000»
W OIIBIT EE HCIIOJIB30OBAHUA
B PABOTAX HA TJIYBOKOBO/I-
HBIX TTPOTSDKEHHBIX TPACCAX //
ITonBogHBIE HCCTENOBaHUA U POOOTO-
texauka. 2017. Ne 2 (24). C. 14-19.

JaHo ommcaHue HaBUTallMOHHOM
cuctembl AHITA «MMT-3000», mo-
JEPHU3UPOBAHHON TPHU MOATOTOBKE
AHITA mist “H)XEHEPHO M3BICKATEIhb-
CKUX paboT Ha MPOTSHKEHHBIX [ITy0O-
KOBOAHBEIX Tpaccax. HoBas mHTerpn-
pOBaHHAs CHCTEMA CBSI3M U HABUTAIIUU
MIOCTpOoeHa Ha 0a3e THAPOaKyCTHUe-
cKux MozaeMoB cepun S2C OT KoMIa-
wun Evologics. Ha 6opty AHIIA wuc-
noJjbp30BaH MoaeM mozenu EvoLogics
S2C M 18/34, a Ha GopTy cynHA — KOM-
OuHUpoBaHHAs cucTeMa nupoBoi ru-
JPOAKyCTUIECKOH CBSI3M M HABHUTAIIUU
¢ yIapTpakopoTkoit 6a3oit Evologics
USBL S2C18/34. [IpuBoasiTcs MaTepu-
aJIbl, OTPaKAIOIINE PE3yIbTaThl PA0OTHI
HapuranmoHHo cucrembl AHITA mpu
MPOBEICHUH CHEMKH JTHA B aKBAaTOPUH
Oxotckoro mopst B 2017 . TTomyven-
HBIC B XOJIC BBITIOJIHCHHUS [TyOOKOBO/I-
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HBIX WHXCHEPHO-HCCIIETOBATEIIbCKUX
paboT pe3yabTaThl NOATBEPINUIH BbI-
COKYI0 3(h(heKTHBHOCTH MOJICPHHU3HPO-
BaHHON CHUCTEMBbI HABUTaIlMU U CBSI3U
AHITA «MMT-3000». ITokazana BbI-
COKasi TOYHOCTh U3MEPEHHs BPEMEHU
pacripoCTpaHeHUS aKyCTHYCCKHX CHT-
HAJIOB MIPU MTOMOIIU JaHHBIX MOJEMOB
M BO3MOKHOCTH WX HCIOJIHL30BaHUS
B KaueCTBE OCHOBBI JIJISI TOCTPOCHUS
CUCTEMBI OJHOMASKOBON MOOWMJIBLHOM
HABUTALUU C CHHTE3UPOBAHHOM JIJIMH-
HOM 0a30ii.

VIK 629.58

KiroueBble cioBa: aBTOHOMHBIN
HEOOWTAEMBIN IMOJABOJHBIN aIlmapar,
T10JIBOJIHASI HABUTAIIMSI, OJHOMAsSKOBAs
HaBUTaITHSI.

Mamomun A.MU. HUCCIELO-
BAHUE TOYHOCTHU OAHOMA-
SKOBOW HABUIAIIMM ABTO-
HOMHBIX HEOBUTAEMBIX
MOABOAHBIX AIIITAPATOB //
[TomBoHBIE HCCIIEIOBAHUSA U POOOTO-
texauka. 2017. Ne 2 (24). C. 20-27.

[IpuBenenHs! pe3yapTaThl NCCIIEI0-
BaHUS aJITOPUTMA OJIHOMAsIKOBO HABH-
raru (AOH) aBToHOMHOTO HeoOuTae-
Moro noasojaHoro anmnapara (AHITA),
CHHTE3MPOBAHHOTO 110 KPUTEPHUIO MAK-
CHUMAJILHOTO TIpaBaonoaobus. B kaue-
CTBE MasKa paccMaTpuBalics HEOOH-
Taemblid HaABOAHBIM ammapar (HA).
HccnenoBanne mpoBOAMIIOCH ITYTEM
WMUTAMOHHOTO MOJEIUPOBAHUS,
B TIpOIIeCCe KOTOPOTO OIEHUBAIHCH Xa-
PaKTEepUCTHKH CHHTE3UPOBAHHOTO ajl-
TOpUTMA B 3aBUCUMOCTH OT TOUHOCTH
HU3MEpPEHHsI Kypca U COCTaBIISIFOIINX
Bektopa ckopoctn AHITA, xoopaunar
HA 1o naHHBIM CIIyTHUKOBOW HaBHra-
[IMOHHON CHCTEMBI, CKOPOCTH U BpeMe-
HU paclpOCTPAaHEHUS CUTHAIA MEXITY
HA u AHIIA, a Takxe OT CKOpPOCTH
Y HampaBJICHUS] TEUCHUS; TPACKTOPUU
nemwxkenns HA ornocurensno AHITA.
ITokazaHo, 4TO HAMOOIBIIEE BIIUSI-
HUE Ha TOYHOCTH OMPEJICICHHSI MEeCTa
AHIIA npu npuMeHEeHHU CUHTE3UPO-



