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Abstract: In the systemof the present invention, packages (25) are
random y placed on a conveyor belt (27), with their la- bels facing a

t wo- canera subassenbly (12). As the conveyor belt (27) noves, théulyggos
canmera subassenbly (12) continuously takes inmages of the belt underneath
the overhead canera. The design of the canera permts it to take a high
resolution image of a non-sin gulaﬂkd, unjustified package flow. A digita
i mage of the packages within the field of view of the canera is then
transferred to -theeApINGCA® JIEARPING SHRORMAIEN ShBAGAFES. The processing system
i.dentifies individual packages (25) in the inmage, extracts them and then
anal yzes the information witten on the package |abels. The anal ysis

process utilizes conventi onal (ﬁ)‘h&@! @Egﬁﬁt er Recognition (OCR) and

Intelligent Character Recogniti ) ni ques to eval uate the

I nf or lon writ t, | tion is decoded,
e R pr o R R ATA b RO ant?Rfifhudhld Gor rlalinP bl

the s em ei t her cesses a database reco h the decoded
machi ne-readabl e ¢ 0. Gl . i Etﬂegﬂuﬁﬁii? wor d i nmage
i's encounter@%@g&gﬁwgﬁgg%@g rgco#ﬁggﬂ%ﬁ%ces s a %)gg by use of
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Description of the Prior Art

10 Throughout the wotld, competition among express package delivery services
has reached epoch proportions. In order to maintain or even increase their market
share, these organizations are undéi intense pressure to process packages more

efficiently and deliver them to their dt;,sﬁnations quicker than their competitors.
’ Although recent hardware and software advances have been made in the area of
15 automated package sorting and routing, further improvements are desirable in order té
| achieve the economic benefits that. would naturally flow from a completc and fully
automated process.
Today, modern package prooessmg systems rely on the use of conveyor belts
to introduce packages into a procwsmg facility, and to convey them through the
_' 20 | facility as they are imaged by a high resolution camera and processed for eventual
| delivery to a final location. One such system is disclosed in U.S. Patent No.
5,770,841 to Moed et al., entitled "System and Method for Reading Package
~ Information." Upon arriving at & distribution center, the packages are unloaded from
| a delivery truck onto a conveyor belt and arranged in single file by a singulator, A
25 ‘package height sensor determines the height of each package and passes the

information onto the high resolution camera's focusing system. As each package




Field of the Invention 5 The present invention relates to a nethod and
apparatus for reading and decoding information and nore particularly to
systens for automatically inmaging and processing information contained on
the surface of an object traveling on a noving conveyor belt. DE#EZPOR i on
of the Prior Art 10 Throughout the world, conpetition anong express package
del i very services has reached epoch proportions. In order to naintain or
even increase their market share, these organi zations are under intense
pressure to process packages nore ef®iciently and deliver themto their
destinations quicker than their conpetitors Al t hou recent hardware and
sof t war e adPessedeneshihe highgsyo gﬁt“ﬁé"%@%fh ackpge ted package

sorting and nuti nglj: further ig)rov nments, are desjrable in order to achieve
t he econoni EaniEsfle ling digiped imags i RESSSE PRIP APPSR SR €bnpl ete and ful ly

of Conveyor eHBmHSd anfl of e d G (RSO TReReE BREREBERS Paci 1 { Ly, and to
caner & and UUESSHn NG Sy egbe Gt o PRPRA AT o BIRE on. ne. such
O et N o S S D B BE b, o 11 oo
Gonveyor  bervai) g al rReed pre oy P Ay B RHRE L Y 55 Dackage.
't or mat | onbepRE EHA RGOSR0 e v T ph AR oy A each
package 7 J Meregtofgc%s plm%&'(i.e., they are different distances from the camera), the two
articles must be imaged separately or they both will not appear clearly ina single
10 image. Similarly, when two adjacent articles are in the same focus plane but
| transversely separated, again the articles must be imaged separately or it is likely that
only a partial surface of one or both articles will be captured in a single image.
Unfortunately, the process of propetly singularizing and justifying packages takes
valuable time and severely impacts processing throughput. Moreover, the pumber of
15 packages that can actually be placed on a conveyor belt for processing at any one time
is severely restricted when the packages must be placed in single file. Given the
speed at which many delivery service conveyor belts operate, the process of focusing,
imaging and then re-focusing' for each package that must be processed places a
significant burden on even the most sophisticated imaging systems.
20 After the imaging system captures an image of the package, experience has
| proven that the most error-prone aspect of fhe process is actually recognizing the
handwritten textual information on the package and determining in a timely manoer,
the package's propet destination from that information. Compounding this already
difficult task is the reality that the volﬁme of packages processed by major package




passes beneath the high resolution canmera, an inage of the package surface
1s captured The digitized inmage i s passed onto an inage processi ng system
for automated analysis of the information. Conventional package inagin
systenms, |ike that discussed in Mod et al., typically require?fHE280% eam
of packages to be at least 5 singularized (single file) and soneti nes even
justified (oriented al ong one side of the conveyor) before they are inaged
because they have a very limted m-focus object plane and field of view
(FOV). In essence, when two adjacent articles lie in tw different focus
planes (i.e., they are different distances fromthe canmera), the two

articl es nuskliveey donpaid hanprhaittel el sévirehmillivh Parééls per dtandppear clearly in
a single 10 inmage. Simlarly, when two adjacent articles are in the sanme
focus pl ane dimbing.t ransversely separated, again the articles nust be inaged
separately or it is likely that only a partial surface of one or both

articles will benanpffort edmproverheyirdeedsiag thrsmgieput withobidokresparidalely, t he process of
properly singularizing and justifying packages takes valuable tinme and

sever el y i nuimedasingraapesailevelsifackagegilivaty. coldbanis i resbifed totietieiof of 15 packages

that can actually be placed on a conveyor belt for Processing at any one

time 55 se\highebeed hesgingisgdtenet opdivalund inelligat kgt feusphitbetefinbmextoi n si ngl e
file. Gven the speed at which nany delivery service conveyor belts

oper at e, ' t hquipklp iexgsthe backaes sidpepeess theprditadgnd adsitdinforniatiod atamiedig f or each
package that must be processed places a significant burden on even the
nost sophi stoh thaine Gnfortagiclyg naysd dig®e.coR@ntidbil ehardciee recogaitiongnghigst em capt ures an
i mge of the package, experience has proven that the nost error-prone

aspect of t la quiyoem@gmsizd ndvaittea tHagactere atagurodinaely a198% rivagdiiunirité,en t ext ua
information on the package and determning in a tinely manner, the
package' s pmwhjsh stlbresilts inet-i3ceerofsparpadkiagt | nf or mati on. Conpoundi ng this
already difficult task is the reality that the volunme of packages
proced$®ed by majThos, frckiageeed inkhd ayt f&QH fnaging system that aliows more latitude

in the placement of packages on a conveyor. Furthermore, there is a need fora

processing system that provides the capability to quickly and accurately recognize

printed and cursive characters beyond that of current systems.

Summary of the Invention

15 Systems and methods consistent with this invention provide a apparatus for
reading and decoding information extracted from a form. In the system of the present
invention, packages are randomly placed on a conveyor belt, with their labels visible
to a package imaging camer# As they move along the conveyor belt, the package
imaging camera takes an image of a portion of the belt at an instant in time. A digital

20 image of the packages within the field of view of the camera is then transferred to the
processing system for analysis. The processing system identifies individual packages -
~ inthe image, exiracts them and then analyzes the information written, or printed on
the package labels. The analysis process utilizes conventional Optical Character

Recognition (OCR) and Intelligent Character Recognition {ICR) techniques to




-3 .delivery conpani es has reached the level of several mllion parcels per
day and clinbing. In an effort to inprove the processing throughput

wi t hout correspondingly increasing manpower |evels, package delivery
conpani es have resorted to the use of 5 high-speed imagi ng sysYéws 28p%i cal
and intelligent character recognition techniques to quickly imge the
packages and process the printed and cursive information contained on
them Unfortunately, nmany of these conventional character recognition

engi nes can only recogni ze handwittert-characters at approxi mately a 98%
recognition rate, which still results in 2 - 3 errors per package. 10
Thus, there dvluatadbd infornia¢ionr written em thewyyickges yshadmindladingl ¢k nor e

| atitude in the placenent of packages on a conveyor. Furthernore, there is
a need for aoxssobwsithe infgrsation tih decoded vihel spsterh ecesapeals padkgge weoudi ckly and
‘accurately recognize printed and cursive characters beyond that of current
syst ens. Surdatabyseahtry lassotinted withche d&oSsdsmachineaneadatist dodelor creatss stnewt wi t h
this invention provide a apparatus for reading and decoding information
extract ed f rdstabasef entuy if Inecaskrzy.s{lst watmieyed tdatabpseeendiyt is then populaed witickages
are randomy placed on a conveyor belt, with their labels visible to a
package i magienfed afemmtionexttaoteyd fromy theglackege tshippingrfomy.oWhéerebn ynkoeenpackage

i mgi ng canmera takes an inmage of a portion of the belt at an instant in
time. A di giwatl idGet iagecohterdde theafikldeperifid rdebgnitidre pfacedsdutibizesy cleant-of t he
canera is then transferred to the processing systemfor analysis. The
processi ng spetieern idgallatibn-epecifivdexitatuiaformatdemesd in the tdvegninmyprocaxt r act s

t hem and then anal yzes the infornmation witten, or printed on the package
| abel s. The Thedbxisors inforoetes isuwtontituoesly cevised rinid @ptimiZep thassd| onGhraceasstier
Recognition (OCR) and Intelligent Character Recognition (ICR) techniques to
' form information. In an embodiment, verified destination addresses associated with a

client are alphabetized or rank-ordered based on frequency of occurrence. Every time
an address associated with a client is verified, it is added to the database and the

- order of the associated destination addresses modified, if appropriate. It is only
after the system determines that the originating client is not stored in the database
does it resort to a ZIP+4 or similar database to verify a destination address.

In accordance with an aspect of the present invention, there is provided a
method of capturing and processing information from a plurality of forms
concurrently the method comprising the steps of, capturing an image of a plurality of
forms randomly positioned oh a moving conveyor belt and visible to an imager, each
one of the forms being respectively associated with one of a plurality of packages,
locating at least one of the plurality of forms in the captured image, the at least one
form comprising a plurality of information data fields, and decoding at least one of the
plurality of information data fields.

In accordance with another aspect of the present invention, there is provided a

computer system for capturing and processing information from a plurality of forms




7 July 2005 -4 evaluate the information witten on the package | abel,
i ncl udi ng check boxes. Once the information is decoded, the system
accesses a package record database entry associated with the decoded
machi ne-r eadabl e code, or creates a new database entry if necedd¥y¢005he
retrieved database entry is then populated with verified information
extracted fromthe package shipping form Wen an unknown word image is
encountered, the field-specific recognition process utilizes client-
specific or installation-specific |exicofe-information to aid in the
recognition process. The lexicon information is continuously revised and
optim zed bawwdlinghopasoresyenibelt, comuimtitly, wampusing, lanmamorynisyiignpogramver i f i ed
destinati on addresses associated with a client are al phabetized or
r ank- or der edngfasbehsomdfa moesssie yordigumdda nsethe progine mgtryatines toaaptactdmes s
associated with a client is verified, it is added to the database and the
order of themagsolthephuhlitiest form, eah wddf deSosnsiwitigf dsendjatadfwidppreofrai ate. |t
is only after the systemdeternmnes that the originating client is not
stored in t hdurdhty =i packaged oespedtively ge docatetableast Bherethoplusility dfdermbdn disase to
“verify a destination address. In accordance with an aspect of the present
i nventi on, tdaptueediimage, ovhierbirdsad atnleash ote Gfmomptpuisésregplaratitypridossatog
information froma plurality of forms concurrently the nmethod conpri sing
t he steps ofdatafigbdsuaridig denede thedgrdfomdatian ph theal least ood of thoplnslityad damisy
positioned on a noving conveyor belt and visible to an i nmager, each one of
t he forns bei nglr &spdandewathyychawtier asped ofithierpresent infention itherailsiprovidefd
packages, locating at |east one of the plurality of forms in the captured
i mge, the a systenstfoprmeptufing rand qupecssng) dnfarmdtionafromy a gfluialifyoofrdoiisn dat a
fields, and decoding at |east one of the plurality of information data
fields. |n avvangathdhevdrins deing rardoadp peditioked the podsg nonvepwerdti axd, t here
is provided a

visible, the system comprising, means for capturing an image of the plurality of

forms, each one of the forms being respectively associated with each of a plurality of

‘packages, means for locating at least one of said plurality of forms in the captured

image, wherein the at least form is comprised of a plurality of information data fields,
~-and means for decoding the information on the at least one of the plurality of forms.

In accordance with another aspect of the present invention, there is provided a
method of capturing and processing information from a plurality of forms
concurrently, the forms being visible to an imager and associated with a plurality of
packages that are randomly‘ positioned on a moving conveyor belt, the method
comprising, capturing an image of the plurality of packages and the associated forms,
locating at least one of the plurality of forms in the captured image, the at least one
foﬁn comprised of a plurality of information data fields, and decoding at least one of
the plurality of information data fields.

