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aut omat i ¢ [ oadi hg and untoading of containers onto vehicles Specification
The invention a method for reloading in a contai ner storage
space for stan E@m ﬁwww ers, with a stacker crane for t#heS&0d0Bi ners
that services t r storage space and can be controlled by a DP
system for |ogisti é(’él“‘rranagewent, whi ch can travel between the storage

| ocation Qf each container and a |oading platformof a container transport
vehicl e tWé’[m@W rive into the region of the contai ner?S{BPHFES space,
wherein the stacker crane has a nmeans of picking up the container fromthe
| oading platformand/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 ofOptxaldiicehtht hitbaRoIdR A6 dlodding BB{dafainets@nANRRiNGr . Means of
container transport are generally |arge container ships, railroad cars,
trucks, trailers, or also AGYs (automated guided vehicles). At a container
har bor, c&Reifisaier ships are unl oaded and the unl oaded containers are
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special trucks tgest of cont tai ners han at a contal ner yard
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t ranspor t setting it dov witobkpdationy, auvh af qambespienttdswitbthespeontigilaer  from t he cont ai ner
yard to the transport vehi cI e and vi ce versa. The stacker crane can be an
automati c_cont ai ner stacker %g g or also a gantry crane or a
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| ef t/ri ghts fiemished or spaviatliniz&ackwar d novi ng of the ACS, as well as the |owering
of the container, controlled and nonitored by the operator on site.

Li kewi se, _when unI oading the transport vehicle, the stacker crane is

slowl y br BidHee WpbE st i%@mef&mﬂ%%.acmwaxardfeweséw sdasaatsioadisgandnat  t he

Crane canuibhiadikg ofttheltileans of transportation. A stacker crane transports the container from the container yard
to the transport vehicle and vice versa. The stacker crane can be an automatic container stacker crane
(ACS), or also a gantry crane or a one-legged gantry crane. Thus far, the placement of the container onto a
means of transport by the stacker crane has been manually controlled. The st;lcker crane consists of a
bridge and a trolley which can travel on it, while the bridge can travel on rails. The placing of the container
suspended from the crane onto 2 transport vehicle is manually controlled by an operator. For the loading, an
operator present in the parking position drives the container by means of the stacker crane into the vicinity
of the transport vehicle, and then by slow "approach” he positions the container exactly on the transport
vehicle. The approach involves repeated left/right and forward/backward moving of the ACS, as well as the
lowering of the container, controlled and monitored by the operator on site. Likewise, when unloading the

transport vehicle, the stacker crane is slowly brought up to the container manually by an operator, so that

the crane can pick it up.
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" The large nunber of containers handled within a container yard necessitates
a snmooth, error-free, speedy, econom cal and |ong-I|astingl oS8P gfffcess. In
addition, it is desirable to increase the throughput of containers, i.e.
t he nunber of containers handled per untt of time. This will reduce the
parking tinme for containers inside the container yard, the |ayover tine
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cont ai ner .coifithigerst acker crane is provided with a neans of picking up the
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up fromthe platform such as can be oriented with res ect to the
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relati®h to its support points. This systemcan also work automatically in
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trans pOI’ t
down in true position on a container in relation to its support points. This system can also work

automatically in conjunction with a DP system.

The underlying problem of the invention is to achieve a high throughput of containers within a container
yard, to lower the costs and to reduce the down time in case of defects, while at the same time boosting

30 the economy of the container handling yard.

This problem is solved according to the invention by the indicated method for loading of transport
vehicles with standard containers per claim 1, by the indicated method for unloading of transport vehicles
with standard containers per claim 2, and by the indicated methods for adjusting the position of a stacker

35 crane according to claims 17 and 19.

One benefit of the invention is the quick and flawless handling of the loading and unloading process of

transport vehicles, made possible by automation. In the present application, the constantly recurring



vehicles with standard containers per claim1, by the indicated net hod for
unl oadi ng of transport vehicles wth standard contai ners' SE eéﬂi?d and
by the indicated nmethods for adjusting the position of a sk 3R 35 crane
according to clains 17 and 19. One benefit of the invention is the quick
and flawl ess handling of the | oading and unl oadi ng process of transport
vehi cl es, made possible by automation. In the present application, the

const ant | MdeﬁﬁﬁHBJdlnEgndMIo%% s&f108Bes aft drékednG ﬁlto &&l@dép@%dém oﬂﬂﬂkrﬁﬁdl ng

sequences are broken S an ed.
The sequertBmar. THAFUPTL Al M BIAPE BTk S SRS RN ERP T Eb TSI
time, such skstertgpué acgompmiststharthegmantal sieps.tapd hew olaksties hrotdsans actheve abgnefaial st eps,
and the msﬁ&r@}ﬁﬁg Jf'ih%%mgBﬂﬁ@l%ﬂlrggn%ma@ﬁ/g%r@esb%QﬁdsQlk@doostﬁ@%&u@lﬂvum&@f t he
time of the loadin unl oadi ng process and thus al so boost the

