;ede| xxyt{".{ |6@T|$ WO 03/078292 PCT/ EP03/ 02575 Optical device for the
aut.omati c | oadi ng and unl oadi ng of containers onto vehicles Specification
" The invention pertains to a nethod for reloading in a container storage
space for standard containers, with a stacker crane for th that
services the contai ner storage space and can be controll edm@ﬁ@mm%m
for logistical managenent, which can travel between the st on of
each container and a | oading platformof a container transport*¥H#icle that
can driverg odtogsdole regi on of the container storage spaceepiyessi n t he
stacker crane has a nmeans of picking up the container fromthe | oading
pl atform and/ or setting it down onto the platform such as can be oriented
with respect to the latter. Container storage yards are required for
short-terminterimstorage of standard containers, in order to enable the
transfer of containers fromone neans of transport to another. Means of
cont ai ner t r an@pfisphdeyredor theantomatic l‘t“ﬁ'f‘@%‘“’dtﬂl?t‘%tl‘%‘ér“’@ﬁl‘“ﬁ%"“‘? whickebad cars,
trucks, tral | ers, or also AGVs (autonated guided vehicles). At a container
har bor, @1 gynaer ships are unl oaded and the unl oaded containers are
terrporarl in the container yard until further transport is possible.
Vice ver E%F m‘terté?n eBRingiop@etodopreloadiieritg Wateige gtoresspace Exfiendard confainess, vth a
cont ai nestackaretnobr the doathip@$ thit @erﬁdieﬁl i€ cdnBinBGtoragashadt abdidas W&Mlbd’by&m a
g:—)nfag\/neg H%Jﬁlf& lotg-}gpc%l &a%Q%er[tamé tliaxge?gelflv(/%n ngstorageﬁtl)p%tllp?g og ei,afh cohtalréfjr1 Idir gﬁg dcg;/
speci al tor@tg&atfowar@rager trm%ereh@te thabian giiiviq éntasthévggiol! @dieatmaaﬂec@mml ner yard

requires s;faéb’ﬁ&zhe@d’ldh@&a@kﬂi ahi® hhQastaGf A0EhgWP ke 3tk Rfm t&l@l%aﬂ?%ﬁgfoﬁtfand/or
transport%tl 0 e trans%orts the contai ner fromthe container

yard to f élgttg%‘h%%’glrtﬁ p\f"efh'i“bfué B5ER RFiopied dith ipspeqtiathe UL or  crane can be an

automatic contai ner stacker crane (ACS), or also a gantry crane or a

one- | eggecht@Pidiee C}ﬁr@s”a?e rec-l[lnbliﬁfoxf sHbrt- teﬂﬂﬁtetﬁtjn ?t %%@ Larird E(ﬂféfngrg N ghfigf onto_a

means of t ansgort he stacker crane een nmanua ‘control l ed. The
st acker Al By ‘éff?taéﬂmaro‘ﬁr"f‘edﬁ"é“sa‘rﬁHa"él"’ftrt?ﬁnP‘é? Mﬁf‘%‘ﬁ"%‘i’e’t tFaRtpatt 20BN t
while t hgenla‘ali)dgge qoatannetrrslapseﬂaﬂxow carg,itlusks, trhifles, pd a6 AGY's @litoinitel ghidad whioled). At
suspended ;4 b, Ghih Bﬁsa% BiobdeBRRRR hioMER lafie e [tﬁtg&raht KepliRBET O1 1 €d Dy
an operator, For the é an operator gresen In Ip posi tion
drives theta%frrtaaruﬁférfurtbgf twa?féls quSltlﬁéh%tvatak p copfpigprparp rﬁ@@bteﬁend\}tem nity of the
t ranspor temp@hrilging corddidr i’zah&ﬂ a ba)tbcﬁ inQéder talﬁ@ﬂbﬁlﬁ@ﬁbseﬁlﬁnt@%lotalc&ﬁkﬁnei zh@ cent ai ner
exactly The invo e d left/right
and for V\%E%%El%c'& {)&& }?rttrr)%:}{ ﬁ&ler 15' iﬂ?(f?dc as vveF’F pragsemtah@c?uon% g‘ﬁ‘?tragfpotth

cont ai neﬁf“feléﬁtbbbip?%m&hﬁ moni t or ed by t he operator on site. L| kewi se, when
unl oadi ng t he transport vehicle, the stacker crane is slowy brought up to
t he cont u b n.oper t he crane can ck it up.
The | ar gar RuRROER e RBVEPTA R Rl B R B EARRER G necessi Fat es
a snoot hunlesding pf thermeeans of prnsngytation dostroker crarle tragsports tha gonltairst fravgtheventeinpryadess. | n

addi tiong, thétrahs%ord@eﬁkk@rm Ve lv@sal ﬂfersﬁﬁéxecrgng@an%@h‘%ﬁﬁ&@d&%oﬁ&ne@Q&i(&'c@ﬁer s, i.e.,
t he nurrb&%g %ont ai ners handl ed uni t time. This wll reduce t he

par ki ng f 81 2EBHY S1°A%T & Ohiese aPtFYér*}‘}‘brT ‘éfrf?téPe %F‘EF“‘ R cPIRIRTREC 4 | e f or
cont ai nememhofispspany thdsecist opp hasgedimmpuafipeontdiied. Tandhcker anspaisistsyehi cl es. At
the s amabﬁdg@?gd attxjafle%/ V\]hm? l:dn%%ve@on%h Q'ﬁltegl%y bR eQ‘fm t;abcq ox& &g ﬁ"lﬂ: c1n%‘5tﬁﬁk nggntxer f OI’ t he

contai ners. The underlyin e I nventlon

t hr ough pﬁﬂspeatedéralﬂflaucrreer %ﬂ% ttarrprrt whiglg ﬁtnapwar coptagligd byt 2y opmrFor heloefb% e and to
reduce t bgrathopmsehtiimbe parkigadstiafdricke fhe Cdntinevtyinlegns af thé dtRkes o ifith I vibigBSt | NY

t he econ n NG« yard. Thi roblemis. so

accor di ng{ﬁ{e t%i‘fzé‘b?eﬁ“%feg rr%ﬁl?gln s[&% gip}oa% X os%ons Flong'lmfr exacﬂ%on the tran%:]plq t ransport
vehi cl es vefictenTheppiesalt lavoé\eme@ﬁahete%/neé Fndc,frrarrﬁvmckww}/mwh@ of thel |A§§tae delhastisod f or

unl oadi n@weringtof iﬂﬂ&)ﬁ@fn& dvetrdlied 8 m\dlnfoh:d 431 ﬁé‘@tﬁfad)r SrME. Qﬁk@?ﬂ’s§ wﬁ&runféluﬁlgnﬂez and
a stacker cra

by the indic sfor dj n
accor di nprantSp %vghmerrﬁlei & Cgmeiléq ‘@IE hgué’ft0 t[%e gqna “ﬁré“ai“t’r@ém PSR AR qui ck
and flamﬁhesfsner?artdthlmy of the loading and unl oading process of transport

vehi cl es, made possi ble by automation. In the present appli
constantly recurring identical |oading and unl oadi ng sequermm ",mm” men
S

