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Keo6kan K.I'., Keokan A.T., Ke6-
kain B.K., Cebacrtpao JI., TTackoans A.,
Pubeiipo [x., Uanusepu JIx, Ken-
xont 3., Jxuzyc C., Manrtyoka A.
OLIEHKA IMTPOU3BOAUTEJIbBHOCTU
JIBYXKAHAJIBHOU I[M®POBOH
I'MJIPOAKYCTHUYECKOM CBS3U HA
®OHE UMITYJIbCHBIX ITOMEX U3-
JIYYAIOUIEI'O CITAPKEPA // TlonBoa-
HbBIE WCCIETOBAaHUSA M POOOTOTEXHHKA.
2018. Ne 1(25). C. 4-12.

[IpencTaBneHbl pe3yiabTaTHl pa-
00T MO pa3BUTHIO KOMOWHUPOBAHHOW
CUCTEMBI TTO3UIIMOHUPOBAHUS U CBS3U
B cocTaBe pazpadbaTbIBaeMOTr0 MOOMIIb-
HOTO KOMIUIEKCa ITO/IBOIHON CeficMOoaKy-
CTHYECKOH (F€OTEeXHUYECKON) pPa3BeaKH
B pamkax mnpoekra H2020 WiMUST
(Widely scalable Mobile Underwater
Sonar Technology). PaccmoTpensl pe-
3yNbTAThl MEpeaddl MOTOKOB JTaHHBIX
110 BYM OJHOBPEMEHHO PaboTaronmm
KaHalaM THAPOAKyCTHUYEeCKoH (T/a)
CBSI3U — BBICOKOCKOPOCTHBIMH M HU3KO-
CKOPOCTHBIMH T/a MozeMaMH. Bbicoko-
CKOpPOCTHAs T/a CBSI3b HCIIOJIB30Ballach
JUISL IOCTaBKHM JAHHBIX II0JIE3HOW Ha-
I'PY3KH OT CEHCMOKOC, OyKCHUPYEeMBIX
ABTOHOMHBIMH HEOONTAEMBIMHU MOBOI-
HeiMu anmapatamu (AHITA), Ha 60pT
COTIPOBOXKJAIOIIETO CyAHA (Ha TEePMHU-
HaJu omeparopa). HuskockopocrtHas r/a
CBA3b HCIIOJIB30BANACh JJIS MEepeadn
COMPOBOXKIAIONIUM TIJIaBCPEIACTBOM
CEPBUCHBIX U HABUTALIMOHHBIX JaHHBIX,
MpeIHAa3HAUYCHHBIX I TO3UIIHOHHUPO-
Banust AHITA. Kpome ogHoBpemMeHHOM
PpaboTHI YyCTPOWCTB T/a CBSI3U, TOTIOIHU-
TEJILHBIM YCIIOBHEM, YCIIOXKHSIOIINM T1e-
penady aHHBIX, SIBJISUIOCH TPUCYTCTBHE
B COCTaBe KOMILIEKca ceiicMoaKkycTuie-
CKO¥1 pa3BeJIK1 MOCTOSHHO PabOTAIOIINX
HCTOYHUKOB HIMPOKOIIOJIOCHBIX 30H/IH-
pyroiux uMnyiabcoB. [lpeacTraBieHb
Pe3yabTaThl HATYPHBIX SKCIIEPUMEHTOB
T10 TIepeavye JaHHBIX Ha HeOOIbIIoe pac-
CTOSTHHE (COTHU METPOB) C UCIIOIB30BA-
HHEM OTHOBPEMEHHO JIBYX Pa3HOTHITHBIX
r/a momeMoB: Monxenu S2CR18/34 (mis
oOMeHa CepBUCHBIMY W HAaBUTAIIMOHHBI-
MU TaHHBIMH) ¥ MojeMoB S2CR42/65
(mas MOCTaBKHM JAaHHBIX TTOJIC3HOM Ha-
rpy3ku ot ceiicmokoc AHITA na cynHo
COTIPOBOXKJICHUS).

DKCIIepUMEHTHI MPOBEJICHBI B yC-
JJOBUSAX (1)0HOBI)IX HUMITYJIBCHBIX ITOMEX
n3nydaromero cnapkepa Geo-Source
400 xommanum Geo Marine Survey.
BnusiHue MexkaHanbHON WHTEpGeEpeH-
IIUA ¥ UMITYIIGCHBIX TTOMEX BBIPA3HIOCH
B YMEPCHHOM CHIDKEHUH d((HEeKTUBHON
CKOPOCTH TIepejaddl JaHHBIX U YMEpECH-
HOM CHI)KCHUHU BEPOSTHOCTH JOCTaBKHU
MAKETOB TAHHBIX 110 KAKJIOMY U3 JIBYX I'/a
KaHAJIOB CBSI3H.

