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B. Description of Related Art

In systems that operate on large numbers of objects, it has been
known to use imaging devices connected to a computer systems to
15  automatically determine the characteristics of the objects. Uses of such
systems include quality assurance visual inspection systems. In the
manufacturing industry such systems are utilized to detect defects in the
items being produced. The use of the automated defect detection systems
compares the products being scanned against the desired characteristics to
20  determine if the items being produced fall within allowable tolerances.
Another industry where such automated object characterization
systems have become known is the package shipping industry. Packages
are provided, for example, with bar codes, wherein various types of bar code
scanners are used to read the bar code applied to a parcel. By decoding the
25 information provided in the bar code, a computer connected to the bar code
reader can determine, for example, the address to which the parcel is to be
shipped. Such information can be used, for example, to route the package to
the proper destination.
System have also been used to determine the dimensional weight of
30 packages being shipped. Traditionally, shipping charges were determined
based on the weight of a package handled by a shipper. The determination

of shipping rates based solely on weight, however, leads to inefficiencies
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Reynolds et al. discloses a method of dimensioning using a linear CCD

scanner positioned over a conveyor belt to determine the width and length of

15 a parcel and a height scanner positioned adjacent to the belt to determine the

height of the parcel. The height sensor projects light toward the parcel and

receives light not blocked by the parcel at the other side to determine the

height.

SUMMARY OF THE INVENTION

20 An object of the invention is to provide efficient access to the

increasing volume of information available about a parcel being shipped. A
further object is to utilize human intervention in conjunction with computer
determined information in order to increase the reliability of the information
utilized to characterize parcels being shipped.

25 Additional objects and advantages of the invention will be set forth in
part in the description which follows, and in part will be obvious from the
description, or may be earned by practice of the invention. The abjects and
advantages of the invention will be realized and attained by means of the
elements and combinations particularly pointed out in the appended claims.

30 To achieve the objects and in accordance with the purpose of the
invention, as embodied and broadly described herein, a first embodiment of

the invention comprises a system for capturing information about objects
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5 Application No. 601128,079, filed April 7, 1999, and United States
Provi sional Applicatiog No. 60/151,620, filed August 31, 1999, which are
expressly incorporatedggerein by reference. BACKGEEIND OF; dtizdcNYENTI ON
A Field 6055%4 nvention 10 The present invention relates to systens and
met hods foOf "UBCAF ni ni ng the dinmensions of an object. B_ DESAYWIHOOBNSof

Rel at ed Ar fnolihaSy® ‘ - ers of .objects, .it has
been knovvnot ogasehlg%g(? S%@@?ﬁ@sﬁggﬁﬁeé@gH?ngaeﬁ@ﬁp%@?i g‘?ﬁ'@@“mﬁ 15
aut omat i caf¥sjeraderaredynda thes-dhpenrdenbdinension infbrdtiondby eadhsof 1hé 65je8f ssuch
systens.i i | r NMi .lnspection,syst I.n the

nmanuf act up%]dgq%%%ﬁé\%ggﬁc st?/glﬁe:ﬂ!}sﬂegrg@hﬁ'tgﬁyg%gh af"c?bb%? 5@%@@4’8'&?3@?%‘ t he
i tems bei nf§r progdaibg @bjethidentifisatiin infrematiorofoa tredotjedts cinddet inRigeQaphist ens

conpares t i inst.the desired characteristics to
" 20 determi %}gteﬁ ﬁ?ﬁ@ﬁ%ﬁﬁ%&@ﬁ@%ﬁ%ﬁ%@@ efoélelcswi thin all owabl e tol erances.
Anot her industry where such autonated object characterization systens have
become known is the package shipping industry. Packages are provided, for
exanple, with bar codes, wherein various types of bar code scanners are *
used to read the bar code applied to a parcel. By decoding the 25

i nformation pr&PiEdspert ohde mveniisaaslatesconp systeme meiusitgiansporthedrs code

reader cagt @RUENG iABrMARh BARIRbRcist B8vi . ’ s to be
shi pped. SL{Ch i_rn ormation can bef;eﬁsse@,vﬁgﬁhgﬁg%ﬁ%g%ém %abgﬁggﬂ%%pg{c age to
the prop&f® %I"@s_tihﬁéﬁ/?tﬁﬁ‘.cogﬁ'@@ﬁi have al so been used to deternmine the

di mensi onal wei gbbsitidn sy3ferpag n?%bﬂﬁqrﬁmrﬂ&ﬂfbtioﬂ_ %@Qdaﬁét@@%lithlfhe shi ppi ng
char ges \Aﬁ::l'lre determ ned based on the weight of a package handled by a

shi pper. THESHREMSE R ati on of shipping rates based sol ely on weight,
however, | eads aroobjeetidimengortngsystent (EPEFEBRMPAMNYICH MBS for the

PCTI USOO 0%970%, where, for exanple, the shipping charge for a | arge package
cont ai ni ng 94 ghtwei ght articles fails to conpensate the shipper for the
vol une taken byorienkiop andong dor ddertitting ah driogatifieothataRBi 6N @le PRPELS.

shi ppers l.l.oc ace re efficiently and charge rates that nore
accur at el %ﬁl%&ga%tﬁ%a%meeps%&%@@sm EBa{.'Q”A nunber of systens have been used
to aut omat i cal lifformation capture means for obtaining information from each object, wherein

the image capture means includes a plurality of séanning means and wherein each
scanning means is simultaneously focused based on the orientation of the objects on the
transport means;

an image capture system for producing images of the objects: and
at least one processor for associating time values with the positional information

and computing models of the objects using the positional information and the dimension
information.

it is to be understood that both the foregoing general déscription and
the following detailed description are exemplary and explanatory only and are
not restrictive of the invention, as claimed.
The accompanying drawings, which are }ncorporated in and constitute
a part of this specification, illustrate the invention and together with the
description, serve to explain the principles of the invention.
BRIEF‘DESCRIPTION OF THE DRAWINGS

Fig. 1 is a block diagram of an exemplary parce! information capture
system.




. determ ne the di nensions of packages being shi pped- Patent Cooperation
Treaty No. W99/49411 tegghes the use of two |light sgowers (linear arrays
of sight sources oppos y linear arrays of |ight NSOr sycRIstReHos

per pendi woloarsbgsgs The package di nensi ons are determ ned by mhgdscolessrst he 10
portion of each |light shower that is blocked by the package. U S. Patent
No. 5, 815, 274 Higr 2 &R INETIRIGavEnSIREMESENDY preRARSEENBSHNGeA GIGD LI NE

SCANNER AlEBrEﬁiﬁégm 5§§%ﬁériseg%%ﬁ§%bruary 17, 1998 to Reynolds et al,

di scl oses "a net 0 using a linear CCD scanner positioned

over a conveyorFiped is halidglant 6T BR exBmphbat edind! besHored) stanfieP” cel and a
e

hei ght scanner positioned adjacent to thé belt to determne t hei ght of

the parcel. Thd '@et §Rewsdwestxampipacgraphicgiirepossentations pbprockssed

recei «es |4y | at the other side to determ ne the
hei gh%s‘.3 S%&?%@W%%Fﬁ%g‘?ﬁﬁ%j ect of the invention is to
provi de ef fici éiig. fishews & greiphicalirepresasitatibry of tHEoSératibh & BbAEhgy ai | abl e

about a parcel bein sgqiq%ged- A further object is to utilize human
i nt er vent S6ANFH %ﬁ]gﬁrr\ RPAVE 1@ RYRBUIBNSPARSYBiAMed i nfornation in order

to increase the; AR LI : i nf i tLl] t har acteri ze
parcel s bei ng Sﬁ?ﬁ)ggméé %ﬁh{(}%ﬁgﬂn@g&f\g@[dﬁgw a%%@gaé)gagqart €
i nvent i onsaRhhehas seen fron the sidepafra pamcel trandesnrdystéran whi ch fol | ows, and

in part wll be.ohyvious fromthe escription, or may be |earned by
pr.actalloce of thg'g‘%?n? %@Fk q‘ﬁ'@r%Bjogé‘f‘se’ﬁleaﬁﬂé"'&ﬁ%@@”féﬁUfﬁH@nf@l’v@nti on
wll be rgmd@ﬁ_ﬂ;imp%e@pé@g by nmeans of the elenents and conbi nations

particularly pointed out i'n the appended clains. 30 To achi eve the objects
and in accor dafii® Bista bidnk diagpae ef ah exeenpliany epsteamconfiguration f@da and

broadly d I ~herein. a first enbodinent of the invention conprises a
syst em f orgﬁ‘g’ll%%ﬁ‘?‘ft%‘ai"m%ﬂ?ﬁ? g 88‘8&{5""'6)%'1 'Qtftf EGION CRPHAISRYSIONE WO 00/ 59648
PCT/ US0010897 5Figravisng bRIcRNflagrarh BF SAlexeniNaRp sy stestsMaRdidm foudes an

obj ect di mensi oni ng_ system for producing tine-dependent™ di nension
i nf odfat i BWI¥RIE faciitespach bayhjapareehinforwaation bapture mystems.el ative to the

di nensi oning s : I I i.fication. system .for. produci ng object
i dentificati on¥| 'fq(r?rlr?a Iréjﬁb?%@ta{h&ﬁ%g&ne%@p it‘“faﬁ%weetﬁg? &reusesyst em
for produri cgleetingtincrenerntabdiesersiondieeobhest s. Anot her aspect of the

i nvention rel aI:es to a system including transport neans i
1g. 11 1s a representation of an exemplary software interface for use

in providing security information.

