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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. 10WD 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,
eLALAT cohbeoeXBhodhid BXPIeS) Lck
e et Prot PaRmoer (o B R0 SpErSEBECEs
ghe spaped eRaFgerovatBesmine hiReing Bendet ofacedine is

hddced hBySarbel T tRNeTdeshidehl ORHdNi dhal $8aB8hNGng
destraoyed. 15 The invention is based aon the object of
BT %?isﬁéuﬁtlﬁﬁ‘t HYY of 1Ehd™? Eé’nt‘#b%eapﬁﬁﬁ PaIIfR @

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

Obh efiSe ACCRLALPYHOULAR LAMER! | Gy té}&r@ee,ctms be a
achieved by the features of CQaiml1, 25 The nmethod
2eRRUI FFEFS hEFURRIN FBA HES heP adev diftterrrtehat WERB

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 he 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



10

15

20

25

30

35

m ssions can he 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
22040v1,0W00283 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

t usly, h n t
S0 MY BT R02055, ARG he T Bl
imawilyiath orhelewfeeanedr obsiampl &Sa madisestt wtébkfé?ﬁ ngrage
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 ffyr NewtT ahazfaga@monandepetate fet| emaypieona

0 a manned m ssi on_contr o) r
égﬁ%é£%§§é£ﬁﬂﬁnﬁcﬁ \e %%Pnat?%npgé %ﬁet%135|og%!?€?b%he
unﬂaﬁwatannvehxnlmawhthb AE s giovn Ngo ruteinaemsrly 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 drr%e and control -surface
device 21 and, in addition, neutralization unit 22,

for le an e I05|ve ch r 5 d ct
&half eﬁggh%o n?a%(%roduce %1%%I%’sg%sg?§§20fﬁ£§él dth
ssopplgeed ALl anfi nege g@mepaﬁct52$llwhhg1n@@i#&ﬂ#%ﬂﬁﬂpn

d%gm%n Zg%a'a&aet' QetHQ\:Edz L Mhese | ppHtest d%e%;%&‘encleovg/z%

51s stil connected to a nenory 25 f I mage
cemtaalsconagel APPtoPGthe conponents in the
neutralization drone 13 are actuated in the correct

seauence by, eenl Al contiol L 20,08 ARG L

yitirzdseetino hpnamﬁeﬁxaau&mmonnusmynneﬁeratam@pnomously
underwat er v [ n 0
S T L e TR
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 ectmtrra:r]ssmmtere

oS ek iy 15 boskegtl MLELe LegONAL SIS,

weairegl.omafter definition of a sea region sectlon, 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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section. In order to carry out a reconnai ssance 20

m ssion, the reconnai ssance drone 12 is placed in the

water fromthe mission control centre 11 and noves

t hrough the sea region section in accordance with the

%ﬁfmﬁaﬁfnined gui dance program The sensors 14 scan the
eabed in the sea region section, and produce sensor 25

ratowcormdatuousl y, from whi ch a two-di mensi onal or

t hr ee-di nensi onal i mage of éhe seabed can be created.

if a short-range sonar or a high-resolution canera is

Aol as A SeNsen 1de 0ol LI dgsuldaniod MRggsshaus the
opogr ap ? at sea region section. I ment
et ARgICOr dEORRAr AR TEEresn 0 @%W%Jsora §@ﬂ§6@1

4, Lden ;an w'h@%e quet hgehgd-chag@act ard stiegdof £i-BR  the
sea ed down to a $th which is predeterm ned ?

ePret Hehetdodtd oﬁlea‘@b‘ffh of + t RS erfdtt s t9 - BEPEA PR

@%E%él&EMéﬁhiéﬁaIOﬂﬂgm@pﬁﬂ tM&Iséﬁbé@elﬁemﬁ@rsdataegson

35 stored in the or.data penory 17 204, 10
ROTEIFD0518 A rnﬁ%ﬁmongg SESE ég%age

t BE P &onnd SSan
g@ﬁémaunomheo re@ﬁnnﬂkssaﬂpemdnbmenid r éthgr nsnage t Bhows

ant r ensor t
é%é romth{é(ggm%£§'$lIl 3%a¥ﬁ§n§} I,%'and ?ﬁg Qﬁk§_bed
@h@m@ﬁ?ﬁﬁ%ﬁ%M@JO%rtEﬁtﬁ$@%e@ih%n% ®n&fai KageoBf SERELON.