VK 681.883.41: 551.462.8

KarueBble cjoBa: rpymnmna aBTo-
HOMHBIX ITOABOJHBIX pO6OTOB, ruapo-
Jokatop O0KOBOTO 0030pa, Iuarpamma
HaIpaBICHHOCTH, OOKOBBIEC JICTIECTKH,
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3onorapés B.B., Wn3apues A.B.,
Xogaopenko M.C. K BOITPOCY O B3A-
NUMHOM BJIMAHUU THUPOJIO-
KAIIMOHHBIX VCTPOWUCTB IIPU
BBITIOJIHEHUMW OB30OPHO-ITOU-
CKOBBIX PABOT I'PYIIIION AB-
TOHOMHBIX ITOABOAHBIX PO-
BOTOB // IlogBomHbIe HCCIETOBAHUSA
n pobortorexHuka. 2018. Ne 1(25).
C. 12-21.

Ha npumepe ruaponokaropa 60ko-
Boro o03opa (I'BO) maHbI omeHKH BO3-
MOYKHOTO B3aMMHOTO BJIMSTHUSI TUCTaH-
[UOHHO JIEHCTBYIOLIMX aKyCTHYECKHX
YCTPOWCTB NPH BBIMOIHEHHH 0030pHO-
MOMCKOBBIX PadOT IPYIIIOi aBTOHOMHBIX
noBoAHBIX poboToB (AIIP). Paccmot-
PCHEBI Ba THUIIA TIOMEX: MOUIHBIC TIOMEXU,
00yCIJIOBJICHHBIE IPSMBIM IIPOHUKHOBE-
HUEM 30HIHMPYIOUINX MOCBUIOK OJHOTO
I'BO na npuémusrii Tpakt apyroro 'O
u3 rpymmsl AIIP, u peBepOepanmoHHbIe
TIOMEXH, 00yCIIOBJICHHBIE OTPAKEHUIMHU
OT /IHa B HANpPaBJICHUX, OJIM3KUX K 3ep-
kanpHOMY. IlokazaHo, YTO HECMOTpS
Ha BBICOKHI YpOBEHb IIOMEX HEPBOTO
THUIIa OHU OTHOCHUTEIBHO MPOCTO MOTYT
OBITH yCTpaHEHBI MPaBUIBHBIM BBIOO-
poMm mapamerpos I'BO-crémku. 3agaua
BBIABJICHUA WM MHUHHMH3AIIHUN ITOMEX
BTOPOTO THIIA NPEJCTABISETCS 3anaueii
ropaszio 0osee CI0KHOMU, TIOCKOJIBKY OHU
110 CBOWM XapaKTEPHUCTHKAM ITPaKTHIE-
CKH{ HEOTJIMYMMBI OT MTOJIE3HOTO CUTHAIIA.

VK 621.3:001.3+14.232

KiroueBble ¢J1oBa: MOIBOIHEIN all-
napar, 3apsiji akKyMyJISITOPHBIX OaTapeid,
OCCKOHTAKTHas TIepeiada 3JICKTPOIHEP-

T'MH, BRICOKOYACTOTHBIH TpaHchopmarop,
KOHCTPYKTUBHBIE IIapaMETPBI, METOAUKA
pacuera.

I'epacumoB B.A., Komiues A.B.,
KpackoBckuii M.B., ®unoxenko A.1O.
METO/IKA PACYUETA KOHCTPVYK-
TUBHBIX ITAPAMETPOB TPAHC-
®OPMATOPA BECKOHTAKTHOM
CUCTEMBI 3APANA AKKYMVIIA-
TOPHBIX BATAPEM IMOJABOJHOI'O
ATITIAPATA // TlonBonHble HCCIENOBA-
Hus U pobororexHuka. 2018. Ne 1(25).
C.21-29.

OOBEKTOM HCCIICIOBAHUS B CTaThe
SABJISICTCA CHeHHaJ’[LHBIﬁ BBICOKOYACTOT-
HBI CHJIOBOW TpaHChOopMaTop ¢ pasfie-
JISIIOIIUMUCS TIEPBUYHON M BTOPUYHOM
9acTAMHU.

B kagecTBe 3amaum mWcciemOBaHUSA
MTOCTABJICHO 00OCHOBAaHUE U Pa3paboTKa
METOAMKH pacdyeTa KOHCTPYKTHBHBIX
mapaMeTpoB TpaHchoOpMaropa, YAOB-
JICTBOPSIFOIIETO 3aJaHHBIM YCIOBHIM
JKCIUTyaTanuu. B 0CHOBY HcCiieIOBaHMIA
MOJIOKCHO MAaTEMAaTUYCCKOS MOJICIUPO-
BAaHUC DJICKTPOMArHuTHBIX ITPOLECCOB
B TpaHcpopMarope B MPOrPAMMHOM
nakete ANSYS Maxwell B coueTanuu
C HATYpPHBIM J3KCIIEpHUMEHTOM. Brime-
JICHBl XapaKTePHU3YIONIHe IMapaMeTphl
B BHJIE KOA(PHUIIMEHTA MATHUTHON CBSA3H
U YIeIhbHON MHIYKTHBHOCTH BUTKA 00-
MOTKH U TPEUIOKEHA CUCTEMa OTHOCH-
TEIBHBIX CIWHUI], B KOTOPOW ITH Tapa-
METpPhl UMCIOT TOCTOSHHOC 3HAYCHHE
JUTSL JTFOOBIX CEPJICYHUKOB OTHOTO THUIIO-
pasmepa,

