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H
Brenen DEVI CE AND METHOD FOR TRACKI NG AN UNDERWATER T T DEC 2007

VEHI CLE 5 The invention relates to a device and a
me2bbBdWP tracki ng an underwater vehicle of the
generj.c defined in the precharacterizing cl ause
ofﬁl%l %%'rrj]éllcpgnd claim7 10 A known tracking system
which is based on t BL. _(supershort baseline)
principle (Sinrad Hgg;ggghLE§EP§§E5u§@?ﬂ Posi tion

Ref erence System Operator 'Erendanual 3rd Edition

Cct ober 1983, SI MRAD Subsea A/'S, 15 March 1985)
conprises two conponents. One conponent is a .

tra rZWIé\@ﬁﬂé? , FOih THRAGKS Nt 128 QR ERWATINR VEHICLE
underwat er vehicle and, for its part, emts sound

pul.ses,, which are preferably coded, in response to the
r et&pt BN CHE 198UNBS paF &8s, EwhAc Hekrcer eher abl yneragell, for

_ 20caclelregt rdrc alurideansiiessi 08n pUl €S, £ ang, 2 Ig?%%%lgigg
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a ,»wWhich is arranged on a platforma adCantype
a%ﬁéﬁ@? b/ 5P e PEEEHCAr CeFaRaRnt FRugRd of Sourich 1 and
r egletdrer7 - the sound receiver having two hydrophones

whi ch are arranged at a di stance from one another. Wen
25 tracking the underwater vehicle, acoustic or

elfectPPYRl tTatliraganistenpuvsesharies cbALEAUAMS| Yhe sshL

t r anggadded-d Nt oo ey er .t ranspifter or via a
cgg%fctin Wire to tﬁggtndég%%égﬁi%%hic R ar HPR-309
r NEF G5 E?%thé?&ﬁ‘@mmeﬁ}mtédﬂ,e Operator's
unéterusdt eBridehiel €ioforo3PHkS Pagt, téﬁmﬁg »
t&ﬂﬂ§§pngﬁgéfes§onder enitsea resp%hse pu seSFﬁsea' A/s,
response 10 ‘each Pht&FFof¥Pi GRTPEPsEtSsaiOtte rasponsmt is

P s & seisRprdEce neatbdryddhe tmmydricsoh%&elsan%@d the the

I eGRIMEL t@F- t e tracki apparatus with a certain tine
diffé?eﬁ%ethheh'F?%Et?%ﬁbfi%arnglﬁﬁglﬁaﬁfth emits sound

pulses, which are preferably coded, in response to the
‘reception 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 wvia a connecting wire
to the underwater vehicle and are received by the
transponder/responder on the underwater wvehicle. For
its part, the transponder/responder emits a résponse
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 phase 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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35 respect to the underwater vehicle is calculated from

the phase shift between the electrical output signal 51 7 DEC 2007 .

fromthe hydrophones and the distance between the
undeawab®p vehicle and the platformis cal culated from
1 7 DEC 2002 204.30W) 23.11.2005 2 the nmeasured tine
wh?éhlélap88s between the transmission of the
interrogation Pulse and the arrival of the response
pul se emitted by the transpoﬁdérlresponder in response

totgai d ppLepkedati eqp pulse, .taking into account a
AR a% &aSSOCi athl R t hetnL%BSES between  the
n

t r AhSPBRYEFIPRsPndBe. iDteaereniohi pding and the arrival
di sfancetheveal ddwqpositio he nder wat er vehicle
relative tg tZe gé(% éi on of f?@fsé pl at Tornr40 |1 nP¥ the
syst eiPPOY Tt AaLRFRY"d6Wn 1Andearsrroytagsséd HinmesrogERion
0 585s€44 Bikinghe imeler watesunehi gl e which is, . |
quggg{g?a%éh WAL explosi ve char ge 5 réyrgottq?e?y time  delay
controlTed Troma platt of WP CHST/gerspanttiar wabéreandon-
15t théipgsiariconthbe tdvsstumder wateeaVehitd €pbSition of the

