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CROSS REFERENCE TO RELATED APPLI CATI ON The. present application clainms

priority, ited States Provisional 5 Application Nopc§f40bAS97379.
filed vrvlbl 8}%Q‘&QQQQ and United States Provisional Application No.

60/ 151, 620 fil esYSPEM ARD MEIHODWWORDMENSIONING OBJEGTY por at ed herein
by reference. BACKGROUND OF THE TNVENTTON A~ Field of the Tnvention 10 The

present invention relates to systens and nethods for determining the

di mensi ons of an obj fi ﬁI ﬁlg !;ﬁé EQ“systems t hat
operate on | arge nmgm JranR 4 kﬁ% A | use i magi ng
devi ces connectmé presant applidationysitBridrity HoraUriteatStasdd Froladienan ne t he
characteristics of the objects. Uses of such Epﬁﬁqstems i nclude quality

assur ance Anpligation Ny &/ 12029 diledApril 4, 1889, anth Unded States Piowiend) such

systems arg t [ ,pduced. The
use of theepgﬁﬁ%;éﬁ%'t%g\% ?6{@6%%,{@%{1 qﬁ%‘%g? ejrrr'i99 cvg@pegrag%e?ﬁ%e%pggducts bei ng
scanned agadorpbratbe mélnrtﬂﬁretémneeterl stics to 20 determine if the items
bei ng produced fall w thin al : A ot her industry where

such automat ed obj ect ch&—acté SN O M Havwe becone known is the
package shi pping i nqiléfd"é(fthg IRy are pI’OVI ded for exanple, with bar
codes, wherein var )ar code scanners are used to read the bar

code qupl ied tate pmseat invBntide celdiasgtot Systers iantdonetods iopdetermedng n t he
bar code, a conguter cgnnecbi to the bar code reader can determ ne, for
exanpl e, the IUBBPYOES O) 3HRUPFt he parcel is to be shipped. Such

i nformation carg be yseshrighioh dPradIRled A0 route the package to the proper
destination. System™ave also been used to determ ne the dinmensional weight
of 30 packageslrbwmgmshh@tpmmatﬁamliar'gemml;erssﬁiqmmg ithas geenwer e
e e o B g b o BB R oS AR B e
i nef fisci ergiérRatically 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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-1 WD 00/59648 PCTI USOO' 08975 where, for exanple, the shipping charge for
a | arge package containing |ightweight articles fails to conpensate the

shi pper \R'Broofsﬂﬁsvm ume taken by the package. By determ niRgubdapsshsmensi ons
of objects, Shippers can allocate space nore efficiently and charge rates

that mor e wierl! fr @xsmiphd A6 tshigkinG chaRRUoF &Slakefacigdletiftbiniig Syst ens have
been used to automatically determ ne the di mensions of packages being

shi pped. Hghtweigtbapistes fads to Teawepsake theriiprEy fon theewalume taken e of two

| i ght showyer | nea # of I ght r.C S | i_ne ays of
[ gne sender Bptied oy Ystinio B oS e B 200 s iclpcde

det erm neg BEeMeYéﬁ‘Fiﬁiﬁntliﬂ@na(brﬁ@%é ratesahatefcle dcdlrhtehhmfact that is bl ocked
by the package. U.S. Patent No. , 815,274 for VOLUVETRI C MEASUREMENT OF A
PARCELS Usregpwcesysed) MengoheneRsystemsetavabesmetgd iosayiematiegtyiary 17, 1998
to Reynol - al ' - di | Ond i |hear CCD
scanne?/ pg(sé??ﬁﬂgéh%g@ggaéﬁgegeggﬁ% Qélggégf@?%an%&?ﬂgév?ﬁgg?ﬁatg@ | ength
of 15 a pdreaty HodWOS®4g4a1t 1 seaahesrthpaset ofdnedightishowats tlimeaheariagktoft o

determne the height of the parcel. The, height sensor projects |ight
toward t hS'PHrIOMICEHAPPOSRLDY, dReFh ey et light Réﬂrsﬁ))‘r’?&i parcel at the

ot her sid \,N Herk?a ' |IPAR n obj ect
of the i n\?)eetrrlg?rg(ﬁk;l&l;am}lbq—prOV|%Je%%|gﬁlfn§in§nt acgegeiﬁ?ﬁteﬁy%é%gégmg vol une
of i nifCor mportion af eackabgkt stower thapisreckdreby thespagage. W S.fRatentNoobj ect i s

|t or mat | g1 2o ILUMETBus BeRBURETERR SF A pRREL Hlaiare by

utilized 4eNENGCARNNER 2ANDHEEHT BENSORNEORAFeBRIaNIGT! I 908ko Ob) ect's and
advant ages of the invention will be set forth in part in the description

whi ch f ol IRewoldmet & disstasesia metlkod bf/ diensiering using adiseal 6Gn, or may be
| earned b ractice,.of the invention._ T Lect ..ad f th
ot on SeAnASt SSitdhed Biet A 5SRVe It nell oAb Af® A8 YATIARER & ' "
conbi yxat i @nsaneer hha 4 [Heibhit $nier Positionell ddigcetit ie titeBelt tadatermate T achi eve

the objects and in accordance with the purpose of 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 wili be set forth in
part in the description which follows, and in part will be obvious from the
description, or may be learned by practice of the invention. The objects 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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I nvention, as enbodi ed and broadly described herein, a first enbodi nent of
the invention conprises a systemfor capturing information about objects -2

WO 00/ 59648 PCT/ US00/ 08975 noving al ong an object transp and
i ncl udesg’&"“@gpgct di mensi oning system for produci ng obj gé?@%ﬁ?l on

| nfor mat | Afiofipl dibg 8R] GHbet ratbpRhl SRtem!eNhiAideatdrPBbjsYSAiRiEsRIniRg 0duci ng

obj ect identification iﬁor mation for the objects, ~an image capture
syst em f orsysteydder prpdsicing eljectdimansén wforrasionsfoo jeobjects, mnaokjectond

ctoring. " dABNoRT S Pk Brckie abEh b acaiRn Fasaeh Bl "o
obj ect prO&s}é@tbngna@ﬁiihiatgjeQSadtﬁr@ﬁ%ﬂn%ﬂﬁmcm@él@dﬁa@tirda@@%_tofcm@ obj ect

i nformati on capture system | ocate each facility for capturing
i nf or n&t | PPI@YSabout obj ects being processed, a server located at each

faciity for strd BecdfiPentlbiham (e Rutich s PRLEEANP S| dayPicfoessed

that facility, an 1rndex server for yi acl whi ch the
i nf or mat i ozaptsesg, storag varidaccedsing pbjett infernsdtiohesbtalinedafrémiatdeastbodi ment
of the invention a nethod of recoveri ng? revenue 15 based on di nensi onal

wei ght i s MWOSRRIPBIRIOSESSIRG Taelitgs i dgncTibed @i inFiudgs atieastane eRiestoout t he
h f | , | | t: Lde a three

ai mons onalameRp PR BIR 160 B A eE R faif Hhr Bhb R pg iRmatl

conf i #&nceablt wbjdrds bdinppitdressén ek seiver ictaterh bt eactefaaility forestoohg dioe |

turi . [ f j ect, displaying, . . di [ | 20
cont 1 dencd RS shout dip SBIERTRbAORTSHIREY FiibahGGUl Gin FHEXGS &t and
the i nagefopfdérﬁ@yiﬁghﬁéfaéimyaatWtwm¢mti&%%efatémim5dﬁ ojkct he

nmodel to the objec and accepting the three dinensional nodel or not
based on adastoredi cati on fromthe human operator. It is to be understood

that both the foregoi ener al cription and. 2 he fol.l owm ng detailed
descr i pt i on ar dNe LTS GrHoarIE Y AR K ByoR A Poindi o BRoyBind Kot Ve o
the i pyentpayad &% dihéhdiBAal WEIghRRCASEBEUS AERININ Stepditf aphirth

i ncorporated in and constitute a part of this specification, illustrate

t he i nventintimatigntahget tee shiapé of Ae object, processing the captured information

to provide a three dimensional model of the of the object, calculating a
dimensional confidence value based on the three dimensional model of the
object, capturing an image of the object, displaying, if the dimensional
20  confidence value is below a threshold value, the model of the object and the
image of the object to a human operator to confirm the fit of the model to the
object, and accepting the three dimensional model or not based on an
indication from the human operator.
It is to be understood that both the foregoing general description and
25 the following detailed description are exemplary and explanatory only and are
not restrictive of the invention, as claimed.
The accompanying drawings, which are incorporated in and constitute
a part of this specification, illustrate the invention and together with the
description, serve to explain the principles of the invention.
30 BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a block diagram of an exemplary parcel information capture

system.



description, serve to explain the principles of the invention. 30 BRI EF
DESCRI PTION OF THE DRAWNGS Fig. 1 is a block diagram of an exenplary

par cel iwd)@;]@uson capture system -3 WO 00/59648 PCTI USQerRR80ese7d1 9. 2
is a block diagramof a presently preferred enbodi mrent of a parcel

i nformation capFigr: @ isyslesk diagramofi sspiiesentlg pasfepiedoempadimbrargf aver ti cal

di mensi onal scannper. Fig. 4 shows two exenpl ary graphical representations
of processkRRceEINRIMAtANFARIURFYSI®B  di mensi onal scanner. Fig. 5 shows a
gr aphi cal repreggn [ | : r as seen
from above a paf@' lt?ﬁ}téragcﬂr}ggéarrﬁr&gﬁgéﬁ%ﬁ{d&?@.ﬁglgﬂ%eﬁgﬁgé%w '

represent ati on big. édlshowsetvat examplanagtephical depreseatatensast pseesssedom t he

side of a rcel transport. system 10 Fig. 7 is a block diagramof an
exenpl gry @%@tfé‘?ﬁ‘@oﬁ 'gﬁlrélm IGQ! sgaNNgngl e facility server system Fig. 8

is a block di agrgmsa§hcivs gwieéMerefée%tw&ﬁ B’ Heratioh of adbarshng! €

facility having nmore than one parcel 1 nformation capture system Fig. 9 is
a bl ock disaprmerals seendrempave aspatcehtransporysystenon for 15 nultiple

facilities each-hayi arcel i.nformation capture systens. Fig. 10 is a
representation Bie- _§r§%ﬁlg§?@1'§?}frf%s§rﬁt?ﬂ%f?§9§ qp{ﬁ;aﬁg%.of ?rp%é&oggcti ng

| ncr ement adcHnEe 28 el frora\tB8 éRie &f & padckl tangpbR St ation of an

exenpl ary software_interface for use in providing security information. 20

Fig. 12 is a rehigeddnmdipehdigaram ehamexemplaspsysiameconfiguratiorfare
PvenT! o SRBESPeBL SRl SROR e "mde i n detail to the present exempl ary
enbodi nent of tRig. Briyertlook diddhemefein eastplahesystbm aifRjurafiet foree 25
nunbers wil|l be used throughout the drawings to refer to the same or like
parts. single facility having more than one parcel information capture system.
Fig. 9 is a block diagram of an exemplary system configuration for
15 multiple facilities each having parcel information capture systems.
Fig. 10 is a representation of an exemplary software interface for use
in collecting incremental dimensional revenue.
Fig. 11 is 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 to 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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The term"belt" is intended to enconpass all package transport systens,

I ncl udi ng conveyors, ranps, gravity rollers, etc. In the foll ow ng

descri pt{QJbos8k4n9 the belt" means neasurements in the di pesgigseypsess belt 30
nmotion (1.e., In the longitudinal or x-direction of the belt's |ength).

