SYSTEM AND METHOD FOR | NVESTI GATI NG AND/ OR DETERM NI NG

THE CONDI TI ON OR STATE OF A SHIP'S HULL TECHNI CAL

FI ELD The present invention relates to a systemand a

nmet hod for investigating and/or determ ning the

condition or the state of a ship's hull. PRIOR ART A
certain tine interval (for exanple, five years) is
specified for ships and after this has el apsed, the

shi ps nust be docked for painting, inspection,

repai r SYSTEHMAND METHOPFORENVESTIEATING ANSYOR DETERMINING

obl i ga y ' of | fter a fixedly predefined
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costs for the ship owner. Precisely for such econonic

reasons, it is in the interest of the ship owner to
extend these tine intervals if possible, that is, to

make t d n deter- mning the state of the
shi p. ?ﬁ?*ﬁ‘g@ l|ellﬁlﬁ'tl:§/) of docki ng dependi ng on

I ndi vi dual circunstances would also be desirable

agai nst_, t he background that 1 he ters to be navjgated,.
by shi BEe AT ANERPA PRt £ SYSlsr ABY rBetiod ig? vestigating
pol | ut antorddteammiraptheGiopSiionaritite Statd €F £BhipRHuNt s,

and consequently affect the ships, in particu- lar the
ship's hulls, to different degrees of intensity so

that a fixedly prede- fined painting, inspection,

repair,_ _overhaul or maintenance interval usually does

not coPRPBAMRTW th the actual condition or the actual
state of a ship's hull. 2 DESCRI PTI ON OF THE PRESENT

| NVENTI ON: OBJECT, SOLUTI ON, ADVANTACES Starting from

t he di Acertain tigesintendali(fardeqode, divesysses X isespecified for ships and

2;—:\[ fai In ﬁ%rgﬁ.,&gg‘%giaggé&gwete%sgﬁg%gﬁ? %}gl_(éé‘ %5+ Plihlg, inspection,

repair, overhaul, maintenance of the like.

Such obligatory docking of ships after a ﬁxediy'predefined time interval
has elapsed is associated with high costs for the ship owner. Precisely for
such economic reasons, it is in the interest of the ship owner to extend
these time intervals if possible, that is, to make them dependent on deter-
mining the state of the ship.

The possibility of docking depending on individual circumstances would
also be desirable against the background that the waters to be navigated
by ships exhibit variable degrees of hardness and poliution and are ag-
gressive to different extents, and consequently affect the ships, in particu-
lar the ship's hulls, to different degrees of intensity so that a fixedly prede-
fined painting, inspection, repair, overhaul or maintenance interval usually
does not correspond with the actual condition or the actual state of a
ship’s huil.



vention to provide a systemand a nmethod of the type
specified initially which allows the docking interval

for ships to be selected, in particular to be

ext ended, depending on the condition or the state of

the ship's hull. This object is:?chieved by a system
having the features specified intlaim 1 and by a

nmet hod having the features specified in claim14.

Advant ageous enbodi nents and appropriate further

devel oyesERIPTION'©OF PTHESPRESENTEINVERTRIN: OBJECT, SOLUTION,
characterised in the dependent clains. In order to

speci f YARVANTAGESr the time interval after which a

ship such as a cruise ship, a cargo ship or a tanker
shoul d be brought into dock for paint- ing,

i nspectSteripgriepnithe disagvaniages and inadeguacies rspecifiet drereinbefore
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det er mveatiorono proVidé ansyatemeamha metHodeofhiel type ragietified initially

or the huyll_ state neans of fl pating/ subnersjble. .
hvest GG AiPWSIbTe AUEHTG IMigvAk S shiPRqo i ESIeFgd., In particular to
parti cWeddxi@iddNdepumding ot hd EdMiiod/ ik sesle lof tHeship's hull.
formof a floating neasuring station. The invention

thus provides a systemfor investigating and/or for

det er mitiys bBBct BchRVEH by sPtemNfaviridine @Et@e§§ﬂ>&%ﬂgﬁg in claim

hul I, in particular its Oouter skin, “where the sys

conpr i sleandbbyyaineetbed having the fealurag spegjfiedinsdaiary #4.di vi -

sion or having individual units which cooperates
functionally with at | east one floating/subnersible

i nvest iAglvantageouds earhudivherys randsappropriate iftrtterdevelopments of the

vestigating.,and/ or determning the condition or the

stat e gresi Mgnfon & daratefinkd €ing A8bgugent cimiyc

grid or network is divided into individual units which
rface configurations haying

are configyred as _s ] t t he

She. o pler 8y aaety e i pURG h Inrval JTREPhICH 2 S such as a

geomet icheigd sKiPpaBSargd ehip b btadkér shoQld 66 Brotighfindd dock for paint-

| east one ordering neans or all ocating o .
ing, inspection, repair, overhaul, maintenance or similar, the present in-
vention provides a system and a method for the, in particular, automatic
investigation, determination and/or measurement of the hull condition or
the hull state by means of a floating/submersible investigating/ determin-
ing/measuring unit, in particular an underwater vehicle configured in the

form of a floating measuring station.

