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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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Page 1 WO 03/086919 PCT/ US03/ 11242 200 where ot her vehicles transfer the
containers to stacks. The berthing process involves three operations: (1)
quay contwpreseiane 2200 handling, (2) quay container cr&oe/UdB90128D
storage area 200 transport, and (3) storage area 200 mani pul ati on often by
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reduci _ upporting effricie operation of the berthing 15
pr ocessriokilgdelage?A and 2B illustrate typical container codes and their
representation on the side of a container as found in the prior art. Each

cargo caontai ner_ 100 i ssi.gned a.unique.identification
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standard. Magnetic tags for containers are only installed hy ipdividyal
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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 agencies and ship regulators requfre 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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Additionally, a magnetic tag nust pass in close proximty to a nagnetoneter
in order for the magnetic tag to be read. The contai ner passing the

magnet onewer3osivivbe out bound and i nbound. Page 2 WO 03/ 0®63AB03/11242
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25 an (QmMS). OWNileltividaseally 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.
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It can take a week in a major container storage yard to find a | ost
container. This can delay a ship's departure and/or the container's

del i very WO 0B#0869test i nati on. Either and/or both del ays co®CT/Ush&1i ppi ng
conpani es noney. Page 3 WO 03/086919 PCT/US03/11242 Today, there is a
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cranes, 5is found in U S. Patent No. 6,356,802 entitled "Method and

apparatus for |ocation carge. containerss: g
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sane &sSfofA€an ag.st MaserAPNb] 6356802 digicled 0O Mighgd ah eapp8Rfuspidrelotatibns cirgses
"The systemcan be installed on cranes to ideptify contain

. - at wharfsid
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mul ti i t : 1Q ¢
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50- 55, systepl vambd)instdlled omctunoe to ddetély contsineissatcwbarbsideamphoatstraddlardrridre

LDU, are carrjed.onboard a transporter_ .such as a.cart whi runs on tracks
o e arTBRee DB BIE CrEeF I RIS BF TIAPIE Sogp Gratige SRt te S tpm R e s

copf r ol ked %Jﬂ;ﬁraﬂébot%ria&ﬂﬁ}r COMh A eRENSBUY Sl rANRPeITdafl RENIAAE ﬁgeg}iﬁ'ést(P%,r ol
truck. ... ?L e machi ne teader can be alternatively ained by the

t ranspQoluam,4)r enot el y control |l ed, or handheld by an operator." (lines
40-48, Columm 6) Note that "LDU' is disclosed as "location determ ning

it" jn line.1 of Colum 6. " . . th i | |
wi ol osthevmiiu Sargn Srinadtrpor Brbf I RBHT RE B SR PR B perer,

w rel es

the cegichak alc8Btfiel ridldnardche ol dMbd Gedrailat B dagtcah @fthert b SpettadBdrinedalti ng.
20 This can be accon&l i shed by a wireless nodem or a comunicatjon unit,

whi ch temotedyicontralled. Ebaeapaiats soulh heuneartedprbaardthe pioragh yard Pairrbiitdack t o
th 1 i \ Whi
tofy o T PRhine B bant BITMERRAVDY Mimei R Tnd Bandobler, HERBiAP BRftoRE b

r ef er shdndheldrHyohm Bperh L. Mi(fiads 4RAREORAN GyNbderthit TiRU12s stlosad &) “lotatve

i dentification means _is scanned froma di'stance by a machi ne such as an
opt i c afleterypingppit” 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:
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25 recognition (OCR) unit to interrogate the ID tag and identify the
container. It is an inportant characteristic of the invention that an
oper at or WD 0BlogsIsystemis able to renotely interrogate anPCDUSOEGI2ef a
cargo container... wthout the necessity of physically appr oachi ng and
contacting the cont ai ner or .even_com. ng.in close proxi t 0.
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nonitoring tn real-ti rre the berthing process, particularly the |oading
and unl oadixact soiluemmoﬁcargo sofitaiarsebeity lpadeﬂmdeméqaéleétﬁnmaa@@sKme&tb@ratu c

nonitoring of the exact se f car cont ain bein and
unl oaded f roAFtSCHISe C%h‘a)(ffﬂ "t%ﬁ%f ll(gagiériﬁ%n%% V@gﬁh aenvbeechdlt% %ﬁ’(ﬁr fix,
ship | oading errors, which can be qwte costly. 5 2. Real-world optical

character reseendd epticay Thefbtep Gecbghitdal dysteiak ecoasivhalle sale miseakesimabdre to
recogni ze the characters, often requiring reliabiljty esti mit% of the

r ecogni zed uneblsttaireragnizp thacharansers, gftendeqiinag F@&bﬂ%ﬁﬁw@ﬁ%ﬁﬂ ¢ gpcogpized
automati c Cc%ﬁfa%e@? code reading machine to send a version of the inmage(s)
captured by Tts video ineging device(s) to a renote operator. 10 This
again stens fromthe real-world |limtations of optical character

recogrg.t i orTlsys tsenpractidal regoivgment fogar meombtic eattginer. cofle radingmachine for wodi cal
requirenent for the chln to mn ze bandwi dt h ing th Vi deo

i mge(s) ackB¥giogof Itgaé‘"fla@ i R g%l‘f@é’ fc%ﬁlmiag’é‘ﬁs(i%}ctegsg?/égremg% q%&gr are
Signifi ' Cant Iﬂg\égﬁﬂﬁ §&§§ fhdhn TR al- %ﬂd‘l\ﬁi{ﬂaﬁoﬁé bUgHticANGhakRker trB& cARIOA! sy Steing
have t| pfre eo | magi ng devi ces placed ‘apart from at |east each

ot her, ri gladlrgcoghi‘zmghet:baractth@ cont ai ner crane. Such advantages include the
ability to wthst and t he severe rrechani cal vibrations container cranes
experi nce whi |. e cont e Y

| ocat i argbqﬁ? 5% : }/18% lﬁeén%l a{hﬁgﬁﬁg}naeﬁtgsrﬁf\%ﬁﬁe%?ﬁ%%{dgm %Irdgw di ng
the | engt h @fled iﬁ@ag]%ésf) @rosPAtll@dsng ivireRGs Physidablignsport Idyer.t her advant ages to

positioning mnulti i ndependently control |l ed Ilghtlng systens to inprove

t he i magi ng quallt of the multiple video ]gln devi here ar e
advant&ges TRerosif ﬂélgmﬁﬁgnt(?é]ﬁ’@‘éfa%rwépﬁ’é’rreéip‘é‘P ¢ iSEpRtogS %r E’Sn’ﬂ%ﬂ tohayfe

el J] er 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 time accounting of incoming, outgoing and existing container inventory as the
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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t hrough sensing the control system of the container crane, or through the
use of sensors external to the container crane's control system 25 To
sumar i zewowhasedls needed by both term nal managenent andPERiUspd/ng42
conpanies is a nore accurate, real tine accounti ng of incom ng, outgoing

and exi t| ng con ai ner i nventor s th co a| ne cran act

ar oundW MelScBPRSH He Al ayipmpatic scoﬁ E]c?écfoﬁg Iga T‘eé@ % ve%é@?g?gt ﬂ%nd
suppor t9RRIeBlimABink Aetid rth@tdihgot@b 8. Tﬁvmgw dih@eeds t
auton&%iggasﬁégryuﬁgﬁa# y eca{r g%m%oﬁtlalg(gje)? | oadi ng gﬁg unl oadi ng 1 PaeeeS OV\D

03/ OBG@mlrﬁlﬁiﬁledlmBﬁnglzldeV\hmtagf?(s) avsesd il 19ast airgless physieal ér@ﬁﬁml«:werc dae

di chi di
o PR bR e RS VB o TSRS SR MBS plelee
M i Magae frBms eai agleyla@lamglﬁggaﬁsaedamr d®s caitaiherastana. Muldples snd:dpymdeuﬂy
transport |ayer. The machine needs, in many real-world %I tuat.i ons,

i ncl ud@ntmﬂ‘t bglém& syetens iRyl fetherchs ’é“éée(blpé.’élé‘@n todmrove B imaging SPPJ&V %

rigidl ner crane. Miltiple, independently controlled
| i ght |tﬁ8 %deglﬁ]ggmggﬁ‘%@ésbe needed, positioned to inprove the inaging

qual ity of the rrultl pl e video imagi ng devices. Note that the probl ens
di scusNe thties problesn dihssed hewin &lsd rejaie th U yaal wataiharveviniics 9 wellnel | .
Summary of the invention 10 The invention solves at |least all the problens

di scussed above regarding the prior art. .Thetjonventi on provides a nethod
and system supporting contai net® < n froma quay container
crane 2200 communi cating with a container inventory management system An

opij Cathe mbaiRAlsBIVeS hi Iadt QN TR PprobRMs L pb@leatgditiingtthapkar agont ai ner
novenent fromship to shore and VI ce versa 15 The invention can read the

standard universal identification 1%5 internationally. used on
cont ai Hes wventinn apyides 3 methagsand; SIYFte%'eSuPB‘? pg sentaigereededpeenition HMAGua¥,

codes. . e{fﬁeal"c? e &2'06\6891&19{113{ aﬁﬁ%%ﬁi@%taﬁﬂéﬁ%tdrﬂ?ﬁn@ EREdtRYstbAl AnlopHedt i on

can be’integrated i nto exis ontalner term nagenent systens
(CTM5) chaﬁlcmmtle aedogaitiog Gystent prefeeably tacksemnsaisdranaieantknt diont shipde sbagendt he
i nvention can be utilized for tracking of all containers with respect to
their VI99VEP&t ory, dammge, current |ocation, and use.

15  The invention can read the standard universal identification (ID) tags internationally used on
containers. Container ID tags will be referred to hereafter as container codes. Container
inventory management Systems incorporating this invention can be integrated into existing
container terminal management systems (CTMS). Since each cargo container carries a standard

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

20  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
container inventory management system. The video image compression-effectively minimizes

25  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
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The invention supports operators renotely interrogating a container code
w thout the need to physically approach the container. The opti cal

char act erwetmBos®yst em furt her provi des at | east one vi de®Cirmsg®112whi ch is
conpressed and may be sent via a wirel ess physical transport to the

cont ai 1 or mana e S he. vi deo c
effect‘?‘ﬁgpf}?qﬁg ceSZ t Bh%raﬁmﬁ%]ﬂ%ﬁ qoﬁlpggd I%agP g@ﬁnd%\‘n}%ggﬁlk ;U%nggay The
' nventc'oﬁt@nﬁf@xfaﬁé Q@(brytdﬂisbl@é@eﬁgmréshhﬁt@ ofh@e@oiconging devi ces preferably,
nmechani call'y coupled at distinct |ocations about the QJay cont ai ner cr ane

2200. The invention further preferably includes nultip i nde ndent

cont r lbeduvdntigh rédygesseomiaing Inyntqry §5Ors; RPPEFLS peraratp Eplég\%“é@F @?t@n
PCT/ USQ3/ 112 sources are furt her mechani cal Iy coupl ed
apart ??rS?ﬁe%gigﬁvg%ﬂéw%ﬁaéfﬁa%%nt ai ner crane 2200 to provide length
estimates of a cargo container. The invention reduces container inventory
er 150r Vptivuap pleariiserintic teadgnitiimi gysieny ae rsbmatnmcs pifemed toaardcoritainerecosle geadses.
overall term nal efficiency i cal cterls iC rec ition. systens
o o o GRICHNhSRiarBFF EcPoEBIILE SESTa IR g S RSARLs e SopSR R p obitindY

characteristic recognition systens nmay further interrogate the contents of
a contfelehnd ofﬂé@ﬁ@v (Hér?@'fob%e ﬁﬁ&‘lﬁ[ﬂna@ﬁlsb&%rﬂehg)phﬁheﬁp(brpf‘ea‘d/lng| thb €6liuveing
apparent upon reading the followi ng detailed descriptions and studying the
var i oulstdileddesssiptipng dnd sudyingigs vaspusciguresefthpdiayingst the Drawi ngs 10
Figure 1 illustrates a typical berthing process involving quay container
cranes 2200, transports beé;qgﬁgesgﬁfré{ Efmﬁgwﬂ,mgg anes 2200 and storage
yards, and storage yard contarners I pul at e y transfer container
cranes 2100, as found in the prior art; Figures 2A and 2B illustrate

typi catigerent Aluseites adgsicalristrhingy procesp nmsﬁwngtqmmyr comtamhle cranele 22410, aransports
container as found in the é#or air‘té ﬁ gﬁ arates a nmerine

shi ppi BEgVSeEr ray sopiamss Engs d2q%han OrPﬁ‘?/X?ffl f@ﬁﬁ%af RONAGES Pafipulaty

si npl 'ﬁt}} Bl-agkia e ﬁ&raﬁégﬂfogtggefoglq(pﬁgh@gﬁoﬂﬁyent ory managenent system 1000
of Figure usrng the optical characteristic recognition systens; Figure 4B
illustrates a system bl ock di a(%ram of the neans for operating 330Q_ optical
char aciguies DiAc asd 3Beiltuge00 typipdl eoniaitien goddscaridntheistrentsseniatinggon e wds 8hdt ed

optical container .. .
P conta?ner as rf‘lound 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;
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20 code recognition with positional identification froma quay contai ner
crane 2200 of Figures 3 and 4A; Figure 5 illustrates a sinplified bl ock
di agram ovoan/oepi¢ cal characteristic system 3000 providi n@CTasnyaizeer code
recognition froma quay container crane 2200 of a container 100 identified

by a contai code 110 to, contal ner, | . 25
Fi gur lgweiaqﬁjﬁfé‘?tlr%?%%erén}r%?ﬁ%(gmgﬁs(93(5}}%&:{1%?%ﬂé % a{gﬁgﬁg? (g%‘rto g%/iﬁg@i@cslgf;@ em
3000 ofontHigkicedd1 Bpof FE@@E am-Byiad 6m 3300 of Figure 5, Page 7 WO 03/086919
PCT/ US03/ 11242 Figure 6B illustrates certain enbodi nrents of the optical

characteristic 3250 from Fjigure 5 of the _contai ner code 0 of Figures
2A- B aﬁ&u@.6Q=111@Erréée%1@8iﬂlqna%%ﬁ%tﬂ@“§tl%é?@q Q,fn“;guqe(f f PeRiREes 8- 3260 of . Figure

5 for container 100. Figure 7 illustrates a detail flowchart of operation

3332 Oﬁlggfegpggls@@faﬁg Qrdeﬁtgﬁ‘?(fﬂaﬂ%ftoﬁﬁraﬂeﬁ iij’ag@i of ¥ P@G%Cfo? GhidrhtfgOthe bB8cal

cont ai né€r co ure ustrates a detail flowchart of operation 3342
of sFi gehmenctefisfioof Gpemwentainengodehe positional identification of the
container; Figure 8B illustrates a detail flowchart of operation 3462 of

Fi gure_8A f enerating.t. st or age-| ocat i desi iQn; Lgur e.8C
1V ust FighissSh BUEES o ‘%ik%ﬂi‘."f” Ch?“ &geﬁpﬁﬁ ‘8#% SH250F 9@?% g ‘f‘é‘;ig‘?dc:??%g e
generalgdsﬁgmghigenﬂfmaﬁbﬂ@ftﬂe%gfai@ﬂ for the quay container crane 2200; Figure
9A il lustrates a detail flowchart of operation 3362 of Figure 7 for

acquiring the container code inm Figure 9B il | ustrates a detai)
%

f | owc hBigtreo8B pillagfraien 8ydatainilosgha feo;fF‘?P@Eﬁt@n?‘}@pP% Figre §9 dpfegencirting: h6d of
operatgt&tg%é_?oecag&% h&f?éqaﬁﬂf"i“ acteristic recognition system Figure 9C
S a detal 0

illustra wchart of operation 3392 of Figure 7 for processing
the first container code inmage; Figure 10 illustrates a detail flowchart
of 10peFighico8C3iRb@raiés Bi dutaik fovchat ofeopdiatignt W 2o0pf Figure S¢hdomgensrating heand
the positjopal identification;. 20 Fi s 11A-11C illustrate various detail
f | owchigFfda ci‘ﬂ%‘rgf Fh(?rﬂuéﬁﬁ?mﬁlf’eﬁr@?f?‘gi A for

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 identification;

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; and
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generating the |oading-operation; Figure 12 illustrates a preferred optical
characteristic recognition system 3000 with video inaging devices

mechani cavby3ospt ed to Quay contai ner crane 2200 as founa@cCirruses/guses 3 and
4A; 25 Figure 13 illustrat es a preferred errbodi ment of at |east part of the

mechani cal _housi ng of a . char act erd [ |n| .on S and
Page SigNEe d4/1h1556%8 asingy lfﬁ‘)@l C%Zii?gra@i Grpée ﬁli Qf’?‘ffe&?@g 1gn @fsff%l? ?gqﬁed
bl ock diagram of a preferred optical recognition system 3000. Detail ed

