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IMPROVED DETECTION SYSTEM

Field of the Invention

5  The invention relates to the movement and control of shipping containers and
particularly through use of spreader assemblies. Specifically, the invention to the
automatic determination of the spatial position of containers to be engaged by the

spreader assembly.

10 Background

The economic rationale of the use of shipping containers involves the standardization of
diménsions of the various components so that when a container is shipped to any
location it will be compatible with the means of transport and equipment irrespective of
15  the country. This compatibility allows large volume of equipment and containers to be
manufactured by different entities on the understanding that there is global compliance

with the system.

To this end, in excess of 80% of all shipping containers will fall into the category of a

20  20-foot or a 40-foot container with a smaller subset of 45-foot containers.

A more recent economic advantage is the ability to move multiple containers at one
time with the last decade providing spreader assemblies for engaging the containers

having the capabilities of engaging more than one container at one time. One member



10 Background The econom c rationale of the use of shipping containers

i avol ves 't he standardi zati on of di nensions of the various conponents so
that when a container is shipped to any location it will be conpatible with
t he neans of transport and equi pnent irrespective of 15 the country. This
conpatibility allows | arge volunme of equipnment and containers to be

manuf actured by different entities on tRe understanding that there is

gl obal conpliance with the system To this end, in excess of 80% of

al I shi ppi mdgthtrothi sfanmglyds wieltivid 20 bpreadeo havieg detabiay yo edgage 2 Gidgld 406fooor a
40-foot container with a smaller subset of 45-foot containers. A nore

recent ecoRgRhinePEMAA IR0t SoritdiBerd Mihk bid tfendD IRie MMACLIY il WiRh MGhsy at one
time with the | ast decade providing spreader assenblies for engaging the

cont ai ners i C WHE i . nt ai per  at
one. 1 o, - BE Skr B e ARAt WhethR B, oGRHRG ROhC Bk B0 i B SRR AR, D
the ability to en si hgl e 40-f oot .container .or two 20-foot containers
[y ng end TePtaRES Hidedcopiiiisrs ratp RBL SERufe Fmordlochtitn SEihe PBYARFo ¢ he
operat or whet her the containers to be engaged are in fact a single 40- foot
or two 20- fYeh srreaflenpsemblienkeve soptaner Reagemen ey ispvttearbend 90 of t he
operator. 5 Such spreader assenblies have contai ner engagenent devices at
each end ofprehder sprrespdading o p @89 oerdainer armngement apd Murlienepntainemngenent and
further container engagenent devices internediate the ends for the two
cont ai ner angapegentddviced iterddiag the eids for tietwod@ataieer whahdediend| Thof t he
cont ai ner engagenent devices are to be used in the case of the two

cont ai ner JpERRY &BNMheR UeQBé WhiEr ANEY tHE ¥bmERel &fgagerﬁédwleﬁcésoars anb&i ner
arrangenment. The consequences of making the wong decision may lead to

si gni {1 cant,, gammgec.af ofiE 38 [cggﬂﬁ{er mgﬁ%ﬂexb&f%ngyglae A3 dbligeCRPh ;%{n%ger s

t hensel ves "as we nrep n nmage possi

ship i 586' fcé)ntainer arrangement. The consequences of making the wrong decision may lead to
significant damage of the spreader assembly as well as the containers themselves as
well as the delay in repairing the damage possibly to the ship itself.
Summary of Invention
15

In a first aspect, the invention provides a detection system comprising: a spreader
assembly having two end pairs of container engagement devices, each pair at opposed
ends of the spreader assembly corresponding to a one container arrangement, and two
intermediate pairs of container engagement devices located intermediate the ends of the
20  spreader, the end and intermediate pairs corresponding to a two container arrangement;
an object recognition system including at least one sensor in communication with a
processor arranged to identify a predetermined object detected by the sensor, said
processor further arranged to signal to an operator on identification; wherein said object

corresponds to the two container arrangement.



