PEPEPATDI

VIK 551.46.077:629.584

KaroueBsie caoBa: Tejeympas-
JAeMbIll HeoOHTaeMbIl IIOABOISHBIN
ammapar, cucremMa 0OPTOBOI'O yIIPaB-
JIeHUsT W HaBUTallul, HABUTAIIMOH-
Hasg cucreMa, AOIJIEPOBCKUI Jar,
DXOJIOKAIIMOHHAA CHCTEMA, CIYTHIU-
KoBas HaBUTaIlMOHHAA CHUCTEMA, aJi-
TOPUTMBI YIPABJIEHUS TPACKTOPHBIM
IBUYKEHNEM, JUHAMIYECKOe TO3UILK-
OHUPOBaHUE, BUIEOHABUTAIIUA, pe-
TYJIATOPBI YIPABICHUS IBUMKEHUEM,
HATYPHbIE NCIBITAHNI.

Baysauu 10.B., Kocrenko B.B.,
ITaBua A.M. OCOBEHHOCTU HA-
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MUYECKOI'O OBECIIEYEHUA
TEJIEVIIPABJIAEMOI'O HEOBU-
TAEMOT'O IIOOBOIHOI'O AIIIIA-
PATA // TlogBonamble mcCCeLOBAHUS
u pobororexnuka. 2013. Ne 2(16).
C. 4-15.

IIpencraBiena cucrema GOPTOBO-
ro ynpasierud n Hapuranuu (CBYH),
KOTOpas 00ecIIeurBaeT PesKUMbI JBH-
JKeHUs TeJIeyIIPaBsieMoro Heoburae-
moro noxBoxuoro anmnapara (THITA),
HeoO0XoauMble MPU UAEHTUGUKAIIUN
IOHHBIX IleJIel, a TaKyKe MHCIIEKI[UN
TUIPOTEXHUYECKUX COOPY KeHUH
M KOpHycoB Kopabieii. ITpuBemeHbl
pesyabTaThl HATYPHBIX HCIBITAHUHA
maHHou cucreMbl B cocrase THIIA
paspaborku UIIMT [IBO PAH.
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HUA MUCCUU AHIIA // Ilomso-
IHBbIe MCCJIeNOBAHUA U POOOTOTEXHU-
Ka. 2013. Ne 2 (16). C. 16-23.
OnuceiBaeTca  pa3pabOTaHHBIN
B UIIMT [OIBO PAH xoMmIIeKc IIpo-
rpaMMm, IpefHasHAUYeHHBIN IJIA TOJ-
TOTOBKHM U COIIPOBOXKIEHUS MUCCUU
ABTOHOMHBIX HEOOMTAeMBIX IIOLBO-
moHBIX ammapaToB. (Oco0eHHOCTHIO
MaHHOT'O0 KOMILJIEKCA SIBJISeTCA 00be-
IuHeHNe B cebe QYHKIIUHA mocTa oIle-
paropa u mHasuratopa AHIIA, uro
IMO3BOJISIET peIaTh 3amauu (POPMIU-
POBaHMS MUCCUU, IIPOBEJEHUS IIPE]-
CTApTOBOM IOATOTOBKM  aIlIapaTa
K 3aIllyCcKy, obecrieunBaTh HaBUTAI[U-

OHHOE COIIPOBOXKIEHME IIOJBOLHOIO
poboTa U BBIMTOJHATH PYHKIIUU TeJie-
YIIpaBJIeHUsSI HA OSHOM KOMIILIOTEpPE
obecrieueHun .
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'O TIOOBOOHOT'O AIIITAPATA
C BECKOHTAKTHOI IIEPEJIA-
YE SHEPTUU // IoxBonuble mC-
ciaemoBaHuA u pobororexHuKa. 2013.
Ne 2 (16). C. 24-32.

IIpuBeneHo omnmcanue BBICOKO-
YacTOTHOrO TpaHchopmMaropa 1 aBTO-
HOMHOTO MHBEPTOPA CUCTEMbI OECKOH-
TAaKTHOUN IIepemadum SJIEKTPOIHEePIUu
C CymHA-HOCUTEJS Ha AaBTOHOMHBII
HeoOuTaeMbIli MOABOAHBINA aIllmapar,
paccMoTpeHa MaTreMaThuyecKas Mo-
IIeJIb 9TOM CUCTEMBbI, JAaH aHAJU3 COOT-
BETCTBUS Pe3yJbTATOB KOMIILIOTEP-
HBIX 9KCIIEPMMEHTOB U UCCJIeLOBaAHUI
Ha peaJbHOM ycTpoiicTBe. Ilpencras-
JIeH CII0CO0 YIpAaBJIEHUS CUJIOBLIMU
KJIUYaMU C MUHHUMHU3AIUeHd II0Tephb
MOII[HOCTHY B 9JIEMEHTaX aBTOHOMHOI'O
MHBepTOpA.
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BUSVAJIBHAA HABUTAITUA
IIOOBOHOT'O AIIITAPATA MHOJIA
IIEJIE1 JIOKAJIBHOTO MAHEB-
PUPOBAHUSA // IlogBomuble wuc-
ciaenoBaHus 1 poobororexHuka. 2013.
Ne 2 (16). C. 33—-37.