20 Fig. 12 is a representation of an exemplary software interface for

providing parcel information fo a user.
DETAILED DESCRIPTION OF THE INVENTION

Reference will now be made in detail to the present exemplary

embodiment of the invention. Wherever possible, the same reference

25 numbers will be used throughout the drawings to refer to the same or like
.parts. |

The term "belt" is intended to encompass all package transport

systems, including conveyors, ramps, gravity rollers, etc. In the following
description “along the belt” means measurements in the direction of belt

30 motion (i.e., in the longitudinal or x-direction of the belt's length). “Across the
belt” means measurements perpendicular to the direction of belt motion (i.e.,

in the transverse or y-direction of belt width) as shown in Fig. 1.
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for capturing information about objects noving on the transport neans
‘relative to the syste The system conprising: a sition systemfor

provi di ng positional i‘or mati on associated with t r ans@efdeeABaRS; an
obj ect idBfespNi Ng system for producing di mension infor npétRReddRb7st he
objects: orientation neans for determining an orientation of each object on

the transport Feansshowsagnadxdrepiaty phecg asfotrhation captuas BRétean180 i or mat i on
capture neans for ohtaining information from each object, wherein the

i mge capPERUIARERYITE fiftleaspechOlifg PEssest ifealiAMng neans and wherein each
scanni ng ”eansPb?cé'iﬁ?&rﬁ%ﬁ@ﬂlb%'g\'urfeogﬁﬁéﬁl f@?@gptﬂfbsti;bfbrﬂ{d@@ﬁéﬁd&” of the

objects on the transport neans; an 1 nage capture system produci ng

i mages of objketsobpssing alemglbelt 256asThe idopnatias saptufert foarssmhi clijéctgnay e

values with, the positional informtion and conpyting node]s of the objects

Vel ngSt he Bl HBREPIGTR LS i PP ARtPTALCH: SHACRE D 3BT GRR POH It 1o ¢ o

be under Sé%@dt, e pdafidh &MBeltireid on 458 8bRlct 488 posRbhT tAE Gbjddi®n

, follow ng detailed description are exenplary and explanatory only and are
not rest ripelt 260, an imageiofitbatabjert, asd dhadirensiThe ofitheoolpjenlyi ing dr awi ngs,

whi ch ' ' d constitute . rt pf, this. i fjcation,
) st r et @ HECR R al e B R in i oREebeid Fltioiiheckil 1o

expl ai n_tine RircarintbeAain LASUFEKGBIErAN HOWIVER, PESABIJEEN e QEhiTEHEn DRAW NGS
Fig. | is a block diagramof an exenplary parcel information capture

syst &t 70lIEFASER Moten peshiteseese! PEMMBIYLcaYnE systgml PBY fmaar B8 ock
ot ! = .
capture ohebrRfERaTlr ohe SLSERED SR TRlkctleB PR BRI 4 henet ona

scanner. Fi g. Idtrehembotimetstiaw iy Fi. ap the phraet infeseatieh capare®f processed

5 data froma vertical dinensional scanner. |8. 5 shows a graphical
r epr esent SRR B0 Ncorpprates adelopositign systame 108 cam ABIechdiMeRsioniNgm above a

Daneat o ST 1045 bSboRe Sopl S AN e ALY 1
t randpor tarxy atprocessor 140. The relative positions of the information capture
systems Is exemplary only. The positions of the systems can be provided in
any order along belt 250. Further, while parcel information capture system
180 is shown with a single processor 140, it is understood that more than one
processor may be used to provide processing capabilities to the various
20 systems. Further, the individual data capture systems may incorporate their
OWN Processors.

The belt position system 100 provides belt position information to
processor 140. The belt position information is used to determine a position
along the belt 250. Such indication can be provided in the form of, for

25  example, a specific x-position or a pulse indicating an incremental increase in
position since the last pulse. The position information provided by beit
position system 100 may also include information about the time at which the
position information was captured. In a preferred embodiment processor 140
associates a time value with the position information from belt position system

30 100. Information determinable from the position information includes belt
velocity and belt acceleration information. By determining belt position values

for discrete points in time, processor 140 can accurately determine the
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10 Fig_ 7 is a block diagramof an exenplary system configuration for a.
single facility server tem Fig. 8 is a block di am of an exenpl ary
system configuration for single facility having e t hagcriperBRadscel

I nf or mawone/ssg@8 ure system Fig. 9 is a block diagram of parisoeari7ary
system configuration for 15 nultiple facilities each having parcel

i nf or mat | BRSER f RelL Y3 &rsnyRRecifioppint in timer dauthert byadsipting theenpl ary

software i ' [ | ncrenment al di mensi onal revenue.
Frg. 11 2apB0R thal oblBs il b HEl A (A R e o LB S Ese 1
provi di ngpsesition ¢ty beh250ned thep padQ darbel ibforhfatidn' RIPQELAERPTBO than
exenplary software jnterface for providing parcel information to a user.
DETAI LED B¥EERt 530 @Rtesmingipopkionyaless forahigdn sising timerdampevalties i n det ai |

to the pr.§§§t5'éia?é@mh%%ﬁgi@@&ﬂgbﬁ@ibf&fnatﬁ%ﬁ i nvention. \Werever possible,

t he sane reference 25 ers w e used throughout the drawings to refer
to the sane or Harkel infrmation Thpturersystdm| 180 aiso imtepdestes arestsieapass al |

package transpart. systens,, incluyding conveyors, ranps, gravity rollers,
Bto. In (HEnEOTPBINGY SRS iy deBRgProN e armae POt crent s | n
t he direcfd Ofidtg! 4nd® b Ihicet, Tl ' nal -direction
of the bel tngjglpl | elngt h)r? Bi@ﬁosga?ﬁgj&gémﬁé %%@Q%ggg%@e%rﬁ?géﬁé@é%di cul ar
to the di peyectong senisairtelesitdmagiiéticenergyrontbéhe phjestehe systeymdialect i on of

bel t . i dt in Fig..1. 4 7 OBER 2003 WD 00/ 59648
P?:T[ UglOO’ %&%@g&%&'&%‘&ét%&eﬁﬁﬂﬁt'%ﬁ ?mﬁrﬂ%]er'fﬁ(lﬁf HFC¥Bt ure system
180 i n aceigsteansrdyi refiestelifforh 136 ReRbcObI t 0@%@?6?‘% W’P‘%& Was qaf cel

i nformati on capture system 180 captures information a obj ects passing

al-ong bel plogked byniaej syrtacaenfitis objgatu e Systeraatimtatgtect refiegted i ncl ude t he
wei ght of ' | I on. encoded in.a.bayr. code on the object, the
posi tion %@ng%%ﬁ%géggg%{ﬂﬁ%eggm%@qc'?ﬁé gk {0 PHFATET BHfct on  bel t
250, an ispgensi The spdtpastthabdstachendigiemst i sotdlotke BPitRS lsurfddedof
preferred, enbodi pent, weight information is obtained at a station other

t han1? t heth§RRIEFt itaf BrarapiEoA lighbshpwes opasate weingwdwo dinensienabairap! e

whi I e an of energy sources on one side of the object and a two dimensional array of
energy sensors on the opposite side of the object. The dimensions of the
object can be determined in view of the portion of the array of those energy
sensors that do not receive the transmitted energy.

20 The dimensioning systems generally do not provide information about
the entire object at a given time. Instead, information is captured about the
object as the object travels along belt 250 past the object dimensioning
system 110 and is sent to processor 140. By associating a belt position value
from the belt pasition information with the data captured at a given time, the

25 processor can build a three dimensional model of the object using the
dimensional information captured. For example, the system may determine
that at time 1 the height of the object is z,, at time 2 the height is z,, at time 3
the height is z,. By associating each of these sampled values with positions
along the object, the height vaiue along the object can be modeled.

30 This information can also be used to place the model of an object in
the proper position and orientation on the belt. Multiples object may be

modeled, such that the relative paositions of the objects can also be modeied.
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.10 object is in notion past the parcel information capture system 180 may
be incorporated into e systemin order to coll wei ght information. In
the enbodi nent shown i@Fig. 1, the parcel infor on capf gE@peR¥sdzem 180

| ncor porgbhRssdsel t position system 100, an object di menspefififessyst em
110, a bar code capture system 120, an imge capture system 130, 15 and a

processor ld4prefreed einbbtiirrenty sthtdeodimerisidrizt madels iidaeh ¢faneWhiestyst ens i s

exenplary o - The positions of the systenms can be provided in any order
al ong bel tor'g‘bé.bel&ﬁrﬁ%??t%i | e parcel information capture system 180 is

shown Wi th a SiFgb iRfREERBATaMATe shbidrd 1H0URLS | RAGLLL3lp 4P han one

processor nmay be used to provide processing capabilitires e various 20
systens. Faptuiersystene Bedavselths bartaiecaptnrabjegtdicing staynedanapbedhe their

' ‘ bel t tem 100 i des belt positj
P or et Vet s ooiet eyl opelaRs s Adie of hebd ¢ o
det er mi ne cadp@ehdingNaset t¥Hms Rtk lscakfed S8Risi thdi HLLOR &g Provi ded

inthe formof, for 25 exanple, a specific x-position or a pulse indicating
an i ncr enenealationsreladiveitn the object.ohhe infoematien frasn thrubeendibaingosi ti on

I nf or mat i | 2 Si Ll tem 100 may al so incluyde

I nformati g‘gS%ﬁg\lﬂ"t‘dcﬁ%&P‘%q ﬁ@&; O WRieR &ﬁgg%%f)gpg?é:ﬁplt#ﬁ@?%ﬁa capt ur ed.
In a pref eseddo sdusdthetnir codeceftae sy4fem a8 BRCpRIfRS distdnize. VAltHe with the
position information frombelt position system 30 100. Information

det erfi na_Br%fE_ffPQrﬁmw*a@gﬁ.tthémaeﬁpéﬁ@_@pttaﬁ syatanad@d isetherefaseoci ty and bel t
accel er at b%iﬂ&‘i ab\wﬂtﬂe%ﬂfm@ﬁeggggﬁédpd%gg?igﬁi?tgdsg%z‘%ﬁ ﬁeb'val ues for discrete

points in'tinme, processor accur the -5 7 OCTOBER

2003 WO 00/ 596 FartREr /ilUBePR88T15 aclossithée beitaf thebbjeti(s Hetergtiied Bgahéi C
point in tbﬁe& Further, by adopting the assunption that objects placed on
belt 250 PRIFG Aimgnsionipgsysiana 1O, e difprent bgsicodBifegAereran P50 as t hey

pass parCQ!apér%iél?'?@éds‘éﬂ iRBTHEF f SR P ggﬁgégfgrpi@é’&%ﬁ%ﬁ“ det erm ne

position values Tor objects using tine s associated with
specilfi ¢ sonitaneeuslyrdaanming differéntrabigcts hwngediferentdptights syst em 180 al so

I ncor pora Lect_ dinensioning system11 Sych systens provide

i nf or mat i %ﬁ%g@%@ﬂ%ﬁgaﬁs nﬁ? b ‘EﬂC% reéﬂ&r%eﬁurﬁ@eﬁ]&)yaqe : quﬁ‘ﬁe syst ens
oper at e bygriehtatiof o BRcAINNIY BEARIthAUsGRRI £bAF cOHE SN ATBBREY 'p@isgi‘ﬁ%r gy onto
the object. The systens also 10 incorporate detection systens. The

. det ect i Ontrg,g@r egeariueg systeactil; dhe position in space of the bar code
relative to the source of the beam can be determined. Specifically, the beam

20 produced by the bar code scanner travels a specific known angular trajectory
in space. By determining the time at which the bar code scanner scanned a
bar code, the portion of the beam trajectory encompassed by the bar code
can be determined. This information can be combined with the information
captured by the object dimensioning system 110, j.e., the bar code scanning