"Across the DbeFig' 1newns amagempieyipardsimfendation aaptuse shsted 1801tm on of
belt nmotion (i.e., 1in the transverse or y-direction of belt wdth) as
shown i n FAgFordancewip aplirst gsrectt-the gegyensymentiong. 1 shows an exenpl ary

parcel infor ”at#Q&e?ﬁﬁétgﬁ&iﬁé%;ﬁP%e}%té& %Qéﬁ%sein%ﬁﬁ‘at%é\féﬂéjt aspect of

the present invention. Parc on capture system 180 captures
i nf or mat i asbjetisypassoly alohg hEdis3501gThé anfgrrbalion 28pturddh éori edabr olgjectomagapt ur ed

f h abj ect 5. ] de .the weight of the abject, inf ti
encoad i b6 N RISHl g Shirdeiio TRl opRraae 0ra bRcaslh Sl on ¢ he
obj ect, th&yipQstid pBsifbn dien®BLEESIOBN tﬁ@'ob%e%@,%e%sitm?ﬂ@f Ak dujéct@y ect,

and the dinensions of the object. In a preterred enbodi nent, weight
i nf or mat i dvelt 250bamimage af the ebjeci, @nddhadimensions ofitheabjest. inmd@ or mat i on

t t Ho ‘ | e . | e.whi 0 | ect, i ' ti
past t he. FIPERTed AFEARATPGh Vg URBTER0PE Y SBisneY ana stlcEbowst tdhy Tt o
the syst enthiparedEhfdrhationl @&pturesdygfdm] Howe 2RcaleloddiabRWRilk ANt shown
in Fi 1, the parcel information 'capture system 180 incorporates a belt

posi t ?@n sShjeetis i motian pastdbe pareal mfioonatien capliresyaten) 180 ay kdde capture

e ative gos Rt e iR eGP PP e Crrpt ar y o .
The positions o theersysdiaieht spowhen Fi@Vvi,ded pancelampraatien capturg bel t 250.

Further, while parcel information capture system 180 is shown with a
single prO%Yéé%fﬁﬂ%@Pofﬁorﬁ?%aéﬂ§P§l§'@nt51¥a§ferﬁﬂ|09, ?ﬂéﬂbl%é"mﬁf‘%'@@%r may be

used to prQui I | C 1] Ltd i 0, Furt her,
t he indi vi%ﬁﬂ(}gtd;%g%%{t#ee g@%{}@n%); értr%@ férpétoa:ﬁgg%r%ee%@ue%rs oémflrr'l‘e{[??)dcessors.
The best mﬁoaimﬁcewb lamomm@raaﬁm?poﬁa‘bms pbthe ihmTaﬁatibuacmtiJm to
processor 140. The belt position informatign is used to determ ne. a
posi tion SMS@TBSt'%SX%@P{ap@WFY- shie, PPﬁ@PEﬁﬂ?HP\e E%eﬁﬁmﬂﬂ"?%‘?ime form

of , for  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 belt
position system 100 may also inciude 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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25 exanple, a specific x-position or a pulse indicating an increnental
I ncrease in position since the last pulse. The position information

provi dedw%o@ﬁ&% position system 100 may al so incl ude i nf&fBddgasrsabout
the tine at I'ch the position information was captured. In a preferred

enbodi mentpgitisrestisslt 230 forearBospediis paint immeal Fiativdrt by Bepting ittié on
i nformation frombelt position system 30 100. Infornmation determ nable from
t he posit iassumptionrthat epiectsdla opdeit Z%r%am@tmr%mt%d@ SPHYS on

I nformat i : )y I | 1 LO; I Al t jats in
e, pr odbsiih 5EN2S0 AT Sl B PRIOAED bty yERG R e

PCT/ US00/ (8% m cansieteromnefpdséidn vi0eé for abjgcts pemd iimemstamp vahugs ne.
Further, by adopting the _ass obj ects placed on belt 250 remain

. nmption_that.
at appy oxi g\ajeq Wihspeeifi 'lePF%ﬁ'”(fJ‘?f"T?éH”ZSO as they pass parcel

| nfor mati on Capsaeg Ry RMohAiptliiesy R ) 438 (ASIrBEFEIBE ARRjeLOn Val ues

for objects using tine stanp val ues 5 associ ate specifi ¢ collected
i nf or mat i aiimeRaionitg systemnttQ. o8ucl sy steespmivide 0 meEton abmdtiper at es an

oD e STSA SARSeRRE T SR, L R B BB

exanpl e, MRbRicARfIsBRICSOTEIBCPOMBLABEE @RBELLOMS tREVLIBEtOMHe dyideerRBia® - The
systens also 10 T ncorporate detection systens. The detection systens

gener Hl | y inearpovate datection systems. rldta detestion systenmscgenarab eecsive he obj ect

or energy that was not | pck y.the surface. of | A e .systens
that det ece['tneéﬁngﬁye%ﬂegﬁeﬁﬁv%gﬁgrsé{'%,cefo rtF‘§>9§ tQF gﬁ%&?ﬁ%& ?Nr?g}bqtes
simlar tol6eka Byt stifdds of t$1‘,é5<§t?€@t-. THespsteine that detecOeifieetecener gy t hat
I's not blocked by the surface of 15 the object, for exanple, a |ight

shower, opRf1eAg¥ ORErale, frexammleeikng RENCIRIGSSMIlgF te ARMgIASBLAEE on one

side of t L ec [ [ t he
opposi te SVAThE B Yysfbrhy thel ERER dhiofoy R ¥ B bloBREA BY (i€ S5RREe OF

det ers nedhé bjectWopkexaimplg & lightrsholwerheparatausivly 4 tvas dineeresigyal areasor s
that do not receive the transmitted energy. 20 The di nensi oni ng systens
gener al | y A&NSEQY pPEFFRgON ‘Pﬁ%ﬂﬁ’@t‘?fdﬁeé’m% andr e, dipensighalarr Oé gi ven

1 meer "o oy PSSR 8, S AR 1 R Lbbl e SbiAhsgRs e o
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 position 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 positions of the objects can also be modeled.
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system 110 and is sent to processor 140. By associating a belt position
value fromthe belt position information with the data captured at a given
time, thg,prepgocessor can build a three di nensional nodgbrRkeddagrsobi ect
usi ng the dinensional information captured. For exanple, the system may

det er m ne |ntahpieféiret igMbddimeat, hHire8dirménsibralabasls dfeath, ofaheldbjgctg t he
height is z2, at time 3 the height is z3. By associating each of these

sanpl ed vanthe belt ﬁr%ﬁrﬁqtﬁ?%n_s al ong the object, the height value along the
obj.ect can be geeorifatl SabiOLBLIObEAR0Ihafabe Atk Pl ace the
e proper position an

nodel of an object In orientation on the belt.

Mul ti pl es capte systgmbdéBecmdelthd bas cole tonadn bbject beiayi scanpedirhapbe inf t he
obj ects can al so be rgné%el ed. -6 WD 00/59648 PCTI USOQ 08975 |n a preferred
enbodi trent@M AEAaHPH@ReLbHIA ohisakthe systerPPresptasésingjakitEality /T PRE bel t

are creat &g atilg I'a%%g‘éﬁ{g%a? %&@ﬁ%&ﬁﬁ%ﬁﬁb%jéet i GiffdfleR @ bar code

capture system Because the bar code on an o0 el'ng scanned may be in
5 any ori esriettationsatelative teethebplgect, Thesindyretationdpemabe dimensignangpl ural ity

of bar code reading,laser be t hat e scanned across the object in

i for ent SYSISTBY SPI'GSHE0 AEICEED 12 HEe ORI BTIade SRUS, PEREL 81 BS om t he

di mensi oniykd OEESthe Baﬁ@éd@@éﬁﬂlré)éyﬁén{& th@ebrééér @fstdrit®. bgrtheode capture
system can be wused to focus the bar” code capture systemat the proper

di st ahte. preferred embediment; e baboadareapture Rystear 120tk thenefenee system 120
I's, therefore pr ovi do belt fromthe.object dipmensioning system 110.
Further, iHro ngpci)osvm B%ﬁ f?@m@}%o{”ﬁ«g{ glg?e[nsbqnl@ggyat&néﬁ&i s determ ned by the
obj ect di mensi oRirtgersfahe Positidn ddressltHd 8siept theadbjeode detadisihed &3thee
separately focused in order to provide proper scanning depth for 15

si mul t aneReGt drgraioninaipystereht0,dbe sifferentihamepds fgasiasncandieght s

si mul t ane | - . s etermning the
orientati géné%oa?la aﬂé@)'acr[}%leﬁgﬁBgﬁér{]tﬁﬂﬁwggﬁgﬁ%r %d;drﬁniﬁéegﬁyfgg obj ect passing
the bas caimuitaptously sganeimgldifierdnbhebjeetd having idifferpatheights he bar code

relative tqQ the source of the beam can be deterni ned. SFeci_f_i cally, the
beam 20 prEBRCRNSlY Ra@spiRg thgRar sodRAerdensafrthel, By detemuniigdfg” angul ar

traj ect or yorientation of a scanning beam that scans a bar code on an obiject passing

the bar code capture system 120, the 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, i.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



in space. By determning the tinme at which the bar code scanner scanned a
bar code, the portion of the beamtrajectory enconpassed by the bar code
can be determ ned. This information can be conbined with b et i on
capt ur edwﬁﬂ)oofsﬂ@sobj ect dinmensioning system 110, i.e., the ar co e ‘scanni ng

