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CODE RECOGNI TION W T I DENTI FI CATI ON  Technical field This

i mvention rel ates towmnm nt ai ner code recognition on quay container
cranes as used 5 in | I'ng and unl oadi ng cargo containers from shi ps.
Background Art In the marl'?‘f Shl ppi ng i ndustry, the expected annual
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productivity of each vessel. Increasing the productivity of berthing
operations allows ships to be |I|oaded and unl oaded faster, effectively
reduci ng the tine spent at port. U ed by both term nal managenent
and shipping conpanies is a nore accurate, real tinme accounting of
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storalfe y&rea i IRt Bogids e siBFigneyc Iselathak issatnigest sohsisterd wigh, t oraexséees, past
cont ai nerpeefbﬁmse 2100, as found in the prior art. 25 The berthing
operations involve the transport of cont ai ners between contai ner ships and

t he sto:fage ardd Current L‘% cont ai ner cranes 2200 access the
cont ai nerd sfep L B% BRORY r‘}b ols ave compelled terminal management companies to look for

new systems to bring about more efficient resource control and as a consequence, provide a more

profitable operation.

15 Shipping companies wish to reduce the time a ship spends at port in order to increase the

productivity of each vessel. Increasing the productivity of berthing operations allows ships to be"

loaded and unloaded faster, effectively reducing the time spent at port.

What is needed by both terminal management and shipping companies is a more accurate, real
time accounting of incoming, outgoing and existing container inventory. A more efficient
20  container inventory management system is needed to minimize the time spent at a port or rail

yard loading and unloading containers.

Figure 1 illustrates a typical berthing process involving operations of quay container cranes
2200, transports between quay container cranes 2200 and storage yards, and storage yard

containers manipulated by transfer container cranes 2100, as found in the prior art.

25  The berthing operations involve the transport of containers between container ships and the
storage yard. Currently, quay container cranes 2200 access the containers from above ships 220
and move them to and from transportation units 210, such as trucks, each with a chassis, or

Automatically Guided Vehicles (AGV’S).. The vehicles deliver the containers to storage yards
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and nove themto and fromtransportation units 210, such as trucks, each
with a chassis, or Automatically Cuided Vehicles (AGY s). The v&hjagl a7
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Figures 2A and 2B illustrate typical container codes and their representation on the side of a

container as found in the prior art.

Each cargo container 100 is assigned a unique identification number 110 displayed on the sides
and roof of the container. This identification number is represented in the form of a painted code
20  and ID tag. Numerous government agenci_es and ship regulators requife container codes on all
containers. As a result, the painted container code representations of numerals and letters are

used universally and internationally, as shown in Figures 2A and 2B.

A magnetic tag is another prior art method assigning an identification number to a container.
However, magnetic tag method suffers from several problems. The magnetic tag method is not
25 an international standard. Magnetic tags for containers are only installed by individual shipping

line owners at their discretion. Not all container transporters support magnetic tags for their

containers.

Additionally, a magnetic tag must pass in close proximity to a magnetometer in order for the
magnetic tag to be read. The container passing the magnetometer can be outbound and inbound.
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25 an international standard. Magnetic tags for containers are onl
installed by individual shipping Iine owers at their discretion.- &IOIANa?Up-’
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supposed{¥TMS). While this is usually discovered evetually, the container is inevitably lost for a certain

time.

A cargo container can become lost when the container ID number is incorrectly input into the
CTMS. A cargo container can become lost when the container ID number is unreadable due to

20  dirt, scratches, being covered, or the incorrect label on the container.

Any of these errors can result in disruptions of the inventory database. In addition, these errors
become particularly serious when one attempts to place a second container into a supposedly
vacant location only to find the location is already occupied, which further results in time

consuming interruptions. What is needed is an efficient way to track all the containers and update

25  aninventory database.

It can take a week in a major container storage yard to find a lost container. This can delay a

ship’s departure and/or the container’s delivery to its destination. Either and/or both delays cost

the shipping companies money.



vacant |location only to find the location is already occupied, whidcban 2007
further results in time consumng interruptions. Wiat is needed is an
efficient way to track all the containers and update 25 an inventory
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whi ch determining unit” in line 1 of Column 6.

“... the present invention contemplates Wireless transmission of the data from the machine
reader/transporter to the central terminal where the CTMS is located for real time data updating.
20 This can be accomplished by a wireless modem, or a communication unit, which transmits the
container’s ID number and its current location back to the stationary central computer which
hosts the CTMS program and also contains the inventory database.” (line 65 Column 6-line 6

Column 7) CTMS refers to container terminal management system (line 12 Column 3).

“The identification means is scanned from a distance by a machine such as an optical character
25 recognition (OCR) unit to interrogate the ID tag and identify the container. It is an important
characteristic of the invention that an operator of the system is able to remotely interrogate an ID

tag of a cargo container... without the necessity of physically approaching and contacting the

container or even coming in close proximity thereto.” (lines 3-10 Column 5)

While of value, the ‘802 patent fails to disclose or teach at least the following:



hosts the CTMS program and al so contains the inventory database.” (line 65
Colum 6-line 6 Colum 7) CIMS refers to container term nal managengn 2007
system (line 12 Colum 3). "The identification neans is scanned froma
distance by a nmachi ne such as an optical character 25 recognition (CCR)
unit to interrogate the ID tag and identify the container. It is an
inportant characteristic of the invention that an operator of the system
is able tp renmkehynitdihe! HOR3L.EnaNn .of a cargo cgntaipner... Wwthout
the necessity of physi cgl Ty ap%?ga%ﬂhgﬁgﬁeg%ldl EcBRESRt gﬂac‘ﬁﬁé” '-E‘bﬁ‘?aé}nﬂe%ndor
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DG AN 200 Red? ShdgBce o bar %Er’?g)“ﬁ%h?r% bR 103ied G ed o crsbiRg Kppwes s,
particul arly teheet Fessericagameretieal rindamd fingshi lomiiny ediong which c@Mb@giiiBsiyTher e ar e
advantages to automatic nonitoring of the exact sequence o? cargo
contaisners beirpg-hoad e @ndnaliga i si B, Know ng the. exact
sequence can reveal, a?lt(lj[or fix, gﬁ?%{lfl%g’gl Fleg]se(?cf%sr‘%n,aWWfﬂ@W TSk pe o et e
costly. 5 2. Reghle {foieragnisptiiecaiorastess; abtrerequisispplintiligrestyaiee 65the ¢aasiipaal | y
make m st akes ghtai@kSp, Unabl e to recogni ze the characters, often requiring
reliability estimtes of the recognized container ID. 3. There is a
practical_ requirement for an automatic container code reading machine to
send a versi JRETSHS § Bractioahisayisoment fran adtotmgtis ¢omtairied eodei madhd@adersiteedng) to
a renote oper at\Rfsion JHAhd Bh & from.the real.-warld |inmtations of
optical character r?ecogni tfggﬁgs st%%gﬁgtvgdﬁ%gélg%?gzﬁ%vdce\lf\ﬁeto8H§?‘8@t°@?r§?°r~4.
There!l s a pr ddisiagain steaftonethe mealfvorldt livitatiansvifroptidab chéridteh réeoghmORWsdtR | N
sendi ng the vjde Hﬁ?g&' £ ss at least a wirel ess physical transport
| ayer. 5. There a(%erj1 Sl gni‘ ?Il}a(r:ag?\etwadvant ages in many real -world situations
for the chine to have 15 nultiple video imagi ng devices placed apart
fromat l%ast [8gEHs dPFastical reqyirampntafor theaurchine t hénimdnet Eand@idtic inadefdingdSthe h
advant ages i nglddeeni abbdsiat | d the severe mechani cal

vi brations cont ai nerég@ anes? ae%%%%i%etlc%%%}c letraB?ch;i@fcﬁg cont ai ner code
observations fromvarious |ocations about and around the container crane,
whi ch i ncd ude ThEEGs &iBpi§ceant adyaatgesinomanytrealeworlyiositoativnaiforthe machine to have

15 multiple video imaging devices placed apart from at least each other, rigidly affixed to
the container crane. Such advantages include the ability to withstand the severe
mechanical vibrations container cranes experience, while providing container code
observations from various locations about and around the container crane, which include

providing the length of the cargo container.

20 6. There are further advantages to positioning multiple, independently controlled lighting

systems to improve the imaging quality of the multiple video imaging devices.

7. There are advantages to monitoring cargo container operations by a container crane either

through sensing the control system of the container crane, or through the use of sensors

external to the container crane’s control system.

25 To summarize, what is needed by both terminal management and shipping companies is a more
accurate, real t_ime accounting of incom'ii;g, outgoing and existing container inventory as tﬁe
container cranes act upon and around the containers. What is needed is a method of reducing
errors and supporting efficient operation in the berthing process through the automated
monitoring of cargo container loading and unloading.
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posi tioned to inprove the inagi NG quarrty—ot=24%e nul tipl e vi deo i magi ng

devi ces. Noh_e t hat the problens discussed herein also relate to rail yard
cont & nePPSHiFeRPEETIaRs ofdhssjayention Sambrafoyndin didimsilny el 2ors118 Ipasd i c
expressions of the invention can be found in clains 1, 7, 17, 24, 31, 36,

43 and 48he inV&Rioh RYOBY 4t WhsBA HE hpdfae prabl ene di scussed above
regarding the prior art. The in?/léo%hlﬂgﬁﬁ%ﬁl%\%?abeosveée%ééjlﬂb CARGT &rst em

supportiﬁg cont ai ner code recognition froma quay container crane 2200
communi caf HYCHORPrevids it asthed andsysiemonpporinggenEnér ys t@bkniden 8Bk £hay
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Cont g negid Rta9s will be referred to hereafter as container codes.
Cont ai ner

* The invention can read the standard universal 1dentification (ID) tags internationally used on

containers. Container ID tags will be referred to hereafter as container codes. Container

mventory. management systems incorporating this invention can be integrated into existing

container terminal management systems (CTMS). Since each cargo container carries a standard

20  container code, the mvention can be utilized for tracking of all containers with respect to their

history, damage, current location, and use.

The invention supports operators remotely interrogating a container code without the need to
physically approach the container. The optical characteristic system further provides at least one
video image, which is compressed and may be sent via a wireless physical transport to the

oe : : . : .
Z>  container inventory management system. The video 1mage compression effectively minimizes

the bandwidth required to send video images.

The invention preferably includes multiple video imaging devices preferably, mechanically
coupled at distinct locations about the Quay container crane 2200. The invention further

preferably includes multiple, independently controlled lighting sources. At least two of the
6



i nventory managenent systens incorporating this invention can be integrated
into existing container term nal managenent systens (CTMS). Since3eash 2007
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contents of a container. These and ot her advantages of the invention wll
becone apparent upon readi ng B¢ DeatrimiohBOthed8hwinked descriptions and
studying the various figures of the drawings. Brief Description of the

Dr awi ngs # i il rates a typical, berthing process involving quay
cont a%erﬁ%}rgr%ggﬁs%%ﬁ a Wgﬁsbﬁgﬁ’f‘é pr%:égwgﬂw&g &2 BT HNG; SFangy 3#HYs trRmportsand
storage ymtwsn qarytcostaten genye? 0 GAN sRpe fyarda B R: d dO¥tatdeANRE

cont ai nery c%a%s es 2t100 as Lﬁﬂ@d i.h the prior art; %Fgﬁrr es ZZiAea% @%ﬂmd

i Il ustrat® PYRICEMaEsheaReier Vol &umgin theaior atepr esent ati on on the side of
a container as found in the prior art; 15 Figure 3 illustrates a marine
shi ppi ng Kigires 20 anth 2Bcidlostrhtoviyipivat bantainarentiésostid their representation on the side of a

container as found in the prior art;
15 Figure 3 illustrates a marine shipping yard 20 in accord with the invention;

Figure 4A illustrates a simplified block diagram of the container inventory management system

1000 of Figure 3 using the optical characteristic recognition systems;

Figure 4B illustrates a system block diagram of the means for operating 3300 optical
characteristic system 3000 implementing the inventive method for automated optical container

20 code recognition with positional identification from a quay container crane 2200 of Figures 3 and
4A,

Figure 5 illustrates a simplified block diagram of an optical characteristic system 3000 providing
container code recognition from a quay container crane 2200 of a container 100 identified by a

container code 110 to container inventory management system 1000;

25 Figure 6A illustrates a method of operating optical characteristic system 3000 of Figure 5 as
program system 3300 of Figure 5;



Figure 4A illustrates a sinplified bl ock diagramof the container inventory
managenent system 1000 of Figure 3 using the optical characteristBcJAN 2607
recognition systens; Figure 4B illustrates a system bl ock di agram of the
means for operating 3300 optical characteristic system 3000 inplenenting
the inventive nmethod for autonmated optical container 20 code recognition
with positional identification froma quay contai ner crane 2200 of Figures

3 and A4AFidurg6B dhbtratkd 4t ' i fied block di agram of an opti cal
characteristic system 3000 g%ﬂg)\égﬁ?eﬁlff‘n@é%en?pgcﬁléﬁk‘aréﬁﬁégtlﬁ g8 fiomi Bgure f ofitha

quay cont §PHEPeTCPEs bl ot Giteusss 24-Band 4i ner 100 identified by a contai ner
code 110 to container inventory managenent system 1000; 25 Figure 6A

i |1 ustrat &guee seilhathtaf poiehatdeRSrQRbLL Garacteristic system 3000 of
Figure 5..as program system 3??001%? F?ggfjore ég;’rur%g E”ﬁ"‘?fﬂﬂu"@é@? Figure 6B
illustrat i.n.enbodinents of the optical characteristic 3250 from
Figure 5 gfgu feﬁ}(rah%é%aﬁ?sa? ﬁf‘é?‘rﬁswamqf CpPrappry 87 Bsof ZiguB: AAdobgerfehgiug ehe@fptical

i |1 ustpat esarposisti¢c afitat comsidrichdecat i on 3260 of Figure 5 for container 100.
Figure 7 illustrates a detail flowhart of operation 3332 of Figure 6A for

gener at i ng;t.he i 5 .characteristic of the cont ai ner code; Figure 8A
i |l ustrat eg% %‘g? g{lﬁ%%hso%%%?tﬁgfﬁﬁbé’f APFPEHOB 3242 of Fipugubs A gendrating the
gener at i ngosithheal ipeificatinmmalf thetbdnfainki; cat i on of the container; Figure 8B
illustrates a detail flowchart of operation 3462 of Figure 8A for

gener ati ng;thesp St - i-on designation; 10 Figure 8Cillustrates a
detail fl Oilg\g hart o‘%%%%graa el(‘i?)i% ﬂ?ﬁ"?'ga“bf’ PPEaten 8402 of g’@éﬁeﬁét fongendraing the
term nal fte@gt-loottichalesighwioguay cont ai ner crane 2200; Figure 9A illustrates

a detail flowhart of operation 3362 of Figure 7 for acquiring the

cont aijfer FiemR0K i fiRGSes B . Billustrates a detail flowchart of program
system 3300 of Figure b i ?f&p lgrtrlg‘ﬁvf:}ilaﬁtg Of Reeralan JpionefaFigrreophrfat igauprating the

optical clemiagtlesation far theamay norttaing cianstegd. Figure 9C illustrates a detail
fl omchart of operation 3392 of Figure 7 for processing the first

Figure 9A illustrates a detail flowchart of operation 3362 of Figure 7 for acquiring the container
code image;

Figure 9B illustrates a detail flowchart of program system 3300 of Figure 5 implementing the

15 method of operating the optical characteristic recognition system;

Figure 9C illustrates a detail flowchart of operation 3392 of Figure 7 for processing the first

container code image;

Figure 10 illustrates a detail flowchart of operation 3352 of Figure 6A for sending the optical

characteristic and the positional identiﬁcatibn;

20 Figures 11A-11C illustrate various detail flowcharts of operation 3452 of Figure 8A for

generating the loading-operation;

Figure 12 illustrates a preferred optical characteristic recognition system 3000 with video

- imaging devices mechanically coupled to Quay container crane 2200 as found in Figures 3 and
4A;

25  Figure 13 illustrates a preferred embodiment of at least part of the mechanical housing of an

optical characteristic recoginition system; énd



contai ner code inmage; Figure 10 illustrates a detail flowchart of_(aper at_i 9n
3352 of Figure 6A for sending the optical characteristic and the JAN 200

positional identification; 20 Figures 11A-1l1 Cillustrate various detail
flowcharts of operation 3452 of Figure 8A for generating the
| oadi ng-operation; Figure 12 illustrates a preferred optical characteristic

recognition system 3000 with video imaging devices nechanically coupled to

Quay cont @i ner 4G Q0 und.in Figures 3 and 4A; 25 Figure 13
i |l ustrat gi a 13?@‘%&%‘%“ r‘?ﬁﬁ‘&‘{ ﬁ@ﬂi d‘?ﬁm’&t"?P@%?&HeéapwcabfecpmétimﬁamBWL

housi ng of an optical characteristic recoginition system and 8 - 9 JAN

2007 Figure 14 illustrates Bemilsmidbésttigtthniolf @elinetinggn am of a preferred

optical recognition system 3000. Detailed Description of the Invention The
i nvention provides a nethod and system supporting container code

recogni ti The afvedtionC prob e Qr mefhb@Mind SMAW el crane 2200 as.shown in
Figure 1, tn?nnﬁﬁ) e at Ieasf,tn a cont a{i;yr%er : E)ﬁf\l/lgn Oyt éeirwgﬂtﬂ‘iﬂbﬁm
aut omat i c&ITAP% ? AI13Y] SORtIGT erpRgcddOtan shavaciaFigme hfto taaageainteadt A@bnthifer

| oadi ng aindertory OBRH BFfertivh RitoricARPLA ] t J.east .the container
i nvent or Yy d@t abrtaﬂlse. The i nvoentli Q?SU%?&&%%%%%D‘?E%%%%%P E;‘ﬁt"Png%{ m
cont ai ner °FUP8 et qaAing ships, gutomaticalyitupdating et leasb thietconthingr inbertdie it Ng
process, by real-tinme nonitoring of the | oading and unl oadi ng of

cont ai ner Shd hoeihi Apgda, ehMY iefES alconbheFEndulhbiALALES, 2

mari ne shi B@I n.g y%rd go in accord w .

cont ai ner TEYWENE OF FfnParthEte, Propesen uEspl-tiva maanitering piithe 13206 sitoWloddihgRirgur e
1, of a C@jﬁtaajc&qfon—l%zi(ﬂﬁl@%fiﬁg le_a cont ai ner code 110 as shown iIn
Figures 2A and 2B, to nmanage at 1east a container inventory. The invention

autorrﬁ]i clgl I% a@d efficiently tracks the |oading and unloading of the
cont af he mhiysiptess marng shinping ¥ead 24 inagetad with thatinvension, a cont ai ner 15
i nventory database. As used herein, a container crane is at |east one of

the fol | oSystegn 1000 quEyCcoBiatiRr 6QRIBEIRAT AT BHIF i 0 cont al.ner
crane 2100, .as well as rubber ti rdégﬁgantry dont ar hag?er%{ag%gé&);s}?aw?g} 1gure

,’of 2 container identified by a container code 110 as shown in Figures 2A and 2B, to

manage at least a container inventory. The invention automatically and efficiently tracks the

loading and unloading of the container from ship 220, automatically updating at least a container
15  inventory database.

As used herein, a container crane is at least one of the following: a quay side container crane
2200, a transfer container crane 2100, as well as rubber tire gantry container cranes and rail
gantry container cranes. Quay container cranes 2200 are illustrated in Figures 1, 3, 4A to 5, and
12. Transfer container cranes 2100 are illustrated in Figures 1, 3, and 4A. It should be noted that

20 transfer container cranes 2100 are predominantly rubber tire gantry container cranes, while quay

container cranes 2200 are predominantly rail gantry container cranes.

Figure 4A illustrates a simplified block diagram of the container inventory management system

1000 of Figure 3 using the optical characteristic recognition systems.