IIpeniosxern wMeTon BHU3YAJIbHON
HABUTraIllMM TOABOLHOIO aImmapara
o crepeonapam usobpaxkenuii. Meron
OCHOBAH Ha IMPOCJIEKMBAHUU XapaK-
TEePHBLIX 0COOEHHOCTEIl cpeibl Ha M30-
Opa’KeHUAX U BBIUUCJIEHUU IIepeMe-
e ammnapara 1o IIOCTPOeHHBIM 3D
obsakaM ToueK. IlosyueHbI OIEHKU
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9(p(peKTUBHOCTN MeTO/a II0 pe3yJbTa-
TaM BBIYUCIUTEJIbHBIX SKCIIEPUMEH-
TOB Ha MOIEJIbHBIX NaHHBbIX.

VIK 519.688

KaroueBsie cioBa: ocobasd Touka,
IECKPUIITOP OCOOEHHOCTH, TI'MOPH-
HOe Sp-AepeBo, Mo3auka, (pororpadu-
uecKas Kapra.

Kamaes A. H. TIO3UITMOHU-
POBAHUE U30BPAKEHUI MOP-
CKOIro [OHA, IIOJIVUHEHHBIX
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PaccmarpuBaercs 3amaua ompeje-
JIEHUA IJIaHAPHBIX KOOPAUHAT n306pa-
JKeHui, nmoayuaembrx ¢ AHITA, B cu-
cTeMe KOOPAMHAT C IEHTPOM B OJHOM
u3 sTux msobpakenmii. [Ipensiaraer-
cA cmocob OBICTPOro OOHAPYIKEHU!ST
epeceKaoIuXCesl map M300paKe it
C WCIIOJIb30BAHMEM BU3YaJIbHBIX OCO-
o6ennocreii. Takyke paccMaTpuBaeTcs
BO3MOYKHOCTH BBITIOJTHEHUSA OBICTPOTO
MOWCKA CBS3aHHBIX I1ap B YCJIOBUAX
OTrpaHUUYEHHOU IMaMATHU.
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Keoxan A.T., Keoxkanx K.T'., Ko-
map M. A. SMYJIATOP CHUCTEMBI
IINOPOBOM TUIPOAKYCTUYE-
CKOIl CBA3M U IIO3UITMOHMN-
POBAHUA OJAd PA3SPABOTKU
11 TECTHUPOBAHUSA IIOJIB30OBA-
TEJBCKUX IIPUJOKEHUN //
ITogBOMHBIE HCCIEMOBAHUA U POOOTO-
rexHuka. 2013. Ne 2 (16). C. 48-55.

ITockoabKYy pasBepThIBaHUE/
CBepThIBaHUE U TMOJIepKaHue QyHK-
IIUOHVPOBAHUSA MHOXKECTBAa THUApOA-
KYCTUYECKUX YCTPOUCTB CBA3SAHO
¢ OoJpIIMMU 3aTpaTaMu BPEMEHU
U MaTepHaJbHBIX CPEJCTB, Pa3pador-
Ky W BHeJpeHUe CIeIVaJIN3UPOBaH-
HBIX /TI0JIb30BATEIbCKUX ITPOTOKOJIOB
BEPXHETO YPOBHS II€JIecO00pa3Ho
OCYIIIECTBJIATH C IIOMOIIHIO PABBUTHIX
CPeJCTB My IAn NN (QyHKIME rugpoa-
KYCTUYECKOTO YCTPOMCTBA U MMUTA-
MU OCHOBHBIX d(P(PEeKTOB cpenbl pac-
IPOCTPAHEHUA THUAPOAKYCTUUECKOTO
curnaysa. Crarbsa omuchiBaeT (MYyHK-
IIUOHATbHBIE BOBMOYKHOCTUA PeabHO-
BPEMEHHOI'0 OMYJATOpa WHTEIPU-



