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KiioueBble cioBa: aBTOHOMHbIE
MOABOJHBIC HEOOHMTaeMble  ammaparhl,
TPYMNIIOBOE YIpaBlICHHUE, IJIAHUPOBAHUE
MUCCHH, MapIIpyTHU3aIHsl, TCHETHUECKUE
AITOPUTMBI

beraxos M.B., Kemsun M.IO., Mak-
cuvkuH H.H., Kucenés JI.B. DBOJIIO-
[MMOHHBIE MOIEJIN MAPIIPYTHU-
3AIMU T'PYIIIIOBOI'O JIBMJKEHMA
ABTOHOMHBIX TIOABOJHBIX PO-
BOTOB ITP1 MHOI'OLIEJIEBOM IU-
HAMUWYECKOM MOHUTOPUHTE
MOPCKUX AKBATOPUI // Tlomsox-
HBIC HCCICIOBaHUS W POOOTOTEXHHKA.
2014. Ne 2 (18). C. 4-13.

Ynpasnenue TrpynmnupoBKOM —aBTO-
HOMHBIX TOABOAHBIX pobotoB (AIIP)
IIPEACTABIISET KaK TEOPETUUECKUM, TaK U
[IPAKTUUECKUIl MHTEpeC ISl PELIeHUs 3a-
Jlay, CBSI3aHHBIX C BBINOJHEHNEM 0030pHO-
IIOMCKOBBIX U 00CJEeN0BaTENbCKUX PAdOT,
[aTpyJUpOBaHUEM M MHCHEKIMEH MOJBO-
JHBIX OOBEKTOB U COOPYKEHUH, orepa-
TUBHBIM MOHUTOPUHIOM MOPCKHX aKBaTo-
puii 1 penbeda qua. K unciy takux 3agayd
OTHOCATCS 3aJa4y AWMHAMHUYECKOW Mapli-
pyTH3alMU TPYIIOBOIO JBIKEHHUS B
YCIIOBUSIX U3MEHSIOLIEHCs 0OCTaHOBKU U
LieJIel BBIITOJIHAEMBIX MUCCH. [l pere-
HUS1 JaHHOTO KJlacca 3a7a4 UCIIOIb3YIOTCS
9BOJIIOLIMOHHBIE MOJIENIM, OCHOBaHHBIC Ha
OHONIOTHUECKUX aHaJIorax (FeHEeTUYEeCKUX
aJrOPUTMax), ONECPUPYIOIIUX
MOHATHSIMU, KaK IPHCIOCOOIAEMOCTD,
HaKOIJICHHE TMOJE3HbIX CBOWCTB, MOHMCK
ONTHUMYyMa HEKOTOPOU 1EJICBOM QyHKIIUH.
AmHanu3 IOKa3bIBae€T, 4YTO «OHOJIOrHYe-
CKUI MEXaHU3M» BO MHOT'OM aHAJIOTHYEH
TEXHOJOTUU OpraHu3alud TPYHIIOBOrO
Ipolecca B Takoi crenuduueckon cucre-
Me, KaK «IOIMYJISILUsD TMOIBOAHBIX ara-
paroB. Perienue 3a1aun MapipyTH3aLuu
CTPOMTCS U3 HECKOJIBKUX MOCIIEA0BATENb-
HBIX TPOLEAYP, BKIIOYAIOMINX IUIAHUPO-
BaHHUE IPyNIIOBOI MHOIOIIEIEBOM MUCCUH
ATIP ¢ ucnonp3oBaHueM ruOpUaHBIX (Te-
HETUYECKHUX) aJrOPUTMOB U TOMOJOTUH
TUNa B3BEIIECHHBIX I'padoB, OLEHKY 3(-
(heKTUBHOCTH CIUITAHMPOBAHHBIX MapIil-
PYTOB M peanu3anuio MapmpyToB. Pasz-
paboTaH MPOrpaMMHBII MOAETHPYIOIINI
KOMIIJIEKC, peau3yIoUInid MOJHbII Habop
BCEX HEOOXOAWMBIX BBIYMCIUTENbHBIX
IIPOLEmYP.

TaKUMH
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KiroueBble cioBa: JOKaibHAs Ha-
BHTAIMsI, BUIC000pabOTKA, TOIBOIAHBIN
armapar, CHCTeMa YIPaBJICHUs, KOMITbIO-
TEpHOE 3pCHHUE, COIOCTaBIICHHE M300pa-
JKEHHH, JTUHAMHYECKOe ITO3HIIHOHHPOBA-
HHE.

Kponoros A.H., Ilmsacynos B.M.,
Maxkamos  A.A. HCCIJIEJOBAHUE
CHUCTEMblI BUJAEOHABUIALIM B
COCTABE KOHTYPOB CHUCTEMBI
VIIPABJIEHUA ABMXXEHUEM T1O/-
BOJ/IHOI'O AIIITAPATA // TlonBomHbie
HCClenoBaHusl U poboToTexHuka. 2014,
Ne 2 (18). C. 13-19.

