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KaroueBsie cioBa: moaBoaHbIe POOOTHI, yIIpaBJIeHUE,
IJIaHUPOBaHUWe MUCCUI, cpeja pa3paboTKU, BU3yaJIbHOE
IIporpaMMUPOBaAHUE

HNusapues A.B., MarBuenxo B.}IO. BU3YAJIbHASA
CPEJA PABPABOTKHU 3AINAHUI OJII ABTOHOM-
HBIX ITOABOOHBIX POBOTOB // IlogBomuble mcclie-
moBauusa u pooororexuurka. 2008. Ne1(5). C. 5-10.

OmnuceiBaeTcsA CHUCTEMA ILJIAHUPOBAHUS MUCCHUM IJIs
aBTOHOMHBIX HEOOUTaeMbIX MOABOAHBIX anmapaToB. I1pu-
BOAUTCS KPATKUH 0030p COBPEMEHHBIX CPEICTB BU3YaAJIb-
HOTO IIPOTPaMMUPOBAHUA, IPUMEHAEMBIX IJIs COCTaBJIe-
HUA 3aJaHU# 11 poboToB. I'JtaBHBIM 00pasoM BHUMAaHUIE
yaesaseTcsa cpeacTBaM, OCHOBAaHHBIM Ha ITapaJurMe IIpO-
rpaMMHUPOBAaHUS ITOTOKOB JaHHBIX. Ilepeunciienbl GyHK-
IIMOHAJIbHBIE BO3MOKHOCTH, TEXHOJOTUN TJIAHUPOBAHUS
U TpeACTaBJIeHUA 3aJaHUsd, OCHOBHBLIE apPXUTEKTYpPHBIE
MIPUHITAIILI CO3TaBA€MOIi CUCTEMHEI.

VIK 629.58:681.5

Kuarouessle ciaoBa: aBTOHOMHBIN HeoOMTaeMBbIH IIOJ-
BOIHBIN ammapar, cucTeMa yIpaBJIeHUsA, IporpaMMHAasa
maatgopMa, YHUPUIUPOBAHHBIN (HYHKIIMOHAJIbHBINA MH-
Tepdeiic, yHuGpUIUPOBAHHBIE 0a3bl JaHHBIX

Cespiok A.H., Cemun P.A. IIPOTPAMMHAA
IIJIAT®OPMA IIJIA IIOCTPOEHNS COBBITHUMHO-
OPUEHTHUPOBAHHOI CUCTEMBI VIIPABJIEHUS
ABTOHOMHOI'O HEOBUTAEMOI'O IIOOBOIHOT'O
AIIITAPATA // IlogBonHbIe KCCIEIOBAHUA U POOOTOTEX-
muka. 2008. Ne1(5). C. 11-15.

PaccMmaTpuBarTCsI BOIPOCEIOPTraHU3aI NI COOBITUIHO-
OpPUEeHTUPOBaHHOII cucTembl yrnpasienus (CY) AHIIA ua
ocaoBe CYB]l PB. Mcnonb3oBauue Bl mosBossier yIipo-
CTUTH MIPOIECC CO3NAHMUA, OTJIAIKU U MOJEPHUBAIINY TIPO-
rpammHOTO0 obecrmeueHuss AHITA. ObecneunBaeTcsa TakKe
mojep:kKa cMeHHOro obopynosanus AHITA, ontumusa-
s UCIOJb30BaHUA pecypcoB 6oproBoit cetu AHIIA, a
Tak:Ke obserdaerca uarerpamnus CY AHITA co cpenoii Bu-
3yaJIbHOTO MojenupoBaHus. OnuchIiBaloTcsa TpeGOBaHUA
K paspabareiBaemoit CY 1 MeXaHU3Mbl UX pean3aIuiu,
MIPUBOAUTCA IPUMEP MCIOJb30BAHUA YHUPUIIMPOBAHHO-
ro GyHKIIMOHAJBHOTO NHTep(heiica.

VIK 551.46.077:629.584

KiaroueBsie ci10Ba: aBTOHOMHBIN HEOOMTAEMBIN IIOJ-
BOJHBIN allapar, CHUCTeMa yIIPaBJIeHUSA, aJTOPUTM, He-
yeTKasa JOTUKA, TMAPOAUHAMUKA, TUIIOBOU (9JI€eMeHTap-
HBIH) PEXKUM JBUKEHUA

Kucener JI.B., Meaeenes A.B. MCCJIELOBAHUE
IMHAMUWYECKUX CBOMICTB ABTOHOMHOTO IIO]I-
BOOHOI'O POBOTA HA OCHOBE THUIIOJIOTHUH ITPO-
ITECCOB 1 MOJEJIEMM HEYETKOI'O YIIPABJIEHUSA
// TlomBomuble ucciaenmoBanusi u pobororexuukxa. 2008.
Ne1(5). C. 16-23.

