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204. 100 23 Nov, 2005 - 1 ATLAS ELEKTRONI K GrbH
Bremen METHOD FOR DETECTI NG AND NEUTRALI ZI NG 5
SUBMARI NE OBJECTS The invention relates to a nethod for
detection and neutralization of underwater objects

%@%Cgoﬁ%e present in a sea region, in particular

es, of the generic 10 type defined in the

ps exbar agd@si zi ng clause of Claim 1. In a known net hod
for detection and destruction of mnes (EP 0 535 044
131), an unmanned, remotely! 15 controlled underwater

vehicle, a so-cal S renotely
controll ed searchkgﬂégﬁgﬁgg§%§§#kcgwgﬁ unit, which is
equi pped with an expl osi vBrsstear ge for m ne

destruction, are used, and are connected to one

anot her by neans of a glass fibre cable. The ROV is 20

connect edM¢HOR FORt REFEGIaNs ANBrBEYABRELEENG surface

vessel which has a sgAmirsSMSt 8ayEergdet ection and

| ocation of mnes. The mine and search unit is also

equi pped wth a transponder, acoustic sensors such as a

sher tirfvangd csonaelank s h 1Pt & CaletILNE 0FSrS Wt s ioonl Vadl

canera mﬁthian i llumnation_unit. qu x%thhsensors for
V'oh;

HedstPeheRt of 3Et PATGYPE SFor  Hat gat stth RE°PRET
thr ectsemn pegienvelin therahgham nhneespedt tloet beneric
Lzoptah ol ane, cfhedishance Lrogshhe %5&&9{ 3pdch e
g?é%ng gep?h. The traﬁsﬁon%er corresp%né@'mnt an g% "
deoustic positioning system (APS), whose hydrophones
are arranged on the ROV. The ROV has an ejection unit,

o Caed |auneher o ML eh.the searchand e, o
desésuct i(@® OnBEBS5I 94guBded by ameansunfathed APS bymanely
controlled underwater vehicle, a so-called ROV, as well
as a remotely controlled search and mine destruction
unit, which is equipped with an explosive charge for
mine destruction, are used, and are connected to one
another by means of a glass fibre cable. The ROV is
connected via a further glass fibre cable to a surface
vessel which has a sonar system for detection and
location of mines. The mine and search unit is also
equipped with a transponder, acoustic sensors such as a
short-range sonar, with optical sensors such as a TV
camera with an illumination unit, and with sensors for
measurement of actual data for navigation, such as the
direction of travel, the angle with respect to the
horizontal plane, the distance from the seabed and the
diving depth. The transponder corresponds with an
acoustic positioning system (APS), whose hydrophones
are arranged on the ROV. The ROV has an ejection unit,
a so-called launcher, to which the search and mine
destruction unit is subject. The search and mine
destruction unit is guided by means of the APS by an
operator, who is positioned in the surface vessel, to
the sonar beam, which is directed at the mine, from the

mine hunting sonar. The .search and mine destruction
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35 operator, who is positioned in the surface vessel,
to the sonar beam which is directed at the mne, from
the mne hunting sonar. The search and m ne
destruction 204. 10M0 23 Nov, 2005 2 unit, whose

der signals are displayed on the mne hunting
%%%Qf&ﬁggether with the mne echo signals, is then

zomisw) | 2aos owards the mine by the operator in the
sonar beam fromthe mne hunting sonar. The mne is 5
checked by nmeans of the TV fafera, and the search and
mne destruction unit.is noved.by the erator .to a
BOST11 GO T OARROTS CRETA e ST RO 8dvantHbebls
thone degtt Loy i spnaandogst hdenwi ehotkbéymilee onahedsbynthe,
eLALAY colheceXRLOdLAg AXP!es) ck
R R A
ghe spaped eRaFgerovatBesmine hiReing Bendet oRBEe®ingi LA

thecieear s aRdnd i dasd r uet camel t sdlsa el 88arch and
destrg%gd. 15 The invention is aﬁgd on the object of

