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204.30WO 23.11.2005 ATLAS ELEKTRONIK GrbH Brenen
DEVI CE AND METHOD FOR TRACKI NG AN UNDERWATER VEHI CLE 5
The invention relates to a device and a nethod for

t bagkhggioan underwater vehicle of the generic type
defined in the precharacterizing clause of claim1 and
cPai-mt72088 A known tracking system which is based on
the SSBL (supershort baseline) principle (Sinrad

HPR- 309 Hydr oacoudtiléSPE3{BKIRONRE émdHce System
Operator's Manual 3rd Edig{opeOct ober 1983, SI MRAD
Subsea A/'S, 15 March 1985) conprises two conponents.
One conponent is a transponder/responder, which is

ar r IEgEdE oAND heE THOD eF ORt ERAVEINC | 27 anNbERWKTER Svligf dLE
emts sound pulses, which are preferably coded, in
response to the reception of sound pul ses, which are
prBeerigbigntcioied re2@tes etectar i dalviteansm ssi oneplbdeFor

aﬂga@klﬁécKhﬂguﬁHH¥W§gé§ L; el 'Sofrréggr%%qFﬂlc type

pl.atformand has an _acoustic an /or el ec
tiia SHFEt &7 dAE PBiRragtasdiaiay elmisoound réeeinver and
havamg vwo hydrophones which are arranged at a

di stance from one anot her. Wen 25 tracking the
under wat er vehicle, acoustic or electrica

i At dirogat Eoacpihgesspsteetonbiintiouss y Hasais nbht ethd nts@BL

t th tter_or vi necti.ng Wi
tgg%%@£§%%€¥mat§?gégg e aﬁalgFép?%ce 35 EﬁdtheHPR 303
tﬁé@%%%%@@??%@spBﬂaétl@n t Refandecaat ysvehi cl epekaroz0s

| ignpaT t 3 Adexkk aASRONSIS SELSPAREar eaty 'SR Ca /s,
pul se in re?ponse to each interrogation pulse, said
%@ %%sé9

ol sEOBBFAGSFed&iV AP HPIHE T -wd Ty dE@phonest of s
the teanspend@f/fﬁgpbm@@kjngwﬁp@ﬂfai§3 &kan@e&erBﬁ'nthe
9{%%?2%%2&2%% “Vdittel 4 artul afBd tFr ofpund

ses, which are preferably coded, in response to the
receptlon of sound pulses, which are preferably coded,
or electrical transmission pulses, and a tracking
apparatus, which is arranged on a platform and has an
acoustic and/or electrical transmitter and a sound
receiver, the sound receiver having two hydrophones
which are arranged at a distance from one another. When
tracking the underwater vehicle, acoustic or electrical
interrogation pulses are continuously transmitted into
the water by the transmitter or via a connecting wire
to the underwater vehicle and are received by the
transponder/responder on the underwater vehicle. For
its part, the transponder/responder emits a response
pulse in response to each interrogation pulse, said
response pulse being received by the two hydrophones of
the receiver of the tracking apparatus with a certain
time difference. The direction-finding angle with
respect to the underwater vehicle is calculated from
the phasé shift between the electrical output signals
from the hydrophones and the distance between the

underwater vehicle and the platform is calculated from
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t he phase shift between the electrical output signals
fromthe hydrophones and the di stance between the
underwat er vehicle and the platformis calculated from
204, 30 23.11.2005 2 the neasured tine which el apses
between the transm ssion of the interrogation pulse
and- ¥ he20@rrival of the response pulse emitted by the
transponder/responder in response to said interrogation
5 pul se, taking into account®a systemtine del ay

soci afed Wt h the. transponder/ 1 nder..Direction-
?t?ndi ng and t%]g di E%ltg%ce ?ggg% .tﬁggggéﬁi oﬁ%f"e?ﬁe the
iR SRt 271 VR he £l Bheelhtfpveogatite puodsei endotheherrival

phat forphe 10 | Redpayglem f oy itdaacki ng, and
destro%irer;ﬁ%s? m ne (EP 0 535 044 Bl), the und%rvvater
VRS ThEFIPORYR phRd*SFPRRER BRpFasfvanskrargeaison
reniel y tarihgol liettd r omeoph@t f ar mawhitehn fl @ahs  delay
u rwat.er . and .15 e position of fhe underwater ,
vgle Sle%c\fl\%tlesd cgrllttﬁjflnu%ggl scr%ﬁpe?h‘%? d:ﬁfﬁ%bjeear“t r QekPRGLon-
aplpatiandis anki chhé s drstamged reveshe tpleat bostrand of the
ORI d N Lhe mnner.gesgribed, above. The platform,
has a depl oynent apparatus for 1nser |rPg e