Description of the Inventipg&faildeDésonmpidd SMhOBéhEGS a method and system

supporting container code recognition of a container, froma quay
contai ner crane 2200 as shown in Figure 1, to manage at |east a container
5 inventory. The invention automatically and efficientl tracks .Lhe

| ocat iTdhe Biventinn Pervidasnarmethod i FXsteah SUBPITHAS; Gogtansr podefrcosmition f 3
updati gt Her | 354 a{ugﬁ oS! ﬁe Qibf)ee@ts%%m%f‘ #F, to nﬂi‘ﬁﬁé BMEAN: b @BnfahepOr t S

renot € y I'nt’errog g a con a| ner for ent 111 cat’i on automatic
MoBi t dfivengorof Thélen\kmnbimang)nmtmaléﬁ and lm?ﬁaimﬂ]y— tracks thedodation ng thé comtginenani ng
and unloadlng of containers fro Shl gure 3

i |1 ustlpatingand yrlpading %hrﬁli’ﬁaﬁ}‘tt‘?&a?% 13?61 ing aa‘é%?ﬁ%\ﬁ:o{r{ﬁ%eﬂ@%ﬂt\?%‘ﬁ% Syst em

1000 uses contai ner code recognition, from quay container crane 2200 shown

in Fi gifeCinvdntid s %K%ﬁ?t@in@féﬂ :ich@rrogéi‘i%Qtd fobfidindy for edvtificaiivh. cadeadtdMatis
shown 1 n Figures manage at | east a _container inventory. The

i nventrhanitoging cofathe ctmruhmgamim@sf by |r@aht1n§e moatieing BE the adinggendnenloading of ng

of the contaiper f{ro Oshl g.i Lomatl cally updating at |east a container
15 |n\F8H{B}e§S V(oL L SEQ EN a container crane is at |east one of
the follow ng: a quay side cont ainer crane 2200, a transfer container

crane 133QQ 3 ifigstiedsla @sriid dHdging vard 20anbcoprawithahcieventicanes and rail gantry
contai ner cranes. Quay contai ner cranes 2200 are illustrated in Fi gures 1,

3, 4Ato 5, and 12. Transf cont ai n cranes 2100 are rat.e
Fi gur eystem 3000;psgs gantajner §P&ﬂeao%’étl%t RO fIVAY COAIRGT S e#idé)oﬁf’gfl e lgﬁr%nes

2100 ay &y E&Rﬁh&agﬁd Naddiitea byl & '&@nt%@tt Eé/decpﬂ)t & QRIwit (PPRSires VA laBd @BaYo

cont ai ﬁer cranes 0 are predomnantly rail gantry contal ner cranes.
manage at least a container inventory. The invention automatically and efficiently tracks the
Joading 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.
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Figure 4A illustrates a sinplified bl ock diagramof the container inventory
managenent system 1000 of Figure 3 using the optical characteristic
recogni tiwo o3pstdens. The nmet hod of operating system 1000 WwCTIuSo®1titscussed
in terms of conputer 1010, controlled by 25 a program system 1200,

i ncl udi ng pr ogramsteps re | d| n in a 1020 .accessi upl ed 022
to compiiet Bstend 1§00 pyghero! BY£H 1@%@%’6@%%2{91 YTHRP E‘i%l@‘% %) Btlca}
furthep, fa@féhk‘f#@s;ysfémw(ﬁ Rwh}&mg nfé@ﬁiﬂféﬂlﬁ%%hﬁl@h Yo ﬁ%@ér%@nﬂi%? clafle 2P40. Cal
characterrstic system 30 Ich 1s néchanically coupled to transfer

contai ner crane 2100. Conputer 1010 is al so conmmuni catively coupled to
optic a(DomIbm;cladDéﬁ | ist also syenemBadely geuplednic diptigalc Qh@ﬁ@ﬁﬂﬁt@ QYﬁé‘im cdM0%ai ner

crane 22 icative couplln

Char achempuiely soTBh 60y iy NirtrhaRh, TRIBYhEpRatie Codfie 4 ooiiuer
1004 ltdib%ﬂgrbpﬂ@atl"&%%cteﬁkﬁd §}%€e‘ﬁ1 300 Dmayde el 1dast ati41lyCioromided tbgttrﬁavdrﬁaﬂow th
conputer 1010. in enbodi nents of the invention, the

commrthmtghmehmb pltﬁlﬁg}edmoaﬂ in yp ceanunices A3%With crmpatgs 1U0s 3000 may
enpl oy a uniformcoupli ng mechani sm which in many circunstances may
prefer e t of
B Dy oot elf ool MR A b RN oup AT bE ARR SRR
char acihardctdristic Systee aum)oma:y emplpycm nindfon@ar caupling @2¢Anisfhewhishyiwi omhy
transport collection | ncl uges at ast one wireline physical transport

| ayer %W@%Fa@ﬁ@ﬂﬁ%{ prefegably §§tneBYﬂ§ Wi rel ess physical transport |ayer.
Conputer 1010 is comunicatively coupled 1102 with database 1100. Note that
da{@baﬁ&w%}lgoloownﬁ? §1dgnﬁ{ YeRd dde @alerlRASSE ANBhyREHdeHaipord CARbASMEH

i nventory managene ction conprising a marine shipping invent ory
managevoemhuigyangnwith dinaoptaall cl}Ba?IO(ﬂerlsm epistomy3000pinagyeyetontaines csahe 3¢i0e ThRat

th | ud t h i

posi ¢/ OHaIee! P poIEpb b el i oB RARFhE DR Py BREpletE
bot h rgqgisvesk wRtlesAhysloal tedbport Bye:¢ 20 1100 and received positional
identification 1150 reside in nenory 1020. However, the system may incl ude

PR B A A ER i CR ol AT L

15 may 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
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Program system 1200 of Figure 4A nanages at |east a container inventory
using container code recognition of a container identified by a container
code. Thewowmnwsdomer code recognition is 25 perfornmed on rhe/useni2inher
crane, which may be either a transfer container crane 2100 or a quay

tai ar 00 in Fi 4 e T i L t .
anageEREteTing: LBbarTa RGO e R Sl P VR ng R P e o
the cqpiaNdueionfRt® cBdoficaPSatdctditic bRl iteirbdctmid cOftadier bbStiG@MN iRt Atation.

create a recelved optical Page 10 WO 03/086919 PCT/ US03/ 11242

characteristic 1100 and a received positional identification 1150. Updating
a dat abaysedaherning Recomputer waldl beormmaidaied teomeludptar dedst oparafche fPUeWingaAd t he

recei ved_cont ai ne i.f 4 i i.fi i - 1S i a conputer
wit EpEREh BiPEroRan bR poRdt AL e SR TRBIRy,
instruction processor, an inferential processor, a finite state machine,
and a ARimtyictidn processst wilt frichriepst dests s ofihiel followingd A Singleclasiruation Sifige he

following. A Single |Inst L Si ngl t th (.S .Si ngl

| nst r deniinh 1SS presersar o (o op P Ba e sbah ST OSSR poidhs ™' ©
Si ngl nat §; , i pl ' j th
M D B T b D b

| nst r UMIMID) Pedcessoomp WicanplERIBGuctord Sat Yemputes (§I$Gk ta Reducsd Ingirartiop\hat\wy

conputer. 10 poferenti rocessor wlJl j ude at | east one of the
foll ovﬁ?‘?fﬁl?utﬁr @ﬁéﬂ]ﬁ%é%?efﬁf%&eﬁfw 1on6¥2“ Bfé‘éé/sl@?&) cé?mé’g#& rai nt - based
inferential processor, and a fuzzy logic engine. Afinite state nachine

Wi g i Al ipfeenthl bRRBsoPRAIOMckide dtakAspwinBof e follesingdal rulefbasedpindgratiatabl e
| ogi ¢ device, at |east part of an application specific_ integrated circuit.

A pr ogrrasassdsl @ consgreint-bagediinfsrantip} proegsser, ard dfuzpplogic gdsrenber of the
followng: a Field Programmable Gate 15 Array(FPGA), a Programmabl e Logic

Devi ce , : . in.
ooy B B! i FLANATTER! 00 cORRE, (G5 D of phasshase 1
| east logiReddvitel anbeastopars ofi@n-appliedtioh espeawfio rigtegitited- cicdudtt iA prageammmgble logindes
at |l east one of the followng: a i teabl e.non-vol at.l nor d Read
Only Misisiey WElRager (@ At aeast Onf o?ileﬁ'gg‘i/ (Sfa’BP! %’ﬂﬂﬁ(ﬁ‘iﬁr Y ?Plﬁ%lﬁug]g’gaﬁm%gﬁs&a%ne
W@efﬁﬁwggﬁgob!ﬁgg@%m% E{;gﬁetﬁ&id@mﬁx gatdr¥pled PE&YrhRRRBleNWYIY Pedice! €

menory an ptic I nterfaced non-volatile nmenory.
(CPLD). :

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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Pl ease refer to Figure 6B for a discussion of the optical characteristic of
the container code. Receiving the optical characteristic and the

posi ti onawoiodesitd i cati on of the container may include tRreTfusbd/omitng.
Determning a reliability measure of the estimated contai ner code.

Exam nj ng. t he 25 ntai ner code i.nage.to .creatge a d : ] .

cont airﬁf’(-?gw&gd@,mﬁgﬁ‘i\?gmaﬂ% crogff il%g ibﬁfd NS em?ﬁ%%@&o@iaﬁ%e%? Q 1mage
Exam nifagst he container code inmage may include at |east one of the

foll owm ng. Requesting a nodified version of the container code inmage to
create a nodified container code inmage request. PagIJe 11 V\D&élo 6919

PCT/ USiisp noz4hat the seadifierhcentainer qade dcqushi; @y dcluds i 15ashere phthe dollyysmet fe
nmodi fi ed_contai ner_c ' .e S [

cont ai e EoFe TS q%ezgg %ﬁ%@%i%ﬁ%?sgd%qgﬁﬁqg%t goiﬁligérgffe El‘tgﬁte ?l(k)lf F(T)E\%ld %{u%é;c ey
Z0o@m iiAclu@Gus $dast enezsfale Gllowirguasipplyafifst filterrrequest tan applyisetard filéguregtest; The
filter request ma 5 includes at .|l east one of the follow ng: an apply
first andapatigp st filtggio hgpegondfiisrdequept er request; and an align the
first filter to the second filter request. The positional identification of
the Coﬂ{egsdéﬁfo éﬁigbﬁtkﬁb%ﬁ&ﬁb?ﬂxe' Qdnfaike b8 IfGrHRY ih PRuseCdlay indBte aMRast@het he
followng: a Inoa I ng-operation designation for the container, a_ )

st or age-thofodlibiving: ddeidmaopaatior dasignhore fon tlxe eontainesraistoragedogation dessgntipnn
for thfﬁ ﬁgnt ai ner cr age. .1@ lNot.e thati1 thﬁ J nvcentei on includes enbodi nents
wher ei 1T fe coptawer,gnd agermyifl 19¢a5ion for the CotpigRr CTilG i’ ynati on and t he

| oadi ng- operati on designation for the container, is derived at |east in

pafot  WeeMhhhehet BiveRtl@] incdaRE i @ibddinerdth evitpeih adtnlesdst comenef tHéesterageAgeatine
optical characteristic and the positionpal identificati, i ncl ude the

cnat . . on_may |
f ol | owlesignatiqreaed thenlgadingopriation desisratioa: ipp the F%lt%lﬁ%faﬂ%g%ﬂ‘feé&éﬁwa Rk et .
Procesgi ng t . | east part of the optical
char actl?%lpiq}éetﬁgg?gﬁflggéetéoéﬁﬁg{ht%ﬂctgﬁ%%ﬁg]gaﬁ%'o create at |east part of the
positional identification. The nmethod and system may further include
gener aRédetying el qpicalgchmemtearistie ang ttenpdsitional lehficigion nsdyoimaluide the fllowige.

| oaded by the quay c¢ontainer crane 2200 based .u t he dat aba 1100, Note
t hat tlﬁ@cegym &pﬂ%&t Frﬁ%pgwgrwrfé%% ﬁqce@fﬁg(ga?lge?ﬂ%?cqspﬂg ?}éecpapgeettt?‘ greate at™ |
fold Ov‘fe%g r#-\gtlsgfﬁﬁé %Etical%api&edsﬁc.' Pt} iR pddkbiStd aicate0Bt Yeadt parefeIr thed

use of ner crane optical characteristic
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
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recognition systens 3000 shown in Figure 4B, coupled to transfer container
cranes 2100 and quay contai ner cranes 2200, as shown in Figure 4A. Figure
4B i | | ustwetoams@1syst em bl ock di agram of the neans for op@Cattisey12300
optical characteristic system 3000 inplenenting the inventive nethod for

autonmat ed optical. co iner 25 co recognition Wth.positional .

et | T ETERORFSHH S0 L0k OB e P R dg TG R fyice 3100

Opt i Caly3CHana&tigdd %g(ingxa%ﬁ@ég 300D ahd 8l Hlage Alech@sllyt RplddFI02i RIS R,
devices 3100 and 3110, ~each communi catively coupled 3104 and 3114,

r espeatspeetively tito qneaemtdsaTrangr22§8ner ati ng Page 12 WD 03/ 086919

PCT/ US03/ 11242 optical characteristic 3250 of container code based upon at

| east vi.deg | i .dev] 310 ' j i 100
and Pioe e Shleal TR ea RS MR s Asuptandl, ath SE ocRALID, K308
cont ai tgefuag lcoM@ind? Bfine Ma06. Maetianial tewling BA02ahayr preferably dwdigde 4 imechajed em
3000 may al so be nechanically goupled,3?02 5 t{a quay container § ane 2200.
Mec harfiheel absethst tnnsotheaslighility of apticrl chveacieristis TeRogRIEIAN S¥item SR8 K
absorber to inprove the reliability of optical characteristic recognition
SYSt e Qs Nk hdiehn, 35idéDShaPeeDice Budl AL 00BN 1618 CoRGetidH GHic1aging 100
bel ongs ' to a coll'ectioh includi g~ at least a video canera, a digital video
camer agt least aaviddoasageta, codigitaldvidea eymera, aridde chargaiytaugpleddavdye &\ 8itloo imaging
further include any of the followng; conputer, a digi.tal menory, . an

i mage defﬁep}lggég@’o “g‘ﬁﬁl%?”fdf’é’élﬁ qvaztﬁfﬁfqlﬁ&l%%z&Cé’mﬁ“ﬁféaﬁg%‘éﬁ?efl’c?ﬁ fener&ati ng
po .tbé}ﬂcésg&l%hfaif%ﬁiﬁgﬂﬁ §Reaf. the container may include any of the

foll owm ng: Coupling to PLC unit 2010 on quay crane 2200, coupling to quay

crane relay controls 2020, and container sensors 3270. Container sensors
3270 nipans ¥¥4ariabEsneratinguppsitivaridentificedon 3290 elsibp icentaingh B3y iadpde aryoeiptheng

to PL nit 2010 Ay, i u | Axhincat | i

| ocki g oytrel CoRRTTR o PR 2B o udiPirind 207 E1oRAZ (5 uay CAafitBle Bffrols
coupl i TR20338@ chbtaibeREnsHACEI e Codtidikr dvhsuns 33AD thafyoprefeeatdy rigclojet senadrs to
characteristic 3250 and _positional identificatio 260 to container

i nventWhgsomim tgespendersySoetingoiool ks Wit BAY iNErYe eBR AT &Pre doEcaipns of
CONt al Netaind IYEME LYeMBAGIE TBRYisY SR L iERAL -

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 Global 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, refining

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 3114, respectively, to computer
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20 Note that as used herein GPS includes any form of gl obal positioning,
including but not limted to, DGPS, (Differential G obal Positioning
System . WodapsedDEPS is the preferred gl obal positioni ngPCarused/on4 he

i nvention, but the invention can use any form of gl obal positioning. Figure

5illustrates a sinplified block diagramof a preferred ti

char acZ8Pi Mileo é@@grzg& dyyagss P, pad n%lgo?ﬂeafnﬁ an ﬁ@ ?‘E’(ngginb?@oﬁnfir%]rﬁza
guay %%}e@ﬂﬂw +§ LANEInR2Q9nOS 0. cont ai ner 100, 25 identified by a container
code , to ©€ontainer g

I nventory managenent system 1000, refining Figure
4B. Optical characteristic system 3000 includes at |east one, and in Figure
5, twiNotedea dpiieaji ahgractieisiic escogaition spster8 B000 ie meshameatyndaratad\ 3009 te supY ed

3104 and, 3114, re tiyely,. t.o comput Page .13 08 .