25 beam subtended a determinable angular position in space relative to the bar
code scanner. The angular position can be mapped onto the three
dimensional model of the objects moving across the belt by correcting for the
difference in time using the known change in position of the belt 250 during
the time between the capture of the dimensional information and the capture

30 of the bar code information. By combining the determined angular position in

space from the bar code information with the three dimensional model



either energy reflected fromthe surface of the object or energy that was
not bl ocked by the surf of the object. The syst t hat detect
refl ected energy operat® for exanple, using pri nc?’es St (iforERbehscaner as

or radarwowsi@es. The systens that detect energy that is patudsbegieed by
the surface of 15 the object, for exanple, a |ight shower, operate using a

two di rrensnrodtad:ecafrpaytheocﬂinmmigyaisintormﬁonnthmbascudae offotrhationigeatineaind a
two di rren5|o al arra% ner% sen ars on the opposite side of the

obj ect . "HHERETY tfd Witk tae ‘B?%rc? E‘étn be determined in view of the
portion of t he @éd@se%b]@&t@%ﬁa rﬂ;er@é/rne%ﬁﬁysa{ébéheéd@'mfpﬁﬁaﬂé&fe' ve the

transmtted energal he di nensi oni ng systens genera not provide
i nf or mat i @¢sapiBiRd Withdhembjed, bbjceatelattngadlg‘lwonalneformfoaauﬂ aniatfjectmat i on

i's captur elpl r?t?é’r“éo&@%foﬁ{? te&r&?gg YS{‘%%ISL?@J&%@OH bel t E550 past the

obj ect” di mensronrng

associ at i mgemohelhe popet dﬂﬂemenbnel uffdsmttdiﬁwhﬁltheﬁﬁépéﬂ @tls]ettnf ormation with
the data captured at. a given tinme, the 25 grocessor can build a three

di mensi onal nod@rcek lnff?f@asmrb@@ptuge Aystent18@ialemificorrerates an imeagen

of "t ho- obj GRIE SIS 107 At EERARY sfifb $503rok®hidibol Whdetiall ot 1<

z3. ‘By asmouaobpgtepamng pfénes[enﬁfmﬁit@d oHptuas sydtem 1831 Theffagél ong the
obj ect, the he| ht val ueufgl ong the ole ect can be nodeled. 30 This

i nf ortfat i HPfOE’Hﬁ P SpRe.fOE #XBmie o2 Blagkanf whiteqir eoloropjagstofibelt 2% pr oper
d
Poch t hat %?'ﬁéﬁé'é’?ﬁ‘?égﬁ&ggﬁ‘té@?é‘gg?“{S'H'e\gjgﬁ'a% 2o Qi TR adliess ©

OCTOBER 2¢{08Dsap @(S’\B@Bzﬂ&e i?(ﬁﬁrrUStIQ‘l QJBQ\?iHed‘.f rbyathpr!mélEpOQﬂoﬂmbﬂéhﬂww t hree
di mensi onahjeggge s af each Qf@ cts n the belt are _created, Parcel

informati & {'U?@S'Q%’tgeﬁ}{ &aB&Feéaa@m daPiihee system
Because t hﬁohﬁéh@rﬁ)F%ﬁ@e@&ﬂﬁeQﬁEg@%éﬂu@W§ﬂ1 136 5Btk wﬁh

orientation about the objeCt, the system operates using a plura |ty of bar
code lpeadighyhidsiis @%@Med hBy @@termmngnadlrae iferenice txeliweem thmcaptf_uf@r ent

orientati The infor fro di mensi oni ng
system ?F éﬁ?'l'e%sdﬁls trﬂﬁ)%r fec? e{]glgnmg ?iﬁ% rr? Qgt?zeé' g stem can
be used tspstbncuzotmd haages edptiarapdyistan IBE emdalsihg heirfehatinsieige. | n

the 10 prg{ﬁeﬂred enbodi nent, the bar code capture s%stem 120 is, therefore,

provi ded ogjlipR of taprobiest on teetbeli ﬁ%ﬂﬁf{fﬁ]lﬁgd@@ embiedto.

dimensioning system, the image information provided by the image capture
20  system 130 can be associated with a particular object. Specifically, if it is
known that the image capture system is ten feet down belt 250 from object
dimensioning system 110, and the time necessary for an object to traverse
the 10 feet is determined using the velocity of the belt, then image information
captured at the determined time relative to the captured dimension
25 information will provide an image of the object dimensioned by the object
dimensioning system 110.
‘The parcel information capture system 180 also incorporates a
processor 140. As discussed above, the designation of a single processor
140 is exemplary only. Each information capture system may incorporate a
30 processor. The processor 140 is provided to derive information from the data
provided by each of the information capture systems. The processor is also

used to associate the information provided by each of the systems with the
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~Further, if the position across the belt of the object is determ ned by the
obj ect di nensioning sygtem 110, the different bar gode readers can be
separately focused in\gpder to provide proper sca‘ ng dep;@cfdg@Rngm

si mul t aneously scanni ng different objects having di ffer ent hei

si nul t aBELEIM8passi ng t he bar code readers. Further, (ﬁ{"ﬁ? g the

or | ent ati AeP haercanLAaNEA L UNE] 1Rcafie RS nfsm;'&.o?\n [b8Pcgikect passing

t he bar co apture sy osTtron i n sp € bar code
relative mfmrn"maoapandemat;et:hﬁ)rbmmnawtebﬁlrﬂeitfemwnmﬂﬁbcnf&p@getﬂ cat bg, the
beam 20 produced b ple bar code scanner travels a specific known angul ar
traj ect ordsSociated éc{%e Bl deternmining the time at which the bar code scanner

scanned a-_ bara golant/israfrbly RinSiaiiift BEHB biRkP FraaERCQARs ed by the

_bar code can b dete Thi's i nformation can h the
i nf orfmat imtemd@&ﬂfdﬁigby is lsbowinj mpanheﬂmlfsrmaimgcagmteaydtem 280 &, the bar

code sca I.n subt ended a de n anqul a osition in space

_relative t ?hg’%ﬁ‘é‘% H@t?@a‘f'ﬁﬁt}" Eh%@‘? I?ﬂyg OEBW%'@ mapped ont o
the thr ewemmbﬁaaimwéeénﬁérstm BRIjEStrEy HWéﬁlﬁbrﬁﬁé 988nhiRg thelrh by

correcting for the difference in tine using t known changé in position

of the baatterss2gQr bagcodascannershdtpesiecting bapccadeesmnmm@baawena onal

the.det erfasa 210gbERRn Barcays 2eh iRl 65 PRkt 20 FveB8 e e nut | on
Wi t hig he 285 ebjatt iffosinatiah prededsof 200, @ahRiia4odeddof OBERad@@Acoder
PCTI USO0/ 08975 produced fromthe di nmensi onal i nformation, the bar code

i nf or mat i4$#9-scanned can be associated with the proper Obj ect. Because

objects may b f [ th the
obj ect, by corEErrg[TE&I | ?Saéd?érrde%gjl %ﬁé ﬁg&&oér’%afﬁgﬁé %r?ﬂ%%r?é%ﬁé&aotn%%y#t h bar
code i nf wete2 5@ nUsingatheobastated pbe{tlsumsifehb|tm!tadilaesmeuf&st$mej athé in nmenory

t he proper dinensjonal information with t roper ob ect. Parcel
i nf or mat ISR NSt QASItoR WED alies Sitﬁ'(?@rﬁj"r'g g"%ﬁtel rﬂé'Hé ec’é%?t&'lr% system

+130.14 Magh u%ﬁhﬁf:@n $o6th e c?tigctpﬁ?é/hﬁ\%sstbﬁﬁg\?albafc%hr@u%t | n* Hhi ects

paSSI ng parcel 1 nformatio ture system 180. The ima ormati on may
be, for coamgkton hetw@rktmdbmbt aed mfotmabon |capty|§edfabbeﬂ the2iflectand t he

A with (HE TRl RECES Burdeateg (ot RalRt 2in ByBhamisbo. -
example, a shaft encoder connected to a roller {not shown) on conveyor belt
250. When belt 250 moves the roller turns and shaft encoder 295 turmns with
20 it. For each small angle of motion in shaft encoder 285 an electrical pulse is
produced. This electrical pulse can be sent, for example, to object
information processor 290 to determine the position of the belt at a given
time. The position determination is made by, for example, counting the
number of pulses received. The number of pulses is translated into distance
25 using a known translation between distance and rotational motion of the shaft
 connected to the encoder. By querying a position determining process within
object information processor 290 at a given time, the position vaiue of the belt
at that time can be determined.
The dimensioning system is shown in the embodiment of Fig. 2 as
30  three vertical dimensioning scanners 200 located above beit 250. The
number of scanners provided is determined in view of the requirement that

the entire width of belt 250 is preferably scanned by the combined action of
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obj ect di mensi oning system 110, and bar code capture system 120, the
I nformati on provi ded by e i mage capture systemis sociated wth the
time 15 at which it is c ured. By determning a ti di ff geRrIRER 2Rt ween

the capt information by the object dinmensioning sy ar code
capture \9?5)&){52%31201 and i mage capture system 130, and us?&@ﬂsﬁéﬂmg

i nf or mat i ¢he sbaniers Meh® AFhénIoNIAG schBNSR BO0 afus rmned by
t he obj ec}ﬁi&i]tzn%nsi_oni ng system hse | mage i n?ortrjra‘%kﬁ)ér)ﬁ%{re(g@?ndéejg%%y t he

i mge cap ahjests ANt 250 abeperiio ppaitiods wctdsscbgih P60 schanedthect .
Speci fi cal4 S | that the i mage capture systemis ten feet
iamerite a0 by,

down bel t rom nsi oni ng system 110, and the tine necessary

for an obj ect tRigIBah_en\smdét@_ﬁeé@iév@@fah%@ﬁ@ér?@ﬁbéﬁirﬁ@n&%iﬁé@' ocity of
the belt, then |g$ e.information captured at the determ ned ti relative

tg th gaﬁFﬁPBaf Yarieal SHMPRSIONING: S GANNET Qﬂom@ud%aabﬁamﬁﬁ:@rm 3t3ﬁl|9
DA . . . L P
b oLl IBRRENPY S, ) SFhe P IR0 BV 51 b e FoBREES,

i nformati on ‘capt ur al’'so 1’ ncorpor

di scussed3dPaveatinha stsingrpbéam, which isipraieetae @s@asard frddlpamborenp! ary
only. Each .inf gég‘atioq capture sa/stem may incorporate a 30 processor. The
processor Y0 PEURUQiBR A RACHAGY o The elsmentsdadetherPronde & eurvedovi ded by

each of t bertical ShaWek O ARSI GinishiBfEes TS BRREASMmi sl sRssused Lo

associ ate the information provi y each o e 'sy he 8 7
OCTOBER 2percahdt00ard 648 25CT | IO pA8STHy qirbiarreghémboditnéntithe badran so t hat

t he di nengj i.nf ormatiqn, bar code information, and jnmage information
det er ni negbﬁ&’&ﬁsa&' &Ci 13?1@ %Y%ipa@%(ﬁ‘ %&O Isysligetesifemitig strace of presently

pref er r edpardmsBEENdbek SO RMS 8ldetddtsr [FtispBwrgpt ure 5 system 180 of
Fig. 1 is show as parcel information capture system280 in Fig. 2. Parcel

i nformation caph@rePrerptiossf 48osystemaiwengvenipuintrip dina furgtionerstictaihat

di mensi onj ; . prolectin | mensi oni n cannj beam patterns
250. ba eI ol iR Ry bl PRI LEfAo Uant e Por ne' 240,
bel t 1250, opject eThe26flebifon 80theAight BBRBIHAT Poirl1es EaRturé B the HetaSPr. Obi ect
i nf or mat |__ggep.ocessor 290, canera processor 255, and enCoder 295. Encoder

295 i's us lepre dagt fredight raveledhedwepa itsanaisgiondrantbe source 330
and its capture by the detector is determined using known laser radar (ladar)
distance measurement techniques.