t hr ougRput°Bi"FHE" ®dcont ai ners handl ed. The |oading of a transport vehicle
with a contai ner occurs by the stepw se working of steps a) through f) of
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i s descri badybstatidipp&esittiithiogdhpytor ki ng of 15 steps a) through f) of claim
2. The carrying out of the work steps produces a shortening of the
unloading time of transport vehicles for standard containers, |leading to
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transmtted, t ti managenent. At the sane

time, the rﬂyceds‘yv@fq‘ %‘fyllaﬁ%"%tq’é‘? 'glf"?c&%i‘l rf@'ﬂ %“r‘rent generates a | oading order

or unl¥adi ng order for the stacker crane. This |oading order contains the

job for thﬁlsgmmkg%sus%ﬁﬂ@tramgbom&,taewpthz nﬁtafa@r%@g Hd2dR&! iBGiiQARLHe hid. t he 25
contai ner yard a down on | oadi }n% rgl atformof the trkg gort

vehi cl e, %?“ﬁ@edtdé‘alarééfansﬁﬁ‘éd fOrtl%frPstsést’etm °f\%r‘ﬁg5 HAgRPY: AP A" BhPoadi ng
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yard. The ti1ne advantage created havi n araIeI wor k st e contri butes
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vehicle in this way. This unloading order contains the job for the stacker crane to pick up the container
being unloaded from the transport vehicle and store it in the container yard. The time advantage created
by having parallel work steps contributes to shorten the duration of the loading process, as does the fewer
mistakes when detecting and transmitting the vehicle data.

30
Furthermore, it is beneficial that identification points defined by means of a calibrated camera system on
the loading platform of the transport vehicle or the container and their coordinates are transmitted to the
DP system of the logistical management. From the identification points, the DP system determines the
coordinates of the means of fastening of the transport vehicle or of the container being unloaded (the

35 corresponding system of coordinates describes at least a space reached by the fastening means of the load
suspension device of the stacker crane). This method enables a quick and error-free detection of the
position of the fastening means for the container or of the container itself, contributing to reduce the

loading time for a transport vehicle.



m st akes when detecting and transmtting the vehicle data. 30 Furthernore,
it is beneficial that identification points defined by mea‘?z of a
calibrated canera systemon the |loading platformof the t rr%ﬁfoﬂﬂﬂvehi cle
or the container and their coordinates are transmtted to the DP system of
the | ogistical managenent. Fromthe idemtification points, the DP system
determ nes the coordinates of the neans of fastening of the transport
vehi cl e or of the container bei ng unl oaded (the 35 correspondi ng system of
coordi nat es. descr i b ached b ast en
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of the transpor overlapping it exactly, and above the position
coordi Aates. The i medi ate and exact positioning of the stacker crane
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For this, the stacker crane travels under computer control above the container, overlapping it exactly, and
above the position coordinates. The immediate and exact positioning of the load suspension device above
the container being unloaded reduces the time of the unloading process by eliminating the manual
"approach".

30
The fastening means of the loading platform or the container are detected by means of a calibrated camera
system mounted on the stacker crane, and the load suspension device or the container is moved so that the
fastening means of the container or load suspension device stands congruently above the assigned
fastening means of the loading platform or the container. This enables a rapid, error-free, and correct

35 orientation of the container with respect to the loading platform and of the load suspension device with
respect to the container. In contrast with the previous method, the time-intense "approach” of the
container or of the load suspension device by an operator present in the parking position is eliminated. It

is advantageous that the visual monitoring can thus occur from a remote operator, who watches the



transport vehicle. 25 For this, the stacker crane travels under conputer
control above the container, overlapping it exactly, and above the
posi tion coordinates. The i mMmedi ate and exact positioning fl’ tSEEe} &ad
suspensi on devi ce above the container being unl oaded reduces W8 e of
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means of tfhe contal rer or | oad suspensi on devi ce stands congruently above
the assigned fastening neans of the | oading platformor the container.

Thi's enabl Bsnid td tBddixsbt ofhta@dn ol the ContafkBiClvith QEspREth thd Radlfid itfodt, HRRodinet BB be

container with re ct. t he | oading platform and of the | oad suspension
v ce o 1 R REadint Rl e o b erar bR a6y Yl eI Brt i
met hod, t hentaingrenajerttit the @orteayppdingfedtehing fnednk ef thedoading pladarm e theodnd btk bveeaidg

suspens io nprg&%w e dQ%vﬁn&g&Q?'ra%rQarch"Q? S PR suip_@nston Bevitd Wﬁh e c&?@ﬁllert, El@&d i))san
elimnated. It is advan%\ggﬂeous noni t ori nig can thus occur

