WD 00/ 59648 PCT/ USOQ' 08975 SYSTEM AND METHOD FOR DIZENSI ONI NG OBJECTS CROSS
REFERENCE TO RELATED AFggel CATI ON The present appli lon clainms priority

from Uni Ggslgeedlies Provisional 5 Application No. 601128, GiSyuddoogsdsApri |l
7, 1999, and United States Provisional Application No. 60/ 1%, 620, filed

‘August 31, 1999, SVSTEMANDMETHOD FORTCIMENSIMUNG OBJEOYS! ef er ence.
BACKGROUND OF THE INVENTION A. Field of the Invention e present.

i nvention relates to systens and net hods for determ ning the dinensions of

an object. B_ Descri b% F%‘ﬁ tod t erate on | arge

nunbers of objects, @h RfE %%%%RELA?EB AEP }é] es connected to
a conput er syst&he presést appleatibhohdig pHirey forcUhhed Shatea Rrovistdrigts of the
obj ect s. es stens_include guality assurance vi sual inspection

.of such s I : ! .

‘systens. I/WPRIFAUGRNGY Q@%@LW@AM%@PF'& s1R99P. ast dnited Statas iRrpyistonad det ect
def ects i magh-atidrENG. 86} Y F WHS def ect
,detection sé}gt eams co'rrpg}r%%;'%}(gqg%%gﬁg%ge%gisﬁggscaﬁne%{’ga‘g%%gglyt he desired
char act er iistogmrated?benkn bymeferentet he i tens bei ng produced fall within
al l owabl e tol erances. Angthes. i i aut omat ed obj ect
characterization systens=g e~ KRoh—t Nel'Sackage shi ppi ng
i ndustry. Packages gi&qdRkfaYd #RéntibRr exanple, with bar codes, wherein
various types of bar code —scanners are used to read the bar code applied
to a Warcel . ByTdecguwdsent inhenttsh ieidlesrtatsystens and dedhods fdreldiemmiopde, a
conput er nnected.to the bar code reader can determne, for exanple, the

SRR i e PBiect

address t to be shipped. Such information can be

used, for exanpBe, tpDeaseubfort BERRRRKAWEt tO the proper destination. System
have al so been used to determne the dinensional weight of 30 packages

bei ng shi pped. 17 sdptenshilat ppesttepyi lnpoe hambers abobjedts; drhssrezkn based on
th I gh db hi . The det 1 nat i f
hi pping. eI BE MGy o et e s MHAEEL AT 1 ci enci es

15 automatically determine the characteristics of the objects. Uses of such

systems include guality 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 coé:le
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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| WO 00/59648 PCT/ US00/ 0 5 where, for exanple, thihi ppi ng charge fo.r a
| ar ge package contai ni ng I ghtwei ght articles fails conpensate the

shi pper #on ob/bss4y 0l ume taken by the package. By det er m nimgribmodorensi ons
of objects, shippers can allocate space nore efficiently and charge rates
that nore whenedoekyamplel tw shipping clergerfoes largepackagardmetapingyst ens have

been used Lo aut tj.cal Ly determ ne the djnensions of packages being
ohi pped.  FLORfE@TGHERE: il Crctipersas Nosbipo i DeXolgme BRSaLY of “two
i ght showmessaééuargéa{js)aaé@:ﬁirﬁﬁg tid 9ﬁﬁer§§ﬁﬁ§6§o%@@&?gﬁir@nérk'd%?naéllo?fétéys of

| i ght sensors) placed ™ perpendicularly. The package sions are
det er ni nedspgcamsry effisentlyearkbchangei rate othab aeire ldcghtatelyoediect et i s bl ocked

by the. pac ajent No- .5 815, 274 for VOLUVETRI C NEASUREMENT OF A
PARCEL® U1 N DR ee 9 n: Dok KRS e BeR SRt 1o ShBamelirliiry 17, 1998
to Reynol detepinidd theddifheres of pEkBgEs 8kirlj SMppLEN I%Mseaa?éréﬂdaﬁar CCD
scanner positioned over a conveyor belt to determne the width and | ength

of 15 a pafteaty M VORS4941 1deanhes thsouse pbiveallight shaverst(§neaeabeys af o

det ' : ' L, T i ght jects |ight

Covar S Ao sy AR e RS VA L7 i

th | depépetheficerariyn €T thdn ' erfsibMARE i j ect

gf ?Lesz n\elgn?j on is ty(;,eTr O\ﬁ/?(élgmje??m? ent acceggte;fﬂgﬁzéﬁe\w?ﬁgge&é@%mvgl Ju(ran(;

of i nkbr rra&)%wnaﬂ)‘aﬁacamggt shewer thah s bleckedbyghs miaskage. N.St hatertNebj ect i s
e . : : . . . ned

nfor mat oot a4 YOSMETRICMERSUIREMENT Yr R RREE siNe Rigke’

utilized tlINIBSCHANNERZNDHERSHT IBHMIOFissped Febbudgdi 7,i 1988 twbj ect s and
advant ages_of the inxe,tion will be set forth in part in the description
whi ch f ol | BR¥NOs et ¢s&4 3 matkod 9 dbnensipoing wdng @dieardebh, or nay be
| ear ned bysdpdridrineRi | :?ag‘t,' | : ﬁ{gi!,- \ t he

i nvention ?/VI‘f'HH bg%r%g%fjiege eg% at Fg?rn%%ﬂpg%argr{eezﬁ{ﬁ% t le&me en%%?‘@hg)frrld

conbi Mat i ohpapeelandud beight poanmergasitionien adjacapipente dedtl tai deterrdtheltheachi eve

the obj emﬁei%ﬂg o%. t%eaﬁ:acrgélqal%ceehg\{ighp seterglseorp;yrgﬁa%%seiigrﬁt tgbv%rd 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 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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invention, as enbodi edﬂd broadl y descri bed herei a first enbodi nent of
the invention conprise system for capturing inf tion about objects -2

WO 00/ 59648 od7%e848US00/ 08975 novi ng al ong an obj ect transpopdya¥si@R»sand
i ncl udes an object dinmensioning systemfor producing object dinension

i nf or mat i omoking albag @ evjest tranmspain] Setemi alehincudss &0 Bbjae defehsioniigoduci ng

object identification information for the objects, and _an inage_capture

syst em f or SYHEAJE! RPRIGNG PBIgCEAMRNRN Biformation fgyihe Qhjectsnan obigdnd

enbodi nent; Fhg. | ' ' ~faci i : : LNg,

ctoring. o ARG Hr Prad ek hBEl toehinedo e Moot T BT

obj ect pr oeljesisngnél @i imageesapteradasteindfod peottliding keisksorit ihagss obtiee obj ect
i nformati Onh ¢ ture systemlocated at each facility for capturing

i nf or n8t i ol J';‘.’Lgrl%about obj ects being processed, a server |ocated at each

facility for stprd @Qcérﬁtfeniﬂ&ﬁﬂﬁ@ﬁ%ﬂﬂe%%ﬁtidrﬂﬁnQ‘iljeﬁ-]‘féélit??‘éﬁ%rﬁrf&cesse‘j at

,that facility, an index server for identifying the facility at which the

i nf or mat i oPPRIYKRE. stodag.windh aserdsing phiect infermatipredbtdined from atlleasbodi ment

of the in t h f .r.ecovering.revenue 15 based on di mensi onal
wei ght :sv esé@?%@?fggésﬁﬁgﬁaﬂ['ﬁ%s &%%%&'BF%\CEAH’W%%BS ﬁ?@?ﬁﬁ??bﬁ’%@gut t he
shape of anfarhiatioh,capt@ecssidd bdieaapeatRdatifiiyoforbpliting Midietisle a three
di mensi onal nodel of the of the object, calculating a dinensional

conf i dBnceakit ebjasds bainghpracessed. e saivee lnated at esebifadiity fve starijethe

Snee” e . ) ; iy o ) o0
captur 19 AR o 5y BB e AR 1 oy 306, TR BbF
the i magefoofderitiyingjies fadility at nemtrepiefarhestidroassadiated witte ebch ddjedthe

nodel to the object, and accepting the three di mensi onal nodel or not
based on df St¥'Rfi cation from the human operator. It is to be understood