B COBpeMEHHBIX YCIOBHSAX aKTyallb-
HOH 3aja4eil MOIBOTHOW POOOTOTEXHHKU
SBISICTCS HEOOXOAMMOCTh TOYHOTO II0-
3UITHOHUPOBAHUS TTOJBOHBIX aIlIapaToB
BONMM3M JHAa WIM oObekra pabor. Bos-
MOXHBIM BapHaHTOM PEIICHHs TaKOW 3a-
JTa9n SBIIETCS HCIIONB30BAHUE CHCTEMBI
JOKanbHON BHAeoHaBuranuu. C TOYKH
3pCHUSI CHCTEMbI YIPABICHUS, [TOMHUMO
TOYHOCTHBIX ITApaMETPOB HMEIOT 3Hade-
HHE OBICTPONCHCTBHE, YCTOWYMBOCTE M
XapakTep MEePEeXOIHBIX MPOIECCOB B CH-
cTeMe BHyeOHaBHramuu. llemsio padoTs
SIBIISICTCSL TIPOBEACHHC AaHAIM3a Iapame-
TPOB CHCTEMBI BHICOHABUTAIIMH Ha OCHO-
B€ YMCJIEHHOIO U MOJIyHAaTypHOTO MOJE-
smupoBaHusl. OLEHUBAIOTCA pean3aluu
ITOPUTMOB BUJICOHABUTALMM HAa OCHOBE
METOJ[a ONTUYECKOTO TIOTOKA M COTIOCTAaB-
nenust geckpuntopos SURF u BRISK.
ITo pesynbratamMm MOAENIUPOBAHWS OBLTH
chopMyITIpOBaHbI TIPESIUTOKEHHST 00 001a-
CTH IPUMEHHMOCTH METOJIOB.

VIK: 62-236.58

KiroueBble cioBa: Mopckas BoAa,
THIpaBIndeckas CHCTeMa, THpaBIIdye-
CKUH TPHBOI pacHlpeneNuTeNb, Hacoc,
¢bmnsTpanys, Ouonormdeckoe obeszapa-
JKABaHHE.

Bensrumer B.B. ITEPCIIEKTHBBI
PA3BUTHS TTOABOJAHOM TMJIPAB-
JIMKU HA MOPCKOH BOJE // Iox-
BOJHBIE MCCIIEIOBAHUS M POOOTOTEXHHUKA.
2014. Ne 2 (18). C. 19-28.

B mpoMBIIUTEHHBIX THAPABINYECKHX
CHUCTEMax MIMPOKOE MPHUMEHEHHWE HaXO-
JUT nipecHast Boja. s TapaBIudecKux
CHUCTEM MOPCKOM IOJIBOTHOW TEXHUKH
JIOTHYHBIM ~ Pa3BUTHEM JTOW TEHICH-
LMK SIBJISICTCSI KMICTIOJIb30BAHUE MOPCKOM
Bogbl. [lo Qu3uYecCKUM W XUMHUYECKUM
CBOMCTBaM, OHMOJIOTMYECKONH aKTHBHOCTHU

MOpCKasi BOJa KapJUHAJIbHO OTIMYAETCS
HE TOJIBKO OT TPATUIIMOHHBIX MHHEPAITb-
HBIX JKUIKOCTEH, HO ¥ OT MPECHOW BOBI.
Ha ocHOBe aHanmm3a Ba)KHEHIINX CBOWCTB
MOPCKO# BoZIBI (hopMyTupyroTcst mpooie-
MBI CO3/[aHUSI TTOJBOAHBIX THIPABINYC-
CKUX HCIIOJHUTEJIBHBIX CHUCTEM HOBOIO
tuna. OfHa U3 KIIOYEBbIX 3aa4 COCTOUT
B PaLMOHAILHOM BBIOOpE KOHCTPYKIIM-
OHHBIX MaTepuajnoB U NOKpeITuil. ITyTem
SKCIIEPUMEHTAJIBHBIX HCCIIEOBAHUI Ha
MaKeTHBIX 00pa3max 0a30BBIX THIpPaB-
JIMYECKUX DJIEMEHTOB YCTAHOBJIIEHO, UYTO
HanboJee MepCIeKTHBHBIM SIBISIETCS HC-
[10JIb30BAaHHE KEPaMHUYECKHX MaTepuaoB
Y TIOJIMMEPOB THIA TTONMUIPHUPIPHUPKETOH.
Ocoboe 3HaYCHUE NPHIACTCS PEUICHUIO
3aa4d TIOATOTOBKH MOPCKOW BOJIBI JIJISI
HCIOJIb30BaHUSI B KauecTBe paboueit
KUIKocTH. [IpemiaraeTcss OpurnHaIbHAS
KOHIICTIINS MOCTPOCHHS CUCTEMBI (DHIIb-
Tpamuy U OHOJIOTHYECKOTO 00e33apaxu-
BaHMSL.
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KonaroueBble cjioBa: MOABOIHBIN arl-
napat, 0eCKOHTaKTHas Tepeava dIeKTPo-
SHEPrHH, WHBEPTOP HAMPSDKCHUS, CHIIO-
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I'epacumos B.A., [Tonios O.C., ®uino-
xkenko A.JO., Yenypun I1.M. UCCIIE-
JOBAHUE TEIUIOBBIX PEXHWMOB
PABOTbI HMHBEPTOPA CUCTEMBbI
BECKOHTAKTHOI'O 3APAOA AK-
KYMVJIITOPHBIX BATAPEM IO/
BOJHOI'O POBOTA // TlogBomHbIe HC-
cienoBanus 1 podororexuuka. 2014. Ne 2
(18). C. 29-36.