BHeTi AFShGUE t 1B HYH fof 18he? nti¥heBPPRREPEI IFP @
byseans withwheésheat sea tkgi abnei whpant i eubékraatageous

oastal.region, can. b arched quickly .and
% ?i%?%% ﬁgk?%?’ugagrﬁétire%ﬂﬁ%ﬁéﬁ?%%i% t%ﬁ%??ﬁe%%nFFe
¢pepatrer cuThe mikpésdiand ecpd osZ@ebesleirmrmr enf ofhée heserch

obherise AcREALRYohOuRRR WAIMER | Ay té}&r@ee,ctms be a
achieved by the features of CQaiml1, 25 The nmethod
ARRAUi FHEFS hEFYTRRENt FBA HHES heC adarieigeiatarht wheh

fl@g€ongaks8ANCANnHl SHigR antkddieidiedd aluzad | 0A1sH1 SBEQAg
@re carr%ed out separately by an unmanned underwat er
BRI TP h each case, so that the neutralization

m ssion can be assigned to a very 30 precisely |ocated

'ﬂ?é e%hvehﬁ:igﬂr %.é hggsgé]eoﬁ)lbjtﬁ% bﬁgeégu%(% Iélpé@lefying a
reconnal ssance | mage, neutralization

method of the type mentioned initially, by means of
which a sea region, in particular a coastal region, can
be searched quickly and efficiently for underwater
objects which are present, in particular mines, and can

be cleared of these objects.

According to the invention, the object is achieved by

the features of Claim 1.

The method according to the invention has the advantage
that the reconnaissance mission and the neutralization
mission are carried out separately by an unmanned
underwater vehicle in each case, so that the
neutralization mission can be assigned to a very
precisely located object. If more than one object is
found in the reconnaissance image, neutralization
missions can be carried out in parallel by different
underwater vehicles at the same time, so that the time
to clear the sea region is considerably shortened.
During the neutralization mission, the shortest route
to the assigned object can be found gquickly, and the

assigned object can also be reliably identified on the
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m ssions can be carried out in parallel by different
underwat er vehicles at the sane tinme, so that the tine
to clear the sea region is considerably shortened. 35
During the neutralization mssion, the shortest route
e HQﬁKQSS|gned obj ect can be found qui ckly, and the
assi'gned object can also be reliably identified on the
220HcQW200283 Nov, 2005 3 basis of an inmge conparison
bet ween t he stored i mge,  jn which the assigned object
is marked, with the image ‘el enents which are produced

g(}tg %&fua?ﬁy ﬁxg{ehgo BE029EBn Wik Rg At [ﬁ Bhadde
erwater ve ere no nee or any

mwl'glazh obhelegseegnedr obianpl ésa madikeght -“rléékotmﬁqglmage
erl%\fr\&f”ctsorwhlté?l R-eselrddie-dd %@ifnd&.%lwrk@erﬁ/l@é efensors

vehicle which is nDV|n auton nDusI

et AT Es  On © e Vet prgeTige 9
ﬂtghlrﬁzle@s ffir newtr ahazfaga@monandepetate fet| emaypieona

0 a manned m ssion control cen [
égﬁ%é£%§§é£ﬁﬂﬁnﬁcﬁ \e %%Pnat?%npgé %ﬁet%135|og%!?€?b%he
unﬂaﬁwatannvehxnlmawhthb ABs gioyn Ngo rutginaremsly i1 nighe
| aoted £.0,any; danger fﬂ]B§££i8H1§f f%&é“ﬁﬁﬁerwater

ear ance purposes. T e under wat er vehicle can, in
\fﬁ‘rﬂtqlﬁﬂ aFOT eREBET2bhgE Bl O e §RBNSPRIFARSUMArly 3NBDI J‘eﬁ?m
W ChnLannot Res sopt Oa@&e@rcand € eared bﬂo:.eonyﬁaaﬁpmala
mne clearaan ehi cl es._ Expedi ent eﬂgodlnents of eb
TS aBEBPE n§oFo AHE LT HARer] ohPEoJRERAP i (P P
Ehvising R et S slevehepmehés narsaetlomefqdnmrmit saftichels not

Sﬂgenthp aE S S§ dgg Q thqn é c&: Jhemlne
I creb 35 taH] in t%

tion wi des ed inno
¢kﬁaxww¢q;tRymPQﬂeﬁheTEGS|yﬂ@ﬁrWﬁté%enﬁ?ﬁﬁ?lénbéaﬂnen%n

i Cy iS4 | | Wt eat eddd iher &y avn & 9wikholiRi Sarasgrobhem

drawi ng shows bl ock diagr o t_he componen
which gannot be approac% % cleared "by cégventggnal

mine clearance vehicles.