BaHHOTO AJIFOPUTMA OKa3bIBAeT TPAEK-
Topus nBukeHust HA, a Takke TeueHue
B paifoHe IpU OTCYTCTBHU abCOIIOT-
Horo nara. [Ipu npaBuisHOM BhIOOpE
Tpaekropun HA u mpumenennu abco-
JIIOTHOTO Jiara OInOKa ONpeaeIeHHs
mecta AHITA coorBercTByeT ommoOke
onpenenenus Mecra HA, ne Bo3pacras
C TEUEHUEM BPEMEHHU.

YK 551.46.077:629.584

Kuarwuesrbie cioBa: RCE, AHITA,
CUCTEMa YTIPaBICHHUS, TMPOTpaMMHasI
mwiartdopma, crimpaibHast MOAEIb MPO-
mecca pa3padoTku, Tectiuposanue [10,
aBTOMAaTU3aIMs COOpKU.

boposuk A.U. PAZPABOTKA
N TECTUPOBAHHUE CUCTEM
YIIPABJIEHUS AHITA HA BA3E
IIPOI'PAMMHOM TIJTAT®OPMEI
RCE // TlonBoHbIe UCCiIeI0BaHMS U PO-
6otorexnuka. 2017. Ne 2 (24). C. 28-35.

Hcnonp3oBaHue MNpOTrpaMMHOMN
miatgopmel RCE npu cozpanuu cuc-
tembl yrpasienus (CY) aBTOHOMHOTO
HeoOUTaeMOro IMOABOAHOTO ammapa-
ta (AHITA) mo3BossieT 3HAYNTETHHO
YOPOCTUTH B YCKOPUTH MTPOLECC HATIH-
CaHMsI UCXOTHOTO KOJa KOMITOHCHTOB
[1,2]. s aphexTUBHOIM OpraHn3anuu
pabOTHI TPYIIIBI CIICIIHAINCTOB pa3pa-
0O0TaH aJITOPUTM CO3AHUSI U TECTUPO-
Banus CY, OCHOBaHHBIIM HA CIIUPAITBHON
MOJIeNH TpoLecca pa3paboTKu mpo-
TPaMMHOTO 00€CIICUCHHUS U FCIIOIH30-
BaHUHM CPEJICTB AIMYJIISIIIMU U TECTUPOBA-
HUs, BcTpoeHHBIX B miargopmy RCE.
B pamkax anroputma BEIOpaHbI TEXHH-
YECKHE CPENICTBA aBTOMATH3AIINH TIPO-
recca COOpKH, CO3AaHMs IPOrPaMMHOI
JOKYMEHTAIINH, HENPEPHIBHOTO aHANIH-
3a Ka4ecTBa Kojia U KOHTPOJISI BEPCUI.
Pa3paboTaHHBIN alTOpPUTM TO3BOJISIET
JOOUThCA pacnapauleuBaHus PaboThI
MPOTPAMMHUCTOB M TECTHPOBIIUKOB,
CHI)KEHUS BEPOSITHOCTH BO3HUKHOBE-
HUS OIINOOK M KaK CIEACTBHE — yBe-
JIUYEHUs] CKOPOCTH HAMUCaHUs Koja
U YTIPOIICHUSI TIPUCOCTUHEHUS] HOBBIX
CIIELHAJIICTOB K IPOLECCY.

YK 534.6:534.143

KuioueBsble cioBa: nntepdepen-
nus, OyKCUPYyeMbId HHU3KOYACTOTHBIN
U3Iy4yareib, KOMOMHUPOBAHHBINA TIPU-
E€MHHK, BEKTOPHO-(pa30BHIe 3BYKOBEIC
OIS, MEJIKOE MOpE.