VYenoBusi paboThl aBTOHOMHOTO HH-
BEPTOpa CUCTEMBI OECKOHTAKTHOTO 3apsi-
Ja TpeOyIOT pa3MEIICHHs €ro B IPOYHOM
KOHTEHHepe orpaHnIeHHOT0 00beMa, YT
OIpeeysieT aKTyaJlbHOCTh 3aJaud OT-
BOJIa TeIIa OT €r0 CHIIOBBIX DJIEMEHTOB.
VccnenoBanue mHpOLECCOB TemIoooMe-
Ha UL JIByX KOHCTPYKTHBHBIX HCIIOJ-
HCHUII HMHBEpPTOpa II03BOJMJIO OIpe/e-
JUTH JIOMYCTHUMBIE TOKOBBIE HATrPy3KH U
CBsI3aTh BpEMs 3apsIKM aKKyMYJSTOp-
HBIX Oarapeil MOABOIHOrO ammapara ¢
TEMIIEPaTypodl ¥ BHIOM OKpYXKaroUIeh
cpenbl. PemeHwe 3amadyd  BBITIOIHEHO
C HCIOJIb30BAaHHUEM MaTeMaTH4eCKOIo
MOJISJIMPOBAHMS B TPOTPAMMHOM ITaKe-
te SolidWorks FlowSimulation, a Tak-
YK€ HATYpPHOTO DKCIIEPUMEHTa, KOTOPBIH
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obecreunsl  yTOYHCHHE HACTPOCYHBIX
KOY(PPUITUESHTOB MOJEIU U TOATBEPIUIT
JIOCTOBEPHOCTh PE3YJILTATOB MOJEIHUPO-
BaHus. MccnemoBaHue MPOBEACHO ISt
Pa3MYHBIX YCIOBHIA pabOThl HHBEpTOpA
Ha BO3IyXe U B BOJE.

VIIK 534.23

KuiroueBble cj10Ba: rpaHuvHas 3aja-
ya [lekepuca, cioucras cpea, KOMILUIEKC-
HBI YIJIOBOHM CIIEKTp HCTOYHHKA, MOIA
HYJIEBOTO NOPS/IKA, BUXPEBAsl COCTABIIAIO-
11as1 BEKTOpa HHTCHCUBHOCTHU.

Kacarkun B.A., 3no6una H.B., Ka-
carkun C.b. MEIJIEHHBIE OBOb-
IIEHHBIE BOJHBI W T'EHEPAIIAA
BUXPEBBIX CTPYKTYP B AKYCTHU-
KE CJIOMCTBIX CPE] // TlogBomHbie
WccleoBaHusi U podoTtoTexHuka. 2014.
Ne 2 (18). C.37-51.

