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.s 7 OCTOBER 2003 WD 00/59648 PCTI USO0/ 08975 SYSTEM AND METHOD FOR

DI MENSI ONI NG OBJECTS S REFERENCE TO RELATED Ag| CATI ON The present
application clains pri@ity fromuUnited States Pr 'si onal 7 obrcRlbgat 1 on
No. 601¥aBod)sRagfiled April 7, 1999, and United States Pravi/gsinedrs
Application No. 60/151,620, filed August 31, 1999, which are expressly

i ncor por at ed her @YETEM ANEY MEFHO BACBRADMENSIONING IOBIECTSN A Fiel d of
the Invention 10 The present invention relates to systenms and net hods for
determ ning the dinensions of an object. B_ Description of Related Art In

systems that operatGROBSd REFERENCH FOOREPATES AppiicARfoReen known to use
i magi ng devi ces conmmmt ically
determine the dharRiesent application daimsopjardy SronubleitedfStatestProvistrats i gcl ude
.quality - .S ' i syst In, th nuf gct uring, i ndustry
Quch Ly s haEn Moy BOLE AT dheR eiLy . 1980, ot HBRer TS dErE S aLced.
The use ohppliceatiirt NGREOM SHCHET, Hil6@ (eQlisDB1 SHIIE WPhiclk aRP aksesklye products
bei ng scanned agai nst the desired characteristics to 20 determne if the

i tems beilREORYatREBeraIn PyvefareAcal | owabl e tol erances. Anot her industry

where such aut omat ed obj 4 | have becone known is
t he package shipping in Qﬁb}@ﬂ GOF THRINVEKT ms’ for exanple, with
bar codes, wheAein Faldafithé ypamtioh bar code scanners are used to read the
bar code appli to a parcel . By decoding the 25 information provided in
the Bar code, iﬁema%@fm&m&at%omét% apd daethpds frdelgrimipinger ni ne,
for examghs. Hé‘?]s?é’r@' Bigppi ch the parcel is to be shipped. Such
informatigﬁ' CIc’an e usgitsj?np Jréﬁ[g“xarrpl e, to route the package to the proper
destination. Sst enDiesegpbdrs of Betatedsetl t o det er mi ne t he di nensi onal wei ght

f 30 Kk bei shi pped. Tradjtionally, shipping. charges were
geterm' ggg ag:z'%&%%%?shg{%fjéﬁ?te&“ %’fg%@!eér&éfﬁgﬁe &g:tsmyt hasshe®iper. The

det er m NaroWh 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

-1 -



of shipping rates based solely on weight, however, |eads to inefficiencies
1 7 OCTOBER 2003 WO 00/ 52&48 PCTI USOQ' 08975 where, r exanple, the

shi pping charge for a |la package containing |lig I ght cafdded B8 fai |l s
t o conpameabgedspe shi pper for the volume taken by the pagép@Rondiers
determ ning the di mensions of objects, shippers can allocate space nore
ef i ci ent Mhegadfor lexemple, dhe shifpitg charyeafor ariatgd pacleidecedntaliing r esour ces

used. A n nBsﬂrl -o% S .séaegs.lh ve been useg té%”,autonaticf'ﬂ |y determne the

di mensi onbSBiweidnIENElSTRInE CamppBasteibe ShPRss SRR YR Hmertaker o

VW099/ 4941#hé paeckage. t BE def@nihingWRe digBh @HQ%%&'&#&,%@ %fsfcééf?aﬁéc ! ght
f Ilgﬁ Jrs p c% da

sources opposed by linear arrays o t senso per pendi cul arly.
The packa§paee maisiedigicntheadd chargenmiebjhaimbiezacuyratety feflembthe on of each

L BB B AT e B it 2 51 |
SENSCR i s&a@nﬁ@th@dﬁnéﬁiorﬂ@%&&ag@%ﬁﬁ?ﬁ@%h@peﬁl PAEAECODPeratigRet hod of

di mensi oni hg usi ng{Na | i near scanner positioned over a conveyor belt to
* det er mi ne TTetYWQtWOSSMI4lgtaaches tae aspaf dwbd lightishowelisgllinesc anays of

posi ti oned: ad| er g n he ej.ght, of the parcel. The
hei ght se%gg‘? sgﬁg‘i@éc‘% °F|B§r@qi’%em%r%&pﬂ%}ﬁeéfg?ﬁié%"%?{apPL’%@& ves |light not

bl ocked bpetgendicuiady. The tpzekatbeimehsiont ardeetsrfingd bb%nddrﬁz'iﬁ tthe SUMVARY
OF T IN\/ENTIO\} 20 An .object of the invention is to provide efficient

accedd t oPPHON ¢ gm&*’@&’ﬁﬁ tatds blegkedut iherpaskagead) S. &isant Mopar cel

bei ng shi - ' i St g it i i

conj uncti %ﬁ'?ﬁ" E‘Wﬁ%ﬁ"%ﬁﬁ“ﬁ%‘é%ﬁ%ﬁﬁf %ﬁ‘glﬁﬁdﬁ‘dgﬁﬁ§ f‘no@ngse t he
reliabi| i LINBSGANNER ANDEECBHTUSENSOR issucdRataatisr 1261998 el s bei ng

shi pped. 25 Addjtional. gbj ects and advantages_ of the inventign will be set
for'to E in E‘SA{PFﬂsr?tﬁheélaﬂe%?% Arnethogpt dimessioning using a N €CR 1 | be

obvi ous fE@iARdIPosHRFRU dlidr AecorffeydRbeltfo R AGHe BYe Qﬁ&iﬁtéﬁcflsg{ thide
i nvention. The objects and advantages of the invention wl & realized
and bt ai AeEresl anskmbeight shennal postvsediadjacentiorthbitmiistopdetermineattiey
pol nt ed Ol!'iléig'hPo]; ﬁlx% ;?aQ'BeePdﬁge ﬁL}%hﬁénsor 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

-2-



30 Ta achi.eve the objects and in accordance with the purpose of the

i nvention, as -enbodi ed d broadly described herein_ a first enbodi nent of
the invention conprise system for capturing infdaationy gbiderGbjEcts 2
7 OCTOBERy@ i 6Y¥P 00/ 59648 PCT/ US00108975 noving along an. obj ect transport
system and I ncl udes an object dinmensioning systemfor prod&dy¥¥p0/08975

ti me- depengeRy i i ! i on, f the ohj.ects as .each

obj ect noves trnegljgl'?jiﬂ \Q/Zdrft_?d(’;bjtb Ef;ﬁ%lﬁ%d{@?%&%?@g&@@i}?(g%eﬁﬁno Ject é'f"é%?ﬁ'?"f“?"@ati on.
system f oPYSRRdRIGIedicHs tree-dppendsnt diownsion infofroatioatfooeadhost théebjeblisest S,
and an i nmagg. I I electronic i of the
obj ect s. Anoth%?égg%ggf Y%%tﬁ{?ﬁé?lﬁ%@é%?. #@hm%eﬁyg ek apeblect i@?@r’sﬁa"%-ﬂﬁﬁmng
transport feenmsuringodiectidpntification infrrmatien foo theadirjedts ahident image\bapairen the
_transport é}%@ﬂ?fcﬁ%'r@&dc}h .etlé)ctrtohﬁ i%ﬁ%’% %F'éﬁjeegg%st em conprising: a position

system f-or “provi ding positiona ociated with the transport
nmeans; an obj ect di nensioning system for producing dinension information
for the objects: orientation neans for determ ni.ng an orientation of each
obj ect on the transport neans using at |east the positional information; *
informati on capture nmeans for obtaining information from each object,
wherein the PPREET @apRdhok hreimventioncie toga siystem, iinojudifg gerapoitngeansans and

wher ei n - eacdapt R NAicRBatiBReASout %ﬁ@ic;maan&%sthx FRCHSEthd2As G128tk e

orientati or% of ﬁ?ﬁe objects on the transport neans;, an | nmage capture system
for prodd&iHY- iTHEG¥LCHCOMPESHBj ects: and at | east one processor for

associ ating ti n@pusilisresystarh fortpheviding pbsiBa! idfathRiiBR s tiatdd djth Gt | ng
nodel s of .the objects using the positional information and the di nension
i nf or mat i FRMSPPHMEAE he understood that both the foregoing general

descri ption andan ditfjectidrhéigsidringy Sterh ierthré@sdiig @hieBioR ifFoexRiBRlféf e and
expl anator%éeogslr,y and are not restrictive of the invention, as clainmed. The

acconpanyi ‘awi ngs, which are incorporated in and constitute a part of
thi s specifi catdrienatioh Imesie abreddtdrenining anorientadaidot aatddict vh the i port

means using at least the positional information;
information capture means for obtaining information from each object, wherein
the image capture means includes a plurality of scanning 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.