PCT/ U§(§’§7airf’£4‘§ane3§§§.& M‘?‘fh%ﬂlf’ﬂa@?"}?ggaeﬁogegregqﬁéyaﬁr@u%% gl?%ﬁ%%aﬁa%hloglél |y
coupl efhsdbOodRPreittRe relihBiEiBL6L dptRhNchataStetiotid AcO@titied &f3een2800. Not e t hat
optical characteristic recognition system 3000 is nechanically coupled 3002

to quay container crane 2200. Mechani cal coupling 3002, preferabl éwocd udes
a mecHaempuer ZH0ecesseumemPRR32 ks Whigh BoladesRropny siehy 9% RrogemoHiste ;
characteri sti i1 : . > r 210,
B L e S SR S e P S B T e R g
met hodmetho®pall B¢ furthesd d0Eintdntediptthediscushian at FayuiesttActhsqughelhC3000. The

met hod will be further docunented in the discussion of Figures 6A through
11C. The jnvention pay incorporate nupber. of | ocation determ i O

mec hanl R§HEVERHON iRy, grcemsraty @ puay \?gtlocé %dﬁ%ﬂﬂlﬁﬁ?%me&éﬁlﬁ}s%soﬂlﬁﬁgb%gg§

W i b ghpld ith BethButet B200 &PShovarRi Figlred2A0otany
befopuflﬁﬁég?érer%zgﬁz% ca l1§£i§§@p¢d§g@§%9\,ﬁh qug?/ cont ai ner cr anelgﬁr_ZZOO as
shown that GP§ueeeier 3036 maw be tfindrerinsecberitahapiuplesoRAdnvithtquae Icpniglgh CEe 1002
wth c toai nﬁr ig]\élgntor managenent system 1000. The invention may further
pr ef erabM\PS SRV U  &Mfet wor k i nterface 15 3220 with network 1004 provi di ng
a coupling fromconputer 3200 via 3222-3220-1004 with container inventory
nmanagepet insdifoaMis OpRferiNty Wosknil@Q4tiedp| oyplad 10Rstwitlnecontaihar indentory
physi cal transport collection in _communjcating  fromt hﬁ cont ai r](er cr.ane
2000 tBamagsmenheystannI9A0.olhe imveatienamy Byiberpicfoably mpludp R agtwgrk mterface

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 802.11(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.
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transport collection includes at |east one wireline physical transport

| ayer and preferably at | east 20 one w rel ess physical transport | ayer.
Net wor k 1WO43ps@ier abl y enpl oys a packet based conmuni cat iPemaISps/oRerol ,
which may further preferably provide conpatibility to the | EEE 802. 11(b)

communi cati,ons_standard. Figure 6A.illusirages. a had of. o I n :

opt | caOP%rﬁta%i%‘@m% qrgas gy&%@m&@)BWIBQHHEE%HPQC%IOQQ%Q ngPlgmns'E §‘§(g5?:°§1%ebalof

Fi gure]-fdgnﬁgéﬁgp%@d fsg[htﬁe%ﬁﬁﬁeﬁ% PRusiegerating an optical characteristic
11

3250 of contal ner code ased upon at |east one of video inmaging

devi ces 3100 and 3110 shown in Figure 5. Optical characteristics 3250 will
be fur©pentich 332 spafirmsFpepding ©pticabagharacteriggc 03950865 1@ntaier Uspis/ 110 4nd

¢
Qperation. 334 erfor nerat.in sitional. i tifi i
cont ai PtorgiaepgsRoEaR0 O GNe e TP Roios3ad ot Pt 88 3685 fio
Fi gr eaShowiif FaduryuBames. per forns sendi ng optical characteristic 3250 of
contai ner code 110 and positional identification 3260 of container 100 to

contai ner inventory managenent system 1000 5 as shown in Figures 4B eﬁgd 5.
Fi gur eFignre 4B iliwsiraies sergain embadisebisntiasn oriict chasectgistic 3200 drogr kigues 3 of f

3250 f JFLgur. ] opt.alrer code 110 of Figures 2A-B and 5. The
optica &%gérg%{igrl?%?f@tgﬁ%gg%g a?lﬁg' contai ner code 110 includes at | east one
menber of the followi ng: at |east one container code i nage 4010 of a

cont ai Tee optixal ehaattatistan3 25626 the dohwinet Oodom hiGinvhrdes atideastlong meybder 6f ther t he
contai per c¢rane 2000. The optical .char eri.stic,3250 ma l.so Lnclu an
esti nagoiﬁwé%taéil??é?‘ BB FENRHED B %é‘&a%Fpgﬁlthﬂ% quqngéqeraﬁg?eg%{%%t}oq %@g}gﬂ{j Con
Pr 9F €S SorfRd &fde 120 LiRBEP LAY 1R coR@BRr LARES00E Ihe AHRAL EtRRRIdrIstic BREO Gl
characteristic 3250 may include a first container ‘code inmage 4030, which
may bealsurindiede pn cstigsted comtiiner easldi 4028dbased upoa aare oplival afharactes geROENHIGe

4010. 15 Fi qur Cillustrates, positi I, b dent i fi i . Of b 5
for  coRRaraPPIed b ehriRhroianer PRI AdRRILY flref Bhifdctins srade,

| east pRRdRfa fiREcodmthinembdt: infagh @880,Nghich peiyeld ﬁﬂthéﬁ?fc@ﬁ@'eﬂ @Ad/41 hddified to
contai ner 100, a storage-|ocation designation 4120 for container 100 and a

t er mi nefieatesenringhcade3mageAOiay cont ai ner crane 2200.

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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Note that the invention may include one or nore of the operations of Figure
7. 20 Figure 7 illustrates a detail flowhart of operation 3332 of Figure
6A for geweriawsd t he optical characteristic of the cont ZCmarsoyore2
Qperation 3362 perfornms acquiring at |east one container code i mage of a
contai per .re sentation of .the container code.inmaged fromthe, vide

i magi eﬂ%t\lﬂncgﬁ@?é LS PROCESSHE Ber i ﬁ"ffgltaélﬂ)eﬁlCﬁﬁﬁw%eg%p?r’fa%g{Elec%oﬁaé%?rec(r%de
recogr]'h{a'gg_n process to the container code 25 inmge to create an estinated
cont ai ner code. QOperation 3382 perfornms acquiring a first contai ner code
image fromthe video i magi ng device of the container representation of the
cont aj Qearatiad¥02megierms coupGsyinshe fustmoramsy spdelimeze t@peatgthe,spmajger code

per f or.nms Qrocessi ng the first container code inmage to create the container
code lfnr?gge. Qperation 3402 perfornms conpressing the first container code
image to create the container code image. 5 The invention may al so include

one orThwiheemfontohey dgeimaiidense of mbregnfitbe Gperatieingof Eighte 8Al ustrates a det ai |
fl omchart of operation 3342 of Figure 6A for generating the positional

identificatjion.of the container ration for generatin

| oadi nlag‘brﬁe}:“gt illgsiradess p ?‘f@ﬁwfg?“qt)oﬁ@pgﬁﬁpﬁﬁfé‘% gf&%’Feg{%iAo T3 raﬁ@%fatg? ns
gener aldsindl DLARGA8oh 0EMeicofafd@sl gnation for the container. 10 Operation
3472 perfornms generating a termnal |ocation for the quay container crane

2200 shown in Figure 5. Figure 8B illustrates a detail flowchart of
oper at Operatiure34BfpeHogus geBratingra lgeding-aperation designgtion Hydbe eRIEINYn
desi gnation. Qperation 3492 perforns deriving the storage-|ocation

desi gnat i of t ' t XN . par; .1 er m nal
ocar porfly 2162 EiebRl bding sordBlogyfon dishBlion IR CIRELT TP, o
illustrates a detail flowchart of operation 3472 of Figure 8A for

gerner abpérgtidrh®472t i forma lgeneavatirtg oterthinal Iobatiogifey the optypcoainer aare 2200Ghewnwn
in Figure 5. Operation 3512 perforns receiving a |ocation reading froma
G obal nAdgY¥EPeni ng Syst em ( GPS)

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 operation 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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receiver 3230 to create at least in part the termnal |ocation for the quay
contai ner crane 2200 20 shown in Figure 5. The invention nmay include at

| east onewofo3nd@i1dper ati ons of Figure 9A. Figure 9A il | usPCcatusss/a2det ai l

fl omchart of operation 3362 of Figure 7 for acquiring the container code

i mge. er at | 3532 perforns, selectin Jirst of,at. | east .two of, t.h

Vi deo Qi i e eeRand St GR Fedinet s draet ot e gy SRR MR ane
2200 SJpNECdnifidrFbipiBsentatORGE Helcohit3 OGS PISHEWH ik/PaRird 5242 Cperati on 3542
perforns acquiring the container code image fromthe first video imaging
device of the container representation of the container code 110 shown in
Fi gur FigurerRy iliustraigs jal detail flawekargofiptogram sy 3PP obFighre gr Wmlapeting 8800

char adterrdet e Bt e it - GpeBBh S, o For e ¢ ece vi ng @

nodi fied contai ner code i mage request. Figure 9Cillustrates a detail

f | owc hagdratidn 3a%erpetfonns &30iRimfa mbdjifieé conthiner @rdedmsgs requeshe first  contai ner
code i mage. Operation 3572 performs processing the first container code

i mage based upon the mpdified . container. c [ er est to.creat he
cont i EFecKI TS 2 S0 HIGCHFE AL BRAHEY or FRIBALHE T EErosRE Ay Fe
oper atd Qpsn®olid @iHee. 10. Figure 10 illustrates a detail flowhart of
operation 3352 of Figure 6A for sending the optical characteristic 3250
and the positional identification 3260 shown in Figures 5 6B and 6C.

Oper atQpeavatdBo 35 Pepérformes proaeising the firstkeantaingroensle imgae heped wpmutheomedisied
cont ai ner .i nvent or managenen m own in Figures 4A and 5.
15 qOe?"&h%%ﬁ C%?)]én BA-IN Ovﬁﬁaﬁ %é%ﬁlﬁ%m%lg&%ggﬁ%ag%ar acteristic 3250 of the

contai ner code 110 and the positional identification 3260 of the container

100) t oTiR ihRerAionan@mViablude abieast ohavf the opamtions ofFadired6. shown 5. Operation
3612 perforns creating the packet fromat |east part of at |east one

et e Chilfige aan R0 TRt o omeamgan 18 41 vt Sppaing hf Spfla

characteristic 3250 and the positional identification 3260 shown in Figures 5, 6B and 6C.

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

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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in the renovabl e non-vol atile nmenory 3240 shown in Figure 5. Operation 3632
performs witing at |east one sending-data coll ection nenber to a record
cont ai nedwpDr308®19 enovabl e non-vol atil e nmenory 3240 shownPCa/uSogjure2 5. Not e
t hat the sending-data collection includes the optical characteristic 3250
of the_cqntai.ner 25 code 110 and the pasitio identification 3260 of the
cont ai THEANHBHOR @A BSHG ?Peli?]fdb? %P%?thﬂégg%ﬁ“‘i/@a%sl 086919 PCT/ US03/ 11242

The invention may include one of the operations of Figure 11 A Figure 11A
i1 ustpi@irest i Sifisthies fd aveil aldwdbhrt FesRidtn 342200 Fidur® @A fét gdnerating the
generating the |oading-operation. Operation 3652 perforns receiving a

| ocki depdingtppeietian from a programabl e logic controller 5 2010 within the
guay contai ner crane 2200 as shown in Figure 4B. QOperation 3662 perforns
det er i ni t I i L 0eli- [ . : I i: & Ry e
quay CORFARSZ SRS hARUAE R kbl i Gatolt A A Blatu B D W, Btk e
ong of201 hevitdehetquansothinki @uie2200Bs showw ireFighfs 4B.| ustrates a detai |

fl omchart of operation 3452 of Figure 8A for generating the 10

| oadi ng- oper at i qn. eration, 367 erf.orns,.det erymn ni ng, a _cont ai Cs

oi st -heaRtiasy sagseri oS BecBgin e BT S ToB A nariey TERLR 2020 o ay
cont ai fefy )/ AARiRdAPne 0000 8 LiRAi3i4gReubor s determining the contal ner
hoi st-tr 1]1 ey position based upon sensing ultrasonic transponder 3270 as
shown in Figure 4B. 15 The coded hoi st shaft preferably uses a gray code

but th"Eheiinwmiphmayrialed%en%Myhe@pl@éltimwifig@ﬁiiﬁ-. Note that a hoist-trolley
position as used herein will refer to a hoist position and/or a trolley

P our d et b bt d gl Aol iBhon SRMEURTRlL BPRCEIRBIAEe O e

gener abadifig-bp&ati@adi ng- oper ati on desi gnati on based upon at |east one
menber of the collection conprising the |ocking signal indication and the

cont ai ner hoi st . . . . .
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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position. Figure 12 illustrates a preferred optical characteristic
recognition systemw th video i maging 25 devices nechanically coupled to
Quay contwprans@iane 2200 as found in Figures 3 to 5. Pag@CITa/Sve03? 086919
PCT/ US03/ 11242 The optical characteristic recognition system 3000 tracks

the containers as they are transferr o .and fromshore and ship 2 as
shown The qptiglcharaciopginrecagripm gfsican Sﬁ%ﬁgkﬁ %1%‘&9 1ngs aiﬁ}exm ?ﬂns'eé%?ﬁq%s it
passesanhf}f&ﬂgﬁbr& di sggtzéb%rsh&mmeﬁi SEAIS doffiherSRAMueI D &ide W Sptially The
container code Infornmation is preferably processed_bé. conput er 3200 shown

i n Fi geadasit passesthtaighdle cmtajuencransis swasids legs, shewnr 20BiguRhk2. updat ed
container status is sent to a container inventory managenent system 1000
shown j.n Figure 3 ta of.ten | ocat.ed ' :

cont ai TS CEHEAEPFT; Gagle HOEmation, ik %’F%efgﬁgﬁ p\?\ﬁs (ie?selﬁn etr;%ha%lg&{mé%@ %}E)e nc%{l?lgiurnee?

I nsentigglledTBR }MEROAtafie lceifle 18000, | WrOubisted Gomtaizichefanishie seanta b wental®d i s

bei ng added or substracted fromthe termnal's inventory listi qg. 10_Each
time qowsnternyrmalagemeriryalen9® shawwrin iFigure gup s ofien ipcatediag p confipl DTCHTOR| ner

100 froma_.chassi §.:.0r 0Si o%}')ba' r. i : j-per
code 1@6 ?/\(ﬁnltefmeﬁr g Czl%tgbl ?/ﬂgee%?ltgggér e (l“f}c?)ﬁt %’?ér?\%l(rae mgﬁtl i E%r%t%ugﬁr ?fg&‘étn?dr?

pr ef ergiagemeneiyéeh DYOC tdentifydg 3R6Mes theveontaindri 1§0rie boing\iiend theulstrattad ner
reaches its final location, this information is then sent to the container
i nvent g theisHywABHINVEYONERSNG00 as shown in Figures 4A to 5, which updates
the master 15 inventory and location listing database 1100 shown in Figure

SAIO A lliaCQQHﬁ@igPﬁf cORNEEER S 8 Qfo%fnﬁilrrﬁi‘-ikureg Ba6 Kieﬁf(:l@d; HRAata8fér 1100 A at | M

iving termn managenent essentially Tnedi ate kn edge of all

cont ai ¢hessis at depdsits krestaifnentoatchasses; theoetmtaing dosle pirl 8f willapreferatdy deggad.
contaipers 100 are pl aced. on or,.renmoved . froma IS, I ai ner code
110 isﬂ%‘éﬂ%@?"é@“ﬁ‘@‘caﬁﬁ%‘ 1§ ¢ @&Pfy&ﬁ%‘?‘ée b&r‘i"é’%ﬁ“&“?@@@?ﬁ?‘?‘? %‘nrﬁ%‘%ﬁaml 20 3000

shown in Figures 4B and 5. Figure 13 illustrates a preferred enbodi nent of
at | eawthepant cohitalRe remBbAMNs Gilal NevasibAItHEY irformatiohi 18 ahert Retatot thei inkainer
recogi nition system 3000 of Fiqgures 3 to 5. The nechanical housing of the
opt i calnvereryasesigesient syssern gi90p ias rsheyat iBnfigwes dde o ar Whaddispp thgila%er

| TP OB G B0 i oRASLE'T AU shoWShyshg 4h! ash 1T ghting, the

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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25 as illustrated in the bl ock diagramof Figure 5. As to the triggering
system it may include a |aser photo and/or a infra-red photo sensor. Page
19 WO 03/WeeRass9IPCT/ US03/ 11242 Ot her circuitry coupl ed wPCh/tsoyonszai ner
crane may provide additional storage |location information and/or

additional informatign_ regarding the contai ner cqontents. used by c ter
3200 SHbGh HEUENGEPRIG! Wity CORBIF | 8T vk PR RRioBal BIoEe AP Em of
a prefep) %i% Lhda! 20860 ihfPRatHD }@gﬁ}éﬁ@% GhedSontanSheWRedtd uddby @8mpBteand

5. Notet contai ner storage. areas can be individually separated and not
neces 00 IspownlénFightes’d as repository locations |ocated upon a predefined
grid, as is often the case in container stacking areas. The opti cal

rid as is o ng_areas. T .
Cr aned s 14306 B Apmppor W BB R o SRR LR s iR a8

carsl i esho®anh Rigueds 48 anes. 2100, to identify containers in single or
mul tiple stack container storage. Note that Figures 12 and 13 illustrate at
| east two and sonetines several video, i magi ng devi ces