The three vertical dimensioning scanners 200 together provide

20 complete coverage of belt 250. Any overlap between the vertical
dimensioning scanners 200 across the belt can be accounted for by, for
example, discarding the height information provided by one of the scanners in
the overlapping range. Each scan provided by the vertical dimension scanner
provides information about the height of all abjects across the belt for the

25 segment of the belt covered by that vertical dimensioning scanner. Because
the vertical dimensioning scanners need not be placed at the same position
down the belt, the information provided by the scanners is time adjusted such
that scans of the same position down the belt by the different scanners are
properly correlated with each other.

30 The vertical dimensioning scanners 200, therefore, provide information
about the height of ali of the objects at a specific cross section down beit. By

combining the captured information from the vertical dimensioning scanners
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bel t 250. Using the captured position of the belt at a specific tine, and
“correlating that positpgon with a tinme stanp val ue sociated wth the
capture 15 of infornmatqggen froman object, the ti tanp vabeeeeakedde used
to provide a correlation between the object and i nformati on captured about
t he obj e¥0.00/5TH€ notion of belt 250 is nmeasured using t hePERYSHEISITS

whi ch is, exanpl.e,. a.shaft encoder .connected.to a roller . (not shown)
on convey AOtRY T PR igldRIemRSH 86 SharEs RE 1RE el Sarl PR SRt ethar
encoder 2%nd sddsd W & Reidfhit irhagdof beROBOHR theadljé&tsQhefddri.on in shaft
encoder 295 an electrical pulse is produced. This electrical pulse can be

sent, for exanplh® ravsheighbipformatiosy regeived i vertisabdinmgmioningeacanmers t he

by for exapfEratly Srifatyoydhd P Snadiis &R AFRE S Ry o

" pul ses i s Spevifidaiiy etthel dHta cdhrebpondingdo disé tgp of & flavredtangalartgarcelbet ween

di stance and rotational notion of the shaft connected to the encoder. By

queryi ng PadiRGBROHER 8rdreal ngmpeoeblaioh infprmatins) eeints free g toen

" processor t ' U Rere d; L e that tinme

can be detsér?%c%eoéih#héﬁgf'rrens|r%tr€;|ﬁﬁ%r%§§g@g?n§F?s{@éﬁ%v\"ﬁ’fa{#@?%@' gﬁ%@%ﬁent of

Fi g. 2 as bediicbipaatedaotettel intoreinss. omstend ofiiag ch2blctenicatidsy above bel t
term ned in view of the

250. The number of scanners praovided is de )

r equi rerrerﬁ’(’ugﬂéﬁc’foﬁ%@tseﬂﬁ ne %&Iﬁﬁa@ﬂ'%‘ﬂ?’yig@ three digensigng! scanned by t he
conbijped ' it6 &rtd! 2003 WO 00159648 PCTI USOO' 08975 the
scannlers.é%ﬁgagﬁ%nogi%m ng@?z}hners 200 are used to determ ne the height

of objects on Hbalrthe?Sihest atssgmdail heightsmaly desinacrpas atankinto 260 rsaantiadl by
di i i 00... Fi 3 .sh d iled vij f | .
verti cal SRR ek poition e 8P SUdrce CLepRiert el e et o P 00
i ncl udes @uPRRBHAIDE ehaRkierdRId BY Bk aDthat RRXE & the BBRIKeFTES 1 ef | ected

by a rotating beamreflector 340 creati n? a scanni ng beam which is
proj ect ed SHEAERaSUCT hanTpaexaopie: a rectangulzzgreak ean be rapfeaesded P§0. The

o oj ddt s e Rl oot BEHE Y PERheS of P T e
present | y Apeiefular parcenboddibennotibedanmcirstiadng & spdaifieradilibe Tt ved
pattern 230 is reflected fromthe surface of parcels 230 and belt 250 onto

a_det ect oMYRAOBAISHA] thenehagscing: mefe Beint feomslaatemate raaYIee Ao Fpdal i n
time funcihoRs, shed Bfthe object. The use of three dimensional points provides

information about the position of the object in space.

20 Further, using the information about the top surface of an object, the
information can be fitted to models of objects stored in memory. For
example, a model of a tire would be, for example, an outer circle with an inner
circle centered within the outer circle. Using the model as the basis, the
system can determine how well the object fits the definition of the model. For

25 example, a model of a rectangular parcel requires that the top surface is
comprised of four straight lines. If the lines that make up of the top surface
are not straight, upon fitting the model to the shape, object information
processor 290 can determine the deviation of the shape from the closest
model shape, called the model fit. A geometric or statistical interpretation of

30  the data may also be performed.

Fig. 4 illustrates intensity-coded images of parcels and height contour

data. These images incorporate the information provided by the three vertical
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a point on the object is illumnated by the projection of beam 310 onto.the
15 object. The reflecti(‘of the light fromthat poi I's captured by the
detector. The distance at the light travel ed bet n i t8o@fMsERkeyy from
t he source 33 and its capture by the detector is determ | known
| aser rﬁ'@&”’s?%ﬁdar) di stance nmeasurenent techni ques. Thg}’?ﬁ’%«ggﬁd\ﬁgﬁ I cal

di mens | Onyifi@rBRAMRPS Sarklitts 200L WhelroBl e AorRBGATRIR e YRHRIADE Of el

250. Any overlap between the vertical dinmensioning scanners 200 across the
bel t can dimenstoumy edadimars AP0 ismomieinedtbgetrdirsarat siystigmatie data ght

I nformati.on provided by one of the scanpers jn th ver | appi.ng range. Each
scan prmﬁ%b%orﬁ?atl%. @%‘Fett?%%ﬂ pﬁﬁﬁﬂﬂ?ﬁo%%%@ag%?agﬁéngﬁ#' i on about
the hei ghyohreintertitlyasichaighPifadbe Repbchiglyt he 25 segment of the bel t
covered by that vertical dinmensioning scanner. Because the verti cal

di merfsi oni ng dBAMeRdsserRiwers dil Orreplsrbaceussithe canveypobetltiZd todead t he

Seans of TArEoEEe ShBeBle o BRredn 2D BAG5R st er LIS o o

proper|y doelesel 7 €sh pelderRamedaidiess tR8 bEltasiviedtbhealisly riadingi ng scanners
200, therefore, provide information about the height of all of the objects

at a spednyifiplecbascodrsc2TGhalsnay belplacey onca sidle Pgreele lnfpigiersed

i nf or mat i : vV, ' ' | oni = R 2003 WO
00/ 59645 T BRSO, Gy 2T €2 B SRR s Spargiell, AL et s
on tie bebfocdnbbecodptodmibrs A0 sejokachtély perhdisghe paregkctedrabirizaidf and
the objects thereon. The raw height infornmation received by vertical

di mensi orfiYstena 28Rdereadinanawardafigas; ling widthseysr widerdiange ¢iparcel
concer ni : | . B i.Li I [Q‘@r
corres poz%| tgt%ttg% ﬁgﬂﬁz g‘é\@g%ﬁﬁn@ﬁ%&t&ﬁ r {aocct'“'g)n uF%PgbacE?écrec?bd\A%%?a [ n%g? Bor ate a
gr eat nurdrerarcindesl atross tHie bel iSontopmiapct & todah of) fort @@Empla; flaeairsfoft he

bj ect- \W\h i ff.erent ' f.siml hei ght., -t ]
ot or por dhErSegl RorbaeRes 8 Bealiindnddilh 23p GEbRN 250 Ml roadey a
pl ur g i t oepfcorRk 7D adides MUlBpledzBRBE A Hig AhyPiher88s EBRpRetdi mensi onal 10

coordinates of its end points. Further, lines at simlar heights may be
i ncor por &¥eraga of abjegtsidiseosarhon heibh2 9@ byrbareendenseangrsiZIf. ofha he t op

i e BB R B8 Ao c-B BB B RARAR 210 L7207
a rect angedrasmifiad ¢€ bbjet ilfermepse peotesEdr)290. Alternatively a processor
dedicated to the bar code scanners 210 can be used to process the bar code
20  information.
Position information relating to a bar code may atso be determined
using a bar code scanner 210. As shown in Fig. 5, scanner 210 produces a
beam that traverses a known path 240 across belt 250 (not shown in Fig. 5),
parcet 260, and bar code 270. A detector associated with the scanner 210
25 receives the reflection from the surface scanned. As is known in the art, the
intensity information provided by the detected signal is translatable into the
bar code information encoded in the bar code on the parcel. As shown in Fig.
6, by determining, from the intensity signal proﬁided by the detector, when the
beam traverses the bar code 270, an angular portion of the path 240
30  traversed by the beam produced by bar code scanner 210 can be
determined. Using the information pravided by the known path, the system

~ can determine the pasition across the beit at which the bar code is located.
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15 the four three-di nensional point coordinates of the corners of the top
"surface. A circular pgrcel could be nodeled as aircle having a specific
radi us- The nore com‘cat ed the shape the nore ‘nt cow%mﬁ%@sre
required to nodel the top surface of the object. The use of three

di mensi WeN0/PeBnt s provi des informati on about t he posit |P6:ﬂ"“6€f“°{°ﬁ%750bj ect