The invention thus provides a system for investigating and/or for determin-
ing the condition or the state of a ship’s hull, in particular its outer skin,
where the system comprises a grid or network having a grid-square divi-
sion or having individual units which cooperates functionally with at least
one floating/submersible investigating/ determining measuring unit for in-
vestigating and/or determining the condition or the state of the outer skin
of the ship’s hulli.



means such as letters, nunbers or |etter/nunber

conbi nations. Furthernore, the grid or network with

its individual units and ordering neans or allocating
nmeans can be scanned, detected optically or detected

el ectronically by nmeans of the

i nvestigation/determ nation unit %nd con- verted into
nmeasur ed val ues. According to a first enbodi nent, the

outer skin of the ship's hull is pro- vided with the

grid OrTHRESPEKnetwd ik X Gviaad %totlﬁkﬁvsﬁh'gqbﬁ{ﬂs%lﬁéh Q?e ddMffigured as
outer skin can _be inplenented by painting or

| ocat alfiusfagaicanhigurations having the Bampahtapemwar@.rfeetanghler or an-
pai nt A second enbodi nent provides

t hat tﬁﬁhéFgéyn%Hh&%f@é iIs located in a measuring

opti cal systen1of t he

[ uni_t

i nvestigating/ determ.ni ng/.pea

enbod ni Up A dEOtied it 2 H4rt drehatdgsire fngahs or aliocating
constr uﬁésrds stichlas iattbis, Rembesyort IBerftiinab&r doribinatidfist he

i nvestigating/determ ning/nmeasuring unit. It is

particul arly advantageous if the grid or network is

| nser t gqrinahfofd) he "GRE OF | iiwBAC With" it Haivibiesl @'Ytst BRd ordering
i nvestigating/determ ning/ measuring unit onto

shi p' s Means oralioppling MeaNS 68 bpcﬁcanngﬂcmfdecrtﬁﬁpph@"a or detected
manned A04/ca 'ilg‘CBéPm%%HE 4! th@qugéstlggﬁg%la{e\‘m b6 Urdidhd con-
under wat er ve , In particu subnersi or

subnar ivededtinte measesed waiteémn/ det er mi nati on uni t can

al so be configured as a nodule that can be noved

along the ship's hull to be investigated and/or at a

di st anddccording & tal first ambodinientnthe attea sitirsvhtheeship’'sdmnll is pro-

the Shl\}ladesd wEHltLe tg%dbc?r ﬁ&w%?lg Ilﬁathts case, the subdivision of the outer
skin can be implemented

- by painting or
- by locatable paint strips applied in particular under the paint of the
outer skin.

A second embodiment provides that the grid or network is located in a
measuring optical system of the investigating/determining/measuring unit.

A third embodiment provides that the grid or network is constructed visu-
ally between the ship’s hull and the investigating/determining/measuring
unit.

It is particularly advantageous if the grid or network is inserted into the
measuring beam transmitted by the investigating/determining/measuring
unit onto the ship’s hull.




Regar dl ess of the specific enbodi nent of the
floating/subnersible investi- gation/determnation

unit, according to the invention, a special ship skin
configuration cooperates functionally, in particular

el ectronically function- ally, wijh the

floating/ subnersible investigation/determ nation unit.

For the purpose of this cooperation, the

i nvestigation/determnation unit is preferably

pr ovi deAllternativelyn te sini gabodigicahd tasr ai mamgedraad®r fradio-controlled or

i nvestigati and/or. for determ.ning, in particular )

for rrea'glﬁp'i‘?r}& cp OI%Qa ﬁseéwf"iﬁf fﬂﬂdepﬁbtp@-rtgcb‘{qrc%l3,"‘%"’9'5'“3 or
phot ogr abmharir®, thid fivabtigitloatdetérmimdtionnehit it alsb W &nfigured as
the state,  for exangl e of the paint |ayer thickness

and/ or ? Aduls hahesbemaved ship's hull, in

particul ar the surface of the outer skin of the ship's

hul | . These investigating/ determ ning neans or

measuring delongtheship’'sbulf toghe investigatedhand/enst one

devi ¢ | . he | ndbvi : - .
ul 1 anal ot 2 Seiheb B AYRE U b 2 ltehEs SRR dhe ship's
surface of thull tobedmveskigatedn the individual units

and/ or at |east one device for neasuring the paint
| ayer thickness on the outer skin and/or the

r oughneRéegaArtileb8 of Gé §pecilt @mbadimBe of theeldating/stibiiehsble investi-
relates to nmet hod, for i nvestlggtl ng and/ or for de-