/ that the visual mn i
from a rentffBOPEFALDI ! ‘Vﬁ?éﬂ@@“fﬁ@”?af“§§ﬁ“?@6§”"§&6‘%Pﬁ?@rﬁf at | east
one camner adepdsitddebpitts dgad buagension datier anviptietpsedghicn od rdéasddiBhe ldading/ofchidackpr ocess
steps hel pSanct8duge the loading tinme. Thanks to the exact orientation of
the container wwth respect to the loading platform the container can be 5
put down on the |oading platformof the transport vehicle in such a way
t hat the fashemn hgfasreaiesacodriehting of BOfait@ing@feand Bt the Midtshsptnaien ice @BHedMpekt Y
fast eni ng - of i |.at f t - of the |o ing
b ocess, - ThE nnut . RRIGR L AhE el unip e FREL LOEABMIBED, o i o
t he cont ai REMnggIrgatthplpadsuspensiga feyice matp islks b fasteyinggrepns of fhgcastaingri Fgt ed and
t hus produgigsvaagenehippadingt bk 162 Visp@Son dENE: 16 BBtGRtRRT, glidd bplanpshibed by the
| oad suspeg%%ggdd %Ace on thedtran§p9rt vehi¥le and releasqd. The | oadi ng
of the stacker Tﬁ CF BRE FPN AT TR RS TIPS OTHET P L vy mdtearepeport
ori enti ng whickped chmbetusiopdsd byrbalead syfrensior dgvisadvhich Spenabsdrierdrvdrityén e t h r espect
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device mate with the fastening nmeans of the container. The 15
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advant ageous tinme savings. The container is renoved fromthe transport

vehi cl e and can be unl oaded by the | oad suspension device, which then
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st acker cr ﬂ%ﬁj:dsoymh'rﬁ ofzi cm'rérlagﬂtem. By elimination of visual and manual identification, the resulting

25 data are transmitted faster and free of error to the DP system of the logistical management.

For detection of the coordinates of the identification points of the loading platform or of the container, an
operator supported by a user-defined interface on a monitor screen of the DP system of the logistical
management uses a marking mechanism to select the identification points of the loading platform or of
30 the container on the user-defined interface. The user-defined interface shows the image of the camera
system. An operator who selects the identification points of the loading platform or of the container of the
transport vehicle or container represented on the user-defined interface with the marking mechanism,
contributes to the error-free detection and quick calculation of the coordinates of the fastening means of
the loading platform of the transport vehicle.
35
Another automation which reduces the loading time or unloading time can be accomplished in that the
coordinates of the identification points of the loading platform or of the container are automatically

detected by a computer system and transmitted to the logistical management.



201t is especially profitable that an operator does not have to be on site
before, during and after the loading process or unloading process. Thus,

an operator is available for other activities. It is espeC| al ly
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Since the detection of the coordinates of the loading platform of the transport vehicle occurs in the

é)\rvg'-th or wm]o%l tﬁ%loﬁtaﬁer anve Xxf: ‘Ofuﬁneg plqtfl8 mgtl;eﬁé(lioa ngr Thi s

identification zone, the coordinates detected for the loading platform refer to the transport vehicle. Thus,
the vertical position of the loading platform and the intersection of the diagonals of the identification

30 points of the loading platform describe the relative target position of the container.

The position coordinate of the container 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
35 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.
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| oadi ng pl atform bei ng he contain
descri bed 'ReFdey peying on lt have already reached their exact final loading posmon In advantageous manner,

the stepwise approach of the load suspension device, guided by an operator, is eliminated. This procedure
30 enormously simplifies the positioning of the load suspension device or that of the stacker crane and thus

contributes to an extremely large reduction in the required loading time or unloading time.

The simple watching of the loading process or 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

35 each pair consists of a fastening means of the loading platform or of the container, projected by an image
from the camera system, and the associated fastening means of the container or of the load suspension

device, projected by a superimposing of a computer-calculated contour of the container or of the load
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transverse direction, caused for example by uneven ground, does not have harmful impact on the loading
30 process. The stepwise approach of the load suspension device with or without the container relative to the
loading platform or the container is eliminated, which produces an exceptional reduction in the time

required for the loading or unloading of a transport vehicle.

The swift setting down and releasing of the container from the load suspension device or the swift

35 approach of the load suspension device to pick up the container until the fastening means lock together is
guided by an operator or automatically by a computer system. Since the container or the load suspension
device is exactly located above the loading platform or the container, and is correctly oriented, and the DP

system has determined the vertical position of the loading platform or of the container, an immediate and
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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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det ect i onFigfre f stwrvs posutomaet E@kagss 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, wmch are required for the

- loadmg 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 triuck 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
possibiy 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).



Figure 3 section of a container handling yard, container storage space and
parking position, Figure 4 side view of the area shown in figure 3, Figure
5 representation of the viewing angle of the canera placed i h4tS&P 28p6ki ng
position, Figure 6 first user-defined interface, Figure 7 representation
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trolley 3.2, ich can travel on a bridge 3.1, while the bridge 3.1 can
travel on the crane track 4. During the |oading process, the container | is
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every possiilkeae mfadombﬁrmrhﬂ onitbre 2 {figadeash can observe the parking process.