Marsuenxo FO.B., Moprysos F0.H.,
Crpo6sikun [1.C. OCOBEHHOCTU
OOPMUPOBAHUSA ITPOCTPAH-
CTBEHHOM CTPYKTYPhI BEK-
TOPHO-®A30BbBIX AKYCTH-
YECKMX IIOJIEM B YCJIOBUAX
IEJIb®OBO 30HbI SATTOHCKO-
I'O MOP4 // TlogBoaHble HccaeI0Ba-
HUsA 1 pobdoToTexHuka. 2017. Ne 2 (24).
C.36-41.

OOCyXIaroTcst pe3yabTaThl dKCIe-
PUMEHTAIIbHBIX HCCIIEAOBAHNI aKyCTH-
YEeCKUX TIONICH Ha HECKOIBKHIX aKBaTO-
pusax 3amuBa Ilocsera SInonckoro Mops,
TIOJTyYCHHBIE TIPU UCTIONH30BAHIH KOM-
OMHUPOBAaHHOH (BEKTOPHOW) MPUEMHON
CHCTEMEI 1 OYKCHPYeMOTO HI3KOJaCTOT-
HOT'O AJIEKTPOMArHUTHOTO H3JTy4areis.
Llenmpro SKCIIEPUMEHTOB SIBISUIOCH U3Y-
YeHUE TPOCTPAHCTBEHHON CTPYKTYPBI
BEKTOPHO-(a30BHIX 3BYKOBBIX MOJCH
B YCJOBUAX MEJKOrO Mops. Metoau-
YEeCKU SKCTIEPUMEHTHI 00CCTICINBAIIICH
OyKCHpOBKOM Ha pa3HbIX MITyOMHAX
WCTOYHMKA TOHAJIFHOTO CHTHANA C Ya-
croroit 134 I'n Ha ynanenus g0 10 kM
OT IpreMHOH cucTeMbl. Ocoboe BHIMA-
HUE YIEIAJIOCh HCCICAOBAaHUIO UHTEP-
(hepeHINOHHOHN CTPYKTYpHl aKyCTHYIe-
CKUX IOJIeH MTPU Pa3IMYHBIX BAPHAHTAX
pa3MeIeHus N3TyJarome U IPUEMHON
CHCTEM B BOJTHOBOZAX C NNIyOMHAaMH OT
30 mo 90 M. Hamboree moapoOHO 06cy-
JKIaeTCs OJTUH U3 SKCIIEPUMEHTOB, B KO-
TOPOM, TPEATIONOKHUTEIBHO, YIAIOCh
3a(UKCUpPOBaTh HaJMYUE BHUXPEBBIX
CTPYKTYp B aKyCTUIECKOM II0JIC HCTOU-
HUKa. AHaJU3UPYETCS BO3MOXKHOCTH
MIPAaKTUIECKOTO TIPUMEHEHNS Pe3ybTa-
TOB MCCJIC/IOBAHUI.

YK 534.23:681.89
KamoueBble cjioBa: CcKaJIsIpHO-

BCKTOPHOC OIMMCAaHUE 3BYKOBOT'O MOJIA,

KOMOMHUPOBAHHBIA aKyCTHUYECKUU
MIPUEMHUK, TOMEXOYCTOHYHNBOCTD KOM-
OMHMPOBAHHOTO MPHEMHHUKA, MEJIKO-
MaciTabHas BUXpeBasi COCTaBIISIOIIas
BEKTOpa MHTEHCUBHOCTH.

Kacarkun B.A., 3no6una H.B.,
Kacarkun C.B., 3100un /I.B., Koca-
pes I'B. OLIEHKA [TIOMEXOYCTOM-
UYMBOCTU KOMBUHHUPOBAHHO-
IO MMPUEMHHKA B 3BYKOBOM
ITOJIE MEJIKOI'O MOP4 // TlogBon-
HBIEC MCCIIEIOBAaHUS U POOOTOTEXHHUKA.
2017. Ne 2 (24). C. 42-53.