down into work steps and each of themis automated. The sequengg

i ndi vi dual aut omated work steps with no interruption in tine, suc a
require a shorter tinme to acconplish than the manual steps, and the

m st ake-free processing achi eve a beneficial shortening of the tinme of the
| oadi ng and unl oadi ng process and thus al so boost the throughput of the
contai ners handl ed. The | oading of a transport vehicle with a container
occurs by the stepmnse morklng of steps a) through f) of clarntl Carryrng

o, o T . oy



It is advantageous that the transport vehicle is identified and the

t hus-generated data are transmtted to the DP system of the |ogistical

" managenent. At the sane tine, the DP system of the |ogistical nmanagenent
generates a | oading order for the stacker crane. This |oading order
contains the job for the stacker crane to pick up the container being

| oaded in the container yard and put it down on the |oading platformof the
transport vehicle, so as to |load the transport vehicle in this way. The

time advaptiageumb®at @ttaibds RAMENEthin aR&Ael fd ﬁ@&@éﬁat@sta%%otﬁ QH&J B Wpesy, t O
shorten the du %ﬁ on of th Ioadll}?gdl@%ﬁcess does the fewer m stakes

when det ECPING n% esting WP PioAgS ¢ it Id‘é“rﬂ’éett&m“PﬁF thFl @FW&‘ ofit js
benefi ci elntainkrati.e.j themirbériof anhiabers lpodlad @r whitfof thed Thiywilre@ing ti@fparking @it for at ed
camer a Syo%Iaﬁt% dié th@cohtgiﬁglyag ﬂRllé’%’Bvep{lrm Blf CO 1tta11ﬁert51¥ @snﬁﬂﬁ{ gto?p%@tlwe orﬁt@gan& hei r

coordinates are transmttéd t managemnment .
From t he™3 sROf tphigles At iths ﬁa“t?di“ﬁttgls thH@ alﬂm”?y’égtoéflﬁa &é%t%?frﬁa’f‘fé%” fonte ea@ineit nat es of
the neans of fastening of the transport vehicle (the corresponding system
of coord ached by the f St en means of
t he Ioadlr%ﬁﬁsl%gwg? d’g(\%?hégegvg‘#t&?ﬁ%a §v@§‘ﬁ§h @?oél%’&u Ofclof\g'tamers et ﬁ%‘a”élr‘%‘ét l es a

qui ck antpreforleyer the é‘étsd’ett@@@‘i‘%ﬁie 8ewnttims inges of flafastsoifhile pahefsame tiver beestingthns f or

t he cont adoitaty.of GO&nfainBUbAdNgg faRl. r educe the loading tine for a transport
vehicle. It is especially advantageous for the DP system of the |ogistical
managenent to conpare the coordinates of the identification points with

dat a aboihis prpfdentie pptlvgil proerdibgio thy inverdidel, theihdited msthet forleading of ttahgpoiDRhisles t em

and det egfi ARdkD&nEASE FRLIRG, me}aﬁem&&teaglemlqasgmﬁ Qo kbR CA]LWAET and the
position cqordi nates on the di %‘?%S‘gtf rmof the transport vehicle. The
AN

coor di naf e L tPRRES P i fﬂread%‘Fti‘éthSP°Stt‘ﬁ’é°fcf‘c§ﬁfk§’f‘i’i@F can be

conpar edadeordigpiodlaimisieandil®.h t he coordi nates determ ned for the fastening
nmeans of the transport vehicle. If the size of the |oading platformof the

transport vehicle is sufficient for the container being |oaded, the

f ast eni ngroheaRiEof e ivRRiop s s gl and Jasmlrse haadling offae lqadine grriplonding prosess gt er mi ned.

: n t he ewastortivétédesinde podlil ByGu@aioh. (Iiimaﬂ%seﬁth@h&aﬁlﬁﬁ]ﬂﬁ@dirfstat\&@hécﬁﬂrlﬁg I's nOtf )
arge en RLETRL Ure ermn on of the
| oadi ng %%gtgael Sosél?ggagguﬁ(%g&gé g&ﬂcepﬁé ﬂgkceh rgéawn 11(1:{6 WP'rk te[I:s an eacb[ enhglin \1/seauta (P fng up

of the cgli*?tsa‘l“ﬁ@? Ofﬂ?d@tﬁuﬁlﬁéto@ﬁtﬂt‘mﬂ?ﬁﬂps ‘ytﬁtftﬂ' igerruptipe instinggs fuel aseeaniveee Sb@mr be

prevent egimé 1 a@e@@hst infthe MéRL4L Brefs QY @S mtaﬁe @ee%@&t@%lﬂm @ bdnkfidhl §RMéntAgS. After

t he succe u he c at es, ans, the

| oadi ng ptfﬂ?)cnelg ogtg%tﬁa%né i unﬁ(ta(th ceﬁ‘s(%?dlt 1§85 °3Sr]i§h|5tt)]t’(tugk'}’eh‘§r&]1 egtta(‘)ri‘fgt ed in the
par ki ng podedi on. For th| s, the stacker crane travels under conputer
control with the contai ner bei ng | oaded above the |oading platformof the
transpor% ve |c| over Stl Hﬁ it exactl){) and above the position

coor di nat &4%*pg alt‘i‘?ﬂsg?ff%f il 2ile eRair opyETY 16 APmsesrkingf ipsptipugk Pshe above
t he tr andpuorlt Caryhng et themedisepsresulian dshoadning of thef lodding time aitangoprebicestr t hanks to

el i m nat 9a@FontaliErs r@s@lﬂ@é in b&YRRA tﬂx%ﬁ:ét'lput ot-‘ltn@cotl@lﬁér%mdn% ygﬁaﬂ% régliltl ﬁ)ﬁk di ng
pl atform are detected means of a callbrated canera stem unte on the

stacker UP&REnesghge PW@%@WS&?%% fr?%thﬁeé»eauaét&wﬂﬁafcoehlehqdézxelé?wfgg fieans of

t he cont abRetepssitadsnciomgthefintbbnof aBakesitbdiensdsedugpapchidhaikévasei hagprémanrs of t he

| oadi ng HA@&E%E%J% enables a rapid, error-free, and correct orientation

of the container w respect to the loading platform In contrast with the

previ ous nethod, the tine-intense "approach” of the container by an

oper at or Itfpraeeengconsthat thetradsiol ivﬂt@:leﬂ@ﬁénilhélﬁnd the ﬁﬁig’&dﬂ@éd@ldta ark Eraﬂsﬁﬂt@(ﬂ%@ﬁt ageous

;[/\Ig.?zlhtege{)ﬁ ey%%x%lo tlﬁ}:)fg)lgl%*%glln{% (e:rger}lf Eéx(lt}!}lte: saé%g ime, theDE’ sysiem o%rﬁml%g}_slt?cp F rlr’lﬁ(’%i’:aﬁ%{nil;r upt ed 4

sequence g‘tﬁﬁfatﬁsr?eoaidwe prg¢rderalie sippkereans. This ep@ngreqlep eoniainglhe b fdn the btecketicrage toi me.