Kitaccuueckoe onmcanue 3BYKOBOTO
nosns B BoaHOBoAe I[lekeprca comepkut
TOJIBKO PACXOASIINECs] BOJHBI, YIOBJIET-
BOPSIIOLIME TIPAHUYHBIM YCIOBUSIM U
yCIIOBUSIM U3iydeHus. B crarbe nmpema-
TaeTcsl pelieHne ¢ 0000MEHHBIMA HOP-
MaJbHBIMH BOJTHAMH, KOTOPBIE SBIISIOTCS
KOMOHMHAaIUEH pacXOAsLIMXCsI BOJH U CXO-
JSIIIMXCS BOJIH OTAaud. Pemenue npomos-
’KaeTcs B OIYIPOCTPAaHCTBO ¢ 00pa3oBa-
HUEM TOPU30HTOB IIOJHOTO BHYTPEHHETO
orpaxenust (TIR), cooTBeTCTBYIOMNX
runore3e Hptotona. KommiekcHslit yrino-
BOM CHEKTP HCTOYHUKA BO30YXKIaeT B
CIIOUCTOH cpee 0000MEHHBIE (OPMBI
BOJIHOBOTO JIBWJKEHUS, Takue Kak MeJ-
JeHHble 00OOIIEHHBIE BOJIHBI, Pa3pbIB-
Hbl€ Ha TOPU30OHTE HCTOYHHKA WU Ha
ropusontax TIR. Pacmpocrpanenue
0000IIEHHBIX BOJIH COMPOBOXKAACTCS Te-
Hepalueil BUXPEBON COCTABISIONIEH BEK-
TOpa MHTEHCUBHOCTH KaK HA TOPU30HTAX
MIOJTHOTO BHYTPEHHETO OTPAXKECHHUS, TaK U
Ha FOPU30HTE UCTOYHUKA. 3BYKOBOE I10JI€
Ha 2TUX TOPU30HTAX COXpaHSET JIOKalb-
HYI0 HENpPEPhIBHOCTh TOJBKO MO HMMIIE-
JIAaHCY ¥ HETPEepPHIBHOCTH MO aBICHHIO
U BEPTUKAJIbHOM KOMIIOHEHTE BEKTOpa
KOJIeOaTeTbHOM CKOPOCTH B CPEIHEM.
TeopeTnueckue pe3yabTaThl HAXOIATCS B
XOPOILIEM COOTBETCTBUH C IKCIIEPUMEH-
TaJbHBIMH HUCCIEIOBAHUSIMH MEIJICHHOMN
00001IEHHOI BOJIHBI HAa TPAHULIE pa3ziena
IBYX JKHIKUX CpPEl M HCCIECTOBAHUSMHU
BUXPEBOM COCTaBIIAIOLIECH BEKTOpa HH-
TEHCUBHOCTHU B MEJIKOM MOpE.

VK 574.58:574.5.08

KioueBble clioBa: THIPOXHUMHYE-
ckas nnpopmarnus, [ MC-texHonoruu, 3a-
IPSZHSIONIEE BEIECTBO, MHBEHTAPU3AIHS

Hynenos B.M., KouerkoBa O.A.,
Bensuk A.B. NIPUMEHEHUE TUC-
TEXHOJIOTHMI JJISI DKOJIOTMYE-
CKMX HUCCJIEJOBAHHI TTPUBPEX-
HbIX MOPCKUX AKBATOPUI U
MHBEHTAPU3ALIMM NCTOYHHKOB
X 3ATPASHEHUSA // TlogBonubie wc-
cienoBanus U podororexHuka. 2014, Ne 2
(18). C. 52-57.

B wHacrosimee Bpemss TreouH(pOp-
marmonnbeie  cuctembl (I'MC) mmpoxo
WCTIONIB3YIOTCSL  JUIL  OKOJIOTHYECKOTO
MOHHUTOPHUHTA MOPCKHX aKBaTOPUH M Kap-
TOrpa)MuecKkoro OMUCAHUS HCTOUYHHKOB
3arpsisHeHus. I MPSIMOTO  HCIIONB30-
BaHMs IHU(QPOBBIX JAHHBIX HEOOXOIUMO
YUUTHIBATh  OCOOCHHOCTH  B3aMMHOIO
KOHBEPTHPOBAHUS PA3TUUHBIX (HOPMATOB
I'MC. B pabote nmaercst cpaBHUTEIbHAS
XapaKkTepUCTHKa Hauboliee pacrnpocTpa-
Heausix 'MC m wmx ¢opmaros, moiry-
YUBIIUX MPUMEHEHUE MPH COCTABICHUHU
9KOJIOTHYECKUX KapT. VICXOmHBIMU Mate-
puamamMu Uil TIOCTpOeHHsT 0a3 JTaHHBIX
CITy)KaT CIIPaBOYHBIC CBEICHHS O Hambo-
Jiee pacTpoOCTPaHEHHBIX aBTOPCKUX MOY-
nsix 1 paciupenusax 'UC, ynpomaromumx
paboTy crernumannucTa-skonora. J{is aBro-
MaTU3UPOBAHHOTO JOCTyHa K OKOJOTH-
geckoil mH(OpMammu paspaboraHa Oaza
JNaHHBIX B cpene MicrosoftAccess 2010
u nipousBeacH ananu3 6onee 2000 mpoTo-
xonoB L{eHTpa maboparopHOTO aHANIH3A U
TEeXHUYECKUX u3MepeHuil o Ipumopcko-
My kpato. OCHOBY 0a3 TaHHBIX COCTaBIISI-
IOT PE3YyNIbTaThl THAPOXUMHUECKOTO MO-
HUTOPUHIA, COIVIACOBAHHOTO C IPOEKTHOMH
JOKyMEHTalUeH O MpUpoJe 3arpsi3HEHUs
U OCOOEHHOCTSIX HaOIomaeMbIX cOpo-
coB. Kommieke mpUKIagHbIX MIPOTPaMM,
Bxomamux B cocraB ['MC, ucnonesyercst
JUISL TIPEACTABIICHUS TIePBUYHON WH)OP-
Maryu 00 MCTOYHUKAX 3arpsi3HEHHS PhI-
0OX03HCTBEHHOTO BOpoeMa. KOHEUHBIi
pe3yabTaT MPOBEICHHOTO HCCIICIOBAHHS
COCTOUT B MHBEHTApHU3alMU HCTOUYHHKOB
cOpoca 3arps3HAIOIINX BEIIECTB.