DKCIepUMEHTANIbHbBIE UCCIeI0Ba-
HUS CKaJSIPHO-BEKTOPHON CTPYKTYpPBI
3BYKOBBIX IOJIEH, CO3/JaBAEMBIX IMO-
BOJAHBIMHU JABUKYIIMMHUCS HCTOYHU-
KaMmu, npoBoauiauchk B 2015-2016 rr.
B 3aiuBe [lerpa Bemukoro (SmoH-
ckoe Mope). Ha ocHOBe mosryueHHBIX
IKCIIEPUMEHTATBHBIX TaHHBIX OBLIa
BBITIOJTHEHA OIIEHKAa MTOMEXOYCTONYH-
BOCTH KOMOWHHPOBAaHHBIX MPUEMHU-
KOB B IIIyMOBOM II0JI€ ITIOMEXH, CONEP-
JKalleM 3HAYUTEJIbHYIO 110 YPOBHIO
QHU30TPOIHYI0 COCTaBIAAIOMIYIO.
C LenbI0 OLIEHKU I1OMEXOYCTOHYHMBO-
CTH KOMOMHHMPOBAHHOTO MpPUEMHUKA
CTPOMJIUCH COHOTPAaMMBbl 3BYKOBOI'O
OJISL 1711 OTHOIICHUS CUTHAJ/TIoMexa
Ha BBIXO/IaX KaHaJIOB IIPUEMHUKA U Ha
BBIXOJI¢ KOMIIapaTopa B paboueMm aua-
Ia30He 4acToT. B pesynsrare ananuza
COHOTpaMM OBUIH BBLAEIEHBI OT/EIIb-
HBIE COCTABJISIOIINE, BHOCAIINE BKIA
B CYMMapHYIO IOMEXOyCTONYMBOCTh
KOMOMHHpOBAaHHOTO TIpHEMHUKA. Pe-
3yJAbTaThl HMCCIEA0BAHUM TOATBEP-
KAAI0T NPEANOYTUTEIBHOCTD MYJIBTH-
TUIMKATUBHBIX aJITOPUTMOB 00pabOTKH
CUTHAJIOB Ha BBIXOJC KOMOWHUPOBAH-
HOTO MPUEMHHKA U €r0 MOBBIIICHHYIO
IIOMEX0YCTOMYHUBOCTb.

VK 542.34, 534.87
KuarwodeBble cj10Ba: BEKTOPHO-
CKaJsipHasi IPUEMHasl CUCTEMA, CTPYK-
TypHasi ToMeXa, NMPOCTPAHCTBEHHBIIN
CIEKTp, OTHOIICHHUE CUTHAJ/TIOMEXa,

IIOTOK MOIIHOCTH.
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Cenesnes 1U.A., I'mebosa .M.,
XKoankoB I'A., Xapaxambsia A.M.
XAPAKTEPUCTHKHU BEKTOPHO-
CKAJIAPHOU TTPUEMHOM BOP-
TOBOUW CUCTEMBI // Tlonsonmsie
uccaeaoBaHus U podboToTexHuka. 2017.
Ne 2 (24). C. 54-60.