Thanks t gicit @Qhe&%t@ﬁﬁer @é"nigﬂdibti&ilh &Bcdﬁfalnt:xl'}@rthﬁlfBuaﬁ B Wik Iﬂ)a&tﬁgsﬂ?ﬁﬁ;m §t@net he
elo‘?(ilE Iatformof

| oadi ng Iat talner

t he trangp © VI?ﬁ & e“ﬁ gﬁ&ﬁ“&”ﬂé@“fﬁé? Y%gﬂFggngﬁﬁ ¢ rENgHD I’tghe
container mate with the correspondi ng fastening neans of the Ioadlng
platformat the end of the |owering process. The di sadvant ageous "approach"
of the | oad suspension device with the container, guided by an operator
present on site, is elimnated and thus produces a beneficial tine savings.
The container is deposited by the | oad suspension device on the transport
vehicl e and rel eased. The | oading job of the stacker crane is finished. It
is especially profitable that an operator does not have to be on site
before, during and after the | oading process. Thus, an operator is
avai l able for other activities. It is especially advantageous that the
transport vehlcle |s |dent|f|ed by means of ~a canera system By ellntnatlon
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Anot her automati on which reduces the |oading tinme can be acconplished in

that the coordinates of the identification points of the loading platform

" are automatically detected by a conputer systemand transnitted to the

| ogi stical nmanagenment. The process step described in claiml for

determ nation of the position coordinates can be inplenmented in two
different ways. First, it is advantageous to detect the coordinates of the
| oadi ng pAaleloFkicas coptributesiioysherisa the dyration of the loasling eocesy arfopsyhefver mistabeidi ng
zone. At whddidstediihg®d rhd3Rittng dRSRMIddatdehi cl e is already identified and the
assigned container is |ikew se known by virtue of the |oading order. This
allows the DP system of the | ogistical managenent to recogni ze early on
whet her Firtermprgritip bantficiabthitddertification pintadsieed bp meene ofmvelibeated carimer sygiont @i ner

being | 0@1@'i%gdmglJlatft)xlﬂ?offtt@%ﬁrﬁﬁﬁrﬂghlﬂgﬁaﬁ$he9fsoo¥cm§iteé 'Q@ﬁjdnglgitt&l 18k PP @sgfn ofitht F ansport
vehicl e successful | adi process wi |1 continue;

ot her wi sE’g‘Stth‘llénaf“’c?é‘B?nhGmﬁ‘r%eclg"élgkcgmn pa‘ImF é]%Fd%/P S§tteé‘t e&ﬁmmwﬂlelco%‘é“ﬁteﬁt’%‘t‘? upted. In
t he evenmednheftfastchieg cfatfeatspatvebifle (tirotapmdinngtias onﬁorﬂxhﬂesldmﬁhemg lqpdtat f or m of
the trangpar, éacﬁéﬁg;'{&é i 6 et 39%5 BS sttpa@l bR ARG JN %{qa?oéone the

position coordin escrl vertica p05|t|on of oadi ng

pl at f or nfrabifid Wigk t‘ﬁé“?rrf’teéik‘é"é@tnioé%e msmem@ﬂmfetjewenﬁpr tt'“rf@m?‘ﬂ@nt ification
poi nt s oOtontribating @aeiutghdibaling G Tor atr@sgoi@ehddRsol ut e target position of the
container. The arrangenent is thus extrenely adroit and enables a quick and
thus time-saving positioning of the automatic stacker crane with the

cont ai nek isrsviellyatantegseifonghe PIPaysteot aftt dgiateal rymepetiont Paompdrgthacpordinatespéous i s

t Ihe ot Qelthe ﬁlgmﬁﬁutlmntmlthtdm aloBMRI toht&ier Qécmgtl(ﬂﬁedpﬁrﬁé}ﬁ§ ﬁor&; i8 Phe BOSfsteldpd 1 N
clarm

the osi t coord ecti
coor di na{iegqgmxg? f e’t“@ %5 elﬁg)aﬁ?@&a 't?tqh co t?fger f“?‘ %51188?‘)(“ CQ%ﬁPEEqS@n ﬁ‘ﬁ 1°?‘It‘?gs case
occur s i platfdye of thetransppit gchicleoFhe zamdinateT Hiored in khe DRsystehes DRhesizs digin cofitaindn ean

| ogi sti cgd com?aeg@ge%@tlmt Qltl{tﬁé:&glrdingt@s d@@trdlaéde@thweettt@méats%ftht i tme{eeh' cle
is suitable %@&e m)da te the contai ner being | oaded. Onc fastening

means of Hgl&if RGpP é’f%?ﬁt’edfanﬁpﬂéveptcﬁﬁssb@‘f’m\ff’éﬁ? &9“@"‘5’?[@‘“% t?é‘&?éé%af ul ly
assi gnedfasttdirg nhea@af thgtrypsroa eattcland bd asdgnad will hedeterhif@lr Initikeyent i thed@ding g

process, el =Tol n of

t he coor dlktfrfl()g? ggtﬁo?% Sp%ltt 9{11{‘:%3% nr?é\falj %eng'?g(})lrfgr%tt&% t he l%} gﬁds? &gt t&ré\}gatttlgeet’r%ntg{éoglur s in
t he i denffthqleading ahcez%l%‘mgtowér CRRSF I Of Hie Be-pspsivepisking ttPrOf the eontagstiF mythp| at f or m
refer t0cctnttetext>raﬂm$mstackMQM@&aEbe pkévdied ih BRd URE, htRtepR@at b taRdedletiie | oadi ng
pl atform | the intersection of the diagonals of the identification points
of the I oa ng pl atform describe the relative target position of the
container. The coordinates of the |oading platformthat are detected in the

i denti fi aaéritRRucaa dewrdiag otttk cbdi@indids anﬁmsrtetmng Rinc iR l@aﬁﬂg FORSQANREHh Y
descri be { h%r [éll nat }%o\r/tevehtlc lgca}ed Q%Ip%rk%? Hé)smg i £S5 tl%f gxe St {]( clrantf)gasval{s]%1@%eousI y, the

p05|t|on coor e s descr of the
cont ai nerompiel cehirdl witicthhgeniginet beifig lphied ooriedi loading platfhem ef the traegpotyyehivisans of a

canera fweﬂtaaeg it eea@pmtabowm E\J:ﬁm{ R6aheek. TR I&h@dtattaawft,taa tpps%h,tg &meand the

