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METHOD AND APPARATUS SUPPORTI NG CONTAI NER

| DENTI FI CATI ON FOR MULTI PLE QUAY CRANES BACKGROUND OF
wOrdasiNSENTI ON Fi el d of the Invention The pressrm/Us2005/018336

invention relates to contai ner code recognition of

cargo contai ners during |oading and unl oadi ng by quay
MESR{eD ok esEP ABRAS K HISAHTAP ORTBY Gl ONHA DOBR ADBEXTIFICATION FOR

termnals are tra i mari ne and

| and- based shippiﬁg&f%ﬂggéei%ﬂ?g%&§§8§erninals must
mai ntain inventory control for an ever-increasing
nunber of containers. Each of these container

term nal s operates under significant | egal

constraints, ephbRIGRODNDIGR BADTGRENTION th vendors,
| abor unions, or through government |aws and mandat es.

eP&r hiQ em&pts limt the kinds of inprovenents to
ontrol processes and systens. They al so

| m e imle tion of th L provenents. The . .

hF htesb o P TR, 0Pl R R RS toffaners during
loadinglaa8dnidagieg blylqaap pide trangs.t he quay side crane, or quay

g .
cranes, as they will be known hereafter. Transfer
operations will refer to transferring containers

Belvesh anfonhainer ship and a land transport by one
M@se—qmy—cranes. During the unl oading of a

Contafen srmérulPareardhgferpoiitebitween hiaf i ahldarbbdsad RRipping. These
code of each transferred contai ner against the |ist of

containrgATANAlS MUShAGINHBIFVENtoEn o fRirnt eYET-yiergasing mupmbengf containers.
| ' : elLd: f C | per .

et of [ UL TPELL 5l HERHL AL SRR o, v

contractsy prigtalvieyrdarsyv tibwe unioig, fodl thrduigheg®leeikentWaevsi sSndaGhdndgtes. These
less than 15 tg 30 seconds of that tinme recognizing

constrainfidinai terindsy ofdBpEovVesats tp shegrentery; coniolprpcgsses and systems. They

also lin{it{}gé gﬁ?lgmtegtﬁti ijﬁﬂggei_ljﬁ‘lg)tréfveﬁ{enﬁymn clerks confirmng

mani f ests. contal ner code is the only
universally required formof identification. The
container is _visually present on s§ eral sjdes of

clepPynt aﬁtr%e%ﬁf‘érbetmﬁpwet trafeRotb Anq HEdR3REhirpRIPOH Y the quay side
crane, JI)I]Ic ﬁ%lﬁ)g'&kﬁég,sasr ﬂ%ﬁg@ioﬁﬁ?ﬁfld&ﬂnﬂ%&ahgﬁ oIS %gér’aﬁt&ﬂsg will refer to

clerk ca Irmthe contalner co
transferdhg céntaintisfiegcen hecoataaree sipend hdand toangp@t by bheof these quay cranes.
cont ai ner aside for closer inspection. This is
adi sruptive process. That contai ner cannot enter the

DaFifE A uRbRLRG6F ¥ Rbstakef iHip CORMANRIeHOBorftirnisttBe container code of
each transferred container against the list of containers and their locations on the ship, known as
the ship manifest. The transferring of a container typically takes between 90 and 150 seconds,
and today typically involves one full-time clerk, who is active less than 15 to 30 seconds of that
time recognizing the container code. What is needed is a way'to increase the productivity of

human clerks confirming the ship manifests.

The container code is the only universally required form of identification. The container
is visually present on several sides of every container. Keeping track of the container and its
contents requires confirming the container code. If the clerk cannot confirm the container code,

the clerk notifies the crane operator to place the container aside for closer inspection. This is a
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contai ner code. There is an econom ¢ advantage to
m nim zing the nunber of unconfirnmed contai ner codes.
wOorteseldasconf i rmed contai ners al so pose a securd/ys2005/018336

risk, the containers are already on dry land with
. unknown cargo wei ghing up to several tons. A second _
disruptiy¢ pracessn i batsontaenes garfniot autet ba termind stosegenyandnntilesonfirmoation of its
consint PSS 108, OO DG DSPAOLY T DRBRIRE 4R PG mcontimed
containdte€@i¢s e ThER éncdhfrmdd esnthinedsaAsd posS acRblrdtyNesls th@@dediners are

and unl oaded for a single ship. Until the entry is
already eg ey tand qvith wkapwalcargarvagighiag bp oteyerbiongnow wher e t he

contai ners are, or even whether they have all arrived.

There is a need to quickly update the term na

Bosdcahd &ferk reneané Qliey coRMAAEOR Il Ay Shi mahifedyto hpda@ the container
) | asting records are not nade of the visual condition
inventopyf mapageateat sistene ohthgi teapinal. Thel gytry prases a8 take BiRBY hawtg, because

r ' i f I Si .

there arf LREE ISR I Tbh ek EIB g FIGHETION 3 Siefh i Sl the enrry s
completednfefthingl Samp@hent dées aloekiidve swhereethocdftabierd 41€, ér ¢vien @fhether they

transfer for several reasons. = The clerks may
have all; g3Hyed- g@p{eyls adwed fnauckly wpditadhe eanmal eoivgipgr inventory management
incorrectly update the container inventory nmanagenent
‘'system A record of both the visual appearance of the
contai ner code on the container, the container code as
confirneﬂ%and as entered into_ the caontainer inventor

ety EEnesiEg SeEcafys FranroHBRde 9idBntisesl canditipe paHapdyTed containers.
C - r
Todsy, SUPHEAOCAMAL P EeFRY AR} 2 hBUR ihhoeffitnt DPUTANGH damaged
containgxc Theret i® aaneednoanspect thef @neaisrs awd/og ceatet thesd excordealt the time of
the’erm’nal, or after leaving the term nal.

L
tranSfer%ﬂ%sp%E‘ia f35®ese containers can identify visibly
‘ . q . . PNy '
. The%@%ﬁ?%ﬁygﬁ&%bw ESnffHiCa P(%t ns n@g,gﬁ%%qggogﬁ?lggﬁngé%F}I{%ontamer

system

rocess I's I nvolve

inveaturp snana@nérv \sgnem oA ragpd io€ pothahd etshall appdaragceaditthe container code
unl oadi ng operations by quay cranes. The containers .

on the gordpigess Ly qptainegsade ey cmdyed and aesnisreduny theeantaigergnventory

manﬁ%@ﬁﬁg %ﬁ%ﬁthatnhl%ﬂ?id&?tﬂ%%s‘&%pﬁn@i@g) _create dangerous

nts in the quay Crane vicinity. For this reason,
¢ Danidged f @nedinggeophye 18&hrto alagudiys andnasurhiie TRWRS against the terminal
possibilities for dangerous accidents. This na¥ | ead.
management. Damage may occur to a contamer before arriving at the terminal, at the
terminal, or after leaving the terminal. Inspecting these containers can identify visibly

damaged containers and help pinpoint responsibility.

A similar process is involved in loading containers onto ships. The invention applies to

both loading and unloading operations by quay cranes.

The containers transferred by a quay crane often weigh many tons, and mishaps with
these containers can create dangerous accidents in the quay crane vicinity. For this reason, the
fewer people near a quay crane, the fewer possibilities for dangerous accidents. This may lead to
lower insurance premiums for a terminal. There are safety and insurance advantages to

minimizing the number of personnel working near quay cranes.
2
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| ower insurance premuns for a termnal. There are

safety and i nsurance advantages to mnimzing the
woenwbers3gf per sonnel wor ki ng near quay cranes.PO0ES$2005/018336

clerks typically use a clipboard and a printed ship

mani fest for confirmng containers. The clerk confirns

the container code by circling that code on the

rinted.ship.mnifest. A second cler hen t t he .
RE0 FRRy bRCHRR, 608 clpBRET A, @ited " peBiSse 7 confirming
contain&QNTRE R&Jk | BUAALPIhe BHNAGETESHe BY TirElhg tiht 'BYAY on the printed ship

termnals, there are pay scale rules for clerks,

manifestrafi s¢gond clete eheaxtypess theecanfirmpiéons| igicks aggwuterk eisbais dpart of the

. as._opposed to_pen o aper , n_comput er tablet,, or
containg) iy Y ke BN adde B Bh ey AR Yoert arc iy Sgple fles for cleks,
makingKEyibRaxgedserds tHel&k £ adeca keIBodrd] &t @fhobritotpen RhPap&Ben computer
whi ch are both painful for the sufferers, and a cause

tablet, grovoi¢enistarfaseeAdditiprally, Tepettivrisd oa keyhoard fendy toewgte job related

health pfr&)rler%s C"gfmlf‘#eé%%}hgl%ﬂ@?f Fo(f\?lgenéutff Pils, M3 ta%gllsevl‘ahf:nlgurance claims.

