LASAR SCANNI NG FOR MOORI NG ROBOT FI ELD OF THE
I NVENTI ON The present invention relates to profile
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for attaching a nooring robot to the vessel.
BACKGROUND ART Various systens are known in the art

for assistin | b I ure
of docking a |§¢Mﬁ§§$§ﬁw&mglﬁg’@é§?
exanpl e, Japanese Patent Publication No. 2000292540
descri bes a systemto provide such a neans that can

NERELDEOITHE INVENTIONd of a vessel by
automatically detecting the vessel, at a low cost with

a rel aTheep;cssnhpn@erdmmtredatm otw profids escamaingprfor locating an
n Ied to a nted on a turntable for
c@?ﬁ qnt zgne ﬁéaanes&lgp Mg wgk&rcéﬁa to the yasgel-

time of scanning, the turntable changes the angl e of
the sensor in the vertical direction within the | aser

bﬂg@ﬁgﬁomvpngRqange bet ween a | aser beam

irradiation axis along which the position of a vessel
can beVdsbactesems drednowén dnel astniol hekisting evithehentraditionally
i rradi at| on _axis_along which the position of the

vaxsuil prosederedelt deaking arvassgl for deading tandturtlﬁfedlggn doar example,

Fabatiess o bEriiRRn R0 AT B0 SRR A YRR to prpvide such
t% 151%511"?&2&% ﬂ:gﬁ%ﬁ'ﬁe ¢ etﬁﬁth\iﬁgté,ﬁ‘e@lrlm gg L?ggés%[‘ t%y.-r@%fbmatlcally

erthing spee e vesse

t B&tetiise thdreassel, fat adiost tost with & @llativety sﬁﬁpkl wmﬁtutlon A laser
whi ch the sensor detects the vessel. \VWen the

n@eal@gr ms@alied ® paley sdmoviotesd ona me@tgble fmnc@mrolhng the direction

?@’%f%‘gggé,glib%uzﬁ i he SI t L A tltlr,nﬁatéep ?ng'érthe angle of the
{‘IJ{Q %&ﬂc@éﬁ%ﬁmﬁ%ﬁﬂﬁ} &‘é%ée%ﬁ& E}{] ]am mggl%gqgﬁge between

descrl es a Sys I'ng,

dg ¢ddeR Beain' ietad ationsdxig al@%ﬁ&hi@h' tﬁ@%oﬁﬁloﬁtﬁﬁ fesiel can be detected
profile of an object in di stance. The system

i ati highl tide scdiasothiee lmeezbeam irraghatiarf axisealgag evhiohithe '[p’osmon of

cates and identifies_ an ect ce the identity
wispelcqan; e geiscind af hew %&%@%ﬁén&yj dtpet fbﬁ Nessel by

uéﬂle{h%lﬁg‘ the laser beam irradiation axis of the sensor even when the position of
the vessel changes in the vertical direction. Then the berthing speed of the vessel
is measured by fixing the laser beam irradiation axis at the position at which the
sensor detects the vessel. When the measurement is omitted while the vessel
comes alongside the quay, the position of the vessel is detected by again moving
the sensor.

In a further example United States Patent Publication No. 6023665
describes a system for detecting, identifying and docking aircraft using laser
pulses to obtain a profile of an object in the distance. The system initially scans
the area in front of the gate until it locates and identifies an object. Once the
identity of the object is known, the system tracks the object. By using the

information from the profile, the system can in real time display the type of



information fromthe profile, the systemcan in real
time display the type ofairplane, the distance from
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airplane. In still a further exanpl e Japanese Patent
Publ i cati on No. 4303706 descriBes a systemto det ect

t he posi hi h is chan t bb and
HEnRER, e disting®, RionR i stonie, RS g Ye B Boin of the
”ﬁ%@h gl in the unloading work of the ship in real

Wt hout contact and without nuch effort. A | aser

range ¥o Redr al fuﬂhéxa@h@ﬂltpl@ Japage hPatbnt NBulslatipie No. 4303706
such. an unl cader. A i beamis made to scan up and

ddemeribesvar elyﬁemhmpdmtdhe iposHior aba tshipgwhigh & changeddy the ebb
:vj%qu govnaf ilgié’fh R T mgﬁ«aéb@&?%@ﬁfai‘ﬁﬁthe unloading
Tﬁéiléﬁﬁ‘i%é el 521 e bGP ARG PibwahBpi aie. A taser

@rﬁff‘de‘i’ﬁs RGCEE Bo thidd RERIE e(ilﬁ hlegt GAEW ‘an unloader. A light

han 'ing equi pnent can be conpufed b sed on the

dbedmis enatediot eanugp and dbewn tewgidea chig hidte Mppﬁdbammg a pier.
t he carag3I handl gmg equi pnent is controlled with t
resuis aeic heamgasuremeats, PE dlistanegsatlee vabuet lmhcatmg the

PRI} Bt Baebies T8 URIRRS of Wi 2P 5o kb Rag e be he ship.
eﬁﬂéﬂ%ﬁﬁé‘t q}&%{lkzﬂk sfiﬁ’ic@oefn te GRAIDD! §iGANRE Fgffhfhe ship with

urt er exan'p e United States Patent
Ptb@beaatblthe oufgo ﬁ@&ﬂﬁ@e@iﬁgﬁfehb esn desgurhputedttaked an the distance

vessel docking systemenploys transnmtting and
r sk ihe vy and engls d¢iotheheanl. ofhay tlmpptgr handdipgeequipment is

Shl ft g?ﬁ]r %E‘Lﬁ“ﬁrhoggﬁloéa Id\zgi@gge %/T?Agcl'éﬁl fsga%rc]:te as the operating
C&@Ae{ﬁe gq%?)r e 'ctaﬁl bJ ?g@at 90 th ﬁl%S%g églﬁgsr/]é% (At the t1p of the

speed an ion in 1 Oh a ong

Tog gy afaiihy efifpidtRlah@ihd SkE dbRR hachk %o@t@fﬁ’@f‘ﬁ@ts@np
for 'variations in the acoustical propagating

c har achestilta furthiert éranyule dﬂrmmﬁtj States PataitiPublxationtMer 3594716
anpl e United States Pateni EI i cation No. 3690767
ddeserip s@esa Y BBk VTS s VEtHEF doc lal'ggé.‘/%%@aﬁm@é@mtransmlttmg and

SRR PRy TR B oahs BRPDIR fraebBL il Yhnals indicaive
r 8F YOI08H) @6honefialbRE PhMidilardisp's R8BS MHd biBHaRRIé €dnverted to

Two such” systens are
digital form, and processed to yield speed and direction information along the
sensed axes. The velocity information is corrected to compensate for variations
in the acoustical propagating characteristic of the ocean medium.