t er ni ni SR§IORMStRrHAtionoYNib raqcREdiag 4@ dhe,inventien. a $PREiR| ship skin
or its i ' ki i i :
east ”onnglraBbh boopPreR lcliBaR, it BalfRaRy dhbeulinicaly function
subdi vidiyowith ireefleatingbabmessiblei inyestigationddetermination unit.
functionally with at | east one floating/submersible

i nvestigating/ determ ni ng/ nmeasuring unit for in-

vest i gdtarribe pudiase afdhisravoperadionhthecioveltigation/detetmination unit is
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condi t iamd/@r for determining, in particular for measuring, for example for the
photo-optical, photographic or visual detection of the condition or the state,
for example of the paint layer thickness and/or the roughness of the ship’s
hull, in particular the surface of the outer skin of the ship's hull.

These investigating/determining means or measuring devices are config-

ured as

- at least one device for locating the individual units on the ship's hull
and/or

- at least one device for scanning the surface of the outer skin in the
individual units andfor

- at least one device for measuring the paint layer thickness on the
outer skin and/or the roughness of the outer skin.




the state of a ship's hull or its outer skin consists
in that a visual grid or network having a grid-square
subdi vi sion or individual units provided with

ordering neans or allocating neans in the form of
letters, nunmbers or let- ter/numbgr combinations,
extending in sections or entirely over the outer wall
of the ship, is constructed as a pictorial
presentation and visualisation on the outer skin of

t he shi Phe ilugntioadrtichrr ekites to at method fon ivestifatmgbdndior for de-
floatin

i nvest i %/ subrreg]?{ %?l’]%iitiﬂ"n‘@'/tﬁﬁéé"i‘}?i"ﬁé $iiR's hitlh ok ffs eyter skin, in par-

navi gat feukg W hitlanb Of td19e S5t idhe! @id8r ABRDFR YhidPist ﬁé‘inded with a
the individual subdivi- sions or units are assigne

cor r es pBRAlivigony wherest said qubgiyisia C@‘P@@tﬁ*ﬁéﬂ"“@&‘ﬁﬂy Wh at least
whi ch %o&ﬁ‘ﬁgl%}ﬂ fithd tm%sttigﬁur@‘/@ét%rrﬂﬁu fie Q.lr Sunit for in-

hul | or its outer |n|s

phot ogrgstigating amﬂl@u detetminiag lfmflconmtlta'd di theostata héthe ship’s hull
nmet hod &R 6 £6s ‘{'l?at measured val ues obtained by means

of the T nvestigating/determ ning/ neasuring unit are

eval uat ed and/or t hese msasured val ues are used to

cal cul a he t.he shij

br ought THERET doeffodThr BiesReaing, SndiBe ok rirmine, the sprditon or
pai nti nfe stite SEehip®hull BPAE loutsVENih @Bhsist&Bih rth@tnam;rs%al grid or
or the like. The resent invention finall relates t

the usd'@Wolt haviaga Witbsqyasasubdivisian prrindaddyad units prowded with

i nvest 'cﬂ'ﬁéhl‘i’d‘ﬁije%hgrd?‘dﬁ%%tﬂ'lq Hl%hﬁs |d thePfak 'd?‘l'é(?efrs ahuymbers or let-

| east one underwater ve exanple at | east

one suﬁﬁﬁngmbﬂémbmbm.lm@endlm@m sestinnsi oaentingly over the outer

ﬁnd/ or Wai &f tﬁb@hﬂ:? id E&neﬁ%?é& 598 C[Q(Etol:lg'l% Eéé“tg ticH add'Gisualisation
ull of —a ship, Tor exanple, a crurse 'ship, a cargo

vessel @ the ouvlek ekin ofitbseshipls émll(ﬁndsﬂu’r&t;ted onfathiel cuteaskin by a
east, one

Mot s deatieRhorBfite ! RS RBaEd delentiiihg reBlring, it which can

units, rfawigae(@amuet tlﬁmer@ub he beathecksd\agrethaBid=individual subdivi-
DESCRI PTI ON OF .,THE DRA) The i nve tion is expl ai ned
in det &'"PSPh ll'f'"sér@raéﬁ’é’@ sQuasondingasggior sections of the outer

skin by which means the condition or the state of the ship’s hull or its outer

skin is checked by photo-optical, photographic or visual detection.

in addition, the method provides that measured values obtained by means
of the investigating/determining/ measuring unit are evaluated and/or
these measured values are used to calculate the time at which the ship
should be brought into dock, in particular into a dry dock, for painting, in-
spection, repair, overhaul, maintenance or the like.