The method of operating system 1000 will be discussed in terms of computer 1010, controlled by

25 a program system 1200, including program steps residing in a memory 1020 accessibly coupled
1022 to computer 1010.



gantry contai ner cranes. Quay container cranes 2200 are illustrated in
Figures 1, 3, 4Ato 5, and 12. Transfer container cranes 2100 are9 JAN 2007
illustrated in Figures 1, 3, and 4A. It should be noted that 20 transfer
contai ner cranes 2100 are predom nantly rubber tire gantry contai ner
cranes, while quay container cranes 2200 are predomnantly rail gantry
container cranes. Figure 4A illustrates a sinplified block diagram of the
cont ai ner Tj NRRG 0 of Figure 3 using the optical
character?g?¥§2?gg¥gnltl%ﬁﬂggéfigéﬁﬁgéé ﬂﬁ@ﬂnﬁ?gﬁﬁgyépﬂﬂﬁig%@t@hﬂm@@b
will be dfhgegissa sysiem 300 vafichdemeciaeicalOddiplet eirakdr 86hthier cR23e 813 09r am
system 1200, including programsteps residing in a nenory 1020 accessibly

coupl ed  E6RAO1GOMRULES L0HuniS 007 . JFhe system 1000 further
i ncl udes conputer 1010 conmunicative y%g%]tlfél god OfBEf'g '?’é’%ﬁf‘?tlfalsy“em 3000,

char act er P&tRRicalysoupled 00 uasvonteinet srane220einThakbymonidahe doling 'R 0SH B4 er

cont ai xner 100, AN 10.hs al.so communi catively coupled to
opti cal clh(gpz‘g?glr?tigcgfihggseilgg'?{éﬁyg%gb%b()b?rneac\,’ &t &3P %?g@@ﬁﬁ’lr‘ﬁ’éd%&yd’ﬁ&?ﬂéé?ﬁ%i ner

crane 2208roughectyenirinieifacet 1030, viuciphiturg cahmaniotss 8132 vithlQ#Pudnh1gpt i cal
characteristic system 3000 nmay be at |east partially provided by network

1004t hrQud mad et el et RRdnACS tld; whi in turn. comuni cates 1032 with
conput er 1010.a.N.ot e that | nnmanyﬂjﬂﬂ'(e)lr?rltg)%1 i rfetfril %or%lfm?lﬁagwf AU Bhvanopgoptical
communi cafietpeteEig psyisiggso 00Pamiap Lammyt iaceriformhenuplife mhdhirtsns Yi6higSn 3043 may

enpl oy a 4URhohRCRAMNhiAG I which in many circunstances may
preferably be a net %l?ke ?ﬂggﬁég‘%@r 'S 1004 may enpl oy at | east one nenber of
a physi ca]II\] transport collection in comunicating with an opti cal

r

char adt er NPk dY&: sav3omploynatgleast ewntredmber ofr anghyR26l0 radsbert qol¥@ios adn
t t - i | t j [.i hysi.cal t t
ranspor ccﬁﬂﬁdn%ﬁﬁ%O f/hth ;ﬁgl df@ga &tdrattglqﬁlceﬁgg{gmvg &1?38/ Sql'l (?lgfl}p {sgrgzlﬂg% &Fafnlé ?2225 ?{‘he

| ayer and preferab St one W reress
Conput er PUsicelitunsportwoliictian inckidgs at taagtl ond wirk Bz MiysBaldaingRagn el dRreRiRbs t hat

dat abase E;thmodgOn;@irglgysc%%iicﬂ%:ag%%g%i n at | east one nenber of a containér

i nvent ory managenent ec %?'r?f)ri sing a marine shipping inventory
managenent systemand a rail yard inventory mnmanagenent system Note that
t he syst eHPTRIEI UL isrcomapuniaativgly iceupledcHAR adthatatabhdec] 100 00otatdt dagRie erbo

pOSi t 1PNahay be included in at least one member of a container inventory management collection

comprising a marine shipping inventory management system and a rail yard inventory

management system.

Note that the system includes received optical characteristic 1100 and received positional
identification 1150. In certain systems, it is preferred that both received optical characteristic
20 1100 and received positional identification 1150 reside in memory 1020. However, the system

may include one or both of 1100 and 1150 residing somewhere other than memory 1020,

including but not limited to them residing in network interface 1030.

Program system 1200 of Figure 4A manages at least a container inventory using container code
recognition of a container identified by a container code. The container code recognition is
25  performed on the container crane, which may be either a transfer container crane 2100 or a quay

container crane 2200 as seen in Figure 3.

The container inventory management includes the following: Receiving an optical characteristic

of the container code and a positional identification of the container to create a received optical

10



identification 1150. In certain systens, it is preferred that both received
optical characteristic 20 1100 and received positional identificatd gan 2iB0
reside in menory 1020. However, the system may include one or both of 1100
and 1150 residing somewhere other than nmenory 1020, i ncluding but not
limted to themresiding in network interface 1030. Program system 1200 of
Fi gure 4A manages at | east a container inventory usi ng contai ner code
recogni t icRdtac@dris e cont.ai.ner
code recognj ti oﬁk ?gm @ddnﬁec 1@ rr%dc? Il ﬂe“t@r‘é:% ar nerIa {(":]P(igé‘g aﬁt??ﬁser?ﬁg}h

ei t her aftcﬁlét%t@ﬁa“@éﬁt’% qmﬁalehaime@!u@embﬁleaeoqwatycommm@bﬂm:latrdameﬁcz&&ﬁ as
seen in Figure 3. The container inventory managenent includes the

fol | owi ngis 3e€ binNG @i I6ifll beCORERELR th Shiifde A 1e££'%n8%@ttﬁ‘é ?gfow‘%‘)de and a
positional identi fication of the container to create a recelve T d8l 10
-9 JAN 2%5Y°HOR REICEEPR AR &ferentie) pocesper. afiniscetty suchios atd mmainorydentl fication
1150. Updating a database with the received container code optical

char act ermsihitticasitplob@sdresitl @ tkieCAMR BRY ofRs lfétlo%?é é«x &ﬁ@{eeﬂéésn{h%%rg§m{gﬁs

used her uter wll considered to inc
fol | ow n?awarrg @%@E PEP&F%SB%aSi‘f@fﬁe@%tcn%MﬁlwlePéﬁpatE(SImmsﬂor agMifiltipliet e
stat e MaGhritionaBilgk MAMPAY . (MISH) fi)ﬂoﬁés%é{‘?td Nig18H10C %@tlo%{“ Mt e 'ﬁt?ag?@

| east one_of the following. A Single Instructioh Sin Dat apat h

proc essoMlgDérpﬁ‘thﬁot’r?sFP%tei‘ dﬁsmﬁthq §Ftecmpetpe(¢i8(3$| VBpdyped degsiotion Set

Mul ti pl e Cotpater BAECPEI VEL €, \ a Miltiple

I nstructi or@l\/hl ﬁlprg Dat aggt ﬁﬁ?f@ﬂ%‘&n%@ Is“gdrv 8 rrpl ex lInstruction Set

Conmput er A&Sﬂ%‘% Reduced | nstruction Set rrputer (RISC) and a Very Long

I nst rifct i il PRACHRFOTC Filh dckde at Jeagh opfaftan follawing: e adebasediinferantiall ude

at | east padeessef a bodtrhial-baawd Msrertial poesb@SHM o 1155 EF@me processor, a

constraint-based inferential processor and a fuzz gl C engi ne. A finite

state machine will incl ua a | east one of the follow ng: at |east part of
a progra festaty paeiing il Peludest leasthone ofdhg follpwing: aiderst paat oforprogremintable

i Nt egr at eghic dévade] bt l%stﬁfaﬁgd’fadﬂ'@'}ﬁ 1&t1|oﬁgob€c1ﬁ<gﬁt{ég§ﬁed’vblumtr gf@.r Ftltgr t;olrsl B@ét one

menber of, the following: a Field Progranmb Gate 15 y
Pr ogr amm&@fY'&® 14 rEchet\‘?l Heloppd 1, mﬁméffr’rﬁfé&e If?wla%mhtﬂl@d L]o'ggfemm’blec@ate

(CPLOp. Agrayg@diA)es rdbrari@iBlé Yoo BvideCPUBESa 8bmpRR PP HEmABIS L3PLDRKce?
vol ati | e(gF]rB)ry and/ or at | east

As used herein, memory 1020 includes at least one instance of a volatile memory and/or at least
one instance of a non-volatile memory. Non-volatile memory includes at least one of the
following: a writeable non-volatile memory and a Read Only Memory (ROM). Writeable non-
20 volatile memory includes at least one member of the following: an electro-magnetically

interfaced non-volatile memory and an optically interfaced non-volatile memory.
Please refer to Figure 6B for a discussion of the optical characteristic of the container code.

Receiving the optical characteristic and the positional identification of the container may include
the following. Determining a reliability measure of the estimated container code. Examining the
25  container code image to create a second estimated container code, whenever the reliability

measure indicates doubt.

Examining the container code image may include at least one of the following. Requesting a

modified version of the container code image to create a modified container code image request.
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one instance of a non-volatile nmenory. Non-volatile nenory includes at

| east one of the followng: a witeable non-volatile nenory and a~FReddN 2007
Only Menory (ROM. Witeable non 20 volatile nmenory includes at | east one
menber of the follow ng: an electro-magnetically interfaced non-volatile
menory and an optically interfaced non-volatile nenory. Please refer to
Figure 6B for a discussion of the optical characteristic of the container
code. Ragelvi QP | haracteristie and.the posjtional ,

et 11 cuerintdh bRHCRR cofBloct ORLCGh FhvE o Bhee e hetmtm areiimiesg a
reliabil irtquepeasure of the estimated container code. Exam ning the 25
contai ner code inmage to create a second estinmated contai ner code, whenever
the reliabid b mARRYK Sl GhGa; 10009, fhe sontainer code

i mage may include at least one oe? %?ﬁée)%?% % gé\/\? hrgé:&dﬁetqfﬁ%sgtoflﬁﬁ%ﬁ’er}e%wl?g'éld
versi on PORHE Te@ifitaizraomcad deqursige til requestt @ fAtenweljubste Che diitenirdy@est aaie

I mage o eqH88des at tdst Sned S A6 widRe GE LY dified container de image
based "upon t he ém)(gﬁ ?Pe(gﬁcont a?vh@fglgg%éew?hn%gg%rrg Hi&ls 1 APPRY SE5OHLERET FUEstt he
nmodi f i ed a8 an aligicthe GrstiBlteraethe secomdfiltenchude at | east one of the fol |l ow ng:
a zoomin request; a zoomout request; a tilt request; a filter request.
The filtefheRGHES idEHﬁ{ﬁétibzPS#tHQ%&t%gJ %ﬂfiﬁsﬂ{éﬁixf’ﬁig&@%é Shy 9395 120 apP1Y
first filter request, an apply second filter request, anmd an afllgr?? e
first filaféhe following adeadirmionerdtionrdesiguption for tith@npist, kistmage-lockeing tésignaidnon of
the cont %%Ec&ﬁaihér!é'h'ﬁtart@ﬁrﬁﬂ'al'l&gﬁérgfbrr%eﬁcf}n rér@ﬁ:' ude at |east one of the

follow ng: a | oadi ng-operation designation for e container, a

st oraﬁ)e-l ocatjon designation for the container, and a term nal |ocation
for tHe OMEdhaidhe drvgpton insludet smbpdimentsewhescia it ileast ione lofidbs siordgodticatint s
wher ei N afesibRARDh A thloaldiRE opdrRHiAIGest REA At RAL L ARri A HBG; ;

| oadi ng-o0 erbg,?i or?,desi Sﬁalt ?-ggérf or t ﬁe@cont%?r%r@fagiége%?i\%?ﬂg? 1%llgtalsntpairtn
part frdrm He teresing legatiandernthe eentdiner arans. cont ai ner crane. Receiving the
optical characteristic and the positional identification may include the

fol | oWl NeReceiifRGahe bitalPcHapeteRltid £Nhe §B§BMY ﬁcﬁtﬁ'{cﬁﬁ%al%ﬁ%ﬁloc&%:é g}iévf%ﬂo%g.ket '

Processing the packet to create at 15 least part o
char act erlfespiving amaglst Fempgnetwerkja ereate atrecetved prekeaProcessiig theapackafto triaae at

POSi t{:0n3Last YA tdsl the ApliQ - characteristic. Processing the packet to create at least part of the

positional identification.

The method and system may further include generating a shipping container plan for a ship 220
shown in Figure 3 loaded by the quay container crane 2200 based upon the database 1100,

Note that the container inventory management 1000 is not limited to the following discussion,
20 but is included to illustrate only a preferred use of container crane optical characteristic

-recognition systems 3000 shown in Figure 4B, coupled to transfer container cranes 2100 and

quay container cranes 2200, as shown in Figure 4A.

Figure 4B illustrates a system block diagram of the means for operating 3300 optical
characteristic system 3000 implementing the inventive method for automated optical container

25  code recognition with positional identification from a quay container crane 2200 of Figures 3 and
4A.

Optical characteristic system 3000 includes at least two video imaging devices 3100 and 3110,

each communicatively coupled 3104 and 3114, respectively, to means 3332 for generating

12



The met hod and system may further include generating a shipping container
plan for a ship 220 shown in Figure 3 | oaded by the quay cont ai hérJA 249
2200 based upon the database 1100. Note that the container inventory
managenment 1000 is not limted to the foll ow ng discussion, 20 but is
included to illustrate only a preferred use of container crane optical
characteristic .recognition systens 3000 shown in Figure 4B, coupled to

transfer c i can 100 and quay container cranes 2200, as shown in
Fi gure 4A. Qf‘éﬁgu@%%%%@ﬁ ?gss(f?‘gct"ég"“af ]fle tbased peret lefistigpoandeo fimbding deerEs3 100"

oper at i ng 8808 16pVidealimagihgrdacitar 3 90l masyishem | Rl enent.i th
i nventive 1@?& Qt?‘%lf I 2ut onat ed optical contai ngg%%%oa%“?egcﬂg%i%?éhl% th
posi ti onal Paentir | caa”ta}'S?fltTlP‘E)rr?Faém&a%@/ cont ai ner crane 2200 of Figures 3 and

4A. Opti ca% cg;éact eristic system 3000 includes at |east two video imaging
devi ces 3109 #tloBitaiisharactad bticoecaguinion 8§ dtate BHOOCAMP] 311

respecty vel,y a}; gﬁ%&@%m%g ? é%g L%enerati ng 12 m9&gbﬁ§|ﬁ%6’§9a‘?155wpiég,3ooz
char acteriqsbt C OF PSR QY Mareha g cpuRiBg 3089 mastpréferably itobule i Henadig®gi Ng
devi ces 31300ck absatb@1d Guprivedie rdl@Biliy T o4 B15acRH Eb%nﬁ'llo re

mechani cal Iy coupl ed 3102 and 3112, rogspecti vcelgt?“t%o qu%1)§s¥:sger‘?{%1qoﬂer crane

2200. Not I characteristi¢c recognition system 3000 may al so be
nmechani calqﬁcg}gg}gb%ﬁ}es%ﬁg%ﬁﬁ’ . g%F Y ORERE %’8%?? aNGes 0Pl belomz200a chltectianindading

coupl i ng 3002strayider efrerhl digitah eldddl @aBedEARAN G/ bsorber .to.

i nprove ”H%vircghi bigi of . O\%i cal characteri s}%?ég rcg"tcbg%?r% ot Y& LR A 00.
Note that as Used herern, BWFEY tiagfaigwine k cempuioha digiBlaEnse)] Anigegd 0 a
col | ectli orprogessougtidndlasialighti@systémVvi deo canera, a digital video canera, and
a charged coupled array. A video imaging device 3100 may further include
any of the,f ing. a conputer,.a digital nenory, an inmage | o processor
and a fl a:; hﬁ% g%)tyl fﬁgg%“&%@&%%%@ﬂ%%ﬂqm&%g of &iezxontaigepmsy tnclnde any of the

i denti fi cdeliawin@ZB0plofs tb PECOMIt21 06k qiiYerdnR Obbi Soiide &f qial &rand Q11 QW NG:
Coupl i ng tzg (g’(L)agd%QIilgi 2010 _on g_zay cr aﬁ 200" c’o&gill%g)?ugyaﬁag@re éﬂ’@rq?sel ay
controls “3026 SRYHRENTRIR & if<oBtasnes somyors 3P0 arayarrefemblyoinsu@2H0s Bl

pr ef er abl yltrasolici denspemieal £ouplingHot PIAS Qi G0k § ABSROHGE S Goupling to PLC
unit 2Q10 Ay inglude one or nore indications gf é]{%% ‘(§:noen ralflgn)rét‘n BRI NY,
e oy m e slecking signals.

often known as tw

Means 3342 may include coupling 3232 to a GPS receiver 3230.

Means 3352 for sending optical characteristic 3250 and positional identification 3260 to

container inventory management system 1000 is communicatively coupled 1002 to container
inventory management system 1000.

20  Note that as used herein GPS includes any form of global positioning, including but not limited
to, DGPS, (Differential Gilobal Positioning System). Today, DGPS is the preferred global

positioning form for the invention, but the invention can use any form of global positioning

Figure 5 illustrates a simplified block diagram of a preferred optical characteristic system 3000
providing container code recognition from a quay container crane 2200 of a container 100

25 identified by a container code 110, to container inventory management system 1000, refinino
Figure 4B. )

Optical characteristic system 3000 includes at least one, and in Figure 5, two video imaging

devices 3100 and 3110, each communicatively coupled 3104 and 31 14, respectively, to computer
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Means 3342 may include coupling 3232 to a GPS recei ver 3230. Means 3352 &]gr
sendi ng optical characteristic 3250 and positional identification FoétN ¢
cont ai ner inventory managenment system 1000 is comrunicatively coupl ed 1002
to container inventory managenent system 1000. 20 Note that as used herein
GPS includes any formof global positioning, including but not Iimted to,
DGPS, (Differential G obal Positioning System. Today, DGPS is the
preferred ?doo Id grgsi.ti oning formfor the invention, but the invention can
use any foFm o9 JBAFISEeriefoptigandigif @re mechasatptopsplad G10plandiRd2 bl ock
di agr am ofespecrively, &6 t@ghinRicimaboghar act eri stic system 3000 providi ng

contai ner code recognition froma quay contai ner crane 2200 of a contai ner
100, 25 t\lg%%%tfoi ed b% a contai ner. code 110, to container inventory
managenent ° Sy ot eRT P GERras e stip Fergenipon, sysiemy #0000 meshanice iy caupledr 1062 ite qeayst em
3000 i ncl cwhtsnent crirea$2000 Nechaniehl i dbubligiBEoD Wi l.mRgi ng_ . devj ces
3100 apd g%l%b each cogjgur]i g,a_ti vel ‘Ec%pl ed_’pél%)gb%Hgag%i?q?eggﬂécéfisb%ﬁy, to
conput &r P30T G IRV g eliagigio! optiepl sharpaigristigredeanitoesy34000@nd 3110 are
mechani cal |y coupl ed 3102 and 3112, respectively, to container crane 2000.
Not e t hat Coppiterai20¢ hareset sieindtyi 3210 W BIGRidcl @B SYSEER300P,.,i chani Iy
coupl ed 3\991%htir?1 uay thcontgi n&; crane 2200, I\gg%%ﬁi Ceé%’ %%‘Jﬁgﬁa‘?lﬁ%s 5‘68386
preferabl Vv I Rcl Qa6 o FebHaH; eaPPecsitien3308 theepvidsk eharastaristie oyséent B0O. The

rel i abi | i gthod wille foaherabeaunasitealin fieidtschBBAGPFpLRA0E & 0. Comput er

3200 accesses nenory 3210, which includes program s%{%%@polﬁ%gr ogram system
3300, i t. the t hod, of erating 3300 the optical

char act mst | g%b%ﬁ% lgﬂwrﬁgla'ﬁémmhﬁrt ‘P@g"a\m}? Petganination mechanésensrineivding GRSt he
di scuski owcaiver BRYic@smbnicdtivelyuolipldd 332 Wie coBMER 06 ' RQLate
nunber of 4] 0g irc%nwde:;gg%rom nat i pn, mechani sms i ncl ud ng . gnqﬁgﬂg‘g%giﬁ/%t? 3230
communi carive vy ' Coupl 32 TGty zypled 32¥hwith quay Sontaimes clne Not e
t hat GPS 2206es slewn32Biguresy be further mechanically coupled 3234 with quay
contai ner crane 2200 as shown in Figure 5. The invention is preferably
conmuni Cajy.ve coupl.ed 1002 with container inventory nanagenment system
1000. The l}env{la‘)r{f%1 '?Ogln %mgre%%ﬂa(r% %ecromﬁ?‘glf“@i’&%}’ yCquRter u d@02% Wikt eonteinient isyedntore

management system 1000. The invention may further preferably include a network interface

15 3220 with network 1004 providing a coupling from computer 3200 via 3222-3220-1004 with
container inventory management system 1000.

Network 1004 employs at least one member of a physical transport collection in communicating
from the container crane 2000 to container inventory management system 1000. The physical

transport collection includes at least one wireline physical transport layer and preferably at least

20 one wireless physical transport layer.

Network 1004 preferably employs a packet based communications protocol, which may further
preferably provide compatibility to the IEEE 802.1 1(b) communications standard.

Figure 6A illustrates a method of operating optical characteristic system 3000 of Figure 5 as
program system 3300 of Figure 5.

25 Operation 3332 performs generating an optical characteristic 3250 of container code 110 based
upon at least one of video imaging devices 3100 and 3110 shown in Figure 5. Optical

characteristics 3250 will be further discussed in Figure 6B.