Summary of Invention 15 In a first aspect, the invention provides a

det ect'i on system conprising: a spreader assenbly having two end pairs of
cont ai ner engagenent devices, each pair at opposed ends of the spreader
assenbly corresponding to a one container arrangenent, and two internediate
pai rs of container engagenent devices |ocated internediate the ends of the
20 spreader, the end and internediate padirs corresponding to a two
cont ai ner arrangenent; an object recognition systemincluding at |east one
sensor in comunication with a processor arranged to identify a

predet ermi ned obj ect detected by the sensor, said processor further
arranged to signal to an operator on identification; wherein said object
corresponds to the two container arrangenment. 3 Accordingly, by providing
a sensor, r , t he obj ect
cor  eapondre s SRIRY. YR %?%V?‘aﬁgéﬁ“e[’e%éﬂ%?%éi%%ﬁ%é’ﬁﬁd%%@gat. ve,
it will be r to, the operat.or th t a single 40-foot. cont

b esent . PRV b ShleftpoPESRsde hia BT St enbis PGRHATES ed or
detected the two container arrangenent, that is two containers end to end,
nust be> pr 8§gattvesih il e Fl@autwth%gpftrﬁer fhat & pinglei49 footenntainstds PERgenent

devices. 10 Brief Description of Drawings It will be convenient to further
descri be t iowaves éfithe predetetrnined whieht is és stidentfiede dretectrdghatvncordainen ngs
that illustrate possible arrangenents of the invention. O her arrangenents

of the i nvafthgneit,ahfassidimtaings eahegideniustbe pré@npaid doreqating yheof the 15
acconpanyi ng drawi ngs is not to be understood as superseding the generality

of the pre¢ReinQlifAessithinbl @iFagmdt@eliBient i on.

10  Brief Description of Drawings

It will be convenient to further describe the present invention with respect to the

accompanying drawings that illustrate possible arrangements of the invention. Other

arrangements of the invention are possible and consequently, the particularity of the
15  accompanying drawings is not to be understood as superseding the generality of the

preceding description of the invention.

Figures 1A and 1B are various views of corner castings of a container;

20  Figures 2A to 2C are various views of a detection system according to one embodiment

of the present invention;

Figures 3A and 3C are various views of a detection system according to a further

embodiment of the present invention;



Figures | A and 1B are various views of corner castings of a container; 20
Frgures 2A to 2C are various views of a detection system according to one
enbodi ment of the present invention; Figures 3A and 3C are various views of
a detection systemaccording to a further enbodi nent of the present
iLnvention; 4 Figures 4A and 4B are various views of a detection system
according to a further enbodi ment of thé& present invention; 5 Figures 5A to
5D are various views of a detection systemaccording to a further

enbodi nent of the present invention; Detail ed Description 10 The invention
i ncludes identifying an object or feature that corresponds to the spreader

assenbly bgidiges 44 and R afeORHridus flewd of 2 AGREBA systhdhcdofding @& Pfurdbt € t 0
renotely identify when the twin 20 spreader according to one enbodi nment has

engaged t“@n@%&%&%{oﬁ@%?ﬁgghﬁn&%%ﬁﬁf than a 40-foot or a 45-foot container.

It does thi's by 1dentifying an object such as a corner casting or an area
of a corner of a container which may include 15the corner casting. The
corner casting is particularly useful as the object to be recognized as its
features are very characterjstic and can be readily included in a | ookup
tabl e o? otFr%arCSré tr A aee YREoys BigWs ob p dletesuest systegr aserding tarefusthghal from a

sensor. _ _ _
embodiment of the present invention;

Detailed Description

10  The invention includes identifying an object or feature that corresponds to the spreader
assembly being in a two container arrangement. That is, to be able to remotely identify
when the twin 20 spreader according to one embodiment has engaged two 20-foot
spreaders rather than a 40-foot or a 45-foot container. It does this by identifying an
object such as a corner casting or an area of a corner of a container which may include

15 the corner casting. The corner casting is particularly useful as the object to be
recognized as its features are very characteristic and can be readily included in a lookup

table or other reference used by a processor processing the signal from a sensor.