Expedient embodiments of the method according to the
invention together with advantageous developments and
refinements of the invention are specified in the

further claims.

The invention will be described in more detail in the
following text on the basis of an exemplary embodiment
which is illustrated in the drawing. In this case, the
drawing shows block diagrams of the components which
are required for the method in a reconnaissance drone
and in a neutralization drone, as well as a procedure
of method steps which are carried out in a mission

control centre.

In the drawing, 11 denotes a mission control centre,
for example a surface vessel or a submarine, from which
the mine search and clearance 1in a sea region 1is
coordinated. The sea region being approached 1is

subdivided in the mission control centre 11 into
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are required for the method in a reconnai ssance drone
and in a neutralization drone, as well as a procedure
30 of method steps which are carried out in a mssion
control centre. In the drawing, 11 denotes a m ssion

gﬁgaggw centre, for exanple a surface vessel or a
% fromwhich 35 the m ne search and cl earance

2| moﬁeazm@@ion is coordi nated. The sea regi on being
approached is subdivided in the mssion control centre
11 into 204.10WD 23 Nov, 2605 4 detection and

| earance sections referred to in the.  fol ng. t ex
%%ti%%??%gl6ﬁ{s%£?%5% | FEORS ' r oAt § aﬁ%b %%dt%e
tokehrwime nisstonsisar esccar rregi gut ssoctess) vely owhiigh

paralhelss S‘e a%%r' O&é%ﬁa‘r{@é £e0Lisne Lhd tse d%ed out

remal ns we fro e sea region assi gne
%ﬂl@gﬁfﬁﬁ‘e’ee}mr@th@upalfﬁeleht i FBeopépatPBnCoN§Fothagentre

is nﬁﬂ@élﬁndQQQSEﬁQ %81@8n§&§§ afEbﬁSttﬁanagaﬁd,reglon
autono €?¥ aitln 10 underwat er vehic

REFH9R 0 BeORANSFsSAReBINAIE s BR &H&1F§ P@FéﬁFé&n'
£6 that het fOb| oerag éeXdngsred. reconnai ssance drone. 13
denotes a second unmanned, autononously acting

underwat er vehicle, which carries out a neutralization
b2 ssdenptehat a s fiorstay wimenidéd desenbenpoaushyt hectase

tédé?xﬁa@éf]ev%h%ﬁ@nc%h‘l%%r %Aﬁrhesdeé&r{ | bed heraid8dnce

isis referred to in the | owi ng text as a
HEBEEAR| 2BE GF dlf%ﬁféfreﬁretoréeoﬁﬁ% g idtoneen? aasa

ﬁ@&bﬁﬁél@@@lﬁ@é agasmsd | C 13398§ﬁ6§e§;4 a SWEHtr @8] aunmanned,
r esol t|on canera r a 20 %%&gran ge .spnar, mhlch

h
%%%‘P%ltl% i e %S S er%%tk?ﬁg 16¢ ity carries
cbotvvaa d-rleaukiaig zrodeyn omielssena pheanmetsi csoray omiae

qgg'#?&@{l@ﬁh?nSQJf»{EdﬁésgaéfV"‘Ehle A3 ned c§8250h HALATEIOLY

or st orage o
described There, and this 1s referred to in the

following text as a neutralization drone. The
reconnaissance drone 12 has optical and/or acoustic
sensors 14, such as a high-resolution camera or a
short-range sonar, which 1s operated in the side-
looking mode or in the forward-looking mode, or else a
parametric sonar or a sediment echo sounder, as well as
a sensor data memory 17 for storage of the data
produced by the sensors. The reconnaissance drone 12
normally has a drive and control-surface device 15,
which is controlled by means of a guidance program
that is stored in a guidance program memory 16. All of
the components are actuated in the correct sequence by

a central control unit 18.