VK 534.26

KnaroueBble ciloBa: axycTHdeckas
ToMOrpaust OKeaHa, METO BCTPEYHOTO
30HUPOBAHUS, TPAHCHUBEPHI,
CHUTHAIBI.

be3orBernbix B.B., Bypenun A.B.,
Kamenes C.M., Moprynos IO.H. CHU-

CJIIOKHBIC
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CTEMA 3BYKOITIOJIBOJIHOI CBSI3H1
C MHCIIOJIbB30OBAHUEM CJIOXXHBIX
DA3OMAHUITYJIMPOBAHHBIX CUT -
HAJIOB 1 MHBEPTUPOBAHUS BO
BPEMEHU // TlonBomuble wnccienoBa-
HUsL U pobotoTexHuka. 2014, Ne 2 (18).
C. 58-63.

Jns  moBbimieHus  3(GGEKTUBHOCTH
(YHKIHOHUPOBAHUS THAPOAKYCTHUCCKIX
CpEICTB, pa3MeIlacMbIX Ha MOPCKHX MO-
JIMTOHAX, BXKHBIM JJIEMEHTOM SIBIISCTCS
OIepaTHBHAS W HAJCIKHAS Meperada HH-
(dopManmy Ha TYHKT YTpaBiIeHHS MOJ-
BOJHOW OOCTaHOBKOW, Ha MOJBOAHBIC
oOcepBaropuy U Ha aBTOHOMHBIE HEOOH-
TaeMbIe ITOABOJHBIC ammapaTel. Paspa-
00TKa CcHCTEM 3BYKOIOJBOJHOH CBSsI3H,
[PeHA3HAYCHHBIX [UTS IePEIaul KOMAH
YIIPaBJICHHS C HCIOJIB30BAaHUEM CIIOKHBIX
(ha3oMaHUITYTMPOBAHHBIX CUTHAJIOB U 00-
palieHus BPEMEHH, IPEACTABIACTCA He-
00X0IMMO}i i1t obectiedeHns paborocmno-
coOHOCTH TaKkuX cucTeM. [IpeanonokeHne
0 MEUICHHOCTH MpOIecca YHpPaBICHUSL
MTO3BOJIMJIO CHHU3UTH TPEOOBAHUS K CKO-
POCTH TIepelaydl W OCHOBHOC BHUMaHHE
YACIUTh HAJICKHOCTU Tepenadd HHPOp-
Mal{H MO0 THAPOAKYCTHYCCKOMY KaHaIy
cBs3U. D(PGEKTUBHOCTh (PYHKIIMOHUPO-
BaHMS CHCTEMBI CBA3U O00ECIICUMBACTCS
CXEMOH JByXKaHAJIbHOH KOPPENIALUOH-
HOW 00pabOTKM CIOKHBIX (ha30MaHHITY-
JMPOBAHHBIX CHIHAJIOB M CHCHUAIBHBIM
KojiepoM oOparieHust BpeMeHHu. D dek-
THUBHOCTB TAaKOT'0 MOJIXO0/a K TIOCTPOCHHUIO
CHCTEMBI 3BYKOIIOJBOIHOI CBsI3H ObLIa
JIOKa3aHa B PE3yJIbTAaTe HATYPHBIX U Jia-
OOpaTopHBIX PKCHEepHMeHTOB. HarypHbie
SKCIICPUMEHTHI MIPOBOMIINCH B MIETb(HO-
BOH 30HE SIMOHCKOTO MOpSsi BOJIM3H TOTYO-
ctposa llynbna B paliloHEe pacronoKeHust
AKyCTHUKO-THAPO(U3MYECKOTO  ITOJINTOHA
THXOOKEaHCKOTO OKECAHOJIOTHYECKOTO HH-
cruryra JJBO PAH.

VIIK 534.26

KaroueBble clI0OBa: aKyCTHYeCKast
ToMorpadusi OKeaHa, CJIOKHBIE CHTHAIIB,
(ha3oMaHMITYTMPOBAHHBIE CHUTHAJbI, T0-
clienoBaTeibHOCTH bapkepa, koppesnsiu-
OHHBIC CBOMCTBA.