The object recognition system used to identify the object may be any one of a number of

20  standard commercially available machine vision systems used for the identification of
objects using automated image analysis. The characteristic shape of a comer casting, or
corner casting and surrounds, may be sufficient for the machine vision systems used.
The sensor for the object recognition system may include camera, which may be a 3

dimensional camera in order to identify the object through depth perception also. Which



The object recognition systemused to identify the object nmay be any one of
a-nunber "of 20standard commercially avail abl e machi ne vision systens used
for the identification of objects using automated i mage anal ysis. The
characteristic shape of a coner casting, or coner casting and surrounds,
may be sufficient for the machine vision systens used. The sensor for the
obj ect recognition system may include c@rera, which may be a 3 di nensional
canmera in order to identify the object through depth perception also. Wich
5 cat egor y catbgaamt canersaded, and thehebj b peognition oguérh iadopted; stilibeadtpet ed, wil |
be at the discretion of the operator when designing a systemfalling wthin

t he scope d@fsciekion pf BR&Peratdtuativhi deBigninli dyblefn ﬂaﬂﬁ%r\ﬁthjﬁm ROP SAREES may be
used, being pattern recognition and feature-based geonetric recognition.

Wth the forner.. stapgd i mages of objects may be identified as representing
patterns within a nore conpl ex. For feature-based geonetric recognition, an
object may be identified froma range of inmages of the object taken from

di fferent perspectives such that the conparison is nade with each different
view. Gven the view 10 of the corper casting will be required from above,

this may bét Dipkesand; BrRPPreacheyiar 8e ussdnPeing §attas Feroguision gad featyrenpasedy ol ve
arelatively small nunber of inmages within the tol erance required to engage
such a congeemetric retoguitien. Wahghe formes storedimageant ehjecingenbatdentifedpy t he
spatial placenent 5 of the 15corner casters 10, 15 for a container 20 may
be readi |y resesdnting peteatsnviten whedrh @omple2OFor feature-based geometric recognition,

an object may be identified from a range of images of the object taken from different

perspectives such that the comparison is made with each different view. Given the view

10 of the corner casting will be required from above, this may be a beneficial, though not

limiting technique, as it may involve a relatively small number of images within the

tolerance required to engage such a container.

Figures 1A and 1B show such an arrangement whereby the spatial placement 5 of the
15  comner casters 10, 15 for a container 20 may be readily used to determine whether a 20-

foot container is in place based upon recognizing a corner casting 25 representing an

intermediate position to engage intermediate container engagement devices such as

twist locks.

20  Figures 2A to 2.C and 3A to 3C show one embodiment of the present invention. Here a
spreader assembly 35 which may be described as a twin 20 spreader because it is
capable of engaging two 20-foot spreaders 40, 42 in an end to end arrangement. The
spreader assembly 35 have two end container engagement devices 32, 38 which may be

used to engage a single 40-foot container in the arrangement shown in Figure 2A or 45-



foot container is in place based upon recognizing a corner casting 25
representing an internedi ate position to engage internedi ate contai ner
engagenent devi ces such as twi st |ocks. 20 Figures 2A to 2C and 3A to 3C
show one enbodi nent of the present invention. Here a spreader assenbly 35
whi ch may be described as a twin 20 spreader because it is capable of
engagi ng two 20-foot spreaders 40, 42 i® an end to end arrangenent. The
spreader assenbly 35 have two end contai ner engagenent devices 32, 38 which
may be usefbdt cotamagehen attagled b40hé ridscappntietioeT5 iocthramadiatengdafent shown
in Figure 2A or 45- 6 foot container when extended by the tel escopic -

device 75 tontaineoMARGAEGEaR cdRtalRd bngBiehtRices BA S wRé 'tlféh%sé‘d)fbte%?ﬂgé
engagenent devices 34, 36 are then used to engage the corner castings of

two 20-f Oorthecc,%pﬁ@icgﬁfn%% 3Prwd"20-1ddt QQﬂtgiin?%lr%% ﬁ%”%g%gfgggffgﬁ eer%g%xﬁgg 32, 38