The present invention finally relates to the use of at least one float-
ing/submersible investigation/determination unit, in particular at least one
underwater vehicle, for example at least one submersible or submarine,
for investigating and/or determining the condition or the state of the hull of

a ship, for example, a cruise ship, a cargo vessel or a tanker, whose outer



ments in the drawings. In the figures: Fig. | is a
perspective partial cross-sectional view of a first

exem plary enbodi nent for a systemaccording to the

present in- vention operating in accordance with the

met hod according to the present énvention conpri sing

a fore portion of a ship whose olUter skin is provided

with a pattern having a frame- work in the form of

pl ane squares, in a schematic view and conprising a

f1 oati ngkisUhpitidurdyuneshyet & lexsind sptrally visdldbNfvisible grid
the neasuring devices, Fid.. 2 is a schematic side view

of a seRbAEWStknbas A, sedivgioRdnato upils, Tor Sxamplg having the same
accordi gghde0 the present invention operating in

accordance with the nethod according to the present

i nven- tion, conprising an investigation/determnation

unit which can be noved at a distance al ong the hul

of a ship to be in- vestigated, for exanple, a cruise

shi p, aBRIiERHDESGRIPTION OF THERRAWINGS ei n the ship's

skin is provided with a pattern conprising a

framework in the formof plane squares, Fig. 3 is a

schemat The Wrvention i ekplaingd qif eiardibwith ¢8Resh0ERE exeMipiary embodi-
system operating according to the nethod in accord%nce

with t HEeDisUR e diawingss in g'ielf@l‘ée?iavi gabl e investi gat -
ing/determi ning /measuring unit, wherein the outer

skin of _a ship's hull is investigated using a

vi sual 1§i9chnst r uix @ perspactive paiiist ieross-sastionarviewfof g fiegt exem-

PO o - or P A By LR prosen i

to Fig. 1 and acvenlitimgperatingriin.aceordahee aithethegkethod 2according

8{ aagi s ship's h&l khelgrc-,\isénmn%ﬁf?& icgﬁ'nBri.éiﬂgiav.\‘oorlg%ortion of a ship
whose outer skin is provided with a pattern having a frame-
work in the form of plane squares, in a schematic view and
comprising a floating/submersible underwater vehicle con-
taining the measuring devices,

Fig. 2 is a schematic side view of a second exemplary embodiment
for a system according to the present invention operating in
accordance with the method according to the present inven-
tion, comprising an investigation/determination unit which
can be moved at a distance along the hull of a ship to be in-
vestigated, for example, a cruise ship, a cargo vessel or a
tanker, wherein the ship's skin is provided with a pattern
comprising a framework in the form of plane squares,

Fig. 3 is a schematic view of a third exemplary embodiment for a
system operating according to the method in accordance
with the invention comprising a navigable investigat-
ing/determining /measuring unit, wherein the outer skin of a
ship's hull is investigated using a visually constructed lattice-
work in the form of grid squares.



squares 16 to inplenent the system 100, 100" accordi ng
to the invention for the automatic investigation and
determ nation of the condition or the state of a
ship's hull 10. These plane squares 16 are forned by
an optically detectable grid or t- work 14 applied
to the ship's skin 12, for exanpl’e by painting or by
strips of paint applied underneath the paint of the
ship's skin which can be | o- cated by neans of a

fl oat | EESTMBDEIRDR :Mptmemw@hﬁeﬁgﬁgsmtm%@?h

20. It is also possible to apply gri net wo
which is not visible ex- ternally but can be | ocated,

th I fiel ds
%6 can RS, B8 pudta 10 08 dardiiCadoRiif B! £ shtEcdBraing to
B, C, [Dig. 2 th¢ eeter skia 12 afs:hssesvhq:‘mhalt Y0 &dlivided! irtt@mdlwdual plane
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accor dlf@gtHeOalEtbmanB investigation aHl &fetélhﬂnﬁiﬁnabfgmé condition or the
circul ar di ramin Fig. 2) as ordering or

al | ocatsfﬂﬁoﬁéég@ﬁ@mﬁoorder to ensure an ordered,

pl anned and successive investigation and

determi_nation of the condition or state of the ship's

hul | 1Jhesa plane squases 4§ @np farmeddnbanl optically aletentatile grid or net-

to F Ofy; 1

e f 1 o HeMncHEE 09 e Bibrs i 125l SXATHLpabfiR af By strips

uni t 20f paintsipplied ohdarmeath mecpmht of thedship’srskituavhich can be lo-

O P SR SRl oo flason n

msasulr 20gltss amgq:gssﬁlehfﬂ‘@;ﬂylb@ﬂ mmétﬂ/m&m {vBiich i? not visible ex-
wi th .inves n erm nation
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ul trasound, i.