Y

relative t gg osi tion of L ﬁontﬁcﬁ Hg ordi nates al r eady detected
[in the] SPEEAEPHIOREARDYhEhigle erdyoriihetyrafion of fg! gﬁltr?%‘ih hgrks (HEmRAMs por t
vehi cl e pUiknhanhal Bglproswh't he par ki ng positi on by the DP system of the

| ogi stical managenment. The result of this linkage is the position
coordinate, which is the absolute target position of the container. This
enabl es AP BYFPHE meaanef theopding platform arg dsigsiep B MR H{ie AYfibrTed Famsragyteaed st acker
Crane W bith¢ hekes onateaind @fe cadtineeis inbhed kb itha @estohing haansvf e contpidesdeiiesd, as i s
descri be@on@ﬁénﬂ?&ﬂo@é the &%@5? n%gns\é’f]tﬁé lg?dgrgﬁlagghmeﬁhé eqm)le(g]; aHa ebep 8«! di nat es

occurs, a Wong posit nor e eni ng neans w evi dent on
t he user ara'éf’tr%wettﬁtoefatt%@ntwr t’VH’ethWéftléﬁﬁngW@’f@déF‘aW%‘ withlhoRjpiicies t he
Wrong Posiethdd) e tiRd itehid NEpPGaANSTithe coddidef byess oﬁdit@or @feke\dﬁﬁ th®parkiREpokifieis por t
”?ans- Hﬁlmlnate I?lsa va ;g at‘lrs]}hat\l\ﬁe Vis al%omtotlh Ocn§ hus cc romaremo{1 on tor v(’s?hnS i n good
time. egar&l es§"ot Hhe chosen to detect ™ e 66T ates” "t he

advant ageous choi ce of the p05| tion coordi nate wil | enabl e the | oad
suspensi on device to nove the container into the range of the |oading
platform so that the intersection of the diagonals of the fastening neans
of the container stands congruent and plunb above the intersection of the
di agonal s of the fastening neans of the |oading platform The container
hangi ng fromthe stacker crane is thus situated in the m ddl e above the

| oadi ng pl atform and nust consequently be oriented in the possibly next
work step by a rotary novenent of the container hanging fromthe | oad
“suspension device. For this, the stacker crane need not travel any further,
i.e., the brldge of an ACS and the troIIey ITDVI ng on it have already

T T I T ) e o -



When a deviation exists in the position of the container being | oaded with
respect to the position of the loading platform the container is turned so
" that the fastening neans of the container stand congruently and pl unb
above the fastening nmeans of the |oadisxg platform Such a fast and correct
orienting of the container with respect to the | oading platformoccurs
automatically, based on the conputed deviation. It is unusually

advant agwasehss thhpieturg of at least ong canfera; hikewise thsyninterruntetsequbnse pfihe individualmaickssi se

and/ or tg@ggakgrr@gcedwlmﬁ gRe. caused for exanpl e by uneven ground, does not
have harnful inpact on the |oading process. The stepw se approach of the

| oad suspension device with the container relative to the |oading platform
i s elim fanedo thowrag hrigpratehud the cakrinenwithpéspootta the toadingytlatforn, itha coritednet ¢anbe r equi r ed
for the LLQ @g’l/nrlg tIQfloaamé ﬁlgtﬂ)ﬁﬁ) Bfthe ﬁéﬁ%bx@%ﬁmle chhsd\%agl thatifed f%te'ﬂgg QQA%] of:‘}f;kd

rel easi ng he contalner fromt suspensi on device Is gulided by an
oper at or %Pmsm’ea&frfﬁth'ﬂezstFi?Poag}ms’afa%a}%meeﬁ ofdbelpading rlaffgrmat therad eighp oy sias | s
exactly boest e dahiyweagtdue"dppoadhngthpload s‘uﬁpréﬂiﬁoaﬂdnde itk M Ed@inkly guddet 8dned, and
the DP SXp%I‘a Ug@%ﬁ ogg{e 514 Eﬂrxﬁ %dtamﬁhu\é%%)ﬁucgs belpe?a ﬁum%‘ v%fs t1'!1"&: conte(at?ecrhlsng platform
an i mediate continuous notion Ptin athé contal ner can be
carri ed eappsitedhydhejload gyspengjen Q?WRﬂnlﬁlﬁéfdnss%WE‘Ple @Waﬁeaﬁqdemqﬁhé}eﬂjob efhsr oach”. The
| ocki ng kegethedis gfisskdie fasteni ng means of the container and those in the

| oadi ng pl atform conpl etes the deposit of the container. After the | oad
suspension device is no |longer |oaded with the container, which is

i ndi cat e ispgpeeitlly profitablg éhei an gpator decs 8es have toe9s site before fviarinpand affentbe loading be

rel easedp,{)ge@gjrﬁuaend@@%rﬁumm%ep@%@e@ and fastened to the transport

vehi cle. The unloading of the transport vehicle |oaded with a container is
described by the sequential working of steps a) through f) of claim2. The
car r yi ngltaasspegillytati@ntagepis tigt tbpsangpon dehiess laenﬁﬁndrbtv ewdns of achmérgstemlByadi ng ti ne
of t ransplgﬁlﬁatxé{m'vﬁxlla@%dfnﬁﬁuaﬁﬁcnum rq tﬁé)l@;uﬁf are tkagﬁﬂitéagas{epanﬁﬁ é&g{g(ff%sed

t hroughput of the container hand I hg e resulting pro e tine
savi ngs S‘FDFﬁ@teﬁﬁf@aﬂﬁlﬁtﬁalﬁ?aB@é‘g@‘con5| st s of t he individual savings

achi eved by automating the work steps. At the same tine, the number of
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system of coordi nates descri bes at | east a space reached by the fastening
means of the | oad suspensi on device of the stacker crane). This nethod
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this, thgwsrélflm%'%ghgqth nmgﬁﬁ%@Ph%§W§W§8?mg8ﬁ% %P“533W5 e contai ner,
overlapplng it exactly, and above t he position coordinates. The i medi at e
and exact positioning of the | oad suspension device above the container
bei ng unl oaded reduces the tinme of the unloading process by elimnating the
manual "approach". The fastening neans of the container are detected by
means of a calibrated canera system nounted on the stacker crane, and the

| oad suspension device is noved so that the fastening neans of the

contai ner or of the | oad suspension device stands congruently above the
assi gned fastening neans of the container. This enables a rapid,
error-free, and correct orientation of the | oad suspension device with
respect to the contalner In contrast with the previous nethod, the
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It is especially advantageous that the transport vehicle and the container
bei.ng unloaded is identified by neans of a canera system By elimnation of
" visual and manual identification, the resulting data are transmtted faster
and free of error to the DP system of 2he |ogistical managenent. For
detection of the coordinates of the identification points of the container,
an operator supported by a user-defined interface on a nonitor screen of
the DP s§steesillypssighre. thejgdipg progdss Wil neeusentterissetse lnadingokdosss) ifpiserdaiintsin t o

sel ect t kel vedmmtpéd. cati on points of the container on the user-defined
interface. The userdefined interface shows the image of the canera system
An operator, who selects the identification points of the container
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the invention of thé process step described in claim2 for det er ni ni ng the
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a cover, such as open-top containers, tank containers and/or flat
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t he transpentithvelodier abdentd 16ddig pltford Béing loali€d, pas dekdiigedd@sitict.on by the DP
system of the |ogistical nanagenent. The result of this linkage is the
position coordinate, which is the absolute target position of the | oad
suspensi Beeagioys of whererthy deteatipaiof s cogiqinalely ageurs, BANE Bsigon of pes-os Mete MgteRessi t i oni ng
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that the intersection of the diagonals of the fastening neans of the | oad
suspensi on devi ce stands plunb above the intersection of the diagonals of
the fastening nmeans of the container. Thus, the | oad suspensi on device
crane is situated in the mddl e above the contai ner and nust consequently
be oriented in the possibly next work step by a rotary novenent of the | oad
suspensi on device. For this, the stacker crane need not travel any further,
i.e., the bridge of an ACS and t he trolley noving on it have already
reached their exact final unloading position. |In advantageous manner, the
stepvm se appr oach of the Ioad suspen5| on deV| ce, gw ded by an_oper at or, IS
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11 Just as advantageous is the configuring of the invention so that any
devi ation in position of the |oad suspension device with respect to the