Lhat both the TIALLEHd\EmBEARMAY ATRE ThRINER £Abindd of ecdlrngelandg! al | ed

description are exenplary and explanatory only and are not restrictive of
t he i h¥entbased arsdhensiedal Wiightiscdegrabyedras idchwling stepgoicdaptudng

I ncorporated in_and,constitute art of this specification, illustrate

![ he i gv ent'Fg:ﬁméi’HB”ta(l?&é‘f ﬁ?ﬁ SWQ%O? A objec?, processm% tﬁe 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
tmage 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

ig. 1 is a block diagram of an exemplary parcel information capture

system.



description, serve to ex in the principles of the igvention. 30 BRI EF
DESCRI PTI ON OF THE DRAW Fig. 1 is a block diagra f an exenpl ary

parcel invonwedekon capture system -3 WO 00/59648 PCTI USORCaskebosdrsg. 2
is a block diagramof a presently preferred enbodi nent of a parcel
i nformati on capfig-e sy8tigek diagrams dfa pregicatly prefsfrrechembediphartyofzer t i cal

di nensi ona : Filg. shg two exenpl ary graphical representations
of procességﬁ%gﬂﬁgﬁgaygh%agﬁwgrﬁs A di mensi onal scanner. Fig. 5 shows a
graphi cal reprefantais @ﬂiiﬁrahh@fQﬁé&amWerﬁcMinfé?%naﬁSé&%ér. as seen

[

from above a parcel transport system . 6 shows a graphical
represent ati on 65i9-thehewstwpiexemplary wap geprzsentatiorssofgronessaun t he

side of a eg{atCﬁ mtd Qgﬁ%ﬁgiﬁ%ﬁgiﬁg%l %é)arg]ieggl 7 is a block diagram of an

exenpl ary system confi gurati e facility server system Fig. 8

is a block di agFagnSoshows exgraphital répreisentarit bOMeSpRBLIGRbFf 8 bat dddle® _
nore than one parcel information capture system Fig. 9 is

facility havirg?ﬁ .
a bl ock  di SAUIRISS SRERIEADPRPYE SyRATER) EansRerisystiepn for 15 nul &bp! e
facilities each ' L.C, ' %si t syst . Flg. s a
representation gﬁ?ﬂ%@%ﬁl ra;ehs%a?E\A/ar ggﬁ}\ g’?\‘%@@%%&{%@ OFﬁ%@(SﬁOQ&, ng
i ncr enent ascatinesr@si sewl froeviusidefifa pdrtel BapspeRrsgsemiati on of an

in providing security information. 20

exenmplary software_interface for us i ]

B 18" %0 ¢ oBleE Zum bl poram of amarypisnt F¥gles:sonfiuralion fare
rovidin ' [ a user. DETAI LED DE I

IION\/EI\FI'I O%I ﬂgggﬂ?gwg%g\%‘ﬁr Sﬁ)og\t/\%rﬁé made in detail to the present exenplary

enbodi ment of thig. Brisenbiowh.disheme vé anEoesiiihe sydtenseordiguehiiense 25
B;?Pgr S W éihg%efa%ﬁﬁy htar\}{n%ur%%?g Ehénhgng r;J%\pé:er'llQ;rsifc;[n%arti%fnecraptn?retsr;/estesrg.rre or ITke
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
.paris.

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 perpendicutar 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 int ed to enconpass all packa‘ transport systens,
I ncl udi ng conveyors, r s, gravity rollers, etc. "the follow ng

descri ptworne/seé4@ng the belt” means neasurenents in the di rregtusavesdhs belt 30
motion (i.e., in the longitudinal or x-direction of the belt's |ength).
"Across the bdtig: Trahaves araxempiantpanpet ipfordiationatapturet dystetir@tinon of

belt noti L 4.E. L.n the transverse or y-direction of belt wdth) as
shown in %%Eﬁgrqa:enqﬁwmﬁ%&%@éﬁ@c%ﬁ Gﬁfﬁf 'Q"f'gentf—‘?'b. 1 shows an exenplary
parcel i nfor matpgitet aibHAStGY BhSNIrd &Y stei a80QUPARES ibihaorh BbSGt aspect of
the present .invention. Parcel information capture system 180 captures

i nf or mat i GWIeBSMaSsEY along hrlk2PRg Theontprowtionaspiureddoi edeh aljecbmayapt ur ed

¢ h ab e " he. wel obL of . e ;
“encoded i AEGfe (B eint S RIbiGOE B iRtio soboied ML Bor bde BhBhe on « ne
obj ect, t lbjemsite positibnidiehebheebderon el dbj@&Otheapoditidy of He difjectadh ect ,

.and the dinmensions of the object. In a preferred enbodi nent, wei ght
i nf or mat i &¢I AMIMEGE &f the ebigct aindbihedimangipnstgidhe gbiagt. imeor mat i on

capture S?é%@ed’@%%\b?ﬁrpeﬁt Weaft ﬂ?&rn?ﬁlo% i 1. dgirr}%g %g SR4iGS biHet tha, Mot 1 on

past the parcel 1 nformation capture system rncorporated into

t he syst eithé paoceldnfdrmatiohl capturses\giiem. nfowewtn, anscalenopivabiaiabile a@nt shown
in Fi % 1, th‘gﬁgarcel .information capture  system 180 incorporates a belt
posi tion SPELHF THHOLAN Rastdbe P sR/HEIBmatgn caplyresystesn 180KaY Bede capture
5st em 12GheiBol ABAEAMMSHShIRIARE collt IR iMARSEGA! 140, The

rel ative positions of the i'nformation capture systens IS exenplary only.
The positions df thaemsysdiment showbendfigy it débve parcelbinformatien caipturg bel t  250.

her, whi| | inf ' is shown with
Simgl o pr SHeETRA BRI0COIPTRES 1 B EKBBIET REORoID. RAPIESMBAS B may be
used 10 PEOYLAE 1ADOGAST dicCatRbid 5V4t8m 150 AR inYadd MRurdspMeielBo, Further,

the individual data capture systems” may incorporate their ~own processors,
The W8l t gosia percasgsr §d010heraalive pobitions mi ¢he irdormiatiasr caption t o

D oCeSSO! shipd RoeRBh bR ot MR T SRS S BT o
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 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 vatues

for discrete points in time, processor 140 can accurately determine the
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25 exanple, a specific x;‘sition or a pul se indi catw an increnent al
I ncrease in position sit the | ast pul se. The posi n information

provi dedvaye@sdets position system 100 nmay al so i ncl ude i nfarrratemzeabout
the tine at which the position information was captured. In a preferred
embodi ment PRFEasY heltiA) fos asy sipgciic point imetinnal Ferthier,Hoy hdoptisg then

i nf t] hel it 00. Inf t] terninabl e f
the pos t 1 B SEPLOR e liocs BRY oL Pt 20D e R RfPisefnatt e sation
i nf or mat i oposiBpndet beli260 =g they haps patd)nfoAhEESn chpfurdisyefaha gepitRes in

time, processor 140 can accurately determne the -5 WO 00/ 59648
PCT/ US00/ 0B16M 633 Aelesming popwlien ¥shiesdpr ghjectpusingitine stampivaluesre.