Mi"er vehicle into the water. The 20 platform

itself is a so-called ROV or an unmanned underwat er
vehicl e V\{Ii ch_is connected to the platform via a cable

Fa§YAre8 H8Tak AP ehid e Ty inmhyseeaniyes
regmved 3 mon4aroBher st andecoanuri cadiescliaM tihitde is
I - 5 he se 0of such a syste preci se
té?i%%pnecgof I‘A{lﬁtél u%gerv\g %?O%%e 7 cl eéva]{gr? acc(r at g8motely
mﬁ@%ﬁﬁ_ bfomhe plesfecti wéivéhi @ posindenvaser and
Rossi b e onby be %hé'dﬂdé?%é@ngUeéﬁéi £QEC$k§§£85Hgly
in the water is 30 exposed to considerable interfering
\éﬁqQQW%ﬁsdeﬁlng a tracking apparatus which is arranged

on the platform and operates in the manner described
above. The platform has a deployment apparatus for
inserting the underwater vehicle into the water. The
platform itself 1is a so-called ROV or an unmanned
underwater vehicle which is connected to the platform
via a cable but may also be an auxiliary ship which is
physically removed from a mother ship and communicates
with the latter.

In the case of such a system, precisé tracking of the
underwater vehicle with accurate measurement of the
respective vehicle position is possible only to a
limited extent since the platform in the water 1is
exposed to considerable interfering variables, for
example swell, water current, which continuously change
the position and acoustic orientation of the tracking
apparatus, which, in extreme cases, may also result in
a loss of the acoustic connection to the underwater

vehicle.
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exanpl e swell, water current, which continuously change
the position and acoustic orientation of the tracking
apparatus, which, in extreme cases, may also result in
aJgps o the acoustic connection to the underwater 35
vehi cl'e. 204~30WD 23.11.2005 3 The invention is based
o2 Hel .Agjct of providing a device and a nethod for
tracki ng an underwater vehicle which reliably preclude
the risk of a loss of the acbustic connection between

t n \ vehj c d5t tracki ng appar at us, .and
eﬁgﬁgegﬁ?éﬁ gggrgg%ségsggté% igﬁeo %pﬁ%nbo%$t$ﬁﬁv8fhfﬁ% a
iRt eindeqi eghodwitiolre timeadkingy drheundeteravadervehicle
vellidie, reveapugdes o dipfiavorahl e di fEons. 1
According to thgdigﬁgntF%%,t?ﬁ% ggﬁgbtgksqicﬁfgﬁkdogy the
e G PRt i @3 Pateeanmtie Thelanvasen weeldevieeand

anthd hectawientd veapphhatubavanihe eradvant alfgfgﬁll'ﬂﬁ: hpféc?se
e

resul t .of the_active spatial 5 stabilization, _
pIé#F%Fﬁf?bt%Fn Hﬁ%tPBQFEl??S osHEF oATREEWALE j Yghicle,
omheniteat itorncgbiowy  tdtee yamddviatepi tedhiaxis, ansyd®! lunder
aﬁﬁffaﬁgﬂéglkh%xﬂffﬁﬁﬂbn%hat both the position and the

acoustic orientation of the tracking apparatus are
kept constant and neasurenent errors when 20 neasuring