The plane square fields 16 can further be provided

- with scannable letters A, B, C, D. ... (see the first exemplary em-
bodiment according to Fig. 1} and/or

- with scannable numbers 1, 2, 3, 4, ... (cf. second exemplary em-
bodiment according to Fig. 2, in particutar the eniarged circular dia-
gram in Fig. 2)

as ordering or allocating means 18 in order to ensure an ordered, planned
and successive investigation and determination of the condition or state of
the ship’s hull 10.

In the first exemplary embodiment according to Fig. 1, the second part of
the system 100, that is the floating/submersible investigation/determination
unit 20, consists of a radio-controlied or manually controlled manned un-
derwater vehicle in the form of a submarine 20 or ship configured as a
floating measuring station.



wi th devices for |ocating the individual plane squares
16 on the ship's hull 10, with devices for scanning
the surface of the ships' hull 12 in the in- dividua
pl ane squares 16, with devices for neasuring the |ayer
t hi ckness of the paint on the shgp's skin 12 and
simlar in order to nmeasure the condition of the state
of the surface of the ship's skin 12. The neasured
val ues obtained by neans of the reflection (or at

| east pahe tsubmdrivkl eg0i dy) €fr t&&mple, rovuded Wlth investiga-
det ecti gn/ measurenent beam 24 in the pat

shi p's Hep/detenpingtian megns A2 hasedamiade éaﬁ?‘/of Bﬁeﬂxamp'e based on
for exag@hgeumiBl tra- sound are evaluated or these

measur ed values are used to calculate the time at

whi ch the ship nust conme into dry dock for the purpose

of "pai nting, iy P%Q%P&'fQPiQf%ﬁR@'tﬁ .R&@.ﬁh@“})ane squares 16 on the

mai nt enance ofr face cond 1'on
surface st atshigé hthdOshi p's skin 12 can be de- tected

' Ily; in parti.cul nt |

(hSaL Y | abel B kB B B o B SSRES AR i o i
12 are det ecfividuallplardsquateses, t he neasuri ng devi ces

are conflgure o.that the surface of t 's. skin

15° canr be. Qi 80dEES IS BSOS Srer Bkt ot 1 Pt on the
and/ or by neMi$s kin@leec- tronic nmeans. Wthin the

scope of the present invention, it is also feasible
that the float- ing/subnersible underwater vehicle 20

in the Q4 Sinfilar &ld%ﬂd ggﬁl%sﬂ%éic@)ﬂditigﬁ%'ﬂﬂﬁsl%féﬁf the surface of
out froma second ship and I's received by this again

after tﬁ@sgtp$a|ve§21 gation of the ship's hull 10, for

exanpl e, for paint layer thickness and/or for

roughness has been conpl eted. The second exenpl ary

enbodi NEm measuted vahsdscobtained byl heans ef theé rbffectieh-(or at least par-

tial reflection) of the detection/measurement beam 24 in the path to the
ship’s outer skin 12, based for example on radar or for example, on ultra-
sound are evaluated or these measured values are used to calculate the
time at which the ship must come into dry dock for the purpose of painting,
inspection, repair, overhaul, maintenance or the like.

The surface condition or the surface state of the ship’s skin 12 can be de-
tected visually; in particular the paint layer thickness on the outer skin 12
and the roughness of the outer skin 12 are detected. In this case, the
measuring devices are configured so that the surface of the ship’s skin 12
can be detected photographically, photo-optically and/or by means of elec-
tronic means.

Within the scope of the present invention, it is also feasible that the float-
ing/submersible underwater vehicle 20 in the form of a floating measuring
station starts out from a second ship and is received by this again after the



erence to Fig. 2 is fundanentally based on the sane
nmet hod principle as the first exenplary enbodi nent of
the system 100 according to Fig. 1; however a

fl oati ng/ submersi bl e investigation/determnation unit
20" which can be nmoved al ong thegship's hull 10 to be
investigated (<--> reference nuneral DP) is used to
detect the condition and the state of the ship's hull
In this case, the investigation/determ nation unit 20

can be iavestigation of dhe sBieeTRUR,100Mort Bearhplie| foif pdilelagbi thickness

to be i%ﬁstgé?ate ;N ga[)ti cul ar the investi-

gat i on/ WAL IR FRHGNBRSS RS beer cempletRd.| ower ed by neans

of cables 28 on the outer side 12 of the ship's hull

10 and then pulled up again after the inves- tigation

has beehhe sagnst exemplanpembpdiment of e system 100" illustrated by ref-
i nvest i j rgi ' ' ' o