Furtheg, byg Qfécﬂ‘g“@gﬁ%dﬁ%w“ tiaar?nftopr@%p?}?j ects placed on belt 250 remain

at approximately t ositron on 250 as they pass parcel

i nformati on capParesisyfermaiididOaptuine systpst ¢80 ko BebAsdrakss paTbiéstn val ues

for objects. usi ng tinme fﬁ’t’ﬁg? v%l ues 5 associated with specific collected
g iPo

i nf or mat i oML CRING; SYF Uhhepiems pEpne iformption ahest the at es an

ool ect - o PG, Wicktd dehAghildCan BHER SYBE QYRAOULIRE B OfdFRLEARpRPOUt T

| ength, width, and hei ght an object. e’syste opérat e by,

exanpl e, PIgEUG sENis onietectnoneEgrEticeETrEygR binto theeolgipconTie shetarhs efdo  The
systeg(? al so 30 it{lcgr{)ogate get ectjion si/st,ems. The detection systens
gener & | y 'PERERQYE UPEGUPN SKEIEGYS: r Loe delecdion sysiame generallydeseitae obj ect
or energy &iffadr dRSrghEiledb@HORIIHY sliffcs Ui lfh%ct?o'&lt,t 5r%é?ﬁg‘%ﬁét wggﬁ"‘o?yﬂ ens
that detect reflected energy operate, for exarjrp e, usl principles

sim | ar tdloekeddy tbe sudage of thesobjest. The sygtenenthat ketecletfetteener gy t hat

is not blg b h rface of 15 the ohject, for exanple, a |ight

!sflower, op‘%ﬁ%@g (%{Psélrﬁge’i&t%"&ﬁ'ﬁe%’f‘gﬂmcﬁéﬁﬁ'm'&ﬁr g ‘ a§d?frr@éi§rgn one

si de of t heysebinecTiRNGytemdihali FRBSI SMSLy ARAARY il bICTRRDY ARNSGHEcOBft he
e

opposite side of the object. The dimensions of the object can b
det er B nedherPRieeivferrexamplpor igbhshewen eparateysiig atwsaimensipnal serayor s

e o) Y SR Bt B SR S i N NGRS

tinme. | nstesstgyistinsbraon the bpposity sidediahe dbjddie Theldireinsishd btHeb) ect

travels alocg}gctbgalr'% bg%%tgr?nsi;[\eé ir}]evi%aj; gfct%edpioraeigg io(f)?l'iiengrray 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 value 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(‘ processor 140. By associ ghaing a belt position
value fromthe belt p tion information with the ta captured at a given
time, thewdmopssagessor can build a three di nensional nodel p@ftgosa ect
using the dinensional information captured. For exanple, the system may
det erni ne inigeprefarrad embodinenth dhiget diofenslvmabbjoetets bf each aithé objecs t he

hei ght is gat. tine 3 the height is z3. By associating each of these
sanpl ed val%ﬁet?%vaeﬁlharﬁo%?ﬁe ns along the object, the height value al ong the

obj ect can be mpaet&dnfob@alibhTablire'sYBlehPs6 alkAingfudis 4364 dbeep! ace the

nodel of an object in the proper poSition and orientation on the belt.
Ml tipl es &BPBEE sidignbeBeaadss te barwsdetdraan ohipat dleing seaposd nianise i t he

objects ca I . -6. 0/ 59648 PCT/ US00/ 0897 In a preferred
enbodi ent %”?' h"?%é‘?agioﬁg%‘g‘%’@gg? 0??6%8‘ € SYSIERLAPOReH HS B @ﬁ‘é’a*’&‘?ﬁ bel t

are creat edoBareading MasHrBRIAnd AR 6Caried SEFod§halobfeding difigenp bar code
.capture system Because the bar code on an object being scanned may be in

5 any ori eR{ighiaienarelative ke thppbiect Tie infgrpaimroberaiesdinensioningl ural ity
f b d Is th bj ect i
it ferent  SysERIGRISERR piidint 1Bk dhifie BEEEORE (B AR oy sy ST BPorm t he

di mensi oni nged sy &tars)thé hae ebbe ajaptlirprsystent at tHaepraper efistbReebay tigode capture
focus the bar code capture system at the proper

syste can t%e gse%{g

di st anCe. PFEHEI ENbpdiment. dhe hmpsadasapiure system 128ds, wpefare syst em 120
I's, theref i | F el [ sioning system 110.
Further, i Phtﬁ’ﬁ%ecggg?%?%ﬁ acrogg%ltbi]egft Egﬁ%ﬁ%&’ﬂﬁg@g ejrg(;ﬁ%l?s determ ned by the
obj ect di nensi ohunbes ystherpdsition atvesdittid bekeof tHrobjeet s dergmised by the

tel dir der t | de ' depth f 15
<1l + ancofOPS BTG ayFier 1 Dol e oRLbrn GooF FPRHe CakPOht <

si nul t aneogsparapag ddsetha draer ﬁpﬁr%vrd%agﬂgbgr %c.FéHﬂiﬁgrge ; fgetermning the

orientation of a scanning beam that scan ar co an obj ect passing
the bdf codiEdianearslysgansing different ibjgstshaving differspd dweiglitst he bar code

R R e T L O R
traj ect or yorientation 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
relfative to the source of the beam can be determined. Specifically, the beam
20 produced by the bar code scanner travels a specific known anguiar frajectory
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 mode!



I n space. By determ ning time at which the bar c scanner scanned a
bar code, the portion of e beamtrajectory enconpa d by the bar code
can be dayenpokdsgsl. This informati on can be conbi ned with therpiydbRsgswd i on
captured by the object dinensioning system 110, i.e., the bar code scanning

25 beam supteddsd fronetherdimenisicnangotmatigoshei sy dodesiptmatiohatiamMaetio t he
bar code scanner. The arl% I@{qposition can be mapped onto the three

di mensi onaFeRbERSACIRIR ﬂ} BFORSFiOMPScr oss the belt by correcting for
the differencegdialicB®oitsitE s L RRSiE the belt 250
during the tinme bet }A/eert\jjbtsdhe c;;tﬁlﬁéﬁﬁ@dg&zﬂ%ﬁ)%n%sl onlgfdrﬁ{r%ft@brmtion and the
capt ur e 30asgotipedaith tioel ebjett dpyravirelatingydimemsioria gnfolaliet of am objcangul ar

positiQn ip. ace fromthe. bar, code. i nfornmatjon_w t he t hyee_di nmensi onal
odel | 3 WONIBTE CRder B TR ioroecs Bisch e Syt s ehe @i aRsrn

i nf or mat i omerhdly thaTpropeediniéiesiBRAl iPforiRABASKH 8 pré‘%‘bié‘dé.at ed with the
proper object. Because objects nmay be defined by tﬁe bar Code information

associ at ed wi t hPereeldpfosaatiopycaptunecsyteémdl &1 alsnsnocomlorates amiaidagen of an
object 5 w Wnformation of _an object, the system.is able to
associ at e ?%E’Jrﬂrjégrr%p?t%ﬁﬂz:%r Aﬁ'@ﬂeﬁ%@ﬂ%ﬁ %é?miiﬁp%‘w%"gﬁ%'rﬁ’f@%%ber

obj ect. Pabeel otbjéél@rpb@ésiirﬁ?@pﬁﬂi&l%i@rﬁnﬁﬁéﬁ&b%ﬁﬂe@y&%rﬁﬁfB@fpFH_' N 1 mge

capture system 130. Inmage capture system 130 provides image I nformtion
about 18bj ettfarmation mavdee.der examplers blank eagtwinide oy solomimage ofheltidfige 10

I nformatio : I | ack and white or color . e. of belt
250" and + RRdgte BBiect?indTEBMBayRe R AL ARV o Bidren el it o
devices ((TIBF). As witt the irfoinmdtisiBidvidedPbp the B ithosithts HRliémpasd, tion
system 100 ect di nensioning system 110, and bar code capture system