Figure 6 shows the monitor 12 with the image of the camera 10; by which the operator can observe and
bontroi tﬁe parkmg process of the truck 7 and the loading and unloading process. For the loading of the
truck 7 in the parking position 8, the position of the loading platform 31 of the truck 7 has to be measured.
-For thJs a markiﬂg mechanism such as a crosshair 14 is supérimposed on the image of the camera 10, with
which the operator can select identification points. These identification points are the fastening means of
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.



zone at any tine. The coordi nate system (not shown) describes a space which
is reached by the | oad suspension device 3.4 of the automatic traveling
stacker crane 3. In place of an ACS, one can also use gantry ctanik® 2006
one-1l egged gantry cranes. The autonmatic contai ner storage space 2 is
bounded off fromthe | oading and unl oading zone 6 by a border 5, which can
"be a fence or a wall. In the | oading and gnloadlng zone 6, the trucks 7 are
each positioned in a parking position 8 Figures 3 and 4 show trucks 7
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restrict egle loddngdidbad s ddfbrmined 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 thatall. fastening means of the

container 1 stand congruently and plumb above the fastening means of the loadmg 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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recognize the truck 7 in terms of its identity and position: its distance 37 from the border 5, a left/right -
offset within the pa.rk.ing 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



present container 1 is identified. The identification of the truck 7

i nvol ves the recognition of the license plate 28, 29 of the transport
vehicles and the identification nunber 30 of the possibly pre34nSER@0sai ner
1 by means of the canmeras 27 arranged at the identification zone 25, which
are connected to the DP systemof the |ogistical managenent and transmt
the so-generated data to it. In addition 1 the work step described in
figure 2, the possibly present container 1 and/or the enpty | oading

pl at f or m 34,.QfidknEadl re the asured. The truck 7 is detected from
the side 32 and f ragmg';%g\slt%k%}tcgaﬁe VR 35 ‘WA ebRec Brdet fam s fsaiper $orage The

det ecti on #°t3@d Pesthiefiqading oidhe Tyek hin gccofdatch with bautktha dedcabeias mfigdre (.0r
container 1) as described in figure 6 does not occur in the |oading and
unl oadi ng to. figure 6 ut rather in the identification
zone 25. Tﬁ%@grcr)%eé gg,ge; fzf& hc}évsﬁ g?leé%ntg? BheesP ‘? TREfERRE e PP Sribpistdfipensistrai ns

i dent i cal . %fcePref Safeckericrene 3 taheplitrivel withinathit prwd tderneasnye H0gorRifety Rasolei ght
34, 35 of the fastening nmeans being used by the canera 27. The coordi nates
found are Ltted to the .system and these represent the relative

t ar get pog%??gﬂhg%g?ﬁ%mggﬁfggg”gxﬁﬁ?ﬁﬁeHﬁFéhded, since they pertain only
to the truck 7. The driver of the truck 7,. after a successful
identification and nmeasurement of the truck 7, receives an access

aut horization in the formof 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 | oading and unl oadi ng zone 6
assigned to him (figure 12) and backs his transport vehicle up into any
desired parking position 8 within the | oadi ng and unl oadi ng zone 6. During
t he parking process, as represented in figure 13, an object recognition is
started in the DP systemof the |ogistical managenent by nmeans of a canera
36 arranged in the-parking position 8 which identifies the truck 7 and
also classifies it geonmetrically in the system of coordi nates, not
represented. The information fromthe canera 36 arranged at the border 5
allows the DP system of the |ogistical managenent to exactly recognize the
truck 7 in ternms of its identity and position: its distance 37 fromthe
border 5, a left/right offset within the parking position 8 and angl e of
twist of the truck 7 relative to the ground 38. Thus, after conpleting the
par ki ng process, the exact position of the truck 7 is known to the DP
system of the |ogistical managenent. Fromthese coordinates, and in
conjunction with the relative target position of the container 1, the DP
system of the |ogistical nmanagenent can determ ne the position coordinate
for the container 1 being |oaded, which represents the absolute target
coordinate for the container being | oaded. Next, the driver of the truck 7
goes to a reporting space 39, in order to signal with the nagnetic card his
readi ness for |oading or unloading of the truck 7. The DP system checks the
data on the magnetic card against the data obtained fromthe parking
position 8 of the truck and if they agree it, generates an order for 14 SEP
2006 15 the stacker crane 3. The stacker crane 3 picks up the container 1
to be | oaded fromthe contai ner storage



space 2 and begins the |oading of the truck 7 in accordance with the nethod
described as of figure 7. Furthernore, figure 12 shows a tol erange range
40. Wthin each parking position 8, the |oad suspension devi cd 4356P 006 he
stacker crane 3 can only travel within this special tolerance range 40, for
safety reasons. Figure 14 shows a contaijger yard 2 with a reference point
41. 1 4 SEP 2006 16 List of reference synbols 1 Container 2 Contai ner
yard 3 Aut } ont ai.ner stacker crane 3.1 Bridge 3.2 Trolley 3.3 Mast
3.4 Load s%{_%?%&&%ﬁﬁa%%qgge 4 Crane track 5 Boundary 6 Loadi ng and

unl oading zone 7 Truck 7.1 Trailer 8 Parking position 8.1 Concrete
troughs 8.2 Crassmebraces 9 Wheels 10 Canera at the parking position 11
View ng angje %magngrnearrda 10 12 Monitor with picture of camera 10 13

Twi stlocks 14 Cross fairs of the first user-defined interface 15 Verti cal
posi tion of3 t hévtpreatik Fangineacker omnel 6 Di agonal s 17 I ntersection of 16 18
Canera system pgygated on the side of the ACS 3 19 Viewi ng angle of canera