In still a further example United States Patent Publication No. 3690767
describes a docking system for large ocean-going vessels, which comprises a
laser pulse range radar system having a laser transmitter and receiver, a
retroreflector, and receiving and transmitting optics. Two such systems are
disposed on a dock. The retroreflectors are disposed on the bow and stern of a

vessel. The laser systems share a time interval meter, a computer, and a display

panel. The lasers track the retroreflectors as the ship approaches the dock, and the



di sposed on a dock. The retroreflectors are di sposed
on the bow and stern of a vessel. The | aser systens
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panel . The lasers track the retroreflectors as the
shi p approaches the dock, and3hetime_ interval

e B a o RN hG -ERBTARE 0 CRERA oBPEgS ofs measured,

e T S
fpdthl the Aok, s Hevedel Jovitton HifH FoférenOe kS thd186ck are continually
P

transmtted to the ship's captain. In still a further
gdqspmy%i @hiig arfoSnatiers isFhen tanPoitted tot thershiyds cameinz 17
escri bes a systemthat has been provided_for .

gener dnisidl a ¥ ieéiﬂm‘f’@ﬁrﬁ%ﬂ@dﬁ@?\%ﬁl Bategf gl‘lgiléatt‘@l N 3707717
berthi ng vel ocit ofile of a,vehicle in. .approach of
HSbinron Solr bR b phrtasfe eatBiRRRFAGR] sommand
r f LV ject el ] '

S3ERls LERNSESD) B BLMRE! TR FrOARC LI 0l 49 dbbRshch of a
dRpRRiRY pssliibh. Ar dq%;ﬂef: yadur sysiesn iimcludiali & eadur trdigsceiver projects

ehi

velocity of the vehicle and the relative displacenment
tfignadobetweendbardasking pesitieniand the vshicle and respoadingly generates

A A RSB SR OB 0L 4Byt and o
e e T S

fErdip daticagive Nef raadiefpatt nhiial i berfaA@r eaiiigom,t Fesponds to the
actual conditions and i ncludes a sonic detector which

pReequeticy ahify sigrojleby scamting dowm ftam Bbe veitial tdoents in accordance
vehi cl e and the,  docking posjtion and rea ond

gerbriecdointr soiLatobalScishil i 46 158 Sder, counter in
t t i g . .
Sokfing8 ohifh SR0h, SEftions ABCIhLBDTa "SOUR' detector which

icﬁeriﬂdi&{néﬁgr 1§ RORRY iRAAIS Hetwedd BHsT&tislet AR1 8RS dGKiRE position
ount signal5 to the radar counter, correcting for

earid rrespoaidnedy gedarates acairguted etounbi igadls condictomiance Avith the
velocity profile generator responds to the r

d
c h@d sonipenerghdingacaiva efsackug] r@ﬂﬁﬁ?ﬁ'@ﬁﬂﬁ‘eg@fg{é]@ to the docking
t hi locity,. ilge which
RN ENTRLRIN A TR L T
glﬁgﬁ‘él@% e &gg]“@&gntéf, %&tihg?bf%bfﬁ%%eé@ ¥ctual and preset initial

crepancy t ween t'he actu and desired vehicle
besridiiions. P otldcity profile generator responds to the radar counter output and

generates a programmed desired berthing velocity profile which a comparator
responds to the velocity profile generator and the counter for generating
command signals indicative of any discrepancy between the actual and desired
vehicle berthing profile.

In still a further example United States Patent Publication No. 3754247
describes a display apparatus which produces a display of a ship, a line
representing an intended berth and indicators whose separation from the berth
marker line represents the deviation of the closing rate of an associated part of

the ship from a value determined by a function generator which generates an
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In still a further exanple United States Patent
Publ i cati on No. 3754247 describes a di splay apparat us

wohiosiopeoduces a display of a ship, a line  PCT/NZ2005/000144

representing an intended berth and indi cators whose
separation fromthe berth mark®r |ine represents the

devj ati on of the cl osi rate of ap associ at art. o .

{QPALIIHN BoR %I%@aggtr%?rﬁ?‘?{gﬂlgb CAItaRET iogﬁhg part 8 the ship
r [ ich generates an- Aoptinum function from

?@ﬁgﬁég?‘g‘ﬁﬁesenti ng the distance of the part of the

shi p fipomif Aerub®et Rxampls UditedaStausst Peene PaBlibatidhIN®e H340936

States Patent Publication No. 4340936 describes a

rdesciibés Dnavigationayedd spstemcinehidige a miccompresses baving peripheral
havi ng peripheral nenory devi ces _and bei ng prograrme%
apemory algvines yande heing, ptagsamynade By :idPadiondy JBFMSEYS the system
f.or asuring variabl e paraneters and t hunb it ches. .

B PR KRGVRSIREE avabie spamiteti ik hbEE cSyches for
: LN h r t a a

ﬁgé@éﬁ[&g EndiAMEREGhaRar Rl GhS Iﬁwggﬁfc@ssro‘? Q&E%)uﬂﬁ ugrr(])m such

for optium navigation ta I nto account

frugimetra Snte@wareadoutc dataendededt foaneptiuhd natipation taking into
system having switches to select which data is

dicsplialy suclndacthes evileeway andecuwguicneti and ydrpfs| thed sysdeia having
the di splayed dat ei ng .acconpani ed b | pha i ndici.