.. 0p
120, the PhiestHimenrionngsysiempy1 G ped basgedeprrivee systeeni2q thesoci at ed
with the tj i I R LS Wl 4 I.ff erence
bet ween t hin et piidtt b the gl aBilre BYstih 6 Bttt el 716
bar cdfle cajpwhbich it Bysaporek? OBy ajledeinminge & tiptaid#fesysdebetinibn hacapdineg t he
informationf.a out .%ﬂg OSiéiipo of the object on the belt as determ ned by
t he obj ect rnft i Bé#i€by t he

of oo P e g &Efﬂlmmﬂpwagesyﬁfﬁra 148, ibsR cpde vrakH

i mge captsflem 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 amci ated wth a particular Q ect. Specifically, if
it is known that the ge capture systemis ten et down belt 250 from

obj ect ‘gbg;ﬁé%fgm ng system 110, and the tinme necessary fgtﬁﬁgggée){ﬂjg%t to

traverse feet is determ ned using the velocity of t, then

i mge i nf ot@tdnerecppiioimestic sé fisatdpe limmeRerbrl infRmi=8bA! baecdde t he capt ured
di mension_ 25 information w || provide an i mage of the object dinensioned by

t he obj ectnfoEmaeri i Haagy yfermation detrimined &om aspeewatabigct capthe e system
180 al so i@ﬁB&Bféroafog%tﬁplr processor 140. As discussed above, the designation
of a si nglae processor 40 is exenplary only. Each information capture

system may i ncéy passahty préferigdesmsdimeriinef theqeessidnfolhtibs cepayeded to
.derive information fromthe data provided by each of the informtion
capt uPe sy¥Piers 186198 Fig.ot issshpwn @spagee! intargiatencapidieatystem 80inor mat i on

provi ded E%’g.gzgcpamei§%rﬁ$ﬁﬁﬁrﬁﬁgr%ﬁ¥§%%8\ﬁqs%%ﬁﬁf&8 in€ Oggﬁ'g oo

.ot her gat Informati on so t mensi on 1 nfornafion, r code

i nf or mat i sarticahdimensjening srarmters 2004qirejentingdifreosionirspeciriing beaact can be
associ at ed toget .. A presentl referred enbodi nent of the parcel

o o mat | BANEHIR 4 b G Srannas® oA OrgIecinad SR SeSnpIGEEf or mat f on
capt ure syaitems2Hb vkt £50; p&cef?ﬂé@haw@%, SO EAPIHY &orf ¥SIin§éra280 IS
shown as I ncorporating vertical dinensioning scanners 200 'projecting

di meri$i on28, shjanhinhermxation ppateseon29230ambra praesser2biars ithgrroj ecti ng

bar code igﬁnning beam patterns 240, belt 250, parcels 260 having bar
codes 270 ereon, canera 10 285, object information processor 290, canera

processor 255, eaRdden29des usédlo cBReRHPdetSPnihe posffbnt o8 thbaGE)dr det erm ne
position al ong conveyor belt 250. Usi ngtthe captured position of the belt

at a specPelt@dfi tésingritie capturedapasition ptthepbelt et arspacifis time,iand st anp val ue
S50t o Sl IREBRLYER I, Ay SRR Bk SRR S Phshiiel L "
i nf onyat i ehirevptaticedfrahpanh objiet Obieathe stdiap VRiuObambehrlt té Poliderpasur ed
using t hecgrr.l_g%%g;‘ bzegt\%eemkg%bijesét eIncc)ir 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 belf
250. When belt 250 moves the roller turns and shaft encoder 2395 turns with
20 it. For each small angle of motion in shaft encoder 295 an electrical putse 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 beit 250. The
number of scanners provided is determined in view of the reguirement that

the entire width of belt 250 is preferably scanned by the combined action of
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exanpl e, a shaft encoder nnected to a roller (not wn) on conveyor belt
250- When belt 250 noves WWe rol ler turns and shaft oder 295 turns with

20 it. F%oqﬁ%glmgnall angl e of notion in shaft encoder 295?@?{5}%{?@95{ cal

pul se is produced. This electrical pulse ran be sent, for o]

obj ect i nkigs gagmrsprmeeamns;’&qn@%cgﬁﬁ@fsr@waﬁéﬂﬁ%éyzpﬁj GeRAmitle fﬂée belt at

a given tinme. The position deternination is nmade for exanple, counting
the numbeheightgiiobiects sbdialie20 Fhepenifih ppsitibnp acses balt 25@sshaned Hynt o

di st ance ZEHH%%%P?‘J(%%%@%%%ZQBI ation between di stance and rotational

notion of the’s to the encoder. By querying a position

det ermi ni Ng prot4gs3 shbWs daBile ViewbPaI R ERIbIRY VeRHSA dirk@AsiBhify Ji ven
time, the position value of the belt at that tifme can be determhed. The

di nensPoni B§2EYRL 4R Yestigalaimensineingrasanines 200dnclfies adbeamn s80rachBae

vertical dj AR I e bove belt, 250., ' The _ nunber of
scanners pt 05| gggeﬁr@g%gt% gﬁﬂﬂgd%ﬁg b\sa%grg\fsd%ﬂ%ﬁge qair?@ﬁ\gﬁtbe.t%{eﬂ?ﬁgr entire
wi dth of b840 c2&8ting apcaneirbearf CRhithds RirofeifeCashnad REM Patadbli@ WO

00/ 59648 PCT/ Usg2608975 t he scanners. The di nensi oni ng scanners 200 are

used to defBFRI Re0REC the Adiarceli268h; Hee elasmentisitegetber rrovige eidurvedosi ti ons

across bel { ' s i 3 shows a
detail ed vi %&vé%# §§@§§§Bﬁ%§r®%@ﬁ@b%ﬁ%ﬁeﬁﬁ§?gfﬁ%ﬁég) %tesrga%r(?e?crgéﬁ_ Verti cal
di meng®oni pgresd 260candbelt260] wdése prdventiy I9ufard3@@bolpiemtndwrigng a beam
310. The beamis refl ect gﬂg%&a rotating beamreflector 340 creating a

J

scanni ng bEAWCBIRIELRSES eéﬁpﬂté%ﬁvé}(b'sffﬁ(ﬂﬁpﬁﬁfﬁ’rf&yﬁlth@ SURBEEEH 320 onto

the a par cghrethd230RB\ELS [ curved vertical shower
of |ight 3%0 whi ch proj ectngg(?%ng&gﬁe\%oggﬁesﬁﬁ@%o across 10 parcel 260

and belt 250. |dhempgratiorof the gysiémratedgmehqtiimenttinid furiations ssiehrtpat i s a
ted fromthe surface of parcels 230

e TS B B ARt b e D B Rl e ool 3, %2
11 G mat oo by e ar AP SRy PONERRL oM aR e cAPYLATED the etgdor
ref | ect i onTBe distanee gnat thedight travelpdibetwieendispmissiwnifyorntbe deuens 880
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 compiete coverage of belt 250. Any overlap between the verticat
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 ali objects across the belt for the
25 segment of the belt covered by that vertical dimensioning scanner. Because
th.e 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 di stance that the Lgght travel ed between its eghssion fromthe source
330 and its capture b he detector is determ neo‘sr ng known | aser radar
(l adar) distance neasurenent techniques. The three vertical dimensioning
scanner s YP@OU/534®t her provide 20 conpl ete coverage of beIIiCTZ‘I-E@“’Oﬁﬂi’?

overl ap be en t Y rtr C er cross belt can
e nccount A et e Reldr BiamBplER & 8l aPehelc SF R ReftsAn e, P3P HeT on
provi ded byn@reidet tbRehsightneige bhbelt RS0 anarthappidids (aen. Each scan
provi ded by the_vertical dinmension scanner provides information about the

hei ght of all oﬂhedﬁw hejglisisfarmatios] rtecewedtnyevez’ecelecgwenﬁl%m HEamRPNS
covered byl fortBly) § nrgb%gz'}ﬁg% %%eﬁrgﬁg‘iﬂé’%ﬁtm{e[‘é?f & pa r%%l

di mensi oni i cann oSl Tl on

‘bel t, she Bpeoifically, Qnemiawcdreds;bcyndrhg t@ﬁ@fiﬁf@féﬂatﬂé@%r@hiHﬁbStﬁéUCh that
scans of the sanme position down the be”giﬁ%i the di fferent scanners are
proper |y cWPHEl KCOrPQAtea @503t rsimber offiptghdnitmation PaintsdrNIAe AP scanner s

200, 't her eLigee B e St NALER: offlreRfiihes A ditidller ALihh il i ©P) ects

at a specific Cross on down comnmbi ni ng e ca
i nf or mat i obefincorpbleed ¢vdethat intd rmeinm' olnism;adsofa:fmreg Rhamtm@ﬂbﬁ%%