POBAHHOIO ycCTpoiicTBa IU(MPOBOU
TUIPOAKYCTUUECKON CBA3U U VJb-
TPaKOPOTK00A30BOT0 ITO3UIMOHUPO-
anua EaNEF (Evologic sacoustic
Network Emulation Framework).
OcHOBHOE BHUMaHUE yeJeHO OIuca-
HUIO BMYJIATOPA T'UAPOAKYCTHUUECKO-
ro MogeMa. OMYJATOP 00eclIeuYnBaeT
MOANEPIKKY BCceX (BYHKIWUN KaHAJb-
HOTO YPOBHSA MOJeMa, a TaKiKe BKJIIO-
yaeT B ce0s YIPOIIEHHBIH MMUTATOD
Gu3UUECKOro ypoOBHA, obecreunBaio-
WY yIEeT OCHOBHBIX 9(D(EKTOB Cpeabl
pacupocTpaHeH!A CUTHAaJa, B YaCTHO-
CTH, 3a7]ePKeK ero pacIpoCTPaHEHUA
Ipu B3aJaHHON IIOJH30BaTeJeM TO-
IIOJIOTUX HKCTOUYHUKOB/IIOJydaTesen
JaHHBIX, 9 PEeKT MHOI'0JIy4eBOI0 pac-
IIPOCTPAHEHUsI, NHTEHCUBHOCTE CJIY-
YaWHBIX KOJJIN3UHN MMaKeTOB TaHHBIX
IIpU X IpueMe, IO3BOJSET 3a0aBaTh
VHTEHCUBHOCTh COOEB CHHXPOHU3A-
VY IPY IpueMe IaKeTOB, THTEHCUB-
HOCTU OMTOBBIX U MAaKETHBIX OIINOOK,
YYUTBIBATH TPAEKTOPUIO U OIeHUBATh
[IOILJIEPOBCKUE COBUTY CUTHAJIOB IIPU
IBUKEHUW WCTOYHUKA/IIOJydaTes s
mamHbIX. TakuM oOpasoM, SMYJISTOP
3aMeHseT (hUBUUECKOe YCTPOICTBO
Ha sTame pas3pabOTKU IIOJIb30BATE/b-
CKUX CIleHapueB U paspabOTKU U Te-
CTUPOBAHUSA IIPOTOKOJIOB U IIPUJIOIKE-
HUIi BepxHero ypoBHA. Kpome Toro,
9MYJIATOP ObecmeunBaeT MOJHODYHK-
IIAOHAJBHYIO TONIEPIKKY MeXaHU3-
Ma MeKYPOBHEBOW CHHXPOHU3AIUU
yCTpOIiCTBa, ITO3BOJIAIOIEr0 paspada-
THIBATh TOJb30BATEIHCKHE IIPOTOKO-
JIBI TIO3UIMIOHUPOBAHUA YIaJIEHHBIX
a00OHEHTOB CBsA3M, a TaAKyKe I'MOpu-
HBbI€ TIPOTOKOJIbI TO3UIIMOHUPOBAHUSA
U CBS3M, YIIPaBJIAEeMbIe IPOTOKOJIAMU
BEPXHET0 YPOBHA.
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Ananusupyiorcsa PesyIbTaThI
SKCIIEPUMEHTAJNbHBIX HCCJIeI0OBAHUI
XapaKTepUCTUK TUAPOAKYCTHUUECKO-
ro KaHajJa mnepefaum WHQOpMaIUU
Ha CIelraJbHO 000PYAOBAHHOM ITOJIK-
roue (03. Tynaitua Ha o-Be Caxaunm),
B IIpeesiax KOTOPOTO B 3UMHEe BpeMs
OCYIIECTBJISINCDH MPSIMbIe N3MePeHIs
BEPTUKAJBHOTO NPOGUIS CKOPOCTHU
3ByKa. B xome wucciiemoBaHUWil oOIie-
HUBAJIUCH BO3MOXKHOCTA U XapaKTe-
PUCTHUKMN KaHaJa Imepenadyud HWHQPOP-
Mamuu ¢ IpUMeHeHueM u(GPOBBIX
TUAPOAKYCTUUECKUX MOZEMOB THIIA
S2CR 18/34 @upmer «EvoLogics»
(Tepmanusa). [yna TectTupoBaHUA Ka-
HaJla OCYIIleCTBJIAJNCH MHOTOKpPATHAA
nepeava MaKeTHBIX COOOIEHUN pas-
JUYHOTO ob0Bbema (BKJIOUass (aiibl
usobpaskenuii), nmepegaua NMEA co-
00IIIeHuI B peaJibHOM MaciiiTabe Bpe-
MeHU, BUAEOKOH(MepeHI1d ¢ mepea-
uell BUJeOpsAa uepe3 BOAHYIO Cpey.
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2013. Ne 2 (16). C. 65—-69.