25 b h
o eg?dzlﬁgégﬂﬁggf@?ﬂfﬂee&m%r%l%S%Qﬁorp%gtﬂa‘?%ohe éﬁfB%EtnéﬁEé‘éhHé‘dtOt e

position can onto the three
di mensi onedamtwassmtlatdwmlbﬁm:pmpm\uh]gptacross the beI t by correcting for

dUring the timESCHSEOEdELBEHENER toBedansneP oA RHPBr rmat i on and the
capture 3%éébctd¥§d%‘{htﬁ@%1éétf BY %Frb@ﬁ Q}fn@ﬂgﬁirﬂi‘l ﬂﬂoﬁn’i&ld}%ﬁéﬂbﬂﬁét angul ar
position in space fromthée bar code information wth the three di mensional

nmodel 57 Wotthbasoeds irfommason o089 phjechribe systenm imablertie agsaeiate thal

or oper - obj BePoREARE e e SRl F AR \Eth 1 BrbSe BB C ot or mmt i on

associ ated W t lpafee| phoefatiorP¥amard §ystémNBEaRBNAtSPatatesaarifRigeon of an
object 5 with bar code information of an object, the systemis able to

associ at e Q&themh@% 5hRge erptare SHam 130 Bravidesinage Wfermatignoper
obj ect . o‘iﬁ'oﬁ%&?fv%&h&} BliHformaYish e %@fﬁr@%) WBEOMARY S an | mge

capture S ure system es 1tnmage |1 n rmation

about 1@bj enmmsalmay par flﬁ'|e>dah‘fp1’d§ nmblagR sprpivhite os yoloeimage of be# 250age 10
i nformati on may be, for exanp a black and white or col or image of belt

250 and tamsi B %?@tsttﬁéf%hpfiﬂdb@ﬁééﬁ'ﬂ%?fh@r@b{ afichayaest ceuRlpgSeVisssp! ed
evi ces %)J AS withitReliftforinat |8é§g%\g89q?g‘%ﬂg%‘§ﬂb6a®rénﬁé?ﬁ eﬁ‘féﬁw fgpition

system 10 ect di nensioni ng code capture system
120, the ob]éa:trdmtelnsrorpmg)system b10,tdred bamcpdecampture sgstemet20,shassoci at ed
with the ti captur

bet ween t HEICEEBRIBREP oY MATAIEIRER PRIt Bas aapprBeomih e fiskem 110,
bar cpgle CARIHIER it iSXEpRTel2 By darnIFGE adiil Hifferedsd BEiwekth thalhptsiend t he
I nformati on about the positi on of the object on the belt as determ ned by
t he obj ectof inffomatioo hyritpeiec dimehsionimngeystemot tthiao coge eaptirg by t he
| mage Captslﬁlrs?em 120, and image capture system 130, and using the information about
the position of the object on the belt as determined by the object
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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20 system 130 can be associated with a particular object. Specifically, if
It is known that the inmage capture systemis ten feet down belt 250 from

obj ect dinensioning system 110, and the tine necessary for an ob*ect to
traver sSeWOWREIH® feet is determ ned using the vel ocity of PEHESWEBY?S t hen

I mage i nformati o ured at_the determned ti | ative to the captured
di mensi on® r! Qﬁqﬁ??@%(?{an'lop S&{J}\ﬂt ﬂ?ee §W‘?’?§é 'rg?}am%tiorbﬁaé&odgi nmensi oned by
t he obj ecinfofth&BOS, &t iMGadey BFEMLH ddteemprRIdoedmiaN§sedifd bbjectapt bee system
180 al so incorporates a processor 140. As discussed above, the designation

of a singlespeigtassiogetherso is exenplary only. Each information capture
system may | nC%@%s%bﬁ*ﬁrﬁ%r Hoéﬁﬁé&heng%?trpé Bé&?ﬁ%?ljfﬁ%iedffﬁ?&wé ded to

derive informatli ata provi ded by ormati on
capt urse sygsiens 180E Fig.ocssiwwn as pasee! infeetation saptuce alystenh280 1w or mat i on
provi ded by each of the systens with the (SV\D 00/ 59648 PCTI USOQO 08975
ot her gat fég-edl PR mfPrmatiany captwre sygtem 48R 43 BROWRASIRERTPSRINEr code

i nformat i ; o j - f ' i ; ; A ject can be
assoct at e Srial i ERgnind KRRl 200 BBt A Ak b AnBREEnhIrg Su )
i nf or nat | patteamd P3@, bdr codet sranbeds 8fl 0 Prgjecting bas hode seanmiagdegan nf or mat i on

t 2 [ LQ. 2. | i.nf ti 280 i
chown as PRUBTELA 401 TRjt 25:RaTcals 4H0rRRYNG Hah GOIE8 ATLTGSAR BRBIEE: i ng
di mengy onicRg SERRN|MGrMRSTEA pmteggémc%&'mé@r r68E8scT TN @hdl eHdder 0j ecti ng

bar code scanning beam patterns 240, belt 250, parcels 260 having bar
codes 27029%er eon, canera 10 285, object information processor 290, canera

255, and 295 E 95 .| ed t t]y detern
oo 41 on al ong ETBRGE] 25 Thuped s oM eeihe(arein pbifin Satf oGNSt the bei
at a specipeitc230. "Bsingtfle caPfuretaidsitibri bethetse 4f Bpwtitid titnd, igme st anp val ue

associated with the capture 15 of information froman object, the tine
stanp val goredatingthas pasitionpyidya dieneastapy valuatassaciéedwdin thacaphjrect and

LQT (r)]r ?Lg%ﬁ@ﬁé#ﬁ%g@%ﬁ gh]éﬁsgql%glﬂe stahi}s vaRE' &h B LBEL o prébilis gTeasur ed

correlation between the object and information captured about the object.
The motion of belt 250 is measured using the encoder 295, which is, for
example, a shaft encoder connected to a rolier (not shown) on conveyor belt
250. When belt 250 moves the roller turns and shaft encoder 295 turns with

20 it. For each small angle of motion in shaft encoder 295 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 value 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 belt 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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exanpl e, a shaft encoder connected to a roller (not shown) on conveyor belt
250. Wen belt 250 noves the roller turns and shaft encoder 295 turns with

20 it. For each small angle of notion in shaft encoder 295 an el ectri cal
pul se i sSWOEM48ed. This electrical pulse can be sent, foRCHXEWMYS 1o

object i I | cessor . 290 t et erjgne the position. of the belt at
a given %%\gg&ﬁ)ﬁ%ﬁgpg&% ﬁ?@ﬁe?@éqrgg%sﬁagv%rﬁ éBéf' AgdE t,o. q%}?r@Mﬁe, counting
the nunbéright diwbiess bARIVESD afl§isediicTpesitiohs BBIcERDEIS240 8B5hé@Byi Nt o

di stance 25 using. a known translation between di stance and rotati onal

noti on of AIRENSIRARING SEMPELLBE. t 0 t he encoder. By querying a position

determ ni ng prQgges ] | i ' r gi ven
CTre the moui TS stibhe ' uetdfiedlaw B 45 BRkaplhd \RGET dnéitpBing 20 “The
di mensi onisecgnags2@in Mertidaddimensibhingesdzenien200 indluffié9a bdans sodftd $a@e
vertical gi Mensj oni naqascanners 200 | ocated above belt 250. The _ nunber of

scanners QIme@yglqgs ea8Y #1 thedhe bogneis rsflecied L?)éﬁlﬁ?ﬁa@ﬁﬁrﬁe%&@ﬂeqt%fe entire
Wi dth of @%btcré%%ége%rgﬁfwt 3 égms\%ﬁfyﬁqgﬁf'éefjeé{é% GRS Bt é}QbBTit‘zbg \é\f)e

00/ 59648 PCTI U scahners. I Mensi oni ng scdanners
used to deienoni320 drtie théaipgintel @6 bT lee eternents ¢bgetPBO pedvide @xdurved posi ti ons

across belt 25 canned,. | nensi oni ng scanners, 200. Fig. 3 shows a
ot a1 T ed VPRI ENSRCERLIHAG) VBRTIRIBICRt: fh CrOis At caARO880. - Ver i cal
di mengl ONnipagcd OB &G BER 250 |HEES pPedipR retérfRl SRBodin®ntRAEPechng @ beam

310. The beamis reflected by a rotating beamreflector 340 creating a
scanni ng isedrge \aa tEser.s Thegjuseedgatienna  refleateddredhé surfacercdr 320 ont o

the a par The, el ts,to her praqvide curved vertical shower
of 1ight %%EC%)?G]%@R %}doﬁg%lgggaioﬁ‘t%agfﬁ&%‘gtar Qﬁtsé‘r"ﬁ’r;% across 10 parcel 260
and belt 250. Mhet diserlies onthe systereat’ £EiveRssIhtTRRImd AhdbieARsusAUREE IS a
| aser. The curved pattern 230 is reflected fromthe surface of parcels 230

and bel t 250PiBhen the abiestisdHuminated wthe prajpetiopef Beams 6 ontecheystem at a
0 Yershor Shidh ThEGHURH SR P R8Pl
refl ecti oThefdistamickitoat therlight tragelcachativeied isagrhissizth flymithe sdeires B80.
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 objects 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 all of the objects at a specific cross section down belt. By
combining the captured information from the vertical dimensioning scanners
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The distance that the light travel ed between its em ssion fromthe source
330 and its capture by the detector is determ ned using known | aser radar
(ladar) distance neasurenent techniques. The three vertical dinmensioning
scanner sWIDB/®&et her provide 20 conpl ete coverage of bePETRSHO08AHY

lap b th tical di i gni 00 the belt
e accountell peer the. Pt Bomiaten of SLoPReRcT e fef g BRreRRed on
provi ded bayhagded td B%e‘i@gﬂﬂ@g‘é_éfrbel{tiﬁ) aMe theBBjeRts thargsn, Each scan

provi ded by the vertical di nension scanner provides information about the

hei ght of all obperaw hgighidrformatiorirecdived bryenBal dinensioomngt snenpers

di mensi ont e SR, RLE RE P a0 e ST R S b T E PR ¢ e
bel t, $he $péaificallyi eie ﬁé@é@iﬁébdnhdiﬂ?%tcﬁmrtbprcﬁ d flatiref@ngdiargaedelsuch  that

scans of the sanme position down the belt by the different scanners are
proper |y cHeyldiner@ormters gerat nuimRar. of dgighidnipenatien pomtsdios B 19§ scanners