Wccnenyroreca tuHaMUYecKre CBOHCTBA aBTOHOMHOTO
HeoOuTaemoro moaBoxuoro ammapara (AHITA) npwu ocy-
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IIECTBJIEHUU «TUIIOBBIX» PEKUMOB IIPOCTPAHCTBEHHOTO
IBUKEHUsI. 3a OCHOBY IIPUHATO IIPeCTaBIeHNe MHOT'000-
pasusi MPOCTPAHCTBEHHBIX ABUKEHUN B BUEe AUHAMUUE-
CKUX MOAYyJell ¢ MPUCYIIMMU UM XapaKTePUCTUKAMU U
3asauaMu yrnpasieHusa. [Ipu popMupoBaHuM aJIropuTMOB
YIOpaBJIEeHUA B YCIOBUAX HEIOJHOU WJIM HEJOCTOBEPHOI
nHGOPMAIINY HUCIIOJb3YIOTCA METOAbI HEUETKOUN JIOTHKHU.
B KauecTBe KOHKPETHOTO IpUMePAa PacCCMaTPUBAETCS -
HaMU4ecKas MOJeJIb NU3BECTHOTO ITOBOJHOTO anmnapara u
aJITOPUTM YIPaBJIEHUA IBUKEHUEM B 3a/jaUe IIPUBEeHUA
K 3aJaHHOMU IIeJIV P MeliCTBUMU BOBMYIIEHUN.

VIK 629.58:681.5

KaroueBsie caoBa: 1oJBOAHBIE POOGOTHI, OOPTOBBIE aB-
TOHOMHBIE I aKyCTHUUYECKUEe CUCTEMBI, ITO/JIeHbIe UCCJIe-
IOBaHUA, APDKTHKA

Bayuuu FO.B., Nusapues A.B., Kamopusriit A.B., Ku-
cexaes JI.B., MarBuenko 10.B., Pruios H.H., Prinos P.H.
HABUTAITMOHHBIN KOMIIJIEKC ABTOHOMHOI'O
IIOOBOIHOT'O POBOTA 1 OCOBEHHOCTH ET'O ITPU-
MEHEHUSA B YCJIOBUAX APKTUKU // IlogBoxubie
uccaenoBanua u pooororexauka. 2008. Nel1(5). C. 24-31.

PaccmarpuBaeTrcs ONBIT CO3NAHUS U MPAKTUUECKOTO
MPUMEHEeHUS WHTEerpajJbHOW HABUTAIMOHHONW CHCTEMBI
aBTOHOMHOI'0 IIOABOJHOIO pO0OTA, OCYIIECTBIIAIOIIErO
3a/laHHbIEe TPOTPAMMHBIE MUCCUHM B CJIOMKHBIX M SKCTpe-
MaJbHBIX YCJIOBUAX cpefbl. OOcy:KmaioTcsa cocTaB, Xa-
PAKTEPUCTUKU M CIIOCOOBI KOPPEKIIUM HABUTAIITMOHHBIX
MaHHBIX, MOJYYEHHBLIX C IIOMOIIbIO OOPTOBOM aABTOHOM-
HO#, I'’MAPOAKyCTUUYECKON M CIyTHUKOBOI cucreM. Ilpu-
BOAATCA JaHHBIE MOPCKUX HATYPHBIX MCILITAHWUI HaBU-
rallmOHHOT'0 KOMILJIEKCAa B COCTaBe IIOJBOAHOIO poboTra
«KnaBecun» U pesyJbTaThl €r0 OMBITHON SKCILIyaTaI[AN
mpu paboTe MOAO JBAOM B BBICOKHMX IITHPOTAX APKTUKU
npu obcaenoBanuu xpedTa JIomoHOCOBA.

VIK 551.46.077:629.584

KaroueBbie ciroBa: aBTOHOMHBIN HeOOUTAaeMBIi ITOJ-
BOAHBIN ammapaT, MpuUBeAeHNe, HaBUTAIlUsA, aKyCTHUUe-
CKUU MaAK

ITaBurn A.M. ABTOMATUYECKOE IIPUBEIEHUE
ABTOHOMHOTI'O ITOABOJHOI'O POBOTA K 'I[IPOA-
KYCTUYECKOMY MAAKY // IlonBomHbIe mccaemoBa-
Husa u poodororexuura. 2008. Nel(5). C. 32-38.