(iR Jo Selert SR AL ARRT S Ay dhe AtichrS Akaeauetiglly polled,
St i £ ur [y X ' . St : . . e s
At ipglRY R B398 ot o s . #paH3h i unjqely identifying
ié’b@h(‘(ﬁglgayeiyﬁlﬁ@ié&}ﬁh@_ssi stance in the docking of

vessel s uses a radar sensor providing a relative

vel ocilnystdl gnfurthien dixaniple dnifed StatesePateny Pubdicaiton WNo. 5274378

between a ship and a reference, such_ as a, dock. A )
viaseribes at felaiiie Velopity sadicaiaresysigmior assiskmse Wetheodocking of

) o rel ati e . . e
CYReH RrS AclehCilp! By fupl A¥eBLOD eI, SehBh Mdicufte of the
PRIHAR! €GIP€§ﬁiB%C§I@% kR &Rd QF réfBidnc6akhdiEds by dobr. ﬁ& wireless

captain o e vessel has a receiver for receiving the

t trasmittet askosiaedvitnthearndanstémsar oeccavesasagé delative velocity signal
receive, fromsaid receiver, a receiver sign

il nits o Sl lndraatve: o SadoFRlptiEn o 16GIBY signal.of portable

trrgggi[v% gﬁ@\éﬁ@\égpg %{9@%@2}'&%& %lg{i %82%"8 a(%ril %%tdlg gfegshe? has a receiver for
receiving the transmitted signal and an indicator arranged to receive, from said
receiver, a receiver signal indicative of the transmitted signal and, thereby, of the
relative velocity signal for indicating the relative velocity between ship and
reference.

In still a further example United States Patent Publication No. 5432515
describes a docking information system for assistance in the docking of vessels
uses sensors providing information indicative of the relationship between a ship
and a reference, such as a dock, a coast line, a river bank, docks, bends and
docking areas. A computer coordinates the information. A wireless transmitter
associated with the computer transmits signals indicative of the information. A

portable receiver and indicator carried by the captain of the vessel has a receiver



reference. In still a further exanple United States
Pat ent Publication No. 5432515 descri bes a docki ng

WO pdoetomereé on system for assistance in the dockP@myN&£005/000144
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vessel s uses sensors providing_.information indicative
of the relationship between a'gﬁip and a reference,

bR oS 0Bk wihERBRY bRy A T indPROr LB o display the
'tiﬁg&frﬁ@cidﬁ? PrheAelidiS & ivdrS ARDThERRE MERORLAISH WM 1 ship and on

conmputer transmts signals indicative of the
i ghope,naid tetephéngooh @i ship evdck eonanuhicaidi with tie campited and into
b‘féct he captain of the vessel has a receiverfor
r

delephone link writnsherethased pomunieatipian i ndi cat or
s on 6064 S0 e T RSEALS: eTOS ORRRESn o, sa0665,a
55 AR 0 % S SOt vy

Sdl‘éiéﬁnﬁ’@ﬁ@ﬂ a@l@'ﬂ‘ﬁp’lhﬁﬁ id’ﬂ’cﬁe dhﬁg@xbiub lrelatibecbife @nagPkBerein the
United States Patent Publication No. 5969665, - an

i el off it vessélogpeaddeampahatldsngtr o lapateal forrthe objest evasion tactic
vessel manoeuyring by a determ nation and displ ayj gg
omane_gHy aRdas cpliskn groidancs mangpuwringRad shpuid e located for

end of .the vessel eed-vector s L d ca

FBF biced pUERAC andRE SotRiGeRlons AR  Plodfale 15 apparatus
C@éxh?ﬁké%”%@wj(e@?H&goﬁ%ﬁeé%!ﬁd‘ﬁ@r, Ao Wydiche 4 AsRE@bus criteria
for e object pursuit and/or 1 nterceptiodn tactic

NEstieg \systeen, dihénitippdatat pebcessupy at dsasaonebdlisplay and a dangerous
di sposition evaluator, a control system a dangerous

crelatig eowree eppg dstesménar, meludingiaa ingerfacepyigaalsdisiribuger, a logic
aEbRch) SRR OB T ARELS e SR 8l B risine o
Strr%ﬁ@goﬁme%e Cfﬁﬁtéf?{)n Hcshona sthnthdtbP U4 Ghu ﬁeﬂfdijﬁﬂér and a data

ssing system “conpriding a trigononetric function

Phiveesse! The B rel@ivalicbuel eonedi Med@ispByed cordat deast one
processor. The dangerous rel ative course zones are

dinsli¢adgmdpmviag theaeperatos widh dhae opossihibipi tg evmduate the danger
g%grgtgg};] sglqt}ttgfg{ QI%}] ?%ﬁ%ltfyké%lé\%t% agé@é@rltsk%ﬁétggnggln & 'for collision
“BREOhE AR TERECHS: Dkt sbl bRl IEEILIY B i wsened
apSisenRetiv esfRleulARs eked@I@EUVr i ng execut i on.

In still a further example United States Patent Publication No. 6677889, a
auto-docking system has been provided that can automatically dock a ship. The
auto-docking system provides a close in radar system and a secondary propulsion
system that is under control of a docking processor.