I n space. rther the i for ut t e to urface of an
obj oot R b meqaiidthe §Berdtalite o dadantretion i Se et
menory- 'ﬁ%nﬂéﬂmb&w:aecﬂrawen%oﬁnéﬁ "s?stéﬁ#’l@b bﬂ),eétqmcﬁmmne, an out er
circle wwth an inner circle centered within thé outer circle. Using the

nmodel as proeessesi280 aamedeteysinentheappsiiarealongdha delial whichdhsasgode t s t he

definition of l,. Fop .25 ex I d . L par cel
requir es%f%alpc%%g ﬁﬁgéw Ega;i) Irec iﬁ% t%@égat% &Jtﬁ'g |§orr£ﬁ§t§§{‘ﬁﬂé?ﬁ If the
" lineg t haimaRkmeldT thé difientiepab infb@estioraprvivkd Iy trad qhﬁensmnmg‘ itting the
nodel to the shape, object information processor 290 _can determ ne the

devi at i oisysten gan bﬁagf@cﬂooaﬁwt@ the baf CO%ére‘prr@ﬁ%éWl@aqhﬁdwﬂ% nodel fit.
' A geonet Eilrﬁﬁﬂézoﬁ%ﬁh tfrf'rleﬁ 6@&%?(%@““ of 30 the data nay al so be
I'n

perforne ensi'ty-coded i mages of parcels and hei ght
contour data Th'él’m&%xm@pescél sformpation eaptuee ispbermB80dortpepindisedesy t he
three vertical -11 OCTOBER. 2003 WD 00159648 P 08975 . di mensi oni ng
scanners %ma%ﬂf@%‘ﬁﬂﬁ PYReMn 2R nkPRgR CRRR Sreelt qé‘?@g%l 9.d] FeRRPERI ng

Scangers; ??%idzsa%@nﬁ@% 2&9%@{%@&%%@ mmén&@&@oeheanﬁia%rmrlons have

been per The Teft 1 mage right i1mage 720 are'intensity and
hei ght | sgrgEems capalde wof pedyiding Bapnabgeorsdigitaletignai répegseniatide afr oss t he

CH |t 250 b 270 | d |s 260. B d
eann ng Btz ths BerEE of ik S5UE nkiing R TR AP BT RESper L
si mul tan@l%'%hﬁlog'éighélﬂhﬁg belwéﬁslﬁde@: lhﬁiaféﬂ)gi%ﬁ syffat Raiariey e pl aced on a

single parcel. I'n preferred nbodi ment,  bar code scanners 210 can be
focused fEpeassing 9f thensgaal | lntq/pnﬂietr@dfe@amdum@nt tieamern tea digital

ot Tode FEa HkTal Py S0 piEP of thifdesflolled PEOLER DL, TRES oot
convent i enedy df ctesigé eoupictlyddvicss isBaither eoiineranrss en@drapaesuagaheanged
across the belt 250 to project a total of, for exanp 12 pairs of

i nt er sectWifth ofitne &ﬂ&@r%mm@@aﬁﬁnﬁba%%ﬁﬁpédé Lt r\m@smg Q'ﬁ)w'qtﬁé?feby
readi ng }ﬁe PRl PLRSatiAly AR St irhbRlstnay BB&SmplolBditdichs (Y flipere i's

conpl e
coverage of the width of the belt surface.

20 In a preferred implementation, the image information acquired by
camera 285 is provided to camera processor 255, which processes the image
information provided by camera 285. The processing may include adding a
time stamp to the image and/or translating the image into another format. In
a preferred implementation, camera processor 255 translates the image into a

25 compressed image format such as JPEG. Using the time stamp information
the image information can be associated with paositional information along the
belt as provided by encoder 295. Preferably camera 285 is provided looking
downward at the belt at an angle in order to provide a view encompassing the
top and at [east one side surface of the objects passing through parcel

30  information capture system 280.

In a preferred embodiment, camera 285 employs a two dimensional

array of charged coupied device elements {o provide time stamped images of
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coverage of objects disposed on belt 250 by bar code scanners 210. The .
I nformati on derived fro he scanni ng process of bargcode scanners 210 is
transmtted to object i rmation processor 290. Al nat i ¥g&pbrRrBAGAICESSOr

dedi cat%éﬂ%gme bar code scanners 210 can be used to pr ogg.?%gépt@?_%ar code

20 information. Position information relating to a bar co 0 be

det er m nefle b AHd ﬁeﬁ@roﬁméﬁ.am%rin%%-oﬁelgggﬁﬁs 'ansﬁé% gp?t"ggﬁ%‘ner 210

produces a beamthat traverses a knowl pa across not shown
in Fig. SpenditngelkbelpB60 ajtide bime teinRikois captaredt Theamageinyed with the

. i ves, t flection fromth f d. As i
cnown | n ERIABARGEDY 65icl 35 of Byl PRatioh P G e Bpldte. det ect ed
si gnal iShérftﬁfmiec’ﬁiiﬁﬂbrﬂ]étmrpoﬁﬂ@eobﬁict.cgﬁ@%%ﬁ% R theimegedfhd N the bar

code on the_ parcel- As shown in Fig. 6, _ ermning,” fromthe intensity
si gnal prisifaegdde lpeateqandidentify when infaematieamsing thestimetstampar code 270, -

an angul | on,.af e. traversed 1 he beam.pr oduced by bar
code sca?lénsespe%&%@g'gﬁ eoée&ll & %%ﬁég@%gw%%%@%ﬁ%wﬁﬁ!f iagﬁocag i by the
known patthe ot infstretioncRiUieicel et R cBRShidsBRt AChaSSnde dadiy at which

the bar cqode is |located. -12 7 OCTOBER 2003 00/ 59648 PCT/ USOQ 08975

Furt her, Sby!leywabthaidimey the tine of capture of the information with the

position inf : | ' : I 1,140 tem 100, object

Pt or ot on prBiond) SERYF dedices Mey bepliddPa e ridel PO/ Bol oy

whi cl® t hénfoemationleapture systeah ed-artexaheple, athefmemptdimhay BBgroviaaghat i on of
this informat,ion into téﬁr 5 tine frane of the di nensional information

pr ovi ded_pﬁ?"fjﬁ M HERIPEH IGEP SR e Bion s Bgindbthedype isdmdichieisbar code
| nf or mat kepkkdtlird PPORRARS is CHETERS], I torBLRARL LB RLIARIESR200. The

preferred parcel information cdpturé syste er inc €S an inmge
capt ure &pseeaterb@ithiapgeet aphersystsmmay 2B bé progded with ceminal 10 in Fig.

2 as ac . The term"canpra” js intended to.enconpass all systens
capabl e %E%b%g&ﬁg g% H%&wgﬁe §ﬁ5\e6'¢fcgfs'8ﬂa¢‘{fs|° éﬁiﬁ%\‘l PaSSfIELERY Fh?eo%rPeYobj ects
wi t hisn t frfofth&lish ehpiire\wysfent 280, magi ng devi ce. For anal og caneras, the

anal og signal _may be translated into a digital signal as part of the
processi ng of Hedniargiadion gaptarest by percsl inighoditivartapture system280s a digit al

15 camer eafi CBcleLR g el ol pET A GRIPRER SRHEERHEST) e
one or several objects that have passed through the parcel information
capture system 280. The information can be separated into different

20 categories. A first category is image information about an object. it consists
of one or several time-stamped images of the object. One image may contain
representations of several objects. Objects within the image may be
identified by the timestamp associated with the image or by visual attributes
of the imaged object. The image may contain printed andfor handwritten

25  information from the object. A second category of information provides a
description of the object and its surroundings. Attributes from this second
category include, but are not limited to, a list of points representing the object
(i.e., points that define the boundary of the top surface to define the object),
the position in space of the object, the dimensions of the object, the fit of the

30 point definition of the object to a model from memory, geometric and
statistical interpretations of the data, temperature, date and time, chemical

signature, and bar code information.
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width of the belt or a two dinensional array capable of inmaging the width
“of the belt. Alternatgvely, separate caneras mayge enpl oyed to ensure
full coverage of the@ggdth of the belt surface. In a pfe&rigER3003

i npl ementation, the inmage information acquired by canera 285 is provided
to camewe 0seE8ssor 255, which processes the image i nfoffEYBHH bvi ded by

canera 285. The processi may, I ncl yde, addi.n tine stanp.tp . the inmge
and/ or transl ﬁpﬁ@?}eﬁ@?i%gn?/mp S d[t’ff%'fnaf'f?ﬁn&e.re#f)ﬁ?’aarﬁlﬁg)%g?ﬁgd

| mpl enentabo @ Bbjeth BRdteh A4s0F BaAR irdelmatianThptfe sybem PBOE Bathase 25
conpressed i mage format such as JPEG Using the tinme stanp information the

i mge i nfeachepdroal has ampesfisodeatieentitn eodo sravidedhby Arffasrgads @retBeong t he

belt as provided, b nc r s r 5 . gqvided | ooki ng
downwar d '%Ft‘mff}?é %%%%C?gpqgﬁ pgﬁg'ﬁeaiﬁ)ﬁ?hﬁéﬁﬁl@%ggﬁﬁgﬂé aeiéﬁs‘tg\?vﬁ'gé‘é’grrpassi ng

" the 4 opzRRdciRted RAFSthONFitRitHE pakid| dgentilirigheoddie tssagpsssiatitgg t hr ough

- parcel 30 information capture system 28 In a preferred enbodinent, canera

0.
285 enpl dyformation. dilheihttedntarmaippdy idantifiphie by the paresd Ideiificatian enent s to

provide t] ' - 7 OCTOBER 2003 WD 00/ 59648

PCTI US@B@E?#S%?%ZQ%eqﬁg%%%?F%%% on the belt. The inmage of belt 250 is a

"snap shot" ofFighe is aatidgtdnvof afbasit syt ednfiheatiomorthsinpleataeility

captured. The | nmage mad; ,ﬁconta fficient detail to provide information
a

in suffici
about pr iS8NERT BFFBr7 Oha hBGASTR gfﬁcﬁ'm'dﬁr’rﬁﬁr@ﬁddﬁ REMHESE PRI, ocessi ng on
t he jqmg q ; ki [ ' tion. Using
the 10 e P B S o e ST el P00 ot Toni cal 1y
associ at édclutied a sdreep Be rconnéotedstbi 0 datatwpsier #36, fa cametaeproaesedrs2g, esent i n

the canera's fiel of view at th tinme. Additiona nsor, devi ces may be
provi ded a&‘so?iﬁﬁ'”gqr"l%tf%?rof@sF%géM ﬁﬁ?l@éﬁ? UF&’%{ Z?@ MEF U anpl e, a

t her nronetgini@y7pg. provided to provide tinme stanped tenperature
information. Using the tine at which the tenperature information is

capt ured, the Gamper aregassonRobmnd eieruipfenatinsprocassd 2HQ areapar cel . The