[Ipenyoxena MeToIMKa pacueTa oc-
HOBHBIX KOHCTPYKTUBHBIX ITapaMETPOB
TpaHc(opmaTopa, OTBEHaroIero Tpedy-
€MBIM JIICKTPHYECKUM XapaKTePHCTHKAM
1 JOMYCTUMOH OIIHOKE aBTOMAaTHYIECKO-
TO MIPUYAIMBAHISI TOABOIHOTO arapara
K CPEICTBY IOABOJAHOTO Oa3MpPOBAHMUS.
DKCIIeprMEeHTAIBHBIC HATypHBIC MCCIIe-
JIOBaHUS YOCTUTEIHHO TOATBEPKIAIOT
JIOCTOBEPHOCTH MPUBEICHHBIX PE3YIIb-
TaTOB, KOTOPBIC MOTYT HAMTU IPUMEHE-
HUE B CUCTEME OCCKOHTAKTHOTO 3apsija
AKKyMYJISITOPHBIX OaTapeil aBTOHOMHBIX
HCO6I/ITaCMI)IX IMOABOAHBIX arlraparoB.

YJK 626.022

KaroueBble cji0Ba: MHOIOCTENEHHON
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®unaperos B.®., I'ybankos A.C.,
T'oprocraes U.B., Konomnun A.1O. PA3-
PABOTKA METOJAA ®OPMNPOBA-
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HUS IMTPOI'PAMMHBIX CUT'HAJIOB
YIIPABJIEHUS MAHUITYJISATOPA-
MU, YCTAHOBJIEHHBIMU HA T10/1-
BOJIHBIX ATIITAPATAX // TTonBommbie
nccaenoBanus U podbororexauka. 2018.
Ne 1(25). C.30-37.

PaccmoTpensr ocobeHHOCTH perrre-
HUS 00paTHOH 3a/1aui KHHEMATHKH IS
MTOJIBOTHBIX MAaHUMIYIIATOPOB C KHHEMa-
THYeckol cxemor turma PUMA, umero-
IUX KOHCTPYKTUBHBIC OTPaHUYCHUS
repeMenieHnid B COOTBETCTBYIONIUX
CTETICHSIX IMOJBH)XHOCTH, 00YCIIOBIICH-
HbIE YCTAHOBKOW ITHX MaHUITYJISTOPOB
Ha IMOJBOJHBIE anmaparsl. [IpenioxeH
METOJl, KOTOpBIH 3a cYeT NpuIaHus
MaHHITYIATOPY JOMOJHUTEIBHON (U3-
OBITOYHOM) CTETICHHW TOABUKHOCTH TIO-
CPEICTBOM TIEPEMEIICHUIH TOIBOJHOTO
ammapara BOMM3u o0bekTa paboT He I10-
IMyCKaeT 3apaHee HEIPeacKa3yeMoro
BBIXOJIa JIFOOOW CTEMEHU MOABIKHOCTH
9TOr0 MAHUMYJIATOPA HA OTPAHHYCHUS,
a Tak)Ke BBIXOJa ero padovero MHCTpy-
MEHTa 3a rpaHuipl paboueit 30HbI. [1pu
9TOM TPAEKTOPUH JIBHIKCHUSI MAHHITYJISI-
TOpa MOTYT OBITh 3apaHee OIpellelieHbI
Wi GOPMUPOBATHCS HEMOCPEICTBEHHO
B IIPOIIECCE BBIMOIHCHHS 3a/1aBACMBIX
MaHUIYJISILUOHHBIX onepauuil. Pa3pa-
OOTaHHBII METO] TIO3BOJISIET ABTOMATH-
YECKH COXPaHAThH IUIABHBIC IBUKCHHS
pabodnx HHCTPYMEHTOB ITyTEM HCKITIO-
YCHUS HEKEIATEIBHBIX (HCOKUIAHHBIX )
PEBEPCOB HCIIOJHUTEIBHBIX MTPUBOIOB
MaHUITYJSITOPOB, HE CO3/1aBasi aBapHii-
HBIX CUTyallUdl M HE CHIKas KauecTBa
BBIMOJTHSICMBIX Pa0OT.