The neutralization drone 13 has the same sensors 20 as
the reconnaissance drone 12, and likewise has a drive
and control-surface device 21 and, in addition, a
neutralization unit 22, for example an explosive charge
or mine destruction charge. The data produced by the
sensors 20 is supplied to an image generator 23, which

is followed by an evaluation unit 24 whose input side
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produced by the sensors. The reconnai ssance drone 12 25
normal |y has a drive and control -surface device 15,
which is controlled by nmeans of a gui dance program
that is stored in a guidance program nmenory 16. All of
2§Q ﬁﬁgponents are actuated in the correct sequence by
& al control unit 18. 30 The neutralization drone
233nhas thessane sensors 20 as the reconnai ssance drone
12, and li kew se has a drl%g and control -surface
device 21 and, in addition, neutralization unit 22,

jfor examl e an_exphosi ye Ch%{ 935 Ot mige deslguctifn

The a produce sensors 20
ssopplieed AL arfi neHye g@m@paﬁot52$llwhhg1n@@i#&ﬂ#%ﬂﬁﬂpn

d%n%n Zg%a'a% i aetuaued%lﬂmcea% | Dpute St A& 2Rdr VG, 23

I's still connected to a nmenory 25 for
demage ldscatrelobags. 21 of the conponents in the
neutralization drone 13 are actuated in the correct

sequence by a_.central trol t 26,
A¥e HRGYnty 585 rlraec’grﬁ%&’il &fesre(c)?et %%%Je‘anaﬁae ﬁn ercglel%lie&&qd

ﬂéﬁt&ﬁﬂi&eﬁmo bpmantiesse auttoonoushynneger atawgpnomously
undermater | [ rdan 0
Ul e, LGS nes WAlcd oo e
fredutavdlnioz aneiténed :dr one 13 are transported by the mission
control centre 11, preferably in |arge nunbers, and

are used as  required. After definition of a sea re Jon
Tect TEFONRAISSEHEE f PEOFGi daAce®Progham i ReEE i BtF
dheegui Hanee tpangpapt 8@NbyY the infiddiernr &m{mlssmmere

4 ong 120014 N9, Pasle o0 WikED.LNe LEGONIALSSAUEE as
required. After definition of a sea region section, a
specific guidance program is stored in the guidance
program memory 16 in the reconnaissance drone 12, on
the Dbasis of which the reconnaissance drone 12 is
intended to move systematicaliy' over the sea region
section. In order to carry out a reconnaissance
mission, the reconnaissance drone 12 is placed in the
water from the mission control centre 11 and moves
through the sea region section in accordance with the
predetermined guidance program. The sensors 14 scan the
seabed in the sea region section, and produce sensor
data continuously, from which a two-dimensional or
three-dimensional image of the seabed can be created.
If a short-range sonar or a high-resolution camera is
used as a sensor 14, then the resultant image shows the
topography of that sea region section. If a sediment
echo sounder or a parametric sonar is used as a sensor
14, then an image of the Dbed characteristic of the
seabed down to a bed depth which is predetermined by
the penetration depth of the sensors is created in
addition to the topography. All of the sensor data is

stored in the sensor data memory 17.
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i ntended to nove systematically over the sea region
section. In order to carry out a reconnai ssance 20

m ssion, the reconnai ssance drone 12 is placed in the
water fromthe m ssion control centre 11 and noves
%éggl the sea region section in accordance with the

erm ned gui dance program The sensors 14 scan the

srabed i20dthe sea region section, and produce sensor 25
data continuously, from whigch a two-di mensional or

t hr ee- ﬁinensional i mage of the seabed can be created.