In still a further example Japanese Patent Publication No. 60-187873
describes a system to achieve automation and labour saving in the operation
necessary for alongside pier of a ship by perform a docking operation based on a
video and the distance of a target object obtained with a TV camera and a laser

distance measuring device set on the ship. A signal processor processes a video

signal of a target object taken with a TV camera and a signal of the distance



In still a further exanple United States Patent
Publ i cati on No. 6677889, a auto-docki ng system has
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aut o- docki ng system provi des a close in radar system

and a secondary propul sion sys@emthat i s under

contrgl of a dockin rocessor. In.still.a further

dheiepl oS sl CRRBEF casdsBHOREVED. A6PHBEE to a program
ri.bes t | Qve : tion: :

SRSl Ml BEoBULBHRY HARiGEH BeBen the targer

Qfj et HRARhEShRE WRICK chabREkdsnibcaRee detcdmikaidatopthertarget object

vi deo and the distance of a target object obtained

\in trbalatimv. Thewignadpdoceskasaso dutus aedovkingicommandvbased on the

set _on the ship., A signal processar processes a Vvideo A

qogittanabrelatiopshipibeswpen the tacaet QRiest andrihecship ighils quiputting a

si.g}r}ail of the dist ancgt her eof rregs I d wwth a | aser

el fe gprain oy e deue SRS RIAES 2 program

Previ Qi1 JefRfcf SahfDIETRHIKAL SN PafRhE PaBfbation No. 4063240

rel ationshi p between the target object and the ship,

vieisetib&nahl efecdtonie cdockig defsesni ntiliziag af niieiplieitgedf sensing

object in real tinme. The signal processor also outputs i

asubieystemy tordaive vadedisplayt Hooksg tpasasicters| diting sthicp docking

N R T A AL T —
S bl Pl g DR I Gl e s

Qﬁﬁﬁigﬂﬂaesugémgw&ﬂahbams. Rafmmhdteifdl hiel dorivdd SiRMmsidaga gathered by
subsystens to derive and display docking parameters

csensory thiteindbrdei mreceper aily anondindspand patesive ongptlagpldr system
i nc] ude bow and stern velocities ship' s yel oci .
pehishistermnine the@ngy PoSonl 1 gelegiedyre en%qq{qy?aeon aboard the

S dbtct Skop vl o Bl R BGRERY 8, FRR St dty from o
tﬂ%ﬁalirﬁﬁia%’éiﬁﬁ%rﬂ 8qRhY¥6n AeYinFRRBRN AR MHiF. Raf®S RicWSurements are
onfy doppl er system which determ ne the ‘angul ar

peesbivipdished by wiiliding ddseleier pulse radaratyistmsa bapabde phieletermining
ship and a signal with a frequency representatjve of B
t1aBge P esusasiegcin therqrdm af ong rfsp%l- rAdeiemedry gk, between the ship

Ao PORE RGBT A BLedns R BE LETRAMERRY, diline daa
" co ot . . .

SHRERM) S RIS 5 108 IS LIRS ety s

to the docking pilot.

It is therefore an object of the present invention to provide a scanning
system which overcomes a disadvantage in the prior art or which will at least

provide the public with a useful choice.

BRIEF DESCRIPTION OF THE INVENTION

In a first aspect the present invention consists in a profile scanner for
locating a target zone on a profile of a vessel comprising:

an emitter adapted to progressively or instantaneously radiate towards said

vessel;



and the shore based system provides a neans for
si mul t aneously di spl ayi ng data on board and on | and

war@efoar720 el ayi ng docki ng commands from the | ePCNZ2005/000144
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master to the docking pilot. It is therefore an object
of the present invention to pr6'\7i de a scanning system

i o Sfscerar roQaing FSiERaL Afort it atabiniEh et hercon;
cepoot? CRA g B bR AT b RoCIRH bl ot Shélising said

seaftieranidofeckiving sad sghall 48d adapRdon deterline the Gfertical location
vessel conprisin an emtter adapted to progressively

oof$aidtargehzmm%ﬁweetdisaamdrowar ds said vessel;a
receiver providing a,signal |ndicative of radiation,
| noi dePereRBEaR 99%90@5%3 FRAQTEIE %pé@é%%ro\fessﬂmfg\pﬁgg systems

. . . > Ut SRS o
BB IPChE B Brd Phra B, e ”: o et e ne ¢ he
verti Claileféﬁﬁgﬁe isqfd Aoctld rbB6t9 RiclFRRE ah eét?édh}tt)’r?etntt gﬁgad adapted to

scanner. Preferably an associated nooring robo
otipape tesail tasget koneng systens are | ocated according
to said target zone. Preferably sajd nooring robot

i ncl udesa dhrther agpnes the paeseati dprandionocansiiy an toprile scanner as
BbibelStR et ot phetelt st er 1 kBt or e o
descriped WhaEL 'aﬁpe p'tﬂe zyg%steh? Envehtfon' 85Rists if a?groaﬂle scanner as

further aspect t res I'nvention consi Sts

Phé&tldbefareate’eribéd wirkeinnvaed eortroRscidcbies Waky Sichalsandl converts
controller receives said signal and converts the pol ar

ciherlarcowrdinnte datatcantadeed iherain o rectangitlancedrdimates.
Preferably said rectangul ar, coordi nates

)
conpr | BETEABIHE] Eearr Al CrBiAle COmBss aBraps Sgstipnal profile.
contr ooty LSERLAALTS SARASAASLENGH HeeBORSL 1Rk Rhnates 1

to deternine-a derivative pro
edi&letmiic® @@Nﬁﬁ,@lﬁgﬁﬁgy portion of said derivative

profi Ilsreferably said edges are defined as any portion of said derivative profile
over a predetermined threshold.

Preferably said target zone is between the uppermost edge and any
significant intermediate edge.

Preferably said target zone is a predetermined distance from said
intermediate edge.

In a further aspect the present invention consists in a profile scanner as
hereinbefore described wherein said scanner updates said target zone location
periodically.

In a further aspect the present invention consists in a profile scanner as
hereinbefore described wherein any one or more selected from the following are
also determined from said signal:

gunwale,

rubbing strake, and



over a predeterm ned threshold. Preferably said target
zone i s between the uppernost edge and any significant
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predeterm ned di stance fromsaid internmedi ate edge. In
a further aspect the present rAventi on consists in a
profile scggé]ege ag her ei nbef ore descri bed wherein said
scanner up VeI d target zone | ocation

peri odical fyhek nas?e&’é" e g{rgﬁil@%beﬁﬁkﬁl Q:roglgi%fbt in a mooring robot

i nvention consists In a e scanner

heoehedetprae nitwsbig Hadilithef@ maevtihgone floatin@reessel adjacent said
selected fromthe followi ng are al so determned from
smodring daclity, gaidvaraoring wabob incdudiage, andtide | evel .