COmhhapiisdy ~Ast 1 n i.-ng a,_tracki ng appar at us
which | s arrange iogn tq‘ﬁeel%gﬁlgf%f oFth aridf opisittésr nofhethe

Rri¥eRcri bed above. The pl atf orm has a depl oynent
apparatus for inserting the underwater vehicle into
t water. The 20 platformitself is a so-called ROV or
n g
an unfraifgd S uR@er WA Wigh i dave ik e st monnest ek tQines
t hER| at f53mM o4 81¢3bl endutyinpRyyakse he uxili.aty .
S@ﬁ;%& i 3,; Rhysical I% rfrmyed from a ?rrg?%%’r Y '1;5351 is
and” C nicates wth tfEPI3E1E?. Phange heisasereforely
saﬁﬁl@%iﬁrmeal ge.autackl ngich (Mo AHIBIETor ang
vehicl gom ¢ o acger ate neasurenent of the respective '
vehi cl'e positionis posr{gfll% YoGhty Eitigle 1s contimuously
etermined using 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 is a so-called ROV or an unmanne&
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 wmeasurement of the

respective vehicle position is possible only to a
limited extent since the platform in the water is
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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limted extent since the platformin the water is 30

exposed to considerable interfering variables, for
ok 7 DEC 2007

exanpl e swell, water current, which continuously chan

t hg jRosition and acoustic orientation of the tracking
apparatus, which, in extrenme cases, may also result in
a 28sg1oR00e acoustic connection to the underwater 35
vehicle. 1 7 DEC 2007 204.30WD 23.11.2005 - 3 The
invention is based on the objett- of providing a device

angna nad. for tracking.an underwater vehicle which
rel |habln§rl pr ecjr%réeltshgb?‘cr‘%‘?( OF ath®ssbbectheof apoustitng a

coRR¥dERoRTIsetanceat hd@ HoderwatRE o eghmu%d@@q,aggy]esﬁh&?le

traeki-ng AP S nsure. highly precise
of the Qsi??%%igf §$é%{%|er err%éﬁiéﬁ%,a~mhpsé of the

t r 3EREAELEh & QST isre rbatahe et ethevendefigfer vehicle and

untagor ablse kG itgﬁggk Ac ding to the.invention
thgeﬁ?jigct isQiaéghi eved %t;l}ps ne%gé 0 lq?‘ﬁﬁefe gRéY i precise
cl ai .

*FhHe GhvERE RPHeviae afd tHwe indentiver MRihad] o

haveilbhe tadvanhagethBat ,,1@%,3-LeSUl . _the active
spﬁﬁkg%oréglgtabiéization, theaplztfgﬁﬁgF%?ain§vﬁ8t under
only i t{s positFoR“bbt®4Fso its orientati on about the

yaw axis, pitch axis and roll axis, wth the result

that-bpsh. th ition and the acoustic orientation of
t he %racﬁ?%gﬁoag%%?a %ge%F%p%eth%oﬁ§ﬂ§ﬁF arsd achieved by

neiRreneht tle? r bratwhes 20 ceabdmiri Ng the position,

which errors are caused by position novenent and a

Chﬁ$ e.in the acoustic orientation, are thus at |east

m G'l 'Jz%’ﬂ?nﬁ%t'izf ARViRe ageksdlof iemnr ismelteto®XEAEIE Lo

clad et agny tSet adl aPOSLLY, PP Heentatlion 1S i

corpsnsat.ed for andh in 25 particu ar?ht e?fFbs¥eof Sppeial

acoustic conmdtt i ohBet Re@fiforme wesekinag appar anls, angk s

t etdenvabet wakioC| ecd Sorabis©af £bh abl ¥, Pr ‘Elﬁ%nty%qﬂi a-tr}Qies

i ve i V1 C '
PEH v L ackh ng fg 2%¥s, 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 €rrors 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;uater vehicle ig
also reliably prevented. The inventive tracking device
1s 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 & and expedient
embodiments of the inventive method together with
advantageous devel opments and refinements of the