t@%d@%ﬁﬂﬂj”hom@héhi%&%%%%ﬁﬁteﬂﬁgmggjgyt.EQSiQHT%vequy

nmovenent and a change in the acoustic orientation, a

t FEETSt fedse HomitMEeSd InEGeALMlthe case of heavy

swell or extreme current, any offset in position and
in 25 particular,

o|r,ljh%ntiantvieor%.ivse ccgr[\pensfatr?(g for and, okt a

t he' Tl 058 Bf- e EehHUst i T'CohBc PSR haVRe 8 thrRe have the

t raokinhggappahatus and 4 heceunder waifer thehi gt€ive @BH0ial

G T anl s For Carly. SUSTErD Jopth BFCEReS pl BPFor frda its

uR@ELR&C8r RiEhi 2180 é¢en drdrenisd isn deprls bhegyeat erxis,

3Qithanazl sMand roll axis, with the result that both the
position and the acoustic orientation of the tracking
apparatus are kept constant and measurement errors when
measuring the position, which errors are caused by
position movement and a change in the acoustic
orientation, are thus at least minimized. Even in the
case of heavy swell or extreme current, any offset in
position and orientation is compensated for and, in
particular, the loss of the acoustic connection between
the tracking apparatus and the under@ater vehicle is
also reliably prevented. The inventive tracking device
is suitable for any submerged depth of the platform and
underwater vehicle, even for use at depths of greater
than 20 m.

Expedient embodiments of the inventive device together
with advantageous developments and refinements. of the
invention emerge from claims 1 to 6 and expedient
embodiments of the inventive method together with
advantageous developments and refinements of the

invention emerge from claims 8 to 11.
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Expedi ent enbodi nents of the inventive device together

W t h advant ageous devel opnents and refinenents of the

i nvention energe fromclains 1 to 6 and expedi ent 35

e di s of the inventive nethod together wth

advant ageous devel opnents and refinenents of the

I MBedtli.@®o0é&merge fromclains 8 to 11. 204. 30WO 23

.11. 2005 4 According to one advant ageous emnbodi nent

of the invention, the platfdrmis equipped with

maneuver drives which act horizontally and vertically
and are 5 incorporated in control |oops. These

i Agicpirddatl y teonenel | adhentersnier  déivesiwant: be ofsedhe
tq ibhze dhe [ very. precise nmanner_as
renz_f%%g llto Eé, tt#%ee@&ﬁt{ﬁfg{]@naﬁsgpaet%popaex s,WJttﬂ:Zt TERgHrer
sgglivﬁs Pt R oA CAndhe Rl Feret aldlapt eddorvent ata oy abadt are
t Hecbebbri@eaxi sin pi ¢6hcAX1 S aRdp¥aW afeS:e Flﬁdiv%&gﬁlly

h%ri on# Iﬁ‘rd[rives which_are arranged such that the
are unr g? ¥ TRTISTIHut ST UBDUCAPhES ORGP udiena talyd ki ze

ofhehe lgltdidon minata avendi plredistaneeiddrOmt heeqgards the
| epgLLudi l,.§qan 0_-al so_be used to, nove the _
posit%iteonbg?h?ﬁéhgﬁat gg‘rgﬁ]ga:énda}igsbnet Ttitdl Wiy in
WRPERLE8Napnshded e ragtptehgbesenbat sahdahontz enalrol 1
dekyes @hecsuldhiied eMgiPaf bR SaSes, Ihe nvention will
be. de c?i bed in nmore detall %:é%ow%o\l/lv?t Orlg;ééjrnte;r?ge ‘ﬂo”’a?r?'
e¥BhbRar XEmb GditmEIRehhi TFh s that i | Fhevr asee | ntifermly

ddawt ngbut adwabeht hﬁealéh?gtﬂﬂﬁﬁbhcaxﬁgl%%tE%Eigﬁétform
rl\hg. 'rgag\gﬁ %isi de vi gw 0 n ynderwater vehicl €,

rch 8°¢onnedted™ s APrPa& ngoalgﬁitES{}nﬁﬁeﬁX12’5aFlﬁ jcan
belng bewesed faocomacarié epovetich eof able bilbik@ord, and
sh ’ Vi f the,underwater vehicle and the
trlg%\?(\i’ﬁgg%jgsilcgga tglexlfd’ltgﬁle1 E%dao aPHS\é FSV\EF?%& angles to
o%%%%th%ﬁ?z%@tal drives are sufficient in this case.

The invention will be described in more detail below
with reference to an exemplary embodiment which is
illustrated in the drawing, in which, in a diagrammatic

illustration:

fig. 1 shows a side view of an underwater vehicle,
which is connected to a tracking device, when

it is being lowered from a carrier vehicle, and
$

fig. 2 shows a side view of the underwater vehicle and
the tracking device after the end of the

lowering operation.

A self-propelled unmanned underwater vehicle is used
for a multiplicity of different underwater missions,
said vehicle carrying out its migssion either
autonomously or being remotely controlled during its
mission and transmitting data which are recorded during
the mission to a carrier vehicle via a signal 1line.