18

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 tefrni'nal

25 Identification zone

26 Roads



19..1 View ng angle of camera 18 19.2 View ng angle of canera 18 20 Second
user-defined interface with the pictures of cameras 18 22 Wqngsgp -
positioning of a tw stlock 23 Superinposed contour of the contai ner
Autonatic container termnal 25 ldentification zone 26 Roads 1 4 SEP 2006
17 27 Cameras for identification 28 License plate of truck 7 29 License
plate of trailer 7.1 30 ID nunber of a ddntai ner 1 31 Loadi ng pl atform of
the truck 7 32 Side of the truck 7 33 Top view of the truck 7 .34 Height
of the, fa%tehPfpsMEiisetifstiorhe | oading platform 31 35 Height of the

f ast eni ng Ieahisensd pldthe vaekTt ai ner 1 36 Canera in the parking position 8 in
the alternafi | : Di stance of truck 7 fromthe boundary 5 38

G ound 39 %g%ﬁ%ﬁ%%&%ﬁlm Tol erance range 41 Reference point 42.1

Vi ewi ng ratfge ““ﬁ’lber(?g?@n&mﬁﬂstem 18 42.2 Viewing range 2 of canmera system
18 1 4 SEP31200&dind Batdrdionte k2. Method for |l oad transfer in a container
st or age spgceSigggfth%tﬁ%q}]dfird containers, with a stacker crane for the
contai ners_servicin the cont ai ner storage space, controllable by a DP
system of # IB@W‘%&CWWnagerrent, whi ch can travel between a storage

place for ®acheigbttad BhmidMiad of BaRhd JRkedf Ar m of a
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



transport vehicle of a container that can travel in the area of the

contai ner storage space, wherein the stacker crane has a | oad suspensi on
device for depositing the container on the | oading platform 1b* wiiPc 06 an
be oriented with respect to it, characterized by the sequence of the

foll ow ng work steps when Ioadi ng the trgnsport vehicle: a) the transport
vehicle is identified and the data generated in this way are transmtted to
the DP system of a |ogistical managenent, b) by means of a calibrated
canera system defined identification points are detected on the | oading

15 platformof the transport vehicle and their coordinates are transmtted
to the | ogEBiMscal management DP system c) the |ogistical management DP
system corrpar es the coordinates of the identification points agai nst the .
g:: 2]‘:’)T1f n;g tha o@lf ?oad pg’n‘sfn lgin Qﬁg%gr s%?ag?gspgce%gr sgn({aFdh:ngaQr@r %’ta stacl?ér crane

posi tion coortb Cﬁ%EE'?f"éS %W‘Ctnﬁé*‘elcmehﬁoriﬂeamﬁ%Fcﬁ*ff@}fab'?hlealPR %(Ff@p@fiatlomcal'ehl cle,

d) the stackefhanskang, vmchwﬁrawndaweeﬁ@ﬁmgeq,nacmmaamommetr Ehdtah@dﬁg)mtmrm@fra to be
loaded above theortveﬁ e%gacogta%lgrftk%{‘gg]ngva 1 tr r}stpor tt VA ICl ¢ F t|l¥
congruent and above P ol ¢ootdi'ha érea‘\’/\hec%"aﬁnefﬁ%ageﬁﬁc??if” TH" C
coordinate i §tael@5mrleb@di lw S@Sh@SlvredetJii:q:fat depeyging thoepninertoh ghe llopdiad migfoph.at f or m
and by g he pq,l,m Hbe ohéh'fte%rﬁtﬁ?efsibe@tno pf the di agonal s of the identification

poi nts of the adl r| bes the 25 absolute target
posi tion of tﬁqgacéeé' g’V ﬁ’éfeq“?é‘fe ?N‘%'ﬁﬁ'é‘g&f’ areesay %P%?ﬂ“édf‘eéré%?’hveg‘%tem
arranged omn tthetragspart kabiclegy idengfiedtahdthd desat gemeratg imteiamay ad trandngttedto@edDhgysiph at f or m
are detected gRthoihig SRMALREr is noved if necessary so that the fastening
means of hhe cont ai ner. st(gnd congr uent|y above the coordi nated fastening
means of tRe PEEH ARG BIHEFOPRE PP eRisreg ienficaion paintsass defferhongt 1eadBe | oadi ng
pl at f orlfn of tfiefotnr enigpensporyehicle kel tisirchortihads atelrensihasd 1 tHe MgisB8A] m@agmedf t he
cont ai ner andyg hg. nc;oordl nat ed fastening neans of the |oading platformnate
together at thée end of the setdown process. 2. Method for load transfer in
a cont ai nef) sPoPaifyieal §32agembPP Seten epipgret Bhiecatdiiatesof thpideniifisation pintedeaies ane f or
t he cont ai nertse c&&l’o‘ﬂh€tdﬂguntarhﬁm§Q)Bdeahsn;&fredeﬁ QF ageyss.pa@amem& fhekalst&mgenebr)é a DP

system of a | ggé a%gl n(éf’f1 0 tﬁ;?coq%ma%ﬁcm%al ion C\M(;'rri %1?5 on '&e ofaﬂarég plattftgrm o1 the tranaé St orage

pl ace for each contal ner an ransport Ehicle of
a cont&Pner tYsliflecan travel in the area of the cont ai ner stor age space,