. description, serve to explain the principles of the invention. BRI EF
DESCRI PTI ON OF THE DRAW Fig. I is a block diagr of an exenpl ary
parcel information capt system 7 OCTOBER 2003 00/ 5984fbsER 2003

PCTI USOOW028/8664sFi g_ 2 i s a block diagramof a presently pieiesdofgsrs
enbodi ment of a_ parcel information capture system Fig_ 3 is a diagram of
an exenpl ary vdrigi 24s adilegingiagnain feapresentlyfpreferfed bmimdimenieafeapl ar y

gr aphi cal gageé@ﬁ@ﬁ@\%éibgr%Pg%rﬁ%y%?essed 5 data froma vertical dinensional

scanner. emepr esentation of the operation of a bar

code scanner &HgsB@aldiagianboy an @Bl VEBRaPEIMer A Bcahhgr 6 Shows a
graphi cal representation of the operation of a bar code scanner as seen

fromthe side dfidat }§BPW§!‘W9r%‘ﬁ?§WﬁW gyaphecal repregentations of prioceksel agr am of
an exenpl gax%ﬁé@tggyeméml%%ﬁyoﬂgl g&gqrgerryy ngle facility server system

Fig. 8is a I'agram of an exenp system configuration for a

singl e facilitFiga¥shgwstr graphical oepreganestion Bf tHdBhé@fioA B B & St em
Fig. 9 is a block diagramof an exenplary system configuration for 15
nul tiple S5EPN¢R ?%§e%‘gérl9“h§€’PH@ aRaree| trafspersysteicapt ure systens. Fig_ 10

s et e e ety DU
20 Frg 12 15 atepresentation of an exolbL ey Sofumre. interiace for O
pr .ovilgi ng par cgligfﬂ’fso"f‘ E’chﬁ%qfagﬁrﬁ cﬁ?@r‘?x%@ﬁ'_ Ersiersernfoureipofor:E.
embodi mont o L oot O her over possi bie. the Samb reforente 25
numbers wi || b&iudes 2 blakgfisgtan lof adrexsinmgiary oy stehecotfigurhtos forea or | i ke
parts. Thgintg‘?é FQCIIR? lhte;;!ir%gsmiorr]é nglne gneta %a?gglam oar?r'asatﬁ)lr! cC pa%&l”(eagfstérrn?nspor t
Fig. 9 is a block diagram of an exemplary system configuration for
15 muitiple 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 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 itke
.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.

-4 -



systens, including conveyors, ranps, gravity rollers, étc. In the follow ng
“description "along thegbelt" means neasurenents i he direction of belt 30
notion (i.e., in the IgRgitudinal or x-direction t he be} dctoeeAnsdsh) -
" Acr 0SS wWdiGo/s t" means neasurenents perpendi cul ar to the-~fikamdsyn of
belt notion (i.e., in the transverse or y-direction of belt wdth) as

shown in Fig. Eig.4 8howSah@Empzians pded ibendtorPEdhtusdsya8av 8o mg. |
shows an exenpl arg parcel information capture system 180 in accordance with

a first aSPRYDADFEIME BIEYARPEChPEHI BFESSPAIMENPRS or mation capture system
180 captures 'Ptfagcééé!gﬁfo‘?ﬁlaﬁgﬂtgagt&@ %émp@#ﬁgrjﬁ%ﬁﬂt rRfltionZafbut The

I nformati on cap for each object’ may e wel ght of the
obj ect, i olfjectsapassing atatebelt 258. bEne infodaation tatucdy fecteachhebjectshay on of

the b d t he obj the pasition of the ghject bel t 250,
| imgesor PrEGbinecTeRah & ihe.oBeeLIBlasHEsR aneddsd b ebarcpde Splnet or  ed
enbodi mengpjekeitid pdsitidh HtheQshr c%d@éﬁ&ﬁ‘@@bj@ct,%é?yg%iti% éi’tthéro\s\)}]é&%n the

, parcel information capture system However,” a scale operable Ile an 10
obj ect i sbelh2h0t Borimegstofithe objeateind tie dimensiong apther ebjegistiamm 180 may be

I ncor por I nto the systemin order to collect I ght_infgrmagion. In the
enbod! et eLeR SR e Weiel irpEhalibn o phiEies astatcd ShgEaR 10

i ncor por afnesparcBElrifoestidr @@pt@yé%gmé@.o Howeveb] £5tatdidpRnable Wik agyst em
110, a bar code capture system 120, an imge capture system 130, 15 and a

pr oc &8s orobiaot isTRdnekpn PaFEthsasatceb ifownaticrecapitic: axatedn! 8&payrke systens i s
lary; - . DOSI L] ' t . i ded i d
o ong. bet PeOkraftf g The SpeRar bR WXL ARRL BRI BIGIRISTE o1 om “T80°T 5

shown with a simglecembodssntstolh in Fig. Sl, whelpasded adotnatiorndsastiutdan one

processor ma%/ be used to provide processi n%{réagabi lities to the various 20
systems. PHeMetB0 incorporgtes abalt pasiton systane 180 car ARIesh(imeRyPHOBat e t hei r

Carofvas R 110 B8 LoBOSbR UM LIRS bR
det elfr nearad pgebtessor M@nghe relaiivet p@ionsSofcthei infdrmationcapurebe provi ded
'n the f Os[yn:;tgrfn’s ig %g(emplary 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

-5.



25 exanple, a specific x-position or a pulse indicating an increnental

I ncrease in position sigme the |ast pul se. The posigadon information

provi ded by belt positi system 100 may al so i ncl I nf phHERIgERBg@bouUt

t he ti nsv@bosdddgsh the position information was captured. pthasoposdrsr r ed
enbodi ment processor 140 associates a tinme value with the position

i nf or mat | BRSHOENRIRE!t 298 &ertaryrspsaifie peBY i twe. |mdrtheraby adapsingr tiienabl e fr om

t he positi i ng. ' | | ocity .and belt accel eration

it or mat | 2eUEPUBRIEL! AL MR ot 2Pt P S B BecEies '
time, propestion ddbelt d50aacheqirisy sRteriffdimhdidn cdptureSyStBFR 80 0%eV\0

00/ 59648 PCT/ US00/ 08975  position of belt 250 for any specific point in
time. Fur BYRIPM 690 SebpTMiRG PRRBoNasiveptarabietiaustly Woesstpmacealuss bel t 250
reml 5 al a8RRiatddRitR \spekiie SRR ARIARAON Dell 250 as they pass par cel
i nformation capture system 180, the system can determ ne position val ues
for objects usiHagcelintborstatiop capturessystern i@ alse thowrpbrates airf disieep! | ect ed

informatian. Par cel inforrrﬁltoi o) c}_ggture system 180 al so i ncorporates an
obj ect  dfIRAIFIBAINGSISIRT 01 rakChesyHerptravidepirr Mt alkpudheon about t he

| engt h, wiedigih, Rifih NEh@RBIGAL 0Pl Gt THENG stdrs %%é{ggcg,gtftsﬁgxgg{pg%t The

exanpl e, projecting soniC or electronmagnetic ene
systens apipediing sevicsraledraipagetioenagytante thd bbjedbt Ttk systey st #i58

enetal ly. r | el t her engr flected fromthe rface of the object
gr e%@r gBy/"‘tCﬁﬁ’s"’“f’ﬁz% dﬁtﬁcq'oﬂlSé’éﬁeéﬁg(b;y%teﬁg&%ﬁtf‘?rbﬁ%srpﬁmstg?z‘%ﬁ ¥EeCeIYRe sysjt ens
that det egithérebheelyadficSRaTBM AMEsAHAce LPIhSsBR! 6:; ﬁﬁ?ﬂdqe HRt WHd RLES

simlar to caneras or radar- systems. The systens tect energy that
is not blkleckadly theesustaceaf dhaobistt Abeohisterns thatrdedeaeiflected | i ght

shower, o ' i i onal .array .of, ener sources on one
si de of tcﬁ@é@fﬁaﬁé@g&%g '8%?\'.@ %rﬁ%(f'p‘;flsrsé@?"%‘f to %q{ggé,s g'éﬁ%cg?rs on the
opposi te syslemsi Tihespditeasithalldetedt BRBIyOMSt B ndtlifocikdd B thé 3urlRe of
determned in view of the portion of the array of those energy sensors