L”nﬁoﬁé‘%c'%fr o T lngiiol e mis o BORIFEYessehy |
Faci | 1gteebia e YR PrB A EPP Rl T 3hbons tyile:

to | OC@FFofH@ts@aﬁﬁh@ a3 AA8in9dd fRhsly bhe %tf:ﬂ!i@ pYR%dBRlg cl_a%jms to control

actuators to nove said suction ‘pad relative to sai

nsadd iaotnat@sitbi dffect at deadtid eoniralbettverdicat lpasitoting) ofizgid suction
one of the preceding clains to control said actuators
tRadef fect at |east a controlled vertical positioning

of said suction pad..ln a further.aspect .the present o1
nventiioh FGthid wPESt theprisctiieichy Poitysth OF PpGRRk Jacility for
VESSELES vl Sk #ERAES ok eRAl: ORE MBOHihA%IbRPAUs Asreinbefore
her el nmbef ore "descri bed. In a further aspect the

pd&edbed. nvention consists in a nmethod of nooring a

floating vessel adjacent a nooring facility of a kind )
as herlai mfuther aspecidhe peeseobinyicntipn gonsists in a method of mooring a

floating vessel adjacent a mooring facility of a kind as hereinbefore described
comprising

operating the profile scanner to scan the hull of a vessel

allowing any adjustment in the vertical position of said suction pad in
response to the profile scanner

engaging the suction pad to the hull of said vessel

sucking the suction pad to the hull of said vessel. |

Preferably prior to the sucking of said suction pad, the profile scanner also
scans the surface of water adjacent said mooring facility to determine the sea
state, wherein the sucking of said suction pad is to a minimum suction pressure
correlative to the sea state.

Preferably prior to engaging said pad to said hull, the profile scanner also
scans the surface of water of a tidal body of water adjacent the mooring facility,
to allow determination of the state of the tide of said tidal body of water, wherein
the vertical positioning of said suction pad is dependent on the state of the tide.

To those skilled in the art to which the invention relates, many changes in

construction and widely differing embodiments and applications of the invention
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operating the profile scanner to scan the hull of a
vessel allow ng any adjustnent in the vertical

w@emsiioro of sai d suction pad in response to tPEI/NZ2005/000144

profile scanner engaging the suction pad to the hul
of said vessel sucking the suefPi-on pad to the hull of

sai d vessel. Pr eferablﬂ\{ prior to the sucking of said
st sBazes dhemselves gritheutsdenasting frers hieasroperef the invention as

AR maine rendSEPBEEY. R doffoRins" dpiddie feribionp herin are

e BT S ab] a%s@aﬂét oAb ? o Py Titing,

engagi The $@vechtidaccdmisiaisl tlliél &‘bregbh% P Elsbeerﬁﬁs‘?efg&@ rconstructions
al so scans the surface of water of a tidal body of

veft whichdhe delbowingegiveo exampleacnly.ty, to all ow
determ nation of the state of the tide of said tidal
body of water, wherein the vertical positioning of

BRIEEBESTRIFHON OF PRI RAWINGSATeR The
' nvent@ﬁg fﬁr@fe@fe@sforiﬁiﬂf' iy ?f&%ﬁt hﬁeﬁﬁﬁﬁtWHPhbﬁnb@%smbed with
wi dely differing enbodi nents and applications of

| le¥erahcotvibielacsompenyingirawdigsan whichput depart | ng
fromthe scope of the invention as defined in the
appenddgues 4iimng. blppk disgranpshewingathe Rtena semmiopeniaecording to

her ei n | ustorative and are not intended to
B9 elﬁnlaﬂ@ngegﬁggﬂf{q metsgﬁtg‘ v It\é R ¥ Ent i on conlsi sts in
the f ' ctions of

whi ch 1Eay B S0 uR0raR ROES DL DI

DESCRI PTI ON OF THE DRAW NGS One preferred form of the
present invention will now be described with reference

L?m;@lmmsﬁammmmﬁmwmnmm elisa
Lo onc BRDORPHERS ofSt halRFBatARal gk ?ﬁtﬂ% AgAfcatioq enumbers
ST B SN PP AN oo PETER03/00001 and

IPCEMNIZDS @067 Red ﬁﬁbrﬁﬁﬁ’cddmbmfbwwf&%hée.

In one embodiment now described the present invention relates to a device

and method of vertically targeting an attachment pad (e.g. the suction force pad)
for a mooring robot onto the side of a vessel. Prior art attempts at vertical
targeting relate to the use of tide charts and a lookup table which either identifies
the vessel or key attributes of the vessel entered by the operator sighting the
vessel in question.

When a vessel 110 is alongside the mooring facility such as pier 102 and

near stationary, the scanner 100 may be employed to detect where an attachment

. zone 112 suitable to vertically attach the attachment pad (such as a suction pad)

of a mooring robot 104 to the ship’s hull exists, as shown in Figure 1. The

scanning occurs prior to the suction pad being attached to the vessel.
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the present invention relates to a device and net hod
of vertically targeting an attHthment pad (e.g. the

0 VSRR OGS G oo 00 o
B RO LB bR AESBEEytos avt

oforindf forane Qonko! ffigamly the operator sighting the
vessel in question. en a vessel 110 is al ongside the

nmoor i nfhé Scahné¢rymaycdweep theesideOgrodile afethe milhvfanaessel 110 to
the scanner 100 may be enpl oyed to detect where an
odeteetipegxamples 112 suitable to verticall y attach the

oL achie) 2% LECTD R, oL on 02 of & morine

Fi 1+~ Th [ i Of [ d
R R

coul d be (i of 6 eMndot Ay Sl BT e [ ne | acer

the da§ a WiitR of thé B@l'tiﬁtgfd}rr&_ﬂbinfg%‘trakbﬁ)wj‘éﬁﬁﬁ% lupfre@{ e4¥ hull.
The Scanner may sweep the side profile of the hull of

a vessel Cuirtertaidddtecdtlfoor exanpl e:  Vessel's gunwal e

108. Target attachpent area 112 on the side of the .
hul | . Wipthgraboe intarmiatigndhe papibiongl eentendelamants of the mooring

riatt 4B cuthie Consilfbds {8 SRR PaRoRE Tk iy e vesse

L0 OB R R0 s BIRLBAEOEI ek b sscs i
posi t i Bniadylivén t tre thiy] e t Beannessalayatala propideprihat €ollowing
| ocation to avoid any protrusions or openings on
vindemhaticn fhw anyrpaatianthotity enshihping epesatstanner may