represent a one contarner arrangement 5 \When
t he end engage t .devices 32, 38 are used w the internedi ngagenent
dovi cos 3490960 P 3 ROSHERT Sin PP sRBE UL Lonies PR SBRBRY her oby  tvio
20-f oot _contai ners 40, 42 may, be en a%ed. The difficulty for the operator
is dete?m thfg%é%@?gagﬁaer&&ﬁw&%%ﬁé 9E¢ @5 Ay Bithg intermgdiatpenmagepent
containers or a 40-foot container. It may not be apparent given the renpte
| ocat i on ofletibes Mpaé.dhisrcofrespontdhte aivva eontranes armangenent whaiebl twh @0fget of
sensors according to the present invention, this becones nore apparent. In
t he enmbodi oBthineRAON42 akibgehgsgedB and 3B, the sensors 45, 50, 55, 60 are
each 15l ocated adjacent to the internedi ate engagenent devices 34, 36, thus

as the spreader 35 is lowered ready to engage the containers 40, 42, the
sensors will detect the corner castings associated with the internediate

engagerrent HevidEn PRy i oPiASe S8RmIld wEGROUN 45 AhGSS, BABRI HRAD ! P

st andard di nmensi on fner cas nd so'in oper at or

that t t contaj ner arr ement is required. 20 .
?(? %—foot containers or a mgoot container. It may nogbe apparent given the remote

location of the operator from the containers. However, with the use of sensors

according to the present invention, this becomes more apparent.

In the embodiment shown in Figures 2B and 3B, the sensors 45, 50, 55, 60 are each

15  located adjacent to the intermediate engagement devices 34, 36, thus as the spreader 35
is lowered ready to engage the containers 40, 42, the sensors will detect the corner

| castings associated with thé intermediate engagement devices and the processor will

recognize these based upon the standard dimensions of a corner casting. And so
indicate to the operator that the two container arrangement is required.

20
Figures 2C and 3C show an alternate embodiment in that instead of four sensors only
two sensors 65, 70 are used. As in previous embodiment, the sensors are located

adjacent to intermediate engagement devices and so whether in the retracted



Fi gures 2C and 3C show an alternate enbodinent in that instead of four
sensor-s only two sensors 65, 70 are used. As in previous enbodi nent, the
sensors are |ocated adjacent to internedi ate engagenent devices and so
whether in the retracted 7 arrangenent as shown in Figure 2A or the
extended arrangenent as shown in Figure 3A, the sensors will still identify
the corner casting and so communicate tHis to the operator. It will be
appreciated that if a 40-foot contai ner woul d have been engaged (or 45-f oot
as 5shown amangetneneasssipowinhia Fsgne @Asortheiéxdemiet ardegemdny assloovmmrFigarst3iAng and
so the operator would i nmedi ately assunme that a 40-foot (or 45-foot)

contai ner asSsehsorO®ilenupmIRALfyth@térasr cétimtantiBodoath@iicaad ey 1dahé vgerator.
arrangenment 80 whereby the spreader engages two containers 40, 42 and
nounted to the spreader are two sensors 85, 90. Wiere this 10 enbodi nent
varies is the nature of the object. In this case, the object to be detected

by the sensors, .85, 90.is.in fa br oader vi encaonpassi ng, t dj acent
corner castwakbe dnpresiargh i 15AQ0-Rar o o e R Pe B R & e
object "to be identified" by the sensors,is, not nerely limted to the
corner TasfRAYSIHTIEUEdRE BTG0TE & bRt 19etify,p sarmsr astinggng 10 1IF GReraks
advant age of having a reduced nunber of sensors and so reducing the

15i nf r ast r would enroediatelylassurng thatad@-fedi¢orstniot)rosineywasitebé engaged.o t he
spreader and to the tel escopic device and so renmain fixed in a centra
position. This has a nunber of advantages. First, it ensures that it may
require both castings to be identified in order to permt engagenent.

Al ternatiVvehghred 4A BRMBRALY ah@leinafvé SedHoeiéht @ wn&ewﬁlteisﬁ&aw@ng@)%ésf the
other casting is obscured for whatever reason, the scanner with its broader

scope is 20385 hiRett ol b hAPAbLA%A tAE sPrehd SFPNAlN&rs 85, RNAFTER this S

required.