OO6Cy K Iat0TCsA BOIIPOCHI HABUTAIIUY 1 YITPABJICHUS aB-
TOHOMHBIM HEOOMTaeMbIM OABOAHBIM alapaToM BO Bpe-
MsA OPUBEIEHUS ero B PalioH, 0003HAUEHHBIA T'MAPOAKY-
CTUYECKUM MasgKoM. [laeTcs omucaHue MaTeMaTUu4eCKoTo
¥ aJITOPUTMHUUECKOro 00ecIeueHus IPOrpaMMHOTO MOXIY-
JIsl, OCYIIECTBJIAIOIIEro yIIpaBJieHe MOABOAHBIM alapa-
toM. IIpuBOAATCSA PE3yabTATHl MOPCKUX UCIIBITAHUIM.

VIK 551.46.077:629.584

KaroueBsie cioBa: IOABOAHBIE POOOTHI, THIAPOAKY-
cTUYEeCKas HaBUTAIIUS U yIPaBJIeHUE, CJIOMKHBIe CUTHA-
JIBI, HATYPHBIN SKCIePUIMEHT

Bypauuckuit 1.H., MatBuenko 0.B., Mupouos A.C.,
Psuros P.H. O IIPUMEHEHUU CJIOYKHBIX CUTHA-



JIOB BTUIPOAKYCTUYECKUX CUCTEMAX HABU-
TAIIMN 1 YVIIPABJIEHUA ITIOABOIHBIX POBOTOB
// IlomBomHble mcciaenoBaHus u pobGororexHumka. 2008.
Ne1(5). C. 39-46.

Paspaboran mHOOPMAIIMOHHO-U3MEPUTEJIbHBIA KOM-
IJIEKC C HCIIoJIb30oBaHueM TexHosoruu FPGA, mo3BoJisio-
Uil B peaJlbHOM MacliiTabe BpeMeHHU C BBICOKOM TOUHO-
CcThI0 06pabaThIBATh MIYMOIOAO0HBIE TUAPOAKYCTUUECK I
HABUTAIlMOHHLIE U yIIPABJISAION[He curuaasl. IIpeacrasie-
HBI Pe3yJIbTaThl HATYPHBIX HCIBLITAHUN MakKeTa paspabo-
TAHHOTI'O KOMILJIEKCA B YCJIOBUAX MEJIKOI'0 MOPSI.

VIK: 534.222.

KaroueBbie cioBa: ITOABOIHBIN BOJIHOBOJ, CTOXACTH-
yecKoe MOJeJUpOBaHMe, 30HAJbHAS CTPYKTypa aKyCTH-
YeCKOr0o TOJIA, CAydailHas KOMIIOHEHTa IOJIA CKOPOCTHU
3BYKa, CJIa000TpaKaIOI[1e IOABOSHELIE 00'beKTEI

CanpuukoB B.A., Campauxosa E.H. MOIEJIMPO-
BAHUWE U MCCJEOOBAHUE 30HAJIbHOM CTPVK-
TYPHI AKYCTUYECKUX IIOJIEM B CJIYYAHO-
HEOOHOPOOHBIX IIOABOIHBIX BOJIHOBOIAX
// TlomBomuble ucciaenoBanuss u pobororexuHukra. 2008.
Ne1(5). C. 47-57.

IIpuBegeHbl pes3yabTaThl UYUCJIEHHOTO MOJAEINPOBa-
HUSA PACIPOCTPAHEHUA 3BYKa B CAYUaHO-aHU30TPOITHBIX
pedpaKIMOHHBIX IIOABOAHBIX BOJIHOBomax. Ompemese-
HBI MHQOPMATUBHBIE MPU3HAKYN MCKAKEHUHN 30HaJbHOMN
CTPYKTYPhI aKyCTUUYECKUX II0JIeil, BHI3BAHHBIX ITPUPOJI-
HOHM CTOXACTUYHOCTHIO TUAPOJOTUUYECKUX IIOJeH W Tep-
MOKJHWHHBIMM JIMH3aMu. lIpemiosxeHa CTPYKTypa 9KcC-
MMePTHON CHUCTEeMBbI OOHAPYIKEHUS TEPMOKJIWHHBIX JINH3
Ha (POHE TPUPOAHOMN CTOXACTUUYHOCTU THUAPOJIOTUUECKUX
moJIe.