[Ipu mpoexkTUpoBaHUU W HUCCIIe-
JIOBaHWH AJITOPUTMOB ITACCUBHOM J10-
KallMM C UCIOJIb30BaHHEM OOPTOBBIX
cucTeM TpeOyeTcs 3HaHHWE XapakTe-
PHUCTHUK IIYMOB, UCXOASIIUX OT BH-
OpUPYIONIMX KOHCTPYKIIUH HOCHTEIIS.
B cBsi3u ¢ HEAOCTATOYHBIM 00BEMOM
TEOPETUYCCKUX U IKCIICPUMCHTATh-
HBIX JJAaHHBIX O XapaKTePUCTHKAX BEK-
TOPHO—CKJISIPHOTO ITYMOBOTO TOJIS
B paboTe UCHOIB3YETCS KOMIIBIOTEP-
HOe MozenupoBaHue. Takoil moaxoxn
JlaJl BO3MOKHOCTh MPOAHATH3UPOBATh
XapaKTePUCTHKH aJITOPUTMOB OOHApy-
JKEHHS B 3aBUCUMOCTH OT Pa3JIMYHBIX
MmapaMeTpoB CUTHAJIbHO—TIOMEXOBOU
CUTyallUdl — OTHOIIEHUS CUTHAJ/IIyM
Ha BXOJI€ IPUEMHON CUCTEMBI, HAITPaB-
JIEHUs TPHUXOJla CUTHaja OT JIOKalb-
HOTO MCTOYHHKA, a TaKKe C Y4ETOM
JHEPreTUYECKUX, TPOCTPAHCTBEHHO—
KOPPEJSIITUOHHBIX M CTAaTHCTHYECKUX
XapaKTepUCTUK CTPYKTYPHOU MTOMEXH.
PesynbraTel MoaenupoBaHus padoOThI
QITOPUTMOB OOHApPY>KEHUS MPEICTaB-
JI€HBI JJIST JIMHEWHON SKBUINCTAHTON
AHTEHHOM pEeIIeTKH, YCTAaHOBICHHON
B HEIMOCPEJICTBEHHON OJM30CTH OT
HECYIIUX KOHCTPYKIHUU, B YCIOBH-
SIX OJIHOJIYYEBOTO PACIPOCTPAHCHHS.
Onenka 3¢ hekTuBHOCTH pabOTHI all-
TOPUTMOB OOHAPYKESHUS BBITTOJIHSIACH
MyTEeM aHaju3a MPOCTPAHCTBEHHBIX
CIIEKTPOB, KOTOPBIC PACCUYMTHIBATUCH
¢ McIonb30BaHueM Metofa baptierra,
HMMEIONIETO CTaHapTHOE pa3pelicHHe.
B pabote npeacTaBieHbl TPOCTPAHCT-
BEHHbIE CIIEKTPHI Ha BBIXOJIC IIPHEMHOM
CUCTEMBI IIPU PadoTe ¢ Pa3sTUYHBIMHU
KOMITOHEHTaMH aKyCTHYECKOTIO TOJIS:
JUIS CKaJISIPHOM KOMIIOHEHTBI, TMpHU
COBMECTHOH 00paboTKe CKaIsIpHOH
Y BEKTOPHOW KOMIIOHEHTBI, a TaKXe

IUTS citydasi, Koraa (hopMHUpyeTcs To-
TOKOBasi KOMIIOHCHTA IOJsA. AHaim3
0COOEHHOCTEH CTPYKTYpHOH MOMEXH
JUTS. CKQJIIPHON M BEKTOPHO—CKAJISIP-
HBIX KOMITOHEHT aKyCTHUECKOTO ITOJIS
MO3BOJIUJI BBISBUTh U OOOCHOBATH
Hanbonee 3(QPEeKTHUBHBIN alrOpUT™M
00pabOTKH CHUTHAJIOB CPEU PaccMo-
TpeHHbIX. Pacuer oTHOmICHNS cUrHAN/
MOMeXa Ha BBIXOJIC IPUEMHON CHCTEMBI
pu 00pabOTKE CHTHAJIOB C HCITOJB30-
BaHUEM pPa3JIMYHBIX KOMIIOHCHT aKy-
CTHYECKOTO TOJIS TTOKa3all BBICOKYTO
3¢ GEKTUBHOCTh AJTOPUTMA, HCIIOJb-
3YIOIIET0 ITIOTOKOBYIO KOMITOHEHTY
BEKTOPHO-CKAJISIPHOTO MOJISL.

VK 623.98:534.222

KuroueBbie ciaoBa: uHpoOpMaIu-
OHHO-2HAJIUTHYECKAsI CHCTEMa, JIyue-
Basi KapTHHA, TIOTEPH IIPH PacIIpoCTpa-
HCHUU 3BYKa, BUXPb.

Bacunenko A.M., ITsarakoBuu B.A.
AHAJIUTUYECKHUE CBOINCT-
BA U OYHKIHWOHAJIbBHBIE
BO3MOXHOCTHU CUCTEMBI
PACYUETA TIPOCTPAHCTBEH-
HOW CTPYKTYPHI U ITAPAME-
TPOB I'HAPOAKYCTUYECKOI'O
[TOJIA // TlogBoaHBIE HCCIETOBAHUS
u pobororexHuka. 2017. Ne 2 (24).
C. 61-69.