invention emerge from claims 8§ to 11.
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is suitable for any subnerged depth of the platform and

underwat er vehicle, even for use at depths of greater‘] 7 DEC 2007

30 than 20 m Expedi ent enbodi nents of the inventive
deQiO&eBDU@et her wi th advant ageous devel opnments and
g nﬁqegbg of the invention energe fromclains 1 to 6
expe At 35 enbodi ments of the inventive nethod
toget her with advantageous dgvel opnents and
refinements . of the invention energe fromclains 8 to
11 1 7 DEC 2007 204.30WD 23.11.2005 4 According to

on nt agequs enbodi nent . of the invention, the
ﬁcg g%ﬁ?%@ ech ppea=wi taﬁﬂr égPens dremxlisemh acf  the
ho#ﬂY@ntaDhy am@evepﬂJaa:&Iolm ang akenA pyagor r@lteqjm_memfer
coptkobs! Qaps., Thege J ndivi ntrol | ab
rmneuve? dri vehs %g}si bﬂe Us? djqiagléyaﬁ‘ig if@rttj*?@lﬁl}fatéﬁ@tﬂmare
i NTRCOBPYTPEREI sé marrertasl r e]g:aaspls‘. t hehekhr € ndividually
or tbﬁg@@m BPat il eAXes posi tion
3 el %teheusrecﬁ | £20 s&ripd lize

E hefado ted orientation a%out
]8?1 ExPS TORG v 8xiEeTFopre s e zoahabrdrds/ esega ik CRhe

ar‘ehaee an@ﬁdhcsgﬁxhlal hagpihey; arg i f Yy distributed .
bIg ongi tudi nalan| s of the plq{a ori® at-Ca say  in
ra st ahce 1fr &M HA Wt%%a%@% @bmlutcanhe roll

al %Jél%e DSEdht exiByerddey positiHn Bhut hﬁoPiQ&ﬂg{i
15,10n&, Ve cal V\,hl ch.is ranged at rig ang
to. said %%%I Zgﬂ?%{n&%ﬂ vesichr e tg}ﬁ i ;T hi anésemly
THEL F vt em abpout beheleécngbaddixﬁalmaﬁlﬂeéﬁ' i:h@%@&%om
w dth éfefﬂﬁgﬂpe X I ichis

A SRl AL © %%lt‘r‘%l%gﬂl ¥t anded | ean

illustrated |n the draw ng, In
i 13U 3R i BRedf £§. mPvehdws posiideoni eve theil’plli\tdﬁcs:\ﬂﬁt ezgnd

veina:haarti/dh]cfdtﬁvémﬁ&&eﬁst ki vice,
Ahtd hsobelggtlo |redfromaE%:l]é\il?al}|§rg§§‘J:1 %ta‘mﬂ]f?% to

ows a si ofes f?éfeuﬁ’d’&f\ml@mtvem (tlhasandse

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 wview of an underwater wvehicle
which is connected to a tracking device, when

1t 1s 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 mission . 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 line.

Such missions are, for example, the cartographical



the tracking device after the end of the |owering

operation. 30 A self-propelled unmanned underwat er “ 1 DEC 2007

vehicle is used for a multiplicity of different
undgrwalg M ssions, said vehicle carrying out its

m ssi on either autononDust or being renotely
corlr-ail-e@oduring its 35 mssion and transnitting data
whi ch are recorded during the mssion to a carrier
vehicle via a signal line. TS&h nissions are, for

ex .t he r raphical 1 7 DEC 2007 204. 30\WD
@g‘%bg%ég OC|r etgglr%dl PHTAHY t Bpographe orf naher esedbed,
t hé@eéﬁ@@klrm@qvmokﬁ ngbtawns ofn objects,i B -Lhe e%fn the

arg@ 8Egony Ade ahed and the recovery or renova
t ezlg obj ects. théhe under%t%ﬁ vERP¥Re it skhepat ohjeets.