Such missions are, for example, the cartographical
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A sel f-propell ed unmanned underwater vehicle is used
for a multiplicity of different underwater m ssions,
said vehicle carrying out its m ssion either
ayhanagRus! y or being renmotely controlled during its 35
m ssion and transmtting data which are recorded during
t #8 -Als808h to a carrier vehicle via a signal |ine.

Such missions are, for exanple, the cartagraphica
204.30\WD 23.11.2005 recordi'ng of the topography or

n t S e ckin of -objects i.n
t%%ggggg?e;@%r%g% %hoepéés}:d;tﬂéﬁ J%dg’ta%gl reec%velkr%{l/1 or Seale d.
r ERGv &TAGK 1 Re SO Bh) Fet@DieTtfe imdehoater wekicloyr ian the

S%Ea[b@:fio drhe V_Vﬂberredd’véﬁﬁ SrSeanfead 19rbehese objects.
i er, vehicle and the underwater

est te a
ave %C;FOIJ@ i%% r aBked thmsiwatar, in the
t BaaklaI@adetvcb cbesartvhaa;ttltglaeekinstkﬂ/nt@n@@gsle@osﬁewl@rleofand

t hi I t
R LA I AT O

i Msasgr atedtrackipg 1devhee caorigratvehiled e drsstantaneous
h%bb?ﬁ@@&ﬁr o%o t%' ChddISekks tvl%%lcﬂgdgr t%eal'y Caltngfr e

together with the tracking device
AllPeFHEt Foeryert Hehdghpier vehicle 15 may al so be a
surface ship or a submarine. The tracking devi ce 12 has

form13 whi ch i.s with a depl oynent
appar Fusxﬁmflc?rryf o?%?ci"i]fd“% tﬁ TvRtet vehtépe 11 the
undertarervednadlw t hsa 20h¢ I Aekpingr appardiith 15n¥bi-€B the

c ' y : s.th ition, of he und rwat er
S RN g R e VR
f L@mifhe pile f yRAers. A&s’ta@atncyteld’esctrlné@edarmany webriele

debai h1sbnpthe §?i§ﬂ"9l:@f¥h1§”299dé maf{ifetracking
apparatus 15 is an APS 25 (acoustic p03| tioning system

system whi ch comruni cates w th a transponder/

r espondercdingn dhie dindepwares  debiekeolh @@erxﬂ{fcch is
f8éu?§§ I%im t he, basi s of t he SPL pr|n0|
Cc

o2 o EEONTIE e | APPHRA £ oS fgr lowering

the underwater vehicle 11 underwater and with a
tracking apparatus 15 which continuously detects the
position of the underwater vehicle 11 which has been
started and is moving away from the platform 13. As is
not described in any more detail, in the exemplary
embodiment, the tracking apparatus 15 is an APS
(acoustic positioning system) system which communicates
with a transponder/responder 16 on‘ the underwater
vehicle 11, operates, for example, on the basis of the
S8BL principle described at the outset in relation to
the prior art and has a transmitter for transmitting
acoustic interrogation pulses during transponder
operation and electrical interrogation pulses during
responder operation as well as an electroacoustic
receiver. The latter has at least two hydrophones which
are arranged at a distance from one another and receive
the response pulses transmitted by the
transponder/responder 16 in response to the

interrogation pulses. An evaluation unit uses the phase
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the prior art and has a transmitter for transmtting 30
acoustic interrogation pul ses during transponder
operation and electrical interrogation pulses during
regpondap operation as well as an el ectroacoustic
receiver. The latter has at |east two hydrophones which
aré .anrdngéd at a di stance from one another and receive
35 the response pul ses transq;tted by the
transponder/responder 16 in response to the

| 0 u atlon n|t uses.th ha

R IR TR s R R p s L R
sFrgrarsirs cal'dul Ze6PeRés P r sbei omddnvmrespeehitoet hend
Uﬁ@@%Wﬁt@heVehpﬁbﬁaéagloﬂsestiﬁg pr&%@%ﬁ%éﬁghﬁ'rn%f the

nmeasur enent .o transn1tted sound pulses to
cGFEUFTtE Ere S&“§Saﬁ’é‘é SfiSt 95 GedspdEtet & hehsiftderamtwsirt h
vebspker Purthg th€el-aweeikngepperation illustrated in
fig. 1, the underwater vehicle 11 is held in the

depl oynent apparatus 14 of the platform 13 and the
pDatﬁngthEiéowerﬁast&mmtauiqnrmmEthraabﬁe:&i ﬁ@@chl
[ 0 r [ rt t ackin dev 12
LS e = e e or Weni eI S 1 1 ES e
u8PRgTateablé o ridie (atehryms hbtadeUQeraﬂedfbemeﬂ3ims

t hash@hé@omcer a bpdhercable1d7 16on;3 As aty | ?ﬁééré}&e in
ggEF line for 15 nterchan i ng data bet ween e
n