LSl B BRSSP RO BB g e
syst em 2&bjedhaformatbRgiroesssar@gouaed chngranretessol @664s transadipedir e system
280 can be presented as an inage and/or as a list of coordi nates
r epr esentaveg network 720 to a server 730. Network 720 is shown as a local area
network (LAN). However, a wide area network (WAN) or other network
configuration may also be used. Server 730 stores the information in
20 memory, shown as a database 735. In a preferred embodiment, an object
information client application running on object information processor 290
forwards the time-stamped information over network 720 to a object
information server application running on server 730. The object information
server af)plication stores the data in database 735 using the time stamp and a
25 parcel identifier, such as the bar code read from the parcel, as identifiers of
the captured infarmation. Similarly, an image capture client application
running on camera processor 255 forwards the time stamped image
information over network 720 to an image capture server application running
on server 730. The image capture server application stores the data in
30  database 735 using the time stamp identification information. Using the time

stamp applied to both sets of information, and calibrating for any time
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one or several objects that have passed through the parcel information .,
capture system 280. The jaf ormati on can be separatedgl nto different 20
categories. A first cat ry is image informati on aNglt an; giceekoodat
consi st or several tinme-stanped i nages of the object. One | nage
may confvgpﬁlbfms?g%r esentations of several objects. Objects W POORY S mage

may be i H el i ki ‘ ' ] ' €, 0r, by vi sual
attri but egﬁﬂ%i%éq% 'Wn%@gr%%ﬁﬁémkﬁﬁl ?C%ggﬂ%tgm&ﬁe%glgﬁt g?# %Wl%/ or
handwr i t t &rezBn$ of infeemabion £ao et dweralbieciovithiA detsioask 735 egaervef 730.

i nformati on proxides_a..description t he object and its surroundings.
Attributes f ro#m?eg f%%k‘éfrﬁ?w%gﬁyég%ﬁ qqgﬁﬁ&'éor[%ﬂ'fat% 8 Rluiality pf bedr to, a
list of pabAhmAISINes sMBrhhalLP Gske a&ietgjaecgge'ériﬁftﬁﬁhgﬁénﬁ%“nh ne the

boundary of the t? surface to define the o ), e position in space
of thé objdatabased 3§ viemsitwork 730 and sebjesd30. tliserftetminilg bes, 36r poi nt

't er pr et SEoI8E PR cbetidfR SE k! R BEVEY cRSPR R acoseminga - o O
si gnat ur e ej@cteomiarinfeationfaid@tpeRing thé iffdAREEBRETo %Q%r%n%ﬁ.’%??&éd
e

PCTI USOO' 08975 A nunber of different types of information, refore, are
avai | abl e embRilimesBjawebihasedsliest appligation runs enmeger dermispt @16. syst em 280.

Because each r - i fdgeddentification code provided by a bar
code or ot her qﬁd&ﬁh’?’lﬂ élre?%?ﬁggg%éoﬁf ?‘%ﬁ%ﬁ%@‘g’f‘}’e%'ﬁ’“-J?Ofteﬁﬁf@fﬁ Y#Sr mati on can
be elléct r paircell informatsocipttads)eat I8y wolldbéd Bmmw&ﬁforiadﬁﬁ?ié pafg|code as
the associating. i ?fo.[.mati_on. All of the information is identifiable by the
par cel i dBRPFETHAYIBHIIYe Jde- B sbawsa d@ormmiof daginglsdasiity havigg more a

di agram o i yenee] i ' r S} facid.it erver
system 70?)'?&}%?%%%&? aci |1 %"%ﬁéﬂ%ﬁ%@g @o %ﬁghﬁ%’ag’g ﬁ&é‘r%’e’?‘ %ﬁg\fe
processi ngefvari 73Q aad daiabases7panesl bs ased hy sforeidnidtaceess faever syst em 700

i ncl ud 730 ted. dat ab . 735, 255,

an_ob] ect THRTGARERIAERELECEE ik parce TS eomidr ey RemE2Stn @Y user

termisal dhilzingAdribloenRs SO0 16Pa raltl? e ghtd JIRIIEY 18 RifRgsor 290 are
to I g. etine s

as 15 descri bed above w th respect _ anpe ata
pr ocessedPBicel dnfasaations eaptune syisteme 280surd d6fediitddatabese 785aneyss 255 i s

ransm { { gdOUREDEL A dedindy F5VEr 730 Netvork 720 is shown as a

| ocal area
Fig. 9 is a diagram of an implementation of the present invention for

use in a system encompassing multiple facilities. Two facilities 940 are

20 shown in Fig. 9, although any number of facilities may be used in accordance
with the present invention. Facilities 940 are each shown having two parcel
information capture systems 280. However, any number of parcel information
Capture systems may be employed at a facility 940. As in Figs. 7 and 8, the
elements found at the individual facilities 940 are shown as connected

25  together by local area networks 720. Facilities 940 are also shown as being
connected together by a wide area network 930. Wide area network 930 may
be, for example, the Internet or other suitable network configuration.
Connected to wide area network 930 is an index server 910 and an index
master database 920. Index server 910 and index master database 920 may

30  be provided within a facility 940,

Index master database is a central source of information used to focate

information stored on the multiple databases 735 within the multiple facilities
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network (LAN). However, a wi de area network (WAN) or other network

" configuration may al sgabe used. Server 730 storesgthe information in 20

menory, shown as a dab)ase 735. In a preferred odi ment; o&fheRRb 6kt
informati on client application running on object information processor 290

f or war d3V@ A¥5%6#%e- st anped i nformation over network 720 t &/ YH)0HEY7S

i or mat 1 90-” SBFSR o Bttt 80RRe Rl ol 86A8 i ng e

time stanpa@eiwil @& riEeestrily keol Whigh fasitigho4tHrbegh hicladee papckIf rom t he
parcel, as identifiers of, the captured information. Simlarly, an inage
capture cWVRERIoegssercdiedndex Masiegddabasersiosep dateeedsespendingrtfar ds t he

Li e, ot argiach RSP ordACOLABY YN MRS oA Bebl ABIIATPGRR U ser ver

application runnin on ser € capture‘serv plication

" stores the80laTheiinfoRfation aiagsacilide apang! identificatiorshambardemchi 4$ aat i on

I nformation. ing the time, stanp, applied tg both sets of information, and

cal i br at i PR $QH€ %@a‘{k'%"uﬁ‘?eﬁ rnddtme stdog HUBHBAPER WD 08975

" differen Lifedf aPHWY &odid ' | atet:} ,.pé‘%] 0, the
two st rgga%thgbf i nformati %nﬁﬁﬁn%&rh@%@é%{dg{"@é&w t&ii n eat?g‘gggg@%?% server

730. Si ngtapttzesy] thetipfosmatien. Jhstindex dtashérsdatabase payatles sdopg ural ity of

5° Gat abadBlotaeAiout abied Pl rockion i B e, adaRah s ror O
exanp) e, WR6 SPIPHedAEEEE Dr e PRAYYHIE s BFELER RO PArEeOf WARGRESI NY

el ectronic information and displaying the information to a user. In a
pr ef er r edIsesregdeste ipfoEMAkN igse user tasminal g0 alznut ehspegiic ebjestetha er mi nal

710. In i.nl , [ r [ | . one 10
parcel i @gfr&% | Or%%%&%@b&%%iyé;{%‘f#%cﬁﬁrﬁ%ag%‘éﬁ%{a@éﬁga%ere Ii&?ngl e parcel
pr ocessi npabgidatdbasefd2D tobdstbanmeawhichaizAabade 235 coglaing dee rétordhavi ng
nore than one parcel information capture system As shown iBgFi g. 8, a

280.
single SHSAHC mtigng ok server 910 raturpg theskesuits of the £2aHasiHedBss t he
i nf ti ' j ' ' tens 280. B
15 oF 1 e RERKEET10Xufln M) SeRAS EFeplibtb TR SBRcRE B 7D PC from
mul ti pl e hapang aekccesy torthratinformeatiph staredyin teeadaZb@sa@ist Seeder f3at abase 735

ek Rt il Pyt 3 Pt B9, TR o
mul tipl e dtaps rkduifs to'2¥eb3%hd irlfbRRafdP 2R Ransparent to the user after the
object specific query has been initiated.
20 Two basic data access paradigms are available to user terminal 710,
"pull" and "push."

The process of pushing data to the user is provided by a "push”
process application running on server 730. As the information provided by
object information processor 290 and/or camera processor 255 is provided to

25 server 730, the push process application analyzes the data to determine if the
attributes assigned to a given object meet predefined object characteristics. If
the attributes meet the predefined object characteristics, the information
acquired about the object is automatically forwarded to a user terminal 710.

The push process may be used, for example, to capture incremental

30  dimensional revenue by improving the ability of the system to determine the
proper dimensional weight of objects being processed. Parcel information

capture systems 280 operating to determine dimensional information about
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20 shown in Fig. 9, although any nunber of facilities may be used in
accordance wth the pre‘nt I nvention. Facilities are each shown
having two parcel infor@@tion capture systens 280. \@Bwevesq-ripkrBsyaber of

parcel | I ion capture systens may be enployed at a )] 40. As
in Fi gs%ﬁén 8, the elenents found at the individual f%@?HSH’%g%MO are

shown ‘as aHecs appty Map@aRide tdthd aRinsisita Bgﬁg}‘iﬁt@ dBinddiCA! I L1 es 940

are al so shown as being connected together area network 930.
W de ar edaseehipiatmadioneapturesystem willafaslexample, atieeptdd applyot her sui t abl e

K Gopti i d ' k, 930 | i nd
Cerver o oS Bis oSBIBRED® ulhiel 868 sl et (Rpraseedaiha i ndex
mast er _dat abasGeridial prictica in e BRPHIAG sty fordebdflring Yeddfle faiex master

dat abase | s a central source of information’used to |ocate 1nformation
storéd oflilgasiRpRl weight imicerlsulate simansienal weightbased enftheistiallests - 16 7

OCTOBER 40. .S i fi 1y,
ot t et ot PERaROior bkt G BRE! Mnagdd: ARHELIRIER gobinBss R
necessar idoynflar develtuf the besi miodel fidand hicusiefaing s EBMBIRES B a VORR:

processed. ngw%gdex mast er dat abase_stores data corresponding to each
parcel plole Byersienghgantisieacear g ides o thet dimensipnaireonfigenesris 5 280.