For - excone? 1 Pk 21 iartEhiof blecd on ¥R sdothb il Hhnciple as
possi bl fretfirsthexerdplany embodiménd ofothedsystemgl Gthacsdrdipigsto Fig. 1;

rail (<--> reference uneral DP)..ln this way, the, . = .
out er :‘Pﬁ%e‘;fg aoﬁoqugl sgﬁm?rglghulpygit@aﬂgn)ég?qrm}-@pp i’ which
can be cachenesledUsloss the ship's hulE10 itd badRessligara W-Bhreference
t he se uenceé 2, 3, 4, .. of the ordering or .,

al | ocatMYBeREBRY Isiysediigdetnat fe poppition apd ihestateafghe ship’s hull.
rough- ness. In a nodification of the second exenpl ary
enbodi ment according to Fig. 2 the ]

i nvest i lgdhisorasgethe Mvastigatipnideterminationsunib20’] eambe @renged, for
t he shi | - ' I ; a : : .
di st an c%ahﬁ)rﬁagoadr {hleceéﬁ g’? F%’ﬁﬁ# %E}?ﬂ%\tegtt lagtteg [ ?t ;ganrgcéular the invest
f r om t rgationideterminativnamnit2® lsap beiloweed: hycmeans aficables 28 on the

i nvesti ' i : ' ] .
i nvest i%géﬂi %ﬁ? 3292?@%3 %’g [ \é‘Lurﬂgqu %z%‘e"aﬂ“é'ﬁ% uprﬁgsalrgg@%rntae Inves-
sEi P, ;ig:a}fibs r::pestﬁiehl mr?]pletlemgepaliﬁuellay, tﬁeanvédﬁgaﬂrfjﬁlfdétermination
skin 1 ,he i p.s_.hu 10 to e investigated.for,
ai nt R0 e Bedcid, fortrAmuedS & FOBRE lRbaON tevice 26,
enmbodi nEskibf tot 41 Fods Which BanCseridived aldhd the Jhiys rdil @l ggference

shown in FigD 3. In this enbodi nent the outer skin 1
of the WHeIEEDRYI | does not .

In this way, the outer skin 12 of the ship’s hull 10 to be investigated can be
scanned successively, i.e. in accordance with the sequence 1, 2, 3, 4, .. of
the ordering or allocating means 18, for paint layer thickness and rough-
ness.

In a modification of the second exemplary embodiment according to Fig. 2
the investigation/determination unit 20’ is not located on the ship o be in-
vestigated itself, but at a distance, in particularly uniformly at a distance
from the rail of a second ship, in particular an investigating ship.

By moving the investigation/determination unit 20’ along this second ship,
it is possible to successively scan the outer skin 12 of the ship’s hull 10 to
be investigated for paint layer thickness and roughness.



have a visible or invisible grid or network in the

formof a unit 16 config- ured as plane-square. In

order to be able to specify the tine or the tine

interval of the docking tinme of a ship for painting,

I nspection, repair, overhaul or r@ nt enance, the

system provi des a floating/ submersible

i nvestigating/determ ning/ neasur- ing unit in the

formof a boat or subnersible and a grid or network 14

whi ch i &, RiFthaN@fBodimeRt BPMBWY s Q%drSﬁ‘\[h; 1§ YR ﬁﬁggﬁoﬁ B%hown in
i nvestigat- ing/determ ning/ measurin

i s constidict-da thisserabogimesat Heee puter r%if‘s 2 p?fsth‘hlﬂhip s bull does not
ﬁg?mgrih%vé b \%gblez(g)r mglglbﬂa gi?ia { é&%ﬂﬁ?rktln?ré@?%r& of a unlt 16 config-
or obseur@iamplabe—aquaneansmt- ted by the unit 20, 20

onto the ships' hull 10. In this case, the size of the

grid or network 14 can cover the entire outer skin 12

of the $§hbples thibel atlé to lpecifyl the timie yr Hi6e timeniatepal tdfdhe docking

outer skin so tha due, to the grid or net rk 12
co- i grﬁﬂe %%P%?fr%’ﬂ%s 't"ﬁ%efff%’i"t repgir, QYF Agh\Rrdnaintenance, the

par al | ekydtemt freviabs @ f%atlhg'ﬁshbria@rsstﬂé‘%v%%ﬁéétﬁ@!ﬁtér%mhgﬁmeasur-
other of the outer skin can be detected and his ca

be checltgduaibin i fasin afiai brpttafesubmeraibledand a oo asfnetwork 14
the Shiien Wildranged OPaChfedtiihg %AtRBI 'SjBEM Ut W investigat-

ship's Its outer sKi obtalne
enbodi nmdqtﬁmgmguneasuneg WOtk201 20 or i oonidmictedt \Usuaily between

or vt delne ¥ B ocdbe 16 TpR SolpF Ui BNEF R, MY G & ftwort 14
asdl ;:t t ear:; also;trqé;merted mmﬂ\:/e mﬁasmmem bp’ﬁﬁs@flatldmbé@‘hﬁtransmlt-
ot wor e he Gt St e kgt Shipe! S0 Iy s, the size of the

net wor kgdd ohaetwdm 1aot>ean<§@@e thd ahtireuter $ih 12rofNRé \éﬁrp‘e hull 10
need no bea dto the outer skin 12 of the ship

hul | 10P¥Also GEW sectiorsaf the Quisr sl e Shatndue to the gﬂd or network

i nvesti g@fcbﬂﬁlg%tmﬁethéfe’ﬁom 8¢ tf‘i@ﬁﬁﬁ 20, Ebuﬁlovég‘ﬁa%ﬁlb(jtoolrhe ship's
net wor k can uséd exampl e, in conjunction Wt

measur i fgl ﬂ;@.ame eecﬂon aﬂ@géhe hemfdipﬁ pu@r skin can be detected and
this can be checked so that by adding the measured section of the ship's

hull, a complete monitoring image of the ship’s huli or its outer skin 12 is
obtained. In this embodiment the gtid or network 14 is divided into individ-
ual units 16 forming plane squares which are provided with an ordering or
aliocating means 18 such as letters, numbers or combinations formed of
letters and numbers. The use of a visually inserted grid or network 14 or
the handiing of a visual grid or network 14 has the advantage that the grid
or network need not be applied to the outer skin 12 of the ship's hull 10 but
can be used in conjunction with the investigating or determining means.
Thus, the grid or network can be used, for example, in conjunction with
measuring beams or in observation optics.



REFERENCE LI ST 100 System 100" System 10 Ship's hul
12 Quter skin or ship's skin of the ship's hull 10 14
Visible or invisible grid or network on the outer skin
of the ship's hull 10 16 Unit forned by grid or
network 14, for exanple, plane sguare (field) or

pl ane rectangular (field) on outer skin of the ship's
hull 10 18 Ordering or allocating neans, for exanple,
scannabl e |l etter and/or scannabl e nunber 20

Fl oat i nBEEERENGE BIST i nvesti gati on/ determnination unit,
in particular underwater vehicle 20

FI oat i ng/ submer si bl e i nvestigati on/ determ nation unit,
22 | nve$®d gaBysbgghdet er m ni ng neans of the

investiﬂ&@i /determination wunit 20, 20', for exanple
based o a YRd/ or for exanpl e based on ultrasound
24 Detection/ measuring beam of the investigating/
determ ning nmeans 22 26 Mbile suspension device, in
parti cul@r rVaBhell od 28 cable of suspension device
26 DP Dpaibl el el b shiph AUk ofire!shid QP19 100°) Tor

i nvestigating and/or determning t condition or
state ol4a Visible grioyisible gridai petwork patite euibaskindf thesship’s hull
shell (12) thereof, by neans of a grid structure or
of a network (14) which has a subdivision which

cooper at@és Unit formed by grid or network 14, for example, plane square (field)

or plane rectangular (field) on outer skin of the ship’s hull 10
18  Ordering or allocating means, for example, scannable letter and/or

scannable number

20  Floating/submersible investigation/determination unit, in particular
underwater vehicle

20"  Floating/submersible investigation/determination unit,

22  Investigating/determining means of the investigation/determination
unit 20, 20°, for example based on radar and/or for example based
on uitrasound

24  Detection/measuring beam of the investigating/ determining means
22

26  Mobile suspension device, in particular movable rod

28  Cable of suspension device 26

DP  Double armrow



functionally with at | east one fl oatabl e/submersible

i nvestigating/ determ ning/ measuring unit (20; 20') for
i nvestigating and/or determ ning the condition or the
state of the hull (10) of a ship, whereby the grid
structure or the network (14) is divided into single
units (16) which are configured as conform square,
rectangul ar surface configuﬂ&tions or as surface
configurations which have anot her geonetrical shape,
characterized in that the grid structure or network
(14) is constructed visual@kuirhet ween the hull (10) of
a ship and the investigating/determ ning/ neasuri ng
unit (20; 20") and is faded into the measuring beam
sent by the i nvesti gati ng/ determ ni ng/ measuring unit

. ( 2OS stgrg (?10' ng ?ornméstléét%eﬂd!& o%mrnﬂnlﬁg‘ﬁ{ e%&‘.ahtig 8r state of a

i nves term ni asuring
i s Imdlnﬁuogmf @l ship, in pamneiar ahthe shelb {12) tbmf d¥ eigias @rf a grid
rol ehi ;
%{ﬁjgb?‘ Gro%b_% AE%"QJ”‘EngM?%f"FgS% Qa %I.tﬁcilmblgn phich coqperates
(1of}m@tfor‘allusm p withbe i matest i daasd andGrtﬁ spaﬂ@;ﬂiamﬁbnbmefs'b'e

h I f
t ehﬁeﬁtlpgl(%étbﬁhiﬂélﬁn r:HsﬂM ehrﬁ'igvgb; b Eﬂeg)r \;\%ﬂﬁuﬁg Mand/or
as detemviniog the condilicn orztha @tath of ﬂwering|e(1 Ohota Sbl%)vh@lieby the grid

the tfl*éhdﬁ%f’ tHe ﬁ‘ Br 4{ g%l\ﬁ&?ﬂﬂﬂ%&%?gl& Wit B hoz-fregzﬁﬁf gured

she? ) e uni I'S
as as decmfcren.f caquareeasemamgylarh@utfet:@uponﬁmlratwnSthvé as surface

%Jn n@&%}noﬁé‘\%eﬁ halg E&Hgﬂﬁ%ﬁéalé eshell =~ (12). 2.

accord to c aracterized in that
thecnanaqtgnz(eﬂeptrmte provided with an ordering means or

al |
h@l (10) of
o MRS {81l A RRAARSIG poREG 1 10 or
ac cehipl |ang the investigating/detepmininigimeasusing 2wl (20 2agnd |$efaded into
gr It Res€linng unit (20;
(1 6@ é Heﬁ%{i’n gt"‘ﬂf e FbstitiRg/ib®minilfiesSidng unit (
20) to the hull (10) of a ship, whereby the investigating/determining/measuring
unit (20 or 20"} is configured as a manned and/or radio controllable or manually
controllable submarine vehicle, in particular a U-boat, and is travelling along the
hull (10) of a ship to be investigated andfor spaced from there, in particular
travelling uniformly spaced from the hull (10) of a ship to be investigated, as weil
as a device for localizing the single units (16) on the hull of a ship or for scanning
the surface of the shell (12) in the singie units {16) or is configured as a device for
» Mmeasuring the colour coat on the shell (12) and/or the roughness of the shell

(12).

System according to claim 1,

characterized in that

the units (16) are provided with an ordering means or allocating means (18) such
as characters, numbers or combinations of characters and numbers.



means and al l ocati ng neans (18) can be scanned, can be
optically recogni zed or electronically detected by
the investigating/determ ni ng/ neasuring unit (20; 20")
‘and is convertible into nmeasured values. 4. Method for
I nvestigating and/or deternining the condition or
state of the hull (10) ﬁ ship or of the shell (12)
t hereof, characterized |n tHdt from a '

f | oat abl e/ submer si bl e i nvesti gati ng/ det er m ni ng
measuring unit (20, 20') which is travelling paralle
. t o Systemlaicpordimgde ciaimdairi2gat ed a visual grid structure

or whi ch extends sectionwi se or totally
ove?l{éﬁ %d &fpa]; the ship with a grid square

s ulbthie @ridi shrvctute oy netwosk (1‘94) avithnits: singleainitai(16) anddwith the ordering
”ﬁﬁr@éaﬂ art élﬁﬁaﬁﬁ &eaﬂ?@féz cé.#%)e stahriddl BaPbe gaﬁé‘aﬂ%ég{ nized or

n ers pr i nat 1 characters an | [
i s eesifdninate detestes by the ivestigaping/determainingfmeasuting pinkty(20; 20')

anda ﬁs@bﬁ%‘?@gﬁgm%@mﬁ%yﬁ(12) so that the single

subdi vi si ons units are allocated to
correspondlng surfaces or sections of the shell (12)

C1ghe #8430 M{stug&ﬂgi A8 ?nﬁ:lzﬁﬁg%é‘%d&fo ntdiSsedi o the hul (10)

ts s IS 1nvestig

I i offta-sdyip peefithe Swdﬂabﬂ‘l&rﬂﬂfc or visual det ectl on and

t haty, ues obtai ned by neans of the
i nvest | gat1 ng?g.%{term ning neasuring unit (20; 20') are

'evafrqrataeﬂoaamﬁlaubmesnblﬁumstlg@ttngmtermlmln@ ragdspring unig (20, 20°)
WAOH %hl'i'a\}&ﬁmg ﬁrﬁ%ﬂ% theshiPfo! 6§Hbé§tllg§te‘élré’ vid04 ;gn ridl @fucture or

palntlni repair, overh mal nt en ce or
t hendtivik (14) which ekiendsl segtionwisernrdetativavartbeishell efdbe ship with a

grid square subdivision (16'} or single units (16) with ordering means or allocating
means (18) in form of characters, numbers or of combinations of characters and
numbers is configured as a figurative presentation or display and is directed to
the shell (12) so that the single subdivisions (16°) or units (16) are allocated to
corresponding surfaces or sections of the shell (12) over which the condition or
the state of the hull {(10) of the ship or its shell (12) is investigated by light-optical,
photographic or visual detection and that measured values obtained by means of
the investigating/determining measuring unit (20; 20"} are evaluated and/or the
moment at which the ship is to be brought into a dock, in particular a dry dock, for
painting, inspection, repair, overhaul, maintenance or the like is calculated with

. {hese measured values.