frabgdnibpathe %%ég%e%jpnnoﬁe%beﬁatédCHﬁﬂieﬂhérpﬁbbaﬁce
sensor _data ( |na%Bb%generat|on

Fent FORREVAEFE | EﬁomslnelFﬁEr gﬁécfb%8§raﬁﬁ§m8}ary
éﬁb%&g@@@iaﬁhyeand1hhgebeﬂmﬂﬂhﬂmmm1e31sI|©n®fuhﬂerwater
seabed in t n.sect te

PRAGE" i $°n8G 8V Haled é%% iég#%%%hce gfgﬁader%%?els
obikeds, it nthie d@@@¢|b@ﬂxéxéhpmarﬁln@nbﬁﬁ merfheni AB3ge

éf QgeﬁvﬁhHﬁi'Qﬂe3l%b%éB€ ypdesrwal ef s opifeteh S to the

ected fromthe identified objects, and is rked in

L WeIE mege ¥ oOBFEREY nerki g S . r$ﬁ@npﬁé§§ance rone

(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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15 provided with the object marking is witten to the
i mge data nmenory 25 in the reconnai ssance drone 12
(image storage 33) . If the inage contains a plurality
of underwater objects, then a further underwater object
28%919ﬁo”ark?d in the image, and the image with this 20
object marking is witten to the inage nenory 25 in a
23eBond Beebnnai ssance drone 12. The neutralization
drone 13 that has been prepared in this way is placed
in the water fromthe mssion 25 control centre 11,

d%gg. irﬁexﬁc?]ﬂft ed 1 0, GAr I LUL LRS- ABYLT AdZat 1A nissi e
ring the neutralization mssion, inmage elenents of
deRerseaPedInt @2RFRat @Ata contPhtusty iFHRHgted to  the

c?ﬁ@&%ﬁ?%é@th@@ @%Qﬁﬁe13tby ﬂ@%nﬁe@fralDQaSQBﬁOﬂ&oﬁ@,13
for C ur pose t sensor t.a 30 .produced by .the
1§eﬁ§6¥%ﬂgog?stiﬁbp??iﬂrY%t?ﬁeO%ﬁﬁﬁg ]gengESFSrééiA%Q$e
sWwhhaehsi.mage el ements are created continuously which
correspond to those sections of the imge that is

stored in the inage data nenmory 25 which the
Wheuot riahe zaeusmadieas 108 | drone edSh Base dVivieg 38t the

uhAEHgR e Thednmge el goentis crept8ei 4 t h@ehfREeed by
generator 23 are continuously conpared in the

) h .
CEURPHAEPBN Uni 24 WHAIF t RECTRRGe CLEGFER iTY t RBSi nljEe
geédraltB¥O 23 blev,tn200arda @a%r&ommnmg 25,e anidjehe with

onparison data is.used to . determnne guidance ta,
ST ch™Pee suppti & fﬁltgge c%%?$%l?%ﬁr a%8%§53i0%§2lﬁhe
cEhe radutaaltzdt | omndroned 18ctigagasdedet madkralization

t bj t . i i .
u#ﬁQe%, eﬁ:&lé&&ﬁ? Eﬁselﬁtﬁégﬁia\fﬁvéxﬁh%ébé Mhenrye,

1€ neutralization drone 13 ha ed at the ,
wiiigsr water sobpeciings tps eppledes eardehfPEi 86SpyoYs 1t-
conparison of the inage el enent created by the image 10

A%%ré?:rnaatt?.[ve%?}},()f tt ee ar %aeustlgarl%%%%ii%% t h%n%k%i eCtinWi t I']: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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the image stored in the i mage data nenory 25, the
central control unit 18 activates the neutralization
unit 22, for exanple an integrated expl osive charge,
whi ch causes the mine to explode, and thus destroys it.