%W@t?%e‘aebméﬂQSbesetnv&std)g&Ih%d wzm’eﬁ in the

5 cae&aerafé@hlﬁ epang vtelg,@ vva vehicl e which
eI s :a i's trglcked SI n tb%r t ackihg - tevivebisde and
ran‘é%]a%d%oyhtipbn t@favelie WAL 8 tracked
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vehsmhg i 8 kopsokahganyet i fe the cargier vehlcle

10 LQiEBSneé%ngh g nbodlnEntéénﬂ%E}rateg i HOFtGRtaneous
t hB " tarier vehfcl® egwﬁtﬁélVéébFé? 18 Wwhbwh BRSemntsS time

thén theeramtreervebheteell together with the tracking

devi ce 12 into the water. Alternatively, the carrier

vehi cl e may al so be a surface ship or a subnarine.

Thé&nt FE@kieP@ virore erbdihisnemtplAetRat2 ML NE (S 1 the

equa ppes- Wivkh 12 1dep] oy rat us 4 for ovver| ng
t he (ﬁnderwaterl vehi cl egirlﬁeulﬁl%% rt n&'ﬁj\ﬂcph %PWtS the

t r 3 ]ﬁﬁa%%’baY%?ﬁgl?LSlMF@ﬁetbﬁrl wublustlye deteeksnfhBevice
posit iinnooft Hhewalpder wat e ¥ghk i ch has been
ed) and_ i s movi away fr om‘t}{E aef oFth T A¥ehicle

not eS¢t bed T P any  or iR 12 Eluipntalmn@xerrpl ary
The tracking device 12 has a platform 13 which is
equipped with a deployment apparatus 14 for lowerlng
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 underwafer
vehicle 11, operates, for example, on the basis of the
SS8BL principle described at the outset in relation to
the prior art and has a transmitter for Cransmitting
acoustic 1nterrogatlon 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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enbodi nent, the tracking apparatus 15 is an APS 25

(acoustic positioning system system which communi cat ef 7 DEC 2007

with a transponder/responder 16 on the underwater
vehi£lswd, operates, for exanple, on the basis of the
SSBL principle described at the outset in relation to
the3 pkiot0@¥t and has a transmitter for transmitting 30
acoustic interrogation pul ses_during transponder
operation and el ectrical int efr ogati on pul ses during

r esspontdep-pRekAt QN a an eletroacoustlc
receiver. eThg{elgf‘latt?{eler ﬁ%@gé%hﬁaﬁl?% Ry dPoftoresl afte chhe

‘el%erc’r‘%ﬂﬁfed vitthy BPSPeRE e thr omon endaowheerantiiRCRi Vang

3515&&‘53 regp@ns as@sticg@nsry tied
tra Oli 16 in relsponsg}\ét oﬂ?ﬁment of  the

i nti spu;ﬁ\ﬁe%v‘é‘P ugeienlyre t thisedithenphaseth

1 re@E@tzow tlﬂ@%r&ﬁ)&ﬁza?@eﬁhe%&%leﬁ. shift between the
hydr ophone signals to calculate the direction with
respect to the underwater vehicle and uses the

prdpaige i bhet | hewerehsyr eperttobnt ha 1ddansEd ted $q
PUbSesuaccabeubal pobher di shange wih 5 regpect [0 et

under wat er  vehi cl e the' T p&P&t i @APLoyment
i 13RRATE W 1 PEgLhe, pltahéomrmdeBV\atﬁr t\Héhll:Claa-_ﬂélrnll S13 is

heﬁadgdéaletchetg,epéox@%@t Appakatus, 14 he tform13
and he gl atform13 s (:)LO fastteened%to acbo YgEed in