[ de (3100-:.3170). .y be
pr ef erlNefg that opateinst stozags| dreastqan Ms ipdividyally Fﬁpémdv@dolbqtin@a?ssﬁfﬂé{rl‘;ﬁ‘@ﬁnaéfi c
systeng 3 S ' [Wellls : j ih BERGr dRavLiA
pr ef e&é%?@t%%’asﬁ)cgﬁ(ﬁ}%\,r;@? é|1ttg:d 5 Bgﬁgeﬁfgﬁ%ngﬁ%@ég#%ggﬁﬁﬁf %)%?ﬁh {Eﬁe aﬂbi entg
| i ght gedaditions and the target |ocated at a distance. Preferably,
illumnation for video imaging is provided by a flash |light system
Generally, it jncludes strohe action catch the. i e during.dayti and
at ni gHe PPP‘iahéL%B%t%ﬁé’ BLEOFHM SYSFHR 3t0;6p|065 © Blfta.pﬁ‘g% i B gog% .e gcré g\gi ce
| 1007 e Ak denBRS&htARerd bt WEARAd, AR bR adhd& daRi@aBhather An6ONIB0] iodaentify t he
container crane.” The | oadi ng/unl oadi ng conditions on the container crane
can prentziadrs in Hiegle bt riultide stadneantainerptasegeammabl e Logi ¢ Control ler (PLC)
2010 on quay contai ner crane 2200 or from sensors 3270 shown in Figure 4A

checki ther there.is. tai 0 / : LS
5270 deriTaglet 1 hfe 13 i SBRLobE it e aiRY R ANEE, ik IR
are noeon-sl T@biey edprfertdic i @irtousbapplicativne afxghe riaventive haptictlheharafterastied,
currently making 1nfrared sensors preferable on a
systems 3000 as shown in Figures 4B and 5.
15  Bach 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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cost basis and | aser sensors nore preferable on a reliability and accuracy
basis. Page 20 WD 03/086919 PCT/ US03/ 11242 The vi deo i magi ng devi ce may

pr ef er ablwoiono8daedee bot h an optical character recognition pcoassyiizand an

i mage processing unit to convert the container code inmages into a standard
format,, The standard.format i ef er gb conpatipl.e with sone.versi of
IPEG BV e TSR Aeics B ereiembl nghar b el Rl st TR Rioh GOt
identif\ dnlighaeOPtcB8hg Bnit 8PSV the cOntBREF E6T infgBto URtdnd&AAVrEaMOWTe i N
Figures 4B, 5 and 14 preferably determnes the Z axis |ocation of a

t r ansfsandeshfoanatds preferaly csmpatibls vath seneverseupli B&EGx t h the transfer
container crane can determne the X and Y axes. This determ nes the

over al osktion of t ont ai ner it - y g Lo es
4B, 5 %ﬂ%gi ,Caﬁ%n |Po°r’f @fclérﬁfa ‘}egsﬂrgg‘%gggﬁqﬁe;%ﬁélﬁa ![?Y tﬂté F glﬁgl er“(::!e E%lal er
cr anesaddidls. ASDSPSWhiti 32361 owasinFignds 4B, Sdael 14 ptdferablypdutérarioss thé 4 hesr
10 | ocati on. However, ciu,ay cont aj, ner cran}gé 2200 shg\gg%i n F%%Eres 4A to 5,
do notlopaiipa af RragateE CRRAIRET $18R% SiERISLIA flde Fornied, Wit transferoopiainer fEangs e
of DGR rﬁ&?rhﬁ{%rtﬁe 2230 ¥ 67, ?ﬁﬁ aSlefRIngs the %V@ﬁﬁ%oﬁ?ﬁ%ﬁ of tHelt@nddfr ess
identifier Tor the repository locations 1 n the container term nal storage
areas are not adequately marked by optical character reading, radioactivity
i dent i TheeBGPSNmitad}230adseshbworin Figragnéls T and i écis ippeferably ysed dnapplicatiens wigh| ess
sophi sti cated version of e inventiaqn is preferred, where the cantajner
ocat | ARSI COplitar srenen 3400 B sBEER T TR Rard by e S Frambifinfd Ve
chay acogitionl Howe®&2 gﬁ'd}l ¢ SiBerSirates 2000 shewpiefighrRb U 103 oatht havetheruabl e
container crane and able to operate in all _types of weather. The optical
char actrend lotatipngpeuresy BQOTemenis,ealang bease @%D@Sapmwwamswﬁﬂe&b r
crane, 20 renotely controlled, and/or hand-held by an operator to

interrggate th r . r J : i 00
e opt Podne et B RS b Tob Bleathos i BHARRS iy (0 RoRARPINGIngF ARat 0,
t 0 t heare@nhi MR radefivRely onyrkedgoeptal chyradtenchGidg, axlicdutivity iidenfifigatices daro
verify whether the container is deposited at the proper address. 25 The
i nf or nelestenmicimpenssic SEIELOR f| oppy di sk. The data/information is downl oaded
onto a transportable data storage unit such as a floppy disk, and hand

cafd i ef {ind BReS iRl R6hhibiLARIAL Ar¥ion 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 characteristic system 3000 may 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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managenment conputer system Page 21 WO 03/086919 PCT/ US03/11242 As shown in
Figure 5, the container crane's optical characteristic system 3000

gener at eswoOiogfgmmat i on to send to the container inventoryPcansggmem system
1000. At |east the quay cont ai ner crane 2200 coupled PLC 2010 shown in

Fi gures 4B and. GPS u 323 ar e. refe abl t

gener at® 8 E?] lﬁ gr ¢ %lé’ﬁfl{)a?r?éﬁactr?rﬁns og’ggaﬁ q@”&%ﬁ f s 3 g ééml gera%s
conputigfor4iéh ﬁ‘)sseﬁﬂ'@cy\fhe'cﬂnﬁhﬂk'hﬁzeﬂ{@ry faanayehRht 4R aRoshown in Figure 14
may al so be coupled with a serial communication board to interpret the
signals sent to it. Copputer 3200 may al so be coupled with a di gltal si_gnal

ci rcui At lepsitthe a%lti]/ rﬁ}gnwfleh CEg Q%OOaHOPP]@fi RI{e 201 IS]&W%QH Figyres 8 andplfh A8
and | I}%EEI 1 5253@08‘6 r@fe?a[ ﬁplu)i(%i Wg&%faétlg ttﬂi %sfﬁhﬁ‘ﬁlf fdgntﬁﬂﬁhBﬁl | 88th

whi ch rans’ms I on o oug t he networ

intserfﬁg:rﬁlwre‘éeﬂtecb esApueLs0032 2Rowh ivfigure . gures 5 and 12, which converts
and transmts the signals to the container inventory managenent system 1000

as shown in Figures 3 to_b. ut e 200 det er m.n

25 gnal Gopues 32 SBen SLBET Vpek alsp Bepoumie b retal AR B8 ar o
prefer ks

L 5 BB P i

r ecei vinter&2iag vathoamy drrall dfithpfotlowitg; s‘Slt@hed twgzergomdlights. 3200 transl ates them
into a formthat conputer 1010 shown in Figure 4A can process. The

renova, 3240 prefer t I

char ace%‘PP‘é gﬁ)@%@%ﬁ%ﬁ?n?laﬁ & F{Eﬁ?ﬁﬁ ﬁgr%@le% n‘gﬁigE nt‘%‘%égsg@é? ﬁ%hjsmlsﬁlon of

i dent i thi Gt %01%%6@1651&@006@ tdriagel o SHisless , madin 8220 Nabwn A0 Rifwaes Seamvid| e
non-vol atile nmedia includes, but is not Iimted to, floppy disks, zi

di sks, Whishl comysrisaafl tnsnis thesagnels ta tho penipineinksioRy BASsnERt Séfﬁ‘ie@clf@%taﬁe
opt i cal I8 £ system 3000. The operator can be provided with a
hand- hhl0 q{l%‘(fr'rp%utégﬂoné[;ut or keypad, allowi ng the input of data. The
operator inputs the data when he | ocates a target container as well as
changeGomputei 3200 mhafesabily dethemingbwhivhsignabrare toveerseot mdriarvdge‘tmder Spetsemal The
| i ght and buzzers pr ferabLK, al l.ow t.he C19r atlhner ({1 en manacgement

sy st erﬁo_{gggmgqq oar prefer receives s1gnals € outside uni S h ‘as video mmaging

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 .

in 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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in Figures 3 to 5 send nessages to the container crane operator as well as
all ow the quay container crane 2200 equi pnment to conmunicate with the
human opewatosnsediPage 22 WO 03/ 086919 PCT/ US03/ 11242 For eveampise3/ihe |ights
and buzzers may pref erably indicate a malfunction in the optical
characteristi 300 nd/or t he | ocation.determ ,on an

conpl eﬁqro?f‘ai‘ﬁp(i%m a WEES %yiRth'f‘aﬁynénql 2@8?"1‘{%5} ¢ OQP%fﬂt
cont ai éh%factb?ﬁﬁ@@fs‘f'erﬁ (?5'00@ andek Wl%cétf&ledefté%ﬁﬁnalﬁﬁchnw cBhpictioadf ¥ni dpetaide a
stationary wreless nodemunit connected 5 1032 to conputer 1010 as shown
i n Fi guck agigforniingHeowsratdrehatorinrgehemtainerdes beasponsdl characteristic
system 3000 and conputer 1010 to exchange infornation. The npdem 1030

recei ves t a m tte - .

o ogr aSell iy | ORE Bab e R, ¢ SRS kb updeh e GithepRd
1100 am3gheyWwompufet QL(H@ éﬂAshb@h eint Fiplurd M. Chuﬂldvﬂg tHel @3ntatmewerane’ dzlogtlcai 4A
is often preferably a Local Area Network Note t hat ea

cont ai $haraciorsEn yFpINARRLY and rompyier elrﬂ%lﬂo@oe&%n@rrmfe?né’amf e rffloginm\lé’?’?loz

Conput t i | ?Q% R &h 1200

[ dentl F%g%ll@lﬁ Ja?a“frbﬁérﬁgeée rﬁggl @g%ﬁég{g%{el@o LA O%WRD that mul tiple
wor kstmateioss theﬁwﬁafa&ndamdﬁtas viadr 02 databasari ¢ esjshownumﬂlguré)?:A The invention
al so includes nethods identifying container code and determ ni ng cont ai ner

15 | t t | t . b d
20 1o Rolsetiay 5 rplirga 105 SR o e, 25 is pRES ietabby fkeBh A e Shoo
oni@ QUaWNE Wté'tﬁ@cr eé‘ch%tﬁl?éQan&ﬁ@rgf‘mbﬁhééhﬁﬁf Eﬁstéh‘f\ I(mo5mé'ij\ Cbnib‘ﬂoyi @1fferent

interrogat’e the representations 2620 shown in ure of ~the container
code 1LANsfl162.cGemputenh@H) tanslaigothe reveivaid pontaines p@decmd pcmtm@l identifigation

Py gl 78 reiRiBapeaage BF LANY 1 PR B e lf SRPERRRR T SBuss Bas """

cont almomwg@tmﬂm@zsend the optical characteristic 3250 to the

cont ai ner inventory managenent system 1000 as shown in Figures 4B, 5 and
6A; (3) Determne the positional identification 3260 of (i&he cont ai ner, 100
as shohke ilmvertiguadse fmgludss mefhodsal e??:f}’(m% coptamer (edpaf; deiergyming container

Fdenti fLgalnk 9023280 ik E‘J&?agglé?éés.oﬂfét s"i’éﬂgecﬁn bE aBRrivePS foflokhe contai ner

(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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i nventory managenent system 1000 as shown in Figures 4B, 5 and 6A. Page 23
WO 03/086919 PCT/ US03/ 11242 (5) At the container inventory nmanagenent 1000
shown i n Wogane®19A to 5 conpare the information contai REW/USN3/112¢2
received signals with the database 1100 to verify whether the container

100 is _deposited at the proper address. Various., enbodi ts of the

i nvent(FhAt éﬁgﬁ@fl&al% nfEVeHoR| magigepeat 099 éiwwgz IGEIBPHS {0 compare the
charact eiﬂﬁ%ﬁﬁaﬁiohe&)ﬂ% Atn ¥§c§eﬁa‘$ﬂ%@%¥ﬁ1§\pﬁﬂv‘ﬂlé BatftiaE4 1860 AP vERry SwidiBer Iifle
reliably pertorns under a real -11te environnental conditions including

any or akéntaihet H¥) Kadepasited gt the pepehaddressr af fi ¢ | oad and power supply
variations. The optical characteristic recognition system 3000 shown in

[ ¢ d d h ' i ' d
110" Sorms SR R PSR bR pRE T AT ER $08nthel 2na Chom

wirelessly transmt this data back to the container inventory managenent
syst ens  $H08p& WharkBrefibtibUicESomttort sfem 3000eshoRi ift Figugbos 4ab Srandtlidareliably
recognition system 3000 shown in Figures 4Ato 5 and 14 downl oads and
saves t hperfpmusceider Bl realtlife ievir 1 senditipan cludggnany pcal pb e i9llgwing:
on-board_ bhuffer Y. 15 T I characteristic recognition system
3000 shomat?‘ﬁrﬂ%ia e dé%?%”gsaﬁgﬁ%h%gégfbr the container inventory
managenent system 1000 shown in Figures 4Ato 5 warn the yard clerk if the
act uale | gB8bHAEL] CBardétbiigicaBtogniiuh dybiain 3009tshowh in FlieresadAltsS5 amhl 4caeread
inventory database 1100, as shown in Figure 4A. The optj cal )

char act efliesepresqnéatiognof » spntainst &eedsddd, datermuns theenggntdgcatian of cantaingr 40P,

angd/ or n ; 3 res
iAo 5 % R, GEBEEY Byl B0 S6l RO Pone S B Rl
shown i n160@shoevndiA.Figures pAec8di ng enbodi nents have been provi ded by way of
exanpl e and are not neant to constrain the scope of the follow ng cl ai ns.

P 24 WO 03/ 086919 PCT/US03/ 11242 d ai S
a9¢ 4 The optical cl?iaractg{stic recogr:htzlon syster%I %OO shown in Figures 4A to 5 and 14

downloads 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.

e 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 Figure 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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1 1. An optical characteristic system providing container code recognition
froma quay 2 container crane of a container identified by a container
code to awomnwsiomer i nventory 3 managenent system conpr PSITA03/M232
conput er comuni catively coupled to at |east two video inaging devices and
5 controlled by a progran1systen1con8 LSing programsteps residing in a
menory 6 accessibly coupled to said—%@ﬁ%uter; 7 said video i magi ng device
is nmechanically coupled to said quay container crane, for each 8 of said
vi deo i magi ng devices; 9 wherein said programsystemis further conprised
of 1t hel.pr oghmnopsicalp shayhcterigicgsystanatpronding epidiner cedearecogritiontfremot qiigy d

cont ai ner .code_bas upon .at l.ea e 11 of.said.videq i i . L ces;
12 2gen‘ié)f‘1£?t‘1?er‘]gcr§n?)o i i g?fg‘l’miﬂdé(ﬁeﬁa%lgigw S ogptalst £odg ng)ai%nglr;q?&gﬁlg lﬁ%\ﬁgoce%ﬁdi ng
saiyd OoRhnagemeRtYERAL 8bhptidifig:0f said container code and said positional 14
identification of said container to said container inventory nmanagenent

system 15 wherein the program step generating said optical ,ch racteriati C
of 4sai d cork FORPELEE oepaYNICaigyelh FOHPIER oo Rt daSt dWet Viske wRAgNg dsYicesan

cold ection L S t gé@@h§ oY ko aTaTN

conslt ai ner c%"@gml‘!ﬁr@géﬁpéf Blg)gg%ngt mertcr&g\)i Pgeﬁsl%nérégli%gﬂ%gé Q%isgingllg@c%ont ai r%r
code i magedacteswsiblyadupled Weaid cvaguiey; devi ce; 19 appl ying an opti cal

character recognition process to said container code image to 20 create an
estimated coniainer caqde; 21 acquiri.ng,a first container code inmage from
saill vi deo THhEAY e dere §mernansalyaunleddp o X eapieT Bt 1angst
cont ai ner c&@gidﬁ@&%gg%@m&i ng said first container code image to
create said contalner code imge; Page 25 WO 03/086919 PCT/ US03/ 11242 24
wherei n each of said video i magi ng devices bel ongs to a collection

corfpri si ng ‘whereingeid proge syisteabis denthsr somprispdyiiths piogeEdsteane a, and a
charged coupl ed array; 26 wherein the program step generating said

pogj tional ident éefn'fe%%%g%g é)ﬁicaciachgra&gﬂgt?é S¥ehaid &nﬁﬁgerfééﬁé B%ed?@gfsf i Red RE at

| east one menber®0 ection conprising the programs

11 of said video imaging devices;

12 generating a positional identification of said container; and

13 sending said optical characteristic of said container code and said positional
14 identification of said container to said container inventory management system,

15 wherein the program step generating said optical characteristic of said container code is
16 comprised of at least one member of the collection comprising the program steps of:

17 acquiring at least one container code image of a container representation of said
18 container code imaged from said video imaging device;

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

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

23 compressing said first container code image to create said container code image;
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28 of: 29 generating a | oadi ng-operation designation for said container; 30
generating a storage-location designation for said container; and 31
gener at i /yoaswemdm nal | ocation for said quay container crQ#/USBR1mhErein
the program step generating said | oadi ng-operation is further conprised of

at 33 |l east, one ne r .qf .the collection, conprising the program st.e of .
34% ecei vi nﬁh%fellncﬁ?ﬁﬁgg S’iuﬁ di ?ciegtl{nggmgrc%mcgs B‘?Cl8 Sa%‘fﬂqlézcﬁl%g‘gn & %tl IF%? a

Wi 4hi N sai dyid@Pcdkdy, LABA VIR GHRAE an@Adhabedleduplad dtayg sai d | ocking
indication froma relay network within said quay 37 container crane; 38

wherein the ﬁr ogram step generating said | oadi ng-operation is further |
coMpri sed oWherein the nregem siap geperpERe o7id esitionnl Wentifination Airspid eRtalper is

prQogram st eps, of . 40.det ar m _ni ' '