10  embodiment varies is the nature of the object. In this case, the object to be detected by
the sensors 85, 90 is in fact a broader view encompassing two adjacent corner castings
rather than one. To this end, this demonstrates that the object “to be identified” by the
sensors is not merely limited to the corner castings but can extend to other features also.
Apart from the advantage of having a reduced number of sensors and so reducing the

15 infrastructure cost. In this case the sensors 85, 90 are fixed to the spreader and to the
telescopic device and so remain fixed in a central position. This has a number of
advantages. First, it ensures that it may require both castings to be identified in order to
permit engagement. Alternatively, it may only require identifying one casting and so if
the otﬁer casting is obscured for whatever reason, the scanner with its broader scope is

20  able to still identify that a two container arrangement is required.

Figures SA to 5D show a further embodiment whereby many sensors 115, 120, 125, 130,

135, 140 are fixed directly to the spreader and so again do not move on extension of the



Figures 5A to 5D show a further enbodi nent whereby many sensors 115, 120,
125, 130, 8 telescopic device 97. The enbodi nent includes two pairs of
outer sensors 115, 130, 125, 135 and a single pair of internal scanners
120, 140. The sensors work together in order to determ ne whether: 5 (i)
There are two 20-foot containers in a retracted condition (Figure 5B); (ii)
Two 20-foot containers in an extended céndition (Figure 5D); (iii) A single
container only. 10If the internal sensors 120, 140 identify at |east one
cor ner castélesgopicldevice B2 Theembodiment inckidestwdgmic@fduter eensofs 1(16) 138xi sts. | f
at | east one of the external sensors 115, 125, 130, 135 identify a corner

casting, thes, 135Gn@RRHAMOaitbt ihtdei@eednhals 10be140.1) condition exists. If no
corner castings are identified, then the single container condition mnust

exist. 15

The sensors work together in order to determine whether:

@) There are two 20-foot containers in a retracted condition (Figure 5B);
(>i1) Two 20-foot containers in an extended condition (Figure 5D);

(iii) A single container only.

10  If the internal sensors 120, 140 identify at least one corner casting, then the operator
will know the condition of (i) exists. If at least one of the external sensors 115, 125,
130, 135 identify a corner casting, then the operator will know that the (ii) condition

exists. If no comner castings are identified, then the single container condition must exist.

15



9 Clains 1. A detection system conprising: 5a spreadér assenbly having two
end ‘pairs of contai ner engagenent devices, each pair at opposed ends of the
spreader assenbly corresponding to a one container arrangenent, and two

internedi ate pairs of
ends of the spreader,
cont ai ner arrangenent;

cont ai ner engagenent devices |ocated internedi ate the
the end and internediate pairs corresponding to a two
10an obj ect recodhition systemincluding at |east

one sensor in conmunication with a processor arranged to identify a
pr edet er m dginsbj ect detected by the sensor, said processor further

arranged to signal to

an operator on identification; wherein said object

corresponds to the two container arrangenent. 152. The detection system
according to claim1 wherein in the one container arrangenent, the spreader
is arranged tp 9@&&&ﬁiﬂs§QmBQBh1?@ﬂl?i”er and in the two contai ner
arrangenment the spreader”is arréhge to engage two 20 foot containers end
to end. 203. The detection systemaccording to claim1l or 2 wherein the

pre-determ ned

5 a spreader assembly having two end pairs of container engagement devices, each

pair at opposed ends of the spreader assembly corresponding to a one container

arrangement, and two intermediate pairs of container engagement devices

located intermediate the ends of the spreader, the end and intermediate pairs

corresponding to a two container arrangement;

10 an object recognition system including at least one sensor in communication

with a processor arranged to identify a predetermined object detected by the

sensor, said processor further arranged to signal to an operator on identification;

wherein said object corresponds to the two container arrangement.

15 2. The detection system according to claim 1 wherein in the one container

arrangement, the spreader is arranged to engage a 40 foot container and in the

two container arrangement the spreader is arranged to engage two 20 foot

containers end to end.