Fdetieeri2 i CYHECTRT | depier I WheAther with
pthscunﬂedwambwemyhidﬂanﬂl(ﬁntdimhér@§kéﬁguaeﬁgcg 2ble

h wat h
RSP kS U g OB LT 5 SOBRELS s
ab@arﬁh@sC@blandﬂnﬂaﬁt@www 20 I&@m&th&epbaghaﬂwulag for
aiﬁ@érbﬁ§n§£h¥edﬁ%% heen,st,art gd tgacﬂlixé) éox‘f It¥1d

of hori zon actln% maneuver drives
f 6O @ﬁ%hCﬁaﬁ%HvéP d¥ @@sawrﬁﬁcméedzsuém@wge&r ylepth of

ethedi teath}iagd @deivertigzally addddigdranemer ghavs 12,
are ?Vld on the Iatforn1 3. The. maneuver drives
hgg g caf h&e 8HPFSFIG rom the platform 13 by

activatlng the deployment apparatus 14 and moves away
from the platform 13 after its drive has been started
(fig. 2).

A plurality of horizontally acting maneuver drives 18
(a total of four such maneuver drives 18 in the
exemplary  embodiment) and one vertically acting
maneuver drive 19 are provided on the‘platform 13. The
maneuver drives 18, 19 which can be controlled
separately are incorporated in control loops together
with sensors (not illustrated here) for detecting
interfering variables from the platform surroundings.
When the horizontally acting maneuver drives 18 are
operating in synchronism, the platform 13 can be moved
forward and backward in the longitudinal direction and
can be vertically raised up or lowered down using the
vertically acting maneuver drive 19. Driving the
horizontally acting maneuver drives 18 in a different

manner allows the platform 13 to also be rotated in its
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separately are incorporated in control |oops together
Wi th sensors (not illustrated here) for detecting 30
interfering variables fromthe platform surroundi ngs.
VWaen theohorizontal |y acting maneuver drives 18 are
operating in synchronism the platform 13 can be noved
f 8Pwaid28R8 backward in the |ongitudinal direction and
can be vertically raised uQ;o{ | oner ed down using the
35 vertically acting nmaneuver’ drive 19. Driving the

howi,zontal Ly agl i n r ives 18.in a different
rragﬁner al | (%%A{L/s theargiclegtafgtﬁr/r?elg{Ejjl S 4FEo Bt Yot atidd i o tare
20XT30987 281 1 £V lpawsantogetthdr axesh Thensors for

mgaedverndri vesnt@o1i8gar eyaaf gnged irTﬁég%r(ﬂ Aﬁ%%gﬁled
er with,sensors for detecting contro | ed”

t oget h h

VQ%PSBV8§. hedESconfrol Fed 2RaneMVEr ¥ReYVes a8, sodt ialdy
newabsedzeo tspat isialbkn?er@eﬁt ?éitzifbrt hefsubner ﬁ@gtf?rm 13

posSLti tform1 i.e. to conpensate for '
e te Somens R e e O Bt ABHGR dFnge
pbBEt PeReptatherplaatd qraniltlidm ¢dhethé hpeetr 66thoganalh the
spatital zaoLidates aqr : this, spatial

st abl I zat o(%} of thg?j?_?%étg %L,orecsnﬁ%flf,lq{ahtgsrfo Pat Fer TREELE of
ohf'ySr ¥R t StRRitizarinr &@fl dhej tslapbyvenents, the
abattethegtavoaxi/s, rdtd inaXxi ssanhNictich axis ane ??SQL'CS
couopensat ed %or a result, the hydrophones of e

t FRCKI g 2pPaPAFud Pes Yak Pt rr%ﬁi%bﬁ and pitch axis
orfentdsporcupcharged aioranynd i Aervbent| r agki RS nbaes
upggeryat jcle ich i ving away fromthe

pl at ft\gfgmeﬁ%é[cg%%ﬁ%hg%%ﬁ%gﬁ anlzsou *pBsiti%rfs BPStheon and
UAEER Wad eF OF et irilechr etremsyr éd nien whéhghd ne @ifash Sehe