natively, the neutralization unit in the
2#§U?¥§${zation drone 13 may al so be a tool which is
sV .f &00éxanpl e, to sever the tether of anchored
tethered m nes, which then float up and can be cl eared
20 on the water surface. In a nodification of the

descri bed exenpl aty;  &niosk-ARiN 1k tdigt MBge generati on
process which is carried out 1n the mssion contro

centre 11 can be 25 carr PEGMSHt instead in the

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

t hree- di nensi onal inage of the seabed of the sea
regi on section that hesTENECIFOMNS over, and the inmage
then just has to be evaluated for the 30 presence of
mnes in the mssion control centre 11. |Instead of the
laut onttatdwsl y 4ot ngdeeeohhai ssaite drenéralrzaggops of

HAA-RASS bb Lo YSGhacheceangl.ssanpe dhone sahi s8gisn,
renotely gU|ded fromthe mssion control 35 centre 11,

For REGEMTE S Wit detF YT orffai skeFe  IRDNUTRATRFS
%d&ﬁi&ﬁxﬁwil@% Ofvg%idrtﬁl %uv%ag@lm@% Smmrmdsytl@as
t sane conponent s Nov T
RREEH 2% on SR (o W 1P ST RoECT 57
mhnhud|snegwm neutralization of underwater objects
WhIC LﬂﬁﬁxﬁrgsgeFohﬂaﬁségﬂcéegﬁ%gaon'anagﬁécﬁﬁéérwater

wnnes usl east one unnmanne ) .
vehlcle 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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10 underwater vehicle which is equipped with optica
and/ or acoustic sensors, characterized by the foll ow ng
net hod steps: during a reconnai ssance m ssion by the
underwater vehicle in a sea region section, a

' sional 15 or three-dinensional imge of the
seé%é I's created by neans of the sensors in the
wle¥aat 6400 ehicl e, after conclusion of the
reconnai ssance mssion, thegimge is evaluated for the
presence of 20 underwater o%jects and at | east one

under wafer HQh€££1£Q§E16§ pﬁﬁ§€ntﬂ§7tiﬁ%1ﬁgﬂgalsat the
mar ked, the 1 nage t has been prOV|ded with at | east

one mwwo%bt}l&tu%ﬁw%gemo Sited in at |east
one second underwater vehicle, which is equipped 25
with the sa sensogrs as t der wat er ehj c
ahd em%ﬁ???ﬁi%??o %%9atﬂegf?éTliatF ﬁraunl{lzﬁg Qh kﬁat
hﬁrzﬂﬂdgﬁgxnpﬁgssmﬁn byhehe sezbad undbkmateﬁhe bed
18 LD 0P SR 52 LeALAR SEG 0o 30p 'rg@%%ermlned
enen e b

sea are created continuobisl y
rﬂeacﬂ;sd@ptln hereshs o eco¥iedheas e ntnagm der vidte rSQPé?ﬁ‘%I e,
and are conpared with the stored inmage, the second
underwat er vehicle_is guide

the 35 rked .
u%derm%?%?oﬁb?EE?rghnﬁhEobg F%moﬁ'tﬁ@arégﬁﬁﬁﬁFggnlﬁaFQ?t
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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



characteristic of the seabed down to a predeterm ned
bed depth are/is recorded as an i nage of the seabed. 3.
Met hod according to Caim2, characterized in that 10
at | east one high-resolution canera is used as optica

and a. short-range sonar and/or sedi nent echo
sounder or a paranetric sonar is used as acoustic
Zen$ors.2A® 4. Met hod according to Claim 3,
characterized in that the short-range sonar is
operated in the side-looking node or in the

ra-1o0okj de. ' t ne.
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edar Rl Waeten snigaieiied in the second underwat er
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, nethod according to one of
Clainms 1 to 4, characterized in that a tool which is
arranged on the 30 second underwater vehicle is used
as the neutralization wunit. 8. Method according to one
of Clainms 1 to 6, characterized in that the first
underwat er vehicle is 35 renotely controlled or is
oper at ed autononously during the reconnai ssance
m ssion, and the at |east second 2 04 . 10WD 23 Nov,
2005 - 10 wunderwater vehicle is operated autononously
during the neutralization m ssion.