200, ther &f prfe BIRYIG &c@t.nf\ﬁégpet H%f'?rﬁt}%;ﬁtsté?g P SIridr 1ight Ilgheﬁjr ré\%pe obj ect s

at a specitiC Cross section down be conbi ni ng theZcapt

i nf or mat i dye fnconpdrated/todsticar inth avinel dnstegd of deirey sharatterid@ddy £9648
PCTI USOO 089{63‘ 2?0 over time, height information of all objects on the
bel t can HAUEIY af BRINtS: the dagds charactergeshy thelfeed dimensionaly and t he

obj eci§ t hJRQidatd6r i{@ghgg;rogé}g_ i nformati on received by verti cal

di mensi oni ng scanners 1S erably sinplified by providing data
concer ni ng t he feurtheménes at kenifarteadghts naySpe énddrpatdtgd intbea siaface that

di to the t . a ftlat t I cel | d i te.
o eat - hunETBFSFEPSHIS RO L Mo RO TR e REE G N SPREL of T he. -
obj ect. Wigirfacdi hh¢baihaatttizedty tAb IineSitha mARE GBithe LipderEhthebe

I ncorporated together into a line.” Instead of being characterized by a
pl ural i ty ffgse, sueh thatefariexample ch seciangular parasy candet niepeesaritg@byi onal 10

coordipat S5 . e HinBR BH8abH HiFand TR ool Bl RERE AR o
surface ofAtheulbpatdel RouUnbs ¢Rsded aShecirdd hadiRy Aepebific¢hailactiid zed by
the Iines that nake up the border of the _ _
more complicated the shape the more point coordinates are required to model
the top surface of the 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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surface, such that, for exanple, a rectangular parcel can be represented by
15 the four three-dinensional point coordinates of the corners of the top
surface. A circular parcel could be nodeled as a circle having a specific
radius. WA&V/5%d48e conplicated the shape the nore point cdﬁ?ﬁpﬁgpggsare

ired t .. t f ' h
i mensi onSiMBBR BRI eRT #Es 2P PEFisE bH TarlnEtba s Feat " he o ect
i n space. diflefsibhitey scariiong2006s combiret fogetisdrarid systemafic slatd ace of an
object, the information can be fitted to nodels of objects stored in

menory. Fé@NsEIEIRioas havedfan perfieimed: e Thelgftimage 14 anddightdmagr out er
circle wt I < Gl d . Lhi: he outer circle. Using the
nodel as t@g gs‘ﬁ{sé?{sftxgnd%egg@%nt r?gdre%@gr %hgeelg'how wel | the object fits the
definisti on of tBwr cogdedcanhers 230 axaupée aceossithel carivegor belt 260 ubd aeagar cel

requires that the surface is Lsed of f . straight | . If th

| i gels t ha aﬁ,gpggeﬁgsgl?log%tgdtngpérgﬂ%r QEECH 4 SQgH'ra'PéH{f%l‘@BBw 'I?"i’nr'? tS i ng thee

nodel to ' | r ' ' th
d3ges @@e%arptgé ?%Hohﬁ%ga dsOfe ﬁmpﬁg@%@ggggypm%ﬁﬁ@ mine the

devi ati on of the shap rom-t cl osest no , C he nodel fit.
A geonet r inultipleshhart ¢asteisc2d0 that engyriee ptaced at a siiple pareqit an @eyrefarsed be

f d._ Fig. 4 ill ' [ty- d i f IS . i
Cont our SREEHTREL BAh RS PRBBr o LN ERIOPHEBY AROPES: dNEa By the
threejver kb ¢ddus barlcodd X &Hne?§4%0 %Giiék&@l@/ S thei pErBsi cHdrasteigatiogr s 200,

whereby the information fromthe vertical ° di nensioning scanners 200 is
conbi ned tsygtenh@B04ndeay samonsr badsode lineavidths avari awidaizaage ot pamsal f or med.

el ot | qri e . : ; .
{espect i vigets igh 888 slhEehorE Sheg G el b R ateilo 10 ot 250
to read Bpé af d’Jétob o & 86t 280 pabesibst 2 Eftal BRforcadensie AN ipadrsaff

mul tiple bar codes 270 can be perfornmed across the belt simnultaneously,

i ncl udi ng intersactipge X aatiesres! scamninthPeamy 240 on Heddoh tiersbrgeedipgr cel . 1 n
o T e L Y e
char act er icogtrage ofSyisitets d§bodea orebdlt 280rmwbar tede scatndrs 240wilhiehs over a
W der 1 angl’r?fo(r)r]:’uapigrrm %leelrived from the scanning process of bar code scanners 210 is
transmitted to object information processor 280. 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 also 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),
parcel 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 provided 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 provided by the known path, the system
can determine the position across the belt at which the bar code is located.
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hei ghts than can conventional fixed-focus systens. Bar code scanners 210
are arranged across the belt 250 to project a total of, for exanple, 12
pairs of intersecting "X' patterns of scanning beans 240 on belé 5\20,
t her eby W@AYF48 15 bar codes 270 across nultiple "zones. PGHUIN®Ray there

i I f. ohjects dj d belt 2 . D

250 The T ERPSr ks SR ripBRg el ARt o el rataadinr fspodiad "
scanner s ia&matiort praV/IEd b Hek ®oSRioPCdystéth anmabbeat feeegioy 290.
Alternatively a processor ~ dedicated to the bar code scanners 210 can be

used to ppissessor A20 pan deterenine the ppsitivataleng theokelt pbwhighriberkar @der el at i ng

b | d i ' : As
Lnounn RS ToQRbaa Rl eIl Tne Befi9afoh Bt 198 FRoBF AR I e, 0o
240 asr osimeddma o the dimermgivmaliinfdrmgitioh)provided bglthd @measidniray code 270. A

det ector associated with the scanner 210 25 receives the reflection from
the surfasysteweeaiele uagdite aggediate the prr cade infarmation iy thePToReSr mat i on

provi ded B%émmggﬁﬁﬁ’%?ﬂéh%%aé% ngansl atable into the bar code

I nformati on encode e bar “codé on the parcel. As shown in Fig. 6, by
det erm ni ng, fThendréferied paree! infenuatan capiuredsycttdry 280:fudtbtiee mtadudesvhen t he
beam traverses the bar code , .an angul ar portiaqn_of the path 240 30
traver sed@ByMeqgE %@Wpﬁy&ﬁmﬁégb)}”’ﬁgﬁ ‘éresgyéltﬁf@r‘l i "Itfﬁn1 %Sﬂ‘aﬂf‘er m ned.
Usi ngot heid Big0pray 4 eg rﬁ‘?'sg.edrr@’m}]érﬁﬁ'c‘éméfﬁ" Rahibndeldo BrLAPassad det ermi ne
the position-across the belt at ich the bar code is located. -12 WO

00/ 59648 &EieS@ANERYY 6f prviding@n dnalag sodigital signahrepreaentative ot ure of t he

i nf tion wth th ' i ded b I | ti

100, ob; cabieFtr BB AE BEReutst Bacreaitadedin: for AlaRBaTRR i ong the
bel t at Nﬂéiéhélbﬁ_sh@ﬁam%%emsl&éawa aﬁ\aigitapsighaﬁa@baﬁ@ﬂm e. The
translation of this information into the tinme frane of the dinensional

i nf or mat | PrPgessiigiefdhBsignal. dn senTsfasrrchgmbpdinesntdan camaigds ad@giddlsoci at e
L0 13 “BaBeky BRI Hh g B LB, ARt T 198, of P!
an i mage gaby wfehaygd esupdied devitegds eithet adineys baray LBiconipassing thel s shown
width of the belt or a two dimensional array capable of imaging the width of
the belt. Alternatively, separate cameras may be employed to ensure full
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 positional 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 least 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 coupled device elements to provide time stamped images of
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10 in Fig. 2 as a canera 285. The term "canera" is intended to enconpass
all systens capable of providing an analog or digital signal representative

of objects within the field of view of the inaging device | og
caner as, WONE¥4fal og signal may be translated into a di gi?%Tlﬁg(fOQﬁg’? as part

of the p i 0f ' | +J.n r adi L nera is a
i gital TUREESR P8 fins BF 36 8RR, Tridinihd¥ & SN 280 RESLNT Bhet M Cee
(CCDs) . Thenditiohay belt 280aattbiecime kiesliraye esaptarer. tTiee irabe nedr array
enconpassing the wdth of the belt or a two dinensional array capabl e of

i magi ng t Rantginsuffistent detaibia provige ieforaatipal gboul piated and@fer as may be

enpl oyed ns; ; ; r t L At ace. 20 In a
preferredhgﬂgﬁﬁéﬁt@fﬁﬂgﬁysﬁﬁ@ tﬁggoﬁé?t'n%?%ﬁﬁggééhgﬁpggétt‘)"'?ﬁ%g:anera 285 is
provi ded perfoamed 4o roate asdrid@diify suchdhfopmnatiers.s €sindthe tirmgestampf or mat i on

rovi ded by cangr 85. The processi ng may include adding a. tinme stanp to
Phe | mage SXMeOIBIEd A 8ast g0 N e TaY SedmIBbHon CAbY ARECCIRNECREN of or e
| TPl eTen aid Gfher GABHAE B 364508 (BT BAELA! GBsEAE BLANLG fblq2S

conpressed | hage mat such as JPEG time stanp 1nformation the
i mage i nf of wew atthahtimee associated with positional infornation along the

bel t i ded d 95. Preferably. 85 | i ded | ooki
Gownvar d at  t negRora seGRbr deiices ey s S 5% Pad Gl RATER) encompassi ng
the 1op ﬁ'ﬁérrﬁétidrﬁéﬁétuﬁé‘@yﬁéﬁﬁ BoF é)?é?rﬁ%l%f a}therr@@h@féﬁn@,aééip?gvibeémygh

parcel 30 information capture system 280. In a preferred enbodi nent, canera
285 enpl opsovide timesstampsdoemperaturaynfermatien.gbiginging tirde @ whieh teenent s to

o, SRR AR R e B Bhad O SRR i 1,

condi t i onasodiaied Wit agsartble Thereystem mapessd be prpvidea vithitiserhizage may
contain sufficient detail to provide informtion about printed and/ or

handwr i t t 8RalYAeEY %QFPUW%% Ohﬁ@i‘éﬂijséﬂﬂat?'iﬁr %fc%téi@?trfbaséﬁ"g MOP%&? pairehe 5
oA SoPTiRSSe Soouel | oL O, 1 e e St 2
the ot her i nf oifmetinfonmatiqnicaptureddy pareepinfaraiatiopr eeptate systeme28taner a’ s
field can be presented as an image and/or as a list of coordinates representing
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 and/or 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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of view at that time. Additional sensor devices may be provided as part of
parcel 10 information capture system For exanple, a thernoneter may be
provided to provide tinme stanped tenperature information. Using the time
at whi chWOH8/5948nper ature information is captured the tebp EP§90813%75