St ng o ohepssutiihioget Iy e Be B R AR R on, BB AR B
detger m ni ngofsai d cont ai ner hoi st position based upon sensing an ultrasonic
43 transponder; and 44 wherein the program step generating said

| oadi ng-operation is furthey co ri,seéj of the. 45 program step of: 46
geer ating said $56‘§Eﬁtlﬁg-adﬁ%{l%$'f) a5 tenptihios SUd §OHEBIat | east one
menber of 47 the collection conprising said |ocking signal indication and
sajd contai ner hQingtating® skRasd-loeMtion RGRnafon¥er 934 @8H3Her; Bed/ US03/ 11242 49
wherein the program stép sending said optical characteristic and said
positional 50 identification, is conprised of the programsteps of: 51
sebidi ng a packetgdnetmiing arfemypalidoeapion fersail quay sopfajggcigaeket : and 52
creating said packet fromat |east part of at | east one nenber of a

sepgi ng- dat \?heréi% &gﬁrﬁg%hogﬁ%%a%%ﬁé 'tszlﬂcé %g%ﬁnsé—?@&hﬁ@i R AmePbdBhlidea ot &

cornprised of said 0O
33 least one member of the collection comprising the program steps of:
34 receiving a locking indication from a programmable logic controller within said
35 quay container crane; and
36 determining said locking indication from a relay network within said quay
37 container crane;
38 wherein the program step generating said loading-operation is further comprised of at
39 least one member of the collection comprising the program steps of:
40 determining a container hoist position based upon sensing a gray-coded hoist
41 shaft in said quay container crane; and
42 determining said container hoist position based upon sensing an ultrasonic
43 transponder; and
44 wherein the program step generating said loading-operation is further comprised of the
45 program step of:
46 generating said loading-operation designation based upon at least one member of
47 the collection comprising said locking signal indication and said container hoist
48 position;
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55 contai ner code and said positional identification of said container; 56
wherein said network enpl oys at | east one nenber of a physical transport
col | ecti owoion/08@T9 communi cating from said quay contai ner @cansoyoi2ennt ai ner
i nventory managenent 58 system 59 wherein said physical transport

collection is conprised of at |east one W relin jcal dar

| d7er and a‘f’ﬁ rgggﬁleo r%ogﬂame?tggsseﬁﬁ i 4P Ptgc gp% 2 Fa rezfﬁgl?. aﬁg@hTﬁgﬁg&{aﬁ
apar at us gfieddfthfidod, is cohr@eiof tHeRo@bMtepoFt ep acquiring said contai ner
code image is further conprised of the 3 at |east one nenber of the
col l ection conprising the programsteps of: 4 se|ecti a first of at |east
twd of said vide§hdingginagked Epit e BetwargioTeate A TS 238 ®L3Bht ai ner code
imge fromsaid first video i naging device of said 6 container

regresentation OJreaﬁﬁfgdsaftpg&%iePﬁBmcﬁq@ast %al% of B Telaﬁtp&ﬁsr AbMSeObf Qséﬂc{ciﬂgldatg

wherein the program step generating said optical characteristic of sai
cogst ai ner code imlledtidnyrt her conprised of the program step of 4 processing

said first container code inage to create said container code imge. 1 4.

The apparatus of Claim rther conpris f [ .
re¥ei ving av ﬁlinfﬁaé‘ﬁ S?Péﬁqgéﬁfi#%Fpﬁ%calgniqgrﬁﬁlg%ﬂ%%u%%s?a;?d %@%1%%%&%&%0? said
0345086919 RGh{ARI3bdd ZftPsaRd phreticiaNidehiefidation basaié temaipegcessi ng said first
contai ner code inage is further conprised 4 of the programstep of 5

processing said first container code inmage based upon, Sfi d nodifjed .
cofft ai ner BheseincsaichagiEofleeBloYs pbleastoae dnaaby o Grelisifal rRRSRErt CRAgRON {15
The, appar at idleMibm Zai i Aoh Mat@bdnent
st%r age- | oc%btﬁlg%m%etgll gna{nl gaﬁﬁ?@&u??rhgrﬁerpgﬁ%ﬁtg}l se n%{e}%%r og{]am s%epenof
degg vi ng sadydtesdi;or age-| ocati on designation for said container at |east in
part from 5 said termnal |ocation for said quay container crane;

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

60 transport layer and at least one wireless physical transport layer.

T 2. The apparatus of Claim 1,

2 wherein the program step acquiring said container code image is further comprised of the
3 at least one member of the collection comprising the program steps of:

4 selecting a first of at least two of said video imaging devices; and

5 acquiring said container code image from said first video imaging device of said
6 container representation of said container code.

1 3. The apparatus of Claim 1,

2 wherein the program step generating said optical characteristic of said container code is
3 further comprised of the program step of:
4 processing said first container code image to create said container code image.

1 4. The apparatus of Claim 3, further comprised of the program step of:

2 receiving a modified container code image request; and
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6 wherein the program step generating said termnal |ocation for said quay
container crane 7 is further conprised of the program step of 8 receiving
a | ocati oworrgastiong from a G obal Positioning System (GPS) Pceasoyen4to 9
create at least in part said terminal |location for said quay container
crane; 10 erein said GPS receiver is hani cal | y. coupl ed- wi t h sai ua
cort ai ner cVBETEIn the PEperapy step pragesgings (}%%%gpﬂ]a o %h‘g}ag??f @ﬁé&p@&gﬁrﬁﬁgstgp
sendi ng said}tgé)ﬁlio?@]lmgt bacteristic and said positional 3 identification,
is comprised of at | east one nenber of the collection conprising the 4
program steps of. 5 witing said optical characteristic of sajd_container
code and said pawpedseinglsaidsfirsysantamer gedeoimage Based upen saidn@pdifisd £LopRIsTabl e
non-vol atil e nenory: it NEIR sai d sendi ng-data
col9 ection to a.%w%gné%%%ﬁﬁﬁgg)%%mégﬁég?%ﬁﬁgnnvag 3g%on-volatile menory;,
and 9 witing at |east one nenber of said sending-data collection to a

r ecior ds.cont Bhewggharahfy dfiClsiai 8, r enovabl e non-vol atile nmenory. Page 28 WO

03/ 086919 PCT/ US03/11242 1 7. A nethod providing container code recognition
froma quay container crane of a 2 container identified b cont ai ner
code to a cHhgEInLhe i%@%ﬁ%ﬁgﬁpnﬁﬁ%%t%ﬁa@yé{%ﬁﬁe% oy ?ﬁlé?aﬁant }‘?e%él{&éeﬁs of
4 gener at | NGARisBRIHGRboalAR@réfer i stic of said container code based upon at
| east one video 5 iInmaging device nmechanically coupled to said quay
container crane, 6 generating a positional identification of said

cort ai ner; and 7desivingy srid steragedpeation|designation: for said iconigines af lpaggRPArtIEM code
and. said positional,identificati . P ai ner to said container

i n\fentory nanage% Eenglflgi 1e°r(ﬁat? %garl%ﬁlﬁ%{?‘@ﬂsl?eer%?%tgherati ng said optical
characteristic of said container code is conprised 10 of the steps of: 11
acqliring awhdremsthe programstepi geacratingl eaid nargenadflocation fitrssaitequay eyontagen cene on

of 7sai d 12 container code dlmaged from f_ai d video i magi ng device; and

is further comprised of the program step o
8 receiving a location reading from a Global Positioning System (GPS) receiver to
9 create at least in part said terminal location for said quay container crane;
10 wherein said GPS receiver is mechanically coupled with said quay container crane.

1 6. The apparatus of Claim 1,

2 wherein the program step sending said optical characteristic and said positional
3 identification, is comprised of at least one member of the collection comprising the
4 program steps of:

5 writing said optical characteristic of said container code and said positional
6 identification of said container to a removable non-volatile memory;

7 writing at least one member of said sending-data collection to a file contained in
8 said removable non-volatile memory; and

9 writing at least one member of said sending-data collection to a record contained
10 in said removable non-volatile memory.
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13 applying an optical character recognition process to said container code
image to 14 create an estimated container code; 15 acquiring a first

cont ai nerwomd®sdomage from said video i nagi ng devi ce of saiPdT/UB63/camt ai ner
representation of said container code; and 17 conpressing said first

cont aiper ¢ e to.create. said,contai ode i m 18 wher ei aid
vi deo 1-magi gma%g& 0 @p%ggnt@e}ea ooy |* cagpg ﬂg‘r P s g Sqnt?lggrsfraggv& g

19 can@htin? fHefiitidl by AeQoRBHEF SboddNfd a @bﬁtéﬁ@ﬂ ifuhpbre d mha@ren? Osydleas, ei n
the step generating said positional identification of said container is

f urdt hesompzisingshpstepeef: of at | east one menber of the collection conprising
the steps of: 22 generating a |oading-operation designation for said

cont ai ner t i fRLNer;
and 24 gerlEhsARg R pREtaCRAGE: bOGR L BESLARAL AN aBE IR
29 WD 03/ O&ﬁ%&g%ﬂc@&ﬂ&hiﬂl&aﬂ@ plsldeo edid quinecattdpergeare: at i ng sai d

| oadi ng-operation is further conprised of at |east one 26 nenber of the

col | ection conpr.ising the s recel vi ng | ocki ng i ndication from
a progr am‘ra%ﬂnéra%%?@%E‘Sﬁ?qld‘}l‘?“g‘%cwcﬁ‘?zgf‘a@éioﬁ} AL WGay contai ner crane; and

29 determ ning said |locking indication froma relay network within said

quay 30 conhainBehidupRos ch%%cwﬂ%@éﬂbald'&n&h@@ cged eiddai dPosi@drl identification

| oadi ng-operation is further conprised of at |east one 32 nmenber of the

cold ecti on efoajsdogiaingertih said consinef inveBoanAEFMFRGYECBONt ai ner hoi st

position based upon sensing a gray-coded hoist 34 shaft in said quay

Cpoh- sansi rnarnfit el geikt R RicAPReRRRAL B RbRn BRIl %‘)‘Eﬁs@g

gener ati ng sxhélstepst: ng- operation is further conprised of the step of:
generating said | oadi ng-operation designation based upon at | east one

menmber of 39 the collection conpri.si ng dsal d | ogt:kl n al indi.cati.on and
salld cont aj ner HeHduirng at least one container code image of a co tame representatlon of said
12 container code imaged from said video imaging device; and
13 applying an optical character recognition process to said container code image to
14 create an estimated container code;
15 acquiring a first container code image from said video imaging device of said
16 container representation of said container code; and
17 compressing said first container code image to create said container code image;
18 wherein said video imaging device belongs to a collection comprising at least a video
19 camera, a digital video camera, and a charged coupled array;
20 wherein the step generating said positional identification of said container is further
21 comprised of at least one member of the collection comprising the steps of:
22 generating a loading-operation designation for said container;
23 generating a storage-location designation for said container; and
24 generating a terminal location for said quay container crane;
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40 position. 1 8. The nethod of CQaim7, 2 wherein the step acquiring said
container code inmage is further conprised of the at |east 3 one nenber of
t he col | ewDiosns@onpri sing the steps of. 4 selecting a fir®CcTafSoxt12krast two
of said video imging devices; and 5 acquiring said container code inmage
fromsaid first, video i magi ng deyjce of said 6 %%ttai ner represe ta%tion of
sa?d cont ai Waereihe step genegatimgaich pgding-operaiinn 25 SPEPRiSthef & @ﬁs one
geperating j i Sy \i d container code is conprised
3 g‘f t he st%ghg?p‘gtéggégb&\t}\%ﬁ%@%ég JCQh%PS /S%gOBI 11242 4 processing said
first container code inmage to create said container code imagle. 1 .10. The
nmezhod of O ai m @gceilvingt - éackingripdicatéen fpmt Hherogrammalsle Jogie centyoling veithin gpidi ed
cont ai ner code inage request: and 3 wherein the step processing said first
cofit ai ner code iWﬁ?&eCOPEa%eﬁFfaﬁlg’ra omprised of the 4 step of 5 processing
said first container code i mage based upon said nodified container 6 code
i mge request todas@ahigsedid leckih@i indicatiodd €ronimag eelayl nkfworkheithint kad qfay
Claim7, 2 wherein the step generating said storage-location designation is
f ubt her conpri seePiHBer CBar% ep of 4 deriving said storage-location
designation for said container at least in part from 5 said term nal

| ogation fo i i : o i i enrasiaddeng
sard t er m el B e e e oSt o ST

coppri sed omehiber sfttbp coliecion ecmpuising the stepsafii on readi ng from a d obal
Positioning System (GPS) receiver to 9 create at least in part said

O3 | S e bRy € ofPet TPIF RS0 R 0R it YRR B ARG o

34 shaft in said quay container crane; and

35 determining said container hoist position based upon sensing an ultrasonic
36 transponder; and

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

38 generating said loading-operation designation based upon at least one member of
39 the collection comprising said locking signal indication and said container hoist
40 position.

1 8. The method of Claim 7,

2 « wherein the step acquiring said container code image is further comprised of the at least
3 one member of the collection comprising the steps of:

4 selecting a first of at least two of said video imaging devices; and

5 acquiring said container code image from said first video imaging device of said
6 container representation of said container code.

1 9. The method of Claim 7,

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

3 of the step of:
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1 12. The method of Caim7, 2 wherein the step sending said optical
characteristic and said positional identification, is 3 conprised of the
st eps of :wo isesding a packet froma network to create a r@ceivsesiiparket ;
and 5 creating said packet fromat |east part of at |east one nenber of a

sending-data 6 collectian;. Page, 31 03/086919 PCT/US03/ 1 . erein
sai*d sendi ng- datpéo‘i‘,e(g?lp%é?lag]ﬁslcicgnt@%%é@ag‘? %chf:aée %9?8%?{n8%§0fd§6%8é€sti c of
said 8 container code and said positional identification of said

cont ai 1peThe theMaRrFiQlaignd, dukérordpriespdfays step of:east one nember of a physi cal
transport collection in 10 conmunicating fromsaid quay container crane to
contai ner inventory nmapagenent 1% system 12 V\,aerei n sai d physi cal
trdnsport defeiEagpEedietepRingcgdpimage IPgest aBhe wirel i ne physical 13
transport |ayer and at | east one wirel ess physical transport |ayer. 1 13.
Thg net hod \%erghqg@k%? ?rgcééiﬁﬁé ghid fiBEcctifiRerSadiindeS & fir@Rf bédprised of the
characteristic and sa posittonal identification, is 3 conprised of at

| east one mtapbeft of the collection conprising the steps of 4 witing said
optical characteristic of said container code and said positional 5

opt i cal characteristic of sa and said positional 5
w it ng ot 1 castPaie-nemey ot coupRel chf MU Pt B o S TR Yol

cogtained in 7 &dbdmagmRyadt & diedic vaill dbnthi@ern®sdeimagand 8 witing at | east
one nmenber of said sending-data collection to a record contained 9 in said
renovabl e non-volatile nenory. 1 14. A program system i nplenenting the
netlhodllof Gheimethodof e /sl 1 i ng a conputer 2 through a collection of
program steps inplenenting the steps of Claim?7, 3 wherein said program
stgps resi ' ' i ' mArised- thé\
Sya e | I e e e o R ng
each 2 of dgdpeofSteps of Caim7.

4 deriving said storage-location designation for said container at least in part from
5 said terminal location for said quay container crane; and
6 wherein the step generating said terminal location for said quay container crane is further
7 comprised of the step of:
8 receiving a location reading from a Global Positioning System (GPS) receiver to
9 create at least in part said terminal location for said quay container crane;
10 wherein said GPS receiver is mechanically coupled with said quay container crane.

1 12, The method of Claim 7,

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

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

5 creating said packet from at least part of at least one member of a sending-data
6 collection;
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1 16. The systemof Caim1l5, 2 wherein at |east one of said neans of Claim
15 is conprised of at |east one nenber of the 3 collection conprising: an
i nstruct iwo opedessor, an inferential processor, a finitePsTaises/1R4machi ne,
and a nenory; Page 32 WD 03/086919 PCT/ US03/ 11242 5 wherein said
instruction processpr includes at |east one er..of .t he I | .
corfpri si ng: VBTN 1% squding-datg i ﬁecgloﬂdf QO%BEI%%:%ST%I%BSQF)CP %%gseggtﬁé 8f;saéc|§ng| e
| ngt ruct i oneonfaiddilehiiPhf dadd pRdidhal ;eMiticaBbR 6L£53@Eontaindfil tipl e I nstruction
Single Datapath (M SD) 8 processor, a Miultiple Instruction Multiple

Dat apath (M MD) processor, a Conplex 9 Instruction Set Conputer (ClSC), a
Reduced | nsvherein;seil siwortoeipnlozs af Restope anember of @ Nusipal Barpper collertiondh
Vword (VLIW . conpy ; el n said -inf t .0Ce '

oltst one. rogp g, SbulRRICURCBiryhdl BHEP b o ERGTRREO B |
processor, $seanstraint-based inferential processor, 13 and a fuzzy logic
engi ne; 14 wherein said finite state nmachi ne includes at |east one nenber

of the collection . 15 conprising: at |east part of rogranmmahl e | ogi

GelA ce, “at Vearet Sy Bioah rosmpprticelertisi S petBpu o & A SoF AVBUTEPPLUA. 17
whgr ei n Salt@arﬁﬁ&g%waﬁléa@,%ﬁe»dﬁalb@q;hlyﬂ%m%@@ﬂayaast one menber of the
collection 18 conprising: a Field Progifammable Gate Array(FP&), a
Progranmabl e Logi c Device 19 (PLD), a Conpl ex Programmabl e Logi c Device

( CALD)13.20 Theemethad 9&8Ctpimel?ory i ncl udes at | east one menber of the
collection conprising: a 21 volatile nenory and a non-vol atile nenory; 22
wher ei n sai -yol ati i : RRhe : :

coIe%r ection \912%8@0%% ol i)i gﬁgdﬁg%dy?ﬂeda&a %}gﬁ%ﬁ&&gk gi? |& }Sgﬁ@ﬁor y a{rﬁigﬂtgﬁélsgg 1ghl y
Menory ( ROMamptbetMoesdeast 9a¢ thewbet eftht eolteatiow cdmpiidieg therstapy of:ncl udes at

| east one menber of the 25 collection conprising: an el ectro-magnetically
interfaced non-vol atil e, menpr nd an .26 .optjcally interfaced.non-yolatile
merfory. 1 17. AnVHBES é&}‘{rg’ﬁfé?aicct%éﬁcgeflﬁtéc é’%"?‘ Cﬁ‘?tﬁéle’dicﬂ ° @Sﬁtsﬂ @PS}&/‘8

recogni tion fromga,@f@Yion of said container to a removable non-volatile memory;

6 writing at least one member of said sending-data collection to a file contained in
7 said removable non-volatile memory; and

8 writing at least one member of said sending-data collection to a record contained
9 in said removable non-volatile memory.