VYJIK 534.231

KarodeBble c10Ba: BEKTOpHAs aKy-
CTHKa OK€aHa, BUXPHU U 3aBUXPEHHOCTb
BEKTOpa aKyCTHIEeCKOH MHTCHCUBHOCTH,
pPOTOpP BEKTOpa WHTEHCHBHOCTH, CHHTY-
JISIpHBIE TOYKH (ha30BOTO (PPOHTA.

ypos B.A., JIsmkoB A.C. BUX-
PEBASI CTPYKTYPA BEKTOPA AKY-
CTUYECKOW MHTEHCHUBHOCTH
B PEAJIbHBIX YCJIOBUAX MEIJI-
KOI'O MOP41 // TlonsonHbIe MccienoBa-
Hus U pobotorexHuka. 2018. Ne 1 (25).
C. 38-46.

HccnenoBanbl BEKTOPHO-(a30BbIE
CBOMCTBA I€CTPYKTUBHOM U KOHCTPYK-
TUBHOH HMHTEP(EPEHIINN TOHAIBHOTO
CUTHAJIa B PEaJbHOM BOJHOBOJE MEIl-
Koro mMops. B mectpykTuBHO# obnacti
oOHapyXEHBI (pU3NUecKrue 00BEKTHI, KO-
TOpBIE 110 U3BECTHBIM JICTEPMUHHUCTHYE-
CKHM ITPU3HAKAM OITPE/IENIsieM KaK BUXPH
BEKTOpa MHTEHCUBHOCTH. B obmactu

KOHCTPYKTUBHOW MHTepdepeHnn Ha-
OsrofaeTcs 3aBUXPEHHOCTh BEKTOpa MH-
TEHCUBHOCTH. BUXpH 1 3aBUXPEHHOCTh
00pa3yIoT BUXPEBYIO CTPYKTYPY BEKTOP-
HOTO aKyCTHUYECKOTO 1moJisi. OOHapyKEHBI
peryJsipHbIe KoeOaTelIbHble CMEICHUS
BUXpEH OTHOCHTENFHO (a30BOTO IEH-
Tpa KOMOWHHUPOBAHHOIO NpPHEMHHKA
B HAIPaBJICHUU BIOJb OCH BOJIHOBOJA.
[TokazaHo, 94TO CTPYKTypa BUXpeEil 3aBH-
CHT OT OTHOLIEHHs curHaji/urym. Mccie-
JIOBAJICSI TOHAJIBHBIM CHTHAJI YaCTOTOH
88 = 1 'l oT NMPUNOBEPXHOCTHOTO JBU-
JKYILIErocsi ICTOUHMKA 3ByKa. Pe3ynbrarsl
UCCJICZIOBAHUIT OPUTHHAJIBHBI U JIOJDKHBI
YUUTBIBATHCS B PEANBHBIX MOJIEIISIX MEJI-
KOTO MOPS ¥ IPUKJIQAHBIX 3a1ad TUIPO-
AKYCTHKH.

VIK 534.23

KuroueBbie ciaoBa: mHTEphEepeH-
IUs1, TOTPaHUYHBIC BONHBI Pames-11o-
T, HHBAPUAHT.

Kacarxun b.A., Kacarkun C.b.
OCOBEHHOCTHU PACIIPOCTPA-
HEHUA W UWHTEP®EPEHIIUU
HOPMAJIbHBIX BOJIH B BOJIHO-
BOJHOMI CHUCTEME BOJHBII
CJION — MOPCKOE JTHO C HU3KOI
CIBUT'OBOM YIIPYTOCTBIO // Iox-
BOJIHBIC WCCIICIOBAHUSI U POOOTOTEX-
Huka. 2018. Ne 1 (25). C. 46-58.

BrimorHeH pacdéT KOMILIEKCHBIX
KOpHEH JUCIEPCHOHHOTO ypaBHEHHS
JUI. HOPMAJIbHBIX BOJIH B BOJIHOBOZC
TUIIA BOAHBIN CI0H — TBEPOE MOIYIIPO-
CTPAHCTBO OCAJOYHOTO THUMA AJS CITy-
qas, Korjia CKOpOCThb CI[BHFOBOﬁ BOJIHBI
B MOJIYTIPOCTPAHCTBE MEHBIIIE CKOPOCTH
3ByKa B BOJHOM cJI0€. BrImomHeHs! pac-
4€Thl UCIEPCUOHHBIX 3aBUCUMOCTEH
JUTsT pa30BBIX M TPYHIOBBIX CKOPOCTEH
7 K0P PHUIINEHTOB 3aTyXaHUS HOPMallb-
HBIX BOJH pa3iIU4HOTO mopsaka. Oco-
0oe BHUMaHHUE YICIICHO COMPSIKEHHON
mape HOPMAalbHBIX BOJH HYJIEBOTO IIO-
pAOKa, KOTOPhIC B IPEACTHHBIX CIyYasix
HU3KUX WK BBICOKUX YaCTOT BBIPOXK/IA-
I0TCSl B IOTPAaHUYHYIO BOJIHY Panes nnu
B 1orpaHuuHslie BoJHbI Panes—Illoinre,
PETYISPHYIO U 0000IEHHYIO COOTBETCT-
BEHHO. PacCMOTpeHbI BApUAHTHI IPAKTH-
YECKOH peann3anuyl IOTPAaHUIHBIX BOJITH
Panes—IllonTte B mHTEpPEPEHINOHHBIX
CTPYKTypax, PErHCTPUPYEMBIX KOMOH-
HUPOBAaHHBIM TPUEMHUKOM B PETYIISp-
HOM U HEPETYJISIPHOM BOJTHOBOJIAX.