PaccmarpuBarorca BOIIPOCHI
nmocTpoeHus paymiaexcuHoirr BOCIIN
Ha OJHOMOIOBOM BOJIOKOHHOM CBe-
TOBOJIe IPUMEHUTEIBHO AJIA T'Upoa-
KYCTUYECKOH CTAHIIUY C I'IOKOM IIPo-
TAKEHHON OyKCUpPyeMON aHTEeHHOM.
IIpuBeneHBI OCHOBHBIE DPE3YJIBTATHI
recTupoBanusa maxkera BOCIIN.

ABSTRACTS

Keywords: remotely operated
vehicle, system-board navigation
and control, navigation system,
doppler lag, echolocation system,

satellite navigation system, control
algorithms for trajectory motion,
dynamic positioning, video navi-
gation, regulators motion control,
field tests.

Vaulin Yu.V., KostenkoV.V.,
Pavin A.M. FEATURES NAVIGA-
TION AND ALGORITHMIC SUP-
PORT REMOTE-CONTROLLED
UNMANNED UNDERWATER VE-
HICLES // Underwater Investiga-
tion and Robotics. 2013. Ne 2 (16).
P. 4-15.

The paper presents a system-
board navigation and control
(SBUN), which provides driving
modes unmanned underwater re-
motely operated vehicle (ROV) nec-
essary for identification purposes
bottom, as well as inspection of hy-
dro facilities and ship hulls. The re-
sults of field tests of the developed
system in the ROV, developed in the
IMTP FEB RAS.

Keywords: autonomous under-
water vehicle, mission preparation,
navigation support, AUV.

Eliseenko G.D., Pavin A.M. THE
SOFTWARE FOR AUV MISSION
PREPARATION AND SUPPORT //
Underwater Investigation and Robot-
ics. 2013. Ne 2 (16). P. 16—23.

The complex of software devel-
oped in the Institute of Marine Tech-
nology Problems (IMTP FEB RAS)
for autonomous underwater vehicles
(AUV) is described in this paper.
This software allows to prepare AUV
mission and to solve the navigation
task during underwater robot opera-
tion. The feature of this complex is
the unification of operator's and
navigator's functions. Because of
this it is possible to prepare the mis-
sion, launch procedures and naviga-
tion support in the single program.

Keywords: contact less power
transmission, underwater vehicle,
high frequency transformer, auton-
omous inverter, mathematical simu-
lation, experiments, control of keys,
minimization power loss.

Gerasimov V. A., Kuvshi-
nov G.E., Filozhenko A. Yu., Chepu-
rin P.I. THE INVESTIGATION OF
MODES POWER SYSTEM SUPPLY
FOR AUTONOMOUS UNMANNED
UNDERWATER VEHICLE WITH
A CONTACTLESS POWER TRANS-
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MISSION // Underwater Investiga-
tion and Robotics. 2013. Ne 2 (16).
P. 24-32.

In the article are shown descrip-
tion of the high-frequency trans-
former and autonomous inverter
for contact less power transmission
system, which located on ship car-
rier and designed to power supply an
autonomous unmanned underwater
vehicle. Developed a mathematical
model of this system, performed a
computer experiments and analysis
of conformity of their research on
the real device. Based on the study of
system were selected control methods
of power transistors with minimizing
power losses in inverter elements.

Keywords: visual navigation, op-
tical flow, RANSAC, feature match-
ing, 3D point cloud

Bobkov V.A., MashentsevV.Y.
VISUAL NAVIGATION OF UNDER-
WATER VEHICLE FOR LOCAL
MANEUVERING // Underwater In-
vestigation and Robotics. 2013. Ne 2
(16). P. 33—-37.

The method of visual naviga-
tion underwater vehicle from stereo
images is proposed. The method is
based on tracking the features in the
frames and calculating the motion of
the vehicle by 3D point clouds. The
effectiveness of the method has been
estimated based on the results of
computational experiments on simu-
lated data.

Keywords: feature point, fea-
ture descriptor, hybrid sp-tree, mo-
saic, photographic map.

Kamaev A.N. COMPUTATION
OF POSITIONS OF SEA FLOOR IM-
AGES OBTAINED FROM AUV //
Underwater Investigation and Ro-
botics. 2013. Ne 2 (16). P. 38—47.