Nefdefwa t Or beiiRCicsS e evem mhen; Lh #Hd O 13 is
expos Vélato heavy1 swel | or cl\(lagr%gi %r gﬁtueﬁ'f on_é%ﬁdifr]%mthe
2 T aslerse BT eftle THESERBERNAQUBpOIGRItOIRNS Of the

| medendiaigedetrentitbat i1on sofe tte: sudid@ctdd 0f Hﬁigﬂlg'é‘?&%%&se
trﬁaﬁﬂ@r underwater vehicle 11 and the distance between

the underwat er vehi cie11°%RE t'Heen the platform 13 is
exposed to heavy swell or considerable longitudinal or

transverse current.

The tracking operation, including determination of the
direction with respect to the underwater vehicle 11 and
the distance between the underwater vehicle 11 and the
tracking apparatus 15, is carried out as described at
the outset in relation to the prior art. The position
of the underwater vehicle 11 relative to the platform
13 is thus known at any time during the underwater
travel of the underwater vehicle 11. Since the absolute
position of the platform 13 and thus that of the
tracking apparatus 15 are known, the relative position
coordinates of the wunderwater vehicle 11 can be
converted without any problems into absolute position

coordinates.

The described device for tracking the underwater

vehicle 11 may be extended by a steering apparatus 20
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25 tracking apparatus 15, is carried out ' as described
at the outset inrelation to the prior art. The
position of the underwater vehicle 11 relative to the
pb tfgO 13 is thus known at any tinme during the
erwater travel of the underwater vehicle 11. Since
tﬁ@ absabote : 30 position of the platform 13 and thus
that of the tracking apparatus 15 are known, the
rel ati ve position coordinatés of the underwater
problenms_into

vehi.cl e converted w

a%@él‘abt e %%%??F%% T o0T ot At gs'Lg“@g‘sThéO}éesElF‘? bt T
f gehiedeki by twelchdermat eransetiittleel 1fcomayh@e &xi-exndechq
b er p t 0 23.

m%o%ﬁ§5§ 8891 8pPas At us, 2 u%%%l xgr Ye ﬁ Srmbferla a

generates steering signa thed
vEREEFend1 Wecrﬁlar‘éhwlan@ﬁm@@mt phehendieirwe tand vehicle

ccmtnm dexi cee drihie updar r xeh
ierln re legégih conné%%g f¥§ hﬁgermat kéfe %% a

TSFO ’%téjé'\l? 8Ppat atifPEEY aWdres pFlee er@alkﬂqtlatcal
ghBSSrfDQatloablpuDBea capperamd €.t ddesel @ dd i Gala  this
[ ti A8 also transmtted via this
LR T B R R o BreRP aPer ePBit bR ne! the
t FaeRkHQT appRREBDES15 Samddt rtaﬂslﬁ@mdldE/rf/e%B@bﬁdérlﬁ 6. TI‘I@ne
19nbiaput rok Hhe stser. s_connected_t
thgb out put of théﬁﬁfgggﬁﬁ parz% % oWt 8 ﬁ £6” the
r 88EPEE Fﬁhtt@%e Fﬁ§$&ﬁ8aﬁ§&ﬁ¥%ﬁ%ﬁtﬂéns‘@mﬂihehe result
UﬁH&t\Naitltﬁé ﬂﬁ@t&ﬂl@aﬁ@oﬂ@' cﬂb@f@l&?g erdy neg, oy uﬁjla% water
trg 2 r@g_ 15 are ntlnuously aval | ab for
t he te ndg 6%5ré?ﬁ% tepelngder Prig Ebﬁaréﬁﬁ§k2®9
C@pp@1@€u$helﬁnsuantaneouslposuhupnsamdﬂlabmgﬁlféﬁn the
( S i t),of undermater obj ect and
u§€§&€ﬁ%§dl%?§§gﬁggs |é posﬁ?}on T 5" GeteT at BPREERF g 20
s?@%%?%e$oﬁfﬁhelnﬁééﬁﬁaﬂ@PUQemqﬂuxLunsThesh st eebkfigion
20wsignaks aseonsgd k0 gy d%ftﬁi1uﬂﬂ8%9@5%rrV%53 cl& g

t&%es the differences in position to generate steering
signals for the underwater vehicle 11. These steering
signals are used to guide the underwater vehicle 11 to
the position of the wunderwater object wusing the

shortest route.
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the position of the underwater object using the
shortest route. 204. 30\WO PCT/ EP2005/ 012910 26. 04. 2006
New document 9 ATLAS ELEKTRONI K anHd Br enen PAIENI-I-