wherein t hﬂ) tﬁé ARk Erafel dANG uh@ﬁco&pht&&%tﬁx”ﬁnﬂﬁﬂeﬁdoﬁlﬁinéﬂQ)\Heq‘(ﬁdefdgﬁovplh@ i%'acﬂx% t he
nted wt respect

cont ai ner 1 %lhl%tl Qsad ve%c exac A ruenwnnd apov Q 1e100r I r% te. - wherei
toit, 14S 56?) G RRAracteT T 2 n% t fie °8¢q ueﬁéé POERESMEFEBR NG wor k
steps in the repHYEdPrgatnfs décmt’rﬂémbﬂ)\tﬁﬁm}ebﬁlt@h ef the loading Platform and by the point of
intersection of the diagonals of the identification points of the loading platform, which describes the
25 absolute target position of the container,
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
30 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
35 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,



a) .the transport vehicle and the container being unloaded are identified
and the data generated in this way are transnitted to the DP4s§ER @usof a
| ogi stical nmanagenment, b) by neans of a calibrated canera system defined
identification points of the container are detected 5 and their
coordinates are transmtted to the |ogigtical managenent DP system c) the
| ogi stical managenent DP system determes, fromthe identification points,

the fasteni ngchiRANSed b} M sRRSIE braR fQQQ/HJ'v\Ba(tsf%psq; tht mﬁoaGQEBfaaltﬂﬁsE)ort hicithe

stacker crape, drive ut er e container, exactly
congr uent a)pldth%t 1) r%vlf' %a"%tgf gp‘%‘rﬁ’er bS'BWﬂ ?‘?g?dére ‘%ﬁ‘éffeg?'ﬁ’ thefiata ggnerateft ipihis
coordi nate |5Wﬂé§dqﬁn5b@t¢dbyh6tfﬁéswm viadedistippymartagapeniof t he upper 10 edge of

the identity C@tnlleQr% OPQ&aﬂﬁrﬁted)JamErla@ysQQn&eﬁhéaed’entﬁﬂglopyo1r§tb&tl'QQ!)r{Hmepgre hdd t%(lj section
of the gil agon poi nts of cont al ner, Whi ¢

ification
descri bés the’ %ﬁ“%’bf‘i?fdé‘aie%l?@%‘i“w&?u‘? hBWgB‘fcalt“I‘?éagF'B%{‘ﬂDP &§¥Pensi on rreans e) by
neans of ackahd beisicdhavgremaDByste fuaminan geol the fleitifieaist REHKS the GE@IR, metarhe
fasteni ng neang pQftiok MRrdid2R3ethd\Qnihat f or m of the container are detected and
the load s spensi on device is noved if necessary 15 so that the fastening
means of t Ak TOWIE NSRS Yrictoupe comtrof avedieseiaiter. sxaathecosgruanichnd showprtrent | y
above t he coorodiiisrabedinitgsithenrinnig pmamsocﬁ&mdt&edee@la&daiylﬂervem&ah&)s.k&aﬂttﬁUﬁ)I@xenSl on
nmeans ijg bro ans of t he
Toad eispens ol firkhin Gl S oD risl S BRGNP dpoiiay
t oget her. 20 ' dmEfisEer nsips Oé‘ihafomalnerowh@ deﬁfﬁéﬁsﬁ'etﬂé?'l“z@wei resitidrapt the hped
transport vehiugesioatneidae cont ai ner bei ng unl oaded |s |dent| f| ed by neans
of a camerg, s
characteri ged%l%e%po“cah:b\{%gdﬂl&%e%%fswmﬁ '%c‘{on tkﬁ’étaCkSr Cr“ﬂf al?f ?“'8¥ meat“h%fthe
i dentificati o‘ﬁadﬁkglpﬁtf%fmd’f the pretajnerae detgetpd aat fho ford wepetsive divite itmdvidtiateconnpoi nt s

of thetisont ai aeHat thaﬁst%g%@fsaf tﬂé’ loaoS.aUsBQrQ,l’oB 8dicbYr e U cralef t'amgm'rd%t?yr face on
a nonitor Scr%en ment DP SySt em uses a mar Ki ng

0 na
mechani smt o seTee&(lftco?r?f"amdg%F?fl ﬁ“Eaéﬁ? g’B?"ﬁ’fs of the Ioading platform or
the i dent ilf i balpidorsppiionnsanefs brohght grom thaicomeinemctithegthe eerichahdamed tht Rier f ace.

5. Method aCCsQEdéhsfbg nk&s%h&tstemnéh%s LftLeQ:oéltame(Pp@tE ﬂ)%gtﬁel;l zed in that the
coordinates of the identification 30 points of the |oading platformor the

identification points of the container are automatically detected by a
conput &0 syst¥ehamd damhgrd, thaederized inltet hogingbit edlcle mahagafBEtbeinSunidvl hod
accordi ng to 8&nQfyGleds 0Fa hml@syemCharacteri zed in that the detection of
the coordinates of the |oading platformof the transport vehicle occurs in
its loading and unl oading zone and that of the 35 coordi nates of the

| oadi ng pl at f Methedafcotding tcon b &ilaires | toecrmsr&teinzbdiuttsatI.@@eﬁrﬂgie@a%elésﬂrma@is5119 zone.