In accordance w1th yet another aspect of the present invention, there is provided

a method of capturing and processing information from a plurality of forms associated




conput er system for capturing and processing information froma plurality
of fornms 7 July 2005 " -4a traveling on a conveyor belt, concurrently,
conprising, a menory having program instructions, and a processor
configured to use the programinstructions to capture an image?daly2Aes
plurality of forns, each one of the forns being associated wth one of a
plurality of packages respectively, to |locate at | east one of the plurality
of forms in the captured inage, wherein said at | east one form conprises a
plurality of information data fields, afld to decode the information on the
at |east one of the plurality of forns. In accordance with yet another
aspect of t hwitlppaskages coneveerttiyothe mettedeoinpriging vapleudhg an igyage efa plomlityapt ur i ng
and processing information froma plurality of forms concurrently, the
forns bei ng ofaadegesthgosd tandorely positianedon ngoving veyeyortelts loaatthg initei bl e, t he
system conprising, neans for capturing an inage of the plurality of forns,
each one of therddamage hidiast one fpmotoresiondiag smancatiatie plurdlite af packiges,
plurality of packages, nmeans for locating at |east one of said plurality
-~ of fornms in thhat leapingdenh canmaiyed ofiedurelity of nforaatibrededd fidlds. m i s conpri sed of
a plurality of information data fields, and neans for decoding the
i nformati on on lthetabe hmksstoodrtbatdfoth the fplepoing generabfdescapnen addithaccor dance
wi t h anot her aspect of the present invention, there is provided a nethod
of capt uri figjloswing Petaiteelsdsisergptionfaoy aenimary fand rexplapdtenyadnily wnd firef ot ns
concurrently, the forns being visible to an i nager and associated with a
plurality ofstriciescddbemveitan, achimahdonl y positioned on a noving conveyor
belt, the nethod conprising, capturing an inmge of the plurality of
packages and the associ at eBriebDesription ofitheprastingseast one of the plurality
of forms in the captured imge, the at |east one formconprised of a
plurality of i nTleravesriyemythgtdeavingd, ddichaandindepodieddn aiid t@astuteangariodf t he
plurality of information data fields.

the specification, illustrate presently preferred embodiments of the invention and,

preferred embodiments given below, serve to explain the principles of the invention.
Figure 1 is a pictorial representation of a package processing facility in

accordance with the present invention;




In accordance with yet another aspect of the present invention, there is
provided a nethod of capturing and processing information froma plurality -
of forms associated 7 July 2005 -4b with packages concurrently, the nethod
conprising, capturing an image of a plurality of packages t hat /&#lg2005
random y positioned on a noving conveyor belt, locating in the captured

i mage at | east one formcorresponding to one of the plurality of packages,
the at | east one formconprised of a plurality of information data fiel ds.
It is.to be understood that both the f.eregoi ng general description and the
followi ng detail ed description are exenplary and explanatory only and are
not restricti veFiguretiea praptdcal seprasentationelf apavkaje pceseihg fetemwiin pt i on of the
Drawi ngs The acconpanyi ng drawi ngs, which are incorporated in and

constitut e aacpadancowith thiprespovehfionati on, illustrate presently preferred
enbodi nents of the invention and, preferred enbodi ments given bel ow, serve
to expl ai n the pFigoeijit esexefiple bin fomyibattnayg be plecaysed by theiprsseat pi ct ori al
representation of a package processing facility in accordance with the
present inveivanon; 7 July 2005 -5 Figure 2 is a graphical representation
of a package processing systemin accordance with the present invention;
Figure 8 is an e¥iupldds adetzled biock didgmim ofghe poigaryrimegesspiure bigtiontie pr esent

invention; 5 Figure 4 is a detailed block diagramof the primary inage
capt ur e st atédcomdanee witicthoprdsnidavenlicnh t he present inventi on;
Figure 5 is a pictorial drawing of the image capture system in accordance with
the present invention;
Figure 6 is a pictorial drawing of the two-camera sub-assembly in accordance
10 with the present invention;
Figure 7 is a side view of the 1magmg module in accdrdan’ce with the present
invention;
Figure 8 is a detailed block diagram of the eleotronics module of the image
capture system;
15 Figure 9 is pictorial representation of various predetermined patterns that may
be identified by the pattern rect;g}iﬂon system of the present invention;
Figures 10 and 11 are detafled flow diagrams of the method of field processing
in accordance with the preseﬁt ihvenﬁon;
Figure 12 is a detailed block diagram of the user terminal of FIG. Z;
20 Figure 13 is a detailed block diagram of the alias server of FIG. 2; and
Figure 14 is a sample source and destination label.

Detailed Description

In the following detailed description of the preferred embodiment, reference is

made to the accompanying drawings that form a part thereof, and in which is shown




Figure 5 is a pictorial drawing of the imge capture systemin accordance
wth the present invention; Figure 6 is a pictorial draw ng of the

t wo- canera. sub-assenbly in accordance 10 with the present invention;
Figure 7 is a side view of the imaging nodul e i n accordance w thJul@005
present invention; Figure 8 is a detailed block diagramof the electronics
nodul e of the inage capture system 15 Figure 9 is pictorial
representation of various predeterm ned patterns that may be identified by
the pattern recognition systemof the"present invention; Figures 10 and 11

are detail edfl ow.di agr.ans_of-1th thod aof field. sin I n accordance
with the preSe qfﬂlygtﬁa{l?no%’ °g“ﬁwi‘%wﬁ°‘b§?%“8§‘(’§%§%?”€ﬁ%e&r am of the
user term nal,.of FLG 2 i | t.Al L j agram of the
al i as server e@o&megt;zxs%ﬁ%&%ﬁﬁ%m&ﬁe@m%@%@%ﬁ@eﬁ%gﬁ% destination

| abel . Det ai] ed. LRt ools | Qwi i I ption. of the
preferred en%rg%faeﬁgfn}re@é %?étﬁgwg%ﬁwﬁeg%m%%%g drawi ngs t hat

B R o B B S Bl s o
;rnl tS hgrg;?t | [%errs%egtciﬁ‘?%%d’n{ Egedﬁdrlla\}gﬁr# %%H%%%énlp ﬁ&}tig’lt%%&%‘é’%un Ilejg tsa%%gzet f]a!t o'? her |

enbodi nment s ﬂ?%ﬂﬁgqse}ﬁe' lized and that structural changes may be made
wi t hout. departing tromthe scope of 5 the present invention. The foll ow ng

detailed descri pt[‘i.u%ﬁg lﬁ?‘st tottﬂé%[ﬁ&ﬁfaﬁne Hhe sb&l&&&ohadﬁg&wﬂed description
which follows is represented largely in terms of processes and symbolic
representations of operations performed by conventional computer components,
E 10 - including a central processing unit (CPU), memory storage devices for the CPU, and
connected pixel-oriented display devices. These operations include the manipulation
of data bits by the CPU and the maintenance of these bits within data structures reside
in one or more of the memory storage devices. Such data structures impose a physical
organization upon the collection of data bits stored within computer memory and
15 represent specific electrical or magnetic elements. These symbolic representations are
the means used by those skilled in the art of computer programming and computer
constraction to most effectively convey teachings and discoveries to others skilled in
the art.
For the purposes of this discussion, a process is generally conceivedtobe a
20 sequence of computer-executed steps leading to a desired result. These steps
generally require physical
manipulations of physical quantities. Usually, though not necessarily, these quanﬁ'ties
take the form of electrical, magnetic, or optical mgna.ls capable of being stored,
transferred, combined, compared, or otherwise manipulated. If is conventional for




in-alimted sense. Turning first to the nomenclature of the specification,
the detailed description which follows is represented largely in terns of
processes and synbolic representations of operations perforned_hy
conventional conputer conponents, 10 including a central procesgijﬂlqzﬁﬂ?t
(CPU), nenory storage devices for the CPU, and connected pixel-oriented
di spl ay devices. These operations include the manipulation of data bits by
the CPU and the mai ntenance of these bits within data structures reside in
one or nore of the nmenory storage devites. Such data structures inpose a
physi cal o:fggmi zation upon the collection of data bits stored within
conput er neridesp skilied in the aw fn ralsrtn thespsizapls achils) values; flemsntsofymbalgnet i ¢ el enent s.
These synbolic representations are the means used by those skilled in the
art of conpuhetrctyss.damenvhicsis numbersetsagsds: Bles ordbliker Bekquidbekentipst ef f ecti vel y
convey teachi_n&s and discoveries to others skilled in the art. For the.
pur poses of minfhdowpes thetthess andsimila ansshpwld begseqoigted yith appeerigied to be a 20
sequence of conputer-executed steps |eading to a desired result. These

st eps genernhb’#"yﬂlﬁ‘@qmeﬁﬁ”mweé@ﬂmﬁﬁw@Qlﬂ@gm&wﬂﬁﬁ’?@kal quantities.
Usual | y, though not necessarily, these quant ities take the form of

el ectriscal , contsndanpliabelsapplisd fanhysical getities tatsxist within anddpging st or ed,
transferred, conbined, conpared, or otherw se manipulated. It is

convent i onalopgigtionpf igicompukss 7 t hose skilled in the art to refer to these
signals as bits,_values, elenents, synbols, characters, terns, objects,
nunbers, recor dsltshquidealsode upderstopd fhat mapgpulafions withigdhegemputerare ofeRy  however
that these and simlar ternms should be assqciated with_appropriate

physi cal quasieredtain tergs sechppaidig, coBRIng; TBoYaNE, ein bk gt oftffbse terns are

mer el :
Y associated with manual operations performed by a human operator. It must be

10 understood that no such involvement of a human operator is necessary or even
desirable in the present invention, The operations described herein are machine
operations performed in conjunction with a human operator or user who interacts with
the computer. The machines used for performing the operation of the present
invention include general purpose digital computers or other similar computing

15 devices.

In addition, it should be understood that the programs, processes, methods, etc.
described herein are not related or hmlted to any particular computer or apparatus.
Rather, various types of genéral ‘purpose machines may be used with programs
constructed in accordance with the teachings described herein. Similarly, it may

20 prove advantageous to construct specialized apparatus to perform the method steps

described herein by way of dedicated computer systems with hard-wired logic or
programs stored in nonvolatile memory, such as read only memory.

The operating environment in which the present invention is used

encompasses general distributed computing systems wherein general purpose




5 conventional |abels applied to physical quantities that exist within and
during operation of the conputer. It should al so be understood that

mani pul ations within the conputer are often referred to in terns such as
addi ng, conparing, noving, etc. which are often associated w tRJup2005
operations perfornmed by a human operator. It nust be 10 understood that no
such invol venent of a human operator is necessary or even desirable in the
present invention. The operations described herein are machi ne operations
performed in conjunction with a human-®perator or user who interacts with
the conputer. The machines used for perform ng the operation of the present
i nventi on i neqmpyErsgegrkstatipnspRrpprennal campiterfre semmpstpd dfacommunicalien  si i | ar '
conputing 15 devices. In addition, it should be understood, that the
prograns, prbesskegousipes, Brpcliont pever anpagenenty poewes @iy menpinths o) ot ed or
limted to any particul ar conputer or apparatus. Rather, various types of
general pur plEBO: W:MV%EWWWWW@&W&%OMHUM ed in
accordance with the teachings described herein. Similarly, it my 20 prove
advant ageous to &baeeqreanes veptionelfers atFsmole tramipals B2 PRRP ¢ he net hod st eps

descri bed herein by way of dedicated conputer. systens wth hard-wired |ogic
or - proyr anscosBisee thrpughhthe antwark 1o spRRFFAF § welgite padpre é?id‘lﬁ’ml‘i?srrermry. The

operating enyironment in which the present inventiopn is used enconpasses
general di st@m@@mﬂehﬂteéﬂ/@?%%%mﬁﬁm% °‘B?H%HB@E 7 July 2005
-$ conputers, wgrkstations, r persqgnal conputers are cqonnected via
communi cat i O?fthelm‘ﬁk@néﬂ‘d&?&ﬁdg‘ﬁ@g{%fﬁéémwsﬁﬁ” ?ﬁ“&é‘”’@%"ﬁ?@angemnt ,
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the server workstation with which the browser station is communicating during a
10  download will be referred to as the server.
A systern in accordance with the present invention, compiises a plurality of
computer terminals and servers. Each type of computer may be generally similar to
- every other type of computer including a central processing unit, display device, and
opesator input device. Moreover, it will be appreciated that each type of computer
15 may also perform operations described herein as being petformed by every other type
of computer. The distributed system may comprise any one of a number of types of
networks over which client computers and server computers communicate, including
local area networks (LANGs), wide area networks (WAN), the Internet and any other
| nétworls that distribute processing and share data among a plurality of nodes. The
20 on-line services typically provide functionality such as electronic mail (email), file
transfer protocol (FTP), and World Wide Web (WWW) access.
The WWW is a graphical subnetwork of the Internet, Withﬁcommon "web
browser" software suci: as Mosaic or Netscape Navigator, users may easily access