PCT/ USO0/ 08975 200 over tifne, I ght n of .all objects on the
belt can belUEaHY ln?@&mtén@edmela rectﬁar@q%ﬂsﬁgeef Hensi and the
obj ecg t hgs&AMmatdbof ft@‘%n@‘é& _information received by verti cal

re

di mensi oni ng scanners erably sinplified by providing data
concerning t he 6éutthendinek ettisémirﬁmkm‘lghts rﬁaﬁhedntdmpardated intoea datface that

correspond the top of a rect n par.cel, woul d i nc rate a
reat - hunbEhactaaesbal AP R B o FHIECH PhineSRSE PR e o e

obj ect. Wheneash M RNEnNAH Sy He fiH thal mPREAY thel BiRYierRY thde

i ncorporated together into a line.” Instead of being characterized by a

plurality ®frfaes riush thak for ev@mrsiecaaeef@oeulam@rw aaneba rrreseantashiay onaI 10

oor oy ot b Toxl B mRSis g et 482 eRlPrsal ARSI pORHEY, op
surface of Atdweuidl eteldsiung beaaotekd a8 cirsleriamty md@moqrw@@t Thezed by

the lines that nake utp t he 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 mode! 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 mode! of a rectangular parcel requires that the top surface is
comprised of four straight tines. If the lines that make up of the top surface
are not straight, upon fitting the model to the shape, object information
pracessor 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 npl e, a rectangul ar parce an be represented by
15 the four three-di nensiWhal point coordi nates of t corners of the top
surface.vrhﬁogg&gul ar parcel could be nodeled as a circle FBShoRssReci fic
radi-us. e nore conplicated the shape the nore point coordinates are

required tfimepgrRIning Beatifirs 200f agRreby theirdbirestion 76 Hieveftickhree
di mensi onal points provides information about the position of the object

i n space. depsianirg scaery 20Rdsicompingditoaeties @nd systemptisdataice of an

obj ect, t ' f C fel t el s of Lects .stored in
menory, - Faerl e AR BotalhR, (il R i 6 fOERE A G L e
circle w t720aare intisitycricheighentiages respditivdljle outer circle. Using the
nodel as the basis, the system can det erm ne how wel | the obbect fits the

defini%ion of B GRStResCANTErs 238 asraifscbacrasaiiue copreyPr ket 2A8 0 seadar cel
requires tRat-oj{ae ZtWDEﬁ{efda&r‘?péFtethQ%.r '§5rdco(?{e é{”éﬂniﬁgr{ﬁ'n%“iglle' tf%?s: I'f the
the t ot S t, fittin

| i nes that nmake up of op'surface "are n raig upo g the
nodel to tdodesiiecarobggetrformbdrasbsothe pebearatan2Oisigamciglitg m ne t he

devi ati on of _tpe sha{gf f%fmthe cl osest nodel shape, called the nodel fit.
A geonet r "gifpleshaR Faqgsa(V 1hat opy Bedtlaeed 6P 2 SNt BatRal a Inayprafestethe

per f or med.sphthSHi k| ' It A ' r ad hei ght
ot oL - e R R S e Tl e

t hr eelver to datus Dar IO O¢EIeA8 2ROTEigfat<lB petmitditihe percsliorgracteripation 200,

wher eby the jnf tion fromthe vertjcal djpensioning scanners 200 is
conbi ned. FYGIREBOAAGSSY SEBIRME Da fore e iB AYer ruitshiengr ehPRER or med.
The left inmgis tHén 28A ddngaﬁtiémsf&edzf%%uérsgstel?ﬁ&nB'a%oaacgd&%ham o4drages,
respectively. 5 Bar code scanners 210 are used across the conveyor belt 250

to read B¢ asENged2a@oks th kelt 200darwejesct 260tal Bdy for edamydent pgirsof

mul tiple [ Sha 0. can b erforned ac s . the t.,sinmultaneously,
el ubi ng TR DBe S A Bl 8P B8 R e 40 S Be 28R, 1Pk M8 Cel ! 1
a prefser r gdr cedbe d7TRRrosH aluligsleezepasNelrsthislWagaReReisf @siHprRee separ at el y.
The ability 10 to focus bar code scanners 210 separately permts the parcel

char act er C2¥E1age okgRieein disrrses! prAe!RE0 bybar sadedsganern@1i dies over a
W der ranggofhalidh Selived 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 an, 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 pro(:icled 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 convenjl onal fixed-focus systens. gar code scanners 210
are arranged across th elt 250 to project.a tota f, for exanple, 12
pairs of intersecting "X' patterns of scanning beans 240 onﬂ?e } 0,

t her eby M#I96915 bar codes 270 across multiple "zones. " AUy there

270 The. ity ASSodeitd b tiie i ABREE o o Trbradla v fherpbgyai e ©
scanner s Zafbriviatioh peovided b9 bditheMi®e bydtainoT OBt dgectinfeesgion 290.

Alternatively a processor dedicated to the bar code scanners 210 can be
used to prigessssarZ&0man defgemiregheriasitinn aloropbsibalioy whichthahas£ada ating

to a bar i ned i . . AS
shown 1 nrgs \dBtedarfle Bl ERAE TV AicHYr ARERFAISH ifothe T
240 acy osdirheitan#b6r theatimeheiwmal infdringatids) provigedcley tiz6Gimemsiohimg code 270. A

detector associated with the scanner 210 25 receives the reflection from
the surfacwst¥BsaBde uged 1 asramate Ahe Rar gpde infREMation ¥ilk e RTOPSF nat i on

‘provi ded béﬁn?e?\gioq\% ﬁﬁ&ﬁ%@rﬁﬁﬂ’a&% éé@nsl atable into the bar code

i nformati on encoded 1n t rcode on the parcel. As shown in Fig. 6, by
det erm ni ng, frime plefeiret pasid!ynfermaton papiured egsteyn P86 fddhectrmludeden t he
beam traverses the bhar code 2 n angul ar portion, of the path 240 30
traversed ¥y 'NeE B%Q{H{%ﬁﬁgﬁ%{)&byﬁﬁ%@e %Efé'r%g)ﬁﬁ@} 1%@(5”?]&% ﬁé‘s SHRYBr i ned.
Usi ng;d he ihrﬁig.fﬂag 'a%rﬁéx%\@fwdm& tofG "ddinei R ilend 6@ tS ¥PEBMpaA_MNIdet er m ne
the position across the belt at which the bar code is located. -12 WO

00/ 59648 PYEt¢iB0 0apdgzsf pravidhey an bpakgsydigitalgjgndlgepreserdativapgfure of the

100, obj ecRPIFHPAAIRE MEn eIt siekp TebmiadihaBedion Heor BB Sal ong the

bel t at Whhgharldléy Sighalf@@9 beandigetiath aldidgits sidim sefparepf tHe. The
translation of this information into the time frame of the dinensional

i nf or mat i derogessingefithsysiona!. dineepesferipd graiedieent e samgsads asligdaloci at e
L0 P8 oS SIS e oty iy Y BR o LRIaA R0l coCR B Ao, P o
an i mage c&papbeciargtovuphll déviegeiscatiatrelimyatarnayl 8Acahphbginglthes 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
beit 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 canerag85. The term "canera" is igbended to encorrpasé
all systens capable of p I ding an analog or digit si gnal representative

of  obj eglygedbdspi n the field of view of the inmaging devi ce, TFnﬁ?sroo/%% og
caneras, the analog signal may be translated into a di gitaci signal~as part

of the priespeRiang iRims bR the BoRl - THe iRads of BRIt o‘»‘ﬂi-‘.@@d’é%”?thcg'hgfﬁn%”era Is a
of oupl e e

digital 15 canera operating using an arrtay charged c vi ces
(CCDs). TRendidippgf beft 2haigibectingltbe imege de capturedt Hdre mdgemay arr ay

enconpassi : | 1 h elt.or a two dinmensional array capabl e of

i magi ng théﬂﬁﬁ;ﬁ? Hmc‘%e%t egéf"bieq Sr.ot%jé ﬁﬂ%‘?%? 9E’OEEBH?'§1C’28’E‘§%MS may be

enpl oyed handwsitten ififeihation ver ip@cotéet FrowedEihgtdn ieinkedd cavbbace. 20 In a
preferred inplenmentation, the inage information acquired by canmera 285 is