[IpuBonsTCS pe3yibTaThl OYepen-
HOTO JTala HayYHbIX HCCIIEIOBAHHIA
aBTOPOB TI0 BOIIPOCY CO3IAHMUS CHUCTE-
MBI MOHHUTOPHUHIa MOPCKUX aKBATOPUIA
Ha OCHOBE pa3pabOTOK HEIWHEHHOM
MPOCBETHOM THUAPOAKYCTUKU U HEHPO-
CETEBBIX TEXHOJOTUH paclo3HaBaHUS
o0Opa3oB o0bekToB. [IpoBeneHa oreH-
Ka JIOCTOBEPHOCTH PE3yJIBTaTOB IIPO-
rpaMMBbI pacdyera XapaKTepUCTHK MOp-
CKOM Cpelbl, KaK OCHOBHOTO DJIEMEHTA
CTPYKTYPbI HHPOPMAIIMOHHO—AHATUTH-
yeckoil cucteMsl. [lomydeHsl pesyibra-
TBI PACYETOB XapPaKTEPUCTHK MOPCKOH
Cpemsl IpH MPOXOKICHUH [IHUKIOHU-
gyeckoro Buxpsi. Ha mpumepe paitona
IOTO-BOCTOYHOM JacTH m-oBa Kamuarka
MPOWLTIOCTPUPOBAH aJITOPUTM BBIOOpA
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MOTEHIINAIEHO MECTA YCTaHOBKH ITy0O0-
KOBOJIHOM IIpHeMHOM cuctembl. CMofie-
JMPOBAaHbI yCIOBUsI PACIPOCTPAHEHUS
3Byka Ha puctaHnuax 500 kM, moka-
3aHO BIIMSHHE CIIOXKHOTO pernbeda IHa
U Pa3jInYHBIX ITTyOUH PaclOIOKEHHS
UCTOYHUKA 3ByKa Ha yCIJIOBUS IpHeMa
THJPOAKYCTUYECKUX CUTHAJIOB.

ABSTRACTS

Keywords: Autonomous underwa-
ter vehicle, hydrographic researches,
engineering surveys, magnetometer,
ultrashort-based positioning system.

Mikhaylov D.N., Senin R.N., Dub-
rovin F.S., Boreyko A.A., Styrkul R.L,
Khramov O.A. AUTONOMOUS
UNDERWATER VEHICLE APPLI-
CATION FOR HYDROGRAPH-
IC RESEARCH IN THE SEA OF
OKHOTSK // Underwater Investigation
and Robotics. 2017. No. 2 (24). P. 4-13.

In summer 2017 AUV MMT-3000
was used in hydrographic surveys for
design works aimed at underwater
communications routing in the Sea of
Okhotsk. There is a vast world practice
of AUV application in hydrographic
research. The features of the hydro-
graphic operation using AUV are: in-
creased requirements to the accuracy
of the plan, determination of altitude
and angle sensors positions on the
vehicle during its movement. In con-
nection with these requirements, the
AUV was prepared, the equipment
was checked and calibrated, and the
used model was tested. The ultrashort
base positioning system and acoustic
link system (USBL APS and ALS)
work features consisted of equipment
rigid attachment on the ship, accurate
system calibration, use of navigation
data from a high-precision navigation
system, taking the hydrology into ac-
count and giving requirements to the
motion of the accompanying vessel.
During deep-water descents a lot of
material was obtained showing the



bottom relief, its features, and some
potentially dangerous objects for the
proposed design work on the given
route. The AUV operation productiv-
ity increased as the used model was
tested and practical AUV operation
experience was gained. During the op-
eration the difficulties were encoun-
tered due to the features of the bottom
relief, underwater currents, magnetic
anomalies and the AUV buoyancy
changes while continuous deep-water
operations. The results of the operation
include AUV control experience with
the towed object, the practical applica-
tion of the USBL APS and ALS during
the AUV operation along the extended
deep-sea routes and reveal the features
that should be taken into account in the
hydrographic research.

Keywords: autonomous underwa-
ter vehicle, hydro physical research, en-
gineering investigation, magnetometer,
position system with the ultrashort base.

Vaulin Yu.V., Dubrovin E.S., Scher-
batyuk A.F. AUV MMT-3000 IN-
TEGRATED POSITIONING AND
COMMUNICATION SYSTEM AND
EXPERIENCE OF ITS OPERATION
IN DEEP-WATER EXTENDED
ROUTES // Underwater Investigation
and Robotics. 2017. No. 2 (24). P. 14-19.