" position of the container being unloaded is automatically recogni zed by a
conputer system for fine positioning. 6\hen a deviation exists in the
position of the | oad suspension device wth respect to the container being
unl oaded, the | oad suspension device is turned so that the fastening neans
of the | oad suspension device stand congruently and plunb above the

fast eni NG ARRRDT AE whyBose R IALNRE coordites, the h B BiltagBRid cHORE bBEL poRfidn@ Rkt Of t he
| oad sus&?lnm @6‘??36\“ ce wt res&ect to the Coﬂt ai ner occurs automatically,

based on"faeb PP SHPREON Y iFOR movetbe °§‘tt§be\t\lns°é IpISF Bbsoad e PRI Hhat
suspensi thainteswdtioeofitieldaponaie of the fhdreing ordnadfni@rcontsinee btands cvagredlt andpliumb alpvco duces
an excep grt?stcnt@mtdtagaars Gfttétﬁstarngﬁernealrten@aqmt Plhtscl %9199 Hai

transport vehicle. The sw ft and conti nuous roacﬁerh%lwn | 02 suspensr on
devi ce t Bophe Racksy °{aﬁ%‘s E’B%‘Ft“%“ﬂé‘t the;nigdie phevy tB"c‘R‘idH‘é PedyBrpbPushioneasntydst eni ng
nMeans i sorpdiedlchelpyssialy nep @bl tsop byar rotary i ichi@aiht Yonhherthapigiidmale &yst em Since
t he | oad i bove .t he co er.and is
correctl §/u§%é§$°§@t§ \g%npoﬂj&‘,}/ | ?etﬂéc%ﬁ@(r%%ed%thu%e% ?uer{?iﬁrileéép ° bh%fe Opan?id(%af‘ gom tion
of the cBllcampurgoniihayerptiedy machodbr cxastiinpliending pasision. dradyavtagedapoasherithey t he

| oad suspeR&kE @pprddalvcrfme1o@aﬁsﬂaas1&amdeegdld@dﬁy,ana;rtdatdrtls &arhata@ mﬁafétédded sooner
t han the ast eni ng, means of

nma
the | oadeSrBbdrerERRHBCFR LRIt pr BELH TR ESiet e e iR et L e pi okt ng
up of thérgemdtwaprnlerhereﬁh@d(b@rhnatrmeer is fastened to the | oad suspensi on
devi ce and the stacker crane places it in the container yard for tenporary
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at geonetrical deviations in a
canera provided for use on _the stacker crane can be produced by structural
part tol an@aeﬁspnoﬁaawﬂtfaetwﬂraat tnoénﬁrrama@ dedidtioREHM RH ihk pRRBion & teREntdiRNS
and/or o L jreu ne prior
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i dent i cakongjpd W;énlrespﬂcapmetqaé& nldifoint. & deOatioe sfiprdiemagiotsoecogied bythabRygsteth hm i s

appl i ed. ofife 13%3&%41 9D gentelGedfisChikin a@reyt &bt \%rf( eeueﬂte lmortettﬁ% PRnsSyst em of

the logistic managenent to renotely nmeasure I'iar obj ects being
vi ewed, P?fma&&fdlrecfattw VIR Hmplpdetactipgef %r Pogien af he loadltgzple@%éte ge% Hpidebility

cal i br at etihcdanmr thg DRsybterh bty logidicdl sbhimpditentDdnd tHa exdhdmi bf ediors GbmtiHedats teagk er
crane caglagg)yge&gnac%“a%g Jout Per claim 17, the stacker crane first noves
over a reference poi nt s%tuat ed at any given position within the container
yard, so that at Ieast one canera of the camera system catches the

r ef er enc eusi@ bdvintagddue is IR confgliregonhe 1hm1dn@@ihatahmblatrmma@amrﬂf thé BdFR@ELS t he
te knowteRke bk bl GLERGoR S g ey op Bl S ATy esent
it det er pistgmdordine popifienine. f or t he stacker crane. Under the assunption that
the reference point in general does not shift, a correction can be nade in
t he posi oor di nate o acker ra b he DP system 0{ t he

| ogi ot cehadgistentt & gBari el o PP RS Rlbireg] a R TBE R on data o
t he st ackedingmaiom, thlénginesis wepdspitlel the fagienirfgintearts b&thé onteine serisengriently dnéngt h
change in the running rails of the automatic container stacker (ACS) crane,
whi ch is an expansion of length in sumrer and a contraction of the running
rails in winter due to the tenperature. Since the DP system of the

| ogi stical managenment determ nes the position in terns of an absol ute

| engt h neasurenent of the distance traveled by the stacker crane, the

t enperature-sensitive arrangenents and positions that the stacker crane
actually travels can be displaced fromthe position calculated by the DP
system of the |ogistical nanagenent. Thus, in advantageous manner, it is
possr bI e to correct an erroneous caI cuI at| on of the posrtl on of the stacker
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super-reference point so that the newy installed canera detects it. The DP
system determ nes the position of the super-reference point and conpares

" the data thus obtained with the already stored data about the
super-reference point. If there is any?’deviation in the data, a correction
vector wll be assigned to the newy installed canera, and it will be used
during each position conputation done on the basis of this canera. The
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arr angedTMwEmttl§é (Q)@/n Qxid rElEh@me’ftﬂ%’EFB%& Ih@‘logdagus %ﬁsﬁ)g%ewc% Ix {dgdbgl
representation of the viewn e e canera arran e side of

t he aut oRRSEH%E °rc96ﬁ’tn§}°ﬁb’rbyé F%Pi*?éter q:ftgﬁ ﬁ@cqh%@e@nﬂ ispEesty leatq ﬁhqye thatoadingace,
during aplfadbtds @h@@lesﬁentel?lamceuﬂ@stuﬁ 8ds déterine@gle vaatc_arpf)am ofifhe romlgend of a
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arriving and departing trucks 7 are identified and/ or surveyed. An arriving
truck 7 | gﬁ%}lfled and th$ data thus generated, which are required for

t he | oadi EFd““ &9 e Berpneg vehislloadpd ity conippr s desehed pBhessraerl Yoriee Ehown) f or
| ogi st i catbps pthagpb Meritlaim/ Tiercarkyignpt of the whik wiegs prodimeyeshorteding bfthd vametingg oOr

unl oadi ng .arranged in
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si des. TH@dnggulse reniise profigblefime spengs of theunfoadiprprosss ity ofthedndiyidehse nunmber
29 of t h&vh@s&ic]ln%d 57 aﬁtoﬁlﬁtﬁlgaﬁtv@ﬂ&&febsﬁm the/safle iR the Burtyr SrhfstkaiRERSs id 7.