I NCFedses I VI ty ‘and accuracy of hufan
clerks confirmng the transfer of containers by quay
cranes. The contai ner inventory managenment system of a
- Teswmawrizedbers ispdged Ay eeneanss. cofln deeogaitionetystgBnrivdiich increases
: rit .0l A1 Z] I .
e o RFOHE AR 87008 ARV B DRl by e
cranes. ThS p&tthinthiavenotyahiigsmamdystemfaateningingeiaspdanigg quickly. There
records of the visual condition of the containers_and )
are ecoppigicc and SEHEILY AdyEYages Pemybmizeg the npmber pfamgenfirmed container
codes. ’fﬁe?[%‘?sf fien J I?l@&?toafnl@p&q\ﬁﬁen&ﬂ%ﬁerg AndloP cHafed f&ggtl%iing records of the
nunber of personnel” worki ng near quay cranes. ere
visual canditiah 6 tiedscmndinge and thendontdiheticoged dxerevsgnindd deald dmeds transfer.
by clerks and. the nunber of clerks. BRI EF SUMMARY OF
There ang-pdvaRkReREricONABY7dRS thegpunples of persARned vorkimedar apay cranes. There

are also\ﬁﬂ(férﬁ%l’%s & ﬁtgrgiﬁg?é g EI‘ES/LB% ﬁg géﬁ)%altdg By %f@?ftsaéﬂ?ietpg ?Qﬁjﬁexf Sclerks.

containers cranes”in trans
operations. Aspects of the invention include a

cont ai ner Cod@Rﬁﬁ£§@Nﬁhkﬁﬂ’é¥§?ﬁ$§§2ﬁkﬁ?&ﬂpd for each

of at |east two quay cranes. one inmage frame

eqguen for a.confainer viewed b caner.a n each
PREFOT e v ePtgToatdryss The viriols feqds 10 1SompAbp diesagainer code for
containdrd BatHEEBy QR{T RAs if BeRFApetadiohdle | mage frame
sequence Tor ‘the container. Receiving the human

response creates a container code for the container

hand| ed .each. qua rane. . The human response. nma e

ARGt (o RGtioM S Aot G eteP DB SR b method for
each of laDfe@§tf R QuaR BESS. AN asiBNE frahfteseqIMRBLIH O cdhinBeviewed by a

i ncludes at | east one image frame of the inmage frane ‘
camera,seitjga¢ic ef thgs quay cranes, is provided to a human operator. The human operator
responds to the image frame sequence for the container. Receiving the human response creates a
container code for the container handled by each quay crane. The human response may be

through use of a keyboard, pointing device, acoustic interface, and/or eye movement.

The invention further includes at least one image frame of the image frame sequence, as
well as, the container code for the container as products of the invention’s process. At least one

of the products of the process may further include an identification of the quay crane and/or a
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wel | as, the container code for the container as
products of the invention's process. At |east one of
wa bespraogiuct s of the process may further i ncl uRler/e$2005/018336

identification of the quay crane and/or atinme-stanp.

The tinme-stanp may either be when the quay crane
time- statmxaﬁlé‘ﬁetrmmt@mpsnandﬂmr betvehen ttheequaynaaneoparsédr eccurs and/or when the
human %:nq§ ocﬁ certain aspects of the invention, a

S%ﬁ 8 F&P°1%vent ory nanagenment system may recei ve one

or nore of these products, which may be used to update

the system Archival itens generated by the

Imheridinosepsctpradciés sinpensioar abcqntmmﬂ Ugentope nepnageseningystem may

identific on .an ne tinme
receive gRE Rt {rgfe gftté%% P “C%ei”é}‘c "e‘/?b Ysstip %%‘ii‘?eg{g’&%iqeff‘n

i nsurance claimprocessing. The archival itens are

al so products of the process. The human _operator nmay

Aaehivadritegisr ganeraged by dyy inyprtiamie peasessr preforablutindledesthe quay crane
identlﬁgatfg)ggf Id gE?ea%theneggg?n a y%hf: grgllzl [Titdl %gn%glr gﬂ{@e&grf‘ l.P(fJ‘ z}nd assist in
insuranée€siginy prgedstig. Tﬂﬂﬁﬂhﬁﬁrlt&ﬁwﬁé alsbipgdtiucRh MY probéddm nat e

the containers. BRI EF DESCRI PTI ON OF THE DRAW NGS

Figure | A shows a sinplified system bl ock diagram

[ [ n

gﬁ% Ihl#glgﬂ Iﬁ)ﬁé?@?oror#@/ glﬁ{lgeggﬁre taatqgggbr%gﬁﬁ%g%ﬁlggs 1% a?\i\éasgt)ne of the
followig® Mags: %Zodnﬂdﬂéﬁt@hyanﬂaﬂp@ﬁ@iﬁé&wﬁymeemcﬁlﬁ afid pandatit®ns are useful

termnal; Figure IB shows the transfer operation
for resobing té)@tqoeﬁmepr:@dﬁsehghg%my Hhpmaipgte theagqniaingrs t he

exanpl e systemof Figure IA; Figure 3A shows the

program system of Figure 2; Figure 3B shows the
progran1systenﬁﬁHEEJgﬂﬂ@uﬁT&aﬂféﬁigﬁbBBfﬂVHﬁGSurther

operations; Figures 4A and 4B show detail flowcharts
Figure bA hiogusr & S&Apliﬁ'édgGyﬂerﬁﬁbleﬁ(}\d@gmrde'ndudingf t\xt(hquay cranes, a human
nnunlcatlﬁns i nt.erface on a .qu cran gure.2;

operating, ieiing gad, SRapoREE R o, FEPmBRIB GMH B PG b chofaingy inventory

manage?rﬂ:ﬂt §RERE AL Corindri toiniiRal2; Figure 5C shows the display
i'nterface of Figure 2 with nore than one display;

Figure FB gluw@ tﬁAtrahﬂfmsomraﬂlenaplledtiooy\chart of receiving from

rigure 4 S OB 1o B epn ot Senghpistig AT 2% T oure ©8

Figure 3A shows the program system of Figure 2;

Figure 3B shows the program system of Figure 2 and 3A supporting further operations;
Figures 4A and 4B show detail flowcharts of Figure 3A;

Figure 5A shows a detail of the communications interface on a quay crane in Figure 2;
Figure 5B shows one example embodiment of the display and interface of Figure 2;
Figure 5C shows the display and interface of Figure 2 with more than one display;
Figure 6A shows a detail flowchart of receiving from the human operator of Figures 1A, 2, and
3A;

Figure 6B shows a detail flowchart of Figure 6A;

Figure 7A shows a detail flowchart of sending the container code of Figure 3A;
Figures 7B and 7C show examples of the container update messages of Figure 2;

Figures 7D and 7E show examples of the archival items of Figure 2;
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Figure 7A shows a detail flowchart of sending the
contai ner code of Figure 3A;, Figures 7B and 7C show
wexmapiaess of the contai ner update nmessages of HTU$S®02018336
Fi gures 7D and 7E show exanpl es of the archival itens
of Figure 2;Figure 8A shows a further aspect of the
Figure § Asleows ofiirthenaphadf tfe iopertianisonetbbd 6f gperaicd; of Higure @; 8B

. ws sending to the. contai ner manage |inv or S
Figure S heRRERQnE a1 cORGINeL Bt DRGSR, A 5K
Figures 8RS OBsHOk fuhfed :ﬁp&‘ﬂi bORE ifVRhHGHE Réthbd OLFigared 2aid 334
Figure 10A shows the canera direction collection;
Figure KAgshoavsitbBcahgaslire¢tenxobastiing ect i ve col | ection; Figure
: 1QC shows the pan directive collection; Figure 10D
Figure [FSHONS e 7ot R VaieP IS0 col | ect i on.  DESCRI PTI ON
Figure K€ shidk/sieREFERREL: i EVBIAHENTS Aspects of the invention
address the various needs for recogni zi ng contai ner
Figure ghowsdhe bghting diesctiveheailgbiden. by quay cranes in
transfer operations. Aspects of the invention include
a contai ner code recognition system 1000 as in Figures
| A and 2, DESCRIBTHINSOLSTHERREFERRERBHEMBOIAMENTS he
quay crane 110, and contai ner 220 transferred 222 by
Abg:caualythe riavatidid Addishiheevariope hadd3r fol Bedognigin@vidd&tdner codes for
. 302 image frane sequences 130 and 230 for containers
contalnq_rgbarzsf%ﬂg by guaygsgnes i HANSEH OP§TAHPNS.r espondi ng 312 to the
i mage franme sequences 130 and 230, creates the
cont ai ner codes 140 and 240. The contai ner codes 140
ARskcRAST the énviehgon Behide 32dntainer hede exrbgiirien sydsra o0 vs in Figures

managenent, system 30. The transfer operations 122 and .
1A andp3p fojr conteinpiss{0n tsanafesredal?2nBY SBfi1URY e d | @oArdicBtainer 220
LIV \V t .
wansferl B £ B SRR RERE' 10 % S0l AR LO¥E pETAM302 e frame
sequencep@BAtndA30 forhmntaimems 1 2petd22). The hmandgieeaton, rspoiing 312 to the
X ransfer operations based upon the inmage frane )
image SFBECTR3G il W CTeptss th SARRRET 6pessatd0otnd 345 THgqeontainer
' 71431 o] f h@n
codes L4 s e T R e ok PR e B 0
operation 62 and an unl oadi ng operation 64. Figure |IA

oWs ans 300 provi di )2 a hyman operator 10 w th :
'f‘q:‘ag%ns?%é)rpgratlons ?52 Xrlldd i&gofgliolgures 1K anr& 2 may be sent ron\4vI the container
inventory management system 30 to the system 1000. The quay cranes 110 and 210 may report

the transfer operations. The human operator 10 may determine the transfer operations based

upon the image frame sequences 130 and 230.