AUV MMT-3000 positioning sys-
tem improved in the course of AUV
preparation for engineering surveys on
deep-sea extended routes is described.
A new integrated positioning and com-
munication system is based upon Evo-
Logics S2C hydroacoustic modems.
EvoLogics S2C M 18/34 modem is
used onboard the AUV, and Evologics
USBL S2C18/34 system — onboard the
carrier ship. The results of AUV posi-
tioning system operation in the course
of seabed survey in the waters of the
Sea of Okhotsk in 2017 are represent-
ed. The results obtained during the
deep-water engineering surveys proved
high efficiency of the improved AUV

MMT-3000 positioning and communi-
cation system. High accuracy of mea-
surement of acoustic signals propaga-
tion time with the help of these modems
and possibility of their application as
the basis for the system of single bea-
con mobile navigation with synthesized
long base are demonstrated.

Keywords: autonomous unmanned
vehicle, single beacon navigation, dy-
namic long base method.

Mashoshin A.I. THE ACCURACY
STUDY OF SINGLE BEACON NAVI-
GATION ALGORITHM FOR AU-
TONOMOUS UNMANNED VEHI-
CLES // Underwater Investigation and
Robotics. 2017. No. 2 (24). P. 20-27.

The work contains the results of the
study of single beacon navigation algo-
rithm applied to autonomous underwa-
ter vehicle (AUV) that is synthesized
according to the maximum likelihood
criterion. An unmanned surface vehicle
(SV) was regarded as a beacon. The
study was conducted by simulation. It
evaluated the characteristics of synthe-
sized algorithm depending on the mea-
suring accuracy of the course and the
components of AUV’s velocity vector,
SV coordinates according to the satellite
navigation system, velocity and time
of signal propagation between SV and
AUV as well as current velocity and di-
rection, and SV trajectory. It is demon-
strated that SV trajectory and current
direction in the absence of absolute lag
have the greatest influence on AUV po-
sitioning accuracy with application of
the synthesized algorithm. With proper
choice of SV trajectory and application
of the absolute lag AUV navigation ac-
curacy corresponds to SV navigation
accuracy, without increasing over time.

Keywords: RCE, AUV, control
system, control system framework, spi-
ral model of software development pro-
cess, software testing, software project
automation

Borovik A.I. AUV CONTROL
SYSTEM DEVELOPING AND
TESTING USING THE RCE FRAME-
WORK // Underwater Investigation and
Robotics. 2017. No. 2 (24). P. 28-35.

RCE framework can be used to
significantly simplify and accelerate
the process of writing the source code
of the autonomous underwater vehicle
(AUV) control system (CS)’ compo-
nents [1,2]. To effectively organize the
work of a group of specialists, an algo-
rithm for creating and testing a CS is
developed. The algorithm is based on
a spiral model of the software develop-
ment process and the use of RCE built-
in emulating and testing tools. The al-
gorithm proposes technical means for
automating the assembly process, cre-
ating program documentation, contin-
uous analysis of code quality and ver-
sion control. The developed algorithm
allows achieving parallelization of the
work of programmers and testers, re-
ducing the probability of errors and, as
a consequence, increasing the speed of
writing the program code and simplify-
ing the whole developing process.

Keywords: interference, towed
low-frequency source, combined re-
ceiver, vector-phase sound fields, shal-
low sea.

Matvienko Yu.V., Morgunov
Yu.N., Strobykin D.S. FORMATION
FEATURES OF SPATIAL STRUC-
TURE OF VECTOR-PHASE ACOUS-
TIC FIELDS UNDER CONDITIONS
OF THE JAPAN SEA SHELF ZONE //
Underwater Investigation and Robo-
tics. 2017. No. 2 (24). P. 36-41.

The results of experimental studies
of acoustic fields in several water areas
of the Posyet Bay in the Sea of Japan,
obtained using a combined (vector)
receiving system and a towed low-fre-
quency electromagnetic source are
discussed. The purpose of the experi-
ments was to study a spatial structure
of vector-phase sound fields in shallow
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water conditions. Methodically the ex-
periments were conducted by towing
the source of a tone 134 Hz frequency
signal at different depths to the distanc-
es up to 10 km from the receiving sys-
tem. A special attention was given to
investigation of interference structure
of acoustic fields under various vari-
ants of placement of the emitting and
receiving systems in waveguides with
the depths of 30 to 90 meters. One of
the experiments is discussed in details.
It is supposed to be a successful one
in capturing a presence of vortex struc-
tures in acoustic field of the source. The
possibility of the practical application
of the research results is analyzed.