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

2 through a collection of program steps implementing the steps of Claim 7,
3 wherein said program steps reside in a memory accessibly coupled with said computer.

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

2 of the steps of Claim 7.

1 16.  The system of Claim 15,

2 wherein at least one of said means of Claim 15 is comprised of at least one member of the
3 collection comprising: an instruction processor, an inferential processor, a finite state
4 machine, and a memory;
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2 container crane of a container identified by a container code to a

contai ner inventory 3 nanagenent system conprising: 4 a conputer

comuni cawpDwalogsotoupl ed to at | east one video i nagi ng devipca/tsndiieent rol | ed
5 by a program system conprising programsteps residing in a nenory
accessibly coupled..6 to said conputer. Pag VWO 03/ 086919, RCT/ USO 1242
7 Said vi de%ﬁ) rEiEgFaﬁ% lﬁéwcilgni gro%%%ramcg%cﬁﬁ yﬁcgéggl e %)elg%ﬁ%dgfq lﬁlzlaey Cé@%c? lé%ner
crane, for @aghising: afSifge dnsthdbon iSidd Data@eti (SESD) ProsbbE i aSiaglednfigoam
systemis further conprised of the programsteps of: 10 generating_ an

opti cal cha¥abiple DetapethofSIVEPY prasassar. e Mulbple Insisuciionpdingist Dptapath (WHSD) 11
of said vi [.pagi_n I.CES. g s al i [y i tfé i.on of
caitt cont ai Agretang VoK CRRudRaiRENAL HHaR IRINIO] FrodeSFR, b, GbleR
cont ai ner claseuctiog S Compsert (CISA), a ReduckehIistructida Se&t Cbmpated (RIBC)aambn t o
sai d contai ner _i nvent or¥, manaaerrent systenm 15 wherein the program step
geler at i ng Yavd-oggdngaiction JY g (¥ W) cemB¥teSaj d cont ai ner code is 16
conprised of at |east one nenber of the collection conprising the program
stgps of 1 LfnAehuidill NGf@Endfabe ARG FRIIRE NR' 166906nd TRIFHET o RORbALIABH
representation of said 18 contalner code inmaged fromsaid video inmaging
deWzi ce; 19 appyirising aamlopased ahferdnéinkbptoeessor aogmistrainfirbared defesentiol prucessor,
cont ai ner c%%]e @na}g]g to 20 create an estimted contai ner code; 21

acfui ri ng @M ORCSEEE: code i mage from said video imagi ng device of
said 22 container representation of said container code; and 23

cofgpr essi Ngwh@k@ bdid StinigORtadd Medchiikdtcludegantt Ragr 68 endihed 60 MiAIcOREctioAde
i mge; 24 wherein said video inmagi ng device belongs to a collection .
colfpri si ng emprising: ahleapideast oD% pragranmably legigidesice.atdeast Partdf an agplcaion

chgr ged coup| : erein the program step generating said

pofsaélrti onal Lﬁ%g(glgifﬁt:é%éﬁdﬁm% said container is 27 further conprised of at
| east one nmenber of the collection conprising the programsteps 28 of:

17 wherein said programmable logic device includes at least one member of the collection
18 comprising: a Field Programmable Gate Array(FPGA), a Programmable Logic Device
19 (PLD), a Complex Programmable Logic Device (CPLD);

20 wherein said memory includes at least one member of the collection comprising: a
21 volatile memory and a non-volatile memory;

22 wherein said non-volatile memory includes at least one member of the collection
23 comprising: a writeable non-volatile memory and a Read Only Memory (ROM);

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

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

2 container crane of a container identified by a container code to a container inventory
3 management system, comprising:

4 a computer communicatively coupled to at least one video imaging device and controlled
5 by a program system comprising program steps residing in a memory accessibly coupled
6 to said computer;
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29 generating a | oadi ng-operation designation for said container; 30
generating a storage-location designation for said container; and 31
gener at i rgoas3wemdm nal | ocation for said quay container craog/usoRage2 34 WO
03/ 086919 PCT/ US03/ 11242 32 wherein the program step generating said

| oadi ng- oper a Lan is further coqgiise of ai 33 |l.east one. nenber of tﬁe
col’l ect i on %fﬁs PQ {AREIRG doirt arphapieqlly qupled 40 spdqgy SgMainPLERIH or eac

i ndi cation gﬁsgm@dwﬁygﬁ{m(gs.l ogic controller within said 35 quay

contai ner crane; and 36 determning said |ocking indication froma relay
network within said quay 37 container crane; 38 wherein the program step
gerfer at i ng whérdin|saildiragraspeistent is Autker comprised ofdhgpiogeadn siepsel: 39 | east one
nmenber  of Lhe col l ection conprising the program steps of: 40 determ ning a
copt ai ner hoi st Lt LAg; s i t in
saﬂ)d gquay cont ai %&?ﬁ@lﬁ%@?ﬁ%ﬁ% cg@%%ﬁggfﬂ&%g@@g%@gﬁgg?%gr@h%iaéshtjea%gg Fti on
based upon sensidRafhvidéd ingepiny deviedS, t r ansponder; and 44 wherein the
program step generating said | oadi ng-operation is further conprised of the

45 program step of: 46 generatin i d.|l oadi ng- operati on desi gnati on based
upbn at |east on@lFEAHHER Ropitional 18?1’21%86"11‘?%%?*@9?0 &Wi @%ng saig | ocki ng
signal indication and said container hoist 48 position. 49 50 18. The
appar atus of O ajemyhg, sdd opfiesieéiirdoh@isaE QAT ifd ToR@iRE BelE idhd sad Posiciohai ner
code image is further conprised of the 52 at |east one nenber of the

cold ection conpridsitificatine opsaid centriseitpsaigfconpges glveatorn gragagenest sysremt

| east two of said video i magi ng devices; and 54 acquiring said container

Cogﬁre | mge {v%()rrérfgst%ie gxlr(; .rélgltstt%): g%gra%iggg%iﬁgop%%ﬁi &%ra%{erﬁﬁé: df sAa GRARE B6de is

repr esent at s n
16 comprised of at least one member of the collection comprising the program steps of:
17 acquiring at least one container code image of a container representation of said
18 container code imaged from said video imaging device;
19 applying an optical character recognition process to said container code image to
20 create an estimated container code;
21 acquiring a first container code image from said video imaging device of said
22 container representation of said container code; and
23 compressing said first container code image to create said container code image;
24 wherein said video imaging device belongs to a collection comprising at least a video
25 camera, a digital video camera, and a charged coupled array;
26 wherein the program step generating said positional identification of said container is
27 further comprised of at least one member of the collection comprising the program steps
28 of:
29 generating a loading-operation designation for said container;
30 generating a storage-location designation for said container; and
31 generating a terminal location for said quay container crane;
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1 19. The apparatus of Claim 17, Page 35 WD 03/086919 PCT/ US03/ 11242 2
wherein the program step generating said optical characteristic of said
cont ai nerwomdmsdsy 3 further conprised of the program stepCofUsd3/preressi ng
said first cont ai ner code inmage to create said container code inmage. 1 20.
The apparatu aim 19, further _.co Lsed of t e pro m ste

re¥ei vi ng awﬁ?? PIEFANL AR BORGAHNG %é) a(r%e‘tﬁj l%’d r@ﬁe?%ﬂlﬁj ﬂeO% at
program st el@asﬁ’ H&ﬁ%ﬁiﬂ%ﬂo?ﬁﬁb‘%ﬁéc‘tﬁﬁ c%ﬁﬁﬁh@ﬁfe ﬁ@@ﬁtﬂ Qfi s further

conpri sed he program step of 5 processing said first container code
i mge based upon said nodified container 6 code inmage request tqQ create
sadd contai ner cdevingsgybockingzindicatina Gippa progenynatdp g@%’ﬁ sontrailepethén paid he
program step generati %Esal d storage | ocation designation is further 3
cof%gri sed the pr Ig“ﬁc eri ving said storage-location designation
for said container at least in part from 5 said termnal |location for said
qugy container cdaagiingWed dbekifid éndicapnafost epref@nerttdrkgwitkindsdiérquapal

| ocation for said quay container crane 7 is further conprised of the
prdgram st ep of @W%&@”W?ﬂﬁg a location reading froma @ obal Positioning
System (GPS) receiver to 9 create at least in part said term nal |ocation
fogg said g hagpigal |y
B i B RS
whes ei n t helepstoge arengtee pf thervdllengion abaiptiping ded programesiensrdfst i ¢ and sai d
positional 3 identification, is conprised of the program steps of 4

sendi ng a packet froma network t d cke 36
Wohb3/ 086919 PCTITFRDE S SORafet Bpf Lé’%gs@?l?bag%ﬂéé/q’f SR gtﬁlgr%p?"dﬁgr B at
| egst one menberiaft ia sgi@rfiby Gortlaihér crane; and

42 determining said container hoist position based upon sensing an ultrasonic
43 transponder; and

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

46 generating said loading-operation designation based upon at least one member of
47 the collection comprising said locking signal indication and said container hoist
48 position.

49

50 18.  The apparatus of Claim 17,

51 wherein the program step acquiring said container code image is further comprised of the
52 at least one member of the collection comprising the program steps of:

53 selecting a first of at least two of said video imaging devices; and

54 acquiring said container code image from said first video imaging device of said
55 container representation of said container code.

1 19.  The apparatus of Claim 17,

Page 35



6 collection; 7 wherein said sending-data collection is conprised of said
optical characteristic of said 8 container code and said positional

i denti fi caDIoanN8@i9 sai d contai ner; 9 wherein said network ecplusyyias? | east
one nenber of a physical transport collection in 10 comunicating from
said quay container crane to container. . .inyentory panagepen 1. syst 12
Whe el - sai WAGSAPINE ATOG FA SPHDSRORE SEidioBHoR < et BT ah S SprIFiBER fodie

wi rel i ne phyahgalompked bR PRSdrathdiplorand at | east one wirel ess physi cal
transport layer. 1°23. The apparatus of Caim 22, 2 wherein the program
step sending said optical characteristic and said positional 3

i deinti fication, precessimgspiddisteoniginer seds image theighie saigicoptainet sodedmiagen
conprising the 4 programsteps of 5 witing said optical characteristic of
sai.d ' [ i1 [ i fd i on of said container
to 1a %ﬁg%ﬁ%ﬂ%@%%gfhﬁrﬁi?éﬂ%@%ﬁ&yﬁ%@ gﬁofﬁer?ggg%fnl %@:(%ﬂ one nenber of said
sendi ng-data collection to a file contained in 8 said renovabl e

nore- vol at i | ecereimgrymodified Bontaines aoge anagesaguesyavdmenber of sai d sendi ng-data
collection to a record contained 10 in said renovable non-volatile nmenory.

1 24. A methpd providing container. code_recognition,froma nt ai_per
crane of a W rEM%PW%Pﬁ@HtW??eé%n%?@ ﬁgﬁﬁpﬂﬁawgf codsiaes lsaﬁlg%%'i écf%rlrér?gea

i nyentory NSNAYBFRMm Siéploem 3 conprising the steps of 4 generating an
optical characteristic of said container code based upon at |east two video
5 imagi ng devi ces nechanical ly coupled to said quay contajner_ crane; 6
gerferating a posPropessiae saifbArst foBtgies §ody imagedbessiuprneseid medifiepgeataineryp
03/ 086919 PCT/ US ' ' [ : cteristic of said
con({Oai ner code a(go e;ﬁél%égfoeég‘?s??ogﬁgﬁe?%g%?%ﬁgg?‘%dgﬁlﬁﬁgéof said container to
sai d contai ner inventory managenent systeny 9 wherein the step generating
said opt.i caTheippaeatisesfiGhine 19f sai d contai ner code is conprised

2 wherein the program step generating said storage-location designation is further
3 comprised the program step of:
4 deriving said storage-location designation for said container at least in part from
5 said terminal location for said quay container crane;
6 wherein the program step generating said terminal location for said quay container crane
7 is further comprised of the program step of:
8 receiving a location reading from a Global Positioning System (GPS) receiver to
9 create at least in part said terminal location for said quay container crane;

10 wherein said GPS receiver is mechanically coupled with said quay container crane.

1 22.  The apparatus of Claim 17,

2 wherein the program step sending said optical characteristic and said positional
3 identification, is comprised of the program steps of:
4 sending a packet from a network to create a received packet; and
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10 of the steps of: 11 acquiring at |east one container code i mage of a
contai ner representation of said 12 container code imged fromsaid video
i mgi ng dwoiosesesand 13 appl yi ng an optical character reco@gmirttisesnipsncess to
said container code image to 14 create an estinmated contai ner code; 15

acquiring a first container code i e, from.said video i i eyl c f
sai’d 16 contai ﬁ?%&pﬂﬁé@%‘%‘t ) agﬁgassgpaggg ﬁ? gqaﬁte?nec%laglfg%gﬂgg f%“d{ﬁg'ﬁatg
corgpr essi ng sai Gofileétsdn; CONt ai ner code inage to create said container code
i mge; 18 wherein each of said video inmagi ng devices belongs to a
collection conprising at |least a 19 video canera, a digital video canera,
and a char gekereinussid sendineadata polleghionds gompasast ehsaid optied i%raﬁ"éflﬂtl(begﬁgﬁonal
identificatjon.of ' [k [ S1.f ik Lsed of at |east one
menber of tcf%pa %elrlcé(gé %b(f’l&g(%)ﬁ%s&? anlainiék{1 eéagls féé’gg%? G%ngﬁer ating a

| oadi ng- operation designation for said container; 23 generating a

st ar age- | ocahdrein sArbhgwatk enplogs askhst anemhemberrgf agpitysicaltrgmspert apllegfioa in
termnal location for said qaa cont ai.ner crane; 2% wherein the ste

geler at i ng @&?@unleaémgnép%é? ¢ W PROMIRCT (R JGnpAmiaRg Fiveniery é?fé’?g%ﬂeélt 26
mepber of thegpllection conprising the steps of: 27 receiving a | ocking

i ndi cation from’a progranmmable |ogic controller within said 28 quay

contai ner crane; and 29 determ ning said |ocking indication froma_ relay
netanor kK wi t Whereisasatl pluesical Ben&p@rttc@%n@ttoncls sawprisedyel atdeagd opg Mowdiog physical

PCT/ US03/ 11242 31, wherejn.the ste ener at | I di ng-operation is

f ubt her coﬁﬁ%sg%%lagfr ?‘ﬁd a?é%?gfo%en\gﬁelg§ p%%élﬁ%ggﬂrﬁg&%gl | ection conprising
the steps of: 33 determ-ning a container hoist position based upon sensing
a gr ay2xodethdwppatatussf Ghiaf 22, n sai d quay container crane; and 35

determ ning said container hoist position based upon sensing an ultrasonic

36 transponder; . and . . . - . s
2 P wherein the program step sending said optical characteristic and said positional

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

5 writing said optical characteristic of said container code and said positional
6 identification of said container to a removable non-volatile memory;

7 writing at least one member of said sending-data collection to a file contained in
8 said removable non-volatile memory; and

9 writing at least one member of said sending-data collection to a record contained
10 in said removable non-volatile memory.