VIK: 551.46.07
KaroueBrble cjioBa: aBTOHOMHBIM
MIOJIBO/IHBIN TIPO(IITUPYOIIUI armapar,
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cucTeMa yIpaBJleHUsl, MUKPOIIPOLIeCcCop-
Hasl TEXHUKA, (PPEHMBOPK IIPOrpaMMHOM
CHUCTEMBI, OKEaHOJIOT .

Kouetos O.10., Octposckmii A.T.,
Bonxkos C.B., Onemanckuii B.M. YHU-
OUILIMPOBAHHAS AIIITAPATHO-
[TPOTPAMMHASA TTJITAT®OPMA
CHUCTEMBI VIIPABJIEHUA ABTO-
HOMHBIX TIIOABOAHBIX IIPO-
OUIINPYIOUINX ATIITAPATOB //
[TonBoaHBIE HcCIEOBaHMS U POOOTOTEX-
Huka. 2018. Ne 1(25). C. 59-66.

IIpencraBneHs! pe3yabTaThl pa3pa-
00TKM yHHU(DHULIMPOBAHHOW anmapaTHoO-
pOrpaMMHON MIaTHOPMbI CHUCTEMbI
yIpaBlIeHHs JUIsl TIMHEHKH aBTOHOMHBIX
MOZBOAHBIX NMPO(GUINPYIOUINX anmnapa-
ToB (AIIITA) paznuyHOro THIIa — Kak
cBOOOMHO ILIABAIOIIMX 34 CYET W3-
MEHEHHsI COOCTBEHHOW IIIaBYdYECTH,
TaK W TPUBS3HBIX, MEPEMEIIAIONINXCS
3a cyeT padOTHI MEKTPOMEXAHUIECKUX
NpUBOJOB. AmnmaparHas 4acThb IUIaT-
(dopMBI mpeacTaBisieT co00i KOMILIEKT
9JIEKTPOHHBIX IIJIAT, HA KOTOPBIX MMe-
oTcs 32-paspaansiii ARM-Mukpo-
KOHTpOJUIEp M JApaiiBepbl Juisi paboTh
C HCIOJHUTENbHBIMH MEXaHHU3MaMH,
TaKUMH KakK JBHUTaTEJIM IOCTOSHHOTO
TOKa, 3JEKTPOMArHUTHBIE KJIAMAHbI,
THJIpO- U MHeBMOHacockl. KonTpomiep
TaK)Ke€ OCHAIEH CPEJCTBAMH HABHIa-
nun GLONASS/GPS u 6ecnpoBona-
Ho#t csi3u GSM uWiFi. IIporpammuoe
obecriedeHre KOHTpOJUIEpa OCHOBAHO
Ha MOJYJIbHOM (peiMBOpKe B orepa-
LIUOHHOM CHCTEME PEealbHOTO BPEMEHH.
DpeltMBOPK MOXKET ObITh PACIINPEH ITy-
TEeM peaju3aluu (yHKIMOHAJA, CIIeIH-
¢duuHOTO A71s TpEOyeMoii MO HKAITNH
n tuna ATIITA. TTpuknangHoe mporpamMmm-
HOE 00ecreyeHne BEIOIHEHO KaK Kpoc-
crutaT()OPMEHHOE TPUIIOKEHHE, TAKKE
MTO3BOJISIIOIIEE PACHIMPATH (PyHKIHO-
HaJ 1o mMepe HeooxomumocTu. Ha 0aze
JTAHHOW CHCTEMBI YIPABJICHHS U3TOTOB-
neHsl onbITHRIE 00pa3isl AIIITA (30H7
C ympaBisieMOH IUIaBy4eCTbIO Kjacca
APT'O v moBOHEI# JIeOEA0UHBIN 30H 1),
a TaKoKe MPOTOTUI CUCTEMBI YIIPaBICHUS
UCIIOJIHUTEIbHBIMU MEXaHU3MaMH IJ1aii-
Jiepa, KOTOpbIe MPOXOMAST HCIBITAHUS
Ha YePHOMOPCKOM noiurone MuctutyTta
okeanosioruu PAH um. ILIIL. [lupmosa.