The transfer operations 122 and 222 of Figure 1A are members of the transfer operation
collection 60 of Figure 1B, which includes a loading operation 62 and an unloading operation

64.

Figure 1A shows means 300 providing 302 a human operator 10 with image frame
sequences 130 and 230 for containers 120 and 220 viewed by cameras 112 and 212 on the quay
cranes 110 and 210. Means 310 receives 312 the human operator 10 response, based upon 132

and 232 the image frame sequences 130 and 230 for containers 120 and 220, respectively. Means
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sequences 130 and 230 for containers 120 and 220

vi ewed by caneras 112 and 212 on the quay cranes 110
w@s5/2u885 Means 310 receives 312 the human operGi/v$2005018336

response, based upon 132 and 232 the inage frane

sequences 130 and 230 for containers 120 and 220,
310 creates pekaid/ 242 confpems8ds dland @40 farxantring 420 @od 239 handled by each

ot the oG8 kg ThENEL A" MBe 28 188t 506 ORfa 20 208280 R continer

inventofOmhgeMenCHeRm 0 and 240 to 322 container inventory
managenent system 30. Figure 2 shows communi cative

coupling 116 between an optical characteristic system
000 and a wireless. .network i face 520. .The .optical.
Bredie.2 e s bR RRun 550 e, HPh e, 26 St iRlic system
3000 arfdl HWidicRg néRrk REEadel RO THE epigit Chad&terigtitdsyRiea! B0@EDbperates the
provi di ng optical characteristic 3250. The optical .
camera chigy areeiding ithe dpagefrannoeqisase o0 cal piedaraldy eproviding optical
[ : r e [ aract er i C "
charact%%éggaﬁ. L (}ﬁqr{j:gfa&e‘itr&'ie%s{lg %ﬁqig&r} g’f(:)gg élg%f &iﬁ_llc%facﬁaﬁclt% rg%o&nmon to

e Co ni cative cou ures

generat@ theytits & haravderistid 3o50physi cal transport or,

preferably, at |east one wireless physical transport.
The conmuni cative coupling 322 with the contai ner.

T RORlubiPROP SRRz, 2 R Tl T Y 08y 15 L VL physical

transpoit @i pieferatspest Bawfonk heirélessepliysionl trand@o OMh@co®municative coupling
.inventory nana%enent system may preferably use. a )
322 with dhgapoptainenny oy BB SYHPGUPEY or B1RYWSt be distinctAopn either or

both of 3@668@!dgng§ 1$69R4 316 1 cePQLN sgggygggﬁ%tk/grﬁl&ﬁ ﬁ%uwn‘?aqner inventory

ommuni cation I nter W w el ess
managenehygysten mhe pfederablyaQe a kpdedte,oardlmemetorkli ti ons and
for sone aspects of the invention, the |ights 230
preferably operate with the camera 216 for view ng 214

g%meai st%ﬁt@%(ﬂwel? 5@%%%% 1 I@’,‘ﬁﬁdﬁ? gorﬂmhéﬂzlggf(ﬁ{] coupled 216 via

eratron 2 e conputer ure
commugioatmnnineafacy 21 § withupirdess5ebvavktihtetfaee 525 flordse certain conditions and

i nterface 540, which receiv 312 the respons f the
for somgsaTFtoPGIER Bivenien. 'Fhe_e‘ﬁﬁ]_&%?ﬁ%r@_g G Oﬁavp%wltgﬁﬁ%&@wera 216 for
Viewinguf’ltg c%%ta%elf Qgﬁ g?rqgay B‘Qh@ﬁim&r%{%\@ t% stROBHSEbE 222.

I nterface, or ‘eye novenent. e conputer 510 in
Figure 2 is comunicatively coupled 536 with the

i splay and .interface 530 which. proyides 2 e .i.mge
FheRambuft ool TBte 12 80mrGn KR S FRP Ber R SHIML B response
interfacd 380 CORRH r&leivR 8 10 Mh& t3P6Re Bfitfe H&Hﬁﬂ;ﬂb&%k‘i@] Yhe human response

coupl ed 522 wth the wrel ess networ
may be through use of a keyboard, pointing device, acoustic interface, and/or eye movement.

The computer 510 in Figure 2 is communicatively coupled 536 with the display and
interface 530 which provides 532 the image frame sequences 130 and 230 to the human operator

10.

The computer 510 in Figure 2 is communicatively coupled 522 with the wireless network
interface 520. The computer 510 is also communicatively coupled 562 to the inventory network

interface 560.
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interface 520. The conputer 510 is al so
comruni catively coupled 562 to the inventory network

wO0 moen f4age 560. The communi cations interface 218 W0S2005/018336
Figure 2 may preferably include the follow ng as shown
in Figure 5A. Means 280 for receiving from 282 the
ThereommiRagorfsi interfacerd @ of Faguee §eu%en!®&r%ﬁ indVedmtheBBowing as

shown {512 ] engr a%ﬂ gﬁ@q'r??{cfsﬁsv?r?ga Qny %@arre Segéjﬁ grs% image frame
sequend¥ERES Mefls 208 o heRRink| Nebrif18sse® %ﬁg‘éfrﬁ&e sBBERcE P8Based upon

sequence 290 to Create a conpressed Sequence within
284 thetfing immge Game 0ODicas: SifoMeann 294 @mﬂl@nﬂmmﬂm@lelcm@sserdamge frame

ences are preferably noti
sequenc&é??é tglcreattfhg coﬁ;gbeé s‘fﬁégpcgrvgﬂﬂp 613;1 ?U(fd; ?hoasfn n Figure 5B.
The 1mz¥g%tﬂ'3an9§ seQMéhcks ﬁ@%rﬁ@fab%ﬁ@% imag s&ﬁ@ﬂéc%sﬁﬁgbnbfmgtﬁe image frames
rame sequences may include a sequence of conpr essed
are prowgde¢d 3t Iashategatet one Eiomgimss sesdndrot i on vi deo frane
sequence. The first approach today tends to use JPEG
conpression. The conpressed notion video frane
RS LERP R sSTAY inkiedfrimé e @lenbi3EMay Thelud addeditrikSéfempressed still
1000 in Figure 2 inplenents the nethod of operating
frames tcniea cmlerﬁssaeé nncﬁlcmpvdf:@tfna@ewqh@w«pr Beg At Ppepeach éedadi tagds to use
JPEG c?%lpr&s%) hte com \rl\él eg(fpl}lrgtﬁ %nZ\(f:lo e%e5 2ur<]:xq 2B p(l;tr ar : gﬁQMPEG
Some of the follomnng figures shom1f|omcharts of at

| east one nethod of the invention, possessing arrows
Fhe roregrer sydennioifers . Fignesd anplomentsathes mgiiody of reperating the

1nvent10fn|’ %‘f)ep%fratﬁso P%lgg gr(?#%rpugélbggﬂeg?%fgggg 'ﬁp%%é#h% is accessed 552 by

computapsaroab idBctahe peragiantd dsrrtﬁame&ma@ﬂpemloupon a conputer,
inferential links in an inferential engine, state
transitions in a finite state machine, and | earned
S
S50 A BTG WAL ADSL ARG 18 PORL AR v mvenion,

possessingl dreomsngith Eﬁieﬁa"nlcagluﬁlbsmbﬂ“ﬁeﬁel drfowsmay eiify the flow of control and
instruction sequence in a conputer. Entering into a
sometl%?éeé%ta, SERROTIHE awplqmeéfaélﬁm dnclydiaghat fsaste ORF rRjograsy gperation or
progran]i ﬁ%&d 'xQ&m ofnI pﬂ%?]t ﬁlf%ﬁttﬂzll MiksPRS §rln l3+1%ré[1‘{@1'ai %ngme state
shlng a reftu d triggering a collection
transiti(meurl pfinite Stat maﬂnm&l, allitEIe‘amlleR respbigses pathat 4 aeurslf network.
termnation in a flowhart refers to at |east one or
nore of the follow ng. The conpletion of those
' r Ot I
PREDBAI of ¥R ARUWEREE ferk o 3t RAR G d 0 MRl Entering o
subroutim@ppi anmacido msqumcawncseqhqncshmraecbrmLMre Enteriagfintol 4 degieatnede of an

_ chine_.return
1nferentﬁ graph. Directing a state transition in a finite state machine, possibly while pushing a

return state. And triggering a collection of neurons in a neural network.

The operation of termination in a flowchart refers to at least one or more of the following.
The completion of those operations, which may result in a subroutine return, traversal of a higher
node in an inferential graph, popping of a previously stored state in a finite state machine, return

to dormancy of the firing neurons of the neural network.