Li kewi S€ied at i 0, of e container 1 will also be
detected | n ngcgg(sevem% asf)mptgbl ?CS?: ® t?'ou,&ﬁt?' information regarding the

truck 7, the trailer 7.1, and possi ny the container 1 will be transmtted
to the DRisysh@ssoaftha metrdn%mahammlmm&r @lﬂgur@&d@\é@li&&mee atdhdth- System
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aut omat i ECBRT Qi ner storag t he
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3. 1cantrhay n the craetr(‘g ri oadi ng _process, the
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troll ey 8mibuto thogenviegluraBordf ihg logditg adeas, at ties hokdersnisengicodetdingate 3. 4 of
the stackgkm&i-30€ vahiciddlaCh accommodates the container. The automatic
stacker crane I's coupled to the DP systemof the |ogistical nmanagenent
and can thus reach every possible coordinate within the travel zone at any
ti me. Theuteabd] inAbeefys thetrtdeqtifzhtios i JeiB@DE edne 6f axvaltpadi@adid ke 60 I eached
by the | %@gon%&%gaﬁﬁl%:%g&oglﬁl\a{{e&age tganf}m{?efd tc; tneeDlaﬁf%tQMtheclo%!u%\fgllarllangn Fﬁrom [ crane

3. In place o one can al so use cranes or o egge ‘gantry
cranes. ldentification points, the DP system determines the coordmates of the means of fastening of the container

being unloaded (the corresponding system of coordinates describes at least a space reached by the fastening
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Next, the driver of the truck 7 goes to a reporting space 39, in order to
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of the transport vehicle.

Another automation which reduces the unloading time can be accomplished in that the coordinates of the
identification points of the container are automatically detected by a computer system and transmitted to

the logistical management.

The process step described in claim 2 for determination of the position coordinates can be implemented in
two different ways. First, it is advantageous to detect the coordinates of the container in the loading and
unloading zone. The position coordinate, which is described by the vertical position of the upper edge of
the identification points of the container and by the point of intersection of the diagonals of the
identification points of the loading platform, [is?] the absolute target position of the container. The
arrangement is thus extremely adroit and enables a quick and thus time-saving positioning of the automatic

stacker crane with the load fastening means above the container being unloaded.

Equally advantageous is the other embodiment of the invention of the process step described in claim 2 for
determining the position coordinates. The detection of the coordinates [of the] container in this case occurs
in the identification zone. The position coordinate is described by the vertical position of the upper edge of
the identification points of the container and by the intersection of the diagonals of the identification points
of the container, which describes the relative target position of the container. By selecting the upper edge of
the identification points (fastening means) of the container as an element of the position coordinate, one can
also unload standard containers not having a cover, such as open-top containers, tank containers and/or flat
containers. Thus, the favorable choice of the position coordinate enables an adroit and thus time-saving
positioning of the automatic stacker crane above the container being unloaded, which shall be described

hereafter.

The coordinates of the container that are detected in the identification zone refer to the transport vehicle
and consequently describe the relative target position of the load suspension device. Advantageously, the
position coordinate is described by the absolute target position of the load suspension device, which is
composed of the coordinates determined by means of a camera for the transport vehicle located in the
parking position and the relative target position of the load suspension device. The coordinates already

detected [in the] identification zone are linked to the position of the transport vehicle identified in the
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described hereafter.

Regardless of the way chosen to detect the coordinates, the advantageous choice of the position coordinate
will enable the load suspension device to be moved into the range of the container, so that the intersection
of the diagonals of the fastening means of the load suspension device stands plumb above the intersection
of the diagonals of the fastening means of the container. Thus, the load suspension device crane is situated
in the middle above the container and must consequently be oriented in the possibly next work step by a
rotary movement of the load suspension device. For this, the stacker crane need not travel any further, i.c.,
the bridge of an ACS and the trolley moving on it have already reached their exact final unloading position.
In advantageous manner, the stepwise approach of the load suspension device, guided by an operator, is
eliminated. This procedure enormously simplifies the positioning of the stacker crane and thus contributes

to an extremely large reduction in the required unloading time.

The simple watching of the unloading process by an operator is granted by a second user-defined interface
with four quadrants, each of them representing a pair of fastening means, while each pair consists of a
fastening means of the container, projected by an image from the camera system, which is situated on the
load suspension device, and of the associated fastening means of the load suspension device, projected by a
superimposing of a computer-calculated contour of the load suspension device and of its fastening means
onto the image. Thus, the operator comfortably watches the unloading process, without having to be

present at the parking position.

It is an exceptional benefit of the present invention that any deviation between the position of the load
suspension device and the position of the container being unloaded can be determined in the DP system of
the logistical management for a fine-tuned positioning, in that the second user-defined interface of the
logistical management has a marking mechanism with which the operator selects at least one identification
point of the container. The thus-determined exact orientation of the container is needed to orient the load
suspension device. A deviation of the orientations recognized by the DP system of the logistical
management results, during the next step of the work sequence, in a correcting of the position of the
fastening means of the load suspension device. The simple detecting of the position of the container, the
direct availability of the data in the DP system of the logistical management, and the reducing of errors in

the data result in an exceptional time savings.
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The swift and continuous approach of the load suspension device to pick up the container and the locking
together of the fastening means is guided by an operator or automatically by a computer system. Since the
load suspension device is exactly located above the container and is correctly oriented, and the DP system
has determined the vertical position of the container, an immediate and continuous motion for depositing
the load suspension device can be carried out, and it can be concluded sooner than the manual "approach".
The locking together of the fastening means of the load suspension device and those in the container
completes the picking up of the container. The container is fastened to the load suspension device and the
stacker crane places it in the container yard for temporary storage. Thus, the unloading job order is

complete.

The continuous sequence of process steps enables a fast loading and unloading of a transport vehicle. The
time saved in this way is available for other loading or unloading processes. Consequently, the throughput
of containers handled in a container yard can be increased, which represents an efficiency boosting and

likewise a reduction in the transport time of the transported freight.

Furthermore, it is advantageous that an adjustment of a stacker crane is possible at any time and with little
expense by using the method described in claim 17. It should be kept in mind that geometrical deviations in
a camera provided for use on the stacker crane can be produced by structural part tolerances, manufacturing
tolerances, irregularities in the lens and/or optical errors, and can be circumvented by a calibration done
prior to use of the camera. During operations, the image from a camera used on the stacker crane is
continuously corrected by means of a correction algorithm obtained from the calibration. Thus, the
correction algorithm specific to the camera is applied to each image of a camera by the DP system of the
logistical management. Consequently, each camera used has identical optical properties if its corresponding
correction algorithm is applied. In addition, the preliminary calibration allows the DP system of the
logistical management to remotely measure the familiar objects being viewed, in accordance with the laws

of optics.
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It is especially advantageous to arrange several reference points within the container yard. After the stacker
crane has placed itself above one of these reference points, the DP system of the logistical management can
compare the position of the reference point already known to it with the new position calculated from a
camera image, and calculate any offset for the stacker crane associated with the reference point. In the
event that several reference points are located along the linear path of the stacker crane and one of the
offsets of these reference points determined in a narrow time domain has a nonsystematic deviation, this
indicates ground shifting in the vicinity of the affected reference point, which is afterwards introduced into
the calculations for positioning of the stacker crane by the DP system of the logistical management as a

correction. In this way, one can avoid any wrong interpretations of length expansions.