VIK 534.222.2; 551.463.2

KaioueBsle ci10oBa: paccesHue 3ByKa, MeJIKOMACIITa0-
HafA CTPYKTYypa, IJIAaHKTOH, IeATeJbHBIA CJION OKeaHa

Bymanor B.A. K BOIIPOCY OB OIIEHKE PACIIPE-
JEJEHWA BUOMACCHI B IEATEJIBHOM CJIOE OKE-
AHA II0 JAHHBIM O PACCEAHUU 3BYKA // Ilox-
BOIHEBIE mcciaemoBaHus u pobororexuuxa. 2008. Nel(5).
C. 58-65.

OO6cy:XZeH BOIIPOC O CBA3U MeKIY K09(DOUIVMEHTOM
paccesHMA 3BYKa 1M ¥ pacupefiereHreM 6MOMacchl B MOD-
ckoii cpeme. OCHOBOM [Ji pacCMOTPEHUS 9TOTO BOIIPOCA
ABJAIOTCA M3BecTHaA (popMyJa AJisad Koa(pduiiueHTa pac-
CeAHMsA, BKJIOUYAIONIAA PA3JIUYHBIE IIOJYSMINPUYECKUE
3aBUCUMOCTH CeYeHUA PACCeAHMA Ha OLMHOYHOM BKJIIO-
YeHUU U [Ba TuUIa QYHKIUHA pacupeneeHus BKIIOUSHUH
II0 pasMepaM - CTeIeHHOe U TrayccoBckoe. IlomyueHHasd
cucTeMa ypaBHEHHU II03BOJIAeT II0 JaHHBIM O Ko03a(pdu-
IIUEeHTEe PacCeaHUA OIEHUTH BAKHYIO XapPaKTEPUCTUKY
GMOTPOAYKTUBHOCTH BOJHBIX MAcC — MACCOBYIO KOHIIEH-
TPaUio BKJIYEHUN U UX CYMMapHOe KOJIMUECTBO B WH-
TepBaJie pasmepoB. IIpescTaBieHbI cCPaBHUTEIbHBIE OIIEH-
KV KOHIIEHTPAIlVU IJIAHKTOHA II0 JAHHBIM O PaCCeAHUH
3BYKa, IOJIYYEHHBIM B KDYT'OCBETHOM 9KCIEeAUIIVY Ha Na-
pycuuke «Hamexga» B 2003-2004 rr., a TaKkKe B IIIeJIb-
doBoii yactu AmoHCKOTO MODA.

ABSTRACTS

Keywords: autonomous underwater vehicle, robot,
control, mission planning, development environment,
visual programming

Inzartsev A.V., Matvienko V.Yu. VISUAL
MISSION DEVELOPMENT ENVIRONMENT FOR
AUTONOMOUS UNDERWATER ROBOTS //
Underwater Investgation and Robotics. 2008. Ne1(5).
P. 5-10.

The article is devoted to description of the de-
veloping mission planning environment for AUV. A
brief overview of modern visual programming tools
used for robot task planning is done. The attention is
paid mainly to those, based on data flow programming
paradigm. Main features, mission planning and rep-
resentation techniques and basic design principles of
the emerging system are enumerated.

Keywords: autonomous underwater vehicle,
control system, software platform, unified functional
interface, unified data bases

Sevryuk A.N., Senin R.A. SOFTWARE
PLATFORM FOR AUTONOMOUS UNDERWATER
VEHICLE EVENT-DRIVEN CONTROL SYSTEM
DEVELOPMENT // Underwater Investgation and
Robotics. 2008. Ne1(5). P. 11-15.

The issues of the organization of an AUV event-
driven control system (CS) based on real-time DBMS
are considered in this work. The usage of a DB allows
to simplify the development process, debugging and
updating an AUV software. Also it provides support
of various replaceable equipment, onboard network
resources optimization and integration of AUV
control system with the visual modelling environment.
Requirements to CS are described and mechanisms
of their realization are implemented as examples of
applying of the unified functional interface.

Keywords: autonomous underwater vehicle,
controlsystem,algorithm, fuzzylogic,hydrodynamics,
«simple» motion mode

Kiselyov L.V., Medvedev A.V. RESEARCH
OF AUV DYNAMIC FEATURES ON BASIS OF
PROCESSES TYPOLOGY AND FUZZY CONTROL
MODELS // Underwater Investgation and Robotics.
2008. Nel(5). P. 16-23.