14



15, 3220 with network 1004 providing a coupling fromconputer 3200 via
3222-3220-1004 with container inventory managenment system 1000. - RetAwi2807
1004 enpl oys at | east one nenber of a physical transport collection in
coimuni cating fromthe container crane 2000 to container inventory
managenment system 1000. The physical transport collection includes at

| east one wireline physical transport |ayer and preferably at |east 20 one

Wi rel ess I: Ca ransport |ayer. Network 1004 preferably enpl oys a packet
based co D %rlﬁﬂé(%ltil%%g e%?rglsc?&%qr?t};\%%mﬁ%l ifeptifipation 3200 fqonisingr pitoPositional

conpat i bi Idetificagort 3260 iHRFhGARcdskédih G@FPYAI cati ons standard. Figure 6A
illustrates a nethod of operating optical characteristic system 3000 of

Figure 5 0 m 3300 of. Figure 5, 25 eration 3332 performns

gener at i ngﬁgﬁt@%llptg ??;]ng%f%gnga%e g’rngs?pltlfalsggﬁa%?nSE%r?@gé) iy ceidateer 1a0ge bld§ethd upon

at | east pesitiopsl idéntiGioationBgbmgl ehesiree I 08 10 Borddiskr 3G ' i

Qpti cal %‘Jlﬂégﬂne%ii Sr%éé% 3250 will be further éi scug?gg%hr%blg?gjgt%gé@om -
on

9 JAN 200 era perfornms generating a positional identification
3260 of container 100. Positional identification 3260 is further discussed

in Fi gur eFig@e 6Bpdnetales nerBbemipeiimentssf ke opticAfotapticAlc BOHRR Bk S 5if 13250

of contai Qe &eds ! il | identification 3260 of container 100
to cont ai neran%nver?’éllérgflﬂglpl nrggg‘gfeén n(ag’?/stem 1000 5 as shown in Figures 4B and

5. Figure 6B illustrates certain enbodinents of the optical characteristic
3250 fronfi epicel dhagpterisiis 3260 0f diernmntatred eodel 0100ikclfrieg U @si2deBoaisl: 3 pIhe

optical cfg e j : .cont gi ner. code 110 i ncludes at |east one

menber of tg‘gﬁgf %I ?%)é\f\n%ﬁg:%érg%lg%re%}tsag one” %{Bﬂ)t af h&PntEBYrepTTERatian 262001 e

cont aithercontafnes sedst 140iimaged RN Gfe dohiined GranODOM@I TBY o Qdﬁchjaﬂagtehmgﬁg? B%gm the
u

cont ai ner O,y optical chargcteristic 3250 may al so inc an
esti mat edal%{)ﬁ{@%d%%? eé%%gtgqlﬁgé}alﬁgrs‘é u @rcq base BPencan opte gharagter rseqeyitioni on

process apptaseappliod totbe candindr vade inngde 40 RoRIdARAlY, Astdht iRRRlekiMic %55 &n\%ﬁ'
characterjstic, %gs‘f;gonr{gxe c'ﬁé:l udeﬁ}@ {)I rst.contai ner code i mage 4030, ich
may be further: processed Qhumo1ee iiar-yvgh mgy be futher Prosessed arsforguutiéfiddrage

4010. create container code image 4010.
15 Figure 6C illustrates positional identification 3260 of Figure 5 for container 100.

Positional identification 3260 may further include at least one of the following: a loading

operation designation 4110 for container 100, a storage-location designation 4120 for container

100 and a terminal location 4130 for quay container crane 2200.
Note that the invention may include one or more of the operations of Figure 7.

20 Figure 7 illustrates a detail flowchart of operation 3332 of Figure 6A for generating the optical

characteristic of the container code.

Operation 3362 performs acquiring at least one container code image of a container

representation of the container code imaged from the video imaging device.

Operation 3372 performs applying an optical character recognition process to the container code

25  image to create an estimated container code.

Operation 3382 performs acquiring a first container code image from the video imaging device

of the container representation of the container code.
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15 Figure 6Cillustrates positional identification 3260 of Figure 5 for
contai ner 100. Positional identification 3260 may further include~ &t JARZEYW
one of the following: a |loading operation designation 4110 for contai ner
100, a storage-location designation 4120 for container 100 and a term nal
| ocation 4130 for quay container crane 2200. Note that the invention may

i ncl ude one or nore of the operations of Figure 7. 20 Figure 7 illustrates

a detail of .operation 3332 of Figure 6A for generating the
opti cal E@h"%{%’gta%?? B?Iif%rg‘éfpr‘fcﬁ%‘*% ?i“i‘ﬁ’ié?nt%%{é.od%gam e¥¢ats I copinkneats

acqui ri ngmage.| east one contai ner code inmage of a container representation
of the container code inmaged fromthe video i magi ng device. Operation 3372
per f or s @]pqu%inr}go i character recognitjqon process to the container
code 25 inage to Zgﬁeergot?%lg g%%gisfnﬁgﬁ%ﬁrsﬁ%%fag} hEFdedmage to opratedhy eontagmpcde
perfornms @e@guiring a first. container code inmage fromthe video inmaging
device of the container representation of the container code. 15 - 9 JAN

2007  {peftihntdiRdy RES Mo Q58ssLAg. Lhe, fi rs%:écon%ai ner code image to

r .
create the contai ner code H%%e. beratt T ERBROIERH e s conpressing t he

first container code image to create the container code image. 5 The
i nvent i orF1BHY %t dbsiratey adistan@ovorhartorfeorsfativh S3¢p ef dtinoe $AOfor FiegiHitthgSife

Fi gure 8,%0%iltit,ﬁb§'qc[e§ﬁ&§iﬁ§n gﬁhgumgﬂwgmhart of operation 3342 of Figure 6A for
generating the positional 1dentification of the container. Operation 3452

perfornms generating a_ | oading-operation designation for the container.
Oper at i orPESEOD 343 R iogmyganereting a tpading toperatipedesigadtion fordksiognier on f or t he
container. 10 Operation 3472 performs generating a termnal |ocation for

the quay @medtiahB862 s@AAs g&@ﬁti§@9%ragé-ﬁbc§i&%e§§}§ag_ioﬁif(g%eeco%%ii |lustrates a

detail flowchart of operation 3462 of Figure or “genera nﬁb t he

storag)e-lcgpcattj 024 esignation. Qperatjon 3492 perforns deriving the
st or age- | OCRIOBR* ST AT $OFafRy 2 terminablneasipm &r thetquia gesttainer crane 2200 shown

in Figure 5.

Figure 8B illustrates a detail flowchart of operation 3462 of Figure 8A for generating the

storage-location designation.

Operation 3492 performs deriving the storage-location designation for the container at least in

15 part from the terminal location for the quay container crane 2200 shown in Figure 5.

Figure 8C illustrates a detail flowchart of operation 3472 of Figure 8A for generating the

terminal location for the quay container crane 2200 shown in Figure 5.

Operation 3512 performs receiving a location reading from a Global Positioning System (GPS)
receiver 3230 to create at least in part the terminal location for the quay container crane 2200

20  shown in Figure 5.
The invention may include at least one of the operations of Figure 9A.

Figure 9A illustrates a detail flowchart of dperation 3362 of Figure 7 for acquiring the container

code image.

Operation 3532 performs selecting a first of at least two of the video imaging devices

25 mechanically coupled to the quay container crane 2200 shown in Figure 5.
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15 part fromthe termnal |ocation for the quay container crane 2200 shown
in Figure 5. Figure 8C illustrates a detail flowchart of operationr $4ja% 2007
Figure 8A for generating the termnal |ocation for the quay container
crane 2200 shown in Figure 5. Operation 3512 perfornms receiving a | ocation
reading froma d obal Positioning System (GPS) receiver 3230 to create at
| east in part the termnal |ocation for the quay contai ner crane 2200 20

shown i n K, QLLE invention may i.nclude at | east one of the operations
of Fi gur eggﬁ%‘)ﬁi 333% gQSOA’“F |af‘l}‘éffl}garll’%%‘}/“éa‘%|ﬁé€% 9 ImRge fiemdhe fitst vidgodmaging Aevd362 of
Fi gure 7 6fdhe conturier fepesthtation@iftiicofthineCde 11 MaGen i@@ﬁégi_on 3532 perforns
selecting a first of at least two of the video inmaging devices 25

mechani cag; u 0, Lhe, quay cont ai ner crane_2200 shown in Figure 5. 16
9 JAN 200%4""&{r Q’%r gllt“%%ﬁetsfséfgaﬂpg?‘?’%‘ 0?5’6%%?%8%%“{1 R80¢ shFignisey impiameeniinmths fr om
the firstmethodef dprmyadtie detidat ehaedctetibm: xewghaioﬂ@{ést&ﬁpr esentation of the
contadi ner code 110 shown in Figure 5. Figure 9B illustrates a detail

fl owchart 3300 of..Fiqure. 5 i npl enenting the nmethod of
oper at?ngoﬁgaetgggtg ?%&r%g?%%t% 1engias oldéfllzerd§88t6WF‘t‘f°§E“§§g§tr%‘h*Fg5 Oper ati on 3552
perforns receiving a nodified container code inmage request. Figure 9C

i || ust r at’8gurg SGeillastrates| o deshib flowdlfartopferpatation 33&03f Bigufd D WrSrdcelsiy MEFEESSI NY
the fi rstconpagﬁ;@cjd@(g.ﬁa%%(_)de i mge. Operation 3572 perfornms processing the
first container code imge based upon the nodified container code inmge
request to create the container code inmage. 10 The invention may include at
| east oneDRAFatOR 50D @pHeIRSnRrORTSiAE igr Brst Containg ode Irflagel Basat figh @Be anodEteai |

f 1 owchar teogfaideP&ddatih & 19 Ere kil GUT for, sendi ng the opti cal
characteristic 3250 éagr%dr %’Ee porse?%?%rfgptg%%are%otdffrﬁggti on 3260 shown in Figures

5, 6B an 6C. eratjion 3592 perforns sending a packet across a network
1004 t% t HE REAEH Har inclidepltlenstoneph s geeeionsof Sigera 0000 as shown in Fi gures
4A and 5. 15 Operation 3602 perforns witing the optical characteristic

3250 of tHigurea0tidisaees 6 adRil iowchittlor bieatRASIES QPRlouidentl fi.catign 3260 of
the contajner 100.to 3242 a rermv_abl_e&%on-vol at ??&urre%?é; sLfitg i oifica
charactenistic 3250 and the positional identification 3260 shown in Figures S, 6B and 6C.

Operation 3592 performs sending a packet across a network 1004 to the container inventbry

management system 1000 as shown in Figures 4A and 5.

15 Operation 3602 performs writing the optical characteristic 3250 of the container code 110 and

the positional identification 3260 of the container 100 to 3242 a removable non-volatile memory
3240 as shown 5.

Operation 3612 performs creating the packet from at least part of at least one sending-data

collection member.

20 Operation 3622 performs writing at least one sending-data collection member to a file contained

in the removable non-volatile memory 3240 shown in Figure 5.

Operation 3632 performs writing at least one sending-data collection member to a record

contained in the removable non-volatile memory 3240 shown in Figure 5.

Note that the sending-data collection includes the optical characteristic 3250 of the container

25 code 110 and the positional identification 3260 of the container 100 as shown in Figure 5.
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3240 as shown 5. Operation 3612 performs creating the packet fromgat geﬂ,g-;
part of at |east one sending-data collection nenber. 20 Qperation é
performs witing at | east one sending-data collection nmenber to a file
contained in the renovable non-volatile nenory 3240 shown in Figure 5.
Operation 3632 perfornms witing at | east one sendi ng-data collection nenber
to a record contained in the renovable non-volatile nenory 3240 shown in
Figure 5. Note that the sendin ata col |l ection includes the optical

char act erT@t“?"@“@’gBayo‘PClPﬁ%o@cﬂﬁﬁ%ﬂ%éﬁatlowfé:eﬁée 1% and the positional
identification 3260 of the container 100 as shown in Figure 5. 17 - 9 JAN

2007 TheFiguy dihi itinstrey 4 dehilidiewonet of obdiei@PSIAL droMsureTs Fieg eﬁer}&n
Fi gure 1]1A i.llustrates a detail flowchart of operation 3452 o *8A

for gener SHMEPPEREOY oadi ng- oper ation. Qperation 3652 perfor s recel VI ng a
| ocking indication froma programuable |logic controller 5 2010 within the

quay contQrierrion S5 perB2H0 rasivitpomtvckingFh@baton4Fbm OpedeAlhabISRER &%&Bl‘}}'} e

det er g ni l..oc i.ndi cati arelay network 2020 within the
quay contjg?%%nﬁ?rt%enae“% %alﬁ%rcéar%%oq?f PYBREigEe 4Bhe i nvention may incl ude
one of the operations of Figure 11B. Figure 11B illustrates a detail

f | owchar tOnsfatiop86& PQ)’fDr@QBQtemhmEg@wbcﬁﬂg fradicagiem &bmtd RBytneevork 8020 within

| oadi ng- gﬁe@g& %@{é?‘{l%ﬁi“%%&j}s én Bl%glfgl?rrﬁ adet erm ning a contai ner

hoi st-tr ased upon coded hoi st shaft in the quay
cont ai ner_crane 2200. Operation 3682 perforns determ ning the container
hoi st - t r e &yveptinsi mayoinclbdse of ferwpemtisisg Figikd 1@ oni ¢ transponder 3270 as
shown in Figure 4B. 15 The coded hoi st shaft preferably uses a gray code

but the ippient l]@ rlllﬁgﬁﬂétek' saedéfmy 16RARH BObsaticRNsb - of Nﬁ%ﬁe §gd§0(5 rgergg'%t}sx%l tﬁlr ol I'ey

pOSI tion as used herein wl refer to ol st pOS|
posi t }0on loading-operation.

Operation 3672 performs determining a container hoist-trolley position based upon sensing a

coded hoist shaft in the quay container crane 2200.

Operation 3682 performs determining the container hoist-trolley position based upon sensing

ultrasonic transponder 3270 as shown in Figure 4B.

15 The coded hoist shaft preferably uses a gray code but the invention may use any coded hoist
shaft.

Note that a hoist-trolley position as used herein will refer to a hoist position and/or a trolley

position.

Figure 11C illustrates a detail flowchart of operation 3452 of Figure 8A for generating the

20  loading-operation.

Operation 3692 performs generating the loading-operation designation based upon at least one
member of the collection comprising the locking signal indication and the container hoist

position.

Figure 12 illustrates a preferred optical characteristic recognition system with video imaging

25 devices mechanically coupled to Quay container crane 2200 as found in Figures 3 to 5.
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Figure 11Cillustrates a detail flowhart of operation 3452 of Figure 8A
for generating the 20 |oading-operation. Operation 3692 perfornms -9 jan 2007
generating the | oadi ng-operation designati on based upon at | east one
menber of the collection conprising the |ocking signal indication and the
contai ner hoist position. Figure 12 illustrates a preferred optical
characteristic recognition systemwth video i maging 25 devices

rane 2200 as found in Figures 3 to

hani - to.. t ai
15 0 0 S009 R BuPY Bl C Sh Bl B Tcsanimerson dsy stecmigboat tor acks
t he cont adnddram siwrd drelyshipreo tas shesingh Feghrt 0. BAWM cBﬁtQi%P@ﬁHi%Jte_ lo?@is% fiadyds

shown in Ejgure 1. Each container's unique |D code is optically Tread as it
passes thllré%)%%ﬁ?ﬁ%sées%ﬂ%@i"ﬁee‘fonﬁ‘%?ﬁéﬁage§é%?§‘idﬁi@g?’ébc§*,’n igfégmre 1 Figure 12. The

contai ner_code information is preferably processed by conputer 3200 shown
in Fi gur eTt® coptaings codd isfroatiouiaypreferabbi preceset aRecodder 3TMLsHRAah §ohure 5

cont ai er; us. LSS .to ac iner i.nventory nmanagenent system 1000

shown i n lglﬁélzetrde&éh%g %ma(l)nfe{ S ggé\(?e&%ﬁtul’ﬁat RYHaPer Gatyscls sewirto 4 pramtainer

cont ai nerinyeatiry intayageiient syatagpUne0 skbRDinWifnlre B¢ & JfR6 SocMeli Bt L REHSPEHAL %gr
ntifying whether the contal ner Ois

i nvent ory, ement...syst.em 1000 i d _ _

bei ng ad e%n‘%?%gﬁggncrlggt eg[%ef?od?ﬁ”feﬁeg%@r i citexfagen witht the y canitainer nigventc®y Each
ti me quaynmmptraém eystan A0 A2yl WHeiteR tel @HRRS: Fo0 8 tRinkl kST MPuBsnSoR) &1 ner
100 fromﬁaor?ﬁjrga%ssw ot degrgsll ts a contai ner onto a chassSis, the container

code 110 W PeSFEFENSH Y 1588%.  The container identification is
preferably received by conputer 3200 shown in Figure 5. Wen the container

reachWs iHash fimeatuay oomdinororane 2260 Eivar iz 1 & § PRI :Z;?E'tcoﬁt&n&r chﬁ)ﬂf i ner

i nvent or %hgg%ggeﬂg&gt %%%Btem 10%0 as show&i n Figures 4A to 5, i ch updat es
t he master i nvent ory and PR &t908%Y it orgingacedsald @ viillamefetablxrbeireadri gur e
4A. Al Cowtcaitaizer identidingioh ss }&EErdh[y%%i@éﬂ'b&CBﬁﬁﬁ@O@%ﬁﬁﬂﬁg%&5 nreal tinme
giving term nal rmanagenent essentially inmed ate know edge of all

cont ai ner I i The centainer code 110 |s preferably read as

cont ai ner@h%géaéog&g{ggg%ﬁh ecs)nltsoﬁnaﬁ 2%?\%‘8& @Fo‘ﬁ‘floématﬁ’ﬁa‘é dhep sephdo ghsneomtainer code
110 is i deventofy enigertchesysipti DHI0 hAbAATIe HighkdsCA & 89Rhich AURISYSTLE Mas20® 3000
shownysi n nli:\;eg{'&}e%dzll&aﬁgrg liging database 1100 shown in Figure 4A.

All container movements are preferably tracked and updated in real time giving terminal

management essentially immediate knowledge of all containers at all times.

The container code 110 is preferably read as containers 100 are placed on or removed from a

chassis. The container code 110 is identified by the optical characteristic recognition system
20 3000 shown in Figures 4B and 5.

Figure 13 illustrates a preferred embodiment of at least part of the mechanical housing of an

optical characteristic recoginition system 3000 of Figures 3 to 5.

The mechanical housing of the optical characteristic recognition system includes at least one
video imaging device, as well as preferably including flash lighting, the triggering and systems

25 as illustrated in the block diagram of Figure 5. As to the triggering system, it may include a laser

photo and/or a infra-red photo sensor.
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Figure 13 illustrates a preferred enbodi ment of at |east part of theg 2007
mechani cal housing of an optical characteristic recoginition system 3&%

of Figures 3 to 5. The nechani cal housing of the optical characteristic
recognition systemincludes at |east one video imaging device, as well as
preferably including flash lighting, the triggering and systens 25 as
illustrated in the block diagramof Figure 5. As to the triggering system
it may iQﬁI;Ude' a.laser %ﬁho_to and/or a infra-red photo sensor. 19 9 JAN
2007 O KEPC TR FOURISL BTG 2 WFantpineT cERRea M T POV §A cadditionalr eviage lomtin i onal
storage linforhiten andbo bdméidraD irdeed286n askdiditonal col | rding..t he
cont ai ner. §(9§;[ ent.s_used by conputer g%{)o gg%gm%)hﬂia%gllr:ig&{;l}%ngyggeg%?g%knggfﬁ

i 11 ust ratt@L’ $o¥ninFigiedd bl ock di agram of a preferred optical recognition
system 3000 as 5 shown in Figures 4B and 5. Note that container storage

ar eas carrigee ihiiustrachsalsinyplERp dloak @bhgARNoMQIrefOREESHREI rkdbghfiShLysichPHhof Ss
reposistorsxol OCBPI.I ons4§J %giat ed upon a predefined grid, as is often the case
in contai*ner- YYATK©ng ®™¢reas. The optical characteristic recognition system
3000 can be installed on quay container cranes 10 2200 to identify

cont ai neMtathatdratainet sieraga aageantvedndividnalyaepdratd SRR INBESsAlARERIfRd Q0. tO
identifyre%O{t]t ailne{.s in §idn§{oe or g%jjti pl.e stack container storage. Note
that Fi glPRe§"or% 19630015 Joqaiqd hop 4 Rredsiined gadl, s s ofipy theosase imveantainsy stegkting/i deo

i mgi ng deass.ces (3100-3170) nay be preferred in various applications of
the inventive optical characteristic systens 3000 as shown in Figures 4B

and 5. 1 C i deo i i_ng device pr ably has_automatic focus control

acconnodgtthlgflbé’ﬁ%%tc o ‘f“tleen%%g ¥ ‘igg?fﬁmi' f’éﬁ‘l‘{’)” ghﬁ%ﬁq insigfled PpQuELFQERnT seraeed at

a di swan@e00 Rriedneifyeddintainet dt Withuifidd, @ §r0faréiedl 88rit VB HafMr drindR b R0 %ﬁm‘ﬁﬁ/ a

flash Iightts stem .CGenerally, it includes strobe action to catch the

i mage durPHEEHAM $9R° FpuiEple Spgheontainer gleraghsence of |ight. The trigger of

the video imging device is preferably based on at |east the

| oadi ng/ Nvtothdl Figure22 adnidi itlisoat 0 teaktheo @08 EethdtRies GERRE -vid-Eb‘ﬁnaging] devitc):es
y

| oadi ng/ i condi tions, on the contai.ner crane can preferab e
obt ai ng d?ﬁrog%q?gpgmay be prefgrred nhcatxons of the inventive r3ptical characteristic

systems 3000 as shown in Figures 4B and 5.