I nformation may be ass ted with [ 0 be
provided wth P&r oPgﬁpr?Qtetyge? 895'&% %bona ?#r%ag ?6%'5?% e of object
passing t Wﬂbb}é&@tmr&% a éércenfrmmtmrbgpw@mtémszwn B8€auskhe

i nformati on captured by parcel information capture system 280 can be

pr esent ed egshgrarceldias aseesificadentification spde pspdidediysa bapeede gf O one or

sever al C capture
system 28%11&%1& }pﬁ%ﬁwﬁ%‘gsggﬁ{b&e’%@Hg&hﬁ ﬁq Ej Oceédr} e?‘gédrg@wlgat egori es.
A first caisegoiayed togetmegrewitin tig paxtdeomemlnmmg andelasethé asbbcmngl sts of one
or several time-stanped |mal%es of the ob{iect contain

r epr esent aRfOFR3tigA. wﬁrtaﬁ' Byreatien isdges ft'%blﬁAb(YHhﬁ REH ell 'ﬁ‘ﬁéﬁ ficaiiPnpe
identifie ted with the image or by vi sual
attri but e%oﬁéés{%ﬁg%t%%@r@abﬁ%}%@he i mage may contain printed and/or
handwri tten 25 Higf disvatdiagraf ofa bhsicaystarh coAfigeratiod fonaayuglg-fatility

f or mat d , th t and it di
At 1] Dut eSSV AYSHTE 7D0cofftF i SGUY e e ek BHICR t od 1o a
list gf pgifraéis r?‘%fé‘c’?lﬁ@s‘ St &€p Qﬁﬂe?gbrtln 'fa@:iltleﬁ’o's'étr%rt%brﬁ?fdme_ the

boundary p surface to def| ne object), the position in space
of the objirdudes hesetvercf30 oosnadted rtreacmqtabase 788, 4 camefa ph@ceaisopaﬁﬁt

definition of, .the a_nod m_nenory statlstlcal
"ot er pr et 21 RECOr g oBe S o IRt ABa MRSt . A
si gnat ur e temfidappiocode infornmation. -14 WO 00/ 59648 PCTI USOO’ 08975 A

nunber of different types of information, therefore, are avail abl e about
obj ect that pag.‘saraefeap@@essen%@ﬁﬂﬂ@bﬁr&mfgrr@a&%p@ﬁ%sgr2%@@&9@@ each

Gent i exebrBEs abisve M dspeft B 37 SR siifipdl i BlodeRgBaty o e

el ectroni ohjddt infornaticn preskssog 290 earnowtatmnerrarmonaswi 25513rttarismuttgdc ode as
the aSSOCIO?/teIr ngtwork 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 application 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 information. 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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information. Al of the information is identifiable by the parcel

I dentification code associated with each parcel. Fig. 7 is a diagramof a
basic systemconfiguration for a single-facility server system 700. The
term"fadYQP¥3P648 s i nt ended to enconpass parcel 10 pr ocesé’%ﬁ&lsl"%@ﬁties

such as pa I ] N [Jities., S [ stem 700 in e server 730
connect ed Pg‘%ge@%{%@a t@%{ﬁq% @%ntgr(ﬁﬁ%ﬁ%@cégsnﬁ ’ng é‘ﬁﬁggﬁe " or mat i on
processor g98ams dfasfermatien cantbantdfraldtdbd witldinadaiabase 785 By@rverlf80. Camer a
processor 255 and object information processor 290 are as 15 descri bed

above with resp&¥igledadliy-serversstemyOGalaaiperraaratep dderaiibaobyserobj ect
| nformat | O%rf?ﬁr‘%gsﬁl% @ggs%ﬂﬂmﬁ ga%gﬁ?esﬁzoécc?eﬁ ihf%rﬁw%ﬁgﬁ Fopy €d  over

network 720 to a server I's shown as a local area network

(LAN) . 5Howdsbase 7850w aaretworie 2® akd (SAANr AB0. otiber ten@inads kre,donf i gur ati on
may al so be usqu. Server, 730 stores the information in 20 nmenory, shown as

a dat abase®¥BPI8, Personal comrutersiRNnRer dgMicgisapable oiacaesatndon cl i ent
¥ . ! . ) et :
appl i cal | OBicHBRid RISl LISV LRNRSARRRAD £a8r AT Bidferreq®

ti me- st anpe ormation over to a object 1nformation server
appl i cat i oembodiment awebchased Gzt appbcathjrewinsi orf oserderminal $é0ver

R e e

i dent ithi er ?al‘&el infOemAoH BaSEiré BYSEFPL8®WouRt Bt letipl¥yedfbri 1888 LpRcal ©
client application running on camera processor 255 forwards the tine
st anped i nRrREesEmadasHity. ohig Beshaves awdidgranoofia single faoydy bapingrmoser ver

appl i catiop _runni - > . The . capt ure seryver application
Crores t hetghrdrs RenstIrphdlion (aehurg PRyl A8 Lol Firine  F R on

i nf or mat i ogerves 780 dritbditatiese 7B8Mappelised tbatdret dndatsesdfthenf or mati on, and
calibrating for any time -15 WD 00/59648 PCT/ US00/ 08975 differences in

capture tiFECAIQbPEVIded bnguliirianasesl infosmgtipaicapise systams 4BO. &yr eans of
e8! | oo A St Bl RS B 000
710. User parcel irbematidh aaptusd bpstems28kand istdredimidatibdsed?85 may be
easily accessed via user terminal 710.
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 locate

information stored on the multiple databases 735 within the multiple facilities
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5 dat abase 735 via network 720 and server 730. User termnals are, for
exanpl e, personal conputers or any other device capabl e of accessing

el ectronic informati on and di splaying the infornmation to a user. a
pref err eWO @36 ment a web based client application runs Gﬁﬂﬁg%ww?ernlnal

parcel i it Prealy; o o2 el Bsbioiatre hRYERbPA e BB R ol par cel

pr ocessi ngpdresii \Mllltr)ot necgssdtilp know ehidhdgcity 940 trsugyvdidragie pargehavi ng
nore than one parcel information capture system 280. As shown in Fig. 8, a

single s&VaePropsssadhd 1AstABRs sty dﬁi?bﬁ\%ﬁ gtoses datasearespandling tess t he .
280.
15wt 1 o SasEPAEEetoRE SR by S nRAfAE narEaiinabn SRR SYSIIAE 0 From

multi@ e 280 cEhe mfbnnaduhn maydagiudeea pa@ét@nﬂﬂﬁatmnsmbeedummadai abase 735
may be gisll access V|a ser teﬁ{qm nal, 710. Fi 9 is a diagramof an

i npl enent d&forttFﬁé: er.{oe t%ﬁnpdvneupétﬁ%l YAMWEAConpassi ng
mul tiple fdég)?uﬂeh' and aTcYHHJ @%hL@Frﬁi@h%ppéfc%I i Porpiai ddbtl'fr‘egsys?emaééd‘ouﬁgh

any nunbe faC| Ities ma I'n accordance wth the present
i nventi on. cap@meldutheersfognetm eThaohdehmﬂsteradatagasmayealseIstorenf or mati on
capture sysft ens..28

I f t t
Syot s 0 BERRRRBYUS I prlY ase A WARE pare s BhtBPatRe
el energ s fwhehipbetie ipaedel iod wad ;73faﬁylvmd ise® raéé’lvértﬁe%@dé] ggheRrnect ed 25
toget her by | ocal area networks Facilities 940 are al so shown as being

connect ed Usefeeagsty ynfarmatien wlee%luﬁélt teomina 300 alvals aospecificobieck 1980 may

Conneet ed [P0r8 "oyl Eh BBt it Hindd o2l APAis R ok ™ o
mast er datragstee daRbaskradOtosduteenin@high ddtasiese T3S tentaiial tleaseol20 may 30
be provided within a facilLity 940. |ndex master database is a central

source of swﬁmﬁqrm@tlegea'he@%eh%o retyrs g reskits chthayresvashio tha tipl e

g?:%’?@ 6&%?%&”3%'“7{565 mﬁ‘:‘:@l Eerfugscé!sréébg ttg-tﬂé ﬁpcﬁgl ?ocate I nf or mat i on

about a spmvirig accqssrtodhemfbfma%n staredsaithe yaiama\se\mmc Séaer B0y 940
through V\kgc%gséehse tr'loearrecq%lested information and forwards it to user terminal 710. The
steps required to access the information are transparent 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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was processed. The index naster database stores data corresponding to each
parcel processed by the multiple parcel information capture systens 5 280.
The informati on may include a parcel identification nunber such as a bar
code or VWPHRPHMY nunber, the data and tine that the inf or?r‘éT’PéW‘\ﬁg@