provi ded PBrEHRRd 40 fncate aadidently sushdrfogsmatioss elésinbghemﬁ@@staimﬁ or mat i on
e _ ; " . . aanF or
Phe. | mmge Heoitdtitt BackinaBEDGRE A MR SEEIB A ot d R o o

i npl enent #td other asformation acqaised fhb thd pardas Eﬁeééiﬂ ith B8 Bain@fPs field?S
e

conpressed, i mage fornat such as JPEG Using t time stanp information the
i mage inf SFM@HL@EH"'ﬁe associated with positional information along the

belt as provi dadqRbreNeerSs gaﬁceghgﬁdépw\gagg%?pﬁgf b/%%%q ovi ded | ooki ng

downward at the be?bt at an anglé in enconpassi ng
the 1Pop unfidrmeatidrecaptuoneystede Bor éxaraplef d%r@h@éﬁnm%£©vtwmh

parcel 30 informatiqn capture system 280. In a preferred enbodi nent, canera
285 enpl 0950"&89( H&'e&qﬁg}ﬁ’&iﬂdﬁmPef§W§ynf8fm@Hangééfstes&lm dmnegeiviish dnement s to

provi de t eifpdGATBSIGBASR 19 Lok WO POLAIAAR FETHINNIRALS, pb he bel t and

items on the belt. The 1 mage of belt snap condi tion
of belt 28sseiatedavith awaree). i g sysiencaayalsd beTprevideabwithmaiemixat ai n

sufficien I, t rovide i nfqromation apout printed and/or. handwitten
i nf or mat i %rﬁglg%&isﬁg pg—BJB'g%ta. c W&%agsﬁ'gibatﬂrr‘? ?ﬁ@gﬁﬁgﬁésﬁﬁﬂ t'B‘@L@?'ﬁQ? PR to

| ocatie anghfirdetion daftuehsyéqy PBGi on. Using the time stanp associated with
each imge, the imge may be electronically associated with the other

i nf or mat i on ac e ifarmation captyseddy rareebindormation hapiteersystes 28@ 1 d
' 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. Atiributes from this second
category include, but are not fimited 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
statisticat interpretations of the data, temperature, date and time, chemical

signature, and bar code information.
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of view at that time. mAdditional sensor devices y be provided as part
of parcel 10 informati. capture system For exa , a thernoneter may be

provided to rovide tine stanped tenperature information i e tinme
at whi CHNQH@59p6E%rrper ature information is captured, the te%’t}i@%ﬂsg

| nformation e BSnb53PGIANER tp@égg?gﬁaﬁﬁgdao@@gremt R BBidis© be

provi ded with chem ca anal yze rovi de em ca I'gnature of object

passi ng t hbeugbbjebetrrapeek a parcehinfommiticrncaptptel sesteys280n B8Causkhe

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

pr esent edeash garceldis asaesyicadentitiqalipngodedynyidesiRysd Paprede ¥ ioHEr one or
several ofject: ; ' cff?&rh capture
system 28 _e‘?ﬁr{f}%r Fn o@n@?&éﬁaégﬁqbééhé@%%@@g“#ﬁrggéﬁ ??fg%rent %ﬂle/at egori es.
“A first casegoated ogetiagewitintios patded ideattibyihg amdelysdbe assbcmabingi sts  of one

| tinme-st ' f the. obj. One i . . t ai
AN R T - P TNEEY
“identifi egog%fat‘stg cibldB ViR Badssaebpt €d with the inmage or by visual

attributes e I maged object. The inmage may contain printed and/or
handw i tt en 25Figfismatdiagrair oha basicohjstemn. configecation fonaeaingle-fatility

I nf ti I d | pt |l .of,.th Lect dit di .
A1 but SORESAVEIRTE 700 ofF S EHOG hETageS (R eRaBPAS: PG o 1o, a
i st J@f PBISHeSsIRPIRARYS fsH 48 pakiefsbrtird fRilitieBOISHrverl Htefigfdne the

boundary of the top surface to define the object), the position in space
of the objretudes hsedverefi3® onsnested e aotigtabase (7B8, aicamsira pIECSIFOp Soht

definition of .the phject to a nod r.o r [ tatistical
't er pr ot AneieciaptipnEtiom o Peiciot o Bohate aB ). dndilss

si gnat ur eterfiflalbaro code i nformati on. -14 WO 00! 59648 PCT/ USO0/ 08975 A
nunber of different types of information, therefore, are avail able about

obj ect that pa$emeigaPiasespal spxandabiecintaraalion repressor 2BHESS  each
P s 3B MASE L e WFIoobfl 6. 098,461 il b prociteaty ot her
el ect r oni ebjdey information processor 290 and camera processor 255 is transmitted
over network 720 to a server 730. Network 720 is shown as a local area
nefwork (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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5 associ ated together w the parcel identifying cob as the associati rig
I nformation- Al of the ormation is identifiable’ t he parggl f
i dentifi [ ode associated with each parcel. Fig. 7 is_a_diagramof a
basi c sy(si?é%wg%ﬁgi guration for a single facility server sySTERPYHE7 The

term"faci litarentesii : . | I lities
sﬁch as palrdl(‘:ﬁeelyregclt):r@ts ilﬁté;%P g‘?igltf[ﬁ 228?%g?\%}r@éggié?#gaghafbﬁeif%gd[gstkgctg’ rver 730
connect ed steamihobidsenABH can bacerelged vl tabiimse 785 bpjsepteri 7BMOr Mat i on

290, .I t Kk 7 nd.a user termnal 710. Canera
RS Yy e e A WA
above withigpsnam 710, Tiser t@ranﬂé‘l% ﬁ1'd@rééagns%c§§§éir%m&ﬁ?ﬂ?ﬁg 4 obj ect

i nformati on processor 290 and canera processor I's transm over
net wor R 7zdaFab%s%335ma nevork@RBard Faver 36hdleeraermainkiscarke, forea  net wor k

. ] t K_(VWA th twork configuration
(LA OBl MGl S b=l Bopehin S acreSang, 2Ly ati o0,
a dat abaseel#ronid iffoRnefien bﬂd_cﬁﬁlﬁﬁhpﬁﬁé inBimaibR W a &%F-%ﬁ*%@r%ﬁbﬁ% ent

application running on object information processor 290 for (
ti me- st anpBMBastivemh e web based ghenicanplization suas objuset termihak AHl.i on ser ver

[ [ ' - I bj ect, .l nf ti
2bbli cati on st othielinSE Rl d1Be PSRy oo mdTRenERaRE and a 25
par cell0i depardel énforsiatibnazaptdre syaters 080 wedd He empldyediar &&ingldSparcel

identifiers of the captured information. Simlarly, an image capture
client appPiReaSsHIO faalNi Fdg-dhshews pdipgsre o8 arsings faghitydialgng maone ne

t d i LAf ti . r ' . t e seryer
2ppl | cat | on e od pRirEBLhRnBYEh Bl 250, 25 HIRAT T PR € R FPBIT on
stores t heservea 7130 80d datalizmes ImayHeogsédd &tor® aftl aitReb$l Y :c fi Cat ion »

i nformation, a

cal { br at i G PERELy PEoviEed By el Dy 62 R ST eSSy PR CBY |
B e
facility- seaigel infpsmetion Caphire sysierns P80 andsstaraul inrddtabyse ¥ 36384y 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  shownin Fig. 9, although any number of facifities 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. Asin 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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'term"nals 710. User tega nals 710 are able to acce‘ information fromb5
dat abase 735 via netwo 720 and server 730. User trmnals are, for
exanpl e, personal conputers or any other device capabl e of AGE

el ect r on¥O PHP%#4rat i on and di splaying the i nformation to & use@-ﬁa?