Internet information and services on the WWW. The browser handles the function of




In accordance with the invention, users at renote termnals in a network 5
comuni cate through the network to a server or a web site and are able to
downl oad data fromthe server or web site to the user's client

workstation. As this enbodinent of the invention is described h&BRA05 a
web browser programon a client workstation for browsing a network, such
as the Internet, will be referred to as the browser, while the server

wor kstation with which the browser station is conmunicating during a 10
downl oad will be referred to as the sekver. A systemin accordance with the
present invention, conprises a plurality of conputer term nals and
servers. Eaclecatippand trgetingripfotmationenythbtegretand displpying information 0 every ot her
type of conputer including a central processing unit, display device, and
oper at or i npprovidkd\by e eexrveh/The BAVEW utilizes the technblogngflehyparted” tohat each type of
conputer 15 may al so perform operations described herein as being perforned
by every ot haganizgsearchodnd presqutinérmativh en dé biterdeh Ufsing the/browsan, awsgr conpri se any
one of a nunber of types of networks over which client conputers and
server conputassdectowrd ((hypstiext wordDifiorh aviewed desuinerdyand belinkedbioks (LANs), wi de

~area networks (WANs), the Internet and any other networks that distribute

processi ng gridaeumenifeaturinginfoymatiop related tp thet word. ihgeedinkserewiign on- | i ne
services typically provide functionality such as electronic nail (email),
file transftbe Web ssrwgcdsmaipRirbiesultin g progressivelyiesperpearhonbas vcheiessess. The WW W
I's a graphical subnetwork of the Internet. Wth common "web browser”

sof tvare such asloVbedwbinessirendes servigs erovdoticamn with an Infpenetaddeess a8di8i | y access
Internet information and services on the WWW The browser handles the

function of ypgiskiedinaigvelopa hyprrigrtidpeymantgalied p romiepaed, rihigh#aissron on t he

Internet and displaying informati on provided by a server. The WWW

utilizes themayesspiore Visiys bereeder's Nep sqrves dhe hame page furnishes information
10 abbut the service offered by the provider through use of graphic images, sound,

hyperlink choites, ete. With that information, the user is guided through the home
page to select the service and desired service features.
Referring now in more detail to the drawings, in which like numerals refer to
like parts throughout the_several views, Fig. 1 illustrates a pictorial representation of a
15 typical package distribution facility 5 for processing packages. Each package
distribution facility 5 is comprised of a image capture station 12, a plurality of keying
stations 14, an exception handling station 16, a labeling station 18, and a package
loading station 20. Packagesl 25 enter the facility at the bottom of the figure, near
image capture station 12, and procéed up and to the left toward package loading
20 station 20. However, as known by those skilled in the art, package flow can proceed
- from either direction, and conveyor belt 27 can assume any shape. The packages 25 -
depic';ed in FIG. 1, vary in height, weight and size, and may be oriented arbitrarily on
the conveyor belt 27. The only positional requirement is that the package identifying

information, mailing label, or processing form must be visible to the imaging system.




organi ze, search, and present information on the Internet. Using the
browser, a user can select a word ("hypertext word") froma viewed
docurnent, and be linked to 5 another docunent featuring information related
to that word. These links are within the Wb server domain and’ /d8d0P5in a
progressively deeper search or base of choices. In the business arena, a
service provider can, with an Internet address and a hypertext editor,
devel op a hypertext docunent called a "hone page,"” which a user nay
explore visiting the provider's Wb sdfver. The hone page furnishes
information 10 about the service offered by the provider through use of
graphi c i mages, E&uAdlusigipsabiockiiagaepithepreseptinvepianss palially demidtedrat i on, t he
user is guided through the_hone  page to, select the service and desired
servi ce featiFisl. %%@M%@%%WWSWS%W%S@W@%W ngs, in which

i ke nunerals refer to 1|ike parts throughout the several views, Fig. 1

i || ustrat es camppEese mssaww@ga%ﬂawwr%%%w% 10gi5s comprigedy e
distribution facility 5 for processing packages. Each package distribution
“facility 5 io62plyrfiy; of interepmnegter RopRutcrs pRE THCEORSPCSISPIS Aosking 2 RV Ph| i ty of
keyi ng stations 14, an_exception handling station 16, a | abeling station
18, and a poeHHE sY§Ha BYgvax oEaxatgple, Sy netwioiecan ke comprigadiofpentivia™ aci | ity at

and Lo tho. el SRR Ry oe L UARAE ID. L RO JGHOREBYor . as known by

and convey BRI SR FIGAUHE s R BbeEe RS PRE USRS dopi ciod in
he convey o OBRIE oA KorHbSisipy sHESPLioRPer BUTRHERAT 15 MR 1 ho package
o' the | gl ey iam PIbnesad 4 gifies Bsc et Ak FEBR & bl ock i agr am.

of the present inventiopn as, parti al depi ¢t ed
10p ?nr}ormagon server 32, and aﬁas server 35 ?:/onta?lg lj.nformaﬁon that can be accessed by

users logged onto the system 10 who want to retrieve information stored on one of the
servers. Each server is programmed to respectively store knowledge-base, package or
tracking information for use by a customer located at a user terminal 28. For
example, a customer who wants to detel‘mine the location of her in-transit package
15 will access alias server 33 via a browser operating on user terminal 28, which in turn,
may access the package information server 32 to answer the customer’s query. A user
at a system user terminal 28 can access the system 10 through network 29 from
virtually any location ovér efthef a wireless or a hard-wired interface. User terminals
28 interfacing with the system 10 via a wireless interface communicate with rest of
20 - thesystem 10 over thé airwaves at radio frequencies, while users coupled to the
network via a hard-wired interface communicate with the rest of the system 10 over a
wire or fiber optic medium. |
| As will be explained later, when package processing system 10 identifies a

package 25, it either creates a new package record database entry or updates an




in FIG 1. As shown in FIG 2, package processing system 10 is designed to
communi cate across a network 29. The package processing system 10, is
conprised of a plurality of interconnected conputers and m croprocessors
hosting a plurality of 5 operating systems. By way of exanpl e, EH@IY@@%\NK
can be conprised of pentiumm based m croprocessors operating on

W ndows/ NT, UNI X and/or W ndows/CE operating systens. FIG 2 further shows
t hat package processing system 10 is conprised of a know edge- base server
31, a package information server 32, ddd an alias server 33. As will be

expl ai ned | ater, know edge-base_ server 31, package 10 information server
32, and al i aSiskag enby asnmwaynf mainfpiningrag aperateatatus pheack packags rwestsdsed by users
| ogged onto the system 10 who want to retrieve information stored on one of

the server sbY thegypleniolmage captiresiatign bhassbowndn FiGs deis fuyrthen comprissd af a

know edge- base, package or_  tracking information for use by a custoner

| ocat ed at aleXieydatapdse 3, packags recprd,da | qad agimagedaabate Sffemant s t o
determ ne the | ocation, of héar in-transit ufécka e 15 will access alias
server 33 viraw&mm%gfg#e%e sl progrssingsueduie Sp Jompge capgie SR A2 i n turn, may
access the package information server 32 to answer the custoner's query. A

user & a sYSfBTRORIIsEY H%*%W&% “Phe system 10 through network
“nterace. User P iaras sapiehRE SR Pt bBOERE PReTIE vl & & w rel ess
LA YL TR e R T e
puerace comul ColGu il 15 sl of 1o MRLEIAS QU Rt 1o O Tiber
;gspy Llr ezp;gggggﬁgneiﬂ‘é%?# ei w’%@&%& }t"%%icg]lync%\sgi %i;tl%qgfoqgcor d dat abase
10. - lines of alphanumeric text, with destination address 44 located below source address
42, Machine-readable code 46a typically comprises a one-dimensional or two-
-dimensional bar code or symbology. In a preferred embodiment, machine readable
code 46a will consist of a two-dimensional probability density fonction (PDF) 417 bar
code. A plurality of fiduciary marks 48 are positioned on form 40 at predetermined
15 locations to aid system 10 in identifying and properly decoding an imaged form.
Form 40 also includes shipping information 50 that may be recorded on the form
through the use of cﬁeck boxes. For the sake of clarity, this description assumes that
the form consists of information necessary to deliver it and an associated package 25,
to a predetermined destination, It should be understood that form 40 may contain any
20 kind of information and it may or may not be associated with a package for delivery.
Referring again to FIG. 1, the components and operation of the package
processing system 10 will be descﬁbed in additioﬁai detail. As packages are placed
on conveyor belt 27, they are transported first to image capture station 12 whose

function is to capture an image of the packages that transit image capture station 12




existing entry as a way of maintaining an accurate status of each package
processed by the system |nmage capture station 12 as showmn in FIG 2, is
further conprised of a |exicon database 36, package record database 37 and
an i'mage database 38, form recognition nodule 64 and a field p¥deEg8dhg
nodul e 66. |Inmage capture station 12 5 and its conponents will be expl ai ned
in greater detail below FIG 3 illustrates a typical form40 that is
processed by package processing system 10. Form 40 includes a source
address 42, a destination address 44,-12qrachi ne-r eadabl e code 46a, fiduciary
mar ks 48, and shi pping information 50. Source and destination addresses 42
and 44, resp¥aweatedlycaptuying imapesyf eanveypshelt 37 ovene predetermined naiofl ohes of

al phanuneric text, with destination address 44 |ocated bel ow source address
42. Machi ne-tmes Parngthe prsied affime fosm whan the imagasapture stafionddeamiveeassi onal or t wo-
di mensi onal _bar code or _synbology. In_a preferred enbodi ment, nmachi ne
readabl e cdmagestpacksse 25 uBhlthenackyge gachiidahelivgsiation h packegSbabi | i ty density
function (PDF) 417 bar code. A plurality of fiduciary marks 48 are

posi ti oned wcﬁ%w&ﬁw@mawm&&w%%m%mmm@%%%tem 10 in
identifying and properly decoding an i maged form Form 40 al so incl udes
shi ppi ig i nfiyriprmatian wrtsopgithe form, aud cregtesd putingdabel fopthe Backeee fR6tigh t he use
of check boxes. For the sage of clarity @IE' s description ﬁ sumes that the
form consi st@&CaRIF Sekng e PFSH%%&?&PC@V‘@ BPS, Hrapesiing sysigm 4 soci at ed

package 25, . to a predeterm ned destination._ It shoul e uynder st ood that
- form 40 may @ﬁ%ﬁcﬁfwﬂwwmdwm%?ﬁ%mﬁwqetaglﬁlé’g}ng‘?%y not be
. associ ated with package for delivery,. .Referring agaip to FIG 1, the
conponent s é’ﬁéwﬁ%ér E)PW“B]F“‘EW"%’E ed,sysiere L fetymBesesh 10 will be

described in additional, detail, kages ar | ac .on conveyor belt

27, they ar &%F glﬁ‘éﬂhf’%’éf Yerr%‘itmggﬁ?]g%’éﬁ%g%\%?ﬂrg’ . 5%?“512 whose function

|3 40 S0t 2] S5 bl RO 2055l LR Shd ol B G301 U StaT O
dimensional symbology. It identifies the attributes required by the application of: the

-database record identifier associated with the package, the source and destination.
addresses, special handling procedures for the package, and an identifier of the form
that was originally associated with the package. The routing label may also include

15 human-readable, alphanumeric text. Parties that ship a high volume of packages may
be supplied with a routing label generating system that allows routing labels to be
affixed to packages before they arrive at package processing system 10. After
processing systcni 10 determines that package does not have a routing label, it
identifies form 40, locates and decodes information on form 40, and if necessary,

20 builds a package record database entry. H the system is unable to perform any of the
preceding tasks (with the exception of locating the routing label), exception handling
station 16 is alerted, and the problem is comrected there. When package 25 arrives at
labeling station 18, a routing label is created, if nécessary, and affixed to package 25

before the package is permitted to proceed to package loading station 20.