580 capt GPBFS BBV PR PUKIs WhHC dieRABAS: it B R AR Ao oY ore
i nf or mat i @aredlonformatibh cdphaeisystss adll, dbreekarple, biempateapplysuch as the

party 10 who shi pped the parcel or the party who is to receive the parcel.
Wien a usefinftiogsesich aseuhaigal arewindrigal e gachahigdtdhatrspragesiedh specific

obj ect, the r?ﬂél’?eg' | : | ; Lch. h agai nst
the index nmaster tﬁl %rzaac@gg&ﬁgtﬁégﬁ g'ﬁ?%set Ircrﬁfeg\g%}gg@%ﬁrﬁm ains the
record spiiraehsionahWeightis toncaldblates dinvetsi@id) weight mssddhen ties sitatiest t he

request to the 15 user ternmnal 710, which then send request to the
specific $8F “gifﬁﬂa’h%l?ifﬂb'r%ﬁ%’é%rsom%dtsﬁ@p?ﬁf&ﬁ%‘PP@ie‘SQBP BE$HOt he

dat abase E%ﬁlfor‘f’?é\)’(ﬁ ro; ﬁ@ bﬁgﬁﬁﬁ%ﬁé?ﬁt éﬂ!ﬁm%%%%?ﬁ@rﬂ is '%BH{HW%]& Madafld or var ds

it to user termna steps required to access't e Information are
t r anspar ercalled thé dirnnemrsiond it enfideace ofjheddes péthd dicnensionallanfidenoe is

L e 1o B B a5 3 RS BB o B Bl R e
i's prgvi degetdonformPisthe ofjEECLESILAPAINMSHRIAY K UBPERSMPIE, $epaRel 730. As the

i nformation provided by object information processor 290 and/or camera
pr ocessor capBot be pgefined adtht @ ceBakeaprroximBlion #ra subhidsl of eykindiigali cat i on

ob; cet - mebest 2h2ry R T ehige L O 1 B it et WEe: (e
pr edef i negecdi@@btet) aF @eher iftheesard ineguliriicdtdlbig anasdge oftheadisedt, t he
object is automatically forwarded to a user termnal 710. The push process

may be usé@; if6e appapmationofidhpados ofioe oriadt as a e talleedsiiea revenue by
| Pr Opgl Ng %ﬁe%gg%ééf valud, r5‘3Io§\>/ éih%ﬂgﬁé?‘na‘ii%ﬁf@%rﬁ%a \@/pg%e B%gigfkdq' mensi onal

wei ght™ of el ng processed. Parcel I'n ure systens 280
operating to d@yassigeingiavewsdiomnesiond confitiende, ahe sistenl Will\GoDAPHH 648
PCTI USOQ' 08975 . . . . . .
the calculated dimensional weight in charging the client for the extra
dimensional weight, i.e., if the dimensional confidence is below a set
threshold, 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 parcel 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 provided.
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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obj ects apply shape nodels to the dinensional information obtained. A
parcel information capture systemw ||, for exanple, attenpt to apply
definitions such as cuboidal or cyli ndrical to each object that is
processUO 0P8 al practice in the shi pp| ng industry for HEEEPAPHY revenue
from 5 d rren5|o d| rren L.onal

Lol oot HATERRRRE bd Eafiahelibyl rVd 740 8 Tndh AR ARl A Ratdfiss o nd

goodness P85 gedrtiide lekvpds Ravih§ @ diffdnsiBrid lcohfileddibamastheaseslt i s
conbined in a value called the dinensional confidence. The idea of the

di mensi onaeymﬁah@éh&@ digensiong inforaatiemeuishetheavise nad benerplisdewilhood
that the BE%I%;AF\Sﬂ tg'anﬁékﬁ'lﬁgéteb%tja Jqf?%rn?ﬂ% ?ﬁg‘eto the object’s actual

di nensi ons of exa a arce canno defined with a certain

appr osi mati on aFig 1mbcarda>kemplacy/lsoﬂmdana:mlterfada €000 for useyinaofiectinkgf i ned
object definition, a |low di nensional_confidence will be cal cul at ed.
Furt her, ”fcr%’lﬁ‘éF‘ta'éit"BeP?'PBah'leé[lef‘P?es-r hg 'BFﬁj'faé}‘? Fér@dléjeéf WPtﬁ?R%?t@ ata j e if

the appro i ca vaﬁégfﬁrg\g?& 2518 BRIGPH dé?l d iRfor Vﬁﬁtlloﬁ deH'\Sa' de a 15

gi ven sta |s ow di nensi ona con ence be assi gned. By
assi gni ngdatdbased3te msvidoal reatityf modelirg Iangmagyesbrewsw n02(moandappﬂoy|trol he

| cul at ed | ' ' h ' th f th
di mens on@ndWRgReton penel 195 n niiedeiBrusce 010 dlaws e UBefby & set
t hregjol dexér‘ﬂﬁ]ecﬁﬂ\&ésaéﬁﬂe |FBOISI q%h é%@re%ﬂa‘ﬁc@%ﬂf@é'sﬁr&%? gnored in

20 order to avoid overchargln the clien I'n order to supplenent the

di mensi onkér 183suTbeenisalsd ampqrate:eptlmmmermthe)lmmmtm@dm 280,

t herefore atter nt on ahilities of

user - hay Pl RS e it DR SRS iR AR bl e by o
parcel ipbQlover tifie. capture system 280 may conpare the cal cul ated

di nensi ons 25 a ainst a c g/tured I mge of the object to determne if the

par cel i nf or matfNervirtéalgealiy modelina Zpgungas hrﬂwemé@mylms@,%tﬂttwOW
di men '0”?4%0%8%:&%%8% a\éétnlé[e%élf’2é<g‘5n8 y I{E%n%’@{ %Qr T'ﬁ%ywﬁ%éas

alcu ate FenST NS0 | ect eren ‘hod “suc

appl yi ng rarldegape éncompiled ustet ﬁr@gdhmengﬁiriaﬂ)data)pltdmméd:hyathel\/fei"Ma‘rat i on
provided. 30 The push nodel of data acquisition is a gp gl_the above

br i nci pl eheigit SERBRSTSAGD OHDEPABp BIIMAEeN RRPHLTE: SYBIRM O HeRInce
bel ow a Sglq; bBﬁgﬁé‘%&ﬂon‘V&%} %E&%r%58rd?%%htrhﬁéﬁ&ﬁrﬁo?rﬁétuér%éﬁ& by a human

user. The r cor
1030 to manlpulate 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 parcel 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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-18 WO 00/59648 PCTI USOCQO 08975 for exanple, be reviewed by server 730 as
they are being stored in database 735, and those records having a

di mensi onal confidence bel ow the | evel beyond which the di nensional
i nf or mat WEhOU68d ot herwi se not be applied will be pushe§CTFS8VPRE

| ocat ed at g 0 | Qs | S | ary. sof t war

I nterface 968%?'?%}1&%@@ t!.é%é%g %%'ﬁioﬁ aﬁ'ﬁ}{ﬁpgﬁgﬁt@g%@ﬁgﬂg%{;ﬁa A %\Vgﬁ’ﬂe. The
interface g ths iesrfaow) ahepgoatien ealyebe appledito tham tryigfeddlving &alid010 whi ch
provi des image information froma database 735, a virtual reality nodeling

| anguage b ERSFOTdhe comRined eutineol Alteinatively o aer BiayReeivendbe. “ The i mage
browser 10Q gﬁ'HoO irf 860 B8R thé @ %Rjrgé%%ws {Sg%%eﬁr He IHYicLPEEy & The
% F I'ng ar "1 . Th SO a

[ mages are ‘aavanc using a scro erel s a separate
opt i on5 whedefirtehihel topgesfageofihe ebjeetl Thenisenganstiheréforé remeser to provi de

an image of th bj ects noving al o belt 250 over tine. The virtual
feality nﬁHQlVi'cﬁ{fcfI'Hé{ﬁ%‘dﬂéatée%irba?&e?Ut%QG’?Hi‘% BREGPS 1o, TOF eXamPle, I9MP¥Rdscape
encormaSS'&ﬂliﬁé’kﬁe@ﬁ@riﬁé@irﬁ‘u&e@ﬂf@&éat@ﬁbt Gal%ﬁ%’;ﬁ tEﬂﬁerbéﬁcBﬁ' | andscape

i's conpiled using e di nensi ona ta produce e vertical height
scanners 200 ofUsing tharrnfermatibnavaiakle todipe user, aysoption BgPverTtmeeitser i s

given the option via view.selector 1055 of control and information panel
1030 t o e 16 RE R TRFOLET B NS L ME L PYG G DRRERED | or t he
20 vi {4 valthbanfiaaare or AiRrad daes ¢Ht8 MeRYBn 4S thd AExtPERERI €. top, back,
left, right, and canera. The "canera" angle sinulates the sanme view of

belt 250 that Indhprsllidria depeshpracesgdhe uses eequasts inforseatisin frag bars 1035

and 1045, [ : t rcel c i_n..either
Girect  on. SAAERSE T3 OBk Tl BRHERREY RO Rl T pefadie e

di mensi onajuergmhayipeclor Sxarplela pAdhgeidentification ey (Harwaideotrackig 1050
(shown as a tracki ngl nunber) _ assigned to the parcel 1 n guestion. The

par cel maynyBber aifbilt peaben. e quelyunay alsoape eyeruasl forfPangtiRye br owser
1020 , f : j Ao ' j £ - The

di rrenis)?lonafrér(r:]?r(\ [ éﬁ%ggtﬁhﬁxgﬂ%&#%ptg%é 9%5%%;0%5 Qng {%d;)ﬁlg%%(gghg@ebe gi ven
to the useAs tiizcabsed abbee dhtapropéeser¥ér US@havimg decegs\tonthé peomert i on to

split the é)a%gaeéé 7535 Wil a%:gescsh%seein?or%%stiiotr\i and %o?ward 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 application 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 information
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
information). The system may include a default, such that the information
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segnent an object that was perceived by the parcel information capture
systemto be a single object when in fact two separate objects were
present. -19 WD 00/ 59648 PCT/ USOQ 08975 Once the user initiates the spl it
oper at i oORP/5948r exanpl e, clicking on a button on the i REEUPHABITS

coni ned ey PREd TR Ferfy S hel Pbckih ) int o et e ot ety 526. .