1 various app

15 Each video imaging device preferably has automatic focus control accommodating both the

ambient light conditions and the target located at a distance.

Preferably, illumination for video imaging is provided by a flash light system. Generally, it
includes strobe action to catch the image during daytime and at night in the absence of light. The

trigger of the video imaging device is preferably based on at least the loading/unloading

20  conditions on the container crane.

The loading/unloading conditions on the container crane can preferably be obtained from the
Programmable Logic Controller (PLC) 2010 on quay container crane 2200 or from sensors 3270
shown in Figure 4A checking whether there is a container to be loaded/unloaded. The sensors
3270 can be laser, infrared, or ultrasonic sensors. Today, laser sensors are more reliable and
25 accurate, but, more expensive than the infrared, currently making infrared sensors preferable on a

cost basis and laser sensors more preferable on a reliability and accuracy basis.
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Pr.ogrammabl e Logic Controller (PLC) 2010 on quay container crane 22_03 3[ 2007
fromsensors 3270 shown in Figure 4A checking whether there is a cont Ihér
to be | oaded/ unl oaded. The sensors 3270 can be | aser, infrared, or
ultrasoni c sensors. Today, |aser sensors are nore reliable and 25 accurate,
but, nore expensive than the infrared, currently making infrared sensors
preferable on a cost basis and | aser sensors nore preferable on a

reliabili Y agd accuracy, basis. 20 9 JAN 2007 The video imging device nmay
pr ef er abl ;F f HEFL eS8t 47V'5h meythrefamebly Hagledet toth pre optipal ¢hamntepreoc@istionasastean

i mage proesbsl g PlokedkBe GRARMEL i her .code inpges into a standard
format. The stargldgﬂ_rd forgnn?w?g&bv%g%fgc&&@ﬁeggﬁ%eaﬁ e giﬁa%ﬁﬁ]efoms ¥n of
JPEG. St ot'a%rd fgenat isgrelersblycoppatiti¢ with serse persive dfPEGY t he i nvention to
identify the container's repository 5 address. A DGPS unit 3230 shown in

Fi gures 48rordge Ristich4oPd Q@i lis/preRl&t BV ¢ ' |.ocation of a
transfrg]r c(%?t a;g%r crane, Si nsgt}?s_ of Bz}]Bﬁ%\’(yggjﬁ%ﬁ%g}é%ﬁ?ﬁleﬁ%ﬁgtawra%@?ﬁtory
cont ai her *&F&he® DR vt 430 fhewpre FieuapsddBy armb 14 Pirefesabite ietermiing shd Meis

overal | p8itioh®Na &insFiQos@REALRE Sichhle I fleBaa0,as, shown in Figures
4B, 5 and 14, is preferably used ilr%;[apgﬁzgggi%g%ed\?\nmtﬁhme?‘Pﬁsﬁﬁrfc«gwmeﬁfrﬂr%ﬂener
cranes 2197 d5lraing s X #pdrY gxaseBhigdeterehinka thechverafl potifien oftieodonanee Of t heir

10 |l ocati on. However, quay contai ner cranes 2200 shown in Figures 4A to 5,

do not havie DOES sAB230 &olvAGRFighfks ABC YT, reQH ey, Bk ng the use
of DGPS recejvers 3230 | ess. pref eg?%lg_l ef.ylag&gg’ﬁggt&g%%g}?u%eﬁénﬁ fegtiogs with
i dent i fi efATFIGF COMiRnGT 5enss tzap@ 2§ ghoami Brisgimes 8 hed ddntdaé nethetimpoimad oS tHefage

ar eas 1@r elobd¥on ARt Gy EoMiARY cﬁ}{esoﬂo'gggge“{rg]ég[aifi%%gse {qeﬁtgg%hra i oactivity

identificatiqn, or electronic/nmgneti TEIESSAMS | ess
sophi st i cHE¥dOFEPLIcGHIasY ragRisemnitemeakiog tiegispoBDEPS edeiver 823D ItH Bregilai ner
| ocation is operator input through a hand-held keypad. The opti cal

char act eringbine cdses; @@ Hdtteadidemee 1o 8208 d r bl y nounted on g novabl e
container crane and able o operats in Sg[ t?ltg%gérgs 116%%/85?1?8??“%%%&%%&

char act erd"8% % 8tstdepyaiely gnarkss B optigabsharaater teydivg, medlodeyivih flesiofiaRbd) &5

crane, Zdedheiibhfbyete@Rlet@d. €d, and/ or hand-held by an operator to
interrogate the address for the cargo containers. The contai ner code 100

as optdcal characteristic 3250 and positional identification 3260 are sent
DH % s%me cases, a Iless soph1st1<:at<*:cff1 vers1rc)m of the invention is preferred, where the container

location is operator input through a hand-held keypad.

The optical characteristic recognition system 3000 is preferably mounted on a movable container
crane and able to operate in all types of weather.

The optical characteristi_c system 3000 rriay be automatically aimed by the container crane

20 remotely controlled, and/or hand-held by an operator to interrogate the address for the cargo
containers.

The container code 100 as optical characteristic 3250 and positional identification 3260 are sent

to the container inventory management system 1000 as shown in Figures to verify whether the

container is deposited at the proper address.

25 The information may be sent by floppy disk. The data/information is downloaded onto a

transportable data storage unit such as a floppy disk, and hand carried to the container inventory

management computer system.
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to the container inventory managenent system 1000 as shown in Figures to
verify whether the container is deposited at the proper address. 28 JAe 2007
information may be sent by floppy disk. The data/information is downl oaded
onto a transportable data storage unit such as a floppy disk, and hand
carried to the container inventory managenment conputer system 21 - 9 JAN
2007 As shown in Figure 5, the container crane's optical characteristic
system 3000 generates information to send to the container inventory
nmanagenent*® s@g‘f’%rﬁll BB At the ecpgtpineh erapg sy opisat ehanereristianrgstar 00 Ogpbaes PLC

2010 showinformafibigtersesd B Edtetakiis in@&ﬁor_yﬁﬁaag%éﬁtg? muﬂiob 3230, are
al rtaentirtircatlro

preferably used to generate the position on. Both 5 signals
are sent M)lecésotnt}g‘uter 3200 as shown in Fi(?ure 14. Conmputer 3200 as shown in
Fi gure 147y al sd " He BN &nfi42H0 sosrled BLC9Prakvonin Biguteo dBckridol4, and

i nt er pr et péskiblysGBRang B0} areOprbferablGORRMLE 0ol SO, b upl ed wi.th a
di gi tal sgignil circuit int e?)arctﬁangovw th agr?y%%rg %?%O%éoqahéﬁp@%a@%n&om

swi t chés, F €t fIMPRGhEZ00 2eshavm aFigrodd.pref erabl y functions as a

traffic controller, which manages the transm ssion of 10 the data through

t he net woCkmputerea2h@aeshoivn\wh FRLRSS 0l 322001 Liigures 5 and 12,
whi ch com/?rtstttgnd. transm t,si%'%he signals to 1 Qg}gﬁkgfagé&?%%aﬁﬁogpgﬂr&to

n egg}-g fAEigpaih SRt to & { RIpPUiss P8 mag 19 begotpledmith atdigitaBRQRh] circuit

nanagenen{

pref er abl intetteting with esy WHIICHT i GV ifig: ABich®, ME2§€Mha ﬁé}ﬁsi n which order. The
serial conmunication board preferably receives’signal's fromthe outside

units suc Vi i ing. 15 devicesg 3100 and 3110 as shown in Figures
4B and 5, B%‘gg“vtveerl ﬁ%ggr@gm?gﬁ%ﬁt% as3b Gpfficirgnirollen Wishymeragesi e t&ngmiskidndof
Conputier Be@Btatthmwogh deeserhhiRMichR & HRERS Hade, %U'}h%(m]ig }3%1%@5052’”%4 T,

pr y

Fi gure 4AWE1§}§‘ (ﬁlrolige%ﬁ. The renpvabl e nonvol atile nenory
stores t he opfiess Wddragemis the pigpalstacihe spriginer invenPrgwameedBt spsterandotsl, and

posi t i onadhowd&nFiglirecatd Kn 3260 shown in Figures4B, 5, and 6C. Note 20 that
renovabl e non-vol atile nedia includes, but is not limted to, floppy disks,
a container crane operator directs

zi p di sksg (%ic | .di sks. . Ass _
the opti ca?n%;ugtgﬁgg By fleﬁb?}égeé%‘fl?ﬁ]w 10} @regp e A3 pnd in which order. The serial
communication board preferably receives signals from the outside units such as video imaging
15  devices 3100 and 3110 as shown in Figures 4B and 5, as well as GPS receiver 3230 shown in

Figures 4B, 5 and 14.

Computer 3200 translates them into a form that computer 1010 shown in Figure 4A can process.
The removable nonvolatile memory 3240 preferably stores the optical characteristic 3250 shown _
n Figures 4B, 5, and 6B, and positional identification 3260 shown in Figures4B, 5, and 6C. Note

20 that removable non-volatile media includes, but is not limited to, floppy disks, zip disks, and
optical disks.

Assume a container crane operator directs the optical characteristic system 3000. The operator
can be provided with a hand-held computer input or keypad, allowing the input of data. The

operator inputs the data when he locates a target container as well as changes to other data in the

25  container inventory management system.

The light and buzzers preferably allow the container inventory management system 1000 shown
In Figures 3 to 5 send messages to the container crane operator as well as allow the quay

container crane 2200 equipment to communicate with the human operator.
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can be provided with a hand-held conmputer input or keypad, allow ng the
i nput of data. The operator inputs the data when he |ocates a targef,y g7
container as well as changes to other data in the 25 container inven{\jory
managenent system The |ight and buzzers preferably allow the container

i nventory managenent system 1000 shown in Figures 3 to 5 send nessages to
the container crane operator as well as allow the quay container crane
2200 equi Egmsnt to communi cate with the human operator. 22 - 9 JAN 2007 For
exanpl e, tHE KrGHEshEniebE 29ck byzasesy mpy afreferblyy inidivake ca teal fanetivn fit N4 ioptical N
the opti cahara@biadia Gysednh SHOCaYS B r..the location determ nation
and/ or conpl etion o%" an operat| onmog%gc% %%%%F%?nﬁ%rtcﬂ@pgﬁg’? By OPERYPD o

t ar get corftcl asdrformag the onerriouthat a Wegehormitainen hay feat Surd 30 may preferably
include a stationary wireless nodemunit connected 5 1032 to conputer 1010
as shown iNetwdrgUufiert4bA. 1030 |4 PNEerid] S ea g 's opti,cal .

characteri 8%4(: syst em 3000 aylnd ccgn]gﬁtler 1018@1%1 éxc%ﬁ%sgseg’f’ﬂ%%f?’@ﬁc.tedrhe
modem 10307 &¢ &pRYtet HA1Q) 46 asbewaneniFiguesd 4y loptlowalthe hautaintretrusd§ opabt em
3000 and PhARgtais ¥5dam 1580 Und ' @EBIMNES 0k faand updates yia 1102
dat abase 1100 as sh'?)wn in Figur eﬁﬁA. Not Qe“t) %g%aﬁ%emg% hf’lﬁg%lﬁ‘ﬁx‘?hém in
Fi gure 4ATSEIVEY the flafgr emsmisis \byaontiselatharactssistiesysomk3 00D Cand LAbfram Npdi&n 1 hay
each cont adcBivks hoMEN RS ¥nd BRIGEVENY 9 cmploy different  LANs
1102. Conputer 1010 transl ates the (r)%}c{azigb\%@dﬁggﬁfg?’ﬁ’&‘%%é d positional
identific ito into the reigning | anguage of LAIN 1102. Note that multiple
wor kst at i ec@ﬁ’p[??érogplﬁ’@yl 10grshpwp in Jigure dAeist an tpoeferably 14 Dacal Bhea Newesid | on
al so incl EN). medtbaeks chéle Bédtdiydr Ngv&est, ah d ermni ng cant ai ner
15 | ocat iNgn in at |east term nal Vst(t;)ljé’ag.z{e}lg erngegggy% lgﬁgﬂéaycﬁ??kg'e&gfg@&i bed
as follo Aifsll)lobr%%rdﬁl(bgms@éﬁs thé saceivedesdnginiec codecangokitiom] seskRAlE000
on a quay ifi® tHedtibgihe &f 2290\ $ i i qur.es 4A 5 and 14 to
interrogate the rggpgr eggﬁb%gti ons fost%\é\ﬂgﬁg\k}\%rﬁﬁmﬁ? 5’8?‘5"‘@018)?0@?%5 Eahfustherer
code 110 Bf coneddedys Ldhi H2ner 100; (2) Aimthe optical characteristic
recognition system 3000 at the container code representation 20 2620 shown
in FigureThe ig@ReAfimbigo hclh®aSheRAR RRLAGA L8 Sid Geanl for the
container code 110 and send t he opt i caf? %h‘%?%%%grclg%et im%:d %%WI?IBgtcﬂ‘étamer

cont ailher qcﬁ%mrbqi)lﬁaﬁéﬁgg@l@tﬁ{age areas. The steps can be described as follows:

(1) Provide an optical characteristic recognition system 3000 on a quay container crane 2200

shown in Figures 4A to 5 and 14 to interrogate the representations 2620 shown in Figure 5 of

the container code 110 of a cargo container 100;

(2) Aim the optical characteristic recognition system 3000 at the container code representation
20 2620 shown in Figure 5, generate at least one optical characteristic 3250 for the container

code 110 and send the optical characteristic 3250 to the container inventory management

system 1000 as shown in Figures 4B, 5 and 6A;

(3) Determine the positional identification 3260 of the container 100 as shown in Figures 4B, 5
and 6A;

25 (4) Send the positional identification 3260 from the quay container crane 2200 to the container

inventory management system 1000 as shown in Figures 4B, 5 and 6A.
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system 1000 as shown in Figures 4B, 5 and 6A; (3) Determ ne the positional
identification 3260 of the container 100 as shown in Figures 4B, 5 9ayxih @07
25 (4) Send the positional identification 3260 fromthe quay contai ner
cr-ane 2200 to the container inventory managenent system 1000 as shown in
Figures 4B, 5 and 6A. 23 - 9 JAN 2007 (5) At the container inventory
managenent 1000 shown in Figures 4A to 5, conpare the information contained
in the re |veg nals wi th the database 1100 to verify whether the

cont ai ner % 8 B‘(’}gr {nygnigly PReAgEMEHe004dtorssin Kigukodd embodinmant te of

t he inventi dufosnsipo cbntSiOEEInOhe 2ckived sioh8 ! 9
characteristic r%écag on system 300 ssh% t?ér’]‘ﬁgﬂyalsje?gsoﬁgiv Igftygvctﬁ%r thy
reliably p&PYEP hso‘%’Po%i‘iefl aythg properaddespsyi ronment al  condi ti ons i ncl udi ng
any or all of the following: weather, traffic |oad and power supply

vari at i on¥ariou§ krbedinkmabf tIhEl&ivaﬂioﬁrshﬁﬂdrtcsoﬁx@%Pgnbftthé’fblﬁ\y'?ltgem 3000 shown in
Figures 4A to 5 and 14 can read the representations a container's code
110, deteympe the current.|ocation of container 100, 10 and then

wirel essl v CrafR BT TEcqgarion sytaoh 0Q0othewn %Flwwvéﬁtt@ﬁynmmwmm
system 100Perfdmwnnded alli rgalflEs edviroh@efal coﬂ@iﬁoﬁb‘)ﬁlbﬁ%ﬁ%f?&a% ga
0Nt o A4 i

recognition_s 0.shown in Figures 4A to
saves the oﬁ'te%g ﬁ%ﬁ&%&é?@?@’f?é“@bﬁvaﬁé@m onal identificati on to an
on-board buffer menmory. 15 The optical characteristic recognition system

3000 shown fThe ptigalrobaradibridti r&o@ﬂ@lo&éysﬁéﬁﬁi@b sh$vbz?mch%&?§nzﬂﬂo 4 zaudel Lo %aﬁl ¢ the

managenent ﬁ_iystem 1000 shown in Figures |8}
actual |oca (5?Pr?‘°‘§ntﬁt|“?nﬁé?f%ﬁ?nt??%rﬁ%%llol» ﬂ%@r@@lq the @mmylacadlos of:@nta&leﬂmo
inventoory  siat @b SerekbddP trasniS Wt Packi 19

characteri SNPZ? Eecognlga??on syst em 3000 sh O\Aenicoﬁlﬁé“ifr-ﬂgvr%rétgpy %a?age’%enéﬁ}ﬁst%
and/ or DM 15 fgpres Hy bt ory managenent system 1000 shown in Figures
4A to 5 aI |l ow the yard clerk to conveniently change the database 1100
shown in i 'ghﬁ’ optcdl chitecthtiste 6didpdiRA Qe od Have Reri.RE %\K e% Er}c/j jrind of

exanpl e and_ a re not meant to
down oads and saves the optical characteristic and positional identification to an on-board

buffer memory.

15 e The optical characteristic recognition system 3000 shown in Figures 4A to 5 and 14 and/or
the container inventory management system 1000 shown in Figures 4A to 5 warn the yard
clerk if the actual location is different from that listed in the yard’s container inventory

database 1100, as shown in Figure 4A.

* The optical characteristic recognition system 3000 shown in Figures 4A to 5 and 14 and/or
20 the container inventory management system 1000 shown in Figures 4A to 5 allow the yard

clerk to conveniently change the database 1100 shown in F igure 4A.