The problem of computation of
the planar positions for images ob-
tained from the AUV is under con-
sideration. The coordinate system
with origin in the center of one of the
images is used. Method for the rapid
detection of corresponding pairs of
images using visual features is sug-
gested. The possibility of perform-
ing a quick search of corresponding
pairs in environment with restricted
memory capacity is also considered.

Keywords: underwater acoustic
communication, underwater acous-

tic positioning, underwater acous-
tic modem, emulator of underwater
acoustic modem.

Kebkal O.G., Kebkal K.G., Ko-
mar M.A. THE EMULATOR OF
UNDERWATER ACOUSTIC COM-
MUNICATIONS AND POSITION-
ING SYSTEM FOR DEVELOPMENT
AND VERIFICATION OF USER-
SPECIFIC APPLICATIONS // Un-
derwater Investigation and Robot-
ics. 2013. Ne 2 (16). P. 48-55.

Since deployment/retrieve op-
erations and maintenance of mul-
tiple underwater acoustic devices is
related to large investments of time
and material resources, development
and implementation of specialized
user-specific upper layer protocols
should be preferably carried out by
means of advanced emulators which
provide identical functionalities as
underwater acoustic devices as well
as simulation of major effects of un-
derwater acoustic medium. The arti-
cle describes the functionality of the
EaNEF (EvoLogics acoustic Network
Emulation Framewok) — a real-time
emulator of EvolLogics’ combined
underwater acoustic communication
and ultra-short baseline (USBL) posi-
tioning devices. The main focus is on
emulation of the underwater acous-
tic modem functions. The emulator
enables all features of the data-link
protocol layer, and includes a simpli-
fied simulator of the physical layer
that allows to take into account the
main aspects of signal propagation
underwater — namely, it simulates
propagation delays with user-defined
topology of the data transmitter/re-
ceiver, simulates multipath propaga-
tion, and allows to set the intensity of
data packet collisions during data re-
ception, synchronization errors dur-
ing data reception, to define bit- and
packet-error rates, as well as to take
into account the trajectory and dop-
pler shifts as the transmitter/receiv-
er moves. Therefore, the emulator
can replace modem hardware during
development of user-specific scenari-
os, as well as at development and test-
ing stages of upper-layer protocols
and applications design. Moreover,
the emulator provides full support
of the device’s cross-layer synchro-
nization mechanisms, and allows to
design user-specific positioning pro-
tocols, as well as hybrid protocols for
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positioning and communication, con-
trolled by upper layer protocols.

Keywords: digital hydro acous-
tic communication channel, the ice
cover, shallow marine waters, char-
acteristics information transmission
channel, informational message.

Minaev D.D., Nehoda V.V.,
Leonenkov R.V., Korytko A.S.
RESULTS OF EXPERIMENTAL
STUDIES OF HYDRO-ACOUSTIC
CHARACTERISTICS OF A DIGI-
TAL COMMUNICATION CHANNEL
IN THE SHALLOW WATERS WITH
THE ICE COVERING // Underwater
Investigation and Robotics. 2013.
Ne 2 (16). P. 56-64.

The results of the experimental
of the studies of the characteristics
of the hydroacoustic information cir-
cuit on the specially equipped range
(lake Tunaycha to o.Sakhalin), in
which the direct measurements of a
vertical profile of the speed of sound
were accomplished in the winter time
are analyzed. At the studies the pos-
sibilities and the characteristics of
the information circuit with the ap-
plication of digital hydroacoustic mo-
dems of the type S2CR of 18/34 firms
EvoLogics (Germany) were evaluat-
ed. The multiplex transmission of the
package communications of different
volume (including the files of imag-
es) for testing of channel, the trans-
fer NMEA of communications in real
time, the videoconference with video
series transfer through the water en-
vironment was carried out.

Keywords: fiber optic telecom-
munication system, sonar system,
reservation of telecommunication
channel, Ethernet, transceiver, syn-
chronization, in-line coding, jitter.

Rubanov I.L., Stefanov Iu.A.,
Egorov T.V., Korovin A.N., Shele-
pov Iu.A., Shelepov M. Iu., Buhinn-
ick A.Iu., Scherbaty P.E FIBER-OP-
TICAL TRANSMISSION SYSTEM
FOR HYDROACOUSTIC STATIONS
WITH TOWED ANTENNA // Un-
derwater Investigation and Robot-
ics. 2013. Ne 2 (16). P. 65—69.

The article suggests the concept
of duplex fiber optic telecommunica-
tion system with single mode fiber in
respect to sonar system with bend-
able extensive acoustic array. The
main results of testing breadboard
model reduced.