Kamenes C.1. CUT'HAJIBI C YVJIVU-
IHIEHHBIMU XAPAKTEPUCTHUKAMU
HA OCHOBE ITOCJIEAOBATEJIBHO-
CTEW BAPKEPA JUISI [IPUMEHEHUS
B AKYCTUUYECKUHX CUCTEMAX //
TToaBoaHBIE WICCIEAOBAHUS  POOOTOTEX-
Huka. 2014. Ne 2 (18). C. 63-68.



[IpumeHeHNe CIOXKHBIX (pa3OMaHU-
MyJHPOBAHHBIX CHTHAJOB, TaKWX Kak
M-nocnenoBaTebHOCTH, B aKyCTHIECKUX
crcTeMax OOYCIIOBIEHO MX CBOWCTBaMH,
IIaBHOE U3 KOTOPBIX — BO3SMOKHOCTB BBI-
JeneHus Ha (OHE IIYMOB B pe3ynbrare
KOPPEISIUOHHON ~ 00paboTKH, TpUueM
3¢ }EeKT BBIIEICHUS MO0 MOIIHOCTH IPO-
HOpPIHOHANEH 0a3e CHUTHANa WM, HpU
(PMKCHPOBAHHOH IONOCE, UTUTEIHFHOCTH.
OnHako MpH pelIeHUH psfa 3a1ad IpHH-
[IUITHATIBHBIM CTAaHOBHUTCS COKpAIllCHHE
JUIMHBI TocnenoBarensHocTu. K Takmm
3a7a4aM OTHOCSTCSI MOHHTOPUHT OBICTPO
MEHSIOIUXCS MPOIECCOB, COKpAIICHHE
MEpTBOH 30HBI B CHCTEMaxX CBSI3H, THIPO-
JOKallMM ¥ TMO3UIIMOHHPOBAHUS, YMEHb-
[ICHWE MMITYJIbCHOTO 00BeMa M BPEMECHHU
SKCIIO3UIUU TIPH UCCIECAOBAHUU HEOIHO-
pomHOCTEH, OCOOCHHO OHOIIOTHYECKOTO
npoucxoxeHnst. OOBIYHO B 9THX 3aJa9ax
obecrieunBaeTCs JOCTATOYHBIH YPOBEHB
OTHOIICHUS] CUTHAN/IIyM. Jlns ymydrre-
HUS KOPPENSIMOHHBIX CBOHCTB KOPOT-
Kue (pa3oMaHUITYyTUPOBAHHBIE MOCIEIO-
BaTEIBHOCTH MOXXHO MOIH(HIINPOBATE,
BBOAS AMIUIUTYAHYIO  MAaHHITYIISIIHIO.
B crarpe 3TOT moaxo/ IprMeHeH K IocIie-
JoBarenbHOCTSIM bapkepa. [l cHukeHus
nuK-(axkTopa MpeagaraeTcs HeInHEeHHoe
mpeoOpa3oBaHNe W CINAKHBAHHE Bpe-
MEHHBIM OKHOM. B KauecTBe mpuMepoB
UCIIONB30BaHHS MOAN(HUIITPOBAHHBIX
TIOCJIC/IOBATEIIFHOCTEH PAacCMOTPEHBI CO-
CTaBHBIE CHTHANBI A7 AaNbHOMETPUH U
pECUPATOPHON aKyCTUKH.

ABSTRACTS

Keywords: Autonomous underwater
vehicles, group control, mission planning,
transport routing problem, genetic algo-
rithms

Bychkov LV, Kenzin M.Yu,
Maksimkin N.N., Kiselev L.V. EVOLU-
TIONARY APPROACH TO GROUP
ROUTING OF AUTONOMOUS UN-
DERWATER VEHICLES IN DYNAMIC
MULTIOBJECTIVE MONITORING
MISSIONS // Underwater Investigation
and Robotics. 2014. Ne 2 (18). P. 4-13.

Group control problems for autono-
mous underwater vehicles (AUV) has
both theoretical and practical interest as-
sociated with performing of search and
surveillance works, patrolling and inspec-
tion of underwater objects and structures,
water areas monitoring and topographic
scanning. All these problems can be gen-

eralized as group routing problem in the
dynamic environment. Evolutionary ap-
proach, which is often used for solving
such a problem, is based on the combina-
tion of genetic algorithms and local search
methods and deals with such concepts as
adaptability, feature accumulation and
optimization of fitness function. Analysis
shows that biological mechanism is much
similar to technology of group routing
in such specific system as population of
underwater vehicles. A routing problem
solution is built on several successive pro-
cedures including multi-objective mission
planning with the use of hybrid (genetic)
algorithms and topologies like weighted
graphs, fitness function evaluation and
execution of planned routes. A simulation
software system implementing all the nec-
essary computational procedures has been
developed.