-12 by repeatedly capturing inmages of conveyor belt 27 over a predeterm ned
period of time. During the period of time fromwhen the inage capture
station 12 captures an inage of package 25, until the package reaches

| abel i ng station 18, package processing system 10 extracts i nd? yuydaps
forms 40 fromthe captured i nage, analyzes 5 the information witten on the
form and creates a routing | abel for the package. Since inage capture
‘station 12 does not inmage individual forns, processing system 10 first

i sol ates each form40 in a captured i+ftdge before the information on each
form 40 can be decoded. Once an individual formis identified, system 10
det er m nes t hose Thpeneratipea each peckagerpeagenying station millmowrhe desstibdddn af f i xed t o
them A routing |label is 10 conprised of a 32 digit special ASCI | machine
readabl e codBoredpal s shyr i FKH 4¢ imsge capinie alationi3 finc fimagy caphure | dent i fi es
the attributes required by the application of. the database record
identifier afystEmithiadattom eeoepifen yalem 43 formirecognitionsesten 6, deda fiekht | on
addresses, special handling procedures for the package, and an identifier
of the form PPFravmaEsienfs s ghgwnin BKx Sdmageseptp wyiem 68 shdesage. The routing

| abel may al so jnclude 15 human-readabl e, al phanunmeric text. Parties that
ship a *hi gh ‘mseiag@odye 196, cpdaelecteics mpduls 200y Imaginasmadnled0¢ sut i ng | abel
generating systemthat allows routing | abels to be  affixed to packages

bef ore t hey WPQF@”%%P“E&EQ%@IW&& w¥peanday leps (pomingp)il84, aph#secessi ng
- system 10 determ nes that a package does not have a routing |abel, it

i dentifies f%?%l%?“dlf‘b‘&%%d%f&g%daege%ﬁ%‘ﬁ%%ﬁ‘“%ﬁoq orm 40, and if
necessary, 20 builds a package, record database entry. If the systemis
unabl e to pePFEHATsk;FPIYes Hghgesohyionimagssof 1 gamant phgorveyerbelt 8 cept i on of

| ocating the routing | abel exception handling station 16 is alerted, and
‘the probl emlp‘g"dé’%ﬁ'q‘?é%’fké%?s?%]w opytls Fopveru hejbsegment stapy wstanidn timahe| i ng
- station 18, a routing |label is created, if necessary, and affixed to
packad® 25 UWnlkepror phpacknge jmagios systegisyimpgingsapduls 100 ise@able pb package | oadi ng
station 20.

simultaneously capturing a clear image of the top surfaces of a phrality of packages
25, regardless of the height of the packages. It also is capable of imaging the
packages 25 traveling on conveyor belt 27 without aligning them beforehand.
Conveyor belt 27 is imaged through primary lens 102, secondary lens 104, and phase
15 mask 106, onto detector 108. Phase mask 106 varies the phase of the light transmitted
through it. Itis éomposcd of an optical material having variations in opaqueness,
thickness or index of refraction. Phase mask 106 is designed to alter an incoherent
optical system (one that only detects and processes the signal intensity) in such a way
that the system response to a point object or point spread function (PSF) is relatively
20 insensitive to the distance of the point from primary lens 102, over a predetermined
range of object distances. In addition to providing a capability to simultaneously
image a plurality of packages regardless of their height, this arrangement minimizes
distortion of the package label images on curved and tilted surfaces, resulting in

improved performance of algorithms used subsequently to decode bar codes andto




7 July 2005 -13 The operation of each package processing station will now
be described in nore detail. As showmn in FIG 4, image capture station 12
i ncludes an inage capture system 60, a pattern recognition system62, a
formrecognition system 64, and a field processing system 66. AsulgRBMn in
FIG 5, inmage capture system 60 includes an 5 i magi ng nodul e 100, and an
el ectroni cs nodul e 200. I nmaging nodule 100 is conprised of a primary | ens
(or mrror) 102, a secondary lens (or mirror) 104, a phase nmask 106, and
at | east one detector 108. In operatioH% I magi ng nodul e 100 continuously

Ca e N O S0 LR Spely RuSE IR g RIS Ll 2T,
moaut e 100§ S0 ameiod e el dpien 1o, R EHEH 1 Py SR ALOF rmge of ‘Che top
packages. | 1 PR absr 8% T agi g’ the” packages 25 traveling on
maged through protRERse PuRut ety Webd Rl el s R R 015 sk 106,
o2 o 2000 g en RS B ind BB Bl 01 Lrano e
o altor an CHREREAAN bl EmBor (o 27REMEE BnialloF TR SudPR L0, 07 docses
e s10nal | kSRS o s Bl VB SIERIRRIES 10 2 PO
ob et i ot aage S8R sxre? B AR R rodlle 10 BB U oty
A Pt e R e e K b
surfacgs, regullifg .t high resolution cameras 120 and 120" oriented 90° apart. Each
. high resolution camera 120.and 120' is preferably either a line scan or time delay
integration (TDI) camera for continnously imaging the moving conveyor belt 27, As
shown in FIG, 6, phase mask 106 is positioned in the aperture stop behind secondary
lens 104, A small beamsplitter 122 is placed in the converging beam behind phase
15 mask 106, splitting the image to the two detectors 108 and 108", This assembly -
allows the two cameras to image conveyor belt 27 through a common optical path.
The use of beamsplitter 122 allows each.camera’s field of view (FOV) to either be
identical, overlapped to varying degrees, or completely separate. In the preferred
embodiment, the two cameras image separate (left and right) sides of conveyor belt 27
20 with an overlap of only approximately one percent of each cm&a’s FOV.
~ Consequently, the resolution achieved with this approach is almost double that of the -
widest high resolution cameras available.
FIG. 7 illustrates a side view of imaging module 100 (as shown in FIG. 5). In

addition to the components previously discussed, imaging module 100 farther




I nproved performance of algorithnms used subsequently to decode bar codes
and to 7 July 2005 -14 perform character recognition. The output of phase
mask 106 is sanpled by detector 108, anplified by canera el ectronics 110,
and digitized in frame grabber 112 for processing by processor? aly2005
Character recognition for automated package routing, as is known by those
5 skilled in the art, requires high resolution imging (at |east 200 dots
per inch). Capturing an entire inmage of conveyor belt 27 (which is
typically 3 - 5 feet wde) at this rd§olution, requires 9 -15, 000 pixels
across the belt 27. To performthis task, inmage capture system 60 utilizes
an i magi ng nesEpres fdbminegi203 3A6iaad Y64er directinga beagral Hishtdigmpoevendsl v 116. As
shown in FIG_ 6, two-canera subassenbly 116 is 10 constructed of two high
resol ution c’ﬂrﬁ@@éﬁcoﬂ@@’]&m%%“hewﬂlé , tight zgfigeted byrobiests omi gh resol uti on
canera 120 and 120" is preferably either, a |line scan_ or_ tine delay

i nt egr ati on 9ETYsYer helt Ahtrayels glong-pbram 3% aad i firstugHectrd intp inagisgmedule onveyor bel t
27. As shown in FIG 6, phase nmask 106 is positioned in the aperture stop
behi nd secon’d’Qt’C’yf"m@H@Ta@Afl‘lg&%Ilf’ﬂ'@W&W@W@W@%ced in the
conver%i ng beam behi nd phase 15 mask 106, splitting the inmage to the two
detect @rs 108irgnH21fld mirrgnp08, and enietheywo-gamesmbasseabiddbcaner as to i mage
conveyor belt 27_through a common_optical path. The use of beansplitter
122 al | ows each E¥ndilipsteatesiths elpctamics modple 20OFHIG. o). disiiseissydavithy dent i cal |
~over |l apped to_ varying degrees, or conpletely separate. In the preferred
enbodi nent , TelengeR it pesfegteonicsgdule 4045 comprized of eamsriplectiopigs) 18 2des of
conveyor belt 27 20 with an overlap of only approxi mately one percent of

each caner a'fEmee@rpbber b, andaregeessyr Litnas shawn in Rt of camem elertinigi 1R t hi s

approach is al mpst double that of the w dest high resolution canera
avai | abl e. comprises a belt encoder 132, a framing confrol processor 134, and a lighting control

10 unit 136. Each of the two cameras 120 and 120" transmits images to frame grabbers
112 and 112, respectively for digitization.” Frame grabbers 112 and 112" process the
images and, in response, feed back camera control signals fo cameras 120 and 120"
Camera scans are synchronized with conveyor belt motion through the use of framing
control processor 134, that performs frequency multiplication on belt encoder pulses

15 to maintain a relatively constant scan resolution. Framing control processor 134 also
controls iflumination levels of cameras 120 and 120" through the use of lighting
confrol unit 136 that maintains a relatively constant image brightness as a function of
belt speed. Imaging processor 114 then performs pixel-by-pixel image correction and
analysis, and stores the image in image database 38 (as shown in FIGs. 2 and 4),

.20 before passing the processed image to pattern recognition system 62 for additional
- processing. While described as a system comprising a single imaging processor 114,

it should be understood by those skilled in the art that any number of imaging
processors 114 could be utilized. For example, if two imaging processors are used

(one each for cameras 120 and 120"), they would communicate together and



FIG 7 illustrates a side view of inmaging nodule 100 (as shown in FIG 5).
In addition to the conmponents previously discussed, inmagi ng nodule 100
further 7 July 2005 -15 conprises fold mrrors 202, 204, and 206 for
directing a beamof light fromconveyor 27 onto secondary |ens’ {42005
shown in FIG 7, light reflected by objects on conveyor belt 27 travels
al ong a beam 130, and is first reflected into inmaging nodule 100 by fold
mrror 202. Light beam 130 then passes to fold mrror 204, primary 5 mrror
102, fold mrror 206, and on to the tx6-canera subassenbly 116. FIG 8
illustrates the_electronics mpdule 200 (FIG 5). As discussed w-th

ref erence t otopydinatethe tiapsission,of pastiahimgesdo owanotherclp nyiitghs ogethyr theaner a

el ectronics 110, a__franme grabber 112, and a processor 114. As shown in
FIG 8, canehigfurepilialds yiogedimeaesrosies hh camesas alnnay eveplaprgerasingfovthe o f r ani ng
control processor 134, and a lighting control 10 unit_ 136. Each of the two
caneras 120 g deoqsingioperationicansbe mplgrmented yvithadya-dimensions} convolufisn g 112"
respectively for digitizatiaon. Frame_ grabbers 112 and 112' process the

i rages and, WﬁmW§§Bgﬁ§€Fdﬁ@§ﬂ-E@@Wﬂﬁaﬁgpﬁm@%ﬁﬁ4@mm§HBH5P§WP3mEaneras 120
and 120'. Canera scans are synchroni zed with conveyor belt notion through

the use of f%@m%wwﬂwwe@gw the high rﬁsﬂ‘é}ﬁonﬁaqw&dl‘i%‘s‘fqeeq uency
can Fesol ut BN Hly SO FEIo ok Gepber 1 B oot Gy GRS | | un nat | on
e o R e Do o LB 21 [, U
Corr oet on AIOVARRIGRID§ SIaphidE ot Rcted HO-EgRnfe: TRIVHME abase 36 (as
T ecogni {1 on SRR Sbrme AR BRKIO BSHESRUTDRRRNEOBRC | bed he o |
syste niOC onp reingoidgc? Wl%l aS siegelgrl:befe li’Sr’Tf"aﬂ?ait ?s%ec%&gdcu%ﬁ o g'r%h%’gonal, one-dimensional
convolutions. In the above example, the number of calculations is reduced by a factor
of 32
When pattern recognition system 62 (as shown in FIG. 4) receives the
digitized image, it performs a line-by-line analysis of intensity data from the captured
15 image to locate a predetermined pattern. While any number of patierns can be used,
FIG. 9 shows four examples of patterns that may be used in accordance with the
present invention. As shown in FIG. 9, pattern 46 can be a machine readable code
46a, text 46b, a repetitive paﬁ:erh 46c, or a picture 46d. For the purposes of this
detailed description, it will be assumed that predetermined pattern 46 is a machine
20 readable code 46a. Since the image capture station 60 images portions of the
conveyor belt 27, not individual packages 25, there is always the possibility that a
partial pattern may be captured in a single image. In the event that the pattern

recognition system 62 determines that only a portion of the pattern has been captured

in the present image, it will first ascertain where the remaining portion of the pattern




it should be understood by those skilled in the art that any nunber of
i magi ng processors 114 could be utilized. For exanple, if two inaging
processors are used (one each for cameras 120 and 120'), they woul d
comuni cate together and 7 July 2005 -16 coordinate the transny d&y@R0%f
partial inmages to one another, to "stitch" together the picture of fields
whose i mage crosses both caneras. In any event, processing for the inage
decodi ng operation can be inplenented with a t wo- di mensi onal convol ution
operation in the time domain. However:17t he conputational throughput

nyol ution at the high

requi renents nsional c

resol utions @%E‘?@H"Jﬁ@? Pﬁew@ﬁfgﬁﬁé}“é@tm’ég elithgreRpaining porioisst est bel t
speeds used i C For exa t takes m ni mum of 1.5 terafl ops
(g 500, 000 rfé@f&f‘t g‘ﬁi‘)‘“‘?@ &“Q’CB@M@FMFMPE%%BWi on acr oss aIO
5-f oot -w de b ni ng at 500 f et/nt ute. .To reduc the nput at i onal
requi rement , “p 'asénutﬁ%@%‘g 8‘%‘%‘@?}? % 10 encoded
with a sepa PSF code usi n ort ho onal one- di nensi onal
convolutlon ﬁ Q@%@?3§§§ﬁﬁﬂ?é% %ﬁ@ﬁﬁ Pons is reduced
by a factor en ttern r.ecogni ti.on s te % shown in FIG 4)
recei vés theygwgiﬁ% ‘ﬁ% W‘%ﬂnﬁg %]F%Zﬁt&’@ At ysi s of
|nten5|ty da fromihe 15 e e a er m ned
pattern. g‘ @ﬁﬁ?gﬁégngﬂ?hgiﬁﬂﬂi ?Qﬁégféh#ww f our

exanpl es of t.1 that may .he used cordance W t pr esent
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pattern 46 is_a chlne 20 readabl e co ce the i e capture
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10 together to create a composite pattern, and processing will continue.