10

20

25

30

to dormancy of the firing neurons of the neura
networ k. A conputer as used herein wll include, but is
wozsti4est ed to an i nstruction processor. The PCT/US2005/018336
i nstruction processor includes at |east one
i nstruction processing el enment and at | east one data
provogsitir ag uedddreeein Wil amthudiabat ipnotclesgediy al iestaretion processor. The
ntrol |l ed at | ea(sst one | nﬁt ruction ocessi n

instmct&%eq{gﬁ%s_sor-rlﬂg Sfjse?talF?s (OIF Anstruetion, Drocess: cir;lg]ingntt %‘ldg&t least one data

processin@aslenRA€ &dcht Bfaf Slob@inBIeledRBt IcBRESING HYNaPNQREDRE! instruction
responds to the operation as a programsftéep to control

processinigeelefagnd. execution unit in at |east partly,
i npl enenting the operation. The inferential engine
responds to the operation as nodes and transitions

Thé bperatibe ih if 86®Bhdrekefeiisa@natbiRaR dorePON tiRNEI1IEREH . YIHRinstruction
an i nference database in at |least partly inplenmenting

processpieespiuls 40 i thi oparaoh ag p irogramyiielk to eeitnhdie datatexecution unit in at

A T R e L A
nodes dnidetrdR@icisi Wihiasthat inf@asial OREpHBARA usdn and iMbdifyisd AhCinference
collection conprising a state and a state transition,

database ripy| aé test ipaglyatmplementinga the gperatien. ofer aqurdnnetwogu respgrds to the
operatiqi_xrgs\lﬁ?tgéglﬁ qigtﬁlg (l)e%,sp é%rﬂg,re {) 1%%9@‘@2@%{\?%%&%8%?&168 Lﬁrn(i)tﬁrsé%e machine
responds }t6 o brods &ti 1gast @n@ meaiiRE af laOihitkOstate SUPERIoh Scomprising a state
provi di ng the human operator at |east one image frane
and a statgdgapisen figyleneatiag gt lspH eartly, hgewperatioh t he camera on
the quay crane during a transfer operation, for each
of the quay cranes. Operation 1022 supports receiving
Figare BAesHowsatheopethad Wl éperhgoms esysR&LJ00AFig@s 1A and 2, as
i mge frane sequence to create the contai ner code for L
progran pepT Withuy the Pregiam| systemy] Q0Reofdigyre & Siperatiopl 0d3 suprexts providing
the hurr}aneo QLY ot 'iérﬁgte&q‘e 193?% ﬂtdfn%'}ei&%ge ?&QH{ %&ﬁaiﬁgﬂ\qé@g’d frgx% the camera
contai ner code for e contalner to the contalner
on the guayentaae Wuniagaganmstér spyesiten, f6i0eachashthef quayecrguey Operation 1022

cranes. The thod shown in Figure 3A and, subsequent
SUpPOTETeGEIVANG Hier) thehWIRY) eRREMPEY reRORRSAISCH WroNGBE 1187ER figne sequence to

create thE LBftaMRE Al ‘P(Qstihg -C?Bg%a'ﬂ}%zr}ﬁnm@éf d &le%ygﬁgrl#egg’?lta Fn%eof the quay

conputer control ast in part
cranes. ©pstation Cld3Prsupports shdingathe comaingr ogdeaforshe pontasiet tache container
in a nmenory accessi blg%fgtgupl ed to the conputer. The

inventoyy; YRagRNERS SIS, fr £a¢ £ 43y §FaRs%pl enent s t he

operation. The conputer includes at |east one nenber

of a collection conprising an instruction processor,

e hnefhedeshbwalin Engire18A andrsabiseguentdiigwek magrbd impldnminted as means

st at e machi ne. Thsla I nstruction processor
for performing these operations. The means may include at least one computer controlled at least
in part by a program system comprising at least one program step residing in a memory
accessibly coupled to the computer. The program step at least partially implements the operation.
The computer includes at least one member of a collection comprising an instruction processor,
an inferential engine, a neural network, and a finite state machine. The instruction processor
includes at least one instruction processing element and at least one data processing element,
wherein each of the data processing elements is controlled by at least one of the instruction

processing elements.
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i ncludes at |east one instruction processing el enent
and at | east one data processing el enent, wherein each
wmtoos/mei3gkat a processi ng el enents i s control | edPdlyUS005/018336
| east one of the instruction processing
el enents. Figure 3B shows the program system 1000 of
Figgte 3B 3hawith Aregrpmoeystemgl 090 of &agitre 3rapd GfA supporting at least one of
following o at i ons,. eratjon 1052 supports.
the follgPing AR TGRS RS 05 ¢ RHRCt R 1508 7 SIPDOS HBFEUTRehS0 for the
containérO€Rie1 40 BasRdupiROthet REPHIRE FARS for SAAeh Mot of BRS{uANEranes 110.
of the quay cranes 110. Qperation 1062 supports
Operatipe d 862/ bunpoats geceyving ratuey dinge-stanp Bt hwitththei image ffamengequence 130
sequence, 130 for at t _one of ,the ay ,.cranes 110.
for at 1RECRENTEE By lonB b DiteroE g oEmet iR RS e by crane 210
for the édtaihdtecode RUBitH eFeaeOflGuatdanelideritidfabioR 2601 R BE @BRainer 220, for at
identification 260 for the container 220, for at | east
least ongpéthgfqueyieragesyltr anes 210. Figure 4A shows a det ai
flomchart of operation 1032 of Figure 3A including at
| east one of the follow ng. Operation 1092 supports
B0fl 4 shdies 4 espd Mo chAriBf Speationf W32tITF LR BAI iAEdHMEEE least one
to the contajner inventory managenent system )
of the fofewing &veraton KI9dpwwpperts eadinggtheHesppnss timensanp dapthe container
f o} .ner £ copntai.ner .hhventory ..
code 0 oA S RSP 406 LRLBARBI DG fgng e sy
time-sta@aYoraharentatenicbld entheotontaifiertinGertoryt Mhmemendsystedn. Operation
the container inventory managenent system_ Figure 4B )
1112 suppgite sending ithe sy Cepne dg@}tgiqagqap for1 Queoqsoqtalgqr godgato the container
. ' ecei pt of a conpressed inmage frane
lnvmuoéég%%%%gggﬁ%ggg{shomn in Figures 5A and 5B. QOperation
1132 supports processing a conpressed i mage frane
sequence 290 based upaon the container 220 viewed from
FigurecAhrshoy e refigementof gperptien 492 ofilgug 54 gupnpsting the receipt of a

: at i . i f .
compreLE TR SRELALLER 07580 1 5P Bk L 590 R0 on 132 uppors
processipges@mpraged haagenfrgae téqieRcesEIRREE upon tHeecontyimd 220 viewed from

operator. Figure 5B shows. an alterpative, often )
the camgraaf b4 08 dhe iy grang i Ooduringethiteasiey onprgtipn 287 fta (seatg the image
. _ ¢
frame s@ucfit NP0 Eigh 2 Roporfint | RIRuBRorly oty SR frame sequence
to the heroapogssted | mage frane sequence 290 for the container
210 viewed fromthe camera 212 on the quay crane 210
during the transfer operation 222 to create the inmage

If{:ilrggfén?}% m%gal%%tiggg@ ap&%%n‘gg{%ngio%g@gﬁtg@ hd Gi€plaf'BHE interface
530 of Figure 2, for at least one of the quay cranes, including the following. Means 620 for
processing a compressed image frame sequence 290 for the container 210 viewed from the
camera 212 on the quay crane 210 during the transfer operation 222 to create the image frame
sequence 230. Means 610 for presenting the image frame sequence 230 preferably drives 614 at
least one display 600 for presentation to the human operator 10. In certain aspects of the

invention, the display and interface 530 preferably includes a graphics accelerator circuit driving

one or more displays 600, and may include means 610 and/or means 620.

Aspects of the invention may include more than one display as shown in Figure 5C,

where the display and interface 530 of Figures 2 and 5B includes four displays 600, 602, 604,
9
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| east one display 600 for presentation to the human
operator 10. In certain aspects of the invention, the
walzephiapszand i nterface 530 preferably incl udesP@r/uS2005/018336

graphi cs accelerator circuit driving one or nore

di spl ays 600, and may include neans 610 and/or neans
and 60@2U1is Asqmap,hesm@f bt hpeefierrod icgmainwj»tuatﬁmvlsu@mrmNe thehawmber of quay

as_shown in.Fi e the displa . .

cranes ieidfer Bieg SBMESORRCR, 4 SEisEdn EBTHIR abiico i ivention, N i
pmﬁHQngph@%qb@OO 602, 604, and 606. This exanple may be

preferred in certain situations, where N, the nunber

of quay cranes providing imge frame sequences, is at

1R RbrRy 2CELIR B R Bho R ONCHS Rl g 10 e

responsEbgBrg@re%AA é}fd 7,868 fkther ﬂha@m: hieadh ¥H@Bf BRFHIEWing bBetati®ns shown
onse of %gres A and 2, may further include at

in Flgutee@gt Opereties 111 swnﬂorté\xpcr@gwagaéﬂ%uftoamﬁlesmgm pwrﬁpgdf)@ keyboard

responsg%ase(aag pog]tr a %g%ra%ﬁeo E:ﬁc'cg tr%gc:}%%t% ;t]lge é% %1]c {318 6%(% ﬁperanon 1162

support$ @i armfrsmcme AGBat @pé‘rﬁt@ﬁtle atpea-taosd fkp&ise ®a6k. upon the image
Operation 1162 supports receiving 312 fromthe hunan

frame sefispeg tgreraate thepromiaings €gde. Lpseriva 143 sHPRYSGeedeng Figgethe human

L. [

operato%%%ga?cq}é Sﬁ? é%sgl‘d‘@lﬁ&‘é ﬁaferlgﬁ {ﬁr&‘ng s&) en&e A a?%ﬁ{ae%h&%er code.
acousti c response based upon the |nage frane sequence
to create the container code. Figure 6B shows a detai
Bigugsp 6B athiows a fleailogf epesafian SW2 opdiigitre - 1@peration 1192 supports

r n

collectnz%ﬂgﬁ)l tB%hl?IgéIll § grbtrdggg é?tlsttlla?eﬁgﬁ% O@Q{% ;8{)?5%% %&)pg}'t% Browdmg the

acoustid hpagseust epe@ap@mlmcm f00d. p@ﬁa’anmeqagmlsnppnmt mekiving from the
Qperation 1212 supports receiving fromthe speech

speech regoUheR foshthe seNtaNGECdnt ai ner code. Figure 7A shows a
detail flowchart of operation 1032 of Figure 3A
Operation 1232 supports creating a contai ner update
FRigasa@A shoods ud dergil tfhevabartt @i operatmadH)3Roof Flgare 3A. Operation 1232
cont ai ner. QOperation 1242 sup ts sending the

supporty, GFRRHN & CANGHRTURMBES HISEAED s dhea POIAITE T Gl frythe container.