1 4 SEP 2006 thgqen?lﬁcap{g; Rl RS RES gﬁ%f{)% 1 .to 6, characterized

o t T tf t ts of i

int hat det ect on of FB coordi natg (% &4 ifica 10n pom so the container, an
25 operator, supported by a user-defined interface on a monltor 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 | to 4, characterized in that the coordinates of the identification
30 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 | 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

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



| oadi ng platformof the transport vehicle or the coordinates of the
container occurs in the identification zone. 5 8. Method actér8imgyo one
of claims 1 to 7, characterized in that the vertical position of the

| oading platformand the point of intersection of the diagonals of the
identification points of the |oading pltform or the vertical position of
t he upper edge of the identification points of the contai ner and the point
of i nt er sequétod a@brdinh® odlé ﬁgﬁﬂﬁh&o QfchdrdRriicd ANk ﬁét&ﬁ’gnio@fhe %l'd'}{at%s et he

cont ai ner %§§&ndlz§?f%rn¥ &l"?he trg?SPOIJf veﬁncl‘é g!t etcoorgﬁ)lz(i)t?s:slh pwggctngimier °é8‘“i |Hq-\€ r_ijléltt%{;;w 10 9.

Met hod accor g to one o
position cé&®¥fdi nate is descrlbed by the absol ute target position of the
cont ai ner or of the | oad suspension device, which is conposed of the

coordi nate Lranspor e | ocat n the parking position as
det ect eg b§ [\QP’thOd qécoge ) RGp CIaé{“sn c?'?éa"?eﬁzfegt“l {‘f the éﬁ“&é‘tmfﬂb@w{ﬁ a6t t he
cont ai ner 'tﬂtf%*lh alnchtbe Hoinaief ll&iﬁrsepmwftbndlemval&xéthe idsntlfGatioh/edilod tat@dinglagmi 0 one

of clains brt'hé)veabcal95&@(0@-6@%@5@@&(3@ft%bl@@ntlﬁaﬁon%ﬁg%?lrhe &nAh& a'nésthm\{n(?ﬁf into
m or he container 1n such t he

reach of th? | oad 'f”@,fp [s éh

poi nt of i MYEFLRLtiHifiagenarrbthe Yy ‘E?H%ﬂ pé"“&f‘)f‘H‘ﬁ?“?é‘%’tdé?‘ff‘ﬁ’fgfh%‘é'a‘ﬁétaﬁﬂ“ t he
cont ai ner ogsitiohef thegadaisuspensi on devi ce stands congruently plunb above the
point qf intersection of the diagonals of the fastening neans of the

| oadi ng platformor the 20 container. 11. Method according to one of clains
| to 10, cRA\AFPIBE R piflimsd Q& Chirictics - tepethe prstion sowinpiaése  has f our

quadr ant s, deertbhd hyelirbebmnt g p&ltroabffthdl:f)ntﬁlaﬁbﬁfﬂtﬁag)aﬂrﬁﬁgﬁbﬁsxonaﬁdce,eﬂﬁﬁ ipai r
consi sts Ofcon%Qd t)ﬂﬁg'é% Bes o%@g&sp?}t vztﬂﬂge lloé)a?eg Iinrlge ar af]%ﬁlgsntlon gsrde%%&?c{]bg%gls

4
cont ai ner, PI‘O] ect ed Erl an 1nmage o e canera
coor di nat ed %frémdﬁgrﬂﬁaﬁargﬁpwm of b eoaiaimerror @frthet'PPé shspaidionsdesipensi on devi ce,
proj ectted by a superl nposing of a corrputer-cal cuI at ed contour of the

cont ai ner e hioad suspensi he fasteni ng neans of
the cont ai (r?]fierl\&&pg % org o one ogglgllrjnss lgogbs ir;%ﬁicte zg‘cplg th&httl sticlﬁeé crlarﬁadbrgo gcﬂ_lﬂto Met hod

accor di ng f@chphthe ppdieg Féﬁffﬁ%" ar of the qomtamerhaﬁruaicd wyitteede paint bhiatersarign offidwi at i on i n-

posi ti on OfiafdA@s of3R f&ﬁﬂf&al'naﬁf o cBGaiteP &R0k rstB@nE g'redepgpshénhsocg %Jentﬁylpb%nlboadl ng
pl at f orm or tht%e devi ce fromthe ‘position

of the confa nas P%Zf’ftnmterﬁeﬁ '%‘5558 d‘é%{’ﬁﬂﬁc’eﬁﬁgaﬁ@? N ‘H"é‘as 9FEredqding efgffogt prebg
managergnt Cowefsystem for a fine-tuned positioning, in that the second

user-defined interface of |ogistical nmanagenent has a marking nmechani sm
W th Which era or sel cts at | east one identification point of the

| oading pl' at 68’1" C(S?r Eﬁtot"ﬁe GBIY iy charggerigeg in WEeRga e Efichg et one of
clains 1 t bas¥ur qebantaedck rapreedtingn phiheftfasaniyg tewd, atdieadh philcdagd dfiofTasehing he

cont ai ner pn%bnrslgf th&@&!ﬁ@ pfa{f&mot' Qﬁheﬂ:&ﬁé rlie'r ?)R)Jegied E)hcl% 1rl'1é?’g‘ghptgcaglerg‘g)fst%¥\ nalné)oftl n the
p05|t|%n of the | gad suspension
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.