A device for tracking an underwater vehicle
(C%%ll' soéqlod devi ce having a subner ged FTAEEORS/PIR 910
wWaech4 fzaoea tracking apparatus (15) yhagdelfiHy nes
i nst ant aneous positions of the noving underwater 10
vehicle (11) , characterized Inthat the platform (13)

is formed such that ed 03|t| on can be
spatially stabili zed %@%W@% fPHhas maneuver
drives (18, 19) which act Boemzantall y and vertically
and are arranged in control loops. 15 2. The device as
claimed in claim1, characterized in that four

hori zontal maneuver driRARENTISILATME ch are arranged

such t hat they are uniformy distributed about the

| gngi t ydi axis at_a 20 radial distance fromthe
;ttgerEzi éi%a’lé'te | st ChAek NG fic andpEMatiesT VEtiive o 10)1) ,

are ar samgedemictehelavmr@t faorgﬁk(rr@ge@q%l%&rfd}% 13) Whlch
i ndi Vi evice as_ clained

[
cl ai m ﬁgg , cgg% ﬁa?ac?%??ﬁ%ﬁu?n {hat (Heatl efieftoﬁ”fﬁ‘lnes
(13) snsaégtgnedusumsmOnst odn e | mweftﬁg A A e er

wat er 9¥h§c§érr1@{ 9h§£§cééplzggdﬁéggi gﬁr #ﬁgorm

and carrier veh are connec
by mears3of Ja‘scﬁﬁlf@e 1Buckhi thahast tat stmtaegeti Qresition

| chineef T
0| S el QoA a0 Sl s 15, ORYLORAR e

0]
the pl U&??%Vﬁ?flé“hvaesg a (1§epl Jo%/)rreﬁ’lhléﬁpa@%‘t uéﬂc(lmorft(ﬁlly
| over i agdthert 36alihdeanat e veht &h@ed 1 . control loops.

2. The device as claimed in claim 1, characterized in
that four horizontal maneuver drives (18), which
are arranged such that they are uniformly
distributed about the longitudinal axis at a
radial distance from the latter, and at least one
vertical maneuver drive (19) are arranged on the

platform (13) and can be individually controlled.

3. The device as claimed in claim 1 or 2,
characterized in that the plgtform (13) is
designed such that it can be lowered into the
water by a carrier vehicle (10) and the platform
(13) and carrier vehicle (10) are connected to one
another by means of a cable (17) which has at

least one signal line for interchanging data.

4. The device as claimed in one of claims 1 - 3,
characterized in that the platform (13) has a

deployment apparatus (14) for lowering the
underwater vehicle (11).
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5. The device as claimed in one of claims 1 - 4,
characterized in that the underwater vehicle (11) h?s

a a nder/ responder (16) which acoustic
ré?%é%?gepulses in response to 5 intE¢?2§§%PBH/BaﬁgéQ
aAd-0A-ERAE the tracking apparatus §d6)dbasmant
transmitter for transmtting,  the interrogation pulses
and an el ectroacoustic recetYer for rec¢|V|Pg t he
agoust r esRY ul [l as a sign

p?ocesgﬁﬁg unI?§§ 8 (§?é¥%%%rﬁlngIF%eO?ns?g%}%ﬁe&us %
p05|t|GHaBPCFﬁélzaﬁdéﬂMﬁhﬂtv@h@ched¢1w¢te3|N@huhée (11)

responEgspu seganwBbfilebavesBEsHe£ONMENt eyt DL O .
el ectri cal rece?ggg s?g%a 25 © W¥he (ni8h° transmits

cl ai me@CPHSbhE of TESEORSSL - E?lQ%%ara%@erlfééppﬁsehatto

a st eeinbgrappat advus HiZles Whiell | $nar fRgged 1 pn ﬁiﬁécklng
pl at f or enerate steering

n intended to
S|gnals£%é %ug ﬂléi I}F%ﬁ%nFF?%ﬁmQBF%r Lot e &M A titd ng
(21), pref e?rrattﬂlyrcﬁhtalcgi agsilfsielser andbla; teQ ddt@ocacoustic
under wat ek ; yehi cleg %@céf&ﬁ@anS&gd Lo th traCQs% nse
apparatus (15) and_continuously conpar€s t &C
i nst anP&he®%s 25po¥FLi orfE oft tHednmdepwatessiehi chei{ 1Epr