referred g termnal
?10. In man?ﬁﬁlo Ibgmrrg%]q ataﬁgwm%mb%hf&%teﬂ dodiit Qp fi¢

resent 1 nvention, nore than one 10
par cel i nfpancet wimatapcassardy snew @Behveality Sbﬂﬁ) ﬁwpugiy@mmmhapamjl e parcel

f | Fi 8,sh le f Lity h
or et hanWeRerpssear pdRiEX Mo SintaPacestren ok torestnatinaln Fi g, o6, a
single sefy&H pARel ﬁf&e@@édﬂl@@%ﬁe mtlﬂ@bé?ﬁt?.-i‘Jﬁﬁﬁmraﬂoﬁtc%r ey A6§8Ss the

information prow ded by multiple parcel informtion capture systens 280. By
15 utifi zuzx@OaTben@‘Dénefemn/maﬂeinﬁGra aam:dammpammndmb@r@@mhaaéd from

mul tiple arce capt.ur St 8 tor d I.n. dat abase 735
.y be e e?rlgp%&ﬂ&%@%pﬁ%&g@qh{aecf%%gpq ?h?%t ot OF'Ea °8|"$%5r am of an
| mpl ement agdmoredd, ahbie: gsRsiBhiifyVG Mhidpael infG@natibricaMeire By SieePBassi ng
multiple facilities. Two facilities 940 are 20 shown in qu% 9, al though

@r

any nunbercafpturestineiiniossaliey. Jaeusdex mesieiceatabnge mam @lﬁot Gbr esent
t t
captur o oo sk BRUP duRd GG BCRE WA N el 86T s BT | OF

syst e nawhbdehiipeldaiie dasdel @r ftlas Ipbrtwr%&, toA@celvel-‘thgspar&elarrM&n & he
elements found at the individual facilities 940 are shown_as connected 25
t oget her Bysarsegrests doraeliRn Kie pger tesginalt/18sakentd axprecfic #bigrdviReas bei ng

connect ed @%%%hgrrﬁea.yg?wy%%r@ére@q@%H\eﬁ%uﬁég se\éwf V\géfécgﬁ% WRids 930 may

be, for exa net or ot'her suita I guration.
Connect ed rmasieardiatabase 528 moddée08ha whizgh daiaba:seséi%&eon&aiﬂs dimel recordndex

mast er dat abas nde server dex st r dat aba y 30
e pr ovi dSPARTEHTEFADT T soer ST aelirns Hecrols s ot P 3uESGadfpa -

sour cgs of uéﬁﬂéfﬁhbpmﬁ'sﬁﬂcﬁ @héﬁ’@éﬁ@s a'r@ﬁ@é@b'tﬁ@ V\Bb@iﬁ%%éﬁeﬁ gomul tiple
dat abases 735 within the multiple facilities - 00/ 59648 PCT/ USOQO 08975

940. Specihaiaglagcess Wodbe iRforeapon sipred inéh@dstanﬂserﬁﬁe& | O8negiofdA0 a specific
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 {o a given object meet predefined object characteristics. i
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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parcel will not necessari know which facility 940 ough which the
parcel was processed. TWindex naster database sto data correspondi ng

to eachyRpdessbsgPr ocessed by the nultiple parcel infprmatl kg
systens 5 280 '?'he i nformati on may include a parcel |dent|£ [g?‘ﬂon nunber

such as a objeuts apghy sapgy mkﬂelsgtd?ﬂfé)@:hleris%é?%@rﬁﬁﬂoh'dﬁam@t Ahe

I nformati on s . captured, and a code identifying wh parcel I nformation
capture sy& 'Q%’@'“aéaﬁﬁﬁpéﬁet%tﬁ*'ﬁf\wﬂm |9@$ﬁmplTh,eatil$mBktmapplgr dat abase may

al so stor SQ dwith the parcel,
such as tﬁjgﬁggrt% % %o@'p‘ﬁf?’%%@ F%ﬂé’ddﬁggéﬁe%& C&ﬁ? VS\HHBC‘?%SE'BO rlgcelbvet
the parcel . \Wdereraliprictice Guesé Shipping i fhﬁr?eéb\}é‘-‘rﬁf Feﬁrreﬁh@?flon? abou
a sper%lflc obbect the request is received server 0, which runs a

searc Simebsippal waighy is ??a%@'éid'%@tdﬁbﬁﬁﬁogébw@@m&%em mthﬁgsmalimt ab?ﬁe
returns the
735 contacheidi e $8Hidle 15PRRIdIGr bR, FHddl. A TR AGfaPhoddied Tl 0°

results of the requ

request t cotrtiert dgeadiof toe bestvrabdéBﬂt alhdimmu@@meﬁs:st@)mbﬁ]éwm yaLkon stored
in the dat aﬁ 735. Server 0, accesses, the requested informtion and
forwards °f ?@ﬁ?ﬁ {MEnsan aﬂo ifigncend Nesidggofitag dimepsianal copfidendeds

i nformati Qﬁ‘a?bl@ 4 ﬁﬁﬁ\%ﬁ%ﬁ?@éluEQOtthé i8Rk it tﬁg?ndeég)%srggﬁdéﬁﬁﬁgo%gﬁl query

has been initiated. 20 Two basi ¢ data access paradi eto
user 0er nfariiconiam to'tpel dbjectisiactpat Himeriengr tefseseimplashipigeslat a to the

730. As
the i nf or FetE e AE0Rerk BBy coflp@asmiorbiaan oh Srtadabr ool or  caner a
pr ocessor oBfelet bsany e¥dtafbirR250jset M@Fmﬁéﬁ’ aL d%éhsﬂn%?géﬁﬂ@éf%:@ﬂt ' on

anal yzes the data to determne i'f the attributes assigne
obj ect nebe G %ﬁ@ﬁﬂn&i’rﬁlﬁreﬁﬂheﬁﬁamlf@glmm@ albhg arhedgemﬂtmwjecnﬁet t he

redefi ne tion i red bout t he

(F;bj ect |sﬂau? ﬁgahpﬁpﬁﬁ]%?‘gh\ﬁztthéf h ?’J‘%%rarﬁ‘ﬁgpef%@s OWﬁé ®8lsh process
may b8 usgdr,enfamisimmdaleae tactowacmtnerrfs.drrmrc@ﬁﬁaéaée ﬁ@b@lé@@éﬁ‘a' revenue by
i nproving the ébl lity. of the systemto deternmine the propér dinensional

wei ght of obj eBY £S5iNVRE rievediansiena cenfidance, riﬁelsmstemawmoe applyt ens 280
oper at i NGtHeAISkiStdH ifndHsEs WEht InE4gd 8L AR Yor e 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 capiure 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 parcei
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 proﬁded.

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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WO 00/ 59648 PCTI USOCQO 0 5 objects apply shape nogdels to the dinensional
I nformati on obt ai ned. parcel information capturg@systemwl|, for

exanple, attenpt to apply definitions such as cuboidal or cylindrical to
each obj‘@@tﬂﬂ’ﬁ?rﬁrgf i s processed. General practice in the shf’ﬁﬁéﬁﬂ”qsﬁmstry

f menes onf” - B TeneRR i SeiTEN 7200 i H8indo MersRkTHeBkRse | ogui ar
obj ect sh@Pdsandtivadectdcatrds haopdne dinemsiosantrfiddreedel®f thdrveest nodel

fit and neasft#]l(grrent is combined in a value called the di nensional
conf i dencBeYan@whihths dingensipnaligiosmation wayldaiberwise nelbegppliedwilliner i cal

value to FE?JSHEQI*F@QQQ“BE%%&%#T,Eeéﬂﬁe‘?ﬂ‘iﬂéﬁprﬁ?;i ons in 10 fact conformto

the objec actual dinensi a parcel cannot be
definéd with a Ea.tid is apprexphay isoftwase intetfhoe dQI00dor ose imebllectihg obj ect
or any other def 't?ge[qq@objsect definitigon, a |low di rregsi onal confidence wll
‘be cal cul 4¥%&@MeR Frsiona] reyenug: ol he MigtiRse Provdesiwmgeraratrigatant t he
object, = tréams! bnlifGgBRROWELMTDIOWHEN bASVELY fndhe liEmARidFfoftaa |1 ne
falls outside a 15 given statistical value, a I ow dinensional confidence
wil | be agsiapase.’ Py aavigiughieaiityncostidyienguaga brawstri 1020¢ end aheordgalt em

w il not’ l. the calcu I mensi onal wei ght, in ch I n he client
for the egﬁﬁﬁ’f"m‘ﬁﬁﬂe P&H’&% qéﬁﬂgﬁ]th,e mage briofws[qgglrbdioréjpg\fsgh%us%{) i dence is
bel owpa sekamiry mediptdof theeparabhul Bieindho®Brd ARRANNLLERE avdblingener al |y
be ignored in 20 order to avoid overcharging the client. In order to

suppl enenbat hE35diTheng ivatso arsaparateroptien svharedhpameges ard stre@miedn capt ur e

be- aaded. CaRHFLENE BB b3S HRIREMhbE R AR obiekE e unt 3 BB on”

captured Pgoaveaties). information capture system 280 nmay conpare the
cal cul at ed di nensigns .25 against a captured i nage of the object to

deternine if thBepditudl realivomedeling langysas krowser d928stsmaxs avédedlect | y

assi gred ' | : ' . I Ay T, er at or
wosi 9350 frldat sy BERH AR KPBLA 9505010 AA) LR LGl 980! ncTipugper 2L
as apgl éi lmgpdacapass cempiiediusing #et dingdresiomadtdaid grodudes] by $hgabertiodlor mat i on
provi ded.