t hat o nibe PRigst Jer examplean dight sbawehamngraterasing @ odinensiongl ayey ens
gener al |y, | i . ' Nt..| | ect at gi ven
P e, 1 negleauprey FodiBr oAb idl o ik 338K aob A R 4 o e
travel s atnengybedriso2s0nihs bppbsitekjdecof ttherahiedtorhegdimensions 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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.system 110 and is sent- to processor 140. By associating a belt position
value fromthe belt pggition information with th ata captured at a given
time, the 25 processor@an build a three dinensio model ;7 &rdeRR 26431 ect

usi ng t hgo odjse@psi onal information captured. For exanpl e, ptigssifssbaym may
determine that at tine 1 the height of the object is z1, at tinme 2 the

hei ght i s la2 prefertedremBodirhent) ethgdy dinsersnaBynadsl o ©f @lachdofahe lbbpécts hese
sanpl ed val UIE]S wiith positions along the object, the height value along the
obj ect caf e RHAEF 38 hi s i nformation can al so be used to place the

model of an objmgéeliifforilgio r%gggre%g%w 9B0ay ﬂ{éll‘l?ﬁﬁé‘éit%} & he bel t.

Mul tipl es object may be node that the relative positions of the
obj ect s c&apliresyblempBeladse erbaCTEREN 200D NG 3648NEEThASBEIA8975 | n
ee di nodel s of .each of the_objects on

T Sy R o IR T AR AT Re T Es e A HIUEILY S65Phe) des a

bar code coaplras@inglasaBeRs BiRrt ReaRded ERR AN RWifi8Ri9 Scanned
may be in 5 any orientation about the object, the system operates using a

pl ur al i t y efeniaions saletivedditig obiestr The informaton froen Humdimednsionimgs t he

obj ect in_gi r; | 1,ons rel afi to the object. The information
fromthe agéﬁ%hgi'ﬁérﬁ"ﬁgcpé’ds@g{)ﬁ% tﬂlgfusgoqfﬁé%pga CBF?&apf'ﬂJet%tﬁ@ecﬁf‘ b[ene bar

code capt usedsy fdcess the dyar ko deuspilreGybat 9t e pRitercigRiIrkePtIHBe SySt em at
t he proper dtjgstance. In the 10 preferred enbodi nent, the bar code capture

syst dfh 128r¢ferregigepadiment, thediar gede genrfurpaystam 30 isethaspiare, di mensi oni ng
tem | : o 0SSt |1,0f the object i
ot er m nel B BORDbelt iR Hdc MndFEi Rl SRR 1100 { Ferent “bar code

(rd_ eadﬁr? can be_Fust:apariiaﬂhel[IyﬁiMae@sbng@F?&mﬂ@e blt)}jndt@@dﬁtem ﬁe%_ Pﬁéng

t t t
el ght s OPIRET DMRSHAN PO SaEisTg 10nBasForssuBor cadeneadets ERoPE by
det er mi ni Bepritely MR RBePlo GrovRRRIORS i a bar code on an
obj ect pas;sFi)ng he bar cpdeeca?p?ure sygpehge%%baﬁeﬁgggftion i n space of
the Bar csiultansoasiyasanpingdiffesentobjadts hheingediffecent tmighet er ni ned.

Sheot {1 calipty e, BN PLaSEEd Y LI D SRE P ARl ihg LS 2
orientation of a scanning beam that scans a bar code on an object 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, 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



in space. By determining the tinme at which the bar code scanner scanned.a
bar code, the portion of e beamtrajectory encorrpao;ad by the bar code
can be determ ned- This ormati on can be conbi ned h thectdaERRSMAL | on

capt ur edwiyoishggobj ect di nensi oni ng system 110, i.e., the f\ausHodsprscanni ng
25 beam subt ended a det erm nabl e angul ar position in space relative to the

bar code produesd fromhtheadignedrmiomalsnfdroatioaptizebarppds irdotmatidnesddmneel

di mensi ong| del _of th bj,ects noving across the belt by correcting for

the di ff &P %O‘E'?{‘?é‘e‘tﬂ@ri‘h'ae?ﬁ‘ép% Cchange in position of the belt 250

during the ti BedfiseassotBanadBetidririd ?m@ba%éaéﬂﬁhrmgﬁ&f mation and the
e

capture 30 of the bar code information. By conbining t et erm ned

an. gul ar [RSsPeiatrd With thpahiesty bincorrelating diodensional inforimationiof antdigedthr ee

di i ona|; . R 2003 PCTI,US00/ 08975 .pr oduced
from the QYR eods MRoRRRaI a0 IRCLER S5 neiedt Fo g iRed can be
associ at ednavnbly theepropepelimehsienil irffesaatich ethanbproper Ssiegel i ned by the

bar code information associated with the object, by correlating
di mensi onal i nfféragt infermationcapipes systsm 8@ alsp incofeoratdamieagm of an

object, t ' I ' i rv the.proper. di nensi onal
ot or mat | SaPA e TR 128, At SIRERE Eotelh TR YRR B8 HraeOE: o 100
al so i ncomboubtbiectnpassigg patepltinfemativharapta systege! SRPTHE tmayst em 130
provi ' cts passing parcel information

%es I gﬁ?{_nf or ti_ofn about objge ]
capt Ule sV¥PERRYRD Mayhe, fop geample.nt Siarashwhile ofecoledmagenfiiedt 2%0 bl ack

and white | Biedt SRS | : ' r ced

usi ng an g?‘?ategéﬁecﬁargeggboﬁgldgggggjfi'@gn%%gg m%@eé\:&t%h@%@e@%\ﬁ Ofr mat i on
provi ded KGCOR. e withdsé information erovided byabiednsit dositios ispsteng1Gy,st em 110,
and bar code ture system 120 he . jnforpation provided_hy the inage
capt ure sff’g’{e&fn%ﬁge%@% Lp¥ied Hlét"i‘féj b@%oq%cgptqmisgﬁtqn@ 129/ %8pt ured. By

gg_t er m ni figoRndtido prdViied eyaReifiapRe e SPRER B aé&Bci'amé&%ﬁfuB@er@’ the
j ect dinensioning system 110, bar code cdpture system 120, and | nage
capt Ube sptwhinhidos capitredi By determivfing adttme difitrence beltecpn thd captuos t he
obj ect ongt nﬁorl?ﬁéﬁor?ﬁy gﬁé %Bjrgcrt] %ﬁjmgxsigﬁ?ngog}set&tn 110, bar code capture
system 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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~di mensi oni ng system the image information provided by the image capture 20
system 130 can be assoglated with a particul ar objgct. Specifically, if it
is known that the inf‘ capture systemis ten fe¥g@F down behirogeR 2bdsom

obj ect dinensioning system 110, and the tine necessary for an object to
traver SO Q86480 feet is determ ned using the velocity ofPQWSOB@P+7,5 t hen

I mge i nf ' t ' ' atl the captured
di mensi onﬁégp{;%@%{%‘g%%\%ﬂ?ﬁ%&@\%gg%h‘%ﬁ%&“é%%gdnogja}ég?agi nmensi oned by
t he obj edhfordiatiens andiimgge)infermatibd. detbenpeddedmianémcifitt dlisjioctcégt bee system
180 al so incorporates a processor 140. As di scussed above, the designation
of a si nfSSoGiAtedsRthens0 is exenpl ary only. Each information capture

system may i nc ASSH - |ded to
derive infor na@?g% %tg/ﬂeﬁ%rggt a pr %nggtﬁaéggﬁﬁﬁ?%gfﬁgﬁat i on
" capt Ur e systemd 80Tfd-ipr ddesbown as phse! infegdation asptord aystetrh280 irf or nmat i on
provi ded F-bé ga?:,h off t Bgm%st ens Wth thﬁ_hg (g OBER 2003 WD,00/ 59648
_ PCTI Us00/f08975 Fatrehin ORI REPERZE0 1% FRAWH AR RRorRAElHg
i nf or mat iveiticimeASRNihg SEARREISIN0 PRt BinhdHsis ‘s@é‘mﬁ#ﬁ?‘ﬂéﬁrﬁed froma
specific object can be associated togéther. A presenily preferred

enbodi merpatiging R80phat epde scennats H) pegiecking bar egda seanr@tg bearfig. 1 is