12. Method according to one of claims 1 to 11, characterized in that any deviation in position of the

30 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 unioaded 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.

35
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 in the position of the load suspension



14 .SEP 2006 21 device fromthe positi.on of the container being unl oaded is
automatically recogni zed by a conputer systemfor the fine positioning.

14. Method according to one of clains 1 to 13, characterized in th®EP 2006
there is any deviation in 5 position of the container being | oaded fromthe
position of the |oading platformof the container or in the position of
the | oad suspension device fromthe conthi ner bei ng unl oaded, the |oad
suspensi on delueifio thepositicdtoathechnamertbhiag uitidagedfigmionmicaly re@aiisd 6f a dohgugont ai ner
stand congr.uentd w, iy it?mg%e the fastening nmeans of the |oading platform
or the fastenlng means o e | oad suspensi on device stand congruently

pl unrb above the fastening neans of the container. 10 15. Method according
to one of akatdimdhccbr@ind @, onéldifal’aﬁh&tl@cfi.aZﬂdrai:tEthd’hathatt *ﬁ&er%@stahil agidawn and

rel easi 0 eL. f e devi or the setting
down of @g gETJ"Qg“g%%E%‘Hg. 8?\ éi\r/rr? %%m th? p(%s(%ilon éﬁi?qoa in pﬂatr arPlngtg ctogtalPeﬁgr 18 F’It ai ner
is gui ded l§9S“t°ﬁéf‘bb'é?da@tl%w"s@hﬁqvlce frore the gentainst bsips H'é@ﬂdsi tratoed suspetsice devre 6t her .

15 16. Met h&dedfs@ﬁhaﬁﬁH M@etnln@@win@@ftﬁl‘ﬁ%‘éhtﬁlh&@taﬂfco rlﬁﬁt%lﬂﬂ{b aQJv@%fdst@nlﬁ’g £anLAal ner

storage sp C%adm Iy m empnt hne0 met ﬁg?‘ accor |n to one or nore of clains |

or 2, as we g@' T = RO §°§‘§S§'fp§rr‘ﬂ 4816 ey BrerucptheSbacker

crane for dbqve&@faetmlmmqahﬁ@fpﬂesqntamm of containers being handled, with an

absol utie I ength neasuring systemto detect the position of the stacker

crane, charg erlzed by the sg %ence cﬁf the follow ng work steps, making
1

use of predal T BIP4fsy d'é‘ IePa <y 4y %’a%T‘éeéiR'é‘F‘atHFéﬁ‘é‘gth‘éQ/@F eleative a
ref erence pb\hntonamprafwgetﬂa lggtd sespgnsign deeie ole sttiigniown dfhiberodd R@pansiont dvibedt the yar d,

so that at dRastaRRGotR B AnPE ofilfke bf BIEERuc Yih ﬁ%@l%&%é L TiRl8h GRG e
point, b) the |ogistical rranagerrent DP syst em conpar €s the p05|t| on of the

reference point with-the nenorized position of the reference point and
det er milfes larM@lfoﬁmmjmmhmymdﬁﬂhaﬁdkemraemhst:@:am&&to}aée sﬂy&tlh(ﬁdpl@ﬁﬁt tkd ai m 16,

char act eri ol el . ar [, aga%erearesrgcea points,
whi ch can ;r%g] %%C(;e@%et IOEE ﬁﬁ gg‘ﬂ@% gésfaz %‘Qﬁ%ﬁ g%kggﬁ SRSyt RO og £ or

adj usti ng tHEHEEF & d‘ﬁ?c“%{‘ o« dpesiion pffoppindrssbeiag haaﬁlgécwtbw asodtgleledr cr ane,
which is | eeadugth syidin @ deenihapddribn yfakeGiackeOdrank IERArRRAY b e tddGenbi hod

accordi ng 0,906 .9l e..9f, as well as 3 30 to 15, with a
camer a syster?lpl S[Egsr 6 ngéogtpacﬁ(’l)ratedcag‘ﬁ% ‘for detecting the position of

cont ai férs abeihﬁgacﬁaﬁaneé&velwbpw agtferaitss pliniersangedratank siverestitianngthpylsteemaifeor
detecting t heyap(QSd thit @eadfond &Qeﬁbﬁtﬁ&@hex@&ﬁféﬁ dete&shﬁef BeleREbgitd in that the

contai ner Xgr Ij' istica man%%ri;]enq Br’erst%n((::gm ae st os tl n afthe A tar Laﬁnged on the
stacker crane that can v8 t'8" P't By HEARE™ 3t t'fie
super -refer en@em(p@i:qﬂogltlon of the reference pomt and determmes an offset when any deviation exists.

25 17. Method per claim 16, characterized in that the container yard has several reference points, which can

be detected by the cameras of the stacker crane.

18. 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
30 to 15, 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.