Keywords: local navigation, video
processing, underwater vehicle, system
of control, computer vision, image fitting,
dynamic positioning.

Kropotov A.N., Plyasunov V.M.,
Makashov A.A. RESEARCH OF THE
VIDEONAVIGATION SYSTEM AS A
PART OF UNDERWATER VEHICLE’S
CONTROL SYSTEM CIRCUIT // Un-
derwater Investigation and Robotics.
2014. Ne 2 (18). P. 13-19.

The need for precise positioning of
underwater vehicle near seabed or object
site arises in wide variety of underwater
robotics problems under present day con-
ditions. One possible way of solving this
problem is the use of local visual naviga-
tion system. From control system stand-
point, stability, performance and quality
of transient process must be taken into
consideration in addition to precession pa-
rameters. The paper analyses these param-
eters on the basis of numerical and semi-
natural modeling. A comparison has been
made between different visual navigation
algorithms based on optical flow estima-
tions and SURF and BRISK descriptors
matching. Based on modeling results,
proposal has been made for range of ap-
plicability of the methods.

Keywords: seawater, hydraulic sys-
tem, hydraulic drive, slide valve, pump,
filtering, biological disinfection.

Veltishchev V.V. PROSPECTS FOR
DEVELOPMENT OF UNDERWATER

HYDRAULIC SEAWATER // Under-
water Investigation and Robotics. 2014.
Ne 2 (18). P. 19-28.

Fresh water is widely used in indus-
trial hydraulic systems. A logical develop-
ment of this trend is the use of sea water in
hydraulic subsea engineering. Sea water
is fundamentally different not only from
traditional mineral fluids, but from fresh
water by its physical, chemical properties,
and biological activity. The problems of
development of innovative underwater hy-
draulic actuation systems are formulated
based on the analysis of the most impor-
tant properties of sea water. Rational se-
lection of structural materials and coatings
is among the key concerns. Experimental
studies on model samples of basic hydrau-
lic elements proved that ceramic materials
and polymers such as polyether ether ke-
tone have the most promising results. The
great emphasis is placed on sea water pre-
paring as the working fluid. Original con-
ceptual design of filtration and biological
decontamination system is proposed.

Keywords: unmanned underwater
vehicle, contactless power transmission,
voltage inverter, power modules, linkage,
heat transfer, mathematical simulation,
load limits, charge time, full-scale experi-
ment.

Gerasimov V.A., Popov O.S., Filo-
zhenko A.Yu., Chepurin P.I. THERMAL
ANALYSIS OF AUTONOMOUS VOLT-
AGE INVERTER FOR CONTACTLESS
CHARGE BATTERY OF THE UNDER-
WATER ROBOT // Underwater Inves-
tigation and Robotics. 2014. Ne 2 (18).
P. 29-36.

Operating conditions of autonomous
inverter for contactless charging system
requires its placement in secure con-
tainer of limited capacity. It determines
the relevance of the problem of heat re-
moval from the power components. In-
vestigation of heat transfer processes for
two variants of inverter allowed defining
permissible current loads and relate time
of underwater vehicle batteries charging
with temperature and type of environ-
ment. The problem is solved with the help
of mathematical modeling software pack-
age SolidWorks FlowSimulation as well
as a full-scale experiment, which provided
for clarification of tuning coefficients of
the model and confirmed the accuracy of
the simulation results. The study was car-
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ried out for various operating conditions
of the inverter in the air and in the water.

Keywords: Pekeris boundary prob-
lem, layered media, complex angular
spectrum of source, zero-order mode, vor-
tical component of intensity vector.

Kasatkin B.A., Zlobina N.V., Ka-
satkin S.B. SLOW GENERALIZED
WAVES AND GENERATION OF VOR-
TICAL STRUCTURES IN ACOUSTICS
IN LAYERED MEDIA // Underwater In-
vestigation and Robotics. 2014. Ne 2 (18).
P. 37-51.

The classical description of a sound
field in Pekeris waveguide contains only
the divergent waves satisfying to bound-
ary conditions and conditions of radia-
tion. The article offers the solution with
the generalized normal waves, which
are the combination of divergent waves
and converging waves of feedback. The
solution continues into half-space with
formation of horizons of total internal
reflection (TIR), corresponding to New-
ton hypothesis. In the layered environ-
ment the complex angular spectrum of a
source excites the generalized forms of
wave movement, such as the slow gen-
eralized waves, having a discontinuity
on horizon of a source or on horizons
of TIR. Propagation of the generalized
waves is attended by generation of a
vortex component of an intensity vec-
tor both on horizons of total internal re-
flection and on horizon of a source. The
sound field on these horizons keeps a
local continuity only on impedance and
continuity on pressure and vertical com-
ponent of particle velocity vector on the
average. Theoretical results are in good
conformity with experimental researches
of the slow generalized wave on bound-
ary of two liquid media and researches of
a vortex component of an intensity vector
in the shallow sea.