"t or mat 1R e, 24P BE el Pabath 260 BTN Bef KBarFa7aiiiurgtin, eAhEEa,
di mepsi Ori8HyY obfetn ieosmaAN00N Procesddrzpod ic@ﬁﬂfrégﬁb@élss@@ 268] &9d beasdepat t erns

230, bar code scanners 210 projecting bar code scanni ng beam patterns 240,
belt 250,29%arcel s 260 havi ng bar codes 270 thereon, canera 10 285, object

i nf ormati on prmgr%ﬁgaj r &)rpéagfiét%ma'%poéw& g@ﬁgtrj(%rwgﬁgp Encoder

295 is used to correc et erm ne position along convey 250. Using
t he capt wedR2fisUsirantref cagtardxe bbsitibnafthe bidi at 4 spazifictivde, andr el ati ng t hat

ot or mat I 17401 WP SBBEN WG It eranlya PsRosaIr DR EcARIBR ovi de
’ 15 of information from an abject, the time stamp value can be used to provide a
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 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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correl ation between the object and informati on captured about the object.
The notion of belt 250 i asured using the encoderg95, which is, for
exampl e, a shaft encoder™®onnected to a roller (not o0WN) 7 GFrca@RYes0r bel t

250. W 50 noves the roller turns and shaft encod s with
ARofh BExSRphi

20 it. smal | angle of motion in shaft encoder 29 I cal
pul se is tinesdansdrs. TIhS dRh&sdibhing!scRHhER ?@G‘a%‘tﬁ%&% dé@rﬂﬁ@ﬂ?«lﬁe’ to
n o

object information processor 290°to determ ne the positio e belt at
a given teight ofipbipelsian belt 288 et aperific pasitionsadeossyhelf 360 ecanplked, by ount i ng

t he nu%g@ngﬁsgﬁkﬁé%ﬁﬁggﬁgﬁéﬁhe nunber of pulses is translated into

di st ance usi ng ation between di stance and rotational

motion of the igf8 showsedewilel vidwier Qﬁ@i@ﬁfplar?Weﬂﬁt%lﬂiﬁﬁn@id?f?ﬁgtipn
within object information processor 290 at gi ven

determ nin Brocgﬁa . Ct .
tine, thesga g5 oHOy Martica)idimpasipeing seanner 200tinglddesin heam soerae 380, The

di mensi oni | i odi t Fig. 2.as 30.three

verti cal (th @séi%gm g%g?g’ﬁms&%g’%a%%@g%&}g %5{jglt'f§(9eafﬂéeﬂﬁﬁ{%er of
scanners BrduWirdating s stineing bea| whichaw prbjeths! demvacRein pAdbotiche entire
wi dt h of bel to(/éigdﬁ gﬁeferabl scanned by the conbi ned action of 9 7
OCTOBER 2889 9618 amerreitey. oblg slerherisdeaeiher provide ageurvesh oni ng

e s S g e el AT ORI 20

specific positions across nned i'ng dCaners 200.
Fi g. 18 shbakcel 266 and belt\i56w o ftha presembiy|mreferseey ¢mbadintemtehaibazdmg 5

For pr oduhHirEie b Hes: MoV EbBRGE S41 s eflgalegyran be suragottam
ref | ect or pafdéls 0BOANdBeR 250 ¥ BHSREABT %&gis@@mﬁﬁ. proj ected downward from

parabolic mrror 320 onto the a parcel he“el ements together provide
a curved vert {88 orgfetien obthe sygiem3iG giveolpaitdn dictesfunctisns wuokdthaat t er n

embod men PR B % BB Bfeted B e BriicGidh SEE Rt So8EhE 1 er 1 ectea
fromshe shjechc®hefrefipetiarbSthadghrfdnPeldt pdifl i9BhStufed BYRE HetédiRy Shown) .
The oper 8'5'}18 %i:gt];ngg?hg t%teelighﬂraeelgeldvb%rt]wggln ri]tts el'tgisgilomrc];r:qgéls%&s'cg %%}2) that
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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a point on the object is illumnated by the projection of beam 310 onto the
"15 object. The reflectgon of the light fromthat int is captured by the
detector. The distan that the light traveled b en itsofropERi2ey3 from
the source 330 and its capture by the detector is determ ned using known

| aser ra¥en005P&dar) di stance rreasurerrent t echni ques. ThePERUSRORRATY | cal

dinension scanner vi.de lete over e of bel t
250 any OB P et etaitinEPSaon el e 8ndhe HEI B S8 hcr oot he
belt can %cﬁe@éémtoeéihé@ht Pagé of beﬁ&@ﬁt&rﬁjth@lc&ﬁ@ét@ltﬁérédw hei ght

I nformati on provided by one ? the scanners in "the overlapping range. Each

scan provi ded th&Wb@th pdormatisicelyesidanveticabdigngnrdaningf snamgersn about

cover od-by® EreBr SrsirRatLAEVNG oo o imingdng B RERR ebelcl], ' ¢
" di mensi oniSpeciiaiipethe dwe donespbrdipao dite &bp bhe flaérectanguldr@arcelown t he

belt, the information provided bé the scanners is tine adjusted such that
scans of tUIdngorBerste pdlieabwmbaEohlaighbipfermatinry p@ﬂ%froatmf&ps are

DLoPer Y  SPHEELY B Bk oAl 18 direnfRaitie ar bt siifter B Ak Ao Canner o

200, there ore, prov mat’| hel e objects
at a specitid incorpugatesidogeiber iviara red. t Inskyad obtmé)ngloh@radftene:entby ad
i nformati on fr.om @fI he vertical. di nrensi ani a&yscanners -10 7 OBER 2003 WO

00/ 59648 PTAIROG) RADtPs helits isdiararipEzedbYdhe thigedimANsen@ al | obj ects
on thg beldcf@Rake cﬁ‘qgtéﬁoeﬂom%“d added to a height imge of belt 250 and
n e

the objects thereo he raw hei ght information received by verti cal
di mensi oni ng sdanther slindssatimilar beigitsnay|be nedrpnyaedvita iangrikteathat
concer ni n% the outli fe of i fical Qgé t he data

o e onahaisetaieen ey BogtonofREISh surBrShr e pBRetbeia feriith, T at o

great numagifzek @ BEthhfdcRsriRid By tHDlimdSthat ataKensp 'tf%)boﬁc!érfcﬂQﬁeOf the
obj ect- Wiere different points are of simlar height, they may

i ncor por asefacegsudethat. fevexamplee a reatangatargrareel ¢apn bﬁaeatqseaﬂt%byby a -
oo s 8 G0 R el HRERRER e B SO RS RS, *°
I ncor por atedir¢ulbpparcelicdad®et matieled as a circle having a specific radius. 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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characterizes that portion of the top surface of the object being scanned.
The surface may be charggterized by the |ines that ke up the border of
the surface, such that \@or exanple, a rectangul ar erceh@@;@ghgzom
represented by 15 the four three-di nensional point coordi he
cor-_nerswgf“"fsﬂ_ s_t op surface. A circular parcel could be ngg’tﬁégﬂ?‘{gg}sa circle
havi ng a gRRelsidring 8€aMssrs Do, Wréb%?ﬁ@'iﬁf%ﬁh%ﬁoﬁ*?ﬁon% Cektitéy MOr e _poi nt
coordinates are required to node the top surtace of the object. The use
of t hr ee dimessinimgEcamnnaers 200ris\dataisinedrtbgetieriand sysiematicadgiasi ti on of the

object in _space. .20 Further, using the information out,the top surface of
an ob] ecRraTRamatRS A Gren BRTBEme, (e 5 e 2 0Nk et o e n
menory- F?‘?x_foé’ﬁ@iﬁﬂér%ityaerm)ﬁ&bhpfmé’géé,ﬁ%sb@b'{i@el?.e’ for exanple, an outer
circle with an inner” circle centered wthin the outer circle. Using the

nodel$ as t he R@icende seanngys LM areruskd aciassdhiaonveyor brl 250itedeadi t s t he

requi r os e bR s Cetnet Glsr @S BB Bar fodf SFonfnalbtfGhBIPHRE. Tt “The

li nes 't hajodeBkE 0ard beldeefor@Rdsatirbas ehe deht IPILIBHEBUSN indlidingf i tting the
nodel to the shape, object information processor 290 can determ ne the

devi at i odngfiptanbasergrs 2¢@Hatmeay begdaced ppge single parcelal Inapiefrresdel fit .