17 Ps IedtiA tRgEingo dosiare lhe ttqmlheﬁcg with
d&haﬂﬂﬁﬂbﬁﬁ@ﬁﬁﬁeﬁeM&bhe melﬁﬁgeEﬂ@t%%ﬂgyﬂégfhll 'ntﬁje

hﬁ\@ u5|ngJe blelvvlnch (which is not
us W Hbr tJn]e Hetraioist dterelo. imnge dt biddbter
cdr& aiTe a¢ablaastt7onensagnal aki neaker 01:15; igitpr-ahang| nge

data heh) r{ cki devi.ce 12 and the hel i copt er
10. WWen scrl %d%ﬁ%’r‘?&? &G et Hormd t %Vf-f—‘ﬁcl%ﬁngand

dé\hecéleﬂzq%pﬁreeacmd Where wrwheasmammed \mfhnﬁéle;elil despth of
s&@@rawﬁcﬁdﬁiﬁ t il f aem 13 by vatijng th
d%pl qent apparatus T4 and nnveseagﬁea g underwater
separated from the platform 13 by

activating the deployment apparatus 14 and wmoves 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 'veFtically' 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 wvariables 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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20 fromthe platform 13 after its drive has been

started (fig. 2). Aplurality of horizontally acting
1.7 DEC 2007

maneuver drives 18 (a total of four such naneuver

dr bves3b@oi n the 25 exenplary enbodi nent) and one
vertically acting maneuver drive 19 are provided on the
plﬁ?f&ﬂn?§§5 The nmaneuver drives 18, 19 which can be
controlled separately are thp[porated in contro

| oops together wth sensors (not illustrated here) for

detraat i Higd 3Qiidter EgL5Ng [ s fromthe platform
surroundiag%l Wien the h%l?% z%%‘% V)?rag%?h‘@e%ﬁéuve%9 are
dr FvEs"¥8%rt? S hg lPAPsy itgeticaom wihe paid®ran for
13deancheéngovedontebnakd angapackward i & :
Io&ghgﬁgggaldgkrecti 0 and %an bgg%ert?%%¥F§ rgﬁﬁﬁfQﬁ}ed
or [owereée domnvﬁging thel35 %&ftiveW | ysesd i gy mespaier] 1y
dr frebi8izer inlisngsubeerhedi zaniallon agki Ry, é‘%’f&rm 3
drives 18 kRn@ecdiLherent. manner allows the plat orm 133
to also be rotated itn its ™ F'HRE SEOPOneDEs3PMCh change
D LTSS g Witz he URSINER B1] (A e
E e t . ;
sensors for ,é%tectiﬁ? Eg%?réﬁfggﬁggiﬁ§blé¥? Fhesult of
conttol | Rf tiRheffabdrizaisions, of9 the noMufathta3, the
sphatiaety nbtst ahl i z& i, Supper : i.ti.on of _the ,
pl atfor A3, bi.g. 5% conpensate%?%ﬁggébe&%%i ali of its
conponeg 5 WA CHEchdffgd @™ Hecidy-i emlal | aonismnahdosi t Eenaxis
ofaxheapsat tompehdaitedt Fr .t NLe; ordHogon pAL i al
cag¥ dipat 6s., As; 3, resul t 8f this spatia1é§?%b| T2 3PRgRes
of the platform 13, FPRETT0YFatiter feR &Ry Tr arcsiinsiart sand

pﬁ%ﬁ?r&ﬁ%mlé alqnogianqsi abv arq:lqt siaboufhdhe t)déa]gyk%'gSAéthe
I Qhmd 8- &N A vRIhE 6 aX4 ar.e,al so conpensat e or.
a result, the hy&roﬁ%onzs?ﬁggz h%stpgggfﬁb HFpar &es 15he
kéep T pgosi BP6h BhE  brsemtaiemanchangednat 8RY the
t iurelevvert e ' he1154dn ehi cl.e. whi ch
| Srming %mgggﬁfgiftﬁé ardndenwat el vehiJ hléﬁhy precise
, ©"’be’ precise even when 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 wvehicle 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 wvehicle 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 underwater vehicle 11 can be

converted without any problems into absolute position
coordinates.