Operaﬁ{i‘iﬁrl%@%gf)oéé’ st Fl'x@ %ﬁt%m@?’l?gﬁ &&%Q%é"’ ’éﬁ@’%ﬁél&ﬁ inventory

e cont al ner f e nmessage
manageoent yistear. code 140 is included in both exanples.
Cont ai ner update nessages may further include one or
nore of the follow ng shown in Figure 7C, the quay

Plﬁgﬁf&@ 7RG 1 ¢ LIk E)@ﬂnﬂl@soof tBQ CotHi¥r tpdike RE&TPe 13¢of Rigdre 2. The
t e response tine stanp

container code 140 is included in both examples Container update messages may further include
one or more of the following shown in Figure 7C, the quay crane identification 160, the quay

time stamp 134, and the response time stamp 150.

Figures 7D and 7E show examples of the archival items 710 and 720 of Figure 2,

respectively.

In Figure 7D, the archival item 710 includes the container code 140 and the image frame

130-1 of Figure 2. Archival item 710 may further, preferably include: the quay time stamp 134,

10
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Fi gures 7D and 7E show exanpl es of the archival itens
710 and 720 of Figure 2, respectively. In Figure 7D,
W0 bws/arsssd val item 710 i ncl udes the contai ner BOOEBES2D4018336

and the image frame 130-1 of Figure 2. Archival item

710 may further referably include: the quay tine
the quay cgang 1dgyificaon b@(ﬁ the msponsgémq $tiamath5@ntl@6!ﬁnsfeh@peratlon 122, and
the optlgael %rﬁgt%rlttic%gﬁ ggﬁprgf’lég%g rtf)ég ?I_i)tlca S ecrtfg% ?rg?gt%x% [%966

optical characteristic system 3000. In Fi gure 7E, the

archival item 720 preferabl %/qu ncl udes the contai ner

Bbﬂ@ug:ﬂﬁ Vihe Brohpal itempBiPsireterahby dickides pispcongainer gpde 240 with the
response t%& ga%g tl?e 1rrbaéytfﬂa?1%:nieﬂf%,gﬁ{tﬂ% 1¥1g§d%§ %%%éuaglfnme stamp 234
and the Ellu@jd tQnd ldeﬁflﬁmti\()ﬁl 260t FRigi2e 2f WEdhinedl itepir EXOefuithbry preferably includes

i ncludes the transfer operation 222. Figure 8A shows a
the trangfgr ppeaationsd?det of the invention's method of operation

1000 of Figure 2. Operation 1272 supports receiving an

optical characteristic 3250 from an opti cal

Bigarea®A ahoss b Curshyes taspacBODthednventispBndethod b opdiatiorTe@) of Figure

frane _sequence 130 fromthe canmera 112 on the quay
2. Operghioink2 72 SOPPYTETeeRi VNG 48 OPHER cmra%tﬁ@st@woéme@pwaé ghagacteristic

QQAA% f
system i&)(ﬁ B\@nﬁ%%a the 6ng%g‘gfnte <8 %eglteg 12(‘(53 E th t’l'lg%m%;a 1203? the quay
cranelmjdﬂsmﬂ@st @tel of tB2Hyfopanet.he cont ai ner 120 to the

cont ai ner inventory managenent system 30. Figure 8C

shows a further aspect of the inventions nethod 1000

r t - th u

Buf, B ot 1, SRRk FIPlich IR0 ERUATSR: Opgrafion 1292

supportsﬁ chaimgﬁthe iopacpe chammrlsteqmmcibr fizOcon@Qiear d2D ao tHe3@itainer inventory
orts creating an archival item 710 including the
managem’?a ¥SEPbML 130-1 and the container code 140 for the

contai ner 120 handl ed by the quay crane 110. When an

optical characteristic system 3000 is available, as on

Bigaye 8C anevsld Qurdfer Bsppar ef Be imventreys iethbdrl06H@of Figure 2, for at least

referred that cre 1322 the archival .ite

one of i Guiiies Opranoed bl Swpertastringen dmagnTrHe 'FP?éﬂcfléom the image
frame S&Benc'::é 030, ©pafitidh 42 §1(1);§d}65'% ?%atﬂ@%ﬁ“afch“a@%ﬁaf 10 19élu31|ﬁ§ the image

hod of operation 1 Figure 2. Operation
frame 1§0{iparrd the rcopwingt wgdd 1 4hf@1tRe chetainenh?0 bpetlat by ths!)qlaay crane 110.
esponse 542 b on the image fra

When a3 GG B3 HE o im0 s AoiBple, o orLB ey oS Figuge 2, it may

be furthef PRI redlBaOftedtHg 1322 the archival item include the optical characteristic 3250,

as shown in Figure 7D.

Figure 9A shows a further detail flowchart of the method of operation 1000 of Figure 2.
Operation 1252 supports receiving from 312 the human operator 10 a second response 542 based
upon the image frame sequence 230, to create a camera directive 580 for the camera 212 on the
quay crane 210. Operation 1262 supports sending the camera directive 580 to 216 the camera
212 on the quay crane 210 to at least partly control the image frame sequence 230 viewed from

the camera 212 on the quay crane 210.
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quay crane 210. Operation 1262 supports sending the
canera directive 580 to 216 the canera 212 on the quay
weemne1@40 to at | east partly control the i nageCT/Usawes/018336
sequence 230 viewed fromthe canmera 212 on the quay
crane 210.Wen at |east one light 230 directed to the
Bihen at frest onedight 23 dingcser tecthe conainguidl ismagrmtertpag e quay crane
210 as El ﬁger y l’tl;/é Ql%tq%ﬁt g etlglg grﬁg Hao r}"ulltg rr_prgpyabﬁ)g@tcﬁl%e the operations

of Flgu@% 20padtid? 72725 supports sedeBify ﬁbﬂgth@: ﬁ@lmahhﬁ)emmm a th1rd response
erator 10 a_ third respaonse 542 based upon the
542 baSF HpRn e imagrcliamgeequenceci3fatosrente p fighiingdiggating S84 éorglssezhght 230
Y.
on the @@gz&gﬁe iféﬂag)egag% 01'}85 @Eg&#@ eflalﬂgqlaig?lghttm &1?%%59 322 to the light
230 on theeyuby ghﬂhe 230, tont tdaa mbt@yccﬁft@lll&he s get fearnd sdq@arsde 230 viewed from
partly control, the i mge frane sequence 230 vi ewed
theca“$¥6%¥ﬂﬁ@3%ﬁWﬁWﬁmEEZ on the quay crane. The camera
directive 580 of Figures 2 and 9A includes at | east
one nenber of a canera directive collection 800, as
’flimvmrlérl 1 diregimecs DA, FignopP iaad 99 includesratdease ohé wen®@? of a camera
pan dlrectlve 804. The zoom directive 802 of
dlrectIV?c.cau?Céwmc&& i 8 shopahiseFisgre LOA.cenmprisingct zoemdirectivg foh and a pan
dwaﬁw@%@h shown in Figure 10B, including at | east one
oomin directive 812, at |east one zoomout directive
814 and a return-to-standard zoomdirective 816. The
’g&? égqlqg \%ge%t\éq% 8 4(?f81£dg A:ﬁmepﬁeq:p %Igggr&@o;ect?ve coqlectlon 810,
shown h{‘@kgﬁﬁjé ngpa IIE@ﬁHIh% at lgds[ ﬁE'%@nisl%zdlréctlQ@ngl@ W lea t one zoom-out
directive 8 an-up directive 826 and a pan-
directivel Bt € cind weect@fBto- s'lfhmiakdgi‘chmdgecﬂhveéd& ve 582 of Fi gur es 2
and 9B includes at | east one nenber of a |ighting
directive collection 880, shown in Figure 10D. The
ThaBhh 'ﬂﬂeé’ﬁ\feeg(sél Ye F?%llré q0Al RNy RelHeA @3 aapz{ri GH-E&% collection 820,
directive 882, ts-of f directive 884
shown maFigerd QM mnlgxdmgr aaqnan-\m"t gBectivanila al pmuemghtl djtecting 824, a pan-up

ve 8 hose lled in the art wll
d”axwﬁggggﬁi%P@’Sﬂ%?EVQPW8§§kadaptat|ons and nodifications
of the just-described preferred enbodi nents have been
provi ded by way of exanple and are not neant to
Canbghtmigrditehtves §8%pef Igurehd ahd I9Bdmlngescdté¢zmsor&mbm5eﬂof a lighting

directiv%;él{ﬂ%ﬁl gg& gH dﬁ%%g%@% ﬁ@ﬂgﬁ%glg tllngn \c/hergcgthllé coﬂacq IHSQ&CS a lights-
on directive 882, a lights-off directive 884, a raise-lighting directive 886, and a lower-lighting
directive 888.

Those skilled in the art will appreciate that various adaptations and modifications of the
just-described preferred embodiments have been provided by way of example and are not meant

to constrain the scope of the following claims.

12
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by a quay crane, for each of at |least N of said quay
cranes, conprising: a conputer communicatively coupl ed
wOoRmb 18683 east one canmera on said quay crane, FOIU£a031018336

of said quay cranes, and with said container inventory
managenent system said conputer accessibly coupled to
a menory; said conputer interagiigvely coupled with a

human operator; wherein said conputer is at | east

partly controlled by a program systemincl udi ng '

1. prapgrramssipdping espuateingr investahdmanagsment gyséaneifer & egndainer handled

rogram syst em.i.s i sed of the program steps of:
by a qulf G ERPEAHERER By cape sREPTERE Mmmge 11 ame
& Swﬁﬁtgﬁccfn%uﬁ@étdre‘;}%ﬂu@leﬂaﬁith/étqwﬂloﬁer @Hﬂﬁq‘i&lbﬂ s&dlqaayci@ne, for
sai d quay crane during a transfer operation, for each

each of gfid gapyicrguesy aed with saidicenteingl Hyyentonnmerdggmsnhastem;
op r(galtorter a .Les onguelebcﬁs%d u gn,sai d i mage frane
%é‘ﬁﬁe’ﬂ%‘é, F6oereat e ' a0ht e ner code for said
SR EShpaer inenaiodlyRyupel dvidlsbungdnedRrath9r €ach of said
quay cranes; and sending said container code for said

wherer saed canapuseyiiglatclewst apmlyrcontiglias Wyt a/piegraay exptam including

em.. «f Qr. h_of said quay cranes; wherein said
progra@%@%ssr%pln 6%%% ir%eﬁml)rg’ a nmenber of a transfer operation
Fhére BCdal DProgQNPSIsfn B canpéisél ¢fthe peigadr elRpastl an
unl oadi ng _operation; wherein said Nis at |east two.
proviging waphyraanyepesatoratdeast ane iage diamesaaeense &yrsaid container
- t i Sl
viewed Fi & odhord 6 SEITRLY SlaRB e A EANY WErFBANEE ofth 4Ry uay
cranes; & response tinme-stanp for said container code based
upon sai d response, for at |east one of said qua
reeaivig; frons sad iumgn pefatyy. a Tepranse hassd wpemh S@éﬂlﬁag%%gée sequence,

o ool AT AARIERRE ol Oy Sl %0n 05101 AR, SR L BRERE 500
cranes; hid create a quay crane identification for

sending said container code for said container to said container inventory management
system, for each of said quay cranes;

wherein said transfer operation is a member of a transfer operation collection comprising

a loading operation and an unloading operation;

wherein said N is at least two.

2. The apparatus of Claim 1, wherein said program system further comprising, at least one
member of the collection comprising the program steps of:

generating a response time-stamp for said container code based upon said response, for at
least one of said quay cranes;

receiving a quay time-stamp with said image frame sequence, for at least one of said
quay cranes; and

indicating said quay crane for said container code to create a quay crane identification for
said container, for at least one of said quay cranes; and

wherein the program step sending said container code further comprises at least one

member of the collection comprising the program steps of:
13
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said container, for at |east one of said quay cranes;
and wherein the program step sendi ng said container
wande1f4a83 her conprises at | east one nmenber ofPATES2005/018336
col l ection conprising the program steps of:sending
sai d response tinme-stanp for said container code to
seaidmecaiskrgsnoape limgstngr lor sid agrtpingr cadgde eayd cortatichventory
manageisn%h Sgg&g}{ time-stanp for said container code to said
contdiner inventory managenent system and sending
Sond thgGURlyqual ding:-dtskap forf saidbdoniindr @b d S sdidCevntAndiah veneste
to said container inventory managenent system 3. The
managegsphivateds a8 C aim 1, wherein sai d conputer
%éﬁhﬁ‘{gasgfdl &ﬁ%& ¥rdn@ g@én‘ﬁ%cmgnhfo§ 92[18i F&H?iﬁ@r SRE S04 .’coﬁt_glrnelaﬁlventory
east one"of 'sald quay cranes, turther conprising:
managefRans,sfedl. processing a conpressed i mage frame sequence
based upon said container viewed from said camera on
sai d quay crane during said transfer operation to
S R O A A0 g St withsaid humman
operaton) e Alleust ork. of Ehid qupp araaty Surdier Comprisidg: wherein the
program step receiving fromsaid human operator said
ABJAERIOF s Gy CONYNESPG ImRge dtamesssqrens s Qaspd HRER sgifl cop@iner

g
viewed 4] S84 LA SRS s AL AR Sy ltch BB B e
frame seqpencesandl | mage franme sequence to create said

cont aj ner code; receiving fromsaid man operator a
PEHS 8%%5?’@%8?1‘%‘"8&%@6‘%8 Seshiencs fg sp Anropggator.
sequence to create said container code; and receiving
from said human operator an acoustic response based

4, Thoappaedtas ofittgen 1 rahecmebriprogent steg resatvéngsom said human operator

. cont ai ner code.. 5. The appar at us_ of aim4, wherein
said respopse 3‘1‘%&.’ SHnBERIpSE P%]E%SWPE E’Wﬁ’&hﬁ’@g\? q° B coperising the program
steps ofS@i d acoustic response further conprising the program
steps: collecting fromsaid hunman operator said
mceinigi foom esp dnsen operator a keyboard response based upon said image frame

sequence to create said container code;

receiving from said human operator a pen-based response based upon said image frame
sequence to create said container code; and

receiving from said human operator an acoustic response based upon said image frame

sequence to create said container code.

5. The apparatus of Claim 4, wherein the program step receiving from said human operator
said acoustic response further comprising the program steps:

collecting from said human operator said acoustic response;

providing said acoustic response to a speech recognition tool; and

receiving from said speech recognition tool said container code.

6. The apparatus of Claim 1, wherein the program step sending said container code further

comprising the program steps of:
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65

70

75

80

85

90

provi ding said acoustic response to a speech
recognition tool; and receiving fromsaid speech
WO Bosgni3gs on t ool said container code. 6. The HPPESMOUGIS336
of aim1l, wherein the program step sending said
cont ai ner code further conprising the program steps
ofatorgeatantgner updateaneseageundudieg sad sanfeinencddedpnspid edrdainer; and
contai ner code for said container; .and sendi ng sai d
AL cop sy DS Bissieet 1 S e RrnHvom TRBgPgnt system.
managenent system 7. The apparatus of C aim 6,
wherein said contai ner update nessage further includes
7. The dnpastusorfcClasnbevhatintshe cootaines updaie owagaee Surthgr inphudes at least
igenttj fic fiton of sai.d quay crane, a response
one MeMperO &%?‘Pﬁ%é%%%o%b%n%ai d response, and a quay
il 1B bESAd ¥esl whhd) said image frame sequence. 8.
The apparatus of Claim1, wherein said programsystem
4 tasporse tiegpaing baggdiupen sridgeseansst @k of : recei ving an
optical c{;aracteriq:t itﬁ f.roman.optical characteristic
LYLPHPES P]@srﬁ%%‘é‘? Ik Salgérfl%gel %ﬁdﬁ%sﬁq}“&‘}%- sequence from
said camera on said quay crane, for at |east one of
sai d quay cranes; wherein the program step sending
8. The epramtesefifdping bawhgregintsaidrpregraprsysiepgfuther qonengising the program
step of : sending said optical characteristic for said
contai ner to said container inventory nanagenent
fey&ivBig anDptithlehafprrislidfodfan GpeitaNcBaratdefE) sysai €brresponding to
. program system for at |east one of said quay cranes,
said imgggritanmes scabenseilonhepid pamerp 6 saih wiey peaneffor aldpast pnegf said quay
Cranes_i mage frame fromsaid i nage frame sequence; and
>creating an archival itemincluding said imge frane
ahéeteinthe peo@idm sep ertditiesdid Corfidiner ds fathee comprisihg thedptogram
sai d quay crane and including said optical
step of:characteristic. 10. The apparatus of Claim1l, said
%ﬁlﬁ?{ﬁ%mdsogﬁeal Jhgfacé%iﬁéigﬁ)‘cf%aig antgfne§ & sq%‘d_qé'maiﬁérem\?e%’tory
urtier “conpri sing e program steps of:
management system.

steps o

9. The apparatus of Claim 8, wherein said program system, for at least one of said quay
cranes, further comprising the program steps of:

selecting an image frame from said image frame sequence; and

creating an archival item including said image frame and said container code for said

container handled by said quay crane and including said optical characteristic.

10.  The apparatus of Claim 1, said program step, for at least one of said quay cranes, further
comprising the program steps of:

selecting an image frame from said image frame sequence; and

creating an archival item including said image frame and said container code for said

container handled by said quay crane.
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125

selecting an image frame fromsaid i mage frane

sequence; and creating an archival itemincluding said
wo mageldBssane and sai d contai ner code for sai d BOMUS00018336

handl ed by said quay crane. 95 11. The apparatus of

Cl aim 10, wherein said archival item further includes

11.  The appastusofeClaimmberwhsrein said asthived itemrfugberineluflespt legst one
id quay crane, a response
nwnbe{@ﬁ@ég&kﬁﬁ& 8&n lmégn sai d response, and a quay

&imenﬁﬁ@mmnbegﬁdq@g/mmﬁ& said i mage frane sequence.
100 12. The apparatus of Claim1l, wherein said
SETPYULSE timengpmp basegdtuppe s3il respenseediser of a col | ection

C i nferenti al
£ il Rl Ped Wb L0 L AEATOLequ@ibe 1O TR e
wherein said instruction processor includes at | east
one instruction EYOCGSSIH% el enent 105 and at | east
{

12. bhranparaugniddaiss i nyhariamaiscompmisr drqhudes @hleast opgingereher af 2
collectl&{ Qogﬁpchc‘gl ar® nwtoﬁ 'r(?‘cegﬁ?tarnql‘&‘egeglrt]ltggerfagi%é, g?}%{elra?ﬂaw%k, and a

uction cessin
ﬁnnemapmamamus of Cla|n11 mhereln sai d program system
further conprises, for at |east one of said caneras on
whereigggid @WWH@&?C&S%&WW&%@%W%Hﬁléra@ttoamrewﬁ@g element

and at 18t orle dath %t%‘c‘@sgi‘ﬁg%@elﬁén‘t‘ dﬁé’i‘élﬂ ol P& %%eﬁlnsgt%g&ﬂ&ts is

response base on said I nage franme sequence

cmﬂnﬂhdbﬁhekanoaaafﬂnmnm&uﬁun@xﬁ@mmﬁgemnmamera on sai d quay
crane; and sending said canera directive to said
camera on said quay crane to at least partly contro

13. PR ShpaPREC E13R 1 SPRUERGSid\Hr dgi% n&EtQH? dﬁﬂhé’r &)‘%‘gﬁ‘fs@s P8k at least

sai d quay crane; wherein s rect
one of shrdclanaes oantat ﬂ@a&tneo}fealdﬂﬂ‘bﬁcranés theqaopmam depsexdt | ve 115

coIIect cqQnprising a zoomdirective apd a )
HEF SO D S«ﬁ@ﬁ@@ﬁ OBSIARI" 3 SERANITFPERIA/ESFLIBD B RS frame

sequenc, QPR Eﬁﬁ&‘a‘d@’re&?\le‘ &P&dl@&ﬁ&%hg%'%’mgafkr heaslq one

zoomin directive, at |east one z I rective,
gnding spEtcanmerd direstize thosai oo di saadtqharyemamhmamlcasslaardy control

said imzfgg :}raglltetr q%gﬁé%g rﬁffvyeél fne ngeﬁé g%ﬁlpré.fqnasglddcllura(}e/ %tra{n\ée

wherein said camera directive includes at least one member of a camera directive
collection comprising a zoom directive and a pan directive;

wherein said zoom directive is a member of a zoom directive collection comprising at
least one zoom-in directive, at least one zoom-out directive, and a return-to-standard zoom
directive;

wherein said pan directive is a member of a pan directive collection comprising a pan-left

directive, a pan-right directive, a pan-up directive and a pan-down directive.

14.  The apparatus of Claim 1, wherein, for at least one of said quay cranes, at least one light
directed to said container is mounted near said quay crane;

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

receiving from said human operator a third response based upon said image frame

sequence, to create a lighting directive for said light on said quay crane; and
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130

135

140

145

150

155

120 directive, a pan-right directive, a pan-up
directive and a pan-down directive. 14. The apparatus
woiogiasss 1, wherein, for at | east one of sai dP@UBS2005/018336
cranes, at least one light directed to said container
- i's nmounted near said quay crane; wherein said program
songlfrersai dslightimig igrectivaentp rsaigli light oineaig qogyr aamestosyd $east partl@ Bontrol

.,. receiving from.sai d. hunmg oggrator. third response
said ‘m%’;&stg"dn_% ?%‘ind?vi"“ﬁg%%mfs? FAMEERTEHICIY S eMNE a
heRtd 8% BhKiBet dineti{OmcRabdat 1EBhbnORemBlih fAUDNtiRE ANBGtive
andsending said lighting directive to said |ight on

collectismbampuisayg & tights-onalirttives adighpsentt diyectignt a misedighting dugedive, and a
I léﬁanedsgﬁuence viewed fromsaid canera on said quay
ower-lignipa direihiYewherei n said |ighting directive includes at
| east one nenber of a lighting directive 130
coll ection conprising a lights-on directive, a
15. A mbthed of fipdiitingct Gonsiinea ingingey Imaghgiment dy stemtfox 2 contaider handled
a lower-lighti.ng ditective. 15 A nethad. of, updati a
by @ Qui Ak 2t SRR OSALIEY N e e BT S S her
Prnelligsla Rman apaitof ARt oﬁ@rm@%mn@f se@herdce 35t sl &ntainer viewed
sai d quay cranes, conprising the steps of: 135 '
from at peast/orti qameze druseach qupyedraneoturag 3 teanster operaiigmder dachwgsaid quay
_sequence for said container viewed fromat |east one
>canera on said quay crane during a transfer operation,
feRBivaRCiom fsaidMuthadl Wp¥ratdr aRSporise G8dediupen ki@ ingdd flame sequence,
human operator, a response based upon said i mage frane
to creatg 6ajd eputainer epdgriensadd eeqitzinerdrandied by saiddmay eranggogeach of said quay
cranes: $9 tai ner handl ed by said quay crane, for each of said
’aﬁ y 140 cranes; and sending said container code for
SétideheCait @nfghiericod®For 86lidicon@ el idvohiRa fieEai@ pandtt eperdtidn to said
~said contai ner inventory managenent system for each
contam@fmg%tmqnwg@marﬁéx@temh{qr 8n¢h &Fpid quay §Tages;| east t wo;
rein. s ransfer operation is a nenber of a
?@gﬁ@}%¥é§% ?é¥%%%w§ollection conprising 145 a | oadi ng
ofpefeai da0d tramderapetifibn ah MEmbPEsat traifer berafiie cotRictionl comprising
~of Caim15, further conprising, at |east one nenber
a loadingfoperpsiog @nfl @e uploadieg wpeiaiphg t he steps of : generati ng
a response tine-stanp for said contai ner code based
upon sai d response, for at
16.  The method of Claim 15, further comprising, at least one member of the collection

crancs

comprising the steps of:

generating a response time-stamp for said container code based upon said response, for at
least one of said quay cranes; .

receiving a quay time-stamp with said image frame sequence, for at least one of said
quay cranes; and

indicating said quay crane for said container code to create a quay crane identification for
said container, for at least one of said quay cranes; and

wherein the step sending said container code further comprises at least one member of
the collection comprising the steps of:

sending said response time-stamp for said container code to said container inventory

management system;
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160

165

170

175

180

185

150 | east one of said quay cranes; receiving a quay
time-stanp with said i mage frane sequence, for at

wo zmstiidesie of sai d quay cranes; and indi cati ngPGEUS$R005/018336
quay crane for said container code to create a quay
crane identification for said container, for at |east

gmdingrsaishquay dimeystemp herssaidaontalms cppfoesad eqnéaingrapventory
contai ner code further conprises at |east
nmn%&%%ggﬁéﬁggghgf the collection conprising the steps of:
setidtigngids@uatl ceae pdeisificitiotiefos bAadpoit@iheSeidd t6 e4itl @bim@iner inventory
code to said container inventory managenment system
managegrRbiNsSai d quay time-stanp for said contai ner code
to said container inventory 160 nmanagenent systenm and
sendi ng said quay crane identification for said
17. wmmtmerof Chalm 15 whateth ﬂmmte@ipﬂevlding\seﬂtlmm)anr@ea@@mam image
stem 17. The nethod qf C|a|m15 wherein the ste
frame siﬂuswedﬁ% geid sPRfaimghiRWED BioRt Bid e phrayd qmeyscnafl%ufer &t least one
of said GEIYEHEE, b i SATELAGL ot ewed Trom sai d carera on
a crane, For at ast one of said quay cranes,
pmcéslsmlg acmpressed indpe feinepseqodnce pasedapsh Bgid@ontainer viewed from
npressed i mage frane sequence based upon said
seid carpgAOR SHEU9Y ETAEE it Tald MahSTeT APPEO0R ' arieatecfa@yn@sa frame
cgucru{(pg said transfer operation to create said i nage
frame sequence; and n o presenting said i mage frane
presgneing 8aitlomage ftaine sequengetoahidrhuniad. opSasitat. conpr essed
i mage franme sequence and said received conpressed
sequence as products of the process of Claim17. 175
18.  33d coh réggdhﬁﬁgé’?rage%(fn[lgﬁée amf@fe@elbwcoﬁﬁﬁgss%ﬁ sequence as
recelving fromsaid n operator said response
product$ of thh@roesngrClsinmd7.at | east one nenber of the
coll ection conprising the steps of: receiving from
sai d human operator a keyboard response based upon
19. PR FelhBBYE CldiAS, SBORENEE ste Fr&RInSBbA SR Sperator said
code; receiving from said human operator a pen- based
response ég’ﬂ@n sempuasnglatpash oscanﬁmbmaq‘ehé calhggtion comprising the steps of:

receiving from said human operator a keyboard response based upon said image frame

sequen

sequence to create said container code;

receiving from said human operator a pen-based response based upon said image frame
sequence to create said container code; and

receiving from said human operator an acoustic response based upon said image frame

sequence to create said container code.