. whi Cctﬂetélfrﬁlﬁiﬁﬁ§r m;H@d @Ms%ﬁﬁt&ﬁé&ﬁé n%}@??@?@ﬁuso%l&che
05|t|on ECh i s store

underv&é?cg? Ybiect Vand<dged ine lbﬁlffﬁer@?ﬁ:e§eﬁﬁon9©sml§ﬁs
to generatle Béeerbagnscgnakstubi ehcgubdecti-h®al received
underwater vehicle (11) to the underwater object. 30
7. A nefﬁgdﬁgbr tracki ng an underwater vehicle (11) in
whi ch sound pul ses which are transmtted by the

usder - T}@éeﬁe\(/@l&bde?s(gi)alﬂ{e@i rflcfe'o %d 5P %lasitﬁpsrreﬁged 5

13) and are converted
platforn1 ger{Eed in that a steerlng apparatus (20)

which 1s arranged on the platform (13) and is

14

intended to generate steering signals which can be
transmitted, via a steering wire (21), preferably
a glass fiber cable, to the underwater vehicle
(11) is connected to the tracking apparatus (15)
and continuously compares the instantaneous
positions of the underwater vehicle (11), which
are determined by the tracking apparatus (15),
with a position (which is stored in it) of an
underwater object and uses the differences in
position to generate steering signals which guide
the underwater vehicle (11) to the underwater

object.

7. A method for tracking an underwater vehicle (11),
in which sound pulses which are transmitted by the
underwater vehicle (11) are received in a
submerged platform (13) and are converted into
electrical received signals and the instantaneous
position of the wunderwater <vehicle (11) is

continuously determined wusing the electrical
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signals, characterized in that the subnerged position

ott tfe PN form (13) is spatially Stebiddcousmenisi ng
control |l ed maneuver drives 4318, 19) which act
hori zontally and 5 verticaﬁ]y. 8. The nmet hod as

cl ai metddiwd@i Ms{gnehar actefd zed d.i zddhat 1hhe thae  the
underwat er vehjcle 11%, together with_ the platform

(13), U591 edPPRLOIPRe Wit er tRF omPitdogHy ri €Y3)  is
vehi clepdtliy1 and ¢hebihidesdat esivehi eébetrdélledi Smaneuver

starte fgégntQEBplatf rm ﬁ%&h 9.61_c he .net hod .a

clainmed in ¢clai'm8, chdracterized? ﬁﬁél%?ﬂgég%ﬁfoﬁﬁg
(13) arrtidmllarrier vehicle 15 (10) are connected to

a cable (17) , and in that the cable (17) is used to

| ower and retrieve the platform (13) and/or to

i it er Chhgee e d det werhred hen praeisr in (2B3ragderheed in
carri ?:lha?/l:emtﬁlee lﬁﬂcgérwa?tgeﬁ-o-vte_ﬁrij%l@gt k‘99'>t ﬁstt@t IRG: | gith
one of__cl ai - characterized.in tha e soun
puIseghﬂﬂng%#éFmtf%%%n1%?eﬂn%?rT%% thder Wat e¥abehi eram
(11) arecatriggervedibyeel(eotrizal tite acodsiwgtsoundhicle
pul ses;, which are transmtted fromahe playform (13).

9. The method as claimed in claim 8, characterized in
that the platform (13) and the carrier vehicle
(10) are connected to a cable (17), and in that
the cable (17) is used to lower and retrieve the
platform (13) and/or to interchange data between

the platform (13) and the carrier vehicle (10).

10. The method as claimed in one of claims 7 - 9,
characterized in that the sound pulses which are
transmitted by the underwater wvehicle (11) are
triggered by electrical or acoustic sound pulses

which are transmitted from the platform (13).

H