A4

After the pattern recognition system 62 detects machine readable code 464, it
determines whether the code corresponds to a routing label and if appropriate, updates
the corresponding record in the package record database 37. As explained earlier, no
further processing is required when the pattern recognition system 62 determines that

15 the machine readable code 46a is a roufing label.
If the machine readable code 46a is not a routing label, package processing
flows to the form recegnition system 64 which locates fiduciaries 48 on form 40 and
~ determines a region of interest (ROI) based on the pt)sitiop and orientation of machine
readable code 46a and fiduciaries 48. The ROI is then extracted from the captured
20 image for further processing. As in the case with the pattern recognition system 62,
there is a possibility that while an entire pattern 46 is.captured in a single image, the
ROI may actually Iie in two or more successive images. In the event that the form
recognition system 64 determines that a single form is captured in a number of

successive images, processing will proceed as previously discussed with reference to




conveyor belt 27, not individual packages 25, there is always the
possibility that a partial pattern may be captured in a single imge. In
the event that the pattern recognition system62 determnes that only a
portion of the pattern has been captured in the present inage,7WﬂYﬁm6$
first ascertain where the remaining portion of the pattern 7 July 2005 -17
46 can be found (the top or bottomof the current image). If the remaining
portion is found at the top of the cyrrent inmage (indicating that the rest
of the pattern 46 was captured in thésbrevious i mage) -t will retrieve the
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readable code 46a on form 40. Once the pattern recognition system 62 locafes -

machine readable code 464, it transfers the image to the forin recognition system 64 -

that then locates the fiduciaries 48 on the form, computes ROI 49, extracts the region

bounded by the ROI 49 from the captured image, and identifies the imaged form.

15 As shown in FIG. 4, form recognition system 64 accesses the forms database
78 to carry out the identification of the imaged form. Whenever a form is added to
forms database 78, the locations of all fields, field characteristics, pattern-to-
fiduciaries relationships and intra-field relationships are stored for access by form
recognition system 64, Any form, even another vendor's (e.g., UPS) can be stored in

20 forms database 78.— In operation, form recognition system 64 compares the spatial

relationship between the observed patiern 46 and fiduciaries 48 with enrolled pattern-
~ to-fiduciaries relationships stored in forms database 78 to identify the captured form.
Form recognition system 64 includes general purpose and high performance

- computers that interface with forms database 78 to identify the imaged form for




20 image for further processing. As in the case with the pattern
recognition system62, there is a possibility that while an entire pattern
46 is captured in a single inage, the RO nay actually lie in two or nore
successive inmages. In the event that the form recognition syst&hl3005
determnes that a single formis captured in a nunber of successive

| mges, processing will proceed as previously discussed wth reference to
---------- -- 7 July 2005 -18- the pattern recognition system62. That is,
the formrecognition system64 will aet®ss inmage database 38 and retrieve
the remai nder. of a previously stored formor suspend. processing until the
entire form Htherpocssig brisd preesssing system bpHiefapyrecognitign piocessen t he  si ze of
the RO varies based on the size of the detected pattern, and in any event
will 5 be |i HferaBYPhyyical gharagterisgic g foprp 40,isuch se Beld ogatien.syBbds of frmor s dat abase
78. Operation of pattern recognition systemg62 is further explained by way
of an exanpfige topiiniha entiiigation procgss. dlurgermerey if he patisp 409 f@ms0ina t ypi cal form
that woul d be i maged by.image capture system 60. VWen pattern recognition
system 62 r efashjnsaeadahle indjeatorsits content may aleo begise as part of thidediieatipn operating in.
the pattern recognitign system 62 10 anal yzes .the scan data captured from

the form i maBeceshd! ke foaprcesnition pereess filsathd imags is e 46a on form

40. Once the pattern recognition system 62 | ocates nachine readabl e code
46a, it tra szaﬁ%ﬂlﬁrf@rg%anﬁ%wﬁ%ﬁ%r&@éwdﬂﬁﬁbswlgﬁeyo&gecﬂftm that then

| ocates the fjiduciaries 48 on the form caonputes RO 49, extracts the

regi on  bounifeMithindaacised imagerdalg e thrn “@ﬁ%‘!‘%‘ﬂ&%ﬁ‘@%ﬁ“‘%ﬁﬂ“ﬁﬁéﬁt ifies the

i mged form 15 As shown in, Fl 4, formarei,co. nit jion system 64 accesses

the forms dat abaé%“%“?decé%@edﬁﬁge@ﬁ@mi ity ifentity fromyfiorp Feceghtionnpged form

- Whenever a formis ded to for at abase 78, .the ] ocatiaqons of all
fields, fiel Wﬁéﬂa@f@f?@% gste P rqcgjves the location ofal the data felds

10 on the imaged form, the field characteristics and the intra-field relationships to aid in
the .analysis of the imaged form. The field data can be machine printed, handwritten
(printed or cursive) machine-readable, check box, or a combination of the above. As
shown in FIG. 4, field processing system 66 accesses a pre-printed airbill database 72,
a lexicon database 36, and an address verification database 76 to decode the

15 informaﬁon. written on the imaged form. The recognition is enhanced by using
underlying Iexicon information that can be used in both the character recognition and

- verification of processed fields. Once the fields on the form are processed, the system
performs package-to-record-correlaﬁon in which the package information is correlated
to an existing entry in the package record database 37, or a new entry is built.

20 ‘Information stored in the package record database 37 can then be recalled for the
purpose of generating a routing label comprising the captured information, A routing
label can also be generated that is an identifier that references the captured
information, or is a combination of the two approaches. The captured label

information is then correlated to the physical object {package) containing the form 40




fiduciaries relationships and infra -field relationships are stored for
access by form recognition system 64. Any form even another vendor's
(e.g., UPS) can be stored in 20 forns database 78. In operation, form
recognition system 64 conpares the spatial relationship betweehhilh2005
observed pattern 46 and fiduciaries 48 with enrolled pattern-
to-fiduciaries relationships stored in forns database 78 to identify the
captured form Formrecognition system 64 includes general purpose and high
performance conputers that interface Wth fornms database 78 to identify the
i'maged formgfaor 7 0%. -19.fur r. Rprocessi . field. processing
system 66. ce)ﬁlS op%ﬁwr%a %%r??%gﬁaﬁeéegéagg cc?g%%ﬁge%mg%&}g%%tr r’:[%s
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machi ne-rea . ﬁﬁlgl plB s mgg i ahove, As shown in
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decode t he TEONAREE Rl 14l AL R ED THELl o B agnlal SO0 (Ton i s
eI  chPA RO o2 5 BB, WS 52405 15 i Dot
‘ by the characteristics of the fields to'be processed. This additional process, provides
_the use of context information in conjunction with the OCR/ICR analysis to improve
the level of accuracy realized by the system. When necessary, the field-specific
Tecognition process is aided by the use of installation-specific lexicon information that
15 i continually revised and optimized based on processed form information,
An example of such a lexicon would be a list of city names in the United
States (or international country codes) corresponding to the frequently identified
destinations for packages originating with a particular user. When the system
determines that a package originating with a user contains an unverified string,
20 instead of accessing the enormous address verification (ZIP+4) database 76, field
| processing system 66 would instead access a considerably smaller and more
manageable lexicon that would only contain a maximum of approximately 1000 valid

entries, tailored for that user,




verification of processed fields. Once the fields on the formare
processed, the system perforns package-to-record correlation in which the
package information is correlated to an existing entry in the package
record database 37, or a newentry is built. 20 Infornmation storadyR&03 he
package record database 37 can then be recalled for the purpose of
generating a routing | abel conprising the captured information. A muting

| abel can al so be generated that is an identifier that references the
captured information, or is a conbi ndlsi on of the two approaches. The
captured label information is then correlated to the physical object
(package) cont ai Ap fkgeribedintdgiailbeley, fhempargtwo plpses of Bigpagsentmethiadilliar y capture of
t he machi ne readabl e code 46a_present  on the aobject. This capture is
per f or ned bwsaﬁfadb@baa%@m@pﬂwaﬁémﬂgﬁ%%wdﬂwmﬁo%%P@é‘g the stored
i'nformation in_package_ record database 37 and produces a routing | abel.
Fig. 10 is omgninyietsteasiingppdrolvsambigpitiss; ofakerativelpardys sy a 466 i n
accordance 5 with the present invention. An eI@,gené| ?f this systemis its
ability to sapfdatastgs tobpresolyadiby a unssnopsreied (BiGH éWasapdh ) vpdetingdhe oxi con

anal ysis to quickly and efficientl identify the best match for an

unveri f3 ed SIFWOH&“?}YOﬁt’é)eRf@féWﬁ“Wé]%ﬁﬁﬂ’)l nunber of high probability
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code 46a as the input argument. Shippers with a moderate re-ship frequency also
have associated data records stored in lexicon database 36 (FIG. 4) that correspond to
package destinations most frequently utilized by the shipper. The field processing
system 66 accesses lexicon database 36 to assist in the verification of decoded
15 information. In some cases (¢.g., when the shipper sends packages from a small
number of addresses), information from lexicon database 36 can be directly copied
into package record database 37 in lieu of the time-consuming process of decoding
the form data. If the decoded machine readable code 46a is not associated with a
shipper of moderate re-ship frequency, processing flows to step 306. If, on the other
20 hand, the decoded machine readable code is associated with a shipper of moderate re-
~ ship frequency,‘ processing flows to step 302, where the system determiﬁes whether
there is a single source address 42 associated with the decoded machine readable code
46a. Ifthere is a single source address 42 associated with the decoded machine

readable code 46a, processing flows to step 304 and the source address is extracted




An exanpl e of such a lexicon would be a list of city names in the United

, States (or international country codes) corresponding to the frequently
identified destinations for packages originating with a particul ar user.
When the system determnes that a package originating with a usbidy@06f ai ns
an unverified string, 20 instead of accessing the enornous address
verification (ZlI P+4) database 76, field processing system 66 would instead
access a considerably. smaller and nore manageable |exicon that would only
contain a maxi num of approximately 1028 valid entries, tailored for that
user. 7 July 2005 -21 As described in detail below, there are two phases
of the presdim thaprecuinted airbills databasg 72, Ithera isagtn singlesgWesaddress42h a recogniti on
engi ne and | exicon to dynamcally nmanipulate the stri nq and resol ve

anbi gui t i es,asweiatef wath theidespded maghipg sgadable code 4, procesping fleyys o stepifbdat e stri ngs
to be resolved by a human operator %FI G 1l G); and (2) updating the 5

| exi con in \Ipétﬁpg%,thﬁéelﬁmmmﬁ% hriieepdesthe sougse adfeisd? pringthe o FI G 104,
the field processing system 66 first detern nes whether the decoded

machi ne r eadBdst @rrapeate rgegnition gnging (PER e CRy)depeadiap prop die fomatRidher ate re- ship
frequency (step 300). In a preferred enbodi nent, shippers with a noderate
re- shi%p frlgtednbsdaseded Net propessing flowe fosstem 308 whep §eld gropessing ¥ mand can be

i dentified b%&éo accessi ng’(P pre-printed airbills database 72 (FIG 4) with

t he decoded 6§sesniprshe desiipaonaddress 44 using:p recospition snging Ingiep a0 HE. Shi ppers with
a noderate re-ship frequency al so have associated data records stored in

| exi con dat %ﬁ%d%mqﬂﬁ@eﬂﬂmﬁﬁ%n@&ﬁ@&l’ﬁfiwegp%&ﬁ‘ﬁ@@ desti nati ons nost
frequently utilized by the_shi p&gr. ghgpsf# el d \%fgcessi ng system 66
accesses | expresgiing dlowbiester 31 qnd thy gyt Seld js fepaded. Aperpse 29 f decoded 15

information. I n sone cases . 0., en the. shipper sen ackages from a
smal | flows to step 332 (as show(n?n IQIG. IOV&]where fiﬁd procegsqng system gg up%atcs g

10 package record database 37 with information from the decoded form. Next, at step
336, field processing system 66 updates and re-ranks the user's lexicon data stored in
fexicon database 36 and then terminates.