a short sqQnar 0 a i
Hoedr a0 UbLERete 1907 AL Rt e
topoyraidsamie t faeneed2r ggitoAnsSedd e | Tias ke ABRET3d
@%‘&i%&d%h%f B PREANBLALSr SO a | SidISeda@S &rSRNSEhe

en an image of the bed characteristic of .the

D dépt h 3 cHis preqeiBereiegaty ©F
£ ee Pedabdad i gk dephdyofot hthsessaibsd | sn ctieat edai pegion

addifion to th hy. f th d

S S ediPn e TR0 i o RBRor §orF T04 diono yioe

Never2005n 630AL t s colmptady oment ibheds ed¢drenai sa@hcehows
n t

etk oneib e ol SEONOR, CSRICRud, BRI B! B e

m SSI on con nsor data is
rharhtrom sthec ebnthel sealbed nbRoEe27eaakgdife section.
+M0- deABRsERRAl; nRiged wrﬁswdlemms.ﬂa@eal figragenof pt_»agence

seabeéd_in the sea region secti rea fromt
QBnsBRAFEYACEY nagll e Eﬁera%?ontg CﬁFﬁggd ex&hpl8ry

@ﬁh&dﬂﬁ@ﬂt inbRebNEd@askows a lictthen t31E) Io@mgrapﬁyrwater
t he topogra n he b r st he -

QRABeY % %gég gggr éfé: I%(r)n n q:gl ect {1&[@&1% éﬁi 5 ee%get gé\t e s
maagedlgjnomhevaiMQQQd fdrjadte prekénge 3%* urider waiage

]?Pb@?&éd '“ﬁttyhetﬁ%S%bﬁJ@Qt exeud 3y i8nbpdi vest Mdeshe

I mage eval uation 31).  One underwater  object |§
sBREet SRR ORFPRBY | dent LR etaleobff@epgnaAﬁaane rone 12
(image storage 33). If the image contains a plurality

of underwater objects, then a further underwater object
can be marked in the image, and the image with this
object marking is written to the image memory 25 in a

second reconnalissance drone 12.

The neutralization drone 13 that has been prepared in
this way is placed in the water from the mission
control centre 11, and is started to carry out the
neutralization mission. During the neutralization
mission, image elements of the seabed are created
continuously in the neutralization drone 13 by means of
the sensors 20, for which purpose the sensor data
produced by the sensors 20 is supplied to the image
generator 23, in which image elements are created
continuously which correspond to those sections of the
image that is stored in the image data memory 25 which
the neutralization drone 13 1is in each case moving
through. The image elements created in the image
generator 23 are continuously compared in the

evaluation unit 24 with the image stored in the image
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marked in the inmage (object marking 32) . The inmage 15
provided with the object marking is witten to the

i mage data nenory 25 in the reconnai ssance drone 12
(image storage 33) . If the inage contains a plurality
285.92 grwater objects, then a further underwater object
can be marked in the inage, and the inage with this 20
28bNevt ABPking is witten to the inage nmenory 25 in a
second reconnai ssance drong 12. The neutralization
drone 13 that has been prepared in this way is placed

d!aeat heater Hkr om t he 1Y eSSEBRLa 226/ IR, Calt resdd, to
an IS starte to carrg out tﬁe neutralization m ssion.
dpLErAgNEheTHEGRRER| z@2FRdn WiE&Ronls | P EI%he s &

cbherseabgdrake @%@@E@dZMQOHTh@Uﬁéﬁtyalﬂzbheon drone 13
heutrall zatlon drone

t he ensors.2 ,
1ford Bﬁr§6§% ' eE%ﬁ%%? 8§9§C%O]ﬁ%o ittt @Wﬁﬁ%&ce
ssensanes 20 is supplied to the inmage generator 23, in

which image el enents are created continuously which
correspond to those sections of the imge that is
Wseor ethé nnehs refagetdana depme y 125 g clrnifed at the

uﬂa%%a'tbz«at'c%é&tone a3 isdn egedycase AB¥NLREF38d by

hrough. The i'nage el enents created in th

C@@ﬁé‘?—’é?@ﬁ 2335 aFEecd‘ﬁiﬁ%oﬁ%?‘?e%%nﬁﬁre@&efine?ﬁetge image
geviahtabirorp Unbt 2hen &he b hesurregedsher eché nobheck mageh