Keywords:underwater research, hy-
drochemical information, GIS-technolo-
gies, polluting substances, inventory

Dulepov VI, Kochetkova O.A.,
Venzik A.V. APPLICATION OF GIS-
TECHNOLOGIES FOR ECOLOGICAL
INVESTIGATIONS OF THE COASTAL
SEA WATER AREAS AND INVENTO-
RY OF THE SOURCES OF THEIR POL-
LUTION // Underwater Investigation and
Robotics. 2014. Ne 2 (18). P. 52-57.

Now geo-information systems (GIS)
are widely used for ecological monitoring
of sea water areas and cartographical de-
scription of pollution sources. For direct
use of figures the features of mutual con-
verting of various GIS formats must be
taken into account. The paper makes com-
parative analysis of the most common GIS
and their formats widely used for ecologi-
cal maps compilation. Reference data on
the most common author’s modules and
GIS expansions simplifying the work of
ecologists serve as the starting material.

Microsoft Access 2010 database is
designed and more than 2000 reports of
the Centre of Laboratory Analysis and
Technical Metrology for Primorsky re-
gion are analyzed for computer-aided ac-
cess to ecological information. The basis
of databases is are the results of the hy-
drochemical monitoring coordinated with
the design documentation on the nature
of pollution and special features of ob-
servable dumps. The complex of applied
programs being the part of GIS is used for
representation of the primary information
on pollution sources of fisheries waters.
Inventory control of pollution discharge
sources is the end result of conducted re-
search.

Keywords: ocean acoustic tomogra-
phy, reciprocal sounding method, trans-
ceivers, complex signals.

Bezotvetnyh V.V., Burenin A.V., Ka-
menev S.I., Morgunov Yu.N. SYSTEM
OF SOUND UNDERWATER COM-
MUNICATION WITH USE COMPLEX
PHASE-MANIPULATED SIGNALS
AND TIME-REVERSAL MIRROR //
Underwater Investigation and Robotics.
2014. Ne 2 (18). P. 58-63.

Operative and reliable information
transfer to underwater conditions control
stations, underwater observatories and to
unmanned autonomous underwater ve-
hicles is the important element of upgrad-
ing of functioning efficiency for the hy-
droacoustic means located on sea ranges.
Development of underwater sound com-
munication systems for transfer of control
commands by using of complex phase-
manipulated signals and the method of the
time-reversal mirror is obviously neces-
sary for maintenance of working capac-
ity of such systems. The assumption of
slowness of control process has allowed
lowering requirements to transfer speed
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and paying basic attention to reliability
of information transfer via hydroacoustic
communication link.

The scheme of two-channel correla-
tion processing of complex phase-manip-
ulated signals and special time reversal
coder provides for efficiency of function-
ing of a communication system. Efficien-
cy of such approach to construction of
underwater sound communication system
has been proved as a result of full-scale
and laboratory experiments. Full-scale ex-
periments were carried out in a shelf zone
of the Sea of Japan near to Schultz’s pen-
insula in area of acoustic-hydrophysical
range of Pacific Oceanological Institute,
FEB RAS.

Keywords: ocean acoustic tomogra-
phy, complex signals, phase-manipulation
signals, Barker’s sequences, correlation
properties.

Kamenev S.I. SIGNALS WITH THE
IMPROVED CHARACTERISTICS ON
THE BASIS OF BARKER’S SEQUENC-
ES FOR THE APPLICATION IN THE
ACOUSTIC SYSTEMS // Underwater In-
vestigation and Robotics. 2014. Ne 2 (18).
P. 63-68.

Application of complex phase-ma-
nipulation signals, such as M-sequence, in
acoustic systems is caused by their prop-
erties. The main of them is an opportunity
of allocation on a background of noise as
a result of correlation processing. And the
effect of allocation in terms of power is
proportional to the signal base or, at the
fixed strip, to its duration. However, re-
duction of length of sequence is principal
in performing of some missions. Monitor-
ing of quickly varying processes, reduc-
tion of a dead zone in communication,
hydrolocation and positioning systems,
reduction of pulse volume and exposi-
tion time in research of inhomogeneities,
especially biological origin, are among
such missions. Usually in such missions
sufficient signal/noise ratio is provided.
For improvement of correlation properties
short phase-manipulation sequences can
be modified, introducing peak manipula-
tion. The article applies such approach to
Barker’s sequences. Nonlinear transfor-
mation and smoothing by time window is
offered to decrease the peak-factor. Com-
pound signals for distance measuring and
respiratory acoustics are considered as the
examples of modified sequences.