FIG. 11 iltustrates a flow chart of the decoding process performed by the field
processing system 66 in steps 306, 308, and 310 of FIG. 10A. In step 412, the desired

15 field is vead from the imaged form 40. The retrieved data is then processed in step
414 using a field-specific recognition engine to verify the information in the retrieved
field. As is known by those skilled in the art, traditional recognition engines (J/OCR)
simply analyze input strings on a character-by-character basis. When a complete
word has been analyzed, the processor may then compare the analyzed word to a spell

20 checker as a means of further verifying the character-by-character analysis. Once the
| data has beeni a;lalyzed by the recognition engine, processing flows to step 416 where
the field processing system 66 determines whether the shipper is one that re-ships
with moderate frequency fo the same destination (step 416). If the shipper is nota

shipper that ships packages with moderate frequency to the same destination, the




nunber of addresses), information fromlexicon database 36 can be directly
copied into package record database 37 in lieu of the tinme-consum ng
process of. decoding the formdata. |f the decoded nachi ne readabl e code
46a is not associated with a shipper of noderate re-ship frequemdy2005
processing flows to step 306. If, on the other 20 hand, the decoded machi ne
readabl e ¢ode is associated with a shipper of noderate re- ship frequency,
processing flows to step 302, where the system determ nes whether there is
a single source address 42 associ ated& th the decoded nachine readabl e
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where field %épc ssin@ system 66 decodes the destination address 44 using
a recoggniti 0 «Xﬁ’gi €. “I'n step 309, the systemdeterm nes whether there are

nore fields to b@m e&gecdhe) l'faﬁgﬁé‘%@%%‘hmﬂé%g‘%g&‘it?%&h&}%’d& step 310 and

the next field is decoded rocessrn OWS t0 Step 332 (as
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the d eﬁli red sufficiently matches an entry to a predetermined degree. If'the entry is determined to

* be valid in step 422, the decoding process completes.
If the entry, as evaluated in step 422 is not valid, processing flows to step 428
where the system retrieves similar entries from the appropriate database and then
| transmits the record with the identified entries to a primary 14a or secondary keying
15 station i4b, depending upon the naturé of the unverified infonnaﬁop. Primary keying
stations 14a, as shown in FIG. 2 are co-located at package distribution facility 5,
while secondary keying stations 14b may be located anywhere that provides network
access to the package processing system 10. Data that must be decoded immediately
for creaﬁo_n of a routing label (e.g., source address 42, destination address 44, etc.) is
20 rouied to an on-site primary keying station 14a and data that is of secondary
importance (i.e., it is not utilized to create a routing label) is transmitted to an off-site
s;acondary keying station 14b. Primary keying stations for one facility may be
secondary keying stations for another facility. If the operator located at a keying

station 14 cannot decode the information, the package is removed from conveyor 27




15 field is read fromthe imged form40. The retrieved data is then
processed in step 414 using a field-specific recognition engine to verify
the information in the retrieved field. As is known by those skilled in
the art, traditional recognition engines (I1/0OCR) sinply anal yzelulpg0@s
strings on a character-by-character basis. Wen a conplete word has been
anal yzed, the processor may then conpare the anal yzed word to a spell 20
checker as a nmeans of further verifyi t he charact er-by-character

anal ysis. Once the data has been anapgied by the recognition engine,

processing f n166
det er m nes m#%ﬁltédq?%i glss%lr?l ppgﬁﬁﬁgagg%%a&@ﬁ%hﬁbgmgﬁlﬁ%g%bﬂgﬂgﬁ erate
frequency to.t SHE gg p 416). If the shipper is not a
shi pper t hat®? sﬁ%ps pac adﬁé MAF%%M é?ate frequency to the sane
destination, the ¥ gg& r onpared to
I nformati on store% the a dress e@ea%?%?a&?%tgn%%ase (step 420) .

gagﬁ{gﬁsFeX|comh%§¥&%&h @gﬁ%ﬂ@ﬁ&%ﬁ@@%ﬂn@%& lﬂI%he anaFyze tgatgemdth an

entry iq the, [ that the word
has bee"pn 5 an Iy %&%%%%%Sﬂ e I'n o%fr@l%t Sg%?(?%c{ééﬁr%%r ed to either
t he approprl i fication
dat abase 76 pr%@ ss#ﬁtﬁgésg@g{)acg&% 8@% er%qnes rc\/(/h}égrlaher t he

processed 'WBQEEBI$ A . A valid entry
Is one that .Is et g%&gentlc%@g@a@gﬁgp&%n%e sel ected dat abase or one
that 10 suff gﬁ&g e. If the
entry is det%ﬁ%§ﬁ%ﬁﬁ%a e va | |né%?%§?:4 &ﬁgﬁgn%ﬂﬁgﬁg%%?%cess _
conpl et es. &@g ie¥o I?ﬁf@)laﬂg\ksefgréoﬁveﬁfeﬁﬂmélgf%h{is%eﬂglﬁ processing
flows to step ere e systemretrieves sim entr|es romthe

appropjg ate ﬁ}ﬁﬁ@&%ﬁ&n@%ﬂ% status of an in-transit package. As previously
 discussed, when package 25 is imaged and processed, data from the surface of

package 25 is used to populate an entry of package record database 37. Oncea
package record database entry is created, a user will have read-only access to package
routing information contained in the package record database 37, for the purpose of
15 tracking the progress of package 25 from source to destination. Since a user
accessing alias server 33 normally will not know the record identifier for the newly
created package record database entry, alias server 33 provides the capability to locate
package 25 using any information retrieved from the surface of package 25. For
example, a shipper may retrieve specific package routing information from alias
20 server 33 by simply entering the source address 42, destination address 44, airbill
number 46a, or a combination thereof. While it may not be possible to isolate a
| specific package based solely on the source address 42 or destination address 44, alias
server 33 nonetheless provides the capability to identify a collection of packages that

saﬁsfy the entered criteria.




transmts the record with the identified entries to a primary 14a or
secondary keying 15 station 14b, dependi ng upon the nature of the
unverified information. Primary keying ‘stations 14a, as shown in FIG 2
are co-located at package distribution facility 5, while secondady2@@yi ng
stations 14b may be | ocated anywhere that provides network access to the
package processing system 10. Data that nust be decoded i mediately for
creation of a routing |label (e.g., source address 42, destination address
44, etc.) is 20 routed to an on-site gplnary keying station 14a and data
creates
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33 (FIG 2) user w -transit

.package. As preymiamus] %E?ﬂ and processed,
data fromthe surface o%eg{a%gcg;%gg%% 'S tﬁ%‘i‘?@i")ﬂ%ﬁm nt ry of
packagg recqhdrofahdhARG R with R Sor# 29, Mass storage device 540 of user terminal

28 maintains an Internet browser 560 for directing CPU 530 to perform various

functions related to retrieving and viewing WEB pages stored on the Internet.
- FIG. 13 is a diagrammatic representation of an alias server 33 in accordance
with the present invention. As shown in FIG. 13, alias server 33 is comprised of a
15 main memory 600, a display device 610, input device 620, a mass storage device
640, a CPU 630 and an internal or external modem 650. As further shown in FIG. 13,
the mass storage device 640 maintains package tracking database 660. Once a
package record database entry is created, information is extracted out of the entry and
copied to a companion record in the package tracking database 660 for access by a
20 user accessing alias server 33. The tracking record database 660 is comprised of
information on in-transit packages 25 and is available online througha series of
interconnected WEB pages. Once a user accesses the home page of package
processing system10 home page, he/she will be able to access all of the package

tracking information associated with the home page. Individual pages are generally




package record database entry is created, a user will have read-only access
to package routing information contained in the package record dat abase
37, for the purpose of 15 tracking the progress of package 25 from source
to destination. Since a user accessing alias server 33 normal | yJuiy 200510t
know the record identifier for the newy created package record dat abase
entry, alias server 33 provides the capability to | ocate package 25 using
any information retrieved fromthe surface of package 25. For exanple, a
shi pper may retrieve specific package-2euting informati on fromalias 20
server 33 by sinply entering the source address 42, destination address 44,
airbill nunﬂ%"r’lqgﬁéﬂ’md’rﬂfﬁp% P MEfup Sangupge (HEML) p98p9 4810F%2 nay not be possi bl e
to isolate a specific package based solely on the source address 42 or
destination @W@A{nﬁm bigwpey 860 crgrafingen 4equesiise prebigiiaal t he
capability to identify a collection of packages that satisfy the entered
criteria. 72§u'ly 2005 -25 As shown in FIG 12, user termnal 28 preferably
i ncludes a main nenory 500, a display device 510, input device 520 such as
a keyboard and aFHilAshkowsasumplesaurpeang destingfiondabel foriliusteationpfthe pren . s i de
pointer, or simlar device), a mass storage device 540, _and a central
processi ng UHilexicorsipypecaniance with parefeped Arphgdimspt duissimplifivddisld-r el ated to 5
retrieving and view ng VEB pages stored on the Internet. These conponents
communi cat e PEWH’@W%%QF@W%H@" Igricogs. nThedexioqnyass basedionr et Kyal ti onal |y, t he
user ‘termnal 28 is preferagbly connected to an_ internal or external nodem
550 or |i ke 2d¢ressi70@ apeopntespieH ififormationy 1{; nrerprind il pumshgr 728 atively, user
term nal 28 nmay be  connected via an . Integrated Serviigﬁ Di)gital Net wor k
(1'SDN) adapt m&ﬁané%(afwwlﬁ-iﬁmmm%mwwﬁhm Erfatwork 29. Mass
storage device 540 _of user termnal 28 I nt ai an I .nternet browser 560
for digr ect | ﬁblpwwqwtgléwa&%‘?- NSRIQUsLy gigted, when field processing system 66

i0 receives the form 40 image and decocied‘machine readable code 46a from the form
recognition system 64, it accesses lexicon database 36 to determine whether pre-print
airbill number 720 is associated with a shipper of moderate re-ship frequency. If it ié,
field processing system 66 determines whether a single, or smali number of source
addresses 42 are associated with the pre-printed airbill number 720. Ifa relatively

15 small number of addresses is associated with the airbill number 720, field processing
system 66 extracts the address from the pre-printed airbills database 72, Otherwise it
decodes the address using the appropriate recognition engine (O/ICR). Once the
source address 42 is decoded, field processing system again accesses lexicon database
36 to ascertain whether there is a high priority shipper-recipient history 730. In effect,

20 the field processing system 66 dételmines whether the shipper identified in the source

| address usually ships to the same address. If it does, the recognition engines work -

with the lexicon database to decode the destination address 44. Once the information
is decoded, the system updates the priorities in the lexicon database 36 to reflect the

previously processed form. In this way, the lexicons associated with lexicon database




functions related to retrieving and viewi ng WEB pages stored on the
Internet. FIG 13 is a diagrammtic representation of an alias server 33 in
accordance w.th the present invention. As shown in FIG 13, alias server
33 is conprised of a 15 main nmenory 600, a display device 610, 7 uipR005

devi ce 620, a nmass storage device 640, a CPU 630 and an internal or
external nodem 650. As further shown in FIG 13, the mass storage device
640 mai ntai ns package tracki ng database 660. Once a package record

dat abase entryis created, information?’s extracted out of the entry and

copied to a anion.record in the package fracking database 660 for
access by a %‘%egﬁ?ﬁégﬂ%t%ﬂd?’é@“‘g‘éﬁws§§g- By uadmg @ RUPRSTS ecor d dat abase
660 is conprjsed of infornmption on in-trapsjt packages . 25 and is avail able
online thr ouiée‘il"“’é"rété’f"f"@@sW%H%W&WMMQ%%%MO%WJSH_ accesses
bble to- ane vl S5met lcBRRanE i podies g P AR R ASE0R fat o0 wi th ¢
able to acc 5} ated wth the
oy Por s Texd SRR S0 BUe PR ol itent moipis TS RO cat i on | nk Lo
a B owser, 560 operatjing . on requesting user termnpal .28. FIG 14
shows & sa ﬁ’é’fﬂ?ﬁ%ﬁm%%g&eﬂr%éﬁ%’ﬂﬁlﬂ%ﬁ&% ml@qsﬂgfgpea"tpi’ ®f the use 5
of lexicons in ance wiith.a preferred enbodipent. In this sinplified
field- pr oce@f“ﬁ%c%[fg“ﬁw,dS?thg%ﬁn%"Eﬁ%ﬁﬁ%‘“ﬁgﬁq@ﬂﬁﬁmﬁéwgﬂn&ons are based
oo 1 muntAons SRR ael s e R R bs ok iR Pt el 35 P el pi ot
informati on 44, .(shown .in FI.G. 3 shj pper.-reci pj.ent history 730. As

pr evi ousl y s%%&qsﬁ%wqf@gwgﬁg% ‘éﬁg?"é‘ﬂ‘?]g'éne%" 5’é°:hves the form 40
| mage and derglgtgo?ls 'prsma:(':emierzll edat %%Q}n‘éof igldn‘? en.lrlo eL’cI’a?lw arte?)grt I)to the Texicon

10 selection process.