The described device for tracking the underwater

vehicle 11 wmay be extended by a steering apparatus 20
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underwater vehicle 11 are neasured in a highly precise
manner, to be precise even when the platform13 is
expesetoky@ heavy swell or considerable |ongitudinal or

20 transverse current. The tracking operation,

i ne? ubl nYP@2t ermi nation of the direction with respect

to the underwater vehicle 11°'and the distance between

t he underwat er vehicle 11 and“the 25 tracki ng apparat us
15yhisdhC | rjbed at. the outset in

el tiongiﬂ%%%i%?e%ﬁ?l%hglggg%?i T ftheeunderwater
unéEri@Et@r Vehivtii€h 1arel atreestottbe prat fofem dldvieS ang
t htisntoreWn @dvady tJame - gdr i h erwater. travel of

t he. underwat er vehi cl.e 11. g?ﬂ%gﬁ?ﬁggaﬁggFﬁ?gasdl via a
posT T7 o' Df YEhE %Pat“fh&rqlﬂ IPrERFRshushe hatdefwaher vehicle

treckicng dppasatesihy agpinoms bhe L8] atve positian
Cﬁj&l’&?agg% of E?g underl\s\%ter vehi cl e%lgdl g%n‘iblgegerab Y a
converte Wt hol %iﬁy Pr o5l eABPPREO Wibisd! uffdeposlebonical
COSFRHIYREE. 135 mgilzesscrairtaf)d adew cgrfgg%_mggeggi ngsthe .
ungleryat ehj ¢ may _be_extended by a steering
appar at,ur{rsagr 25%%@7 EEC éldﬁllxgzoﬁe.%?ﬂﬂﬁg?& PPexEGs oy of the
wHi gt raprar ateerl nopisd gohadsspatdd Neradisiigat s e

vehimite dd whkchraceihka tg,the drive and
contzfiol deyi ce of thjéhgn(%%%tgggsvgﬁi ¢i%e SPIRAGEeY to the

steERYy W r &R Wi R eDnAeERSathe Wider waithr trehi €481«

5 thktt o thee  StreekintgnapRar abesi29.a0d L5 preferably a
pUs1€30Al Thg eﬁglg%t rlin&(g rwater

gl i ber,.cabl g.or a copper wre..

i r}/t% gir%'r{)l&at i2o£n p‘ﬁﬁjs%g af&®al SGLEFEABATL t S vitde hisracking

sttE@EmG e r e121 duel ngearespander] vopesat i pan Pl t%‘ér e
. e

t r2GEKNG AP trapsponder/responder
10 i nput ggf t he llsldfte]'ésfi %gappgggt u§g§6rF§900@rﬁ7@@tr@dmso 20

t FEMPAEEHut Loe  tis tardekiargsappas at tisnd 5 wiiH hat Bessit i on
restlith is stored in it) of an underwater object and
uses 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 underwater object wusing the
shortest route.



that the instantaneous positions of the underwater
vehicle 22 which are determ ned by the tracking
apparatus 15 are continuousfy available for the 15 1 1 DEC 2007
steering apparatus 20. The steering apparatus 20
r the instantaneous positions with a position
PATEﬁﬁﬁE@ﬁﬁﬁ§ stored in it) of an underwater object and

uses the differences in position to generate steering

als for the underwater vehicle 11. These steering
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apparatus (20) which is arranged on the platform (13) and is 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
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9. The method as claimed in one of claims 6 - 8 , characterized in that the
sound pulses which are transmitted by the underwater vehicle (11) are triggered

by electrical or acoustic sound pulses which are transmitted from the platform (13).