It is especially advantageous for the container yard to have a super-reference point, with which each camera
on the stacker crane can be adjusted relative to it. Replacing a camera mounted on the stacker crane due to
a technical defect, etc., requires the onetime adjustment of a newly installed camera on the stacker crane.
By using the super-reference point, the DP system of the logistical management can determine a correction
vector and assign it to a new camera mounted on the stacker crane. The repair and adjustment time and thus
the down time of the stacker crane is profitably shortened. The super-reference point is advantageously
situated at one position in the container yard that is independent of outside influences of the above

described kind. The stacker crane travels with the newly installed and already calibrated camera above the
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inits | Bléla‘? 9 éﬂb&ﬁSngjaﬁ |thﬁ dley'ﬁlﬁ ang e camera arranged on the side of the automatic

container crane,
Figure 9 second user-defined interface, during a loading process,
Figure 10  user-defined interface at the end of a loading process,
Figure 11  another embodiment of an identification point,
Figure 12 another section of a container handling yard, container storage space and parking position,
Figure 13 another representation of the viewing angle of the camera arranged in the parking position,

Figure 14  representation of the arrangement of a reference point.

Figure 1 shows an automated container terminal 24 for containers 1, where trucks 7 (figure 2) are loaded
and unloaded at the land side. In an identification zone 25, arriving and departing trucks 7 are identified
and/or surveyed. An arriving truck 7 is identified and the data thus generated, which are required for the
loading and unloading, are transmitted to the DP system (not shown) for logistical management. After this,

the truck 7 moves to the loading or unloading zone 6 by roadways 26.

Figure 2 shows the cameras 27 arranged in the identification zone 25, which are used to detect the truck 7
from all sides. The license number 28 of the truck 7 and possibly the license number 29 of the trailer 7.1 are
automatically detected by the cameras 27. Likewise, the identification number 30 of the container 1 will
also be detected in the case of loaded trucks 7. All information regarding the truck 7, the trailer 7.1, and
possibly the container 1 will be transmitted to the DP system of the logical management and be available in

the system at all times and can be called up by an operator (not shown).
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the loading platform 31 of the truck 7, the so-called twistlocks 13. The coordinates of the twistlocks 13 are
transmitted to the DP system of the logistical management in order to calculate the position coordinate of
the loading platform 31. The DP system of the logistical management calculates the diagonals 16 of the
twistlocks 13 and their point of intersection 17. The intersection 17 describes the vertical position 15 of the
loading platform in the system of coordinates. This computation is made possible by a previous calibration

of the fixed installed camera 10, whose exact position and viewing direction is known.
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caner as 9efcog§19§a &&%ﬁ%@lgion%ﬁﬁ!eqmstlocks 22 and then use an intercom system to ask the driver of the
truck 7 to correct this wrong position. The computer-calculated contours of the container 23 are
superimposed on the image, showing the operator the actual position of the container 1. The orientation of
the container 1 with respect to the loading platform 31 is accomplished by the operator using a marking
mechanism, such as a crosshair 24 [sic], to once again select the fastening means or twistlocks 13 of the
loading platform 31. The coordinates of the fastening means of the loading platform 31 are once again
transmitted to the DP system of the logistical management. The actual orientation of the loading platform
31 is calculated from this. Any deviation between the orientation of the container 1 and the orientation of
the loading platform 31 is determined by the DP system of the logistical management and the container 1 is
rotated on the mast 3.3 by means of the load suspension device 3.4 so that all fastening means of the

container 1 stand congruently and plumb above the fastening means of the loading platform 31.

During the lowering process, the computer-calculated contour 23 of the container is newly calculated at any
time and superimposed on the image frozen at the start of the lowering process, as represented in figure 10.
At the end of the lowering process, the fastening means of the container 1 engage with the fastening means
of the loading platform 31 of the truck 7. The operator watches and controls the loading process on the

monitor as the container 1 is set down.
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FGHHHHX YRhitsB a duddessful identification and measurement of the truck 7, receives an access authorization in the

form of a magnetic card or chip card (not shown). The magnetic card also contains all relevant data

concerning the handling order.

The driver drives the truck 7 to a loading and unloading zone 6 assigned to him (figure 12) and backs his
transport vehicle up into any desired parking position 8 within the loading and unloading zone 6. During
the parking process, as represented in figure 13, an object recognition is started in the DP system of the
logistical management by means of a camera 36 arranged in the parking position 8, which identifies the
truck 7 and also classifies it geometrically in the system of coordinates, not represented. The information
from the camera 36 arranged at the border 5 allows the DP system of the logistical management to exactly
recognize the truck 7 in terms of its identity and position: its distance 37 from the border 5, a left/right
offset within the parking position 8 and angle of twist of the truck 7 relative to the ground 38. Thus, after
completing the parking process, the exact position of the truck 7 is known to the DP system of the logistical
management. From these coordinates, and in conjunction with the relative target position of the container 1,
the DP system of the logistical management can determine the position coordinate for the container 1 being

loaded, which represents the absolute target coordinate for the container being loaded.

Next, the driver of the truck 7 goes to a reporting space 39, in order to signal with the magnetic card his
readiness for loading or unloading of the truck 7. The DP system checks the data on the magnetic card

against the data obtained from the parking position 8 of the truck and if they agree it, generates an order for
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thie stacker crane 3. The stacker crane 3 picks up the container 1 to be loaded from the container storage

space 2 and begins the loading of the truck 7 in accordance with the method described as of figure 7.

Furthermore, figure 12 shows a tolerance range 40. Within each parking position 8, the load suspension

device 3.4 of the stacker crane 3 can only travel within this special tolerance range 40, for safety reasons.

Figure 14 shows a container yard 2 with a reference point 41.
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List of reference symbols

1 Container

2 Container yard

3 Automatic container stacker crane
3.1 Bridge

3.2 Trolley

3.3 Mast

3.4 Load suspension device

4 Crane track

5  Boundary

6  Loading and unloading zone
7  Truck

7.1 Trailer

8  Parking position

8.1 Concrete troughs

8.2 Cross braces

9  Wheels

10 Camera at the parking position

11 Viewing angle of camera 10

12 Monitor with picture of camera 10
13 Twistlocks

14 Cross hairs of the first user-defined interface

15 Vertical position of the parking position
16 Diagonals

17 Intersection of 16

18 Camera system mounted on the side of the ACS 3

19  Viewing angle of camera 18
19.1 Viewing angle of camera 18

19.2 Viewing angle of camera 18

20  Second user-defined interface with the pictures of cameras 18

22 Wrong positioning of a twistlock

23 Superimposed contour of the container 1
24 Automatic container terminal

25 Identification zone

26 Roads
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27  Cameras for identification

28  License plate of truck 7

29 License plate of trailer 7.1

30 ID number of a container 1

31 Loading platform of the truck 7

32 Side of the truck 7

33 Top view of the truck 7

34  Height of the fastening means of the loading platform 31

35 Height of the fastening means of the container 1

36 Camera in the parking position 8 in the alternative version

37 Distance of truck 7 from the boundary 5

38 Ground

39 Dispatching room

40 Tolerance range

41 Reference point

42.1 Viewing range 1 of camera system 18

42.2 Viewing range 2 of camera system 18
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Patent claims

1. Method for load transfer in a container storage space for standard containers, with a stacker crane for
the containers servicing the container storage space, controllable by a DP system of a logistical
management, which can travel between a storage place for each container and a loading platform of a
transport vehicle of a container that can travel in the area of the container storage space, wherein the
stacker crane has a load suspension device for depositing the container on the loading platform, which
can be oriented with respect to it,
characterized by the sequence of the following work steps when loading the transport vehicle:

a) the transport vehicle is identified and the data generated in this way are transmitted to the DP system of
a logistical management,

b) by means of a calibrated camera system, defined identification points are detected on the loading
platform of the transport vehicle and their coordinates are transmitted to the logistical management DP
system,

c) the logistical management DP system compares the coordinates of the identification points against the
data of the container being loaded as stored in the DP system and determines the fastening means to be
assigned to this container and position coordinates on the loading platform of the transport vehicle,

d) the stacker crane drives under computer control with the container to be loaded above the loading
platform of the transport vehicle, exactly congruent and above the position coordinate,

e) by means of a calibrated camera system arranged on the stacker crane, the fastening means of the
loading platform are detected and the container is moved if necessary so that the fastening means of
the container stand congruently above the coordinated fastening means of the loading platform,

f) the container is set down on the loading platform of the transport vehicle such that the fastening means
of the container and the coordinated fastening means of the loading platform mate together at the end

of the setdown process.

2. Method for load transfer in a container storage space for standard containers, with a stacker crane for
the containers servicing the container storage space, controllable by a DP system of a logistical
management, which can travel between a storage place for each container and a loading platform of a
transport vehicle of a container that can travel in the area of the container storage space, wherein the
stacker crane has a load suspension device for picking the container up from the loading platform,
which can be oriented with respect to it,
characterized by the sequence of the following work steps in the unloading of a transport vehicle:

a) the transport vehicle and the container being unloaded are identified and the data generated in this way

are transmitted to the DP system of a logistical management,
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c¢) the logistical management DP system determines, from the identification points, the fastening means

and position coordinate of the container,

d) the stacker crane drives under computer control above the container, exactly congruent and above the
position coordinate,

e) by means of a calibrated camera system arranged on the stacker crane, the fastening means of the
loading platform of the container are detected and the load suspension device is moved if necessary so
that the fastening means of the load suspension device of the stacker crane stand congruently above the
coordinated fastening means of the container,

f) the load suspension means is brought up to the container such that the fastening means of the load

suspension means and the fastening means of the container mate together.

3. Method per claim 1 or 2, characterized in that the transport vehicle or the container being unloaded is

identified by means of a camera system.,

4. Method according to one of claims 1 to 3, characterized in that, in order to detect the coordinates of the
identification points of the loading platform or the identification points of the container, an operator,
supported by a user-defined interface on a monitor screen of the logistical management DP system,
uses a marking mechanism to select the identification points of the loading platform or the

identification points of the container on the user-defined interface.

5. Method according to one of claims 1 to 4, characterized in that the coordinates of the identification
points of the loading platform or the identification points of the container are automatically detected by

a computer system and transmitted to the logistical management,

6. Method according to one of claims 1 to 5, characterized in that the detection of the coordinates of the
loading platform of the transport vehicle occurs in its loading and unloading zone and that of the

coordinates of the loading platform of the container occurs in its loading and unloading zone.

7. Method according to one of claims 1 to 5, characterized in that the position coordinates are described
by the vertical position of the loading platform and by the point of intersection of the diagonals of the
identification points of the loading platform, which describe the absolute target position of the
container, or by the vertical position of the upper edge of the identification points of the container and
by the point of intersection of the diagonals of the identification points of the container, which describe

the absolute target position of the load suspension means.
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loading platform of the transport vehicle or the coordinates of the container occurs in the identification

zone.

9. Method according to one of claims 1 to 8, characterized in that the vertical position of the loading
platform and the point of intersection of the diagonals of the identification points of the loading
platform or the vertical position of the upper edge of the identification points of the container and the
point of intersection of the diagonals of the identification points of the container describe the relative

target position of the container.

10. Method according to one of claims 1 to 9, characterized in that the position coordinate is described by
the absolute target position of the container or of the load suspension device, which is composed of the
coordinates of the transport vehicle located in the parking position as detected by means of a camera

and the relative target position of the container or of the load suspension device.

11. Method according to one of claims 1 to 10, characterized in that the stacker crane is moved into reach
of the loading platform or of the container in such a way that the point of intersection of the diagonals
of the fastening means of the container or the load suspension device stands congruently plumb above
the point of intersection of the diagonals of the fastening means of the loading platform or the

container.

12, Method according to one of claims 1 to 11, characterized in that a second user-defined interface has
four quadrants, each representing a pair of fastening means, and each pair consists of one fastening
means of the loading platform or of the container, projected by an image of the camera system, and of
the coordinated fastening means of the container or the load suspension device, projected by a
superimposing of a computer-calculated contour of the container or of the load suspension means and

of the fastening means of the container or of the load suspension means, onto the image.

13. Method according to one of claims 1 to 12, characterized in that any deviation in position of the
container being loaded from the position of the loading platform or the position of the load suspension
device from the position of the container being unloaded can be determined in the logistical
management DP system for a fine-tuned positioning, in that the second user-defined interface of
logistical management has a marking mechanism, with which the operator selects at least one

identification point of the loading platform or of the container.

14. Method according to one of claims 1 to 13, characterized in that any deviation in position of the

container being loaded from the position of the loading platform or in the position of the load
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15. Method according to one of claims 1 to 14, characterized in that, if there is any deviation in position of
the container being loaded from the position of the loading platform of the container or in the position
of the load suspension device from the container being unloaded, the load suspension device is rotated
so that the fastening means of the container stand congruently plumb above the fastening means of the
loading platform, or the fastening means of the load suspension device stand congruently plumb above

the fastening means of the container.

16. Method according to one of claims 1 to 15, characterized in that the setting down and releasing of the
container from the load suspension device or the setting down of the load suspension device of the

stacker crane onto the container is guided by the operator until the fastening means mate with each

other.

17. Method for adjusting the position of a stacker crane in a container storage space, to implement the
method according to one or more of claims 1 or 2, as well as 3 to 16, with a camera system fastened on
the stacker crane for detection of the position of containers being handled, with an absolute length
measuring system to detect the position of the stacker crane, characterized by the sequence of the
following work steps, making use of precalibrated cameras:

a) the stacker crane travels above a reference point arranged at any given position within the container
yard, so that at least one camera of the camera system detects the reference point,

b) the logistical management DP system compares the position of the reference point with the memorized

position of the reference point and determines an offset when any deviation exists.

18. Method per claim 17, characterized in that the container yard has several reference points, which can

be detected by the cameras of the stacker crane.

19. Method for adjusting the position of a camera, which is arranged on a stacker crane, which is located in
a container yard, for implementing the method according to one or more of claims 1 or 2, as well as 3
to 16, with a camera system fastened to the stacker crane for detecting the position of containers being
handled, with an absolute length measuring system for detecting the position of the stacker crane,
characterized in that the container yard has a super-reference point and a camera is arranged on the

stacker crane that can be adjusted relative to it by means of the super-reference point.