10WDO 23 Nov, 2005,/ dat 2
t%&npé??g%n %Eﬁ%?qu'seahFo %8%¥gfggﬁé'gﬁF §2§et%§t the

cehitch li saupplli ed und tt HeB sontivatesutthac eelaviale 2t ion
upde nNeMtr allz aéeké’rﬁ%ﬁé 0B Linedsr SUldled.boothGe Shpzge.

rwat er ob t hese %U|dance S signal s.
WPHE neateari 2561 DAY 5Re CXBIRES . aPPryBEUAT APRBTOYS Lt
underwat er object, as is |likew se identified by

conmpari son_o
Altggnativelyi theh Wag%éﬂé¥ﬂilzég§§¥ed ?yt}he Inag%he

neutralization drone 13 may also be a tool which is
used, for example, to sever the tether of anchored
tethered mines, which then float up and can be cleared

on the water surface.

In a modification of the described exemplary
embodiment, the image generation process which 1is
carried out in the mission control centre 11 can be
carried out instead in the reconnaigssance drone 12, so
that the reconnaissance drone 12 itself produces a two-
dimensional or three-dimensional image of the seabed of
the sea region section that has been moved over, and
the image then just has to be evaluated £for the

presence of mines in the mission control centre 11.

Instead of the autonomously acting reconnaissance drone
12, it is also possible to use a reconnaissance drone
which 1is remotely guided from the mission control
centre 11, for example a wire-guided reconnaissance
drone, which, with the exception of the guidance

program memory, has the same components.
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10 generator 23 of the area surrounding the object with
the image stored in the image data nenory 25, the
central control unit 18 activates the neutralization
unit 22, for exanple an integrated expl osive charge,
QWELEFWﬁﬁuseS the m ne to explode, and thus destroys it.
1 ternatively, the neutralization unit in the
A3edNaval i2085 on drone 13 may al so be a tool which is
used, for exanple, to sever,the tether of anchored
tethered m nes, which then %Ioat up and can be cl eared

20 on the water syffReeqr dprmoBdidigati on of the

descri bed exenplary enbodi nent, the I nage generation
process which is carri e8T60E% n the nission contro
centre 11 can be 25 carried out instead in the

reconnai ssance drone 12, so that the reconnai ssance
drone 12 itself produces a two- dinensional or

t hr ee- di nensi onal i neRETENT t¢TlcAReRabed of the sea
regi on section that has been noved over, and the inmage
then just has to be evaluated for the 30 presence of

Ini nedMethache #Apgsi oRetention cemid e DeUtrppdgezdonl thie

HEOQNQRUS| Y1 ALLL B WHEEANRAS SANCE,H 0D al%ed tré§ion,
al so possihle to use a reconnai ssance drone which is
e S Gihidded THUHT 1 he $AE| G cohtidt 3BPeentirBarred
Urtfe Gxaigy e e 6= guiigiash r econnegssanee Wt one, opbi el
HAPl e Sisepl| 80,81 hes gl donge, b ogy o BtV Mo
e HHHOR@Md0GbH Brenmen 5 PATENT CLAIMS 1. Method for
det ecadﬁmggng peubnalizathon of ss4Bdenyptale 0BhgCtfater
whi ch are present in a sea region, ,
vehicle in a sea region section, a two-dimensional
or three-dimensional image of the seabed 1is
created by means of the sensors in the underwater
vehicle,

- after conclusion of the reconnaissance mission,
the image is evaluated for the presence of
underwater objects and at least one underwater
object that is present in the image is marked,

- the image that has been provided with at least one
underwater object marking is stored in at least
one second underwater vehicle, which is equipped
with the same sensors as the first underwater
vehicle and additionally with a neutralization
unit,

- during a neutralization mission by the second
underwater vehicle in the same sea region section,
image elements of the seabed are created
continuously by means of the sensors in the second
underwater <vehicle, and are compared with the
stored image,