20. The method of Claim 19, wherein the step receiving from said human operator said
acoustic response further comprises the steps of:

collecting from said human operator said acoustic response;

providing said acoustic response to a speech recognition tool; and

receiving from said speech recognition tool said container code.



190

195

200

205

210

215

220

180 sequence to create said container code; and
receiving fromsaid human operator an acoustic
WO seponses based upon said i mage frane sequencePdDUS2005/018336
create said container code. 20. The nethod of C aim
19, wherein the step receiving fromsaid human '
2. Themsgthed of &ilaim Bs WAewins thestapsspding saifl gpriamer eesledurtBarcomprises
Bg steps of: collecting fromsaid human operator said
coustic response; providing said acoustic response to
ereSRLL bontsiaadipdaieanest el incladiflg k£id ebivtiali@r Esdenfos sdidl container; and
speech recognition tool said contai ner code. 190 21.
sedingsailoniinatupfise Messagpée e3i¢h coHaingt iaperd@ydN#HISERER system.
contai ner code further conprises the steps of:
creating a container update nessage including said
22. Sgidicantaiier opdiee messagahdh produaiofielie; pracds seCthiim@1sai d
cont ai ner update nmessage to said container inventory
managenent system 195 22. Said container update

2. RERRRISE bR s EoRiRESIRIR iRl Mufther Budes atlast
one membasEgke faltettiar compiisicies at | east one nmenber of the
col | ection c?nprising: an identification of said quay
¥ Wgatification of paid gUMsEaRs - st anp based upon sai d
- | 8- r ived with said
D P g b B B B of Olaim 16,
i quayhime-ctamprieséingl whie sat @pagef framesmguendeg an opti cal
characteristic froman optical characteristic system
corresponding to 205 said i mage franme sequence from
' [ - f | east one of
e BB e e 8P i g sa d
coavaigraaroptiogdlechbiractehstic fromypnicpéasaltcherasteaptiodysteseomtasgonding to
.,. said optical gharacéeristic %%r sai d cqptainer to Pal
said imagg ffameseAuenee dTanya)d RIRSIA ORERAIC BGX CoRF: 191 of o35t ong, gl said quay
cranes: Method of Cdaim 24, further conprising, for at |east
“one of said quay cranes, the
wherein the step sending said container code further comprises the step of:

the stepél

sending said optical characteristic for said container to said container inventory

management system.

25.  The method of Claim 24, further comprising, for at least one of said quay cranes, the
steps of:

selecting an image frame from said image frame sequence; and

creating an archival item including said image frame and said container code for said

container handled by said quay crane and including said optical characteristic.

26.  The method of Claim 15, for at least one of said quay cranes, further comprising the steps
of:

selecting an image frame from said image frame sequence; and

creating an archival item including said image frame and said container code for said

container handled by said quay crane.
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225

230

235
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245

250

steps of: selecting an image frane from said i mage
frame sequence; and creating an archival item
WO nobudidssy sai d i mage frane and sai d cont ai nerPCoU003018336
said 215 contai ner handl ed by said quay crane and
including said optical characteristic. 26. The nethod
of Caim15, for at |east one of said quay cranes,
27 SHELRR S ORI 3 Pl N6 AL SRR Qe Gehpsdi no an | mage
rame fromsard’image fra sequence; “and 220 creating
an archival itemincluding said inmage frane and said
contai ner code for said contajner handl ed by said qua

28.  ‘Themesthod of Slaim 2, wheriedt saq anehia! derp fthee inchides geleas oné member
Ofmcc@k%88§§°8gﬁ§%§in]26' 225 28. The nethod of C aim 26
e |

rern s rchival itemfurther includes at |east
anielentfidaeion of sdihquaodrthegt i on conpri si ng: an
identification of said quay crane, a response
3 TSYRODSE A5 - Hawp Gassdairos s31d Tespepsna®l  and a quay
- St al : sequence.
g R et L B RO b 0 G 0T O i m
15, conprising, for each of said steps, neans for said
tep. 30. The appar at us of im29, wherein_ the nmeans
29. %ipqa RATRIME Pm@lemﬁﬁt% fhe mhogitg@a%.l%,wernpzlsslgcfswﬁ?q*sfefssald steps,
means f&t sdi®ash one conputer controlled at least in part by a
program system conpri sing at | east one program step
residing in a nenory accessibly coupled to said

onput er ; reipn said.programstep at |east partial
0. Tl FunenisdLIn 2 aRherRaRan s da cennE0g are phai b frher
compris@t at 1828 bn@BEmPRELRtrBlePatd@st BT OBy &Bfe%l:drﬁ‘ 5¥¥¢%er dom riTing at

I nstructi on processor, an i nferential grne, a neura
least one eLoguark step mekiding ima tremerateessidhicoeple@ Wsavdhemaputersai d

ipstructjon processqr includes at |east. one
VRSBl SReBrotaag st BRERLA ARt SHASEP: one dat a
WhaeaSaidhnghRdraRudahelattbng "i‘ili‘égra&g of g'tcgll&@i()ﬁ comprising an -

processing el enments is control y | east one of
instructioaipdodenssr rancinfepentiat ercgis amgumal wetwotls and a finite state machine;

wherein said instruction processor includes at least one instruction processing element
and at least one data processing element; wherein each of said data processing elements is

controlled by at least one of said instruction processing elements.

31. Said image frame sequence provided to said human operator, said response, and said
container code for said container handled by said quay crane, for at least one of said quay cranes,

as products of the process of Claim 15.
32. The method of Claim 15, wherein N is at most 4.

33.  The method of Claim 15, further comprising, for at least one of said cameras on at least
one of said quay cranes, the steps of:
receiving from said human operator a second response based upon said image frame

sequence, to create a camera directive for said camera on said quay crane; and
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31. Said imge frane sequence provided to said hunman
operator, said response, and said 245 contai ner code
w0 Z005/48i385 cont ai ner handl ed by sai d quay craneeCt/0$2083/018336
| east one of said quay cranes, as products of the
process of Caim15. 32. The nethod of C aim 15,
sindingi saidainsradirentive tajsaiQ6nad on Taid quey hwade &F atdpast partly control

di 15,. further coqprgfg%ﬁ,.fonnat | east one of said
said image FAMESCIHONGE AL YRS LRI VY SRS the steps
of : receiving fromsaid human operator a second
response based upon said i mage frane sequence, to
¢

34. Themethod of Shaimed X iwherein sead paspers dirgctivgrineludesrnt degisidonguagmber of a
rane: anpdsending .said ney. irecti . i.d canera
CmnmagﬁeggFﬁogggvméPa §§$§a§§8 ég%?gﬁ%ﬂyf§g%5%<¥§?6255 sai d
whHegh dal BFOnS SiEetRiNe & ¥ meiiber dif0iBosadit Eidee6ldection Samfrising at
quay crane. 34. The nethod of Claim 33, wherein said
least ong gagmdn direebre deashenqerosn-ayt diegye, gad aneHpkto-yandgrd zoom
. ...canmara directive collection conprising a zoom
dumﬁw%ﬁ%@ctive and a pan directive; wherein said zoom
whéreht daubpdnsdifectieerBer mehb@ of a®an dire@dlel cotle@inl @@ipridihg a pan-left
~_conprising at 260 |east one zoomin directive, at
directivp epiaan-righd diisefinco & ParHip dEestivg, and AdaR-dosmyhrective st andar d
zoom directive; and wherein said pan directive is a
menber of a pan directive collection conprising a
35. Phdmlethotl offiCignt 15y &yrtler pampridigd) tforditiest bveof saidouay Wpanes with at
directive and a pan-down directive. 265 35. The net hod
least ongflight direeferdo spidcppaierdheiteRsi My, for at |east one of

Ise@iaigix%% §4i@NGha .obgraﬂatr altﬁ?(ﬂes e bh atypdh rsﬁfltiﬁlggé ffame

sald container, the steps of: recelving fromsa

sequendeptoeoicap e lightig dirdchive ebrrseisliphsen ked gdaygane;sadd | mage
frame sequence, to create a lighting directive for

seafme spighishding difeelivguay2id Highon saidi A4 rdpnfologs fegst partly control

said im%ée DGl I R AW fréhn ?Qgggﬂnkﬁ Yy (g.gaiy‘%ré}}é?y crane to

east partly contro sald 1mage " frane sequence
viewed fromsaid canera on said quay crane. 36. The

t hod qf ai m35, wherein said.lighting directive
36. fﬁ?ﬂnﬁg@g 0581415‘% W&ﬁﬁ?lmgghtg’fg dérqc_ %{nicﬁ'@eﬂ?tr gast pyemember of
a lighti@?(g#]e%ﬁpé Qélle%ﬁgﬂp%rﬁ{)/rg@n%a P Q80 dRRciNd, 8 HahMboff irective, a raise-

ts-off directi I selighting directive, and a
lighting| dineetivd, agdh b lovgerelighéiog idirectiva7 5
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