U T TR W R IR ENENCL R SR
bel ow a sgigith @sd8btlon 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 parcel landscape in either direction. The
control and information panel 1030 also suppliés the dimensional confidence
25  vaiue 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 tanguage browser 1020 by, for example, dispiaying that
parcel in a different color. The dimensional confidence value shown is 87%.
A nu_mber 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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are selected as proper t ets for review by a humangiser. The records rfay,
-18 WD 00/59648 PCT/ USOO/975 for exanple, be revi d by server 730 as
they are i ored in database 735, and those records having a

di nensi ong' (@%ﬁ‘%&dence bel ow the | evel beyond which the di }}EM},S@‘?{QHWS

I nformatio ] gﬁq] | u a r

| ocated at gﬁﬁésjg% ﬁﬁhﬁdﬁs @57%& %aﬁloggpélﬂ | s)ymadr# g§en%%a?58§8¢% WeF gjﬁﬁﬁper face

1000 for us® the iotarfase, iamgalgonityreneytta apblieehii thealtry evesoke dhalidnt er f ace

provi des t separate data. streans, an im browser 1010 whi ch provides

i mage i nf O%?E{PW&B%C m%ﬁ'&?‘iBH@Q‘E*? ter %?Q)?JY'L%PS?@H?VW gisEethag | anguage

br owser - 102wioAng gd HCArd Bhit R dapitf&f BBl &cglnf%%eﬂb tHeihaickis ddipge broveer
0 of the parcels.

1010 al lows the user to 10 exam ne | nages he 1 nages are
advancé usidefing the tep iskFgce iphthel oB@ct. THae asescan,shemfsenaembgeopt | on wher e

the i are cont | vy to th i d i f
the obj act SRl PRMEHAEET b PR b neercsfi. b Sapipcisievs nodel | ng
| anguage meWirrb@Z%miéaOih@)ﬂée@b¥idt)§é&hot det=Mp PeFOHan8RERAssi ng bel't

250 and any objects on belt 250. The virtual |andscape i's conpiled using
t he di nensi onal U@ the sfogeatiosyayailableta thealiserhen ghtiosdagiverstc2@ithaf t he

| inf ' . 1 . ' [ th ti [
D ew sel ocBERRISBRNEARUEE /Y SLERPerthS el PRaPELweloht Soveiie Sed BUl ot o e
| mage 1By s éteeciicatated ol eltendd dhevon o aogrkash fothet st ?Qrc\,gl_rt ual | andscape.

The angles are shown as, for exanple, top, back, left right, and canera.
The "canera" an&l‘ e pyihdate 3ceens rraresythawssr neauestssoformalionifeomr ovi ded by

e aons  ERUSAETABpSoREE 8 20-8E3G ARy et Ton, I faghghs =01 © 1©
i nf or mat i ogupBNmEAY 1E3doaksamplep pl parkatbidehitificatibnkatic (paf E6@$ Gpaciddy val ue
1040 and parcel identification code 1050 (shown as a tracking nunber)
assi gned tBUFﬁgnp%fﬁ?,’hlnH”f‘P?f eS{"Fd}HGTWH@YF?AF‘EQe FEBAUSSt fordAtarmationi n the
i 78y 2P 6p el a0e| AR oG b R AT 80 2,
is 87% A Agrdisgusstd@haventherpsopses sgivesY 0chaviag aseesd to tietgropehe data. The
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 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

informzion). The system may include a default, such that the information
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30 user nay be given t option to split the parce l.e., to chose a
position to segnent a bj ect that was perceived the parcel information
capture Sésten1to be a single object when in fact two separate ob%ects
vere presER0052688 \Wo 00/ 59648 PCT/ USOD 08975 Once the usdiHP%t8s t he

split operatd A G ikl t | rface, an
= gor i ¢ hm SisPteved o St HF G ng rbiih AT B s ' ity 8814, 20 R T e
conbi ned othé sekected parcehinforelalionecaptare s@yerh@89 Vehstidven 19 Ftig.ot tibego i n
and edit the captured data |fT)oi nts, e.g., the indices used to 5 define the
top surfackSEf 1% G¥eplpeeptio F‘FéStGEéPeég’M’, ok imsigss ofeverse g Bow 9fdmagssal

i rregul ari b essiaf thBSIcAHbT i f the parcel to, for exanple, renove
outline i rregu? ari h ggq{]nﬂdtr%gggby obj ect not actually part of the parcel.
‘Usi ng fhe i nf or et alternatiee babltie poil type ofsiata agnespwbohl bs, foresanmpiegi t her
upcharge the parcel, i.e., recover .the, dinensiongl weight reyenue based on
10 t he cal EUPLATST wivige, abeiFlay SOr oG TR PHRE W PHEE fHSRUTRIOR: | t he
pul | data apgasTulbPSSeSubRAIaNEE of PREKESE Bal | [ tabase 735
by forwarding a c.iatsgbaseuquer_y tg ggr ve§ 7gg&|§%gqygﬁﬁéésﬂmpé%§ry may be,
for exanpl #jfoanphien ageul iherabjddt danough a qdery(drat ap@itation dibienmabjestinber

irbill T 0 b t for inf i f
apeci 11 ¢ plrgipaticy & RUFrSA Hlocl7 Shafs B ety sttuetn BT HR i o,
As di $0Us SRSt lowRentibeatiigaPparceeb¥SEd 683G pardbNidentficition Suinber Pé.gper

dat abase 735 will access the information and forward the results to the '
user. Thebaatadass tipgking magben ddapy ol ihresaine wptiens providead bydntesfaatesi r ed

by the us |4 E. ply._al | avail abl e informtion
about an 2$6ggjaer§tqm§§% M?ngfz %%ad}iﬁ@r%?f%pl on '§F F%ﬁﬁ@pﬂgﬁ g‘é{o?’f%EB{%n%

i nf or mat i oparcey igsitifitatiby nulber §2b.se@éh AEIANMIID tofstst ee 8cBHEH pARdsscat i on
woul d be access to the inmage .information provided by canmera server 255 to

provi de a $BEGYSISMAERYIHESEIASDY SifR ViR ORIMAGRINEEIIQN IBriMageuser woul d

L e LT L
capt ure sycamer2285wnd & tlree elraedsibabbmed#Baf thaneitf 260nand oblfectstarr ed | mage
' nfornati Delt %%b%;\evqrtggl rgg{itgenl'noéeq{n%r%wsgp 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 guestion 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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capture system 280 at a mect ed tinme. Fig. 11 shows' exenpl ary software
interface 1100 for provi g the security informatio Any period of tine
30 stored,d pydefiat abase may be accessed by a user (the dat @Q@g@om-;sstore
the information for a given period of tinme such as 120 days fore erasing
the informati oQherldrabadmicits WYhé iticrtionavill feaapbparchit € thded sitifhed in
information -20 WD 00/ 59648 PCT/ USO0/ 08975 displayed to the user will be
t he i nf or N ¥ o RPBHEe@tioneel the apeciisationan @rractlf:ﬁ@fébe@@\teéwoaarce|
informatio f t Ei t n.is given the
dis %l%@éﬁ t‘%frél’ﬁs Iