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,
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costs for t he ship omner PreC|ser for such econom c
reasons, it is in the interest of the ship owner to
extend these tine intervals if possible, that is, to
make n t on deter- mning the state of the
shipiiﬁﬁﬁ@gggrg Qy of docki ng dependi ng on
I ndi vi dual circunstances would also be desirable
against the background that the waters to be navigated
by shilp§ RRAEH ipventionaslatesi iy wstent and admedpdalen investigating
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and consequent ect t ship In partrcu- Tar t he
ship's hulls, to di fferent degrees of intensity so
that a fixedly prede- fined painting, inspection,
repair, overhaul or maintenance interval usually does
not cERIGFHART with the actual condition or the actua
state of a ship's hull. 2 DESCRI PTI ON OF THE PRESENT
| NVENTI ON: - OBJECT, SOLUTI ON, ADVANTACES Starting from

t he dmee@wanttmmtmdl (Ifcﬁraétmmﬂél R jams) I ssbcifi ed for ships and
herein efg{ an ng_\rgl the ou Ilnedg
art, i 1 i$ hias ﬁ%@é@ﬁt dqcked for p mtmg, inspection,

repair, overhaul, mamtenance of the like.

Such obligatory docking of ships after a ﬁxedly‘predeﬁned time interval
has elapsed is assaciated 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 pollution and are ag-
gressive to different extents, and consequently affect the ships, in particu-
far 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 hull.



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_achieved by a system
havi ng the features specified in2claim 1 and by a

nmet hod having the features specified in claim14.

Advant ageous enbodinents and appropriate further

devel opgrritiptiohGr i P seRY IWVENTIBNG oBJECT, SOLUTION,
charac erised t clal ms n-or

speci f ADMANTAGE Sor the tlne |nterval after which a

ship such as a cruise ship, a cargo ship or a tanker
shoul d be brought into dock for paint- ing,
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sion or having individual units which cooperates
functionally with at | east one floating/subnersible

i nvest ingqantagéowkeb@boiimahts ﬁﬁ@%@bmwmmfdrthﬁeﬂﬁeu@lopments of the
vesti gating and/ or determ ni s]%gt he c ndition or th
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grid or network is divided into individual units which

are configured as surface configurations having the
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ing, inspection, repair, overhaul, mamtenance 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 gtid-square divi-
sion or having individual units which cooperates functionally with at least
one floating/submersible investigating/ determining measuring unit for in-
vestigating andfor determining the condition or the state of the outer skin

of the ship's hull.



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 nvesti gati on/ determi nation unit3and con- verted into
nmeasur ed val ues. According to a first enbodi nent, the

outer skin of the ship's hull is pro- vided mﬁth t he

grid or, net. In, this. case, .the. s ISI of the
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the ship's to be investigated.
vided with the grid or network. In this 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
electronically function- ally, wth the

fl oating/ subnersible |nvestlgatlﬁn/detern1nat|on unit.

For the purpose of this cooperation, the
investigation/deternination unit is preferably
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measuring dswhg B sHig's BN Be invesigsAéd ahd/bpast one
device for locating the individual units on the ship's
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surface of finao®dliRVestilfbteqdi N the individual units
and/ or at |east one device for neasuring the paint

| ayer thickness on the outer skin and/or the
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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 particuiar 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

| etters, nunbers or let- ter/nunmper conbi nations,
extending in sections or entirerg over the outer wall
of the ship, is constructed as a pictorial
presentation and visualisation on the outer skin of
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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. 1 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 _invention conprising

a fore portion of a ship whose Buter skinis provi ded

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

pl ane squares, in a schematic view and conprising a

floati S S ' ; viclid B PQici :
the. et o ey B, MegRE 0F5Fleat ESHE HBUCRY viskit Bt Plisible oric
of a setoetverkehps s pubdivisidnnidin uniter fos axamplenhaving the same
accordiH%béC)the present invention operating in
accordance”wi th 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

ship, BRIEFQESCRIATION OR THEADRAWINGS! ei n the ship's

skin is provided with a pattern conprising a

framework in the formof plane squares, Fig. 3 is a
schematrhg ibefitioRfis Bxplaired AXRIEI Vith @fREEdTRNExdrRplafy embodi-
system operating according to the nethod in accordarce

wi th t Rentsipdhe deawisgsdn the fgprasinavi gabl e i nvesti gat -
ing/determi ning /measuring unit, wherein the outer

skin of a ship's hull is investigated using a

vi sual Fig. donst r ug Beperspedtive epartial ratosmsedtienaioviewoff ayfirs exem-
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to Fig. 1 and aceafich ogetabing Fih gacc@rdanbe witht the sisthodlaccording

g}c aagi s ship's qgltke })Qesi,e%t ?Av\éinggg ciorr'll':tporisingdé ¥(i)rgu§c|»rtion 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 net- work 14 applied
to the ship's skin 12, for exanple 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

floati . . : . . : .
20. 1 SF ST AOBEXJRMPLEME B THE PRESENTINVEviIEN,
which is not visible ex- ternally but can be | ocated,

th i d I f _th hi.p. Th I fields,
o8 e B o] 5orSied Wi P St i
B, C fHg. 2, theoateriski 12 66thissstT® han Y 0gsrividied ik Mdividual plane
according to Fig. 1 or with scannabl e nunb

and/ ers 1
2, 3, sguares 1p4¢ .ime%mﬁla the, sygsemr 100 H00haeroring to the invention
accor GioRghd GuidrikticZinvedtiganb dnd! @tefifiafis 8f #2Fcondition or the
circular dia- gramin Fi'g. 2) as ordering or
al | oc astptegfreesiipg’s bglli1A. order to ensure an ordered,
pl anned and successive investigation and
determi nation of the condition or state of the ship's
hul | 1Theskerplate sfuaret 16xarepfbamed byrandiptieally detectablengid or net-

to Fig, 1,,1the seco part of. he system 100, .that is .
the 1 ek 1 ARRIBAGR I RBkls, Siia d o Tar SRR BY REIRIPS op oY stips
uni t 26, paienapsied Widetnazalilitite paint bpkhedhiprs skmwhlidhycan be lo-
controll ecﬂ manned un- der_vvalter vehicle in the formof .
a subrf@teh8yIpeas ehe flogting/suhieisible myvestigatin/determination unit
nMeasuraggt istaldd Sessitste td BBy EPER bNRetddrk $4 WHith is not visible ex-
exanple, provid with investiga- tion/determ nation

ed
nmeans temalybaticanbe lnsatedapn/tbe sidewallsatihashidsed on

ul trasound, i.e.

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 particular 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/submersibie investigation/determination
unit 20, consists of a radio-controlled or manually controlied 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- dividual

pl ane squares 16, with devices for neasuring the |ayer

t hi ckness of the paint on the ship's skin 12 and

simlar in order to nmeasure the €ondition of the state

of the surface of the ship's skin 12. The neasured

val ues obtained by neans of the reflection (or at
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shi p' s tionidetersimatiobInedrms22 based e mddr @ndfor ferdeample based on
for exa e n ultra- sound are eval uated or these

measur Vgpﬂgs"eare used to calculate the tine at

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

of painting, . inspectjo repajr,. qver hau

mai nt efiance P 94YFes; t?é.r]bqq*@%st‘ref '585( tc@:gﬁghqeoﬁq%qr% g on the
surface st agrip@fhdiihg,ship's skin 12 can be de- tected

visually; in_particular the paint layer_thickness. on. )
t he outer sk“iltg deyiceg fef $988ninNg ﬁﬁé’gﬁx%f’fh?es z'f‘mégi'ﬂ the in-

12 are det egjiRflal pAnbRLSare898, the neasuring devices
are configured so that the surface of the ship's [

skin
12 can be withedsvinesfabmagsding e layer MF@S%%FN&PPW on the
and/ or by ngans ec- tronic nmeans. Wthin the
scope of the gr esent invention, it is also feasible
that the float- ing/subnmersible underwater vehicle 20

in the farm a f [ j s '
out 1 Al oG e WL et BB e B e surface of
after tthesBip'sgktes2i 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 net mehsiirb8 vaNek maiAed by Measkralties rdfiecti®i (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 noved along the ship's hull 10 to be

i nvestigated (<-> reference nungr al 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 e I ; [
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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 to 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 I nt enance, the
system provi des a floating/subneﬂgible

i nvestigating/determ ning/ neasur- ing unit in the
formof a boat or subnersible and a grid or network 14

whi ch ';@al.fl'fl{e?% diﬂerﬂ.o?ﬁ?eg st a%%n‘dﬁ@ntostxég‘ﬁ)%gén fsGhown in

i nvestig i ng/ det erm ni ng measurln
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et wor 0418 4 yBibe, PLins® o) or R e Yol of ey 16 confio

or obsarredtas@hanzesypare.ansnit- 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 [ahirBestonte bbkOo dpekifptiadtivgl of the aime MierQl éfftBle docking
out er skln so that, due to the grid aor network

12
co- ni grtiee Aba shigrfer paptings "iSrE’@CUPﬂ frepair, oyerhagholmaintenance, the
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be chedk@dingontthatfory adaipagt eheubmersiile @ngez Wrigroronetwork 14
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ot vior Ed by gpe Uitelty 2ipmiadhg BRps hulEE 1 s Ygse. e size of the
net wor kyritohastwbhe1 AdHa_bASethE edtird Beted kil 1206f metmg hull 10
need not be applied to the outer skin 12 of the
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hul | 10Pus@so Q‘Zi}‘l spetionsd the, outen Jslﬁ'ﬁd’tq Hat.duerotthe Q"d or network
i nvest i-gats f.n&gcégﬁ%m'mhmo 20 Soveb firdlldl # Bfe ship's
net wor k can use
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this can be checked so that by adding the measured section of the ship’s
hull, a complete monitoring image of the ship’s hull or its outer skin 12 is
obtained. In this embodiment the grid or network 14 is divided into individ-
ual units 16 forming plane squares which are provided with an ordering or
allocating 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 handling 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 fornmed by grid or
network 14, for exanple, plane sgrare (field) or

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

Fl oat | pgfsipopRegilge i nvestigation/determ nation unit,
in particurar underwater vehicle 20

FI oat i ng/ submer si bl e i nvestigati on/ determ nation unit,
22 I nv I gat,l det erm ni ng nmeans of the
investﬁggti§k$§g{ernination unit 20, 20', for exanple
based dQOtr aBgsteand/ or for exanpl e based on ultrasound
24 Detection/ measuring beam of the investigating/
determ ning nmeans 22 26 Mbil e suspension device, in
particuigar Shipabhgl rod 28 Cable of suspension device

26 DP Dquble arrow 12 CLAIMS_ 1 A syste 100; 100')

for invésti %fﬁ@'%wafwsaétm&fﬁﬁ?mg?ﬁw@‘ ondi - tion

or the 3t at gisifie ar Huidble ghttlor neddrk ohh@alfek skihat thd ship’s hull
outer skin ;12), by neans of at |east one grid or

network (14Y9 which has a subdi vi -
16  Unit formed by grid or network 14, for example, plane square (field)

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

scannabte number

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

20' Floating!submérsible 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 ultrasound

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 arrow



sion which cooperates functionally wth at | east one
float- ing/subnersible investigating/

det ermi ni ng/ neasuring unit (20, 20') for

i nvestigating and/or for det erm' ning the condition or
the state of the ship's hull ]‘Ig‘) 2. The system
(100; 100') for investigating and/ or determ ning the
condition or the state of a ship's hull (10), in
particular its outer skin (12), according to claim 1,
wherein the system conprises gigus or network (14)
havi ng a grid-square subdivision (I6') or having indi-
vidual units (16), which cooperates functionally with
at | east one floating/subnersible

I nvestigating/determ ning/ measuring unit (20, 20")
for indestifaystamn @00/ d)OOi tor inkestgating a@l@ﬁﬁetemdimi tba condi-

or the state of, th sk i D' .
hul | (10). “?’h‘é‘esf\? é%lﬁg‘“ﬁﬁ)o ?%$ﬁ{'§ﬁ'g$°§‘?r skin (12),
char act er i sigtmieans lpéitat tehst ore gridbr netwark K14)14J)1|dhshas a subdivi-
di vided intq individual units

confi gured 8N s¥Mfchc FOOBRFA ét‘('f%‘?f?w tBarat% {qastr one float-
having t hengRiBmeRABEe. xn@éﬁﬁ@émglfcfé@érﬁﬂﬂblbmiea%lmﬁ@%hqm 20
geonetrical shape. 4. The system according to one

the precedifff ‘rb’leﬁﬁlgﬁé'ng angl/ey for dglegpining Yecandition ar thﬁ@tate of
units (16) ‘%%hgw"”'ﬂﬁggmh at | east one ordering
t

means or I ng ns (18) such as letters,
nunbers or l|letter/nunber conbinations. 13 5. The

system,acc .0f nd: ' cl aj -
3 Craracrift Mg, o LoP IESRABRCABT ghyrining i
with its i nobnditibnadr theistate 1 @)shipisiholt {E)) - ini pagticudarmits euter skin
al locating Hs?naccglcmg ?anlaltﬁ? 1SC erelﬁi the %y&g&egorggﬁses a grid or
network (14) having a grid-square subdivision (16’) or having indi-
vidual units {16), which cooperates functionally with at least one
floating/submersible investigating/determining/ measuring unit (20,

20") for investigating and/or for determining the condition or the
state of the outer skin {12) of the ship’s hull {10).

3. The system according to claim 1 or 2,
characterised in
that the grid or network (14) is divided into individual units (16)
which are configured as surface configurations, in particular having

the same shape, square, rectangular or ancther geometrical shape.

4. The system according to one of the preceding claims 1 to 3,
characterised in
that the units (16) are provided with at least one ordering means or
allocating means (18) such as letters, numbers or letter/number

combinations.



cally or detected electronically by neans of the

i nvestiga- tion/determnation unit (20; 20') and
converted into measured val - ues. 6. The system
according to one of the preceding clains 1 to 5,
characterised in that the outer skin (12) of the
ship's hull (10) is provided withthe grid or network
(14). 7. The system according to claim®6,
characterised in that the subdivision of the outer

skin (22). 1 $nb TLEAPAUSind Yo O Bf hBDe8ledhy BTN PRI £

paint strips applrred in p der the paint  of
t he outer skharattetisedth The system according to one of

t he precedi | ai 1 tp 4 ha i i n.

the grid or %ﬁ%?%@i&?&%l%@a‘?‘i@&% ﬁ{dé\ﬁﬁgaa\é@}tlg K’Sé) and order-
opti cal SySin% ?ﬁhﬂé of hﬁbca/ting means (18) can be scanned, detected opti-
i nvestigatin et er m ni.n asurin nit (20, 20'). 9. .
The system ﬁg%r% tech ngFEGFO'P'ﬁ%ﬂ’pE@ée‘E‘fgﬂ@g cPfgi%‘E jnvestiga-
to 5, char gghRkteh@hatiBn Wi (20h209Tdrid enveRbwadnts hédsured val-
is constructed visually between the ship's hull (10)

and the i nv&€&i gating/ determ ni ng/ neasuring unit (20;
20"). 14 10. The system according to claim9,
characterised in that the grid or network (14) is

i nsrted.i nt dha systesuadaooiding toone phikerirecedingdglaimee to 5,

i nvestigati %Hé%%{e‘f'fs%m ng/ measuring unit (20;

that the outer skin (12) of the ship’s hull (10) is provided with the
grid or network (14).

7. The system according to claim B,
characterised in
that the subdivision of the outer skin {12) is implemented

- by painting or
- by locatable paint strips applied in particular under the paint
of the outer skin (12).

8. The system according to one of the preceding claims 1 1o 4,
characterised in
that the grid or network (14) is located in a measuring optical sys-
tem of the investigating/determining/measuring unit (20, 20°).

Q. The system according to one of the preceding claims 1 to 5,
characterised in ,
that the grid or network (14) is constructed visually between the
ship’s hull (10) and the investigating/determining/measuring unit
(20; 20").



20'") onto the ship's hull (10). 11. The system
according to at |east one of clains 1 to 10,
characterised in that the

i nvestigation/determ nation/measuring unit (20 or 20')
Is configured as a manned and/ot radi o-control |l ed or
manual |y controll ed underwater ‘%hicle, in particular
a subnersible or submarine or can be noved al ong the
ship's hull (10) to be investigated and/or at a

di stancg, | ' i lvgat a distance, from
t he shiqg"'s EBP?E{%%&%%H@EMO‘S@@@’?@M ed. 12. The

syst em accorhbanagterisediin | east one of clains 1 to 11,
characteris it . . .
Tnveati gat i Ahdbe et of Mtwern(14) is inred ingg, a Jugasuging beam
pro- vided whahémittedelsy itiyatinvegtigatingy/detemigingt ansasUBay unit (20;

or neasuring.de-,vices, for stigation and/or for
det er ni ni ng,gogf?"}?ath?is lﬂ%‘?“"f‘gpineas- uring, for
exanpl e for the photo-optical, photographic or visual

de- tection_of the condition or the st tF" faqr, exanpl e
of the ai nfhe gystem QWH{%%atdﬁ%ﬁt&mt‘ﬁé‘ "’\"Bﬁaﬁﬂéés of

the ship's ByhdactehiQadin N particular the surface of

the outer skin (12) of the ship's hull (10). 13. The
syst em accofftt Hie investigation/determingtion/measyaagunih (30ef 20°) is
the investigating/determ ning neans (22) or neasuring
devices are configured 15 as at |east one device for

| ocating the indéonfigusd amatmpariries) andior radio-comtmoliedrar hanually

and/or as at | ©agintiEd %ﬁﬁg%téro5eh§cﬁg,nﬂi S&i&JISr Q%LB%%?sib!e or

of the outer
submarine or

- can be moved along the ship’s hull (10) to be investigated
and/or at a distance, in particular uniformly at a distance,
from the ship's huli {10) to be investigated.

12.  The system according to at teast one of claims 1 to 11,
characterised in
that the investigating/determining/measuring unit (20; 20%) is pro-
vided with investigating/determining means (22) or measuring de-
vices for investigation and/or for determining, in particular for meas-
uring, for example for the photo-optical, photographic or visual de-
tection of the condition or the state, for example of the paint layer
thickness and/or the roughness of the ship's hull {10), in particular
the surface of the outer skin (12) of the ship’s hull (10).

13.  The system according to claim 12,
characterised in
that the investigating/determining means (22) or measuring devices

are configured




skin (12) in the individual units (16) and/or as at

| east one device for neasuring the paint |ayer

t hi ckness on the outer skin (12) and/or the roughness
of the outer skin (12). 14. A nethod for

I nvestigating and/or determ ning,the condition or the
state of a ship's hull (10) or i outer skin (12), in
particular by neans of at |east one grid or network
(14) which is provided with a subdivision, wherein

sai d subdi vi si 0omCAqBSStAINRSIdVitRCoE Ridatihy thd ihéivLial units (16) on
| east fl oating/subnersible

|
i nvesti gat i ng/ deheshiers dyapsiiuri ng unit (20, 20) for
! (e urt ! ;o
USSR PB4 480 v o
(12). 15. A met tekih {1@) in ihededividualiuis 4ha)and/or

determ ning the condift.i . Of i R .

nul T (10) o 1ttt e erior Mg ps pBlit fayer thickness
that a visual g theasuteredkivo (K2)(@hd)orithe rcwgghaess of the outer skin
grid-square subd(i %5 sion (16') or individual units

(16) provided wild®)or deri ng neans or allocating neans

(18) in the formof letters, nunbers or |etter/nunber

conbi - nations, extending in sectjons or entirely over

the outldr |fPefGPdtfﬁ(e'"V§gﬁ'9ﬁt'“gsaf@69fs‘§¢t%ft"@'69éEeéiond’t'(’" or the

pictorial peafept & 5RPsahdl YI0)UsH itS FutéNsign (12))8n Pridular by
skin (12) of the sh|F s hul I(AlO) and directed onto )
the outer @@ges plallesst eng gador Agivik kid)whicte is provided with a

i nvestigati : WAl : j ' .
e oo ARG B g TEAR Y chEblralebundlbnbywih o
checked, soleasafloating/subgiersibiieainvestigating/dietenwiningmpeasuring unit

It 16 i | i nQ.: -
Ot oy B} 203 580 o A6 5B AL RS gt or e
condi ti on ostatehsf thé ahip'satiulit(he) shitspowtehskin ((230) or its
outer skin (12) is checked by photo-optical,

phot ographic or visual detection. 16
15. A method for investigating and/or determining the condition or the

state of a ship’s hull (10) or its outer skin (12), characterised in that
a visual grid or network (14) haviﬁg a grid-square subdivision (16")
or individual units (16) provided with ordering means or allocating
means (18) in the form of letters, numbers or letter/number combi-
nations, extending in sections or entirely over the outer wall of the
ship, is constructed as a pictorial presentation and visualisation on
the outer skin (12) of the ship’s huil (10) and directed onto the cuter
edge (12) by a floating/submersible investigating/determining/
measuring unit (20, 20’) which can navigate parallet to the ship to
be checked, so that the individual subdivisions (16’) or units {16)
are assigned to corresponding areas or sections of the outer skin
(12) by which means the condition or the state of the ship’s hull (10)
or its outer skin (12) is checked by photo-optical, photographic or

visual detection.




16. The method according to one of clainms 14 or 15,
characterised in that neasured val ues obtai ned by
nmeans of the investigat- ing/determ ning/ measuring
unit (20; 20) are evaluated and/or these neasured

val ues are used to calculate the tinme at which the
ship should be brought into dock® in particular into
a dry dock, for the purpose.of painting, inspection,
repair, overhaul, maintenance of the like. 17. Use of

O | . : ; :
gl dot S R b SITES oRbSg LS A 4 s,
i nvesti gat i sharaaterisedée- termining the condition or

the state o ‘s hyl 1 [ jts, outer Kijn . .

(12), in pa& hd cﬂ{13 u%ad Sﬁgg’ﬁ& g%:tainegdr by Jpe rf’fxl}‘"tv@r ghg (ipyestigat-

provi Ioledh \Anngi’deaﬁmmbmwneasnmng it (205 265) érgﬁé\ﬁahfa@éd and/or these

exanpl e havin e S orderi ng nea

or allocati ng%\-“rﬂ al'i%ﬁ af‘%“?‘fﬂet‘? 'FrV'%Eﬁ theclimg at which the ship

nunbers or kRédlerdebrsught idTAbBR! inOpticular into a dry dock, for the
purpose of painting, inspection, repair, overhaul, maintenance of

the like.

17. Use of at Ileast one floating/submersible investigat-
ing/determining/measuring unit (20; 20"} for investigating andfor de-
termining the condition or the state of a ship’s huil (10) or its outer
skin {12), in particular by means of a grid or network (14) provided
with a subdivision into units {16), for example having the same
shape, having ordering means or allocating means (18) in the form
of letters, numbers or letter/number combinations.