1 24, A method providing container code recognition from a quay container crane of a
2 container identified by a container code to a container inventory management system,

3 comprising the steps of:

4 generating an optical characteristic of said container code based upon at least two video
5 imaging devices mechanically coupled to said quay container crane;
6 generating a positional identification of said container; and
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37 wherein the step generating said | oadi ng-operation is further conprised
of the step of: 38 generating said | oadi ng-operation designation based upon
at | east woesmemier of 39 the collection conprising saidPCaakosigi2s: gnal

i ndi cation and said container hoist 40 position; 41 wherein the step

sending said opticgl characteri.stic. and sai.d positional identjfi ion,. is
42 Tconpri Sesgnglgg ﬁﬂa ng"éagscg%rla.cteﬁ%ms%fr?&’:hgcém Hbeé(‘fﬁ(z"ta S&f# %Osﬁé%’l'dﬁﬁ&?%caﬁ%at e
a rgecei ved dragii@lontaditd idtéhid E&RAnOUnS&tekyaslapémént@pital; | east part of at

| east one nenber of a sending-data 45 collection; 46 wherein said

sendi ng-data collection is conprised of said optical characteristic of said
47 9cont ai nevhapiadheste gencsatigsietd eniigpl charstaristic gt saosh coytatagy ¢pde dheompised 48
vvhﬁ)rei n Saicﬁ”tﬂ?é{éﬁ)sr&f' enpl oys at | east one nenber of a physical transport
col'lection 1n cofmuni cating from said quay contai ner crane to contai ner
i nventory managenent 50 system 51 wherein said physical transport

colil ection is compuirmgchtdéastdnd easdinenedeiimepé nfa ghyinenrepré2ntatiom of oait

| ayer and at |east one wreles hysi.cal transgort Jayer. 1 25. The met hod
of 200 ai m 24, f urdoRtAINE SRS reses Saé‘?&‘&eﬁfmagé $EEPSAY a odi fi ed

cont ai ner code inmage request; and Page 39 WO 03/086919 PCT/ US03/11242 3
whgrein the st epap??ﬁh‘é b BPtiSRiIcHaraOBE AcHETitiGPPRCEIIRO aidcohtiidd@bde e t6 ed
of the at | east oné nenber of the collection conprising the steps of: 5
seldecting a fir sareasé amestinated contginerfcodei d vi deo i magi ng devi ces; and 6
acquiring said container code image fromsaid first video inmaging device of
sajd 7 container, repres tion of I: j zode: 8. j step
genierating said %:8 1|ric%§l 4 glﬁggfcgg glérhrelﬁlsctolaié:l101a geggfo g.l g%éltvgﬂ%%errm%(l)%%‘gbéggﬁ%%lsed
9 of the step ofconldngropessidtiondfsad Contasinecardeparder code i mage to create
sai d contai ner code inmge; 11 and

17 compressing said first container code image to create said container code image;
18 wherein each of said video imaging devices belongs to a collection comprising at least a
19 video camera, a digital video camera, and a charged coupled array;

20 wherein the step generating said positional identification of said container is further
21 comprised of at least one member of the collection comprising the steps of:

22 generating a loading-operation designation for said container;

23 generating a storage-location designation for said container; and

24 generating a terminal location for said quay container crane;

25 wherein the step generating said loading-operation is further comprised of at least one
26 member of the collection comprising the steps of:

27 receiving a locking indication from a programmable logic controller within said
28 quay container crane; and

29 determining said locking indication from a relay network within said quay
30 container crane;
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12 wherein the step processing said first container code image is conprised
of the step of: 13 processing said first container code i mage based upon
sai d nodiwped/os®mnt ai ner 14 code i nage request to create Pardsobnkat ner
code image. 1 26. The nethod of Claim 24, 2 wherein the step generating

said storage; |l ocation designation js.further. conpri.sed the t f 4
detli ving SaVPFTERODE S SUSTAUBE BisloaNETOBRAHEN 1S BiTtPer SpPBFisRd oRgt TPl ope
pagt from éel%ﬁéﬂjoﬂtﬁ‘éBalfé%ﬁoﬁ%ﬁﬁﬂié?ﬁgﬂu_@rste?%fi quay container crane; and 6
wherein the step generating said termnal |ocation for said quay container
crane is further 7 conprised of the step of: 8 receiving a locatjon |
re¥di ng from a Aesgalinipgs cowAInAY h@ygp@ﬁ&@gedrw seasingoa goryceasigd dhoigt

| egst in part sajd.term catlo 0 ai d quay container crane; 10
wh%fei n said @ghggélgF@g%ﬁ%}éé%ﬂé%ﬁén@%ga fr]%/&scoupl ed with said quay contai ner
crane. 1 27. The nethod of Claim24, 2 wherein the step sending said

opis cal char act eddetahiiningnshid adotitaesi hoigtnposifiae bhsdd apon aensihg an3 ubtaspaicsed
of at |east one nenber of the collection conprising the steps of: Page 40
WO03/ 086919 PCTIAUSBAREE MY 4 writing said optical characteristic of said
contai ner code and said positional 5 identification of said container to a
regvabl e nQRer¥Rl Al bief cBRARING safl waaihgiagenaﬁor_i RASHhENBmPERELST RE sepod

sendi ng-data collection to a file confained in 7 said renovable

non-vol atile nmenory; and 8 witing at |east one nenber of said sendjng-data
cold ection to a genewtiagsaidtlasdivgroperation designatienbisgs UPon 8hloasl ceimembgs dy v .
1 28. A program gys i i ng.- tk . Claj .l.Nng a
coffputer 2 thr otzlé ﬁgg%wéeoc |§§1I{%%l&p!b§5{rﬁgns1? @1 t%é%{sdl?qﬁ%he%néﬁsta w%&?%g&?{%%s of
Ca m24, 3 whergdsitigiai d program steps reside in a nenory accessibly
coupled with said conmputer. 1 29. A systeminplenenting the nmethod of daim

24, conpri si a neans im ementing each 2. qof the steps.of, { ai.m24. .
41 P W grem the step sending saﬂi Optlgcal &aractensgc and said po%monal gentlf[lgatmn, is

42 comprised of the steps of:

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

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

46 wherein said sending-data collection is comprised of said optical characteristic of said
47 container code and said positional identification of said container;

48 wherein said network employs at least one member of a physical transport collection in
49 communicating from said quay container crane to container inventory management
50 system;

51 wherein said physical transport collection is comprised of at least one wireline physical
52 transport layer and at least one wireless physical transport layer.

1 25.  The method of Claim 24, further comprising the step of:

2 receiving a modified container code image request; and
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1 30. The systemof Caim?29, 2 wherein at |east one of said nmeans of Claim
29 is conprised of at |east one nenber of the 3 collection conprising: an

i nstruct iwo opedessor, an inferential processor, a finitePsTaises/1R4machi ne,
and a nenory; 5 wherein said instruction processor includes at |east one

menber of the col]lection 6 conprising: a,Single Lnstruction Single
Datiapat h ( SHERESIn G SR S6AUINBE SHH GRS EIFCHTHDR 1 BHST EPBPEeA ATEE et vy
processor, Iﬁlé?lo?tﬂéﬁﬁlr‘:'t‘?&ﬂ' | Qhrelsid 18e Habep@t h (M SD) 8 processor, a
I\/U%ti pl e In(glterwuéctllbon wul tig e Dat argle??%l (?\/I I\f[))) processor, a Conmplex 9
Instruction Set Conputer (ClSC), a Reduced Instruction Set Conputer (Rl SC)
and a 10 Very Lstegtihgstirstof abisaspdwe of sAid videe dnpging deviges; aierei n sai d
inferential processor includes at |east one nenber of the collection 12

conprising: a rule-based.inferential . C ol ; rai pt - .

i nferential pr ocE UGt 54 cogﬁadg%r ﬁé %@5&0%8@ %lndgﬁrr?g;gm%h 1%@1‘}1%?1?1?%05 SEruldni te
stat e machi ne i nehtides rajrescnasion @feaidesiteiendodehe col l ection 15 :
conprising: at least part of a programmable |ogic device, at |east part of
an application 16 specific integrated circujt,; Ea 41 WO 03(;{8086919.

PC® Us03/ 119hereinthestep apneratingsaist erjicahrhamcieristig pEsaid gpntainet,eqdg dscomprised 4 s ¢
ong, menber of L %g ggl lection 18 conprising: a Field Programmable Gate
Array( FPGA), a r%gr'am‘rabl e Logic Device 19 (PLD), a Conpl ex Programmuabl e
Logi c Device (CPLD); 20 wherein said nenory includes at |east one nenber of
t he col | ecti on coopessogragid first 2ontapencodecimagedioycreatel saidreomtajesr 00de émaggror y;
22 wherein said nan-vol atile nmenory includes at | east one nenber of the
coll ection 23 c%ﬁpri sing: a witeable non-volatile menory and a Read Only
Menory (ROM); 24 wherein said witeable non-volatile nenory includes at

| egst one nipAdein thé s&?@roc@@iﬁ@éaﬁ&ﬁf&t edhtHAETV0US ingpe i8 Bombrisdd of theegeaedf:cal | y
interfaced non-volatile nenory and an 26 optically interfaced non-volatile
gﬁ?ﬁp ;iy-nea- 2% éheA@pnggsli%g s%EdO\f/ilrs(%lc%%ta?n%?tcghen ?rgxageogae"se(ri eu%%gnsla}d ?nrg)d}ct{e Meontatner

14 code image request to create said container code image.

1 26.  The method of Claim 24,

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

4 deriving said storage-location designation for said container at least in part from
5 said terminal location for said quay container crane; and

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

8 receiving a location reading from a Global Positioning System (GPS) receiver to
9 create at least in part said terminal location for said quay container crane;
10 wherein said GPS receiver is mechanically coupled with said quay container crane.

1 27.  The method of Claim 24,

2 wherein the step sending said optical characteristic and said positional identification, is
3 comprised of at least one member of the collection comprising the steps of:
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2 container identified by a container code to a container inventory
managenent system 3 conprising the steps of: 4 generating an optical
char act erwetBos®io sai d cont ai ner code based upon at | east pcr@So¥/tee2 5
i mgi ng device nmechanically coupled to said quay container crane; 6
generating a posit.i.onal.jdeptificatjon.of .said container; and 7.sendin
I opt 1 cal Chawiingrwid OBl ulleasie el BN Fosk HAnnid HogaRA

identificati on ReRfificaliof of Sl BbM&inet 1@ aSBindvaKe heh-RBkhtildMERAbAE Y Managenent
system 1 32. The nethod of Caim31l, 2 wherein the step generating said

optical characteristic of said contai ner code is conprised of the 3 steps
of ,6 4 acqui ri ng Wtiting atteagiramednembgrd saidogadingslgia eolegtiorbier A fileeontained in
repyresentation of_.sali t al .d,mged from said video inmaging
de\% ce; and 6 ap%oallc?}?éﬁlgovgﬁlegn%gi‘gogﬁﬁ%ﬁ%g%&’ggar ecogni tion process to said
container code image to 7 create an estimated contai ner code; 8 acquiring
a f§ rst cont ai newritdagat leastgmefmanbes aif daidi sdeding-dagi cofjectéon toer wEordaiodtaigd
contai ner representafion of said cantai ner code; and 10 conpressing said
fir%t contai ner ot I'ieﬁ’é’ﬁébl%‘oﬁ'rv@%f‘ BER8Ycont ai ner code i nage; Page 42 WO
03/ 086919 PCT/ US03/ 11242 11 wherein said video imaging device belongs to a
col | echg on KOpRGISE RPstéh InBASherding! e Anethed GAMEAIM 22 Bl dbhtadllivg deqongnar a,
andi a c%ar e c%upl e%s array. 1 33\.g The met hod of C ailgng 32, 2 wherein the

st ep athguighiamplisetian efamegiamesteps daplenmentiag the staps ohelaigciipr i sed of the at

| east 3 one nenber of the collection conprising the steps of: 4 selecting
a fjrst of at | . d..ul.deo i I i X Lring said
cont ai ner cvgé%reﬁlans;a%deé P oa?ﬁ; %tgﬁgd[% P}ﬂ%gﬁ{ﬁe@% ?%ﬁgﬁ%\ég%g‘gQ}F‘félg’%g?’ a@%lgg-lp E:ljf)eﬁ't ai ner
6 representation of said container code. 1 34. The nethod of Claim32, 2
wher ei 29.t heAslystemgeipieménting thaindthogtaf Cidinc2vy rcanipesing tai mean’ implechentimg edcher

code is_conprised .
2 ofthe steps of Claim 24.

1 30. The system of Claim 29,

2 wherein at least one of said means of Claim 29 is comprised of at least one member of the
3 collection comprising: an instruction processor, an inferential processor, a finite state
4 machine, and a memory;

5 wherein said instruction processor includes at least one member of the collection
6 comprising: a Single Instruction Single Datapath (SISD) processor, a Single Instruction
7 Multiple Datapath (SIMD) processor, a\ Multiple Instruction Single Datapath (MISD)
8 processor, a Multiple Instruction Multiple Datapath (MIMD) processor, a Complex
9 Instruction Set Computer (CISC), a Reduced Instruction Set Computer (RISC) and a
10 Very Long Instruction Word (VLIW) computer;

11 wherein said inferential processor includes at least one member of the collection
12 comprising: a rule-based inferential processor, a constraint-based inferential processor,
13 and a fuzzy logic engine;

14 wherein said finite state machine includes at least one member of the collection
15 comprising: at least part of a programmable logic device, at least part of an application
16 specific integrated circuit;
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3 of the step of 4 processing said first container code inmage to create
said container code image. 1 35. The nethod of Caim 34, further conprised
of the stwpoefs@1y ecei ving a nodified container code i magecragogsy2 and 3
wherein the step processing said first container code image is further
conprised of , the 4 step of rocessin i d first contajner.code.ipage
ba¥ed upon ‘édé"rral.nn%& Pfoggal%ﬁﬁﬁﬁ‘?ﬁ%? CHCE gﬁzua‘ief‘rﬁ{;!aeaf’te%e@?"@%r %frtﬁgtcgll%cg]og
COf ai ner cQAGHsIRIS: FibldProgfitmbBl MGHe Qtrra@%m@x;%la Progtdififngble ILddgc Blediee
generating said positional identification of sai d container is further 3
coltpri sed ofPLAR), & EasmpleznRrograntesblobogin®erisk (EBEPSn conpri sing the steps of
4 generating a | oadi ng-operation designation for said container; 5
generating a r - i i i f i nt. aj X B
GonEr at i ng Sncieft MRy, ROLRES O18H 8B Himba & BRI sy, 2
mepthod of Graitile afbmdctywhé s ebn-vohilemepogener ati ng sai d | oadi ng-operation is
further conprised of at |east one 3 nenber of the collection conprising
the steps of 4 receiving l.ocki ng indication froma progra bl e ] ogic
cotrol | er WREIRItn S W?‘Saﬁﬁléymﬁ@%%ilﬂc_é?&é_r%tn_ée,as%ﬁﬁe e 9?3%60:9?@%%’@?9
PCH US03/ 112 il ool O ot 9bMilQRkhag i drcabicaily MaHB3 (ROMYY net work
wi thin said quay contal ner crane; 8 erein the step geherati'ng said

| oadi ng-operation is further conprised of at |east one 9 nenber of the
co?4 ecti on wherpin saidgwriteablet ape-volatilel megeory rinrhidey ab leashteienaentbgr if the

oo o ; o ! e
ort ai ner or Lo RpTERSREr af s R irS leriide ROFu PRI R an
upgn sensi ngptRAlYidtedsRdinen-vbitild @aspgnder ; and B

—

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

3 comprising the steps of:
4

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

5 imaging device mechanically coupled to said quay container crane;

6 generating a positional identification of said container; and

7 sending said optical characteristic of said container code and said positional identification
8 of said container to said container inventory management system.

1 32. The method of Claim 31,

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

3 steps of:
4 acquiring at least one container code image of a container representation of said
5 container code imaged from said video imaging device; and
6 applying an optical character recognition process to said container code image to
7 create an estimated container code;
8 acquiring a first container code image from said video imaging device of said
9 container representation of said container code; and

10 compressing said first container code image to create said container code image;
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14 wherein the step generating said | oading-operation is further conprised
of the step of: 15 generating said | oadi ng-operation designation based upon
at | east woesfemier of 16 the collection conprising saidPCaakosigi2s: gnal
i ndi cation and said container hoist position. 1 38. The method of Caim

36, 2 wherei,n the step generatjn i d storage-location.designati.gn is
it her  conhraBgaateosmaging dsite belones i eptiechon Syl el yideo

desi gnat gQRerh O digﬁammaﬁie@granah ch£@8d cdupld®drtayf rom 5 said termnal

| ocation for said quay container crane; and 6 wherein the step generating

said termnal location for said quay container crane is further 7
corfpriXed ofhetmnethed epClime2y ecei ving a | ocation reading froma d obal

Bosi tioni . _ L .
Lot nal | LT P RauRifiaPlonkdinerbolld SRR by EAXmbRcABE Inc i1
r egei ver ohemorbdbesf thakblection phraprising thesadpd ofuay cont ai ner crane. 1 39. The

met hod of Claim31, 2 wherein the step sendi ng sai d. optical, characteristic
and sai d positi ceEctingafstof ableas o Pgsalﬁvgeﬂg??%%d% icesh@idt eps of 4

sendi | C t ] i te ting
e e R B e R o e e
coldl eatpesentationtediseidrconmimdr sededi ng- data col l ection is conprised of said
optical characteristic of said container 8 code and said positional

i dent i# cat.j.on o%ﬁa'%g cog' ai ner; Page 44 WO 03/086919 PCT/US03/11242 9
whér ei H- sai thedoeied R Giayn ?fs at | east one menber of a physical transport
colyl ecti on yierdi@ tEOHEY BéreRdtingGald (picslahdragteayticOMN¥ai dkaindratee fseophised ner

i nventory managenent system 11 wherein said physical transport collection
i s 3conpr pEthd step At | east one wireline physical 12 transport |ayer and at

I irel hysi . O A :
2 Uherin the soupeSemaeng il AARY kade TRk ol sfNEoMRRE o im0

identification, is
1 35. The method of Claim 34, further comprised of the step of:

2 receiving a modified container code image request; and

3 wherein the step processing said first container code image is further comprised of the
4 step of:

5 processing said first container code image based upon said modified container
6 code image request to create said container code image.

1 36.  The method of Claim 31,

2 wherein the step generating said positional identification of said container is further
3 comprised of at least one member of the collection comprising the steps of:

4 generating a loading-operation designation for said container;

5 generating a storage-location designation for said container; and

6 generating a terminal location for said quay container crane.