o o _ ged . . 0h
ert or oSkt ik o st 20 aR Bohgustly Sa6aRRLR, e B8 P oh
contpur tddbeus Fhesedé segarers IOy pepartately perivifsathegidros! gharactiedativnt he

three vertical -11 7 OCTOBER 2003 WD Q0159648 PCT/ USQ0108975 di nensi oni ng
scanner s SY8tem 280 tagpad nariowas basasie ineidins Qwana wider r@gnge o parsalg

: . . . ' : h
Deen per fSrates g 3 R e o e B g ST 280 Oy and
hei ght i reagesrangesihauDsy #he/ belh 2B56r tocprige st catutalr of, fdrGexameples 48 painsads t he
.belt 250, d b des 270 | t ed | s,260. B d
cann! ng RETTRITEPE AAETS GBS YO0 HABE 290 o PRIk (DS P RGN,
si mui4 anqRiidadesi 88 mulliplei ‘RbRcBar 1§ BE WA therd7d compidte pl aced on a
i mu YolesiaT0) 46038 muilihlei RoRCBA’ If lE el iherd &e pl aced

single parcel. In a preferr enbodi nent, bar "code scanners 210 can be
focused soyaragepiobierts dispesed on beit 250 by bar code scanners 210. The

information derived from the scanning process of bar code scanners 210 is

transmitted to object infformation processor 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.

-12 -



10 to focus bar code scanners 210 separately pernits the parcel

"characterization syst 280 to read narrower bar gode |ine wi dths over a
w der range of parcel ei ghts than can conventio‘ fi xed; bOfItERSYSL €N5-
Bar code scanners 210 are arranged across the belt 250 toTpro ect a total
of, forweMe8, 12 pairs of intersecting "X' patterns &€ MH{‘?PW g beans

240 o0 QR o OSSR BRSSP S S Ao “SS
bar code jsfoARBesS p?emdeJ BS bditbhEMitidH sgaeﬁﬁfmdqsbjéétqmdrh@twnm ng process
of bar code scanners is transmitted to objéct information processor

290. Al t Proegssee Qﬁﬂa;qmrdﬁieggme th@a@n%mreaiom fhﬁéi'el!iaﬁ!i whigh thediarerasie210 can

rol at i ng s EAEEGHE (R oEPaBurS” TR R Rl PR RetdL RETA T e
" 210_5As siaMraime diittle dmeRSRRBRINfEHRatitrogte Rfedby ﬂ@mrﬁéwé:ohrr@/erses a
known path 240 across belt 250 (not shown in Fig. 5),  parcel 260, and bar

code 270 Syatege£a bsruseskiocasaosiataitbe bﬁhéog‘ééﬁfﬁéﬁa@qrﬁ)wzthéhﬁd%f@i%s t he
“reflecti e As known in the art, the nt ensit
‘Bﬂnfahg’ighégﬁ ﬁg:{/étﬁﬁxeo@gaﬁecﬁg@do_ S is ki ' _ ' sity

i nf or mat i on provi signal is translatable into the bar
code i nf or nat iThe preéaded parcd! iefobraaticn dapme shstepaPB6lfurther svduaes n Fi g.

6, by determ ni fromthe jntensity si naI I‘OVI y the detector, when
t he beam*%@U%@%ﬁm tﬁhe“‘ﬁ@g éﬁ’naiﬁ ngQf%ﬁSo IS HeOWat h 240 30
travgr segn !PfYq thgs BeamMaa0shEs e %Xeﬁﬁ"cﬁﬁ&%“%?fﬁ@ﬁae@i&eﬁ%n&%ss%i er m ned.

Using the information provided by the known path, the syste can determ ne

t he posi tsiystemsccasabiée lod phavidingt ambnelogtdredigial signial représsrdatde of 12 7

'@TO?)ERZO?)V\D 9648 ,PCT/ US 08975 . Further, i ati the ti
O oo Ebikgs B Gl o e Or e R Giad HeViE Fon ey R0 Ry  ded by

bel t posithé @RafrY;SdigRAILALY Uéblkﬁﬁélaﬂéﬂﬁﬂfd@td'lglfal RitRA SSPark 8PtHern det ermi ne

the position along the belt at which the bar code was |located at the tine
of capt upsocasRing phinel slgnah lofa preferred fesbadiment tha eampea isawdigdalf r ane of

AR e R e e e e
I nf or mat izprayodf dhakgekodpled devices is either a linear array encompassing the

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 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

-13-



The .preferred parcel information capture system 280 further includes ap
I mge capture system 150gm| Mage capture system 130 Fig. 1 is shown 10
in Fig. 2 as a canera 2 The term "canera" is int&led tpeRpeRBaRS all

syst ens of providing an analog or digital signal % tive of
objects w |lr$1&t he field of view of the imaging device. F%&P@E@?@ %carreras,

the anal qae PeltiHd MBMsh HeARSE 2te@ |h{ég;% (Z\' ntg%g?%gh %{%H&b ASr ke OF the

processing of the signal. In a preferr ( e’canera is a digital
15 carmer £onsitian eiielli2bA@t ne timeatheimageaisgeabtacenh| THe dmageesay CCDs) . The

i aih of EREHFRIBCERGE hRreR Alaalio Aol dides BhelRig: ng i ne v d n

of the helidwridreinfatiatiRirion SRPBbRIE PRIBEASNGRN B8 iﬁ.%gb%doéo ensure
full coverage of the width of the belt surface. 20 In preferred

i npl enentRgridmeditadocategnd identibnsuen infoquatied. kising tretime288mps pr oyijdgdb
to caner - d whi es.the image . ipfornmation provide y
camer a Z%B%gé%%gg%%hﬁg n%’t; tﬁ%i’ﬁ%@% "3%Eﬁgelgcg??ﬁén%?ﬁﬁc'?@%t‘ﬁ@i mage .
and/ or t thastirinfrivationReRiied RorNbkRIrcé Y pRisent h ReliRhea'S5kId

i npl ementation, canera processor 255 translates the image into a 25

conpr ess & Viswgbthalti®e. such as JPEG Using the tine stanp information the

[ i nf tA 54 ' \ |t | jinformation along the
bel © a5 provi o sehsB SRRl iaVbE LBORIC] 81 Rarl B RER, ur'uea T Soki ng
downMar d iformbtomeapture systeang|Forioxaniplef a thehovbts may bewreNgeaRassi ng
the top and at.|east one side surface of the objects passing through

par cel 36”?\4?8%&? F‘WQ%‘EEE{WBE’%%@T%W‘?Q@“qfh Yspiethertirag abmibeghi thent ;| caner a

205 £ pek RIS cartl 9 6L SHBEARHE I g o Lo
PCTI USOOag89gisted w@hlﬁepa(cahd'fheeﬁmtem nadne ateel be pfireided®gth cieiieat 250 is a
Lnap ghinrd Do R R BB it BrS B paehe i on
abouts pr infbAtagdr capturdpeien Pigen | nformation on the object. Processing on
the i mage can_be 5 perfornmed to |ocate and identify such information. Using
the tinme stang he information captured by parcel information capture system 280
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 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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associated wth each image, the image nmay be electronically associated with
“the other information gcquired fromthe parcels pgesent in the canera's
field of view at tha‘i me. Additional sensor d es nmays 8erducRvhsled as
part of parcel 10 information capture system For exanple, a thernoneter
may be WO®WISHEE to provide time stanped terrperature i nf SICHHSORI™Usi ng t he

time at which the ture, i nfornmati red, the.t erature

i nf or mati on n&,nﬂgtbeégi(g{tf?%{pggtyﬁetsrpfén 5 'P" %‘?Ee#é TR B A2 § so be

provi ded ANl opfaRltrea! pasina byl infbAmBheN icdp e Gyerint 2B0siRpwalee of obj ect
passing through the parcel 15 information capture system 280. The

i nf or mat ieach nﬂpem@@atgpqgefmdentlﬁﬂaﬂqmmdﬁ] praded by ayaraadeser otbah be

Ceveral ot wiaaes pRe Bacd & bf Rl Mok 28h 58 SIEPHERERNY "ot ur e

" syst gm 2&Rsodited Mgutiet With thepahes|Sépatifgireicddy as the‘ hssovidtirp categories.
- Afirst category I's i mage i nformation about an object. |t conS|sts of one

or sever dnformatioat AMpeldthetapemagpnds idepjfable bD’ﬁ@e Pﬁﬁ‘@é dapjificationi n
r epr esent §ng0§%§€83{@8\@{@&88@§§% bjects within the i nage may be

i dentifie anp aSsociated with the i nmage or by visual
attributes OfFlgh’é is H&gedramjoéatbasﬁheysteageomlfaguremm firra pingle-ttildynd/ or
handwitten 25 i nformmati ro second cat egory of

i nf or mat SV EteBy GO ﬁ@%éﬁ"mg]tf?&ﬁ'%f St‘ﬂ@%@ﬂé@t‘*”&ﬂﬂ‘p@%%§u¥?'oundi ngs.
At t rifut r iaddU ted to, a
[ st BRoLESTE BAUREE Bt of PRi Sty e o P e 100 ot he
boundar y inféiutias atsmveu?ﬁﬁ@ennecmdftormdat@aﬂq’ 4, g cannéra m@gessmﬂﬁﬁw space
of the obj ect e nsi ons Ofd%$ B#ﬁ the fl% f th é)m nt
definiti Fh'é‘ Q.ij' 19N PIRCESRY YV 13 3 etiL, rPB aﬁt‘ds statistical
i nter preygthpap7eH. the data, tenperature, date and time, chem cal
signature, and bar code information. -14 OCTOBER 2003 W 00/ 59648