I i.de.the fol ] qw i pf ti f t
Zuf’ ﬁof; ? &h@ftifgcpﬁ@tmpﬂg tol\g‘pgglglgg ﬁﬁi%nglohg&de,o{)y 6::%¥n;§)a?‘1rng it to stored

data.

e Act as a tide gauge to provide feedback on the tide levels and any
unusual fluctuations thereof caused by for example tidal waves or
storm surge.

e Establishing arrival and departure draughts of each ship.

The scanning of tidal height has the benefit of allowing the suction pad to
be positioned at a height which is appropriate to the state of the tide. The suction
pad mounted from the mooring facility, is usuvally free running manner in a
vertical direction relative to the mooring facility. It may have active control
exercised over it in a horizontal plane in order to keep the vessel within a range
from a desired location. However free running vertical movement of the suction
pad, once attached to the vessel, is required to cater for tidal change and vessel
loading changes, which displace the vessel in a vertical direction relative to the

mooring facility. The mooring robot will have a limited range or travel of the
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fluctuations thereof caused by for exanple tidal waves
or stormsurge. Establishing bkrival and departure

O RS RS0 BT AR oo b 8 v Hled n veria

POSH L d,.at Lght i chn : | at.e .

PRl VBRE R of g SATIaLIA ) URGRIERNE B sk bl tide by the
nRanheg thepbsitibi ofithe Yastddn pad efEbe 5@%@%@??1&)_@ fo efigdkring to the
vertical direction relative to the nooring facility.

| vesvelytonensaraithe suctmonpadis affiaed i(selecvterariyt détactad objects of the
horizontal plane in %r)der to keep the vessel within a

r BiHld Ehat maay aprguent dieh) otoapsseme apidal,lovel determined vajtical suitable
verti.cal e t j0f-the.suctjion pad e attache 0
Vbl o PO RERRIS e %I A OF R3F roRISE DR B2d shSuta be as
v [ ol i ) ' i S0l [ d .
V8B L) PRAIOE CAASOEE 1o M RAFLRE! O B A R gy it s
Theximity) nwsitidied i |dr hearethe Uppért Gehit aTgits draviel avelsubsequent
of thesuction pad in the vertical direction. The

sdoppiig pide eyl secrmoallivedthensuasion parl faitemaii dtached for the
CinaBinyh (il iciore Yraeyi fhS Ve BEHE oL ifs Fawcli its vertica

Cafysbe controlled, prior to engaging to the vessel to
ensure the suction pad is affixed (subject to any

det ect 8chrpbh® @fsthef whiee may laldohallowsy det@ufnitiGit efthe sea state.
to assunme a tidal |evel determ ned vertical suitable

| ‘Sbhatinfonmation gathensteofi seat statet ¢aebe sised byrtheedavidaibf the present
the suyction g};d lzhoul. be as cl ose as possi bIE .
(HyspteR tocaniolspedfy b suttpleninqtion, Rresyute Epmithe suction pad

S | . e t..qr t [ ,m t

SHEMEE AL U PR A B i3 RGPl 08 BRI cbrotes o
adth e Wiklss UBid ﬁﬁg%duir@ tREARITNPreaehe tb ket &% level suitable to
maxi mum dur ati on before reaching'the lower limt of

i ersure dhetlthervesse resratincsdcuray|lecatSd adircegt die tvering facility by
water nmay also allow a determi nation of the sea state.

THhe rPhelopiebobn gat hered of sea state can be used by

the dey¢ gca?nfniltlg ?ne{)yr Sgceur}tduring a period immediately prior to mooring of

a vessel taking place or may be ongoing to allow the collection and recording of
tidal and sea state data.
Examples of components of the system which may be used to implement

the invention will now be described.

1. Hardware

The present invention in one example is integrated into a PLC based
control system, including:

¢ Single line laser profile scanner.

e PLC “rack” based Multi Vendor Interface (MVI) module.
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invention to control specify a suitable suction
pressure for the sucti on pad engagenent with the

woe@smb172A rough (i.e. choppy) sea state usual PT/NZ2005/000144

correlates to strong winds. This may require the

suction pressure to be set at- Btevel suitable to
SUre that the vessel remains securely |ocated

agj H¥he nmooring facility by the robot or robots.

The SC”?HQ 's@&uﬂﬁ% Sggfeﬂ{ MHQ&@Q@ tﬁi%r“p?? e[gsg ﬂio%it%r%gt the vertical

prior to noorin a ves akin

oaie ifodthieGnabtiggvuhite col | ection and recordl ng of tidal
and sea state data. Exanples of conponents of the

syst enWiteinch Viwebes lmesdant @nidnplosednt being 1m\pesitlocnnto moor the

will now be des Har dwar e The present
mltﬁéﬁtqraﬂﬁ R¥eeh eepaﬁﬁr@e " butten ogr aHemanMachinegterface (HMI).

s, SO0 2P B R e bRk T v i
| fiqaedtag and Mgﬂa’ceﬂ%%ﬁuﬁg p% ¢hé ét%ﬁle-{&% defiaka '1H Qechﬁon 3.

systemw || provide t position

vertical axis for the nooring un|t When a vessel i's
pr esent and close to belng in p05|t|on to noor the
operanite! Banamgiensss the "pre-stage" button on a Human

v equest: MAFE TG (bt fRpneear S rhes sty vk
ot i noute RLERRER £F cBurk AL UC g BN EPRREIEE th poanner,

stihiepunfitois bex 1doldhg hadeaidax bephe- stage " (mm) This
parameter is to ensure, that due to the effective

range Bf Mimenge serrtéon] tanget arda hdighty@mm) ooki ng at the

next rth. B. Mninmumyvertical target area heig
(mm) This 1s¢to; gnsime ﬁﬁétt the ship; serigingpand; faltlggrt@atamp distance

FdeleBE thD ?ﬁgﬁé@? p%'nftt@f]%ﬁy lower disposed obstacles such as the rubbing

strake or lowest point of the desirable attachment zone, and the lowest point of
the highest desirable attachment point or the top of the attachment area defined
by for example the gunwale is large enough for the unit to attach to.