and edit tthe sefyuied peradirfoatidrs cagtule system 2801 peshewedintPig 51qien‘Hene t he
top surface of the object. The user can, therefore, renove |nd| vi dual

i rregul ar i4S€&ss giyenrge SBtiPni@ stap thecflow of inages, reversexaefiow, of isiagas,

outline H&@Tg fth 'f?o%v bf‘ﬁ’h@ by object not actually part of the parcel.
Using the T ntornation aval l € to the user, an option is given to either

upcharge t he pakmelternatiee useehe\verl type ofldatnacewssiwowld Pet foressemisiepased on
10 the calculated or altered data, or to nove on to the next parcel In the

pul | dat a CASEIBET %‘?”(‘!F@s@p?@'%f@eﬁor?%‘?ﬂ}@t lost H?’Eﬁehﬁftf'gwef'%m'f'%t%ase 735
by forwar %H&gs@cuﬁ@igha%%nﬂéfﬁé cd & SERARE a?%b.ngh @é‘h@@ﬁéﬁ pifery may be,

for exanple age | dentl I cat’1on Er acky ng nunber,
airbill nummem}atlofr labogtithe/objeyt thrsugtbe cmeryequdﬂppﬂoatmmﬁnvmbbmt 15 froma

f I f t t t d. d t
2 scus SRTIRH0B i< relach Jal 1S A Srdinp by Sefied vt sfaper
dat abpse fgPuyé Whenaeesting Q%a'rélél%dﬁb'd?ﬂa PRFcd| @déwfféahbﬁ nwf%ért 840 the

user. The database query may al so provide a subset of information desired
by the ud@r codeer trankingnumer.nbtedyraftthe sppieyoptidnsavalides by intédacmt i on

about an bj ect t, . lnstead su thos at aries, of

i nf or mat i (Z)Ig)oﬁ %{ P¥'éuu S sgLs Hgﬁgﬁ@fg%é%nﬁ"é fﬁ&?‘?”‘é’ﬁ%ﬁ cation
woul d be argesisdéntifiditiohRasber iRfsE@Th RPN 230 €6 iy tHeasBHrah proMEds. 255 to
provide a_security application. |In such an inplenentation, a user would

sel ect a Jpecsystemprprigiesisidebigidovieps dfapagednioypatian IBonage vi ew. The
o ob, 2PN R BENed b e GBI eoP 2R S nt il T on
i nformati mmatm@a thavecdimeansionaratiods) of Gapbelt stmtde@bjés& ot a
sel ected tblelt 250 mgwrtual rseg(ljl)c/\)llsm%?ieﬁ%(ge gpclav?srgr 15202f0t g\éa the parcel passed the
dimensioning system. The default view provided in the modeling browser
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.
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interface 1100 for providing the security information. Any period of tine
30 stored in a database may be accessed by a user (the database nay store
the information for a given period of tine such as 120 days before erasi ng
t he inf&Kh%Mﬁ@ﬁ) The system may include a default, suchP%

f 00/ 648 SOO 089 d | h il
A e U T hlléameaw??w%é%@ng%fﬁ@i‘aﬁgseeﬁ%@@eq)mc

i nformati qneca%pfraﬁﬁc&ﬁa%naﬁfbf thS speefiBatidh Eh@Frédtlceté’f&heliﬁ\%ntioﬁ gi ven the
option to stop the flow of imges, reverse | ow of images, or restart

Lhe ;I ow odlselnagéf\er@nArlt islintaneed that th@esnem‘lq&ypn Q%@Xafﬂpll@étb@ access w:)ul d
{
attr but o GABIdePA AR PRARRIRE e Bp L8 5805 AR i invertn B ©©

handl i fig bé'hg .megteﬁlmp{hee@nbmr@gmatmgn about the object through a query
and application driven object information is returned. Fig. 12 shows an

exenpl ary software interface 1200 10 for use when locating a parcel based
on a parcel identification nunber, e.g., bar code or tracking number. Mny
of the same 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
provi des side by side views of image information in inage 15 browser 1210
provi ded by the canera processor 255 as the parcel passed canera 285 and a
t hree di nensional 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 canmera position (back), the right
side, the left side, or a top view using view selector 1255. For

situations where the view ng angle would result in the obscuring of objects
because they are behind other objects, semtransparent viewi ng of the three
25 di nensi onal nodel ed obj ects can be provided. The object in question can
be shown by nodeling browser 1220, for exanple, in a different color from
ot her

be

-22-



objects. Interface 1200 provides information about the object in shipnent
I nformati on wi ndow 1250. It will be apparent to those skilled in the art
that various nodifications 30 and variations can be made in the field of
parcel iWOMHE4Bon acquisition of the present invention BREUSH/0897S

construction Of"—"k&i@%@@ﬁi@ mation system w thout departing fromthe
scope or spirit : . on. -21 WD 00/59648 PCTI USCO 08975 Ot her
embodi ments of 1 he INE?QEW%rW_aFturb@_ ipRfrA=Rioh dbut bRsets Kidvirfirdiativde art
fromconsideration of the specitication and practice of the invention

di scl osed tadrepystem compriginghded t hat the specification and exanpl es be

consi dered as - A L ELE the invention
5 bei ng i ndi Ca{%ﬁ&%@{%ﬁg{ i %gst%r’*af"*ni’.’ 88@‘9%%%@%&@%@ USOQ 08975
WHAT I5S CliffoliaBtibSforltheftggatsem f or capturing information about objects
noving relative to the system conprising: an object di nensioning system
for produci ng &) %@Fcﬁ'idﬁ@ﬁé(i’%ﬁm %’Q@W&Pr FAdMSInGPPIeRkIdgRfIEAtoN an obj ect

i dentifi C?ﬁ%%aﬁ%ﬁ?%%%bj@é@dém ng object identification information for
the objects; and an inmage capture system for producing el ectronic imges of
the objects. HhiPageheaptyss systein for araducingvetaotionid ineagesy efdhe are parcel s.
3. The syz{bem of claim1, wherein the object dinension information, object
i denti fi cAYEHSi nf or mat i on, and el ectronic inmages each have tinme stanp

i nforypati on assgoci atpeh sjaepvdfidiainty, Wherehy M€ BbRkt<Chrd pardelswher ei n obj ect
di mension information, 715 object identification information, and
el ectroni c i mges ofThesysiprmf chaig 1.cuherginthabbjeshdisension he time stanp

L_;L? remat | ?ﬁ'f‘orr%atign,eot%étt i%g]nﬁffica(filo%iimolrma%%,r 5}1 erlehc(?ro%% Frﬁégésdggérim ia\%" tion
time stamp information associated therewith.
4, The system of claim 3, wherein object dimension information,
15 object identification information, and electronic images of an object 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
20 associated with an object is correlated to object identification information
associated with the same object using information about a scan pattern
produced by the bar code scanner and time stamp information.
7. The system of claim 1, wherein the object dimensioning system
comprises at least one vertical height scanner.
25 8. An intra-facility system for capturing, storing, and accessing
object information comprising:
one or more object information capture systems for capturing
information about objects being processed;
a server for storing and accessing the object information from the one
30  or more object information capture systems; and
one or more user terminals for requesting specific object information

from the server;
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conprises at |east one bar code scanner. 6. The systemof claim5, wherein
obj ect dinension information 20 associated with an object is correlated to
object identification infornmation associated with the sanme object using

i nf or matWorm0AYE@8t a scan pattern produced by the bar codRCEHEaMWHEYSand tine

stanp informatiqgn. 7. The stemof claim 1, wherein the object
di mensi oni ng. s.;)'g?eé'ﬁin %‘@rﬁﬁﬂ%’@é’ 'g}orm?i@ﬂ 'Bﬁlé'dﬁé I%B'rﬂ%ﬁ’ﬂﬂf‘. scanner. 25 8.
An i nt 1 a- fGithiatign SISEEIbAAT AR I hatishOBh @B0jNfnaGe A8 gtionb ect

i nformation conprising: one or nore object information capture systens for
capturing i nf & nmat iAniresiacilbypjsystes tosicagtyng: staring, andsanoessingor st ori ng

d i [ bj. i nf ' f he. : r.e obj
i or mat 1 ot oraaLg8 pblaneh am Alieset s dBiELPracBs s Pa FeS T equest i ng
speci fg ¢ nsiisingif ormation fromthe server; -23 WO 00/ 59648

PCT/ US00/ 08975 erein the captured information includes object dinension
i nf or mati on, olgtdeastianenebiectdataraationfoapine sterateraief at earhdaslity

i nformat i AR o Lo Syst r ring, storing, and
accessi ng?&o%?rggf'ﬁgﬁ*@krﬁé{'g’@%bégt é?’%é% t?%%n%é?c’cﬁa%ggt two obj ect processing
facilities 5 capsriver Rtated at eas favility oy stofing the Mfadnmativreapoutrthesy st em

| ocated at each facility for capturing information about objects being

pr ocessed:Obiede Peig praceseed at thatéaciityci 1ity for storing the information

about,  he obj ga?#ﬁd@?is@%ﬁ{f%ﬁ%@ﬁ&iﬁiﬂ?é‘n@&ilﬁg%i Which thé%ﬁ‘ﬂﬂaﬁ@ﬁ?‘ server for

identifying th acility tion assocliated with each
obj ect i s associated With eachmedbject isfstaleter m ni ng di nensi ons of an obj ect

bt o6esei ng. t ho Bhpt uh BYPHe B ARISTEN 08 UPBURES &' BRI GBNEITRG 15
model of the ofcdph&iPinfSimation about the shape of the object;
processing the captured information to provide a three dimensional
15 model of the of the object;
calculating a dimensional confidence value based on the three
dimensional mode! of the object;
capturing an image of the object;
displaying, if the dimensional confidence value is below a threshold
20  value, the model of the object and the image of the object to a human
operator to confirm the fit of the model to the object; and
accepting the three dimensional model or not based on an indication
from the human operator.
11.  The method of claim 10, wherein the three-dimensional model is
25 used to determine a dimensional weight of the object.
12. A method of determining dimensions of an object comprising:
capturing information about the shape of the object;
processing the captured information to provide a three dimensional
model of the of the object;
30 calculating a dimensional confidence value based on the three
dimensional model of the object;

capturing an image of the object;
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cal cul ating a di nensi onal confidence val ue based on the three di nensional
nodel of the object; capturing an inmage of the object; displaying, if the

di mrensi onal confidence value is below a threshold 20 value, the nodel of

t he obj e®™O &¥9648he i mage of the object to a human operat BEFTUSOUEHTI rm t he
fit of the nodel

. 1o the.object: and accepting the three dinensjopal nodel
or ot baseq ordisRAVIE bR GfimerBGnel RERsH Valde it bowia THRRhSRE: hod o
claim 10, ydigsethe rhbgelldithe obiett BhidaRalimaBeelf the obiéet s thuntarlet ermi ne a
di mensi onal wei ght of the object. 12. A nethod of determ ning di nensions of

an obj ect @ReMPIITsing: capturing information about the shape of the object;

o “the of 't he Bt o e i Bhediey @ BiTHEF o ChEferoliBl ¥R based
on thest hrigeee dim@nsiopalahodeidahdof the object; capturing an i mage of the

object; -24 WO 00/59648 PCT/ US00/ 08975 displaying, if the dinmensional
confidence val uaPRl¥ingdheadiustad eds! @s\anaw dimgasighab magte! ofthegbiest and

t he i mage of thgyobj - Al | rat or
to ad st the dita oois Seanaq R XSRS i B sonaTRadpRe. 0
appl yi ng tisedid detesdineoal dimerssianalemeidghtrehieontsiectrodel of the object. 13.