The info ' ' y! L L eat | as a bar
code or 12 SRR RBerieal VAot oA et haEE ot BB B I b B
captlfir ed factrdnéorovtiethedaljectsy acipahdiménsiansellf, fof examplera paelr e system
280 captured the infornation. The i ndex master database may al so store

i nf or mat Pﬂﬂnﬂto%%pehn‘?‘ﬁwn%' HEFfgInReOXpatrHRsH cHROKR escylindlical as t he

party 10 opfet shipp thdGeRicShjcet déﬁﬁg@ﬁ,;éé ﬁown%eﬁgf&ﬁggg@gg?wmpar cel .

Wen a user requests information via ut a specific
obj ect, brecaledgigsstFurthere fdheeaiaty irsagulanitienl longhan ledgensf thesbisath agai nst

t he i ndex . t 0, determ ne i ch ,dat abase 735 contains the
recor d- éSeﬁB‘ f’ %gﬂpg%ﬁ%g@ﬁo‘ﬁ?tg%ﬁed%ee?@b? cglﬁc 2% grlife QUSIGPEs of the
requést givenhgtatiSticis ealdee abRedimerbiondli confidBABe SAN bt assigAEgst to the

specific server 730 having access to the information stored in the
dat abase 735. B¥aspigning@ lowcdimensionalconiigessectha systemawilbnotapplyf or war ds

¢ oo e CAETRIES ko LR T ESAUAS A AR Iod i ocr "
i ni tiat edim@tsidnal veight; [datibtracdissenganaldiqrifRicaice i8\bulbatd gef 0 user
term nal th?%gﬁold, the calculated dimensional weight would generally be ignored in
20 order to avoid overéharging the client. In order to supplement the
dimensional measurements of the parcel information capture systems 280,
therefore, pattern recognition abilities of human users may be added. A user
having access to the image and dimensional information captured by a parcel
information capture system 280 may compare the calculated dimensions
25 against a captured image of the object to determine if the parce! information
capture system 280 has incorrectly assigned a low dimensional confidence
value to the record. The operator may also calculate the dimensions of the
object by different method such as applying a least enclosing rectangle
method to the visual information pro.vided.
30 The push model of data acquisition is applied to the above principle, in
that only those objects having a dimensional confidence below a set threshold

are selected as proper targets for review by a human user. The records may,
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"pull"™ and "push." The process of pushing data to the user is provided by a
"push” process appli I on running on server 730 the information

provi ded by object iiiirnation processor 290 and camer foffcERSeE 255
is provided to 25 server 730, the push process appllcatlon anaszes t he
data t VO&EMne if the attributes a55|gned to a gi ven F6B[EEPHER

predefin ' t redeflned
obj ect cﬁ%réa;@[@ﬁ%s@lggéﬁgﬁd é’%% gﬁﬂ%ﬁt IO 0 épg'&e?% %éﬂhg%u%%? dgg? &6 i s

aut omat i £ab| gnd thvey dedrdo havitges dirkensionkl cdQfiddive heisW the toess may be
used, for exanple, to capture incremental 30 dinmensional revenue by

i npr ovi ngeyfRd ith {Re dimenriorgldpiarmatiofeverid plbervise not Bs@ppdieﬁéwﬂl onal

wei ght o mati on capture systens 280
operati ng ;BSJ &%HZ?%%e p%ﬁ%ﬁ% gﬁ#%ﬁ'rﬁ%%ﬁéabout -17 7 OCTOBER 2003 WO

" 00/ 59648 PCT/ UB(g)’ﬂBQ?EE'l emdaq’nptary saffplare shizpfaceoti0sfor ase e cdilecting onal

I nformation obtain parcel infarmt,io ture stemw.Il, for
~exanpl e, "H?@ﬁﬁ? 't‘:@“ﬁﬁ osrpa?a%\ferme“ s "%t&E{I‘Ji' sdpr%‘lS'@F P sgpatdfeiddtF i cal to
each obj ggbafakn| sﬁa@é%@%@gm@@%ﬁl% bifelelsG dg@ |ﬁi*&?m§hbrﬁ’|ﬁbrrga' ndustry

for recovering revende from |rren5|£?a weight is to calcu
di mensi odatabaseghas, l@a‘aédabrealihzem@llh@slengeagedxowgerrmmmgﬂdea tontrok r equl ar

obj ect s I ness or, _confo f the best nodel
it “and” ABS punafith PerBL ilaled Tt prav el du Al Ges ReeiGignal
confmdeneﬁamﬂam@m of thehSarde e MTFhe b ge 8 Rirk dRNEACE Bisingt S@Rllng? nuneri cal
value to the |ikelihood that the neasured di nensions in 10 fact conformto

Ej hfe_ Objd ebar $03et J&!ﬁr‘élifnelﬁeu DRgpandte opdonaxasis e llalqg@p‘»@ée streamest beb_
or any o AR TR CpT e el 1A FRlectt eI B R w11

be cal cul&deder Etrret her If there are irregularities along an edge of the
object, i. if the apﬁ?rom mai i on of the edge of the Obj ect as a line

falls outsi deTQeW@W@ 14 BOrigliNg FInGUAGR brawses QR0 GRRIYA 21 VIWAK | dence
| 135b f t
W IsPe atRisaags enBnaRsHY gug%%@&ﬁgpﬁ@\%@bm‘iﬁli ffie Vit SYSt em

w Il not apply | mensi on I n charging t client
for the Endseapeisrcompdad|using g‘redlrmermlpniah‘daﬂaqarddummm verical dence is

bel o1 = Bglan LA TRMHEAbq BT ohesl B R s bR 1
2; Efle?n; rrerzstS%t«&e thél bpRAA Vi dlewBaIREIR RIS oPEohin6! AR FifdrdibA e On Capt ure
1030 to manipulate the image by selecting different viewing angles for the
20 virtual landscape. The angles are shown as, for example, top, back, left,
right, and camera. The "camera" angle simulates the same view of belt 250
that is provided by the image browser. Using scrolling bars 1035 and 1045,
the user is able to advance the parce! landscape in either direction. The
control and information panel 1030 also supplies the dimensional confidence
25  value 1040 and parcel identification code 1050 (shown as a tracking number)
assigned to the parcel in question. The parcel may be identified in the virtual
reality modeling language browser 1020 by, for example, displaying that
parcel in a different color. The dimensional confidence value shown is 87%.
A number of options may be given to the user to alter the data. The
30  user may be given the option to split the parcel, i.e., to chose a position to
segment an object that was perceived by the parcel information capture

system to be a single object when in fact two separate objects were present.
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therefore, pattern recognition abilities of human users may be added. A
user having access to t I mge and di nensional infgrmation captured by a

parcel information capt! system 280 may conpare cal 5t 2003
di mensi ons 25 against a captured inage of the object to determ ne i? t he
parcel i WOMRE#Bon capture system 280 has incorrectly asdiCIAEPOA8ITS Y

di mensi on | . . r d.. The operator. may al,s

cal oul at 6 TG Hie SEANE; Hio SBiloRrblORYS o FSpERFE. Tl th ibdon
appl yi ng arl thesinterfaden sirmaigoeittiramghebe EBphed té tdrey ¥ festlivé ARt i on
provi ded. %%Rﬂ}ecﬁgush model of data acquisition is applied to the above
pri nci pl e STERe T(9{8the Aambingd ouliije: citematively. a useraayi lemaivendhisi dence

bel ow a seytikAr (=0 targ .for reyi by a hunman
dser . The SPUOEB I and Hhit3 e Kbt T8 B P B B nsbled e a0t or
exanplSe, ldefinethevep shyfacerafdhe BRfbcts Thbeysenicanbiticngfosé aentbven dat abase '
735, and thase records having,a di nensional confidence below the |evel
beyond whil®¥ VPH@?HF%%F@%WQF% guithaeioh neBaree! . fer oxarepleoremevappl i ed
will be pusilirdiricddatiees idREBHASY b, ' Osadefi g 10 is an
exenpl ary soft\/\gi_éeg I nt (_arfiatce 108@’ fd?au@ﬁcﬁﬁﬁmﬁbf%pﬁ?ﬁemm al

di mensi onal r e\sing thalirformation aveilable o des usen apegtiont i giedto eitheans, an

' b 010 which id ' information froma database 735, a
Vittual ¢ BREnaG meP e e et tet o aieort wetdht sovaiie bRsod a
infonmatitrﬁeaamlaté&%}-altﬁﬁédidﬁg%ﬂ}b@ﬁw oﬂ@&%é"héﬂ‘iﬁr&@l‘? user to 10

e

exam ne i mages of the parcels. The inmges are advan using a scrolling
bar 1035. Ther & the pul slata sepasaipeoasssite tsherenuests infergeatioar feost r eamed

cont i nuou t i n._image .of the | ect s vi ng al ong
el t 25078 HeRel 755 B REH PPl AREH P selyaF Jibhades SRERSe. 1020
di spl ays query traglbe, ¥or bantpia pepecicRRNASAiificatR dod%%a@!&@dé,n&ael%ﬁm S on
belt 250. TP;EWW rtual landscape is conpiled using the dinensional “data
produced BYMASE iebilinumbeneiTiia aueny iay alspdee afrequrst far téormatian mat i on

o controf ohrg spePic piRelHibmatorbtalie SRRt et olinl RAGEoff™e.  cor'ing
di f f er ent Asidisdussednathase, fthe priyeer2ébrver T3@halimgdseaps to Hepaipres are shown
ht, and canera. The "canera" angle

. f I .. k, left, i ,
gis mul g{ egé%l{%lagg,#qi?wgﬁg%@e%qﬁp lggqgrrnla%on and forward the results to the user.

The database query may also provide a subset of information desired by the

user, i.e., server 730 need not supply all available information about an

20 object, but instead may supply only those categories of information requested
by the user.