C. Re-scan timer (mm)

Once the scanner has been asked to provide the PLC with information it
will be asked to rescan to check the data collected based on this timer.

D. Max height variation between re-scans (mm)

If the height difference between rescans exceeds this parameter a warning
will be posted on the HMI. The operator can accept this new information or
cancel it and proceed with the old information.

E. Change vertical setpoint if rescan variation exceeds (mm).

If the variation between rescan heights is less than this parameter the unit
pre-stage vertical setpoint will not be altered. If the variation is more than this

parameter the vertical setpoint will be updated.
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bet ween t he hi ghest point of any |ower disposed
obstacl es such as the rubbing strake or | owest point

woboobloer7desi r abl e attachnent zone, and the | oweST/NEZiIOBN00144

of the highest desirable attachnment point or the top
of the attachnent area defined3py for exanple the

g | arge enough for the unit to attach to. C
Fé-%\%grp‘fl? P ) Once the scanner has been asked to

pr ovi ﬂﬁ?é Q@ E ];@heg dhnlfag’ HTﬁtdaP'B gé%‘ﬂnllﬂ £H2E ?Izl%ﬁdretqﬁested may

resca ata coll'ected based or
aIPardVBK 10@ideteesaicpaitipbiek Weeseria® coaRAGnicAdn the angle
If t he hei ght difference between rescans exceeds this
@naneteanends whOrfi dggnees) atxk theodistace frdrhdhélstantiBndo an object in
a&er ator can accgept this new information or cancel it
entHidbe secrmmer i ﬁ%twqfﬁf ormati on. E. Change

tvﬁét vaainpisried st FRSAB L pdhed® 6¥ R8ERS Kiling ver five
not etlgfe L& g@d tdaf] goﬁhﬁgﬁa&’ Pel éSilerRft ﬂﬁhﬁf)olﬁfﬂdoordlnates to

tere If the variation Is nore t

pecanghilr ddvedinatdsi caln sfuption(s) Wk | thize (thpsst daka4gomts may be
Data Col l ecti on The scanner 100 is a Iaser radar based

mfﬁerqm@ted tohEnd ﬁ:bq @thé of “naty d\,@@pg The mﬂntlwah the greatest

ToiR GF Btnae nk e weedg dafte? S adtenie aither Sishapaiph foodetermine
ft,FxQ 'ﬂ)éa@ﬁ) ﬂg géﬁ&%ﬁblﬁ@ &Ethe! lﬂll{ fv?tﬂtre?e&eﬁ&etostﬁ@ RD&o” datum.

I'ess ware my Cco 'S dat
aver ag@ekﬁ&hgjtcﬁl? g€ 2rithadbatoPMogic fsi iV18segied starfifg by selection of
averaged data points may be converted from pol ar
co qrastiget @ositionr 200angliarscemmardinitintes . amth asquires odgts) in polar

for this e) da poi nts may be differentiated t
fGapad W@S%%ggﬁweé PR LOISErSid @ctangreiéarrf&omlnmsﬁe&renced to

0 SRS e RN cTENRRe 3P RSB0, o o

Q{cqhiﬁ‘tlé@%‘f og; t R aADS) Albbi stk BHA Itidd fehel 208 €Tk F)Qrameters A

zero um Referring to Figure 2 the contro
Ia:!gi B are ddléulstedal B Fherprionessbyauses dot pariodfC 312 and calculates

pr esti OSI tion 200. The scanner initjates an
geg 4. ,?hepgpglator may choose to continue 216, and parameter E is

caloulated 218 before continuing on the next interaction.

Where reference herein is made to the suction pad of the mooring robot
engaging to the hull of the vessel, it is to be appreciated that this is the preferred
location point of the suction pad. However other location points such as part of
the superstructure or extensions from the hull may also present suitable surfaces

for the suction pad to engage for the purposes of mooring the vessel.
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coordi nates 202, followed by conversion to rectangul ar
coordi nates referenced to the scanner 204. The

wo ewbamged ar coordi nates are differentiated 20BCT/NZ2005/000144

al l ow acqui sition of gunwal e, rubbing strake and tide
| evel 208. Then paraneters A altr B are cal cul ated 210.

T@mgess pauses for period C 212 and cal cul ates
p r D 214. The operator nay choose to continue

2{L6, aﬂdﬁﬂ%l@nﬁaﬁﬁeﬁ f{)filﬁ?c{édrhgc at Bl 1800 Tl cprofile of a vessel

continui Ag Oon the nex tions ére re
hﬁﬁﬁpﬂﬁhg;ﬁade to the suction pad of the nporing robot
engaging to the hull of the vessel, it is to be

appr ecarmemdtterreataptdd to pregtassivehebeinstahtdnpoasiymadiadé tuwards said
of tgg suction pad. However other |ocation points such
&SpAEt of the superstructure or extensions fromthe

hul | L I t suitable surfaces.f.or .th

suct | ontssRir R PRI Bldon hfcsliVe B a8t Bh b Rept tpeeon:
vessel, ebhtrdfferd or &c@é&fr'ih&uﬁﬁ?&%fecf RstruG8hd, H8r Bnergising said
target zone on a }r)Jrofl | e of a vessel conprising: an

egmhittee randld@ptiving caidrsigals ahd eldypted tordtamiiasehe skeptical location
radi ate towards sajd vessel; a receiver providing a

sofgiaid targeli zonei relatiyk tp sganndron i nci dent thereon; a

controll er or @rocessor i ncéudi n sgor d i.nstructi.ons .
r - erfr OFOLHIR SERIE Bntlatad I FIgE 4 YR E g SpiRid mooring
33 oRHPBiRY v%%eﬁj sﬁa{aﬂrgesg{:s\?@nysfet l'é)féﬁﬂxd:gr%g@fd}iigé‘tc%ai& FiBet zone.