Keywords: scalar-vector describ-
ing of sound field, combine sonar re-
ceiver, noise immunity of combine re-
ceiver, small-scale vortex component
of intensity vector.

Kasatkin B.A., Zlobina N.V., Ka-
satkin S.B., Zlobin D.V., Kosarev G.V.
ESTIMATION OF COMBINED RE-
CIEVER NOISE IMMUNITY IN
SOUND FIELD OF SHALLOW WA-
TER // Underwater Investigation and
Robotics. 2017. No. 2 (24). P. 42-51.

The results of experimental re-
searches of sound field exciting with
moving underwater source are present-
ed. The experiments were performed
in September 2015 in Posyet Bay (the
Sea of Japan). The estimation of a noise
immunity of the combined receivers in
noise field containing a significant level
of anisotropic component is brought in
a wide range of changes in distance and
signal-to-noise ratio on the tracks of the
towing of the source. The results con-
firm the preference of the multiplicative
algorithms of signal processing at the
output of the combined receiver and its
increased noise immunity.

Keywords: vector-scalar receiver
system, structural noise, spatial spec-
trum, signal/noise ratio, power flux.

Seleznev I.A., Glebova G.M.,
Zhbankov G.A., Kharakhash’yan A.M.
VECTOR-SCALAR ONBOARD
RECEIVER SYSTEM CHARACTE-
RISTICS // Underwater Investigation
and Robotics. 2017. No. 2 (24). P. 54-60.

The design and the analysis of
passive location algorithms, which
are employed in the onboard recei-
ver systems require knowledge of the
characteristics of the noise generat-
ed by the vibrating structures of the
carrier. Due to insufficient amount of
theoretical and experimental data on
the characteristics of the vector-scalar
noise field the computer simulation
has been used. This approach made it
possible to analyze the characteristics
of the detection algorithms depending
on various parameters — signal/noise
ratio at the input of the receiver sys-
tem, signal arrival direction, power,
spatial correlation and statistical cha-
racteristics of the structural noise. The
signal detection simulation results are
shown for a linear equidistant sensor
array installed in close proximity to
the carrying structure. The single path
propagation is assumed. Estimation
of efficiency of the detection algo-
rithms is executed by analyzing the
spatial spectra. They were calculated
using Bartlett’s method with a stan-
dard resolution. The paper presents
the spatial spectra at the output of the
receiver system, which is operating
with the various components of the
acoustic field — scalar components,
scalar components in the co-process-
ing with vector components, and in the
case when the power flux component
is constructed. The performed simu-
lation analysis of the structural noise
characteristics for the scalar and vec-
tor-scalar components of the acoustic
field has allowed to identify and justify
the most efficient algorithm for signal
processing among those considered.
The calculation of the signal/noise ra-
tio at the output of the receiver system
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during the processing of signals using
different components of the acoustic
field has shown the high efficiency of
the algorithm that uses the power flux
component of the vector-scalar field.

Keywords: information-analytical
system, beam pattern, sound propaga-
tion loss, vortex.

Vasilenko A.M., Pyatakovich V.A.
ANALYTICAL PROPERTIES AND
FUNCTIONALITY OF THE SYS-
TEM FOR CALCULATION OF THE
SPATIAL STRUCTURE AND PA-
RAMETERS OF A HYDROACOUS-
TIC FIELD // Underwater Investiga-
tion and Robotics. 2017. No. 2 (24).
P. 61-69.

The article presents the results of
the next phase of the authors’ scientific
research on the creation of a monitoring
system for marine areas based on the de-
velopment of non-linear low-frequen-
cy hydroacoustics and neural network
technologies for recognizing object im-
ages. The accuracy of the results of the
software for calculating the characte-
ristics of a sea medium (the DALNOST
program) is estimated. The parameters
and structure of the hydroacoustic field,
which were calculated from the in-situ
measurements of the sound speed in-
side a vortex disturbance zone observed
in the western part of the Sea of Japan
are investigated. The obtained results
indicate to the practical importance of
technique and the DALNOST program
as a key element of the AIS structure
and provide the possibility for its in-
tegration into the systems created for
the monitoring of marine water fields to
solve the research problems as well as
the problems of developing the ocean
environment in the interests of the ma-
rine science. The sound propagation
conditions for distances of 500 km are
simulated, the impact of a complex
bottom relief and various depths of the
sound source on the sonoacoustic sig-
nal receiving conditions are shown.