PCTI USOQ! 08973:zmﬁmecpc:@soaQﬁﬁmbjeyb@éor@natm:aﬁoﬁatwr? QGa@@%ore, are

avai | abl ¢ 2hEh BRNEbitth PpdiRs Fib. P2 $RE el Qlild PiaBtbtESse by em 280

Becaus
object information processor 290 and camera processor 255 is transmitted

over 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 abplication 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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each parcel has a specific identification code provided by a bar code or
other identifier place n the parcel, all of this ggnformation can be

el ectronically 5 associ d together with the parce‘dent}@d{d@gRggge as

t he assqgl-ati information. Al of the information is identifiable by the
par cel ﬁ&gﬁnl}s?%cation code associated with each parcel. ﬁC&'_/USpO{ogsng

di agr am ofdigeRasdcs i IQMdrsat 400 Py t behY g SErver
Syetem 700 T Tha g A il e 8 i TlocRuShR Adhd 5 pobY ne il
pr ocessi ngtfegins iof information asn bercetelsedtwitlinfdatabadd E35 bfesereer B30t em 700

i ncl udes a servgr 730 connected to a.database 735, a canera processor 255,
an obj ect i nforﬁﬁlq?%ga%ﬁt&ﬁg‘?ﬂs ! 733%% %E‘él‘”%@ﬁraﬁ%ﬁ Adiuraloof year a user

term nal f3fnideds?ne. NISSa8RANaROP1 @Bk 9Bictbladdatesiimk ssor 290 are
as 15 descri bed above with reggect to Fi g.e ad‘F%%Qt"?fBrrIghg?%ﬁEe dat a

pr ocessed dalabase 8o viaretwenki G0 pnd sesss 7309 (Userdemaimaisaps, doessor 255 i s

transmtt r 0.to a server 73Q. Network 720 is.shown as a

| ocal ar e%@(arr]@/{ %PE%?%@@( any %ﬁared%‘f"é% CARENS Y GRBRFING ot her _

network  etedtrguitdhicpmatian a’ﬂcﬁd}sb@%?l@e inf¥Rtion 39 ai<¥rey Fé;gréfairgﬁmt lon
. i

in 20 rrerr[érﬁx, shown as a dat abase . In a preferred enbo nt, an object
i nf or mat i digiantawebdasedrclieohapplicationabpe on wser demeinabd1pr ocessor 290

f ds the tijpe: ; ' . I over network 720 to,a object
ot ocmati on sernanang TPRAHARIRS LEM W ERAHIBAor] Tatedtrd o
i nf orl®at i parcaldnfamatiopl captuicosystéarzsn wbalddsd amiployddf b assingRbpaidlg t he

time starrE) and a 2':'? ggrcel_ identifier, such as the bar code read fromthe
parcel , aPTPRMINGI&rillyoiFig; Bshewsiadagramial asinglefacibynhavingynosn i mage

capture cClp | ' | r. 0 rdgs the
e ot ame P op ot g A0, DA S0 0 £ 8 5 A STIFE server
appl i cat i sarvarmfd® gndafatalbase’ 35 &ty Hdasedtgetarapindraccees\tiee appl i cation
stores th gat .in 30 datgbase 735 using the time stanp identification
Cnformat i BHC "D%FHB RTRYIdEd mgl‘@i%Paiﬁﬂf BrRIWHERPILER YIIEMS$28P midM on, and
cal | isat | 0ilizing #8lhdié BervelT 30 (oFAFEEK2 M5 03 Ofe2Bbf fofihUMRREY 08975

differences in capture tine due to ring l'ocations along Bel't 250, the
t WO parcel information capture systems 280 and stored in database 735 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 focate

information stored on the multiple databases 735 within the multiple facilities
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streans of information can be correlated w thin database 735 by server 730.

" Single facility-servergsystem 700 al so i ncor por at a plurality of user
termnals 710. User t inals 710 are able to acc‘s i nf or n@EHRRREEAM 5

dat abase 735 via network 720 and server 730. User termnals are, for

exanpl e WQE¥EWARI conmputers or any ot her device capable d’]‘c'%'é%“é'é%??r?g

el ectroni th In a
pr ef erred§4d) n%g’glgﬁn'%% 5%6%0%@@ Rthngfl ra£?i| O%E)rod'ﬁsaa(s)ﬁé“ﬁ & terninal
710. In npavcel Wil @tﬁt&lﬁo@ksmgi kﬂbml\hﬁlchrféﬁlﬁl]ﬁ%mtmﬁuﬂ].)@Whlﬁlﬁltﬁepr&ﬁblone 10

parcel information ca%ture system 280 woul d be enployed for a single parcel
processi n\gamf?fw&s?d ‘E'ng‘a’émﬁﬁéefad%iﬁaﬁ%ﬁi%@s ga @@r@sp%mnigttp havi ng

nore th N Fig. 8 a
single %%?a%gﬁan Eg%c{?gggﬁse%}g@&%ﬁrgeﬁﬁ@é@%@ﬁg:ta e A a'(’:dcess t he
" i nforsmat iZBOpﬂ'heiidfednbﬁomrmayiiprzdw pafcel identiffesticnnombiarrsichysd ans 280. By
15 utilizin sin server r afaclll the data collected from
mul ti pl ezbiﬁg?‘?,%‘? 0§ ﬁ?%ﬁ'%f‘%’@ﬁ’%é £ ttﬁﬁ%"%éh%u‘ﬂj‘ogﬂépeﬂ W#F dat abase 735
may be e@éﬁthve@%asassﬁhé/fd@nuﬁﬁﬁ géxlcemomfétam Sapttiré s %s@ﬁ oot an

i npl enent at'i on of the present entlo use 1 n a system enconpassi ng
mul ti pl e dagtiztéd thesnformatidac mhletlnelex puster databashowy alsoritgre 9, al t hough

mber . of facilit b d. d th t t
i ent 1 ornfemater et S0TR Paty AROC R MBI Saree). bl s Pelidfint i on
captyye s\yﬁé%ﬁ\?p&%fihelﬂm@ewrm@@mwmrs ©freBaivedhe ipares MV HYA aCapt ure

systens may be enployed at a facility 9 As in Figs. 7 and 8, the
el enent s ms&m@qa@sts heformaliion digas ursattelmun@s?@mw.ﬁ@ sipRific @@]Q@nﬁ&:t ed 25

connect ed BtusSf frePEiRq Y Vo o bR e s Boi o AR S e e 550" vy
be, for ena%rﬂatéﬁaelQﬂmﬁortﬁteﬂﬁlr@dﬂﬁith&iﬂtét&éﬁeam@bmté{nsﬂméIrgtl;t!imiti on.