20 3. The detection system according to claim 1 or 2 wherein the pre-determined

object includes at least one corner casting of a container.



obj ect includes at |east one corner casting of a container. 10 4. The

det ect'i oh system according to claim3 wherein the pre-determ ned object
includes two corner castings each on separate containers placed adjacent to
each other. 55. The detection systemaccording to any one of clains 1 to 4,
wherein the at | east one sensor is nounted to the spreader proximte to at

| east one of the internediate containerl@ngagement devices. 6. The
detection systemaccording to any one of clains 1 to 4, wherein the
spreader 10i sA.edheddzbiian ssteasadcordimgyagdaim Nwhéent the pri-déteratinedotgectext ended
one contai ner arrangenent, said internedi ate engagenent devices positioned
such that on exiNaiedfwd BEmeNRfinRHach 6n SélASHE BRNAINEIR PI488 adavdt tded¥RI Nt ai N
a distance to the end engagenent devices corresponding to-a 20 foot
container. 15 7. 4lhe detection systemaccording to claim5, wherein the
sensors are nnvag1y nounted to the spreader such that, on extension, the
sensors nove together with the internedi ate engagenent devices. 208. The
detection systemaccording to claim5, wherein the sensors are fixedly

5 5. The detection system according to any one of claims 1 to 4, wherein the at least
one sensor is mounted to the spreader proximate to at least one of the

intermediate container engagement devices.

6. The detection system according to any one of claims 1 to 4, wherein the spreader
10 is extendable so as to engage a 45 foot container in an extended one container
arrangement, said intermediate engagement devices positioned such that on
extension the intermediate engagement devices move to maintain a distance to

the end engagement devices corresponding to a 20 foot container.

15
7. The detection system according to claim 5, wherein the sensors are movably
mounted to the spreader such that, on extension, the sensors move together with
the intermediate engagement devices.
20 8. The detection system according to claim 5, wherein the sensors are fixedly

mounted to the spreader such that, on extension, the sensors remain in a fixed

position.



nmounted to the spreader such that, on extension, the sensors remain in a
fi-xed -position. 11 9. The detection system according to any one of clains
1 to 6, wherein there are four sensors each |ocated proxinate to the

i nt ernedi at e engagenent devices. 510. The detection system according to any
one of clains 1 to 6, wherein there are two sensors positioned proxinmte to
di agonal | y opposed intermedi ate engagentht devi ces. 11. The
detection systemaccording to claim1l or 2, wherein the sensor is nounted
10central |y t9 The dstpetdansystensaicdrdidy eainy oaapf tlaintygl tod vadjréis didre aer ner
castings. 12. The detection systemaccording to claim7, wherein there are
at |east three gaRseHsorseh IddatedProxiffateth e nfrinBiafRingastdient @BRELSI Ng T WO
external sensors nounted at positions corresponding to the intermnediate
engagenent devices in 15an extended position and an internal sensor nounted
centrally to the spreader. 13. The detection system according to any one of
clains 1 to 11, wherein the object conprises a corner casting and a portion
of the container_ adjacent to said casting. 2014. The detection system

accor di 1?‘19 to &bsﬂsteﬁror’c%yaﬁ%a%owgfﬂ Wieae Q%Qa‘c%l B0 SHRETHB R5TE 36 an end
of the container conprising two corner castings and an edge of said

cont ai ner. two sensors positioned proximate to diagonally opposed intermediate

engagement devices.

11. The detection system according to claim 1 or 2, wherein the sensor is mounted

10 centrally to the spreader, said object comprising two adjacent corner castings.

12. The detection system according to claim 7, wherein there are at least three
sensors each fixedly mounted to the spreader comprising two external sensors
mounted at positions corresponding to the intermediate engagement devices in

15 an extended position and an internal sensor mounted centrally to the spreader.

13. The detection system according to any one of claims 1 to 11, wherein the object

comprises a corner casting and a portion of the container adjacent to said casting.

20 14. The detection system according to any one of claims 1 to 11, wherein the object
comprises an end of the container comprising two corner castings and an edge of

said container.



12 15. The detection system according to any one of clains 1 to 14, wherein
sai d' obj ect recognition systemis arranged to identify said object by
conparing images captured by said sensor and conparing said inmages with a
dat abase of object inmages.

12
15. The detection system according to any one of claims 1 to 14, wherein said object
recognition system is arranged to identify said object by comparing images
captured by said sensor and comparing said images with a database of object

images.