Dynamic features of the Autonomous Underwater
Vehicle (AUV) at «simple» mode realization of the
spatial motion are researched in article. Presentation
of the variety of the spatial motion in the form of
dynamic modules with inherent him feature and
problem of control is accepted for base. For behavioral
layout of control in condition incomplete information
or invalid data are used methods of fuzzy logic.
Dynamic model of the known AUV and algorithm
of the movement to goal with external resistance is
considered for concrete example.

Keywords: underwater robots, onboard
autonomous and acoustic systems, under-ice research,
the Arctic
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Vaulin Yu.V., Inzartsev A.V., Kamorny A.V.,
Kiseljev L.V., Matvienko Yu.V., Rylov N.I.,
Rylov R.N. POSITING SYSTEM OF THE
AUTONOMOUS UNDERWATER ROBOT AND
FEATURES OF ITS USE IN ARCTIC CONDITIONS //
Underwater Investgation and Robotics. 2008. Nel(5).
P. 24-31.

The work examines the experience in develop-
ing and applying the integrated positioning system
of the autonomous underwater robot performing the
preset program missions in a severe and extreme en-
vironment. It discusses the structure, characteristics
and methods for correcting positioning data obtained
from the onboard autonomous, acoustic and satellite
systems. The paper also outlines the data from the
full-scale sea tests of the navigation system as part of
the underwater robot “Klavesin-1P” and results of its
trial performance during under-ice operations of the
Lomonosov range survey in the high latitudes of the
Arctic.

Key words: autonomous underwater vehicle,
guiding system, navigation, single beacon

Pavin A.M. AUTOMATIC AUV GUIDING
TO HYDROACOUSTIC BEACO //. Underwater
Investgation and Robotics. 2008. Ne1(5). P. 32-38.

Navigation and autonomous underwater vehicle
movement control questions during guiding to single
long-base hydro-acoustic beacon are considered in this
paper. The mathematical model description of guiding
system and vehicle movement control algorithms are
proposed. Field test results are discussed.

Key words: underwater robots, hydroacoustic
navigation and control, complicate signal, nature
experiment

Burdinsky I.N., Matvienko Yu.V., Mironov A.S.,
Rylov R.N. THE APPLICATION OF COMPLEX
SIGNALS IN HYDROACOUSTIC CONTROL AND
POSITIONING SYSTEMS OF UNDERWATER
ROBOTS // Underwater Investgation and Robotics.
2008. Nel(5). P. 39-46.

The informational-measuring complex based on
FPGA units forreal-time digital processing the spread-
spectrum hydroacoustic signals with high accuracy is
developed. Results of experiment in shallow water
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conditions show the prospect of using devices with
such technology.

Keywords: underwater wavegide; zone structure
of acoustic field; stochastic modeling; random
component for sound velocity field

Salnikov B.A., Salnikova E.N. MODELING AND
RESEARCH OF ZONE STRUCTURE OF ACOUSTIC
FIELDS IN RANDOM INHOMOGENEOUS UNDER-
WATER WAVEGIDES // Underwater Investgation
and Robotics. 2008. Ne1(5). P. 47-57.

The results of numerical modeling of sound
propagation in the random anisotropic refracting
underwater wavegides are presented in the this paper.
An informative characteristic distortions of zone
structure of acoustic fields which coursed by natural
stochasticity of hydrologic fields and thermo-cline
lenses is presented. A structure of the expert system
detection of thermo-cline lenses on the background
natural stochasticity of hydrologic fields has been
proposed.

Key words: sound scattering, small-scale
structure, a plankton, an active layer of ocean

Bulanov V.A. ON THE ESTIMATION OF BIO-
MASS DISTRIBUTION IN AN ACTIVE LAYER OF
OCEAN USING THE DATA OF SOUND SCATTER-
ING // Underwater Investgation and Robotics. 2008.
Nel(5). P. 58-65.

The question on the relationship between sound
scattering coefficient and biomass distribution in the
sea media is discussed. The basis for consideration of
this question is the known equation for sound scat-
tering coefficient which includes both various semi-
empirical dependences for cross section area of sound
scattering by single inclusion and power-series dis-
tribution and Gaussian distribution for inclusions on
the sizes. Having the data on sound scattering in the
sea the system of the equations allows to estimate the
important characteristic of biological efficiency of
water mass - the mass concentration of inclusions and
their total quantity in an interval of the sizes. Com-
parative estimations of plankton concentration based
on the sound scattering data obtained both in round-
the-world expedition on a sailing vessel «Nadezhda»
in 2003-2004 and in a shelf part of the Sea of Japan
are submitted.
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