The preceding embodiments have been provided by way of example and are not meant to

constrain the scope of the following claims.
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constrain the scope of the followng clains. 24 9 JAN 2007 Clains 1. An
optical characteristic system providing container code recognition TP ohNa2007
guay container crane of a container identified by a container code to a
contai ner inventory nanagenent system conprising: a conputer

communi catively coupled to at |east two video inmagi ng devices and
controlled by a program system conprising programsteps residing in a
menory accessibly coupled to said conputer; said video inaging device is
mechani cal ly coupled to said quay congﬁﬂﬁ%r crane, for each of said video
i magi ng devi ces; wherein said programsystemis further conprised of the
program sj eps f: gegeéatin an optical characteristic of said container
code based updi’ &P TGRS HPSER; Broidineo coniaingr nepdd eviogeition e raatiayg a
posi t i onadontattentdrirec at i20BoMkin&aidentat &) Ner.; ding sai.d optical °
characteristic of said container code g%gﬁégPﬁﬂ%bgﬁ |ghglcmﬁﬁgﬁiPWP§Q?ion
of said CONPEFRE SYELEPAPEERE ai ner i nventory nmanagement system  wherein

the program step generating said optical characteristic of said container

code is conpri sedpnér esmbesstivenecdpEReto af 1&a@ten§&'dé&8tln? g OfRfdes' g the
progran1stepscgf q@gw&ying_at | east one contai ner code inﬁ%e of "X Rt ai ner
representati off COFOEE W 2cBRERM SYSteRh FeMPFEigE dProgram sterisdreidihg Oin ABgEmNEry
devi ce; appl yiaogsdbly opipiesab seibosmsli&f recognition process to said container
code image to create an estinmated contai ner code; acquiring a first

cont ai ner cod%mjg? e.fron1§ald.vid o immngi ng device of said container
r epr esent at i oR gf S8R ds mecharicallyeouplehyr saidsquay centhiderfranst for emeh ai ner
code i mage to of sdvidesmiaging@aiodsner code image; 25 - 9 JAN 20107

wherein said program system is further comprised of the program steps of:

generating an optical characteristic of said container code based upon at least one

of said video imaging devices;
generating a positional identification of said container; and

sending said optical characteristic of said container code and said positional

identification of said container to said container inventory management system:;
2

wherein the program step generating said optical characteristic of said container code is

comprised of at least one member of the collection comprising the program steps of:

acquiring at least one container code image of a container representation of said

container code imaged from said video imaging device;

applying an optical character recognition process to said container code image to

create an estimated container code;

acquiring a first container code image from said video imaging device of said

container representation of said container code; and

compressing said first container code image to create said container code image;
2
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wherein each of said video i magi ng devices belongs to a collection
conprising at |least a video canera, a digital video canera, and a cHth@H‘zm?
coupl ed array; wherein the program step generating said positional
identification of said container is further conprised of at |east one
menber of the collection conprising the programsteps of: generating a

| oadi ng- operati on designation for said container; generating a
storage-locatiog desi gnation for said container; and generating a termn nal
| ocation for s¥ %rea&agh elotstdayideer imagimgedevigprcebings torrecqiieatiphammptisng @aees At i ng
sai d | oadi ng-opiaéca&airxsbaa,ia%igiﬂdr\!;ib@orcaﬁfé@%ég&a%eed%Eu 1dg833t. one member of the
col l ection conprising the programsteps of: r celéﬁng gyﬂocking i ndi cation
froma progra bl e ho ic controller within said quay container crane; and
det er mi ni ng sal'@“F8c F??&%%Wats%ﬂamom@pwemml Wentifsrtionndf beiich camdiskr diay

cont ai ner cr anfurthhtbiited it RAQWmE MSLRP oSG0 85 RL; ai.d | oadi ng- oper ati on
is further conprised of at |east one menber o@ﬂ%ﬁgg%%ﬁ¥€%$?%’r@%ﬁﬁf@@ing
the program steps of: determ ning a container hoist position based upon

sensing a gray-coded hoist shaft in said quay container crane; and

det er m ni ng sai d cquhebmels baisd oRsid AERRSE A UARILAFAS NY an ul trasoni c
transponder; and wherein the program step generating sal d’ | oadi ng-operation
is further conprisegng%fthe ro, ran1steg of : generating said

| oadi ng- oper ati on dSar GRS EFasEonSsHeuation Passd epmiainasrandr of  t he
col l ection conprising said | ocking signal indication and said container

hoi st position; 2@energtink/ANe2ffd locatie &ir Saidl heayRbAGHAM Brslep sendi ng sai d
optical characteristic and said positional identification, is conprised of

the program stgRseiRfthe program step generating said loading-operation is further comprised of at

least one member of the collection comprising the program steps of:

receiving a locking indication from a programmable logic controller within said

quay container crane; and

determining said locking indication from a relay network within said quay

container crane;

wherein the program step generating said loading-operation is further comprised of at

least one member of the collection comprising the program steps of:

determinipg a container hoist position based upon sensing a gray-coded hoist

shaft in said quay container crane; and

determining said container hoist position based upon sensing an ultrasonic

transponder; and

wherein the program step generating said Joading-operation is further comprised of the

program step of:

generating said loading-operation designation based upon at least one member of

the collection comprising said locking signal indication and said container hoist

position;
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sending a packet froma network to create a received packet; and creating
sai d packet fromat |east part of at |east one nmenber of a sendi ng-dat gan 2007
col l ection; wherein said sending-data collection is conprised of said
optical characteristic of said container code and said positional
identification of said container; wherein said network enploys at |east one
menber of a physical transport collection in conmunicating fromsaid quay
cont ai ner cra container inventqry mapagenent system wherein said
physi cal trang‘g%‘%‘?mc%f’l BRFTHn SR ?f"Ba‘ﬂéi %aéﬁ opfical t chagagleristion andyispid] pesétional

physi cal trandpoificationy®romptkseaiof theasdgraineeyd grel ess physi cal transport

| ayer. 2. The apparatus of Claim1l, wherein the program step acquiring said

cont ai ner code i magg,4; r conprised of the . at |east one nenber of
the col | ection corrp%délfgnafg&tc%éea?%?noag? arr?rz(tq%f)@atSP.recg’é{F%E%‘ikﬁgar& first of at

| east two of said video imagi ng devices; and acquiring said contai ner code
i mge fromsaid fi CERURE gebPidkeigirory atlbsaitqartaff as &ast one MMneRNS a sending-data
representation of sggidugpentai ner code. 3. The apparatus of Claim 1, wherein
the program step generating said optical characteristic of said container
code is further conprised of the programstep of: processing said first
cont ai ner codeVieHay et sendingadata eellegtienoistcomprisedcaiceid opigel chadictedNR EREA! At US

of daim3, fuwohfAgkr ©ATRE] é’%%‘ﬁ;ﬁgmS‘%BQ‘BQ%‘@PQ@%?PCO&}?&J'ecei ving a nodified

cont ai ner code inage request; an &in the program step
processing said first container code inmage is further conprised of the
program st ep oferR S aeVREk wmpleysiat depst ensrmembes of e plipsidalrageptrassiticipon sai d

modi fied cont aoffunic@ee foMBE8d (R eShtatner LdeconLainer code imge.
5. The .appar atsl}-l/;erg_f dam 11 q%gy a Grraﬁ@tt(? c%gfamer mventory management

wherein said physical transport collection is comprised of at least one wireline physical

transport layer and at least one wireless physical transport layer.

2. The apparatus of Claim 1,

wherein the program step acquiring said container code image is further comprised of the

at least one member of the collection comprising the program steps of:
selecting a first of at least two of said video imaging devices; and

acquiring said container code image from said first video imaging device of said

container representation of said container code.

3. The apparatus of Claim 1,

wherein the program step generating said optical characteristic of said container code is

further comprised of the program step of:

processing said first container code image to create said container code image.
4. The apparatus of Claim 3, further comprised of the program step of:

receiving a modified container code image request; and
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wherein the program step generating said storage-|location designatign is
further conprised the programstep of. deriving said storage-|ocal SovAN 2007
designation for said container at least in part from said term nal

| ocation for said quay container crane; wherein the program step generating
said termnal |ocation for said quay container crane is further conprised
of the programstep of: receiving a location reading froma d obal

Posi tioni ng Sysﬁt)em GPS% receiver to create at least in part said term nal
| ocation for s3 ede'&&&ypr DTS RPFOETHResaid first eontpinsa pofleGRSger i Geihvetonfised
mechani cal | y cefuld gbgramtshpo®i d quay container crane. 6. The apparatus of
Claiml, wherein the programstep sending said optical characteristic and
said positional identificatjqon, is conprised of at |east one nenber of the
col l ection conpri siPhg tHE Sab‘lr 85‘? SPRpEpdsfimagg based gpempaid aptlified|container
characteristic of saidinbeiaufeto CQeesANbneRld ARTLEEONal identification
of said container to a renovable non-volatile nmenory; witing at |east one
menber of gsai drh%ggdgrqgs-m. collection to a file contained in said
renovabl e non- Vol &t 11 e Y9 and witing at |east one member of said
sendi ng-data collection to a record contained in said renovable

non-vol ati | e ey . the SprogratiAlteR Offherating /%aimtsfb@@enééaggrgi&ggg&ggé ai, nglghgrode
recognition frcgggﬁsegqﬁg rE:)orall;tnasitner_ crane of a container identified by a
contai ner code t6 & comtarasr Pifent ory managenent system conprising the
steps of: generating an optical characteristic of said container code based
upon at |east one w¢riieg saidretgiagerlataiincdesipastvanios alid yomlafegagt%gm foguay
cont ai ner crane; gﬁﬁﬂeﬁﬂn'aﬁlo@ad%o%&?si ig_nal identification of said container;
and sendi ng said optical char act eri ofi WO 8%t ai ner code and said
positional identification of said container to said container inventory
managenent Sygifbémm the program step generating said terminal location for said quay container crane

is further comprised of the program step of:

receiving a location reading from a Global Positioning System (GPS) receiver to

create at least in part said terminal location for said quay container crane;
wherein said GPS receiver is mechanically coupled with said quay container crane.

6. The apparatus of Claim 1,

wherein the program step sending said optical characteristic and said positional

identification, is comprised of at least one member of the collection comprising the
program steps of:

writing said optical characteristic of said container code and said positional

identification of said container to a removable non-volatile memory;
3

writing at least one member of said sending-data collection to a file contained in

said removable non-volatile memory; and

writing at least one member of said sending-data collection to a record contained

in said removable non-volatile memory.
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wherein the step generating said optical characteristic of said container
code is conprised of the steps of: acquiring at |east one contain8rJaoden?
i mge of a container representation of said container code imaged from

sai d video i magi ng device; and applying an optical character recognition
process to said container code image to create an estimated contai ner
code; acquiring a first container code inage fromsaid video i magi ng device
of said ont 'nnelgthorae@res ntati an of %ai d contai ner code; and conpressing
said first contalner COOE'TEFUALY Codsatesomuics Eomt aianer comdoer oragepf a

wher ei n seunthiner didentifiRdgbyh dembie®@ beEONGYSa t ine0l i I Si_ng at
| east a vjdeo..canera, a digital video cam@gelngﬁéAgﬁ%hg%agg%ﬂgl%%%rray;
wher ei n t%oénpsntsgﬁ%rbeegﬁeﬁgﬁi ng said positional identification of said
container is further conprised of at |east one nenber of the collection
conpri si ng t heesepe of optiginbaraditrigic flseiad doABmENRHA bisel uplsSi 901 &n%g,i({egr

sai d cont ai ner.; agide tgavriati n% a iltora e-|l ocation designation for sal

contai ner: and™gEnEFAL AAM Y GPyRlpd fosaigiqupneamisineseraRE; quay cont ai ner
crane; 29 - 9 JAN 2007 wherein the step generating said | oadi ng-operation
is further corgordrating agfositiond! glzstifiatien ofit@ntaafer. i@ col | ection conpri sing
the steps of: receiving a | ocking indication froma programmuable | ogic

controller w this ! | iner .crane; and determ ning said | ocking
i ndication fr tggn%kghgrs%}d;of tlgégt% \)/{\%fg‘g&\}/ﬂﬁ% Ai SnaIéS;% “&a“aeaavg aB%Fﬁ‘%P‘??&P“%r‘%’é‘ﬁcmér ein

the step generésdiheprdzing td sadicongpinep ervehionmirkgément §@femconpri sed of at | east
one nenber of the collection conprising the steps of: determning a

cont ai ner hoi ik | - ensi ng. a gray-.coded hoist, shaft in
sai d quay cont%& é]ie%g?ﬂh%rs faaﬁgp@ezaﬁl ggag(?g‘?t?ncagf r?éa%éeélﬁtg" %8?1‘55?‘?@”%6?%&8 cpgBise on

based upon sew®§thsgteancfil t rasoni c

acquiring at least one container code image of a container representation of said

container code imaged from said video imaging device; and

applying an optical character recognition process to said container code image to
create an estimated container code;

acquiring a first container code image from said video imaging device of said

container representation of said container code; and
compressing said first container code image to create said container code image;
H

wherein said video imaging device belongs to a collection comprising at least a video

camera, a digital video camera, and a charged coupled array;

wherein the step generating said positional identification of said container is further

comprised of at least one member of the collection comprising the steps of:
generating a loading-operation designation for said container;
generating a storage-location designation for said container; and

generating a terminal location for said quay container crane;



transponder; and wherein the step generating said | oadi ng-operation is
further conprised of the step of generating said | oadi ng-operationd JAN 2007
desi gnati on based upon at | east one nenber of the collection conprising
said | ocking signal indication and said container hoist position. 8. The
met hod of Claim?7, wherein the step acquiring said container code inmage is
further conprised of the at | east one nenber of the collection conprising
the steps of. gﬁlecgkn% a first of at |east two of said video inmaging

devi ces; and acqurring>EREHCHRE shideeadingiercaaingds further septistd pbat ledsden:

i magi ng devi cemehbaai the consttion Dshipdseiy 1BS §Bsfi on of sai d container code. 9.
The nmethod of Claim7, wherein the step generating said optical
characteristic of i.d.container. code is conprised of the step of. 30 9
JAN 2007 processi ﬁrgéegvé? & ?cic ! ‘g?ﬁtﬁﬂlr@m ¢ BERsTamragple fogiccqoatiolier sthih said
cont ai ner code i maggay ddhtainkherafgtan@d of Claim 9, further conprised of the
step of. receiving a nodified container code inage request; and wherein
the step processin (d. first .container code image is further conprised of
the step of: procggéﬁkgula%ﬂ}#?c Eﬁﬁ?ﬁﬁh e 3 &3y negieotka within ussisn qeai d
nodi fi ed cont ai ner contagter dramege request to create said container code inmage.
11. The nmethod of Claim7, wherein the step generating said

st or age- | ocat i Qi 465 i ks, further conprised the step of. deriving
sai d storage-| ocat ?glklegﬁ%}skééﬁgﬁ Yt ol'(r’aedé%"ﬂ’e Gt & Retheragompaised off 3t lgsar enef r om

sai d terninal ek pbihe bellectan chryuiaingdiendiaps 81 cr ane; and wherein the step
generating said termnal |ocation for said quay container crane is further

determining a container hoist position based upon sensing a gray-coded hoist

shaft in said quay container crane; and

determining said container hoist position based upon sensing an ultrasonic

transponder; and
wherein the step generating said loading-operation is further comprised of the step of:

generating said loading-operation designation based upon at least one member of

the collection comprising said locking signal indication and said container hoist

position.
8. The method of Claim 7,

wherein the step acquiring said container code image is further comprised of the at least

one member of the collection comprising the steps of:
selecting a first of at least two of said video imaging devices; and

acquiring said container code image from said first video imaging device of said

container representation of said container code.

0. The method of Claim 7,

wherein the step generating said optical characteristic of said container code is comprised

of the step of:
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canprised of the step of: receiving a |l ocation reading froma @ obal
Positioning System (GPS) receiver to create at least in part sai.dg tﬁ;\hn}w;al
| ocation for said quay container crane; wherein said GPS receiver 1Is
mechani cally coupled with said quay container crane. 12. The nethod of
Claim?7, wherein the step sending said optical characteristic and said
positional identification, is conprised of the steps of: sending a packet
froma network to ﬁlregstse a_received packet; and creating said packet from
at | east part of al Fesvg SHAdrFheppaperodeimag i septelstidcontiret et irompe. 31 9
JAN 2007 wherein said sending-data collection is conprised of said optical
char act er{&Themethoef Gapoditfaitimerconpdedanthe sep dr:posi ti onal identification of
sai d container; wherein said network enpl oys at |east one nenber of a

physi cal transgefingCahb&td Qudidk: G SaLNg, from sai d quay contai ner
crane to container Tnventory nmanagemnen g sﬁ’rs e%’i‘ wherein said physical

transport collection is conprised of at |east one wreline physical
transport | ay&fCRHGDE P atesinmsaid fiest censaiptryotie ahaderia MErp@F torkANET of 3. The
met hod of O aisigp 2, wherein the step sending said optical characteristic
and said positional identification, is conprised of at |east one nenber of
the collection conprising the steps of: witing said optical characteristic
of said contai ner %8%515 Seid it soptainer Gpdel imagd dased dpoatshidnmafificiaéddainer

container to a renmdabhgenoqey Qb dlohbSaillBoMiNer Wid 4,39 at | east one menber
of said sending-data collection to a file contal hedei'n said renovabl e

non-vol ati;l e pory: .apd witing at | east one nenber of said sending-data
col l ecti olr% t orfge?ig%‘w 8P€18H’Fz1 ned in said renovable non-volatile nmenory.
14. A program systeminplenenting the method of Caim7 by controlling a

conput er wherein the step generating said storage-location designation is further comprised the
step of:

deriving said storage-location designation for said container at least in part from

said terminal location for said quay container crane; and

wherein the step generating said terminal location for said quay container crane is further

comprised of the step of:

receiving a location reading from a Global Positioning System (GPS) receiver to

create at least in part said terminal location for said quay container crane;
wherein said GPS receiver is mechanically coupled with said quay container crane.

12. The method of Claim 7,

wherein the step sending said optical characteristic and said positional identification, is
comprised of the steps of:

sending a packet from a network to create a received packet; and

creating said packet from at least part of at least one member of a sending-data

collection;
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through a collection of program steps inplenenting the steps of aim?7,
wherein said programsteps reside in a menory accessibly coupl ed wigt DA,@Q[](ﬂ
conputer. 15. A systeminplenenting the method of Claim?7, conprising a
means i npl enenting each of the steps of Caim7. 16. The systemof Caim
15, wherein at |east one of said neans of Claim15 is conprised of at |east
one nenber of the collection conprising: an instruction processor, an

inferential praeesSoid seadid machi.ne, and mory; 32 - 9 JAN
2007 wherein said instr uct%]%értlgﬁé%g%@slosrcomﬁgﬁ?d SSalg OHtiﬁéls‘Eha@ﬁ'é”#@rﬂféﬁldof

the col | ecti orfonigigpgrads prrdysaibp@Gitiogd] eddnrifitatios bf eid &negleg Dat apat h (Sl SD)
processor, a Single Instruction Miltiple Datapath (Sl I\/D) processor a

Ml tiple | nst rHetdidEhiShba roces a Miltip
I nstruction Ml ti E)I e Dat apat ﬁﬁgl a%?ea%%%e%%%&r g e‘%}‘fﬁ‘f%ganspﬁ’%f’?l&&?‘?”o‘ﬁ Set

Conput er (Cl SEPTTAMIRANE EQm prie rayex icontaiBet cBoemutoentanBl HOpntaRdmanige¥ntong
Instruction WapderhVLIW conputer; wherein said inferential processor

incl udes at |east one nember of the collection conprising: a rul e-based
inferential prqcessor, a constraint-based inferential processor, and a
fuzzy logic er‘l&eﬁé“ S%E@ﬁi%l E3ispprt ¢Q‘“e§'f€0ﬂsll5&t)mpnadhlflaEICBSﬁQh&dlﬁ'Shrfét g4t one

menber of the teapb®¢dvePshd £ AR hs b/ of a programm le | ogic
devi ce, at |east ppar ty'eof an apﬁhécggllcssﬁ}hyég%graﬁ% iNfegrated circuit;

wherein id g[r %&Ommggl | ogi ¢ device includes at |east one member of the
col l ecti C rk?f) ﬂ@ Claimildy g pr ogrammabl e Gate Array(FPGA), a
Progranmabl e Logic Device (PLD), a Conpl ex Programmabl e Logi c Devi ce

(CPLD); wher eiwhesii the RRPBENihD SdidBiicaPbhatR || ection
conprising: a_ vol aaPhe memor g] : glﬁaanorzl1 V%%gttl(?m :%O‘é{mggl l&en%ﬁcglg&’l

non-vol atile B ?Ilf?dte%“eé?eni‘béégﬁth%PFéleﬁ%qm@mpuﬁlngﬁeSts':m dfect i on
conprising: a witeable non-volatile nmenory and a Read Only Menory (ROM;

writing said optical characteristic of said container code and said positional

identification of said container to a removable non-volatile memory;
2

writing at least one member of said sending-data collection to a file contained in

said removable non-volatile memory; and

writing at least one member of said sending-data collection to a record contained

in said removable non-volatile memory.

14. A program system implementing the method of Claim 7 by controlling a computer

through a collection of program steps implementing the steps of Claim 7,

wherein said program steps reside in a memory accessibly coupled with said computer.

15. A system implementing the method of Claim 7, comprising a means implementing each
of the steps of Claim 7.

16.  The system of Claim 15,

wherein at least one of said means of Claim 15 is comprised of at least one member of the

collection comprising: an instruction processor, an inferential processor, a finite state

machine, and a memory;
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wherein said witeable non-volatile nenory includes at | east one nmenber of
the <collection conprising: an el ectro-magnetically interfaced nor-gQlgtitdre
menory and an optically interfaced non-volatile nmenory. 17. An opti cal
characteristic system providing container code recognition froma quay
container crane of a container identified by a container code to a

contai ner inventory nmanagenent system conprising: a conputer

conmmuni cati vel y, £oup . t |least one video imging device and controlled
by a program system%@dnﬁésgg%ﬁ)ﬁ PPEGP A mPStudes af deptdpreg membar érthe yollection
accessi bly coujsmadisingos Sight Iogntivre Sing®3DSANIRAITD) SBb&s ) i magin

devi ce is nmechgpjgal bxtaca%% to said qua%co%?ai )ngr?; %ﬁaaéhg,%ﬁ]igkpﬁg@@ﬁonof

sai d vi deo i nagi ng devices: F BCACSS ¢ Mribglealnstsyrton Minge Datapite (MISD)
conpri sed of thvecepongs aviulsiple phistfctio Bkilel DG, gbﬁ)”} | gharacteristic of
sai d contai nerln&ql[%lﬁ bgsteg ugl?n (Jlt | east gne S sgjlalt Vi d%rgcefsf‘pé’gf’n TP ces;
generating a positIohaF HEBRHET {(dBED oh ReducedilestrogivnaS et eampamd (ReSTiag zsai d
optical charactey Letig stictis@ibré ML &mpuRde and said positional
identification of said container to said container inventory nanagenment

system wherej .he_program ste enerating said optical characteristic of
sai d cont ai neﬁ}’ﬂc%(r) e Sfl@ 1“?%?%????&%6%@ drclidensat lgere omenbembaf of ke eddlebtpgt | ON

conpri si ng t heoppognam alehaed inferamtilipkdcdBofta doaasin06.4CoRL %er code

i mage of a container {Pegresen.t ation of said contal nefr code B Bm
sai d video i magi ng GeVete™ 8% fpl yi ng an optical character recognition
process to said container code image to create an estinmated contai ner

code; acqui ri neeeirf ispigt figiensaienmbciAd endlimRY & FIEQM G2 hdeg jreging device
of said cont %%”%? sidl epggﬁsqnt ation of said contali ne()r crgg}eﬂ;)eqaér)lfdthgo%f)‘f?‘g@gi ng
said first contatnere Cod@HHPE 2rsospmaRble degiel devdast ali laast pawdf ai BFEiCition
wherei n sai d vpatEe intepgtedgirclglyi ce bel ongs to a collection conprising at

| east a vi deo

wherein said programmable logic device includes at least one member of the collection

comprising: a Field Programmable Gate Array(FPGA), a Programmable Logic Device
(PLD), a Complex Programmable Logic Device (CPLD);

wherein said memory includes at least one member of the collection comprising: a

volatile memory and a nop-volatile memory;

wherein said non-volatile memory includes at least one member of the collection

comprising: a writeable non-volatile memory and a Read Only Memory (ROM);

wherein said writeable non-volatile memory includes at least one member of the
collection comprising: an electro-magnetically interfaced non-volatile memory and an

optically interfaced non-volatile memory.