The net hod of c imﬁé, %erﬁi? he ree-dj nsié)nal npdel i@\f used to
determne a di si ohBf MENGRE! sRIMKE. yrjtetn theadysiment i e Bireg| ai m 12,
wher ejm t ' ' ' la

04 k@n@ﬂéﬁ'fég?ﬁﬁadnélgnélbéeé Qggtﬁng%omgbﬁﬂﬁér?ﬂ%lcu : en'cgﬁgéé?géls o data

splitting a no bject t nconpasses e o
r ef | ect i ngmuhliplerobjeictd mt@dptctefiectibg tfid enutiiplaadbjedts.cl ai m 12, wherein the

adj ustrent to LRt NEEe mAlhBE LR cRRA 1T Rrel e S5 RRITLS O thrble U
dimensional model includes permitting the human operator to edit the data
corresponding to the three dimensional data.

15 16. A computer program for determining dimensions of an object,
the program performing a method comprising:
capturing information about the shape of the object;
processing the captured information to provide a three dimensional
model of the of the object;
20 calculating a dimensional confidence value based on the three
dimensional model of the object;
capturing an image of the object;
displaying, if the dimensional confidence value is below a threshold
value, the model of the object and the image of the object to a human
25 operator to confirm the fit of the model to the object; and
accepting the three dimensional model or not based on an indication
from the human operator.
17. A computer program for determining dimensions of an object,
the computer program performing a method comprising:
30 capturing information about the shape of the object;
processing the captured information to provide a three dimensional

model of the of the object;
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corresponding to the three dinensional data. 15 16. A conputer program for
determ ni ng di nensi ons of an object, the program perform ng a nethod
conprising: capturing information about the shape of the object; ;)rocessi ng
t he captWo&@/59648or mati on to provide a three di mensi onal $009BY % he of

t he object; 20 calcylating a di mensi gnal id I b d th
t hree J di nensi Eﬁgﬂ“?#ﬂ'@e% e?ﬂ’@ﬂ@ﬁ‘fé@?,ﬁﬂ&é&% I ﬁggﬁgﬁﬁﬁg@@et hgnobj 2ct ;

di spl ayi ngimbhsibR8l MoBBNSf Rabjeanf i dence value is bel ow a threshol d
val ue, the nodel of the object and the image of the object to a human 25

operator to coapturingan fmagenf theoljediel to t he object; and accepting the
t hree di nensi ongal ,model..qr not based on.an indication, fr e, human
operator 17 ARRI0Y T BEvamoe aeraraet Al Rdaeial slesell Oh ec
t he canpulaue)tiog hdepef fiHy objest andidipshgeosPthesdbigct t8G kamkHr i ng

I nformati on about the shape of the object; processing the captured

i nf or mat | @REfAFOPHr ovi de a three di nensional nodel of the of the object; -25

based on the tAEBTG Rt anafiRPstft | Be e et et B e o

t he obj ecthrediditengiongl mdddl:nendli mensi onal confidence value is below a
threshold 5 value, the model of the object and the inage of the object to

a human oper a@@P!YiRg fRAAlystatkmedrbas 8ematiFrensionaljmedeladhagbiect
CoeE" 10,8, T B RS BT RS AIRL Wi ) st o
pr ogr am othetraeendiMmensioaat modehmchdjasssplitirig & onoddief tAmragect trahsi onal nodel
| ncl udes Se lc:i)%tpiars]geg mrmt?ﬁle o%fjece%g ir?tgjdea(t;é réﬁ]e%tting the multiple objects.

19.  The computer program of claim 17, wherein the adjustment to
the three dimensional model includes permitting the human operator to edit

15 the data corresponding to the three dimensional data.

20. A computer readable storage medium for storing a program for
determining dimensions of an object, the program performing a method
comprising:

capturing information about the shape of the object;

20 processing the captured information to provide a three dimensional
model of the of the object;

calculating a dimensional confidence value based on the three
dimensional model of the object;

capturing an image of the object;

25 displaying, if the dimensional confidence value is below a threshold
value, the model of the object and the image of the object to a human
operator to confirm the fit of the model to the object; and

accepting the three dimensional model or not based on an indication
from the human operator.

30 21. A computer readable medium for storing a program for
determining dimensions of an object, the program performing a method
comprising:
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enconpasses nultiple objects into data reflecting the nultiple objects. 19.
The conputer program of claim 17, wherein the adjustnent to the three

di mensi onal nodel includes permtting the human operator to edit 15 the
dat a corWedps¥dng to the three dinensional data. 20. A Ut WO8YEadabl e

storage nedi um for, i .progr for. determning,di mensions of an

obj ect, the pr o%qpéHﬁéémfgﬁHS“%' Qﬂ@tnthg 'mg%'rﬂﬂnss?f%? %E’ﬁ‘ﬁt’u.ri ng i nformation
about the shapepreket$ingahk eeapturd® iffbAREESH B8 pid\eds aphideedinidisidriat i on to
provide a three dinensional nodel of the of the object; calculating a

di mensi ondnode@fi therrfdhe gbigstbased on the three di nensional nodel of the

di'mensi onal - contaaRnaFAnEnsIOtLERhfanes CRNEIRR e tied mouet of e

obj ect5 anddiMemsioraenadel idfitheobpjeet, to a human operator to confirmthe fit
of the nodel to the object; and accepting the three dinmensional nodel or
not based on arF3RiHiIe@@IMage fthe wdlastinan operator. 30 21. A conputer

readabl e medi uyfay e’ 18 dimBheBRAMSAiderite IS N Bl ARBLARR O "

obj ect, the progr ormng a met risrng. - 48

PCT/ US00/ 0gdue, theapodel afghe mbjeatrantddhe dinage dof fiee dbjeehk amsimeEdn t he obj ect ;
processing the captured information to provide a three dinensional nodel
of the of E@HYj ect; cal culating a di nensional confidence val ue based on

the t{gee 5 di ARAGLGIRE HIREH o;S’éraH?‘EioQi?g@é?ttthe capd Hérirﬁ%cﬁmiﬁér?&ﬁl@f the

object; displaying, ©'f the dinensional nfi dence val I's bel ow a

t hr eshol d thieg dimensienalodetielpindhe obj ect and the i mage of the object to a
human  oper at orépplying the adjusted model as a new dimensional model of the object.

22. The computer readable medium of claim 21, wherein the
adjustment to the three dimensional model includes splitting a model of an

15 object that encompasses multiple objects into data reflecting the multiple
objects.

23. The computer readable medium of claim 21, wherein the
adjustment to the three dimensional model includes permitting the human
operator to edit the data corresponding to the three dimensional data.

20 24. A user interface for providing information about an object to a
user, the interface comprising:

an image section for providing an image of the object; and

a virtual reality modeling section for providing a three dimensional
model of the object based on dimensional information captured about the

25 object.

25.  The user interface of claim 24, wherein the virtual reality
modeling section provides a selectable interface for selecting different views
of the three dimensional model.

26. The user interface of claim 24, further comprising an object

30 identifier section for providing an object identifier for the object.
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10 all owi ng the human operator to adjust the data corresponding to the

t hree di nensional nodel; and applying the adjusted nodel as a new _

di mensi onal nodel of the object. 22. The conputer readable nmediumof claim
21, wher O0(AE8 adj ust nent to the three di mensional nodePCT/NEPURFET

splitting a no of 15 object that.engoppasses nultiple.objects into
data reflecti ngﬁ'he -Frt%?{”f"%rl @Péri% eegttt@?"ﬁg.ﬁ’ eé&ﬁﬁlﬂr@?né)@é{fgﬁhé'%bi um of
claim 21, odisidente tseetio Brysroumivig batatigicah E6eefidirrenaEa Bhs8@épl thencl udes
permtting the human operator to edit the data corresponding to the three

di nensi ondhremdimensional medelqdthe @bigdtace for providing infornation about

an object to a ser i C 1,SENG: i e cti f or

provi ding an i n%%e o-,f-h(!f’ Ege?()ﬁt%ﬁc?e gfn(gga[m I%Ar t‘ﬁgler%mﬁ%@‘%éﬁéﬂcﬁgr%%cu on
for provi dnteyfazetfor providingise asel theropidn & atdubt e dnbelimedsionalli nensi onal
i nfornati on ptured about the 25 object. 25. The user interface of claim
24, wher eirﬂoéale"f\;[‘?mﬁd:ﬂ’@éﬁgt%thﬁdﬂ'éger@t%&q%- provi des a sel ectabl e
interface for selecting different views of the three dinensional nodel.

26. The user interface of claim 24, further conprising an object 30
identifier section for providing an object identifier for the object. -27
WO 00/ 59648 PCT/ USO0/ 08975 27. The user interface of claim 24, further
conprising a dinmensional confidence section for providing a statistical
confidence val ue based on the three dinensional nodel of the object. 28.
The user interface of claim?24, further conprising an upcharge 5 interface
for providing the user the option to accept the three dinensional nodel of
t he obj ect based on the image of the object. -28
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