YJIK 550.84: 549.905

KioueBble cjioBa: MpUPOJHBIC
rasbl, ra30BbIC (PaKeybl, 30HBI PA3JIOMOB,
Te0JI0rN4YECKUEe MPOLIECCHI.

O6xupos A.U., Tenerun F0.A.,
Oxkynos A.K. TASOTEOXUMUYEC-



KUE T10JIs1 WU PACIIPEAEJIEHUE
MMPUPOJHBIX TA30B B JAJILHE-
BOCTOYHbBIX MOPSX // IlogsonHbie
nccaenoBanus U pobororexauka. 2018.
Ne 1(25). C. 66-74.

PaccmarpuBaeTcs MexaHu3M Qop-
MHUPOBAaHHUA Ta30-TEOXUMHUYECKAX
mojie B JalbHEBOCTOYHBIX MOPSX.
YYUTHIBAIOTCS BYJIKAHUYECCKHE, TEKTO-
HUYECKUE U JPYTHE TPOIECCH B aKBa-
TOpUAX U Ha KOHTUHeHTe. [Ipeamerom
HCCIICIOBaHUS J1a00paTopuu ra3oBOW
reoxumunn TOU IIBO PAH sBasitoTcs
rasbl, paCTBOPEHHbBIE B BOJIHOW cpelie.
K #aum OTHOCATCA: MCTAH, TAXKCIBIC
YIIIE€BOJOPOIBI, JUOKCH]T YTIIEPOa, BO-
JIOpOJ, TeIUM, KUCIOPOA, a30T. Yrie-
BOJOPOJHEIE Ta3bl B BOJE W JOHHBIX
OTIIOKEHUSX SBISIIOTCS WHIUKATOpa-
MH MECTOPOXJICHUN YIIEBOIOPOIOB,
ra3o0BBIX TUAPATOB B Heapax. OHU HC-
MOJIL3YIOTCSI B Kaue€CTBE KPUTEPUEB
JUISL UX TIOMCKa B MOPCKHUX YCIIOBHSX.
AHOMaJIbHbIE KOHIIEHTPALUK BOAOPOIa
U Tenus B MPUJOHHONW BOJE XapakTe-
PU3YIOT CEHCMHUYECKYIO U TEKTOHUYE-
CKYI0 aKTMBHOCTb M (DUKCHUPYIOT 30HBI
paznomoB. [lpupoaHbie razsl BIAUSIOT
Ha THAPOAKYCTHUYECKHUE, DIICKTpOMar-
HUTHBIE TOJIA. JIJ1s1 M3y4eHUS MOPCKUX
T€OXUMHYECKHUX, aKyCTHUECKUX, Ono-
JIOTHYECKUX U JPYTHX XapaKTCPHUCTHK
Ta30BBIX MECTOPOXICHHI HCIIONB3Y-
FOTCSl TSXHUYECCKHUE CPEICTBA KOPAOIIS
C MEPCIEeKTUBON BKJIIOYEHHUS MOJBOJI-
HOU POOOTOTEXHHUKHU B UX COCTAB.

ABSTRACTS

Keywords: underwater acoustic
communication, acoustic modems, im-
pulse noise, autonomous underwater ve-
hicles (AUV).

Kebkal K.G., Kebkal A.G., Keb-
kal V.K., Sebastido L., Pascoal A., Ri-
beiro J., Indiveri G., Kelholt E., Jesus S.,
Mantouka A. PERFORMANCE EVA-
LUATION OF A TWO-CHANNEL
DIGITAL HYDROACOUSTIC COM-
MUNICATION IN PRESENCE OF
STRONG IMPULSIVE NOISE // Under-
water Investigation and Robotics. 2018.
No. 1 (25). P. 4-12.

The article describes some results
of the development of a combined po-
sitioning and communication system
within the mobile underwater seismoa-
coustic (geotechnical) survey technol-
ogy under the H2020 project WiMUST
(Wide-scale intelligent Mobile Underwa-

ter Technology). Particularly, the results
of data transmission via two simultane-
ously operating hydroacoustic data link
channels (high-speed and low-speed
hydroacoustic modems) are presented.
High-speed data link was used to deliv-
er payload data from seismic streemers
towed by unmanned underwater vehi-
cles (UUVs) to the accompanying vessel
(to the operator on terminal). Low-speed
data link was used for transmission of
accompanying packets, e.g. service and
navigation data packets, intended for
positioning purposes of the UUVs. In
addition to the simultaneous operation
of the modems, an additional condition
(complicating the transfer of data) was
the presence of a seismoacoustic sparker
(sources of broadband acoustic pulses)
continuously operating during data ex-
change between modems. Analysis of the
full-scale experiments on short distance
data transmission (hundreds of meters)
during simultaneous operation of two
different types of modems (S2CR18/34
u S2CR42/65) and the sparker (Geo-
Source 400 of Geo Marine Survey)
demonstrates the effect of inter-channel
interference and impulse noise onth the
quality of data transmission, expressed
as a moderate decrease in the efficiency
of data transmission for each of the two
communication channels.