17. An optical characteristic system providing container code recognition from a quay

contaner crane of a container identified by a container code to a container inventory

management system, comprising:

a computer communicatively coupled to at least one video imaging device and controlled

by a program system comprising program steps residing in a memory accessibly coupled

to said computer;
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canera, a digital video canera, and a charged coupled array; wherein the
program step generating said positional identification of said cont §}\:ﬁ‘%07i S
further conprised of at |east one nenber of the collection conprising the
pr-ogram steps of: generating a | oadi ng-operation designation for said
container; generating a storage-location designation for said container;
and generating a termnal location for said quay contai ner crane; 34 9 JAN
2007 wherein tap igr o%am step generating said | oadi ng-operation is further
conprised of at aad:MSRRE JEHELE mpchimeally 6punks: tb s+id qoaypednsimeg crdre fqpeagr am
steps of: recedfshidgideo hagkhdgevidesi cation from a programmabl e | ogic
controller within said quay container crane; and determ ning said | ocking

i ndi cation fr rel. network w thin said quay container crane; wherein
t he program s?‘g%oéa{é%lelgéﬁolgﬁaﬁl ¥irg? %’Hﬂ‘?h@"-“@ﬁ’é‘?d@ﬂ itprprpgramustephie conpri sed of
at | east one nmenber of the collection conprising the program steps of:

determ ni ng a cont &ewreatingain optiged shdraaerisia sLehid fpARiree ASdeGsd 1%5@%‘1&990%9

hoi st shaft in said,quay.contal ner. crane; and determ ning said contal ner
hoi st position based upon Sensi g @i ultrasonic transponder; and wherein
the program step generating said | oading-operation is further conprised of
the program step éfRergjmgamatitionyl sentifidadedohgidepspiati ey desi gnati on based
upon at | east one nenber of the collection conprising said |ocking signal

i ndi cation and sai defigpt il eh; P! ition., 18. .The paratus of Cl aim
17, wherein the pr c_)e r gir% stleg)bg%gtf?%ﬁaﬁg&gféi %Oséglnf%tﬂ’é? @ggé‘nfl Fierasiionalr t her

conprised of the enfifeasion pfgaidyuentadner tf satdrenteinkd iRednk A nfaRdRmb&tsRGent. N€
program st eps of :

wherein the program step generating said optical characteristic of said container code is

comprised of at least one member of the collection comprising the program steps of:

acquiring at least one container code image of a container representation of said

container code imaged from said video imaging device;

applying an optical character recognition process to said container code image to

create an estimated container code;

acquiring a first container code image from said video imaging device of said

container representation of said container code; and
compressing said first container code image to create said container code image;

wherein said video imaging device belongs to a collection comprising at least a video

camera, a digital video camera, and a charged coupled array;

wherein the program step generating said positional identification of said container is

further comprised of at least one member of the collection comprising the program steps
of:

generating a loading-operation designation for sajd container;
generating a storage-location designation for said container; and

generating a terminal Jocation for said quay container crane;
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selecting a first of at |least two of said video i magi ng devices; and
acquiring said container code image fromsaid first video i magi ng deviJay 8¢
said container representation of said container code. 19. The apparatus of
Cl-aim 17, 35 9 JAN 2007 wherein the program.step generating said optical
characteristic of said container code is further conprised of the program
step of: processing said first container code inage to create said
cont ai ner codg,l 0, The apparatus, of :Claim19, further conprised of
the program st g%ﬂég,]%e r%@%i-sﬁ%’ %e%%ﬁ{i?% Faé?j?‘@&}?ﬁé’ipﬁ‘%mb%@@m@m@duéﬁ; and
wher ei n the pleegraemeder gfithcasisstiog compdsifg 1he bropRmt akfer code i mage is
further conprised of the programstep of. processing said first container
code i mage based upEy.§ai.q i fi .container code image request to create
sai d contai ner code ?#agg quﬁg IPﬁggté(%pﬂ;?nétaLPsm%?m’@F eﬂ?gi‘gi?oqﬁﬁﬂ?ré’i’lm prad
program st ep gener@dayggnigiaenkratepamlge- | ocati on designation is further
conprised the program step of: deriving said storage-|ocation designation
for said contai nerydi8asteadiMoPahs f&QP,Said termnal |ocatjon for said
quay cont ai ner crane;_mﬁ%?é?n fﬁg %#%8%%@?5@%% %é%%%éf?ﬁﬂc§ﬁ'ﬂlf%9ﬁwﬁbl

| ocation for said patynecenbei ner crane is further conprised of the program
step of: receiving a location reading froma d obal Positioning System
(GPS) recei velhtein thE HRSeRard lsteh SRR ratiy KA foadidh- Aol SN “%,ﬁb' ocation.far said
quay cont ai ner crane;%ﬂﬁgreiﬁbggiJaGgs (eégﬁgggp%gﬁﬁ%%ha ﬁ%&?@?ﬂ%Sd%Pbd
with said qualfeont member of thapsllectipp comprisicgthapmpasm wéps6F:ai m 17, wherein the
program step sending said optical characteristic and said positional

I dentification, i sdetdfiiiing e Ctoffairlel Boll PSR Bs&Pipd senSEDY BY-BRRGKEL from

a network to creat%.g,received packet ;" and
shaft in said quay container crane; and

determining said container hoist position based upon sensing an ultrasonic

transponder; and

wherein the program step generating said loading-operation is further comprised of the

program step of:

generating said loading-operation designation based upon at least one member of

the collection comprising said locking signal indication and said container hojst

position.

18.  The apparatus of Claim 17,

wherein the program step acquiring said container code image is further comprised of the

at least one member of the collection comprising the program steps of:
selecting a first of at least two of said video imaging devices; and

acquiring said container code image from said first video imaging device of said

container representation of said container code.

19.  The apparatus of Claim 17,

35



36 9 JAN 2007 creating said packet fromat |east part of at |east one
menber of a sending-data collection; wherein said sending-data col9 emani 2807
is conprised of said optical characteristic of said container code and
said positional identification of said container; wherein said network

enpl oys at | east one nenber of a physical transport collection in

communi cating fromsaid quay container crane to container inventory
managemnent sy&ﬁ&mtvgherei n said fPh'%/si cal transport collection is conprised
of at |east oné<rtH i RS PRYEP EaPeraineafrideptical dhmeteristiy afisaid senttinemede is

wi rel ess physifodhertompgediof the @yfam dp off e apparatus of C aim 22, wherein
the program step sending said optical characteristic and said positional
identification, is i.sed of at .|east one nmenber of the collection
conprising the prgg@%fn&s%%sﬁ? BFORRHPFT Gofg reage do ety said conkrines eederiingge ¢ of
sai d container code and said positional identification of said container
to a rempvaBhemrertusef &lding Onertmrygomprisdd aitheairograastep 6pe menber of said
sendi ng-data collection to a file contained in said renovable non-volatile
menory; and wWikdek ; g gﬁmg[ sai.d sendi ng-data collection to
a record contai ne‘g@ ﬁoglg?%&)rn%%\rla e r%gér)\{e\(}%fisgita@e menory. 24. A nethod
provi di ng cont ai ner code recognition froma quay container crane of a

cont ai ner i deﬁ‘fa}lef‘i“é@e ByoZare SiAR BiOARSFing oaid fire cantemat @ide itage MY RRh&Pmprised
managenent sy sfefproge8fBhskNg the steps of: generating an optical
characteristic of said contai ner code based upon at |east two video

i magi ng devi ces nechanically coupled to said quay container crane;
generating a posit PROREHING Faidt first conigings cofle imags tromt eponesnid modified Zonlddr 2007

code image request to create said container code image. '

21.  The apparatus of Claim 17,

wherein the program step generating said storage-location designation is further
comprised the program step of:

deriving said storage-location designation for said container at least in part from

said terminal location for said quay container crane;

wherein the program step generating said terminal location for said quay container crane

is further comprised of the program step of:

receiving a location reading from a Global Positioning System (GPS) receiver to

create at least in part said terminal location for said quay container crane;
wherein said GPS receiver is mechanically coupled with said quay container crane.

22.  The apparatus of Claim 17,

wherein the program step sending said optical characteristic and said positional

identification, is comprised of the program steps of:

sending a packet from a network to create a received packet; and
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sendi ng said optical characteristic of said contai ner code and said
positional identification of said container to said container invent %r‘iﬁN 2007
managenent system wherein the step generating said optical characteristic
of said container code is conprised of the steps of: acquiring at |east
one contai ner code inmage of a container representation of said container
code imaged from said video i magi ng device; and applying an opti cal
character recognition.process. to_said container code inmage to create an
estimat ed cont ai ner”™@ gge,sa‘ PRRPY Frory 2 lqast Rart @f i deabtrine roeyoler ofragendingatatas ai d
vi deo i magi ng devi eell@tiogal d contai ner representation of said container
code; and conpressing said first container code inmage to create said

cont ai ner code,_4 e, wherein each .of said video inmaging devices bel ongs
to a collecti g%ll‘eg%grﬁ‘?lfissfrhé"gé‘%atar 8%&*“%“ 18, fasisedapfesard opfical giaragteristicoefisaid

canmera, and a cohaimgecbde anpiattpoaitioay;idaMtgicaion of i &dnEingener ating said
positional identification of said container is further ' conprised of at

| east one memhgyr . caol.l ection conprising the steps of generating a

| oadi ng- oper at | Sﬁ%éé’?%ﬁtgffko?{“%}(s Egjf:ag‘? OURERPREOf 2 DjRYieal Frenspgrt gollection in

st or age- | ocat icommimgagmationn sfidrqusRi dneoRE 2Aet> RRMincd SARAAE %%e&@ﬁtm nal
| ocation for S 'tgmquay contai ner crane; wherein the step genérating said

| oadi ng-operatron’is further conprised of at |east one nenber of the
col l ection conprising the steps of. receiving a locking indication froma

8r ogr ammabl e IV_dg’m’n suh physicakbiransparh ollestiordis ddmi@MseﬁQﬁtaﬁieﬁﬁronE rwﬁ:!%ﬁﬁe ﬁ’rﬂ)gical
etermning s n ndication froma relay network within said quay
cont ai ner cr aﬁllea; Sﬂfgﬁ@e‘ﬁ%ﬁ aégeﬁt on\e,\,x:érrequ rgyﬁ’é?alézfaéﬁ’oﬁéﬁ’éﬁati ng said

| oadi ng-operation is further conprised of at |east one nmenber of the

col | ecti ofd- corfpeiappangug ofClaimed?s of . determi ning a contai ner hoi st position
based upon sensing a gray-coded hoi st

wherein the program step sending said optical characteristic -and said positional

identification, is comprised of at least one member of the collection comprising the
program steps of:

writing said optical characteristic of said container code and said positional

identification of said container to a removable non-volatile memory;

writing at least one member of said sending-data collection to a file contained in

said removable non-volatile memory; and

writing at least one memberlof said sending-daté. collection to a record contained

in said removable non-volatile memory.

24. - A method providing container code recognition from a quay container crane of a

container identified by a container code to a container inventory management system,
comprising the steps of:

generating an optical characteristic of said container code based upon at least two video

imaging devices mechanically coupled to said quay container crane;

generating a positional identification of said container; and
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shaft in said quay contai ner crane; and determ ning said container hoist
position based upon sensing an ultrasonic transponder; and whereim$ an 2007
step generating said | oadi ng-operation is further conprised of the step of:
generating said | oadi ng-operati on designati on based upon at |east one

menber of the collection conprising said | ocking signal indication and

sai d container hoist position; wherein .the step sending said optical
characteristic I?.({]d saj d .gqs}]ti onal identification, is conprised of the
steps of. sendr néngasagda%? ?! cPATAFEIStA Of Siif Rontaines cedstand said positiwebiidpificatton and

creating said gfasi& edntdifi@d &lid E@@ﬁﬁerﬂﬂeﬁto@mﬂag&ﬁ&ﬁgy&e’&? menber of a
sendi ng-data collection; wherein said sending-data col’l ection is conprised

of said opticgly ¢k ggtteerj:set itc of.dsaié.d cont aj ner_code and sai d positional

i dentification Of Sard QoL & MEF ] RREAL charactingtiyefisaisroeniaimer eofle isspomprisedt one
menber of a phféiesaps bft ansport collection in communicating fromsaid quay
container crane to container inventory managenent systen wherein said

physi cal transport cli is comprised.of at |east one wireline
physi cal transporf"%lmelrlj1 rart {Ilﬂe%s AP PUILET Gl iRPgePTA CONGIREE repatsentatinnsys srid

layer. 25. The net buthindr c@epinmapiifrorth it bileo GRIEM &viRe: he step of:
receiving a nodified container code i mage request; and 39 9 JAN 2007

wherein the step a ! i ntainer .code imge (s further conprised
of the at |east ongﬁ%{ﬁ%%?o% a{j%h(eépag%ef [ERETAIN Best Posgiaﬁjgmpﬁéleé?‘@ﬁémése.to
selecting a first okatatn bsiastedtonntambr aglied vi deo i magi ng devi ces; and
acquiring said container code inmage fromsaid first video i maging device of

said container re t.ak] . Sal talner code; whereip the step
generating said op?c{qgglﬁfgcﬁg}rsgg?lgélf@?‘%ogeg[gg%eal %mc%ﬁt‘gﬁ"r?e‘rmacgli’é gvice b 53¢ i sed

container representation of said container code; and

compressing said first container code image to create said container code image;

wherein each of said video imaging devices belongs to a collection comprising at least a

video camera, a digital video camera, and a charged coupled array;

wherein the step generating said positional identification of said container is further

comprised of at least one member of the collection comprising the steps of:
generating a loading-operation designation for said container;
generating a storage-location designation for said container; and
generating a terminal location for said quay container crane;

wherein the step generating said loading-operation is further comprised of at least one

member of the collection comprising the steps of:

receiving a locking indication from a programmable logic controller within said

quay container crane; and

determining said locking indication from a relay network within said quay

container crane;
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of. the step of: processing said first container code inmage to creats sai d
contai ner code image; and wherein the step processing said first tendAlN REY
code imge is conprised of the step of: processing said first container
code i mage based upon said nodified container code inmage request to create
sai d contai ner code inmage. 26. The nethod of C aim 24, wherein the step
generating said storage-location designation is further conprised the step
of : deriving said.storage-|location _designation for said container at |east
in part from ‘SN & Si¥hegneTabing, 6316 doadie-apsraton isafrtbertoaipniesd afr anest aid

wherein the stmn@eaﬁhabblwti&ﬁéo%p}i@fn?‘tﬁpéte Lgeation for said quay container
crane is further conprised of the step ofp: receiving a | ocation reading

froma d obal Posi tétoni.n% S%stngarlneﬁ% S% receiver to create at least in part
said termnal |ocatTSRPEE &8 %1 ARBIHPT dpsed rupae sensingr gy <aildl KRS
recei ver is nmechanbiedihygaié qupl @atanet Bragdliafy quay cont ai ner crane. 27. The
nmet hod of C aim 24, wherein the step sending said optical, characteristic
and said positi Onahetierg;%ﬂi%i fi ﬁf"tilﬁn i?] . conprised of at |east one nmenber of
the col | ection comprrarngetRy SPpherypoisygostionakesedgipon vgensingn gn sulfrabonipt i cal
characteristic of samsgomiertaad ner code and said positional identification of
said container to a renovable non-volatile nenory; witing at |east one

nmenber of sai L DG~ : ion to a.fil ontained in said
renovabl e nonEdv\?(‘)%{I%gl'?ﬂih Iggtegrgérrrgfagl?g f%laer}l(?ih\%/r&lng"loﬁaaté‘fn i T OPriRRk RS die sisp ofaj d

sendi ng-data collection to a record contained in said renovable

non-vol ati| e menor §EReABNg g lasdingropsmptionedasi gapticertardd wpgn bhiRas B QemBd: ofl @i M

24 by controllin r AL ] ol | ecti.on of progr.am steps

i mpl grren ting t hegsfﬁg%gﬁg#o %%Cgllnh]l}i'{élgg‘lgﬂd ﬁ)cﬁmg signal mgllcatlonem %aid contaimgr hoist
position;

wherein the step sending said optical characteristic and said positional identification, is
comprised of the steps of:

sending a packet from a network to create a received packet; and

creating said packet from at least part of at least one member of a sending-data
collection;

wherein said sending-data collection is comprised of said optical characteristic of said

con’_cainer code and said positional identification of said container;

wherein said network employs at least one member of a physical transport collection in

communicating from said quay container crane to container inventory management

system,;

wherein said physical transport collection is comprised of at least one wireline physical

transport layer and at least one wireless physical transport layer,
25.  The method of Claim 24, further comprising the step of:

receiving a modified container code Image request; and
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wherein said programsteps reside in a nmenory accessibly coupl ed V\ithﬂ?izgm
conputer. 29. A systeminplenenting the nethod of Caim 24, conprising a
means i npl enenting each of the steps of Caim24. 30. The systemof Caim
29, wherein at | east one of said nmeans of Claim?29 is conprised of at |east
one nenber of the collection conprising: an instruction processor, an
inferential processor, a finite state machine, and a nenory; wherein said
i nstruction pr%%%ls%){ i ncl udes at .] east one nenber of the collection
conmprising: a Single BE TP (AR FRtUneBEPdimage isThtBy compied ©6the anleRitngl e

I nstruction Mot hmhﬁaiﬁttmmlat(oﬁb&@briﬁ%th@%ﬁﬁgsz a Multiple Instruction :
Single Datapath (I1VIISD) processor, a ltiple Instruction Multiple

Dat apath (Nff MD) pr SOl lex Ilnstruction Set Conmputer (ClSC), a
Reduced | nstructi ongeg%?ﬁgﬁr%sgf’g%q%ﬁtg@ﬁéﬂéVﬁleoi}‘éargy‘g@éwgesﬁh@c ruction Wrd
(VLIW conputer; wherein said inferential processor includes at |east one
member of the col | egtdusmg seidrponiaiienepdedmegd Retasaiddirdt Videb 8RbLAL RSRGESSE, 2
constrai nt - based i nfey i D SSQr. nd a fuzzy | ogic engine; erein -
said finite state é@ﬁ?ﬁ%r@ﬁ?”ﬁ%ﬁwﬁa ecglgt?m‘érrf’é’d?ienber of the collection
conprising: at |east part of a programmable |ogic device, at |east part of
an appl i cat i onWhejsarthe ptep Bmeé‘@rlaﬁaéfgOntiqabchara;ctediaﬁeofgaid LontAR8 Code B 86Bh{kesal d
pr ogr anmabl e Igg{hgsgé\ghce includes at | east one nenber of the collection
conprising: a Field Programable Gate Array(FPGA), a Programabl e Logic
Device (PLD), a Conplex Pr o_gr ammabl e Logi c Device (CPLD); wherein said
nenory includes at PRESEng suid Hisstsentaber cods ivwigt ¢ trema sao phithibm@de dmage;

vol atil e nmenory andami@ non-vol atile nmenory; wherein said non-volatile nmenory
i ncludes at | east one nmenber of the collection conprising: a witeable
non-vol atile rre%r. f-Fnd a Read Cx\a@; Menory (ROM); wherein said witeable
non-vol atile n&l rtﬁé‘ hUFRRFAECsSTS $aihrst enaings ferderimege is pamprised of the step of:

processing said first container code image based upon said modified container

code image request to create said container code image.

26. The method of Claim 24,

wherein the step generating said storage-location designation is further comprised the
step of: . -

deriving said storage-location designation for said container at least in part from

said terminal location for said quay container crane; and

wherein the step generating said terminal location for said quay container crane is further
comprised of the step of:

receiving a location reading from a Global Positioning System (GPS) receiver to

create at least in part said terminal location for said quay container crane;
wherein said GPS receiver is mechahically coupled with said quay container crane.