1 37. The method of Claim 36,

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

3 member of the collection comprising the steps of:

4 receiving a locking indication from a programmable logic controller within said
5 quay container crane; and
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3 conprised of at | east one nenber of the collection conprising the steps
of 4 witing said optical characteristic of said container code and said

positi onaWwo 03/08a¥ent i ficati on of said container to a renovabrasadn2ypl atil e
menory; 6 witing at | east one nenber of said sending-data collection to a
file contained i 7.saidr abl e non-volatile nory; .and.8 witing at

| e&st one rrenberdgﬁmé‘ﬁil% %@ﬁi‘?%@’gdéﬁcﬁca@&ll o ?)nre{% Qe%é’élﬁr‘ﬁlﬂggnﬁaéci 8 9
in;said renovabl @ papr¥Rhatile menory. 1 41. A program systeminpl ementing

the method of Claim31 by controlling a conputer 2 through a collection of
pr 8gr am st eperéimphestemgincmptingsaidtlegsingsppaptinmis furthez copmpriegdrighiedstanégr am
steps reside in r.y accessib oupled with said conputer. 1 42. A
system i WﬁP’Z’ﬁEﬂ@tﬁﬁﬁoﬁ%&%ﬂﬁ??BHSlﬁ lt%sa?p%() L, conprising a nmeans inplenmenting
eagh 2 of the sieepmimthg @ drRiddr hdstdPositldit bssedt dnodensingi angdid-codlediLisei n
at | east one of said nmeans of Caim42 is conprised of at |east one nenber
oflithe 5 col | echpbin sddhavayssomtpinedsrangsanduct i on processor, an inferential
prgcessor, a finj .ate . j . : ; i ai .
e T uct 1 on' pr ocsisfiiRt Gpid oGP doi @ Hodi I BN wfor NERGAT B ftasoni
conpri sing: a Sitrigkpondestandct i on Single Datapath (SISD) processor, a Single
Instruction 9 Miltiple Datapath (S|.MD) processor, a Miltiple Instryction
S gl o Dot perindha by EoneorBEGERdoNng AoRER BTG s COPMERT A EER Plie
Deagapat h (M M) ROOGEAS Slid I hdi efotionibsibRstdntfkéPibont 1R REMB&IE0) . a
Reduced Instruction Set Conputer (RISC) and a 12 Very Long Instruction
Wirsd (VLI Wthe ooffestien porRpigsing Said\DcBBpGasel tdRalissoBaid cattaing hoiss pesitiosai d
inferential processor includes at |east one nenber of the collection 14
conpri.gi ng:.a rulesb d inferential processor, a constraint-based

i nfler iaIT}ErIB%hgg8f¢E“ ggand a fuzzy logic engine; 16 wherein said finite
st gt e machiypigertiGhd/Ses g@ierdtﬁ@%hid%ﬁﬁag@m@@ﬁorpcﬂesigil@ti@lﬁis|f@ﬁhér(wm[pﬂﬂed the
conprising: at l|least part of a programrable |ogic device, at |east part of
an 3appl i &tgpoén

4 deriving said storage-location designation for said container at least in part from
5 said terminal location for said quay container crane; and

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

8 receiving a location reading from a Global Positioning System (GPS) receiver to
9 create at least in part said terminal location for said quay container crane;

10 wherein said GPS receiver is mechanically coupled with said quay container crane.

1 39. The method of Claim 31,

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

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

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

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

8  code and said positional identification of said container;
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18 specific integrated circuit; 19 wherein said programuabl e | ogic device

i ncludes at | east one nenber of the collection 20 conprising: a Field

Pr ogr ammatvDe3/@sd9e9 Array( FPGA), a Programmabl e Logi ¢ ArrayPCZUSOPLIAY a
Compl ex Programmabl e Logic Array (CPLA); 22 wherein said nmenory includes at

| east one nenper of the collection conprising: .a 23 volatile nenory and a
norf- voVAFPInS kel gtk emplQyicit dqast g rasH o aintysird quﬂng%@s at |east

on "Edmﬁg i@ G biinefinehibRARhLaRARnYVYsithd;! ©
rre?r)ory an uﬁéf:a%% %{%1@%%%11@%%@%% \k/)\helrngi 1n sal %ﬁi\%ri tgreéablneéyrslon-vol atile
menior y i ncl whesinataid plassicabtrenspertivetlectiont is eonPrisebof aideastone ovipaling iphgsican

el ectro-magnetically interfaced non-volat.il.e nmeno and an 28 optically

i nt%r f aced HHHKP ,#f ﬁxrgf%é%fg;}e ‘X“Qﬁsﬁ p&p{s%?)lt%fa@gporﬂﬁg?ract eristic system
provi di ng contai ner code recognition froma quay 2 container crane of a

cont aiqer i dghhkthbedf 0Yaim 399Nt ai ner code to a container inventory 3
managenent Séste conprising; 4 a conputer communicatively caoupled o at

| edst one vwheeinthesiepgending wid epiisakbeheractaristig ang said pesippnsd rdenfiliGagionps

conpri si QO residi I i upled to said 6
cogguter?8$B§§?H93%fé%ﬂﬁﬁééﬁﬁgkQ%QF@%ﬁféﬁﬁg%ﬁgﬁﬁggﬁﬁégk %p ed to said quay
contai ner crane, for each 8 of said video inmaging devices; 9 wherein said
pragram syst em i wrifitig tdié opiieabpharseerisic dflseid poogienceiespd soid: potidioganer at i ng
an optical characteristic of said container de based upon at |east one

11 %f said videodp aﬁanag%@%@}talﬁ? tﬁélﬁs?lat”ﬁﬁan%'ﬁslﬂlkei 18P} dent i fi cati on
of said container; and 13 sending said optical characteristic of said

cory ai ner code ?@Htiﬁ?hﬁleﬁl@%ﬁé RRMer dfsal dRAlInkLdaeE dMRctidn B file COMhREAR t O
said container inventory managenent system "1 45. The apparatus of Caim
44,7 Page 46 WO (Ridss8webleapntyebdild men@ry? apfer ei n t he program step
generating said optical characteristic of said container code is

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

9 in said removable non-volatile memory.

1 41. A program system implementing the method of Claim 31 by controlling a computer
2 through a collection of program steps implementing the steps of Claim 31,

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

1 42. A system implementing the method of Claim 31, comprising a means implementing each

2 of'the steps of Claim 31.

3 43,  The system of Claim 42,

4 wherein at least one of said means of Claim 42 is comprised of at least one member of the
5 collection comprising: an instruction processor, an inferential processor, a finite state
6 machine, and a memory;

7 wherein said instruction processor includes at least one member of the collection
8 comprising: a Single Instruction Single Datapath (SISD) processor, a Single Instruction
9 Multiple Datapath (SIMD) processor, a Multiple Instruction Single Datapath (MISD)
10 processor, a Multiple Instruction Multiple Datapath (MIMD) processor, a Complex
11 Instruction Set Computer (CISC), a Reduced Instruction Set Computer (RISC) and a
12 Very Long Instruction Word (VLIW) computer;

Page 45



3 conprised of at |east one nmenber of the collection conprising the program
steps of: 4 acquiring at | east one container code i mage of a container
repr esentwoniogns®io said 5 container code i naged from sai dPeradses/ireyi ng
device; 6 applying an optical character recognition process to said
cont ai ner code .i mage t 7. create an. estimated container, code. 8 Lring
a Birst cor}’t’l%ﬁr?igrsag‘gdégeir%’ﬁg Hr?%qbrdnaf{\%%@%el]e?ﬁggqr}qgnﬁg}hegeo o?he.s @%%Hgn
copt ai ner r&ﬁ{ﬁﬁg? aliuRIbAREd RfenGANSrabeSsr, G0dRstraithabed PifeRAGS! Roceonl
first container code inmage to create said container code inmage; 11 wherein
saisd vi deo andadmgy ldgicienginbel ongs to a col l ection conprising at |east a
video 12 caner.a, a.,digital , video.cane a char u 1
46'° The app e(;gassabc} %ﬁtﬁ ﬁ’%azf"S ,mafﬁime}ngfuﬁe% ﬁgqﬁ%ég&gmg‘ge eb%g)a(?qﬁgr ?(él%e%ég?d
copt ai ner  CQREfrisBYa lestipart bfed propraimstle Iedic dBeice, it ddast pas bf anappiivatien of
the collection conprising the programsteps of 4 selecting a first of at

| el¥st two obeafi integraied citkdii ng devi ces; and 5 acquiring said container
code image from saj [ | g ' ' [ ' 4

¢ o esent arAChAALppbh R AR BB oKl SRR R omGe AR LORIn
wher ei n t hecopipeginamasFiell Geopedainably Gate AAopt(FEGIA)Cchdraghamable Logic Anny
container code is 3 further con'?ri sed of t8§ Ré’_ogram step of: 4

cotpr essi ndPEd) e Eomplexdopgrammablelepic ARZYECELAYr eat e sai d contai ner code

i npge. 1 48 Jifes 2P RALAS & af Raf ond WdS: GOMRT EciRELGT chhBrifih®gham

Singh
stép of: 2 receiving a rmlgilfnl élg contai ner code i1 nmage request; and 3 wherein
t B pr ogr amvaddtdpnenmee ssd agosadkitiid memonyont ai ner code image is further

conprised 4 of the.progrgmstep of 5 processjng said first nt aj her. code
i ifge based"BFEH said qn%\fl‘?a}'f‘t?lgdmg‘@ﬂfyai“?é?é)es Ga%clﬁ’a% P gaepsy u%fg?het Sb@ercégﬁe
sajsd cont ai QgknrREE 2 WHRESble RorftYelatllRGndHidteaall U Reall CalpMBntdy (ROM)er ei n the
program step gpeneratl ng said positional identification of said container is
3 feurt her cwhgeins eald ofriteablee nen-volatilenmebwory dncluges eblleast tangnmedhph 05i thg t he

pr%gr am st egoﬁlegtfic;n comprising: an electro-magnetically interfaced non-volatile memory and an

28 optically interfaced non-volatile memory.

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

3 management system, comprising:

4  acomputer communicatively coupled to at least one video imaging device and controlled by a
5  program system comprising program steps residing in a memory accessibly coupled to said
6 computer;
7 said video imaging device is mechanically coupled to said quay container crane, for each
8 of said video imaging devices;
9 wherein said program system is further comprised of the program steps of:
10 generating an optical characteristic of said container code based upon at least one
11 of said video imaging devices;
12 generating a positional identification of said container; and
13 sending said optical characteristic of said container code and said positional
14 identification of said container to said container inventory management system.

1 45.  The apparatus of Claim 44,
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Page 47 WD 03/086919 PCT/US03/11242 4 generating a | oadi ng-operation
designation for said container; 5 generating a storage-|ocation designation
for sai d worsasaser; and 6 generating a termnal |ocation fom/usas/di2guay
contai ner crane. 1 50. The apparatus of C aim49, 2 wherein the program
step generatjng said | oadi ng-operation is. further .co ised of. at .3.|east
oné menber "S‘StFer ReTROPE ?tﬁﬁ ggrgﬁ}mgssiaﬁgo@ﬁ%l %‘F’%{Eﬁ‘ﬁ?‘g? éf%qn?adnqrecgg? Ping a
| ocki ng tadhGadldi Bt feh@Bne nindtidt 3FMRRLRedHRAICEmpARNE Phd Sogiint fibps ofai d 5 quay
container crane; and 6 determning said |ocking indication froma rela
netdor k W t hi n saiqdiriggaay leapt eumectainer ewda magsoim epetpiier r@r%ﬁ@tgﬁ%pﬁﬁ%%
generating said | oadi ng-operati.an i s.fur r .sed of at 9 |east one
mermber of the co(iof‘lga_cl, e!rgﬂggwii 'Oﬁlgsatligld%gr’]%éaré%@{del%s of : 10 determ ning a
cong ai ner hoi st HKjikd aM op@ce dhathaitr BEOEIiteh Progéss o cgid@dntadries codelinageadt in
sai d quay contai ner crane; and 12 determ ning said contai ner hoist position
basled upon sensidigptapn gstipaiedeamaingFode;ansponder; and 14 wherein the
praqgram step generati i i ! iS4 fk 3 i 1t he
5 30r agr am ot op Shtiiilch FE o e L3P RAREL KOR Leda M e R et Bt
upgn at |east on@ntaimdreepredentalién bfisaid obdtieiaed cderandpri si ng sai d | ocki ng
signal indication and said container hoist position.,. 1 51. The .apparatus
of 10 ai m 49, 2 VIHBESPIRE Spid fH?"cfQPE‘%ﬁ%P%‘% igiage fugeaty saidicqnieisy a@@m@g&t i on
degji gnat i O%h&ei%%gﬁ&?fdeo §m%§fﬁgrde%ﬁé_%ﬂﬁl(%Qrt&Qf&JTPeéti&Pc&ﬁ it hi ¥afith $7ded
storage-|ocation designation Tor said container at Ieas]g in part from 5
said t er m namergaatigica video camiedt, auiby cloogadaxionpledarrape; 6 wherein the program
step generating said terminal l|ocation for said quay container crane 7 is

furlt he£6_co I‘el ésp%gra fS otfltqai%lrggr am step of

2 wherein the program step acquiring said container code image is further comprised of the
3 at least one member of the collection comprising the program steps of:

4 selecting a first of at least two of said video imaging devices; and

5 acquiring said container code image from said first video imaging device of said
6 container representation of said container code.

1 47.  The apparatus of Claim 45,

2 wherein the program step generating said optical characteristic of said container code is
3 further comprised of the program step of:
4 compressing said first container code image to create said container code image.

1 48. The apparatus of Claim 47, further comprised of the program step of:

2 receiving a modified container code image request; and

3 wherein the program step processing said first container code image is further comprised
4 of the program step of:

5 . processing said first container code image based upon said modified container

6 code image request to create said container code image. |

1 49.  The apparatus of Claim 44,
2 wherein the program step generating said positional identification of said container is

3 further comprised of at least one member of the collection comprising the program steps of:
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8 receiving a |location reading froma d obal Positioning System (GPS)
receiver to 9 create at least in part said termnal |ocation for said quay
cont ai nerworoangs91940 wherein said GPS receiver is nmechani caCryusoduphed with
said quay container crane. 1 52. The apparatus of C aim44, Page 48 WO

03/086919 PCT/ US03/ 11242 2 wherein the program step sending said optical
chdracteristic adceLPg 2 erding-gparpLion ealgﬁ?tﬂ‘g\ ’Lg)éf'?lgﬁ,gm?’éle]éorrpri sed o1l‘o t he

praogram st eps of gendradiapdisRPage-Bagicaldebiprifich fORNDEEnthiRehR@t € a received
packet; and 5 creating said packet fromat |east part of at | east one
mertber of a sendiemgratinga a6 twhinadt i peation wHer ei stid aj @ayendpriginght acrane.
collection is conprised of said optical characteristic of said container 8
code safd positio i tification of said container; 9 wherein said
ne?‘moraﬁgenﬁ%eyag’p%ahseoas lalgﬁgﬂrrerrber of a physical transport collection in
10 xxommuni cwhdrei the progan ctefl\gaeratiyt saidleadiag-aperation isofintthérmmimprisvdof ar y
managenent system_ 11 wherel n_said physical transport_collection is

cordpri sedragi ongimerabertof ghecaljestiqn WFEWE&%%P”%I&J“{S Bhebort | ayer and at

| egst one wirel : j T t V. h&oi af. Clai m
52?‘82 wherein tﬁéé%?%é?a%%igtn plﬁ‘?g% |nng&gaa?%r0§f)atn|§§%tflgéﬁga{€ggﬁ%ﬁégt%\il lgﬁ%%as aid
posi tional 3 i dentayfcon@irnepnrane;andonpri sed of at | east one menber of the
col |l ection conprising the p ram .4 .steps.of 5 witing said.optical
chdtacteristic oéet q’amsowéﬁﬁ@?n%da@%{w 9y 2pdan i’@%‘éﬂrﬁ %‘tﬁﬁeﬂ%‘?f%}%ti on
of -sai d contai nefontfing rgEovabl e non-volatile menory; 7 witing at |east
one nenber of said sending-data collection to a file contained in 8 said
rerfovabl e nwhervinl tht ptograne step genexaithgosaid loading-operatien éx fugher qoamsised of atsaj d

el 10 (oL ROhLSEL) A SRRSO AR B Bisked BBl g 10 Temovable

10 determining a container hoist position based upon sensing a gray-coded hoist
11 shaft in said quay container crane; and

12 determining said container hoist position based upon sensing an ultrasonic
13 transponder; and

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

15 program step of:

16 generating said loading-operation designation based upon at least one member of
17 the collection comprising said locking signal indication and said container hoist position.

1 51.  The apparatus of Claim 49,

2 wherein the program step generating said storage-location designation is further
3 comprised the program step of:
4 deriving said storage-location designation for said container at least in part from
5 said terminal location for said quay container crane;
6 wherein the program step generating said terminal location for said quay container crane
7 is further comprised of the program step of:
8 receiving a location reading from a Global Positioning System (GPS) receiver to
9 create at least in part said terminal location for said quay container crane;

10 wherein said GPS receiver is mechanically coupled with said quay container crane.

1 52, The apparatus of Claim 44,
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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

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.

53.  The apparatus of Claim 52,
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.
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