There may also be cases where third-party verification of record information is
‘needed before the package is delivered. This would apply to billing-related fields
such as account numbers and/or credit card information. That is, once a package is
processed by the pattern recognition system 62 and the machine readable code 46a is
15 decoded, the package processing system 10 can attempt to secure
authorization/verification of the billing method as a pre-condition to issuing a routing
label. Furthermore, there may be cases where the building of the record requires
' additional information, not already on the form. This would apply to any record
‘whose content needs to be verified to ensure supplied information meets the
20 requitements of the application objective. An example would be verification that a
package containing dangerous goods is properly safeguarded and packaged.
As shown in FIG. 1, the package 25 continues traveling along conveyor 27, it
next encounters labeling station 18 where an operator scans the machine readable

symbol 46a to recall package record database 37 associated with the imaged form. In




recognition system®64, it accesses |exicon database 36 to determ ne whet her
pre-print airbill nunber 720 is associated with a shipper of noderate
re-ship frequency. If it is, field processing system 66 determ nes whet her
a single, or small nunber of source - addresses 42 are associ at etijuly 2003 he

pre-printed airbill nunber 720. If a relatively 15 small nunber of
addresses is associated with the airbill nunber 720, field processing
system 66 extracts the address fromt pre-printed airbills database 72.
O herwise it decodes the address usi M the appropriate recognition engine
(JICR. Onc : ié% hes codednafi &l rQcessing system
again accessglgét{a%%%%%%a ase 3 toeoélg%eor%{eg%r’wh gfe%gfwg%lgre Is a high

Corit hi has oy I ¢ el d :
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shipper's latest tren SSI ng I ng a shipper's

shi pper” s | | g By Tradkng”a Sh

Sondi nati on BPere A SR, vt B ck A ABbhdiRe rbd el D C00 o the
ombi nat i on By Id’vi duar” . A d on t!

Shi pper - e bl id itbdbANnd ucofl Ak BRIE7 bl 360D La Bnbipt g0 numbEr o

different recipients. apti've reasoning affects the
order in Whllgﬁhn%; ﬁ-@@e{d ¥An%l LdLs ' specific field
or record set. h%ﬁﬂ%pp |?§% e, tuﬁigg%n%%h%aﬁ%%%??cgrqso%%gg@g Ey usi ng

rel ati onshi,%-ngp i : | | ' 5{%:&?31 I,f such exi st
as part of form&éﬁﬁw)m%ﬁgﬁgﬁﬁﬁﬁ?&ﬂgg%%ﬁgﬁyer| ied data. As
previ oS!y TRih GREfbrs BUAL of fobkAh |oRdilVidin 39 6 pofly ol B sitkost N t1 e of

form enrol | ment are part exl con
‘ with their corresponding packages to the proper location, and track its progress.

Throughout the process, from the placement of the packages on the conveyor.
30 to arrival of package 25 at labeling station 18, package processing system 10
repeatedly monitors the progress of the packages and utilizes exception handling
15 station 16 to correct anomalies, as they arise. Exception handling station 16 is
actually a combination of three other key components (secondary imageﬂpapture,
primary keying 14a, and labeling station 18). For these purposes, exceptions include
situations where the form (airbill) image is not conclusively found, an un-enrolled
form is identified, the OCR or ICR sofiware fails to decode a character field with high
20 confidence, or data decoded with high confidence is inconsistent (for example, an
address that (ioesn’t exist). Whenever an exception is identified, a human operator is
notified to provide manmual processing, an exception record is created, or both.
From the foregoing description, it will be appreciated that the present

invention provides an efficient system and method for reading package information.




10 sel ection process. There may al so be cases where third-party
verification of record information is needed before the package is
delivered. This would apply to billing-related fields such as account
nunbers and/or credit card information. That is, once a package7 lwdy 2005
processed by the pattern recognition system 62 and the machi ne readabl e
code 46a is 15 decoded, the package processing system 10 can attenpt to
'secure authorization/verification of the billing nmethod as a pre-condition
to issuing a routing |abel. Furtherne®e, there may be cases where the
buil ding of the record requires, additional information, not already on the
form Thi's TeseRs vention haghpen described in fplientoparicelaembedinents whithe verified to
ensure supplied infaormati on neets the 20 requirenents of the application
obj ecti ve. Aﬂe@?&gﬁl% seefs fode Ywptyatiyeatherghanesirictise. Thawekilled imont ai ni ng
danger ous goods ig properly safequarded and packaged. As shown in FIG 1,
t he package %%@W%@W%W%WWW,WWW encount er s
| abel i ng sta%i on 18 \ggmre an operator scans, the pachi ne readable synbol
46a to recal PrPAHeRg thepesdt ivepien Mok cammersiallyavalable sybstifites. ¢80 naged f or m
In 7 July 2005, -28 st..cases this will entail reading a bar code on the
obj ect 4 V\henh""f’ﬁéS%“Egﬁfﬁ@“?“é“sYaéga?ﬁgn%@&’BﬁP%mB%P’F%ifmh%@P nst the
package record data ase@? of decoded entries. Arouting |label is then
produced i f W‘@HFBVW PP¥&t ed and all required information is
sufficient information

avail able. If the_ent is located,. but, there is.i

to 5 generate a 2&5?%%%@3‘3@?%@&%@6?%#@%% NgSREAM ed. After being
| abel ed with an exc i,on | abel, the object is forwarded tqQ an exception
handl i ng st JPSEAR- PRE SkEivd I thea WW%%*@?F@@%@%&W&R&@ record

dat abase 37 entry is_update and a nhew routing |label is created and

ori nted usi i N SR Y P S opR P Epdalle s, Such 4 speondary storoee

10 devices, like bard disks, floppy disks, or CD-ROMs; a carrier wave from the Internet;
or other forms of RAM or ROM. | Similarly, the method of the present invention may
_conveniently be implemented in program
modules that are based upon the flow charts in FIGs. 10 and 11 . No particular
programming

15 Ianguage has been indicated for carrying out the various procedures described above
because it is considered that the operations, steps and procedures described above and
illustrated in the
accompanying drawings are sufficiently disclosed to permit one of ordinary skill in
the art to

20 practice the instant invention. Moreover, there are many computers and operating
systems
which may be used .in practicing the instant invention and therefore no detailed

computer




printer (not shown). The routing |abel is applied to the package and then
utilized by 10 human operators | ocated at package |oading station 20 to
properly route the forms wth their correspondi ng packages to the proper

| ocation, and track its progress. Throughout the process, fron¥fidg2005

pl acenent of the packages on the conveyor 30 to arrival of package 25 at

| abel i ng station 18, package processing system 10 repeatedly nonitors the
progress of the packages and utilizes exception handling 15 station 16 to
correct anomalies, as they arise. Exceftrion handling station 16 is actually

-a conbi nation of thr ot her, key c onent secondary..J mage capture,
pri mary keyiﬂagﬁﬂﬁgmiﬁﬁmpﬁﬁgﬁﬁﬁﬁ“@ ﬂﬁﬂ%§¥%° nFﬁ%ég%%%Wposes,
exceptions includgﬁwéituations where the form(airbill) inage is not
concl usi vel y¥F8Hd™%n un-enrolled formis identified, the OCR or ICR

software fails to decode a chatacter field with hi Q.confidence, or data
decoded vvith“sﬁfoé-ﬁpgﬁ W“@W&F@FWWH@%@W% addr ess t hat
doesn't exi st ever ap exception is identified, a human operator is
notified to %%%%%%@aﬁﬁ%ﬁﬁF&HFgggﬁg?ﬁg, an exception record is created, or
both. FEromthe fqregain scription it will be appreciated that the
presentsr inventi%ﬁﬂ%8%$g%§§ugwkg?kﬁ%?%ﬁﬁmﬁng%ﬁﬁﬁﬁgﬂﬁgPﬂg r reading
package infq [ July 20 -.29 The present i.nvention has been

fosor bed | rg) o Meseaentop orate 26 e e FOE MRS P8 1 anded i n al
respects to pe illustrative.rather.than r rigctive Those skilled in the
art wll app&%ﬁ%ﬁ’%ﬁ%ﬁmﬁgwpﬁﬁﬁe n%%@ﬁ‘%%"’%{g&ﬁmmre w || be
suitable far,practd G ng.t resent invention. Many comercially avail abl e
substitutesfm%%g%m?kﬁéaﬁﬁgqg%ﬁgﬁﬁbt di fferent cost and perfornmance
characteristics, exist for each of the conponents described above.

Al t hough aspects of the present invention are described as being stored in




menory, one skilled in the art will appreciate that these aspects can al so
be stored on or read fromother types of conputer-readable nedia, such as
secondary storage 10 devices, |ike hard disks, floppy disks, or CD-ROVs; a
carrier wave fromthe Internet; or other fornms of RAM or ROM Bilmly280F vy,

t he met hod of the present invention may conveniently be inplenmented in
program nodul es that are based upon the flow charts in FIGs. 10 and 11. No
particular progranm ng 15 | anguage _has been indicated for carrying out the
vari ous procedures described above Sbecause it is considered that the
oper ati ons, steps and procedures de r%bed above and illustrated in the
acconpanyi ng draw ngs are sufficieﬁiﬁgadisclosed to permt one of ordinary
skill in dﬂyﬁsc a@ 20 practice the instant invention. Moreover, there are
many conput gﬁﬁ ératlng systens which nay be used in practicing t he
instant inventi on ag

o d
program coul d e pr oVi étﬁgdmﬁg@@%ﬁ E’%’éesg%ll‘?ﬁgf A ntﬁboz’?%g)f 0 glfo(ﬁ'?]fferent
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appended cl ai ns

one of a plurality of packages;
locating at least one of said plurality of forms in said captured image, said at least one
form comprising a plurality of information data fields; and

decoding at least one of said plurality of information data filds.

2. The method of claim 1, including the step of repeating the locating and decoding

steps until every form in said captured image has been processed.

3. The method of claim 1, wherein said image is comprised of a plurality of non-
singulated forms.

4. The method of claim 3, wherein said captured image is comprised of a plurality

of unjustified forms.

5. The method of claim 1, wherein said locating step is further comprised of the steps
of:

locating a predetermined pattern in said captured image;




rather than the foregoing description. 7 July 2005 -31 Cains Wat is
claimed is: 1. A nethod of capturing and processing information from a
plurality of forns concurrently the nmethod conprising the steps of
capturing an image of a plurality of forms randomy positioned d#a26®Vvi ng
conveyor belt and visible to an inmager, each one of said forns being
respectively associated with one of a plurality ofpackages; |ocating at
| east one of said plurality of forms-3h said captured i mage, said at |east
one formconprising a plurality of information data fields; and decoding
at | east one of lecgting pfl leashpie fdustary mandrinseid captored imdgeesaitbat gast diecfiduetahyod of
claim1, including the step of repeating the |locating and decodi ng steps
“unti |l ever ymedrdoes mot xdeer aprpdetaroined distgacetin dagmedsteoniasdpattern3andThe et hod
of claim1, wherein said inage is conprised of a plurality of non-
si ngul at ed f or nsletegmininge ragioh offintsfest baid rg®n offimserest wirgmisdrizeapt aree dndutdirge i s
conprised of a plurality of unjustified forms. 5. The method of claiml1,
wher ei n sai #id predetarmined petfem andfsaid atleast onsfiduicigrydnask. t he steps of locating a
predeterm ned pattern in said captured inmage; 7 July 2005 -32 locating at
| east one fiduciary mark in said captured i nage, said at |east one
fiduciary. '

' 6. The method of claim 5, wherein said predetermined pattern is a machine

readable code.

7. The method of claim 5, wherein said predetermined pattern is numeric,

alphanumeric, or alphabetic text.
8. - Themethod of claim 5, wherein said predetermined pattern is a picture.

9. The method of claim 5, wherein said step of locating a predetermined pattern is
| further comprised of the steps of:
determining that a portion of said predetermined pattern is missing from said captured
image; and
combining said captured image with at least one prestored image to create a complete

predetermined pattern.

.10. The method of claim 5, wherein said determining step is further comprised

of the steps:




mar k does not exceed a predeterm ned di stance from sai d predeterm ned
pattern; and determning a region of interest, said region of interest
circunscri bes an area including said predeterm ned pattern and said at

| east one fiduciary mark. 6. The method of claimb5, wherein sai@July2005
predeterm ned pattern is a nmachine readable code. 7. The nethod of claim
5, wherein said predeterm ned pattern is nuneric, alphanuneric, or

al phabetic text. 8. The nmethod of claizm5, wherein said predeterm ned
pattern is a picture. 9. The nethod of claim5, wherein said step of

| ocating a predetietemiiniog theatat portion ef theuregioe rof dutogesti is exlisgfg fiom st paptakd
determ ning that a portion of said predeterm ned pattern is mssing from
sai d capt ur émhagé;mnde; and conbining said captured inmage with at |east one
prestored inmage to create a conplete predeterm ned pattern. 10. The net hod
of claimb5, whereimbigiagdaidesptumd magy vethep ldast oha pteltoreddmagy to seelte aofoniphate
steps: 7 July 2005 -33 determning that a portion of the region of

i nterest is mgienphgtdesom sai d captured inmge; and conbining said captured
image with at | east one prestored inmage to create a conplete region of
interest. 11. The nethod of claim1l, wherein said decoding step is

conprised of the steps of neasuring a spatial relationship between at
| east one fiducildry Herkethod oficlaim 1, wherein said decoding step is comprised of the steps

of:

measuring a spatial relationship between at least one fiduciary mark and a
predetermined pattem, said spatial relationship identifying a location and fonmat of at least
one of said plurality of information data fields located on said form; and

decoding at least one of said plurality of information data fields.