27. The method of Claim 24,

wherein the step sending said optical. characteristic and said positional identification, is
comprised of at least one member of the collection comprising the steps of:
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cql l ection conprising: an electro-magnetically interfaced non-vol atile
menory and an optically interfaced non-volatile nmenory. 31. A net hod JAN 2007
provi di ng contai ner code recognition froma quay container crane of a
container identified by a container code to a container inventory

managenent system conprising the steps of: generating an optical
characteristic of said container code based upon at |east one video

i magi ng devi ce nechanjcally coupled to said quay container crane,

generating a positi"BHE8 ?aﬂéﬁP‘i“’fa charpgaristic efajaitl consiaemeode arddsasd pekithgalsai d

optical character! sddnfifiohiod 8 thif GRlAA Y o FANCHD oAy LRZ b1

identification of said container to said container 1 HFS‘PV; managenent

system wherein the step g:enerati R’g saji d optical characteristic of said
cont ai ner code is %ﬁﬁ‘ﬁ'aé St Ojf MeFReE peiid wndingdefaicpllsstjomto 4 GRsonmined in

cont ai ner code imageid@ém@asle%ﬁjv@lgﬁlerlggﬁ&?.ed%ati on of said container code
i maged from said video i magi ng device; and applying an optical character
recognition process to sgld contai ner code inmage to create an estimted

cont ai ner code; acdGi'PEAYEstPRe TEembeh el saidesendingtdaty aellpstion tora eird coritahed

i magi ng device of smsaid emovatlsdn-vdlfANE BeRBEAL I on of said container code;
and conpressing said first container code i'mage to create said contai ner

code i magey rein said video imaging device belongs to a collection
conpri si ng&at V)? AsTo A S\Vﬁ‘%d‘"?@mfﬂ% thy “mptged of Claimctt byserteollingna commitear ged

coupl ed athrangh a 48lledtidh of p2607m s@ps imPieneiBhy 0 sRhs GF@LM BL, Wherein the step
acquiring said container code image is further conprised of the at |east

one menber of .cQl: tion conprising the steps of: selecting a first of
at |east two o‘%}t}g%ﬁ?%l v?@ 8™ sﬁ?&ﬁ@‘*d’é%ﬁ’&@é’?’ %AFS B FerPlEh YitE stidicemmiteni ner

code i nage from sai d first video imaging device of said container
repr esent i or efstesnimplerasmting the metieaieof Claim 24, comprising a means implementing each

of the steps of Claim 24.
30. The system of Claim 29,

wherein at least one of said means of Claim 29 is comprised of at least one member of the

collection comprising: an instruction processor, an inferential processor, a finite state

machine, and a memory;

wherein said instruction processor includes at least one member of the collection
comprising: a Single Instruction Single Datapath (SISD) processor, a Single Instruction
Multiple Datapath (SIMD) processor, a\ Multiple Instruction Single Datapath (MISD)
processor, a Multiple Instruction Multiple Datapath (MIMD) processor, a Complex

Instruction Set Computer (CISC), a Reduced Instruction Set Computer (RISC) and a
Very Long Instruction Word (VLIW) computer;

wherein said inferential processor includes at least one member of the collection

comprising: a rule-based inferential processor, a constraint-based inferential processor,

and a fuzzy logic engine;

wherein said finite state machinc_ includes at least one member of the collection

comprising: at least part of a programmable logic device, at least part of an application

specific integrated circuit;
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33. The nethod of Caim31, wherein the step generating said opti caIg JAN 2007
characteristic of said container code is conprised of the step of:
processing said first container code inmage to create said container code
imge. 34. The nethod of Caim33, further conprised of the step of :

receivi ng a ek tad P?@?ﬁﬂnﬁﬁe lgéggehg@%ldﬁgﬂf Feta %%dme’m er. Asth gl]ecﬁfgg

processing said first contai ner her
step of. prowepssing = &Hiald ﬂ’mg;arnmhlbaﬂaterArm}ﬂIéPd}magaePhgsﬁdetﬂemcfgad Device

modi fied co r de i ma quest _to. cr said contai ner code inmage.
35. The et Kﬁltajbﬂ C@n&ﬁ% %rfgf*\%?m?bi?ﬁ°$‘ﬁ?e§tcségglteﬁér ating sai d positional
identification of said container is further conprised of at |east one

menber of t h&emﬁi lsgidt inemos0iRideh Y 1ERE 0fié SREMIT - ofIBREEANetiMeh Bomprising: a
| oadi ng- operati.on designation for,_said container; generating a

st or age- | oc&P BW’H@E‘?@ﬁﬁglaélﬁnfvﬁ}at‘%f‘a‘Pﬁn@B’ﬂt ainer; and generating a terninal
| ocation for said quay container crane. 36. A met hod provi di ng contai ner

code recognivheRih fskidMén-dbiaieC AR §hicicde@NS fefastaonéz%l%e?e(gf 'tfgee&t)lllefch ﬁl by
a Cont ai ner COde to a contal ner 1nventory managenent system conpris

the steps ofompesies: &tWrigakdp neptpletile ndaeraané niRend Onbf Meaiody (ROMj ner code
based upon at | east one video imaging device nechanlcally coupled to said

quay cont ai %Ereﬁ{ ana; Wgﬁ&gfeatnbﬁ'-goﬁt f%oﬁ{eh{oﬁ)y hell ge%n%f 8t On :e)rfé]{)?raogfth% ai d

container; and 43 9 JAN 2007 send I'ng sad op I Ca arac
cont ai ner coeltechom cempdsipgsan ielpngb-mageetidafly aﬁﬂerfmdoﬁoxswldulequﬂb@eind gn sai d

cont ai ner inven stem wherein the step generating said
posi tional PRf& l?lf’%ltﬁrgaegﬁo 'fvotagfdn%ﬂ”tyal ner is further conprised of at

| east one member of the collection conprising the steps of: generating a
| oadi ngt.opepahetdod fRvidiMaddntdindrebd St blorfi@s RbMQ quay container crane of a

container identified by a container code to a container inventory management system,
compnsmg the steps of:
generating an optical characteristic of said container code based upon at least one video
imaging device mechanically coupled to said quay container crane;
generating a positional identification of said container; and
sending said optical characteristic of said container code and said positional identification
- of said container to said container inventory management system; |
'~.Wherein the step genefating said optical characteristic of said container code is comprised
of the steps of:
acquiring at least one container code image of a container representation of said container
code imaged from said video imaging device; and
applying an optical character recognition proeess to said container code image to create
an estimated container code;
acquiring a first container code image from said video imaging device of said container
representation of said container code; and
compressing said first container code image to create said container code image,
wherein said video imaging device belongs to a collection comprising at least a video

‘camera, a digital video camera, and a charged coupled array.
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generating a storage-location designation for said container; and
generating a termnal |ocation for said quay container crane; mhefé?n“ﬁh@m
step generating said | oadi ng-operation is further conprised of at |east one
menber of the collection conprising the steps of: receiving a | ocking

i ndi catisgn frem A RIOHANPP] e 1ogic controller within said quay container
crane; and determning said I'ocking.indication froma relay network wi thin

sai d quay coviteadimthe stapaacguiring saiéiconthiner ide pmggne filrthien goraprisdd lod @dian gast
-operation is qu)thSrt conprised of at |east gne nenber of the collection
conpri si ng®¥HBLPE L thercollgeron comprisme theseRsfner hoi st position based upon

sensing a gray- codeecti@iaSfirst shraidast thodtkald IHRY 120 hRHEREesCEANe; and ,
det erm ni ng sai d container hoist position based upon sensing an ultrasonic

t r ansporf@@HIINg fad\FEEARG ¢ode 1B1age fepansridt finsy visiad dmasiagi detyicopel said santainer
further rgﬁgg%maziggop;ai& %tﬁ{u@r&oﬂé.: generating said | oadi ng-operation

desi gnation ba upon at [east one nenber of the collection conprising
sai d | ocking signal indication and said container hoist position. 37. The
et hod @8- d digngshodwidrleinn3t,he step generating said storage-|ocation

designation i ; o ri.sed.the. step of: .deriving . said . . :

st or age- | ocat@lggeq%glgggeﬁag(%l or%{@%érj&&so ﬁ]cfalts:c aﬁ%ﬁlé?c %{53f e%?g‘fa“?eﬁ °Rds s cPMBHSeds 4 d
term nal | oftthé ksepof:or sai d quay container crane; and wherein the step
generating said termnal |ocation for said quay container crane is further
conprised of the SFSHSSHIE Saulfirgt opRiginagGode imags e srgge suIfl GEHRINEHCAIE ABRERy f r om
a G obal Positioning System (GPS) receiver to create at |least in part said
t er mi nal34l ocathe @Rethddrof¥Ahich IB) At BbAPAAM of FtNGep d¥herei n sai d GPS recei ver

is nmechanically coupled with said quay container crane.
receiving a modified container code image request; and
wherein the step processing said first container code image is further comprised of the
step of:
processing said first container code image based upon said modified container

code image request to create said container code image.

35. The method of Claim 31,
‘wherein the step generating said positional identification of said container is further
comprised of at least one member of the collection comprising the steps of:
generating a loading-operation designation for said container;
generating a storage-location designation for said container; and

generating a terminal location for said quay container crane.

36. A method providing container code recognition from a quay container crane of a
container identified by a container code to a container inventory management system,

comprising the steps of:

generating an optical characteristic of said container code based upon at least one video

imaging device mechanically coupled to said quay container crane;

generating a positional identification of said container; and

43



38. The nethod of Caim 36, wherein the step sending said optical _ g
characteristic and said positional identification, is conprised of tAd 2007
steps of: sending a packet froma network to create a received packet; and
creating said packet fromat |east part of at |east onleI nmenber of a ' ced
sendi ng-data _coll ection: erei n sai.d.sendi.ng-data coll|ection is conprise
of sai g opti C&T 18%5‘?@8?%% \é\%r%ct%}suggk EF“iB‘?ﬂt%if‘?fé}Ode axieaidpepitionalidspisfication al

i dent i f iofakid@bn@afneS &l it aivienidhemehdpetRhsys@fvor k enpl oys at | east one
menber of a physical transport collection in <c¢onmunicating fromsaid quay

contai ner crane to container inventory management system — wherein said
physi cal tranS}5&Fe tE%|S}e@ngn5thpg sednpositang! sfentificationsel eaid opnteiiel ie further

hysi calcompkia@iBMOf leab@RmEHKt: 8 He@Bflet; bii pcal transport
Pag;er. ??antpThe gg‘{thegd of mC1 ai rrn 38,e mhé:rtlgﬁgoetﬁh{elglslggr% Sgegggl ng said optical

characteristic and sajd positional identification, is conprised of at
| east one merBSBFraBRe 2 padipgtoperatipe designation ﬁirngdtChetamEgps of: writing said
optical characteristic of said container code and said positional

| dent i ficat i oBnghinl oGoRiRhAG ot SRPYARLEARE- Y at 1 | e memory,

witing at | east one nenber of sal d sendi ng- acor ection to a file
contained in said renovable non-volatile menory; and witing at |east one
menber of saigdneairl higrmimabloeyiander saghquay cantamencdngont ai ned in said

o Q1 ai m 36 By SR e sl T 8 | A RE R TR K B BB B e P gram
st eps i npl membei ofghd tblesti@psongirisidgathentess ofwher ei n sai d program steps reside

[ ssibly coupled with. sajd conputer. 45 9 JAN 2007 41. A
system i npl ement | AGFIHE AUTGHGE BRICEICN e POSHBRSIndPEe Fdisler b | ng
each of the stepsqahy &dnddiferdbanedand The system of Claim41l,

determining said locking indication from a relay network within said quay
container crane;

wherein the step generating said loading-operation is further comprised of at least one

member of the collection comprising the steps of:

determining a container hoist position based upon sensing a gray-coded hoist

* shaft in said quay container crane; and

determining said container hoist position based upon sensing an ultrasonic

transponder; and
wherein the step generating said loading-operation is further comprised of the step of:
generating said loading-operation designation based upon at least one member of

the collection comprising said locking signal indication and said container hoist position.

37. The method of Claim 36,

wherein the step generating said storage-location designation is further comprised the
step of:
deriving said storage-location designation for said container at least in part from
said terminal location for said quay container crane; and

wherein the step generating said terminal location for said quay container crane is further

comprised of the step of:



wherein at |east one of said means of Claim4l is conpri sed of at Ie%it H5E
menber of the collection conprising: an instruction processor,

inferential processor, a finite state machine, and a nenory; mhereln sai d
i nstruction processor includes at |east one nenber of the collection

oarT et on il e RER G be R B el £l BRA bR E s B A s ' ©
Si ngl e Dat apar¢at MISB) in mrtcsaeistsmmalaodmm fq@lsadlqiﬂsjz eottdihetriel t i pl e Datapath

(M MD) processor : Instr ction Set Conputer (CISC), a Reduced

| nstruction Set® %ﬁ%gﬁgg W RSORE aﬁlca%?%}‘l’i&?ﬁ@th fraq ﬁwqoaarmmmnr VLI W
conputer; wherein said inferential processor includes at |east one nenber
of the &8l edﬂhemnethmmlnﬁmag a rul e-based inferential processor, a

constrai nt - base ﬂ&er ent |$ processor, and a fuzzy |ogic engine; wherein
said finite st cHiPrending sid ertical chasaeserispandreadpesitonat ideniéadationtis on

conpri si ngcorg;gnsle@@;s{he@%g off a programmabl e |ogic device, at |least part of
an application specific integrated circuit; wherein said progranmable

| ogi ¢ devi ce incl §erdinga packas Omﬁelemrbercrcdteah@ewﬂlped{et and conprising: a
Field Programmable Gate Array(FPG), a Programmuabl e Logr c Array (PLA), a

X ey 09 AR B i p R Ao Tl ot BRESEAL Sl HBIONRY LAGpdes ot

| east one nenber of the c tion conprising: a Vol
non-vol ati | e nenorylleowber ei n sai d non-vol at i I e menory incl udes at | east one
menber of the collection conprisi ng a witeabl e non-vol ati l e menory and a

Read Only, e non-vol ati | mory i ncludes
at | east gﬁﬁ?ﬁ%%éﬁgg datt?\qh&{ec{l?rf lé(?PPBHSCS(fEﬁ?’Fé’PH“gaI Cgﬂa%t?%sé‘ﬁo SHE GRRRIER| |y
i nt er f acedeamicnaid/aisatonbledemifivayorodltaidton@piet;,cal |y interfaced non-vol atile

menory. 43. An optical characteristic system providing container code
cra of. a container identified by a

cont a1 nor R8T b A el R T b er i QD oGy eri S o | i ng: 46

communicating from said quay container crane to container inventory management system;
wherein said physical transport collection is comprised of at least one wireline physical

transport layer and at least one wireless physical transport layer.

39. The method of Claim 38,

wherein the step sending said optical characteristic and said positional identification, is

comprised of at least one member of the collection comprising the steps of:

writing said optical characteristic of said container code and said positional

1dentification of said container to a removable non-volatile memory;

writing at least one member of said sending-data collection to a file contained in

said removable non-volatile memory; and

writing at least one member of said sending-data collection to a record contained

in said removable non-volatile memory.

40. A program system implementing the method of Claim 36 by controlling a computer

through a collection of program steps implementing the steps of Claim 36,

wherein said program steps reside in a memory accessibly coupled with said computer.
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- .9 JAN 2007 a conputer conmuni catively coupled to at |east one video

i magi ng device and controlled by a program system conpri sing progr éNé@@
residing in a nmenory accessibly coupled to said conputer; said video

i magi ng device is nechanically coupled to said quay contai ner crane, for
each of said video i magi ng devices; .wherein said programsystemis

furt her4icon kysedin trhplementiigabé ﬁi&”th%tl%@@l% 3608M88rRingNOmaths plemRht ng each
character| stl C of sai d container code based upon at |east one ]g sal d

vi deo | il Pl Glams3o. generating a positional identification of said
contai ner; and sending said optical characteristic of said container code
and saigp. posnkmggahofcmgﬁhnflcatlon of said container to said container

i nventory managenent system wherein the program step generating said
optical char¥appkleast opg okwidimednstos Claim 4d0§ieomsrlsed@ﬁmlegem@hemberloéa&t one

nmenber of t %llgaiohec%trﬂg(?@m%oqprlhﬁ#u@goﬁ g?otcggs&g ra% ere 1a1 tpé({ce%ﬁrqgalf e[g ata

| east one contal ner de i"mage o ner represen

cont ai ner cori@hmvageichmcmmysal d video i rragl ng devi ce; applying an optical

character n|t|o rocess to said tainer code imge to create an
Lim e

esti mat ed co TR P SPE IR, BT IERTGT dn‘ﬂ‘ St 3lc aP‘?Felmeé‘thﬁé 9f nig ecoflegsians ai d

vi deo i magi ngn@evingea sfngfseah@tm&mtSihglerDalta%Qihe(S@SIb)aﬁﬂo@&s&f a SR e ﬁRBﬁ&lo‘ﬁer
code; and processing said first container code inmage to create said

cont ai ner cd\‘iléltlio}?a’@étapatb\/r@wpﬁn PERCE %Iééuul?rlﬁglmfglcﬁévlﬁwlbé?%ﬁpg@ ISD)
col I ection GRAREdS] QQ\/Iﬁftlphee@i%Itru@no lgalﬂﬁ?;?a'&l %]\'fﬂ\/g%)t Bllmﬁgsjsgr a ,[E'aﬁmp g, and

a charged coupled array. 44. The apparatus o ere e|)(ogram
step acqui r ilngjrusepml Seo fomipnter (Eb“dé) anRglaced Ifstmethoar Seofipnpised(RISCY hed aat

| east one ”E\/’Q??'itc)f? nsr?ct Ogl_‘bgrdt%q“@%g}é? si.ng the program steps of.
a 0

selecting a fi eas BGi deo i magi ng devi ces; and
acqui ring saviibraondadd mefereanslepioseger fiicdides adt diehdtr Sile MicHder iofage r&ll@&i@nce of

said cont alcn?nrpnsmgr ae ?’uelgtbageldolrlllfe%nt% Ipl(':locg::s(gg;F aél c?oef\lrstrzﬁr?tdt?ased inferential
processor,

- and a fuzzy logic engine;
wherein said finite state machine includes at least one member of the coliection
comprising: at least part of a programmable logic device, at least part of an application
specific integrated circuit;
wherein said programmable logic device includes at least one member of the collection
comprising: a Field Programmable Gate Array(FPGA), a Programmable Logic Array
(PLA), a Complex Programmable Logic Array (CPLA);
wherein said memory includes at least one member of the collection comprising: a
volatile memory and a non-volatile memory;
wherein said non-volatile memory includes at least one member of the collection
comprising: a writeable non-volatile memory and a Read Only Memory (ROM);
wherein said writeable non-volatile memory includes at least one member of the
collection comprising: an electro-magnetically interfaced. non-volatile memory and an

optically interfaced non-volatile memory.

43. An optical characteristic system providing container code recognition from a quay
container crane of a container identified by a container code to a container mventory

management system, comprising:



45. The apparatus of Claim 43, wherein the program step generating said
optical characteristic of said container code is further conprised géNtm
program step of: 47 - 9 JAN 2007 conpressing said first container code
imge to create said contai ner code i mage. 46. The apparatus of C ai m 45,

further camputaedmpiunida€vely eguiled Hia adf one vidR6 Sin¥Eing déviBDsHd dofo iyl ner
code i mage request; and wherein the program step processing said first
cont ai nef BB Y ITHROTRISIg PFOREEM SR FGS INGFMERTY3eeRgpibin couplod bf said

- processiggnpuadrd first container code inage based upon said nodified

contai ner code imge request to create said container code imge. 47. The
appar at us of EdhyidsUBnagiteeterios is echnogtanogietogeidanat icomfainer da $ortdacmal

i dentificati o j i .is further conprised of at |east one
menber of the&csg{dlvz@%oﬁ{)n%g@ %Q?éssl’ng the program steps of: generating a

| oadi ng- oper avhoeindedipyoatn epstémais Rether @MPrRed\6f the 91?@%@&63;6’5?@@ t —_
storage-|ocation designation for said container; and generating a term na
| ocat igon for said gtfﬂﬁ’%“%?ﬁ %ﬁtﬁéf;Chﬁa&Wé‘?tlc ofsaidgentggier eefic hased wonaf leastione

system provi di ng csmbidividho iﬁggtggagﬁggpi tion froma quay cont ai ner crane of
a container identified by a container code to a container inventory

managenent syst emSSBHRPRS 3Peirional donfinatien obwirevntdndryaidy coupl ed to at
| east one video i @%iﬂgsﬂ@}ﬁb 58 andagankiL ia(i:‘\odcon@fnear‘ cgt%e? 'cglrdasg} pt?/og%%fr%l .
conprising programsteps residing 1n a menory accessrbiy cou 'Y said
conput er; said vi déentificatiimgf sdid\coowiries tonh@niairet nvenHphachoeMesaygteguay

cont ai ner cr for e f said .v(iyde i magi.ng devi.ces; .wherein said
program syst :\Pr%rgm&ﬁerQrﬁgrr%csg??ﬁelngréanbfa’?ﬂ%tlcﬁgﬁb’?a&m”ﬁ“éﬁéswon&é%ﬁa‘ﬁ ¥g an
optical chaomptisictai kadbnsmetbesTitaé SilecERH@PARRY thPHBeAin st§RYE one of
said video inmagi na% glg\l‘lllg %?fe’ast one container code image of a container representation of said

q

- container code imaged from said video imaging device;

applying an optical character recognition process to said container code image to

create an estimated container code;

acquiring a first container code .image from said video imaging device of said
container representation of said container code; and

processing said first container code image to create said container code imageé
wherein said video imaging device belongs to a collection comprising at least a

video camera, a digital video camera, and a charged coupled array.