Connected to WI %ar ea ng)rhwork 930 is an i ndex server 910 and an i ndex
rraster dairasfieindargationyg hheseeryer 939 getas theussuliaof dre gaaueside theo may 30

b LS SR 118 8ot Vo Bl B EBSbTo BemmesH e ogerl )
dat abaseshaidhg wctessiotthe imfolmiapbe steredlin the datab@sé AACT CBER/&00ED
accesses the requested 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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WO 00159648 PCTI USOQO 08975 940. Specifically, a user attenpting to |ocate
I nformati on about a specglic parcel will not neces i1y know whi ch
facility 940 through whi the parcel was processeiThe 4 HERERBSE:EN

dat abasa,osﬁo%gﬁ'% data corresponding to each parcel pr oces?g,ﬁiﬁ@ ’JE%
& VB ray

mul ti pl e parc I nformation capture systens 5 280. The in

i ncl ude: ipedts epplylemind inddlel Pt MieiffersisibIdfiAmdiRh GBial Aracking

number, the data and time that the information was captured, and a code
i dent i f yiRAEFCAHNEAMBEPD SlaptuEosyraienomillc fastaxamplpes aten@®@o appht ur ed t he

I nf | QR ' er. d b I | nf ' b
i ol pa RS S RPEH (RS8P LAIRERT B eRcR deitd Bt i Pro6aits oni ppea

the parcel Or_Gétﬁ?erlaaptabtmh(?nitﬁetsﬁiﬁéﬁﬁ%iir\tﬁlsftﬁﬁfo@&éé&lreri PAvéhudffSih T equests
i nformatign via a user termnal 710 about a’specific obJect, the Trequest

i s récei Visgepyiosal weight 19io Galculate dimensional wieighdrasad ohdhe stallestmast er

IR _ ; . . h . o
0t or mat o ol ARG, KGR BbRARSadel AURPURTRd BoHBERE B, The 15 ©
user t er womdbrt Téve! ofithe beshmodetfitlana Miemiesindr® is Bemesd i § vajever 730

having accesg . to the information stqored in the database 735. Server 730
accesses C?ﬁﬁg the, disaensionakgriganss. athe idsariribe dimansioralrcanfideneals 710.

The stegs aQEW’é hﬁ%ér&af‘?&clﬁgstotths |§k@fi@66@iﬁé’:ﬂp§r eé&&%%f’%ﬁ%é Q hhe user

after the |'ect specil uery has been initraté scindata
accd¥s placidiopfrnatethevebjeatsd actual dieensionsi afor7damplepd parcand " push. "

The process of shing data to the user is provided by a "push" process
appl i cat FBH"?%%HRE”%& “@@r@@?”?gb?pﬂ@xirﬂ%t@‘ﬁﬁér%'ﬂp‘éwy%%WH@H'Q@J’ obj ect
| nf or Mat baecbPeRy ek itirRArbect 38RIRoR! 8%6H inefRiodd BIMILASAWNP. 25

server 730, the éézh process application analyzes ato ermne if
the att Peifipi@datess|fpréen o thetg aonircguarttierstony ad efdgeeof thbjobct,

char act o et B8 arFkefifigh afthd £tk (P ApVEeER =i (lscattoie

aut asat i ghlenysthstival 9aRlid, @ IawigitieriRomal tnfidtAce WA Ha8siBhegess may be
used, for exanple, to capture increnental 30 di nmensional “revenue by

i nprovi ng t he BYRSsIgRing @ lewedigiensipnal condidenae nthe siestepy wilbnotdipphnsi onal
voeOht LTS eSS SRt o Ehfind PISEIBA R b o VLo 260
dimensional weight, i.e., if the dimensional confidence is below a set
threshold, the calculated dimensional weight would generally be ignored in
20 order {o 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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-17 7 OCTOBER 2003 WO 00/59648 PCT/ USOQO 08975 objects apply shape nodel s

"to the dinmensional infgrmtion obtained. A parceu nf ormati on capture
systemw |1, for exa , attenpt to apply definWgtons sug§crsesRYb& dal or

cylindrical to each object that is processed. Ceneral practice in_the

shi ppi "YOIONEWSEry for recovering revenue from 5 dimensi SFAMVSIER is to

cal cul at | Lopal ' { est. cl qgsi ectangle for
i rregul aforg%){%ﬁésﬁgb’%s. k%%@?%%’l%%{ gg%ogo%ﬁeggénleoﬁémg%ﬂ?rgﬁtmFi ¢ 456t the
best nodEB5f ahd dnskerasids having § dinshsioed! tonfidsridaiselowahé esldlhe

di rensi opal confidence. The idea of the dinmensional confidence is _ to apply
a nuneri PEYORAMCH the dignensignalptrmation wadid.etheoviea ret kemprbigd Wil 10 f act

conform b8 hiife@iberlssr BELUA aflh IBOFIARTNal 710! O exampie, a parcel
_ cannot be defined wth a certaln approxi nation as a cuboidal or cylindrical
obj e6t or any bidhd0 Bain aremplarg cofidelre nnterfate t00Mior disegmsolbectingconf i dence

will be. calculated. Further, if there. are irreqularities algng, an edge of
the. obj cEremenEil Sinenionah ariieml no i 6T TaCRE OGS VO SRBSERF SAB ag 5 | | ne
falls outgbdfsaan Imdigeatodsal 1Bl boAhicH Hrlifides i \gf&hﬁ@éﬁ@ﬁ% gnf i dence

wi Il be assigned. By~ assigning a | ow di mensional “con ence, the system
wi | | not dai@blage 138 acdtival eraldy diodelisigdanpuage dirowser t0(, gindge coetrall i ent

for the r. LeEnsiLo ight,.i.e.. if th | nensi pnal cqnfidence is
el ow 200 pa0RPERR n03EL Hs intade browse! Satt SRR AE NG genor al 1y
be iignor egamiheliPnaiatess the parekl. OTIR fAGeE e Hivafbé 8B8ing 4 Scrollifgy to

suppl enent the_ dinensional neasurenents of the parcel information capture

systens PBO103%hdhereivalspaa separate opdiontwisereathiel images ase stigamecduser s may
ANy . o . . i d
capt ur eacpiriiRElsly B G d Ryl A BRSSP R AT IRy Mok f edie | "

cal cul at 280 dwveetigieons 25 agai nst a captured i nage of the object to

determne if \IKFe "ﬁ%rcel ',nforma}_i on capture system 280 has incorrectly
assi gned a | oW"gi &Rl Todeling frrguagg heewser HE2G displays anvidugher at or

may 13! 5Ola?ﬂsﬁé‘dnéfeﬁcbgﬁ)a@ggﬁﬁél?%oojncf gﬁy ﬁeﬁﬁ]&gbpgyetuﬁiédﬁﬁé‘bi hod such

as applying a 1east g rectang 0 e visual 1nftormation

pr ovi dediar@cape iposmpiledelsing thindimensjonai datarprosuegpby ¢k vertichk above

princi pl ﬁéigih{]scanners 200 of the parcel information capture systems 280. The user

is given the aption via view selector 1055 of control and information panel

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 suppliés 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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that only those objects having a di mensional confidence bel ow a set _
threshold are selected proper targets for reviewby a human user. The
records may, -18 7 CCT 2003 WO 00/59648 PCT[US p 8375759@03%35{@3@;{ hbe
revi ewed by server 730 as they are being stored in database , an ose
records WSAYR3%4 di mensi onal confidence bel ow the level BSTHRIUREITEN t he

di mensi on | | OR: I er w t be applied Wmll be hed to a
user | oca’?g%é@agt%ﬂ%tﬁ{%@ﬁitﬂ%gb @tl%&éréﬁ?ﬁgy %5 Eﬁxgﬁjgﬁe'e%l'é:_wga‘?@astgﬁf%r e

i nt er f ace crOB@ ihterfatss dmalgokittan ihagbe ERplieded tian © BRSSOk vgigenue. The

I nterface provides two separate data streans, an image browser 1010 which

provi des iSEEE TARdPRLoNrned sutine. jAlterpativelyas user maytbaibiveadhiet y nodel i ng

I ; . ' romt i,on. panel  1030. The i mage

br ovmor - 1OFSCRP ST ad BinE Sablited BRECbE £B' o RISt e |

i mage$ ar defidedhe dop siuntaca cn‘dheldbjertg. Tharq[s_t!a%'én, fﬁ@effgmt;,ﬁeeﬁ{ucgg at zeB?(r) \a/tlt Se
' ' . . ane ont i nuous

an | rage. SIS, STETErfGS iR P aliges e PRE i dor SrampleTrRmOVe Lol

real ity meggiddBrd RISNASSirRIRYEHy J93% %t%@@%ﬂ%ﬁamé? | andscape

enconpassi ng belt 250 and any obj'ect's on rtdal | andscape
i s conpil ed usilUaing ke dgifremstion avaialle tptieeuserd doyoptivn igayivérs &b eithei ght

t rcel. informatjon.capture systens 280. The user is
;ic\ellgge{ ﬁe%@%blg{%e {';Ti%ag 1S et 'EEPYFT q'l%@ SIBIA! MRSt Fgvenye PAEEEEM panel