Keywords: group of autonomous
underwater robots, side-scan sonar, di-
rectivity pattern, side lobes, mutual in-
fluence, interference, intensity, range,
reverberation, linear-frequency modula-
tion, matched filter, median filter.

Zolotarev V.V., Inzartsev A.V.,
Khodorenko M.S. ON THE QUESTION
OF THE MUTUAL INFLUENCE OF
SONAR DEVICES WHEN PERFORM-
ING A SURVEY BY A GROUP OF
AUTONOMOUS UNDERWATER RO-
BOTS // Underwater Investigation and
Robotics. 2018. No. 1 (25). P. 12-21.

On the example of the side-scan
sonar (SSS), the estimates of the pos-
sible mutual influence of remotely act-
ing acoustic devices in the process of
performing survey-search operations
by a group of autonomous underwater
robots (AUV) were made. Two types of
interference are considered: powerful
interference due to direct penetration of
sonar sounding pulses of one SSS to the
receiver of another SSS operating on the
adjacent AUV in the group and reverber-
ation-interference due to reflections from

the seabed towards nearly mirror direc-
tions. It is shown that, despite the high
level of interference of the first type,
they can be relatively easily eliminated
by the correct choice of sonar survey
parameters. The problem of detecting or
minimizing the interference of the sec-
ond type seems to be a much more com-
plicated task, since their characteristics
are virtually indistinguishable from the
characteristics of useful signal.

Keywords: underwater vehicle, bat-
tery charge, non-contact power transmis-
sion, high-frequency transformer, design
parameters, calculation method.

Gerasimov V.A., Komlev A.V.,
Kraskovskiy M.V., Filozhenko A. Yu.
TRANSFORMER DESIGN PARA-
METERS CALCULATION METHOD
OF THE NON-CONTACT CHARGING
SYSTEM BATTERIES UNDERWATER
VEHICLE // Underwater Investigation
and Robotics. 2018. No. 1(25). P. 21-29.

The object of research in the article
is a special high-frequency power trans-
former with separated primary and sec-
ondary parts.

The research task is to justify and de-
velop a methodology for calculating the
design parameters of a transformer that
meets the specified operating conditions.
The research is based on mathematical
modeling of electromagnetic processes
in a transformer in the software package
ANSYS Maxwell in combination with
full-scale experiment. Characteristic
parameters in the form of magnetic cou-
pling coefficient and the specific induc-
tance of the winding coil is highlighted.
The relative units system in which these
parameters have constant value for any
cores of one type is suggested.

The calculation method of trans-
former basic design parameters proper
the required electrical characteristics and
the permissible error of the underwater
vehicle automatic docking to the docking
station is offered. The experimental field
studies clearly confirm the accuracy of
these results, which can be used in the
underwater vehicle non-contact battery
charge system.

Keywords: multilink manipulator,
underwater vehicle, redundant mobility
degrees, restrictions, singular positions,
inverse kinematics.

Filaretov V.F., Gubankov A.S.,
Gornostaev [.V., Konoplin A. Yu. DE-
VELOPMENT OF FORMATION
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METHOD OF PROGRAM CONTROL
SIGNALS OF MANIPULATORS
INSTALLED ON UNDERWATER
VEHICLES // Underwater Investiga-
tion and Robotics. 2018. No. 1 (25).
P. 30-37.

In this paper the features of solution
of inverse kinematics for underwater
manipulators with the PUMA kinematic
scheme having constructive restrictions
in the corresponding mobility degrees
caused by the installation of these ma-
nipulators on underwater vehicles are
considered. A method is suggested that
does not allow the unpredictable exit of
any mobility degree of this manipulator
to restrictions and the exit of its work-
ing tool beyond the boundaries of the
working area.This is done by giving the
manipulator an additional (redundant)
mobility degree by moving the underwa-
ter vehicle near the work object.At the
same time movement trajectories of the
manipulator can be defined in advance
or be formed directly in the process of
performance of the set manipulation op-
erations.The developed method allows
to keep automatically the smooth move-
ments of working tools by an exception
of an undesirable (unexpected) reverses
of executive drives of manipulators with-
out emergencies and reducing quality of
the performed works.

Keywords: ocean vector acoustics,
vortices of the acoustic intensity vector,
vorticity, intensity vector rotor, singular
points of the phase front.

Shchurov V.A., Lyashkov A.S. VOR-
TEX STRUCTURE OF THE ACOUS-
TIC INTENSITY VECTOR IN THE
REAL CONDITIONS OF THE SHAL-
LOW SEA // Underwater Investigation
and Robotics. 2018. No. 1 (25). P. 38-46.