One example of such a pull appiication would be access to the image

information provided by camera server 255 to provide a security application.
In such an implementation, a user would select a specific parcel information

25 capture system 280 to view. The server 730 having access to the informatfon
provided by the information capture system 280 would access database 735
and forward the stored image information captured by parcel information
capture system 280 at a selected time. Fig. 11 shows an exemplary software
interface 1100 for providing the security information. Any period of time

30 stored in a database may be accessed by a user {the database may store the
information for a given period of time such as 120 days before erasing the

informzuon). The system may include a default, such that the information
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~that, is provided by the i mage browser. Using scrolling bars 1035 and 1045,
the user is able to adgance the parcel |andscape ig either direction. The
control and infornmati panel 1030 al so supplies ‘ di rren%@]r@lERggdgf i dence

25 val ue_1040 and parcel identification code 1050 (shown as a tracking

nunber) WQ3HEd to the parcel in question. The parcel neyT/HEERR i fied

In the vi | W] I r for..ex | e,

di spl ayi ngiétfﬁg}/ea Sﬁ#@%ﬁswg b(?lqg P e"?fea?i"tﬁggg gdom%ec%f%gr@&ﬂ"& Emﬁg)gence
val ue shotime seleT66 parcal Miematiforogdptares systymzB Wi AeBhbantiRdrigsen, the al ter
the data. The. 30 ustﬁr rrgé be %p\;ﬁn the option to split the parcel, i.e.,
to chose Y°pb& YIVER 06 OPURY MRS ediqveet imagas, fiersr the flowgolinages. par cel
infornatigprggg%@ﬂ@\ygﬁﬁ{g%be a single object when in fact two separate
objects were present. -19 7 OBER 2003 WD 00/ 59648 PCTI USOQ' 08975 Once

" the u8er initi direaltetnativpise thp pulitypmobgatafancess smldbecforasangplen a

button on the interface, an algorithm be applied tgo then try to

_ resolve ac\fﬁﬁ"aer THA5E PP%ﬁ“PH%gegrﬁﬂrWé’&nqéﬁttFPEi‘rﬁg'.atKM?h@@'FV&%‘!O% user may
be given gha sé@i@iﬂt@ﬂn@i%u%ifldﬁc@r‘tﬁFﬁikhgérﬁ%%laﬁrﬁéew% G@é@sgﬁg&u&s& e.g., the

i ndi ces used to 5 define the top surface o obj ect. user can,
t her ef or einfeaRBdtien abaut tiediiectithraaghl agueiysand applitationtdriven objeche par cel

to, for e . € utd.ing,irreqgul arities induced.b bj e ot

O on T TR iof PG LRORR Ul SOCES B BbLeshodt
an op®i onfdrausg whent[cacﬁirfg@Bardépﬁhﬁédﬁntd'lﬁaﬂ@;éf rfehtifitaton nﬁﬁ%\‘,eé.g.,he
di mensi onal wei ght revenue based on 10 the calculated or altered data, or’

to nove oR2E GOEEEr i@ckingdiuaber. |Mapyof the sarpaoptiaos erevided dusinterfiacaiser
requests i § | t 7 farwar di.n at abase,query to
erver 73000G B HrBRA b LR GARGrCE" 300, " ILRERINBR, 5} BeBRpic! S

i dent i fi cpaiaen identdicatian naater intoaeddray fieUTIEY to Aart thé lseardciprocesEne query
may al so .Eﬁ a request for jpformation .15 froma specific parce

i nf or mat i e@é(ﬁF%Pé?r@‘{/g?%ﬁidétbyas'_ BIvWRveal fergotnfemationdn imMRaeli scussed
aboves t Sroaer2 RPpRAdEL HR/CAoRFRRSSLS J9LaDliRBcdipLalage 735 il

access the information and f'orward the resu € dat abase
query maycamens gibdandka ghreeisirmensibnahiodehof the <25k dnd whjéets arser, i.e.,

RGN T e R Ot SR I T R
the user.difWshH¥ainBl stim S THE dbraut LicWPplovidild iRMheebdbilfRy BRess to the
' fage 1220 is the same perspective view as from camera 285. The user also has
20 the option to change the perspective viewing angle of the three dimensional
model to, for example, the opposite angle from the camera position (back),
the right side, the left side, or a top view using view selector 1255. For
situations where the viewing angle would result in the obscuring of objects
because they are behind other objects, semitransparent viewing of the three
25 dimensional modeled objects can be provided. The object in question can be
shown by modeling browser 1220, for example, in a different color from other
objects. Interface 1200 provides information about the object in shipment
information window 1250.
it will be apparent to those skilled in the art that various modifications
30 and variations can be made in the field of parcel information acquisition of the
present invention and in construction of this parcel information system without

departing from the scope or spirit of the invention.

-21-



i nformation provided by camera server 255 to provide a security )
application. In such anglnpl enentation, a user woulgd sel ect a specific
parcel information 25 c ure system 280 to view TRgFservescThrerbgis Ng
access to the information provided by the information capture system 280
woul d atYQUY5%4 abase 735 and forward the stored inmage i RCAFREMPER

captured by pa i nat | t el ecte Lme. Fig.
11 shows an ex%%raérﬁggéﬁém'grge%f ﬂﬁ%%ﬁﬁ@@ﬁ&% %‘S@a%ﬂﬁ? i?@e ?lﬂﬂe‘i&uri ty

i nf or mat i tie aripnpesnsideftion ofethdGpetificationraral paicibass tha)inksntrpcessed by
a user (the database_na¥_siore the information for a given period of tine
such as 196ckpspd heseisy: dt is intended Wat the spaeification pndmyaraplesdia may i ncl ude

Pt Usan SUBYAESE, pARglefy BrAEIRL il fole cRE PR AARARRRTY, 1

curreft dogiagandicatateby the fdiloevisgkkaimed parcel information capture system
280. As shown in Fig. 11, the wuser is given the option to stop the flow of
i mges, reverse the flow of inages, or restart the flow of images 5 An
alternative use the pull type of data access would be, for exanple,

custoner service, operations sort control, lost parcel attribute
identification, and security and surveillance of package handling. The
user supplies information about the object through a query and application
driven object information is returned. Fig. 12 shows an exenplary software
interface 1200 10 for use when |locating a parcel based on a parcel
identification nunber, e.g., bar code or tracking nunber. Many of the sane
options provided by interface 1000 are provided to users of interface
1200. The user inputs, for exanple, a parcel identification nunber into
search field 1230 to start the search process. The system provides side by
side views of image information in inmage 15 browser 1210 provided by the
camera processor 255 as the parcel passed canera 285 and a three

di mrensi onal nodel of the belt 250 and objects on belt 250 in virtual
reality nodeling browser 1220 as the parcel passed the dinensioning
system The default view provided in the nodeling browser 1220 is the sane
perspective view as from canera 285. The user also has 20 the option to
change the perspective view ng angle of the three dinensional nodel to,
for exanple, the opposite angle fromthe canera position (back), the right
side, the left side, or a top view using view selector 1255. For

situations where the viewi ng angle would result in the obscuring of objects
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because they are behind other objects, semtransparent viewng of the three
25 di nensi onal nodel ed obj ects can be provided. The object in question can
be shown by nodeling wser 1220, for exanple, iqga diffeseriserRgb@dr from
other objects. Interface 1200 provides information about the object in

shi pnentWOill¥Heat i on wi ndow 1250. It will be apparent to ROTHESHWRETF] ed in

the art that v%| &uls*ﬂgichll gtg;qns 30 and variations can be nade in the
field of parce isition of the present invention and in
construction qf thi,s rcel infarmation.sysie i t hout . departing fromthe
ccope or spirilt of ANBATAEREPYHNS MARiOEFeomabIss SN G rbda e

PCT/ EJSOGY$18@ dompkingr enbodi ments of the invention will be apparent to

t hose skilled i nbt hg art from consi{jerati an (t)f tcre Scﬂerﬁi fication and
practice of tR8 PIREATISGROMFISIPEILGT ROPUFAY Me-qepeeiil e’ HMat t he

- speci fi catibraratian oresaehpl e dbfectcansachastistt apvex eslgtivany trendimensibhing true
scope and ‘%gl rit of the invention 5 being indicated by the follow ng

clai ms. GY¥°BCTOBER 2003 WO 00/ 59648 PCT/ US00/ 08975 WHAT IS CLAIMED |S: 1.
A system for eapbitct kgnifichitsmatstan falpoecducmg) ebidcs identification efaimatien fw t he
system cg%sitnga:r?‘gan obj ect di mensi oni ng system for producing

ti me-dep ¢4 9¥nsi on i nformation for each of the obj ects as each

obj ect noves maliabgy eagdtaretsyetedi foe pridating gmesdepeadent inagdy efdte digestsi fi cati on
system for producing object identification information for the objects;

and an i mge c§ptur?g%y%%{%ﬁg?%,#{noﬂ%hg&ﬁ itrngg%%g%gggé?[’é&z es of the

obj ects. 2. The sys wherein the o rcels. 3. The

system of clai® 1, Whersysten o€ cldinetwidemsim shoobjatt dirfBhsion, obj ect
and el ectronic i mages each have tinme stanp

: gfe 2& Irrflallt icigﬁér %n@i?(r‘:l{r %ﬁ’&%ﬁ%&ﬂ@\ﬁﬁ'ﬂf‘ inforrmgliony ard pleptranigiimages gaeh daveob) ect
di mensi ontihB spARplihRimatioRiReboidieathdietag on i nformation, and electronic -
i mges of an object are correlatable based on the tine stanp information.
4. The system of claim 3, wherein object dimension information,
object identification information, and electronic images of an objéct are
correlatable based on the time stamp information.
5. The system of claim 1, wherein the object identification system
‘comprises at least one bar code scanner.
6. The system of claim 5, wherein object dimension information
. associated with an object is correlated to object idéntification information
associated with the same object using information about a scan pattern
produced by the bar code scanner and time stémp information.
7. The system of claim 1, wherein the object dimensioning system

comprises at least one vertical height scanner.

8. A system, including transport means, for capturing information ébdut objects |
- moving on the transport means relative to the system, comprising:

a position system for providing positional information associated with the
transport means;

an object dimensioning system for producing dimension information for the
objects;

orientation means for determining an orientation of each object on the transport
means using at least the positional information:
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5. The systemof claim1l, wherein the object identification system
conprises at | east one bar code scanner. 6. The systemof claim5, wherein
obj ect dinension information associated with an object is;gefdggkab@d to
object identification information associated with the sanme object using

i nformati on about a scan pattern produced by the bar code scanner and tine
stanp information. 7. The systemof claim1, wherein the object

di mensi oni ng system conprises at |east one vertical height scanner. 8. A
system incl udi'ongatidracmmretmmnmr obtalnig pifermiatign ifiofro eastt bbject indheteinbj ect s

novi ng thetran relative.to.the syste rising:

post 1 Dot et BRERS FiaAs Ml A AR 5 REPTET s c L ML 5P ¢ he
t r anspordcanmiag sieads isxdineltdnedusip iusad hgseslyst teanofiertaiivroefithé bhjedisroartae on
mformattl on f r the objects; orientation nmeans for determ ning an

ori ent atTORPET "658% obj ect on the transport neans using at |east the
positional i rémmmblcapmrea&te?n foC pfdBitking G3gesnbidherabjects; aapt ure neans for
obt ai ni ng i nf |on from each obj.ect. . wherein a tur means
"hei udes a piAiait PYS BrocBtsat Ry e Yaes with Yoo RGeS s talane i <
simult armrﬂlmnpufuog useldlshd sredofgects hsing theepdsitidnahinGfrmbtien ay thetdimensiohe
transportf an image capture system for producing images of the

obj ect s; gﬁaaﬁn | east one processor for associating tine values with the
posi ti onal information and conputing nodels of the objects using the
positional information and the dinmension information. 24

24