1030100 M pakclcRtotifof di(EREA data, 318 hiviolkd RS ABl phrEYl N andl es for the

20 virtual |andscape. The angles are shown as, xanpl e, top, back,

left, right, dméhepnldatapeeesspraness thagser stquelsts iformbatiosefmenvi ew of

belt 250 ' [ he,.i e browser. Usi rolli bars 1035
and 1045, Soface 38 BY Eifaind A3AaRER e3P send i e cpliltsthe:
di rect i onquéhemagdsd, folf eramhpld)f0paEkdgendeatfdatibhddde! ®ar £8a8! irﬁéki(@gelo50

di mensi onal confidence 25 val ue 1040 and parcel identification co
(shown as “a"@%eé&'ﬁwg Thimbe) Thesgueyidnay alsorke paeausstifar qlfslysmaatmn TBe
arc ma. i Jf [ ' |t |J anguage browser
EOZOQE " 8[r%?ae fgﬁgfﬁg b%‘iisellom%/r?ﬁ%ﬁ’c{r[]é%ﬁhre Ll f Jgggcﬂe%gperxo@ offifhe"
As discussed above, the proper server 730 having access to the proper

database 735 will access the information 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 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

informzuon). The system may include a default, such that the information
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_parcel in a different color. The di nensional confidence value shown is 87%
A nunber of options be given to the user to alger the data. The 30
user may be given thrembtion to split the parcel, &e., t 0, GhRBRRBodROSI ti ON

to segrrent an object that was perceived by the parcel i nformation capture

syst em t'0CH&53%48i ngl e obj ect when in fact two separate obfEeHUSIRNIE

it at es AL ¢ i i N8 (8t Sub ol SR o S e on e

interf aceth@aebaog@d pahml rdyrmibaticxpehptacs systéMeIBa. r &s showhsalrg. a1vedd d
shape fromthe conbi utI ine. Alternatively, a user may be given the

option toYgE" YRG! BEPP IPR &0 stap: hediowi gt inagsisnraverse the floweof imAgRSs used

to 5 defigerédiart PR oW beink the object. The user can, therefore, renove

cindividual irregularities i the outline of the parcel to, for exanple,
remov® out |l i néAn attempakive useétsse puﬂdmm:iobgtatatao@ess wouldibe pfdrl examaple, of the

parcel . thelnforrrat vai l able to the user tion js given to
ei t her U% R §%lcsap8%ra?ops gort qontial.dpst parcel @%Hﬁ-yt%hgg s r evenue

~ based on a8 ste@r@laﬁalsamxé?fce%ftpﬁcﬁggé%ﬁdu ARG Qipdifes he next

parcel. In the data access procesS the user requests I nformation from
dat abase irdgrpation ehautihephied doeunghea queryyamd)apyroaéanMenTbbJeatat abase

 acki ng. omafen & Ak, TECFs Gy Sy Stvittanterfans 2800 o

i nf otorat i for us’b‘SwhénriﬂJ@atB@e@pémél baéétﬂibnlzﬂbﬂ’fc@ﬁlﬁdeﬁﬂf @a’%ﬁ#ﬁ@nﬁé’it é[? at a
sel ected period of tine. di scussed above, the proper server 730 having

access t oP@hgoge @@@ckw@t%a%@ Menyiof thexswse opiinas prvidedtiyointerface or war d

the resul §6080rkiquaBio JTOR GIRAIRRS NET Yol Ysd) RRUR 04 SaRgiiset O

i nformati on d user, Serv

avai | abl epalrdemmm’ltlfm:atlabnutnt@n 20 séarmfeldblﬂ?zﬂ fddteAthavLabip procedy. y t hose
ormati.on requested. by the user. One exanple of such a

ool T oappt ThSsvsiEiatptidgs skEdscs ey iews of g mismetioa
pul | app HeRee 1 PRt iNgM3gdvi ded by
RTLE B e RNy Bl M RBEIACA B AR FReRDY e
capt ure sSamera 286 and atlwae d’rmenscenaémoﬂﬁbofrtambajt 26rand dbjedtbern nf or mati on
belt 250 in virtual reality modeling browser 1220 as 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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provi ded by the information capture system 280 woul d access dat abase 735
and forward the stored igage information captured b arcel information
capture system 280 at a @@l ected tinme. Fig. 11 shov\ﬂn exedPicriN »54f t war e
interface 1100 for providing the security information. An eriod of tine
30 st or &P P98 at abase may be accessed by a user (the da 5%5@"’?@;’/5 store

the -informati j I 1 C ayvs hefore erasing
the infom: . Congr Aol as R the Ryt Ty BiEugsiehtto B s SR B

i nf or mat i e arR frofm EEASBERRPOSK tWE PRCAREEBNREY piSitest the ifvamicryed to the
user will be the information fromthe current date and tinme for the

sel ect ed PEFosedingreinngt isoRtengadinat ia spacifigationandesamplesttey. 11, the
user is gj | : j il fl ow of
mges. oIS SPbARplaRy B it W Ycled 4RI SBIrnd ibdvarlienl, M Ype
of data abelagsndicatatl bethd fofloevagplaims. cust oner service, operations sort
control, lost parcel attribute identification, and security and

surveill ance of package handling. The user supplies information about the
obj ect through a query and application driven object information is
returned. Fig. 12 shows an exenplary software interface 1200 10 for use
when | ocating a parcel based on a parcel identification nunber, e.g., bar
code or tracking nunber. Many 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 provides side by side views of image information in

i mge 15 browser 1210 provi ded by the canera processor 255 as the parcel
passed canera 285 and a three 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

al so has 20 the option to change the perspective viewi ng angle of the three
di rensi onal nodel to, for exanple, the opposite angle fromthe canera
position (back), the right side, the left side, or a top view using view
sel ector 1255. For situations where the viewing 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*ﬂﬂichll gt!:';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{jerat i an (t)f tcre Scﬂerﬁi fication and
practice of t /8 PIRFEATIEINCNEGISHPEILGT RGAUFHI Mnp-degepdiil SRS at ¢ he

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

cl ai nms. @y§ '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

systemc ri.si.ng: an object dinensioning systemfor producing
ti ne-depg%ﬂ?dﬁ?ar?gnsi on information for each of the objects 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?%#hoﬂ%h%ﬁ w‘gbg%%g%gggé?é&z es of the

obj ects. 2. The sys , Wheréin 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 gﬁ Irrfalt ?ig%rﬁn@@g{, %ﬁ)g?l:jq%gﬁ@i\gppﬂn information, and electronic images each have
time stamp information associated therewith.

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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4. The system of claim 3, wherein object dinension information, object
identification information, and el ectronic i mges of an object are

correl atabl e based on the tine stanp information. 5. The systfigeRbogl ai m 1,
wherein the object identification system conprises at |east one bar code
scanner. 6. The systemof claim5, wherein object dinmension information
associated with an object is correlated to object identification
information associated with the same object using information about a scan
pattern produoedatinpn tdpturbanededier sbtainkey irfiorehationdrost aagh objeot, wiierein. 7.
The system.of claim1, wherein the objgect .dinmensioning system .co i ses at
| east orieVEPEF caPUe mArS JiddRe S ARy S SeaRfing THealth Al WASIRIE SR means,
f or captstahnigg miaos edimaharsbosty falised basednovtha griemtatidreoftthanbjeotstonnteans

rel ati Vﬁ to the sﬁés,tem conprising: a position systemfor providing

posi t i onEI"SPYf BIS3H% on associated with the transport nmeans: an obj ect

di mensi oni ng syistagmchpturegs\athne fongratiucian $meped offte oljecteyarfdor t he obj ect s;
orientation ns,for determ.ning an.orientation.pof, each.object on the
Lransport . melResheNn g St~ PRa- LI Slips MR dhs Brsiisne! Momatieqr oper
2003 i nfandnadnmpating apidelsef teadtgedto usiah tiss pogitpniahihtormmatioroand thendimansioobj ect
wherein . fthe ti mage capture neans includes a plurality of scanning neans and
wher ei n "8 anni ng nmeans is sinmultaneously focused based on the
orientation of the objects on the transport neans; an inage capture system
for producing i mges of the objects; and at |east one processor for
associating tine values with the positional information and conputing

nodel s of the objects using the positional information and the di mension
information. 24
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