The vector-phase properties of the
destructive and constructive interference
of a tonal signal in a real waveguide of the
shallow sea are studied. In the destruc-
tive area, physical objects are detected,
which, according to known deterministic
features, are defined as the vortices of
the intensity vector. In the area of con-
structive interference, the vorticity of the
intensity vector is observed. Vortices and
vorticity form a vortex structure of the
vector acoustic field. Regular vortex os-
cillations are detected with respect to the
phase center of the combined receiver in
the direction along the waveguide axis. It
is shown that the structure of vortices de-
pends on the signal-to-noise ratio. A tonal

signal of 88 Hz from a near-surface mov-
ing sound source was studied. The results
of the studies are original and should be
taken into account in real models of the
shallow sea.

Keywords: interference, waves, wa-
verguide, Rayleigh-Sholte, invariant.

Kasatkin B.A., Kasatkin S.B. FEA-
TURES OF DISTRIBUTION AND IN-
TERFERENCE OF NORMAL WAVES
IN THE WAVEGUIDE SYSTEM THE
WATER LAYER - THE SEABED WITH
LOW SHIFT ELASTICITY // Underwa-
ter Investigation and Robotics. 2018.
No. 1 (25). P. 46-58.

Calculation of complex roots of the
dispersive equation for normal waves
in a type wave guide a water layer — a
firm half-space of sedimentary type for
a case when the speed of a shift wave in
a half-space is less than acoustic speed
in a water layer is executed. Calculations
of dispersive dependences for phase and
group speeds and coefficients of attenu-
ation of normal waves of various order
are executed. Special attention is paid to
the interfaced couple of normal waves
of a zero order which in limit cases of
low or high frequencies degenerate in a
boundary wave of Rayleigh or in bound-
ary waves of Rayleigh-Sholte, regular
and generalized, respectively. Options
of implementation of boundary waves
of Rayleigh-Sholte in the interferential
structures registered by the combined
receiver in regular and irregular wave
guides are considered.

Keywords: underwater profiling
probe, control system, microcontroller,
software framework, oceanography.

Kochetov O.Yu., Ostrovskiy A.G.,
Volkov S.V., Olshanskiy V.M. AHARD-
WARE AND SOFTWARE PLATFORM
UNIFIED FOR CONTROL SYSTEMS
OF AN AUTONOMOUS UNDERWA-
TER PROFILING VEHICLES // Under-
water Investigation and Robotics. 2018.
No. 1(25). P. 59-66.

This paper concerns with develop-
ment of a unified hardware and software
platform for control systems of autono-
mous underwater profiling vehicles of
various types, both floating due to change
in their own buoyancy, and tethered,
moving with the help of electromechani-
cal drives. The hardware of the platform
is based on 32-bit ARM-microcontroller.
The set of electronic PCBs is capable of
operating DC motors, solenoid valves,
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pumps etc. It is also carries GNSS re-
ceiver and GSM/WiFi wireless commu-
nication modules. Embedded software
is a RTOS-based modular framework,
where all necessary basic functions have
been implemented. Its functionality can
be expanded by adding custom code to
accommodate specific functions of a pro-
filer. The diagnostic and programming
software is implemented as a cross-plat-
form desktop GUI application, which
also can be expanded to match the profil-
er features. It controls the actuators, such
as DC motors, solenoid valves, hydraulic
and pneumatic pumps.

The control system was employed
at prototypes of several underwater pro-
filers (the buoyancy driven probe of the
ARGO type and the underwater winch
probe), as well as at a prototype of the
control system of glider actuators. All of
these systems undergo the field trials at
the Black sea test site of Shirshov Insti-
tute of Oceanology Russian Academy of
Sciences.

Keywords: natural gases, gas flares,
faults, geological processes.

Obzhirov A L., Telegin Yu.A., Oku-
lov A.K. GASGEOCHEMICAL FIELDS
AND NATURAL GASES DISTRIBU-
TION IN THE FAR EASTERN SEAS //
Underwater Investigation and Robotics.
2018. No. 1 (25). P. 66-74.

A mechanism for the formation
of gas-geochemical fields in the Far
Eastern seas is considered. Volcanic,
tectonic and other processes in the
water areas and the continent are taken
into account. The subject of the research
of the gas geochemistry laboratory of
POI FEB RAS is gases dissolved in
the aqueous medium. These include:
methane, heavy hydrocarbons, carbon
dioxide, hydrogen, helium, oxygen,
nitrogen. Hydrocarbon gases in water
and bottom sediments are indicators of
hydrocarbon deposits, gas hydrates in
the bowels. They are used as criteria
for their search in marine conditions.
Anomalous concentrations of hydrogen
and helium in the near-bottom water
characterize the seismic and tectonic
activity and fix the fault zones.
Natural gases affect hydroacoustic,
electromagnetic fields. To study marine
geochemical, acoustic, biological and
other characteristics of gas fields, ship
technical means are used with the
prospect of incorporating underwater
robotics into their composition.