- the second underwater vehicle is guided to the
marked underwater object on the basis of the

comparison data, and
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in particular mnes, using at |east one unmanned 10
underwat er vehicle which is equi pped with optica
and/ or acoustic sensors, characterized by the follow ng
nmet hod steps: during a reconnai ssance m ssion by the

r vehicle in a sea region section, a
tmo-a%nensional 15 or three-dinensional inmge of the
sEaley i S2@G®at ed by neans of the sensors in the
underwater vehicle, after_cgnclusion of the
reconnai ssance mssion, the image is evaluated for the

pr esengg, of nﬁﬁ@ré‘ﬂggéﬂ\@éﬁr ghliect s cand ati-JRast o the

underwat er object that Is present in the image is

nar kedloqawtélcprha@% ERRTUMRT ST POVEded with at | east

one underwater object marking is stored in at | east

one second underwat er vehi ich is_egu

whth thet %#rea%%ﬂ’é 39 a%otﬁi‘ea?‘f‘mgt GRaeFGa Erggeg %ugcfjelat

atudeadoﬁdﬁomal;myvm tf a bbat r atezledon andiay, dibieng ked
Utralfééi%ﬁfc M $S1 Ofe PYLLRGSEEARY UNdLr WakBktermined

e in e sanme sea region section, 3071 mage
elb@@re@@@tl@famélseva@w%@@ 27 et evdnaftﬁm%&;‘b%ﬁﬁacﬁﬁd
means of the sensors in the second underwater vehicle,

and are conpared with the stored i e he,s ond
u%derm%?%?o@eﬁFEPEngggE?nga?@ the® gg&ﬁ%?ﬁéa in that

U@ge&éaberdwa(ﬂmghnrdéuidmrmn;dﬁmdme igoupedi senogatiaal
and 204. 10\0 . 23 2 e I u

i SSHEPT Vat 84%t% t%ﬁorFoggggon OFEthﬂﬁﬁgéfm%§§%ﬁ§ ; %C ©
ZSoMzddand @ccor dipgganeteigi meenachatact@eseE ed s nalclfPaltstlc

Sensors.

4. Method according to Claim 3, characterized in that
the short-range sonar is operated in the side-looking

mode or in the forward-looking mode.

5. Method according to one of Claims 1 to 4,
characterized in that an explosive charge which is
carried in the second underwater vehicle is used as the

neutralization unit.

6. The method according to Claim 5, characterized in
that the explosive charge is integrated in the second

underwater vehicle.

7. Method according to one of Claims 1 to 4,
characterized in that a tool which is arranged on the
second underwater vehicle is used as the neutralization

unit.

8. Method according to one of Claims 1 to 6,
characterized in that the first underwater vehicle is
remotely controlled or is operated autonomously during

the reconnaissance mission, and the at least second



5 the topography of the seabed and/or the bed
characteristic of the seabed down to a predeterm ned
bed depth are/is recorded as an inage of the seabed. 3.
Met hod according to Claim?2, characterized in that 10
| gagt one high-resolution camera is used as optica
sensors, and a short-range sonar and/or sedi nent echo
Zpudoler 00@ paranmetric sonar is used as acoustic
sensors. 15 4. Method accorqhng to Cdaim3,
characterized in that the short-range sonar is

\?&%ﬁ%f nvéﬂ?cﬂed%s g;%%ﬁ%qled!mg?t 51@59 during the
orwar d-T ooki ng node. 5. thod ACCOrC Ing t'o one of
Tl sl 1zatel on m&ﬁﬁ%waracterlzed in that an expl osive
charge which is carried in the second underwater
vehicle is used as the neutralization unit. 6. The

nmet hod according to Claimb5, characterized in 25 that
t he expl osive charge is integrated in the second
underwat er vehicle. 7. Method according to one of
Claims 1 to 4, characterized in that a tool which is
arranged on the 30 second underwater vehicle is used
as the neutralization wunit. 8 Mthod according to one
of Cainms 1 to 6, characterized in that the first
underwater vehicle is 35 renotely controlled or is
oper at ed aut ononmously during the reconnai ssance

m ssion, and the at |east second 204. 10WD 23 Nov, 2005
- 10 underwater vehicle is operated autononously
during the neutralization m ssion.