44, The apparatus of Claim 43,

wherein the program step acquiring said container code image is further comprised of the

at Jeast one member of the collection comprising the program steps of:
selecting a first of at least two of said video imaging devices; and

acquiring said container code image from said first video imaging device of said

container representation of said container code.

45, The apparatus of Claim 43,

wherein the program step generating said optical characteristic of said container code is

further comprised of the program step of:
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generating a positional identification of said container; and sendin S%(H
optical characteristic of said container code and said positional -3 JAN
identification of said container to said container inventory nanagemnent
system 48 9 JAN 2001 wherein the program step generating said positional

identification o ok A | i.sed.of at | east one
nmenber of the COHlﬁ@l}(@%&ﬁ@%ﬁ)ﬁ%{éﬁﬁdﬁﬁn{r‘ﬁé&%ﬁ%ﬁ?gdgq&éﬁttgg%d g?r%tamedecﬁg? a5ty a

| oadi ng- oper ation designation for said container; generating a
st or agédl oc dF BRPAIEYS effaleineAS.farthes gpmipdsedtoditreqrogramdtepgéner at i ng a termi nal

| ocation for.saish fiaY; L : ne; wherein the program step generating
. said | oadi néé opé&at%ﬁgﬁlﬁﬁg%ﬁfh@ ecro(aégng eiresqeugmo?ndat | east one nenber of the

col | ecti on cdwprin tiemggrite siop porcassirgt sajisfiref contage taderifhage IsTeitiod Gompaicaat i on
froma prgig([]earrgabl estl ogri‘c controller wwthin said quay container crane; and
det er m ni hg SR T0ER Ay i ndication froma relay network within said quay

cont ai ner crane; pbﬂ&&d’s&ig%aﬂh&stﬂfoﬁ@[@ﬁb&fe@ﬂlawE@ﬁﬁdﬁ%aﬁi%gdih&f%ﬁn@ﬁé?per ation
is further conprised of at |east one nmenmber of the collection conprising

the programce¥eTass fequerb {QFTRIASHE conteisp@inEnagsoi st position based upon
sensing a gray-coded hoist shaft in said quay container crane; and

det er m4ni ng ThakpheAd & C18#m BI St position based upon sensing an ultrasonic
transponder; and wherein the program step generating said | oadi ng-operation
is further SOKHL Searegran e spresyfingiridtropitional idpatiGeaion nfsadtahtainer is

| oadi ng- i des| L . t _one nber of th
col | ecti gﬁﬁg%tr%ﬁbggﬁgéf%gﬁkt%gkl ng%rs?gtﬁgf‘?l?eﬁ{d?‘gg%r?%“ﬁ m§nr[ge %rggm%?ﬂsaﬂ%her
hoi st position. gaABratifige logieg-epensionfdeGhmition 4&, saithenaimer;t he program step

generating said -location designation is. further onprised the
or ogr am step of : Eén%h%@ a s?orgge 18Catio5 e gnation for said container; ang'
generating a terminal location for said quay container crane.

48.  An optical characteristic system providing container code recognition from a quay
container crane of a container identified by a container code to a container inventory

management system, comprising:

a computer communicatively coupled to at least one video imaging device and controlled
by a program system comprising program steps residing in a memory accessibly coupled to said

computer,

said video imaging device is mechanically coupled to said quay container crane, for each

of said video imaging devices;
wherein said program system is further comprised of the program steps of:

generating an optical characteristic of said container code based upon at least one of said

video imaging devices;
generating a positional identification of said container; and

sending said optical characteristic of said container code and said positional identification

of said container to said container inventory management system;

48



deriving said storage-location designation for said container at |east in
part from said termnal location for said .quay container crane; -viepRi 2007
the program step generating said termnal |ocation for said quay container
crane is further conprised of the programstep of: receiving a | ocation

readi ng fromardd Qttba{)ro?%%i ggepge?%?@a%ﬁpggﬁ@al r e%%iﬁ\éqr t‘gfn ?J eate at. |east

in part said ternina cati o uay contarner °r qganeg 15 AN
2007 \ikdhesicampased ofRSenst oné membesofitee trdivtial doynpeeingltiedprofiath Sas@r.quay
contai ner crane. 50. The apparatus of Cl aim 48, wherein the program step

sendi ng sai ' g -1 St | nd said. posi.tional identification, is
conpri sed ogeﬁ%ﬁ%ﬂolggcggﬁ gﬁ%argtrédno‘#s%g%ﬁo |tr%1’bsaéd g"é‘i%‘if’ froma network to
create a received packet; and creating said packet fromat |east part of at
| east one mERRRsAtINgfa storggmdicaigpndiesignatonml foecid amjaindigandi N sai d sendi ng- dat a
collection is conprised of said optical characteristic of said container

code and saiygRAS L @BFha Tl cat f said container; wherein said
net wor k errplgoys 'atgt% teast“t%ﬁ%%%%&?ltdo%%ég% t%/”sl?rccéarnet ransport collection in
conmmuni cat i nhefainthe padglary sy gewmstaigrseid loadumpopedatDAng Airther conpHREd Of i

managemnent te ein. said physical transport collection is conprised
of at Ieglse?&éﬁ%m\?n\}n P 8%%6 %ﬂkﬁgﬁl%hqogl%wgﬁg%prpgqagﬁqpsgﬁd at | east one

Wi rel ess physi cakectivaipgspckingai@tation lfronl ReprapbRAfAbISIo 8k cglt%l{?r SAmiy gy ei n
the program step sending said optical characteristic and sal d positional

i dentification, ALAYORNCE EgnEfandt | east one nenber of the collection
conprising the pﬂ%ﬁﬁmngséa‘?@QOQJirigt %di&ilti'ag,ﬁcﬂhda??ltagcr?eltwgrﬂ%ﬁﬁi%egifi LG, of

sai d container code and said positional identificatlon of said coft& ner
to a renovabl e néPUBEIREINCe nenory; witing at | east one nenber of said

Snggg:’ 99' gra]-g@/hgﬂ:lirl ﬁ’lgtpl‘o%pantl g’tef)l gteljlérﬁin%%Qltdqbgld?lgg-ép%ratls()%Iig furrt grD (‘X)?'nt%)lri%e c?fna_t volatile
least one member of the collection comprising the program steps of:

determining a container hoist position based upon sensing a gray-coded hoist

shaft in said quay container crane; and

determining said container hoist position based upon sensing an ultrasonic

transponder; and

wherein the program step generating said loading-operation is further comprised of the

program step of:

generating said loading-operation designation based upon at least one member of

the collection comprising said locking signal indication and said container hoist position.

49, The apparatus of Claim 48,

wherein the program step generating said storage-location desi gnation is further

comprised the program step of:

deriving said storage-location designation for said container at least in part from

said terminal location for said quay container crane;

wherein the program step generating said terminal location for said quay container crane

is further comprised of the program step of:

receiving a location reading from a Global Positioning System (GPS) receiver to

create at least in part said terminal location for said quay container crane;
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w,iting at |east one nenber of said sending-data collection to a re_cgr“gﬁ 007
contained in said renovable non-volatile nenory. 52. The nethod of €l W
31, wherein the step sending said optical characteristic and said
positional identification, 1is conprised of the steps of: sending a packet
from a net wemkreiDsaid GRS @eRivel @hotBshi ; wavconthha @0l creating
sai d packet fromat |east part of ﬁl@%gplgﬂgﬂgﬁg&m& ztalseé(r%%lnﬁ'g-data

col | ec%bon; wher ei n %ag,old sendi ng-data collection is conprised of said

opt i caP’charf 38 ERAEFAYS f Jpins4§-d cont ai ner code and sai d positional

| dent | T1 cat hoiaredf h8 BidbriR Bicpldiftinie SNRHRICN ARLCAGIIAL i TRLAYRy at | east one
menber of a physical transport collection in conmunicating fromsaid quay
cont ai neridgpHication lwmwsg@fthm@ﬁtam stepsafagenent system  wherein said

physi cal transpo |l ' rised of at. |east one wireline

physi cal transpo%%nd Ve rgﬁaér%g%g{??éeigg QLA 4 Sr AL KL ¥ ¢ r ansport

| ayer. 53. The nmethod of claim52, wherein the step sending said optical
characteristic apgatses didyoskdtifonait leadepari ¢fi at &iabt@nge mesnbet OfPsengiagd-dafa at

| east one rrerrberc(mecg-ge col l ection conprising the steps of: witing said

optical characteri sticof said container code and said posi ti onal

identification of said container to a renovable non-volatile nenory;
wri t i nybarein sédsendmg-datandodiectioh iseinprised di suirt elaical dhatkREEHOSE shid Bnhinke
cont ai ' id..renmoyvabl.e non.volatile nmenory; and witing at |east one
nmenber Q%& a{sngisgl%ggﬁlt Prﬁ%?%{fgggc%{?flloéﬁat’? SH8 record contained in said
renovabl e non-vol atile nenory. 54. A program system inpl enenting the nethod
of cl amie®in @whnetebiki engplaysco iastiont nidnibergha plysieall th@68drosblREHdNRIr am st eps
i mpl ement | ng. the steps of claim31l, wherein said programsteps reside in a
menor y “YETEBERT _r%ﬁﬁF@BaWW‘%%iCEFnEW%?@ InvsBloryMagagement sypEment i ng
E) Pec Im;t rr;]oglo/fhe@irasaﬁﬂ BhysidaDiRHsh6rt RE1IR TR M SorPTREE BB 18 ofi@Wrelifd pityiRaSt €PS
transport layer and at least one wireless physical transport layer.
51. The apparatus of Claim 50,

wherein the program step sending said optical characteristic and said positional

identification, is comprised of at least one member of the collection comprising the program

steps of:

writing said optical characteristic of said container code and said positional

identification of said container to a removable non-volatile memory;

writing at least one member of said sending-data collection to a file contained in

said removable non-volatile memory; and

writing at least one member of said sending-data collection to a record contained in said

removable non-volatile memory.

52. The method of claim 31,

wherein the step sending said optical characteristic and said positional identification,

1s comprised of the steps of:

sending a packet from a network to create a received packet; and



i i i f Caimb55
of claim55, wherein at |east one of said neans o _
:52 cgngr?gzge?f at | east one nmenber of the collection conprising:s aan 2007
instruction processor, an inferential processor, a finite state machine,
and a menory; wherein said instruction processor includes. g_t llegs}:)afgeath
(5150) processer, MeSHIRArce AR Kol ban gl s Pac Memosr of apandpoga colectpa h
| SD) processor, a Si ' on . :
E gl I\/Dg Br ocessWierein syt sendigddtm sdlteoddr i@ moﬁFﬂgédQ)f@ﬁH%BﬁEﬂ cﬁMc?%iQ r0? cegsor,
a Miltiplghnst calnid%n.dI\/UI..i Ied Da%ap.ath M ND) processor, a npl ex Al SC
| nstruct i c?ntag%t% %%rrput &f pof‘&?%(‘:)‘ SPRUREgN CE Pl Aettpiges | on Set C_o(rjrp_ut ?(rar(nti aI)
rocessor nol bdes ot Teast on herber, or Thactef p ettt b Foliign T
[ t | east one ne ~col _ | ;
PLFg-egzgreC& h}rhgl‘%nggaglﬁg ?rQFl S&i"z%l@%e?tﬁmar Cysiorcaninebmyedoiynheiagethinals @%rg,g e; f or,
and a fuzzy |vagrén engbRicaietspbit cSftlcod Is, Brise cgteaégg%:trcl)l gsvtirlegge ghvsical
| east one nmenber of the collection conprisi né’. I . B e B
pr ogr anmaNEPITgY Y B¢t lgest oag wirelasstphysical tmhs;mntl lapgp| i gat! on _Spgch L Ie cS: "
i rated circuit; wherein said programable |ogic device in
: gggtg one nenber of the collection conprising: a Field Progranmmabl gl Gat e
Array(FPGR), dhpmumthraimfabiie SLogi ¢ Array '(PLiA)Ej a tColrrELE;( Eagg:rgmr gf e
. , pWherein.sai d menory includes at St one menber
ol ecti on conr 4t HRe SGusdiag %vtwr%wc@ﬁgwammmmmedmfn??n, i«
wher ei nsaingrismirofuoleastiohe mizaiver Nfg?@@l%gﬁ&voﬁﬁrﬁ@ﬁgﬁg&f%ﬁe; ORead ?Jn "
[ ising. a witeable non- il e” and
(l\:/glnl)(ra;t I( gC]M f:O\r/\r/hprelr g"l”ﬁ’%gé 18 ORjisH ehasrceerivtin of sidatanitenerende andi sta_ml p@ldlﬁﬁ,n@t | east
nmber of the i&alifi@tbh 8PP ;S Ng, an electro- netically _
iozteem?aced non- vol éf?llg%&grrgr;aqa@ Aé?\érg%?f%r% Vlablee WOHT"QW‘ BMPRh- vol ati | e
nmenory. 57. THEUREBkicatt @8e membbmifiseid Bending-data collection to a file contained in said

removable non-volatile memory; and

writing at least one member of said sending-data collection to a record contained in

said
removable non-volatile memory.

54. A program system implementing the method of claim 31 controlling a computer through

a collection of program steps implementing the steps of claim 31,

wherein said program steps reside in a memory accessibly coupled with said computer.

55. A system implementing the method of claim 31, comprising a means implementing each

of the steps of claim 31.

56. The system of claim 55,
wherein at least one of said means of Claim 55 is comprised of at least one member of the
collection comprising: an instruction processor, an inferential processor, a finite state machine,

and a memory;

wherein said instruction processor includes at least one member of the collection

comprising: a Single Instruction Single Datapath (SISD) processor, a Single Instruction Multiple
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wherein the program step generating said | oadi ng-operation is further
conprised of at |east one nenber of the collection conprising the p’P\Ugm&Tm
steps of: receiving a locking indication froma programmabl e | ogic
controller within said quay container crane; and determ ning said | ocking

i ndi cat | paapdi® NSRS Bl .d_qua ont ai ner ane; 52 - 9
JAN 2007 a. érer(llS n Pﬁe&g?f)%g%r\gﬁ{ Isﬁglgﬂﬁﬁlgeﬁlgﬁgattgﬁgglsnélledﬁagag%hng\-d@r B9CBHi0r <2
furt her Myhipls bequasionultiptesatarath UMDY pofcedsbe aqtimnel ingfudteRIYet SbRguthe
pr ogram ; t inin cont ai oi st _positiqn based upon sensing
a gray- C(O%Hggf Frilgl{esd t ge%slﬁgtﬂcuf’ﬂgseg?%m&ﬂgm%gy %di%ye@r%;mﬁmtlwew@rr R

sai d contcampwgar; hoi st position based upon sensing an ultrasonic
transponder; and wherein the program step generating said | oadi ng-operation

is further caoppri.sed.of. the . program step, of: generating said

| oadi ng- oper at 1 On " d& C?dﬂ%f‘?né‘ﬁp%%gﬁoﬁﬁ% udgs Ptege§§t ek maEserofothe ediksction
col | ect | @meBingl asultgbsed thibeakilNGoskaah R GatHao0 ' g ai ner
hoi st position. 58. The appar atlr}g of cl aicm 57a, V\k?ere?lﬁg?ﬁ%l Fogggr}‘a%asn eap
gener at | HGZ%!881G €888F:age- | ocati on designation is further conprised the
program step of: deriving said storage-location designation for said

contai ner at Wiga&h dald Fite §th@MmasBhd s nal 1 QCaid [ sad :
cont ai ner crane; vvhearei nlt het proSram sn:“g%d%e%elrelg?i ﬁ%é g%ﬁﬁ é’?nﬁhﬁa%qﬁgtécﬁ’ti on

for sai COHWPEYMEoIgIsherT of ameogrimmpbie doge dedopri et maft dffhe appligriamssdeem of :
recei vi NgtedrakdG@icl@n reading froma G obal Positioning System (GPS)
receiver t0 create at least in part said ternmnal |ocation for said quay
contai ner crane; wherein said GPS receiver is nechanically coupled with

sai d quay corYkgr¢iesaidrmapgrammable logic device includes at least one member of the collection

comprising: a Field Programmable Gate Array(FPGA), a Programmable Logic Array (PLA), a
Complex Programmable Logic Array (CPLA);

wherein said memory includes at least one member of the collection comprising: a

volatile memory and a non-volatile memory;

\yherein said non-volatile memory includes at least one member of the collection

comprising: a writeable non-volatile memory and a Read Only Memory (ROM);

wherein said writeable non-volatile memory includes at least one member of the

collection comprising: an electro-magnetically interfaced non-volatile memory and an optically

interfaced non-volatile memory.

57. The apparatus of claim 47,

wherein the program step generating said loading-operation is further comprised of at

least one member of the collection comprising the program steps of:

receiving a locking indication from a programmable logic controller within said

quay container crane; and

determining said locking indication from a relay network within said quay

container crane;
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59. The apparatus of claim57, wherein the program step sending said
optical characteristic and said positional identification, is corbriaNetillof
the program steps of: 53 9 JAN 2007 sending a packet froma network to
create a received packet; and creating said packet fromat |east part of at

| east one nenbkereiaftha psemah Q@pdg’én@rqtiﬁglshﬁ%gcgg'_o Y ETHN ?\%gr éoendi n(?g?i%{a?

collection is con'%ri sed of said optical characteristic of sai TRESH
code and®%%4PBe BETPET s cqlisetien sqmenaisingrthoprogmintstemsrifai ner ; wher ei n sai d
network enpl oys at | east one nenber of a physical transport collection in

comuni cat i ng_ f r Oresddinthisk!aYeon@MR RN RLABE tal LNt ALOg i Nventory
managenent system Wnerlgéljn sai d physi cpg)ﬁﬁtggé’r?gepdgg e &84 Wyicgd%‘bﬁﬁ‘tsi sed
of at |east one wisheftim@iganayicentaner emepend | ayer and at | east one wirel ess

physical transport |ayer. 60. The apparatus of claim 59, wherein the
program step sendifgrsfish QR Edlaifharact eristic and said positional

i dentification, is conprised o? a%lﬁ%}egglg %ﬁ%ﬁ%&ﬁé?ddﬂﬁ’or{ t‘f‘@gsé?ﬁ |28 clfrggpnic
conprising the prdgneppndet ek of : writing said optical characteristic of
sai d container code and said positional identification of said container

to a renovabl - i Co Wt at | east one nmenber of said
sendi ng- dat a ‘@Bﬁgﬁgéﬁ{?féﬁ%#%@@é&%%nﬁt Sgg%ﬁogdﬁnﬁ-opgxgpan F%ﬁ%‘@é‘b?‘é”%ﬁd ebitheti | e
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a record contained in said renovable non-volatile nenory. 54

generating said loading-operation designation based upon at least one member of

the collection comprising said locking signal indication and said container hoist

position.

58. The apparatus of claim 57,

wherein the program step generating said storage-location designation is further
comprised the program step of:

deriving said storage-location designation for said container at least in part from

said terminal location for said quay container crane;

wherein the program step generating said terminal location for said quay container crane

is further comprised of the program step of:

receiving a location reading from a Global Positioning System (GPS) receiver to

create at least in part said terminal location for said quay container crane;

wherein said GPS receiver is mechanically coupled with said quay container crane.

59. The apparatus of claim 57,

wherein the program step sending said optical characteristic and said positional

1dentification, is comprised of the program steps of:

53
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sending a packet from a network to create a received packet; and

creating said packet from at least part of at least one member of a sending-data

collection;

wherein said sending-data collection is comprised of said optical characteristic of said

container code and said positional identification of said container;

wherein said network employs at least one member of a physical transport collection in

communicating from said quay container crane to container inventory management system;

wherein said physical transport collection is comprised of at least one wireline physical

transport layer and at least one wireless physical transport layer.

60. The apparatus of claim 59,

wherein the program step sending said optical characteristic and said positional
identification, is comprised of at least one member of the collection comprising the program

steps of:

writing said optical characteristic of said container code and said positional

identification of said container to a removable non-volatile memory,

writing at least one member of said sending-data collection to a file contained in

said removable non-volatile memory; and

writing at least one member of said sending-data collection to a record contained

in said removable non-volatile memory.