12, The method of claim 11, wherein the decoding step is comprised of the

following steps:

identifying a originating sourée associated with said form;

extracting information from at least one of said information data fields;

decoding said extracted information using a recognition engine, wherein said
repogrﬁtion engine is determined by the location and format of said information data field;

comparing said decoded information with a database entry of package information
associated with said originating source; and

replacing said decoded information with said package information, provided a

predetermined criteria is met.




predeterm ned pattern, said spatial relationship identifying a |ocation and
format of at |l east one of said plurality of infornmation data fields

| ocated on said form and decoding at |east one of said plurality of
information data fields. 12. The nethod of claim 11, wherein théJdgcoos ng
step is conprised of the followng steps: identifying a originating source
associated with said form extracting information fromat |east one of said
information data fields; decoding sai-@4extracted information using a
recogni tion engine, wherein said recognition engine is determ ned by the

| ocation and forldat Bfe sgsgnd of elsimy iZafuirtber camprising efitok stepofmpandening seidipdckdge oded
information with a database entry of package information associated with
sai d ori gi naforpgiosiatabase, paerided apredetenginedériieriddemeted i nf ormation with said
package information, provided a predetermned criteriais nmet. 7 July 2005
-34 13. The systemof claim 12, further conprising of the step of
re-ordering said package information database, provided a predeterm ned
criteria is net.l414.A Aombtﬁgmmniyrsqaéwmpndc@rp@easmg@fcmaﬁqnﬁmgaﬂw@ity of
information froma plurality of forms traveling on a conveyor belt,

concur r ent | pronsiEvaineonsgonveyerchels sonerarenthy oprmpringn i nstructi ons; and a
processor configured to use the programinstructions to capture an inmage of
said plurality aRemesy havingegian instregtionsspefl f or ms bei ng associ ated with one
of a plurality of packages respectively, to locate at |east one of said
plurality of forniosessosspefigusdt tarusd thevhtparamyinstredtiansstei ehptuge ah dmsge ofheid or m
conprises a plurality of information data fields, and to decode the

i nfor mat i onPlughtydifermsy earle aag ofgaid formssheing assogiatetl iwith apf of aphreality of packages

respectively, to locate at least one of said plurality of forms in said captured image, wherein said
at least one form comprises a plurality of information data fields, and to decode the information

on said at least one of said plurality of forms.

15.  The computer system according to claim 14, wherein the processor is further
configured to repeat the locating and decoding instructions until every form in said captured

image has been processed.

16.  The computer system according to claim 14, wherein the locating instruction is
- further comprised of the following instructions:
~ locate a predetermined pattern in said captured image;
locafe at least one fiduciary mark in said captured image, wherein said at least one
fiduciary mark does not exceed a predetermined distance from said predetermined pattern; and
.detennine a region of interest, wherein said region of interest circumscribes an area

including said predetermined pattern and said at least one fiduciary mark.




15. The conputer system according to claim 14, wherein the processor is
further configured to repeat the | ocating and decoding instructions until
every formin said captured inmge has been processed. 16. The conputer
system according to claim 14, wherein the locating instruction 7&ly200% her
conprised of the followi ng instructions: |ocate a predeterm ned pattern in
said captured imge; |ocate at |east one fiduciary mark in said captured

i mge, wherein said at |east one fidgciary mark does not exceed a

predet erm ned di stance fromsaid predeterm ned pattern; and deternmne a
region of interekt, wh®heicompafed sysigmn cvcaflingntoeclemt 1di mdwreic thd datimg ar ea

i ncluding said predeterm ned pattern and said at | east one fiduciary mark.
7 Jul y 2005predgsmiizied prtterndustpoticeris Sybersomprisalrafitregfollowiog sistmdidps:wher ei n t he
| ocating a predeterm ned pattern instruction is further conprised of the
fol | owi ng i nst r fsterming that gepdioniof eaid predetarpioed pasierrofs ngissing fer deid saptinedd
pattern is m ssiﬁr;g]{from said captured image; and conbi ne the captured

i mge wth #page; one prestored image to create conplete predeterm ned
pattern. 18. The conputer system according to claim 16, wherein the
~deternini ng i nsembietes capturpd, impger with gb leps expe gfrestored firatgeotni arepte complete
instructions: deternmine that a portion of the region of interest is mssing
from said ceisfereinedpaé@n and combine the captured image with at |east one
prestored inmage to create conplete region of interest. 19. The conputer
system according to claim14, wherein the decoding instruction

18. The computer system according to claim 16, wherein the determining
instruction is further comprised of the following instructions:

determine that a portion of the region of interest is missing from said captured image;
and

combine the captured image with at least one prestored image to create complete

region of interest.

19.  The computer system abcording to claim 14, wherein the decoding instruction
is further comprised of the following instructions:

measure a spatial relationship between at least one fiduciary mark and a
predetermined pattern, said spaﬁal relationship identifying a location and format of at least
one of said plurality of information data fields located on said form; and

decode at least one of said plurality of information data fields.

20.  The computer system according to claim 19, wherein the decoding instruction
is further comprised of the following instructions:

identify a originating source associated with said form;




is further conprised of the follow ng instructions: neasure a spati al
relati onship between at | east one fiduciary mark and a predeterm ned
pattern, said spatial relationship identifying a |ocation and format of at
| east one of said plurality of information data fields | ocated7duy280%
form and decode at |east one of said plurality of information data fields.
20. The conputer system according to claim 19, wherein the decodi ng
instruction is further conprised of -34se followi ng instructions: identify a
originating source associated with said form 7 July 2005 -36 extract

i nformation fromxtractisfeshationdropi atdedstionenffeaidatfoonatatdataffiellsds; decode sai d
extracted informati on using a recognition engine, wherein said recognition
engi ne i s deter rdepadt lsgidt bdraced atifomationd dsorgmat rexbgetdrm dngihoy viteredn st a
field; conpare said decoded information with a database entry of package

i nf or mat i onrecogyidm eugag isvatdrminsd by tlerlpgitinn tidfprpetnf sad irdomhatioplate fcklai d
decoded information with said package information, provided a

predet er mi ned crompaiessaids depeted informbtien switht 2 matabase| ealbrgn (X Opackaget ihfrmation
conprising of the instruction to reorder said database entry of package

‘i nf or mat i onassquiated wlighy saidprigeting soinvecandri teria is met. 22. A system for
capturing and processing information froma plurality of forns

. concurrently, saipdackosart deepded indordwtivny itk i saidompackage iafomoationg providel er
belt and visible, said systemconprising: means for capturing an inmage of
sai d pl ur altiredeteshirfedrciterigacmebne of said forns being respectively
associated with each of a plurality of packages;

21.  The system of claim 20, further comprising of the instruction to reorder said

database entry of package information, prdvided a predetermined criteria is met.

22. A system for capturing and processing information from a plurality of forms
concurrently, said forms being randomly positioned on a moving conveyor belt and visible,
said system comprising:

means for capturing an image of said plurality of forms,each one of said

forms being respectively associated with each of a plurality of

packages;

means for locating at least one of said plurality of forms in said captured image,
wherein said at least one form is comprised of a plurality of information data fields; and

means for decoding the information on said at least one of said plurality of forms.




means for locating at |east one of said plurality of fornms in said captured
i mge, wherein said at | east one formis conprised of a plurality of
information data fields; and neans for decoding the information on said at
| east one of said plurality of forms. 7 July 2005 -37 23. The y4ly 280of
claim 22, including means for executing the nmeans for |ocating and the
nmeans for decoding until every formin said captured i nage has been
processed. 24. The system of claim 2237-wherein the neans for locating is
finther conprised of: mnmeans for locating a predeterm ned pattern in said

- capt ured image; 2Beanbhefsgsterh oftddin®d, iatludiegsikans fier ekeottigd the mema e locatisgpdand
captured image, said at |least one fiduciary mark does not exceed a

pr edet er m nbdmgis fade@dingamilsserg fqmed edié caphnalimagd lise been provdssedeans f or
determining a region of interest, said region of interest circunscribes an '
area including said predeterm ned pattern and said at |east one fiduciary
mar k. 25. The system of claim 24, wherein the neans for locating is fiuther
conpri sed of. BA®ansltesystaheoblanin2ghdrtinthe mepos for locatiog isfaiter pmagatisedofn ned
pattern is mssing fromsaid captured inage; and neans for conbining said
captured i nage wicts fartlodatugsa predetermired pattendinisad geptared tiagat e a  conpl et e
predeterm ned pattern. 26. The system of claim 24, wherein the neans for
determ ning is et Hearlocatingat lsatoncfidusianaarkdn saié caturedinnge.t dagt at deagtamei on
of the region of interest is mssing fromsaid captured inage; and neans

- for conbi nifidgcisginduicdges notegiceedra gredstbrilingltdistamas frora 8sid predeitmiisd pattergeandt 0
create a conplete region of interest. 27. The system of claim 22, wherein

t he means for deaecod forgleieanihingtaregion of interest, said region of interest circumscribes an area

including said predetermined pattern and said at least one fiduciary mark.

25.  The system of claim 24, wherein the means for locating is further comprised of:

means for determining that a portion of said predetermined pattern is missihg from said
captured image; and

means for combining said captured image with at least one prestored image to create a

complete predetermined pattemn.

26. | The system of claim 24, wherein the means for determining is further comprised
of:
means for determining t‘t_lat a portion of the region of interest is missing
from said captured image; and
means for combining said captured Image with at least one prestored image

to create a complete region of interest.

~ 27.  The system of claim 22, wherein the means for decoding is further

comprised of:




conprised of 7 July 2005 -38 neans for nmeasuring a spatial relationship
between at |east one fiduciary mark and a predeterm ned pattern, said
spatial relationship identifying a location and format of at |east one of
said plurality of information data fields |ocated on said fornyJdndtdeans
for decoding at | east one of said plurality of information data fields.
28. The system of claim 27, wherein the neans for decoding is further
conprised of nmeans for identifying an originating source associated with
said form neans for extracting infoBBation fromat |east one of said
information data fields; means for decoding said extracted information
usi ng a recognimeans foremagswring avpetia irelatimskip betwwgn it leash omnfidusiry s det er ni ned
by the location and format of said information data field; neans for
conpar i ng gxiddandeuyedeterinitfed patterncaidwpatial wldisndiiaslentdffingy lodatiopackage
information associated with said originating source; and means for
repl aci ng ead Wrmlated@bl¢ast whe phsaid plurakifyt of inkidatirecdategiclds lotasedent i on, provi ded
a predetermned criteriais met. 7 July 2005 -39 29. The systemof claim
28, furthesaiddmpy pwd ng of means for re-ordering said package information
dat abase, provided a predetermned criteria is net.

means for decoding at least one of said plurality of information data

fields.

28.  The system of claim 27, wherein the means for decoding is further
comprised of:

means for identifying an originating source associated with said form;

means for extracting information from at least one of said information data
fields;

means for decoding said exfracted information using a recognition

- engine, wherein said recognition engine is determined by the location and

format of said information data field;

means for comparing said decoded information with a database entry of
package information associated with said originating source; and

means for replacing said decoded information with said package

information, provided a predetermined criteria is met.




30. A nethod of capturing and processing information froma plurality of
forms concurrently, said forns being visible to an i nager and associ at ed
with a plurality of packages that are randomly positioned on a noving
conveyor belt, the nethod conprising: capturing an i nage of saidhghapasity
of packages and the associated forns; |ocating at |east one of said
plurality of forns in said captured inage, said at |east one form
conprised of a plurality of information data fields; and decodi ng at | east
one of said plurality of information datggfields. 31. The nethod of claim
30, further including: repeating the |ocating and decoding steps until
every formin said captured i mage has been processed 32. A nethod of
capturing and processing information froma plurality of formes associated

w th packages c@9curTieryitym of tieinn28, fisthecmprisiag ofimeap forre-oGledn daitdagekapt a
plurality of packages that are randomy positioned on a noving conveyor
bel t; | ocat inmgmiatiorsdutabasgapouidedh pradetremiied bhitaisd isaee f or m correspondi ng to
one of the plurality of packages, the at |east one form conprised of a
plurality of information data fields; and decoding at |east one of said
plurality of information data fields.

' 30. A method of capturing and processing information from a plurality of forms

concurrently, said forms being visible to an imager and associated with a plurality of packages

that are randomly positioned on a moving conveyor belt, the method comprising:

capturing an image of said plurality of packages and the associated forms;
locating at least one of said plurality of forms in said captured image, said at least
one form comprised of a plurality of information data fields; and

* decoding at least one of said plurality of information data fields.

31. The method of claim 30, further including: repeating the locating and decoding

steps until every form in said captured image has been processed.

32. A method of captring and processing information from a plurality of forms associated
with packages concurrently, the method comprising:capturing an image of a plurality of packages
that are randomly positioned on a moving convéyor belt;

locating in said captured image at least one form corresponding to one of the
plurality of packages, the at least one form comprised of a plurality of information data fields;
and

decoding at least one of said plurality of information data fields.