target zone relative i anner . scanner

3 cl ahnpebfile sdadhep hswleieed) ianclalin oz i wh&dinaid Aboring robot
robot or other vessel anchoring systens are |ocated

dochidgs g attackaiedt pad gdaptedteenggedopeik targetgonaner as

claimed in_claim?2 wherein said noori robot i ncl udes )
a‘L at tgcw g Sﬁaaalea&aﬁﬁaéale@dne@r@/aa@e pgg%meqeé%ﬁlalms wherein

ﬁ]c?em[%ttex‘gls%rl%lxj e scanner as clainmed in any one of
the preceding clainms wherein said emtter is a |laser.

%. A PAOHOIfige SEAMMRE RS *faifiledl HEShy Bné Y (B Pr&fedideclaims wherein
precedi ng clainms wherein said controller receives said
sSagchadordradler orecervies $dié pighalr andocdnveatse thikatmolar coordinate data

contained therein to rectangular coordinates.

6. A profile scanner as claimed in claim 5 wherein said rectangular
coordinates comprise a cross sectional profile.

7. A profile scanner as claimed in claim 6 wherein said controller
differentiates said rectangular coordinates to determine a derivative profile.

8. A profile scanner as claimed in claim 7 wherein said edges are defined as
any portion of said derivative profile over a predetermined threshold.

9. A profile scanner as claimed in claim 8 wherein said target zone is
between the uppermost edge and any significant intermediate edge.

10. A profile scanner as claimed in any one of claims 8 or 9 wherein said
target zone is a predetermined distance from said intermediate edge.

11. A profile scanner as claimed in any one of the preceding claims wherein

said scanner updates said target zone location periodically.
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profile scanner as clained in claim5 wherein said
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profile. 7. A profile scanner as clained in claim®6
wherein said control l er differéntiates said

rect angul ar.. coordi nates .t o.determ ne derivat.ive. . .

deot {12 prafileisinger fa Shumprdh 2y wrsphily Piriigkglaims wherein
e . Iy any : L )

S5 GF, Gobir S RRR ] ST HERURHIAR B Y ke At Bnfhey From said
@i@aq_fi | e scanner as clainmed in claim8 wherein said

arget zone is between the uppernost edge and any
si gni fi cantgunwaleyredi ate edge. 10. A profile scanner
as clainmed in _any one of clains 8 or 9 wherein said
t ar get zonduobing %ﬁF&l‘&emm ned di stance from said
i nt er medi atte efle%el I I . Aprofile scanner as cl ai ned
in any one 6‘?6 S'precedi ng clains wherein said

slc3e}_r1nei c‘g?ﬁ%%‘."%?{ %}%u;i‘{tﬁk% ?gﬂglﬁ)giﬁgafabﬁﬁy, for mooring a floating

peri o sclalmeofln any
ongséfadifenpssidadondng Faiility, vdidr mooriagyoboteinohidimg;e

selected fromthe follow ng are al so determ ned from

sai d si speilon pashtdesata oipithe sisierafisaid Haeting wessebvel .

13. A nporing robot unted to,a oring.facilit f.ar

moor | APIAIPTORMALe sdsurioppad Bslatde lsid Boqre factity,
facili i ri R0, 4 LR [ |

to | oc%iggo%%tsgaﬁ% ds? iqg%l of fsl,laélﬂ%}pw%gtﬁ iq}]egﬁ{/eggg%kﬁ@almo control

aGlid akRiafork AoNErfect i 18ast UC tdmrolpablveical Fuﬁtibﬁirtgabﬁ said suction
nooring facility, a profile scanner as clainmed in any

opel.of the preceding clainms to control said actuators
ofh.cai & Suering, S0y T HOHS g A PIHiEY Thpppdss 'l least one
R bR pjgaeces = Teast one moring
15. A method of mooring a floating vessel adjacent a mooring facility of a
kind as claimed in claim 14 comprising
operating the profile scanner to scan the hull of a vessel
allowing any adjustment in the vertical position of said suction pad in
response to the profile scanner
engaging the suction pad to the hull of said vessel
sucking the suction pad to the hull of said vessel.
16. A method as claimed in claim 15 wherein prior to the sucking of said
suction pad, the profile scanner also scans the surface of water adjacent said
mooring facility to determine the sea state, wherein the sucking of said suction
pad is to a minimum suction pressure correlative to the sea state.
17. A method as claimed in claims 15 or 16 wherein prior to engaging said

pad to said hull, the profile scanner also scans the surface of water of a tidal body

of water adjacent the mooring facility, to allow determination of the state of the



15. A nmethod of nooring a floating vessel adjacent a
nmooring facility of a kind as clained in claim14
W@ oivpdseng operating the profile scanner to SPERNEZR®S/000144

hul | of a vessel allow ng any adjustnent in the

vertical position of said suctlfon pad in response to

th of.ile anner . engagi t.he suction pad.to the ,

Fiffq O paid 4Rl Ry ep! Skt HGCraiR Tag dETtsRl pRatiopinggf said suction
: i I thod as clainmed in claim

Ii@dvaﬁg{eg}%ﬁﬂ%}t?bglftﬁ?gtatt%gfg@ct Ing of said suction pad,

the profile scanner also scans the surface of water

adj acent said nooring facility to determ ne the sea

state, wherein the sucking of said suction pad is to a

m ni mum suction pressure correlative to the sea state.

17. A nmethod as clained in clains 15 or 16 wherein

prior to engaging said pad to said hull, the profile

scanner al so scans the surface of water of a tida

body of water adjacent the nooring facility, to allow

determ nation of the state of thetide of said tida

body of water, wherein the vertical positioning of

said suction pad is dependent on the state of the

tide.



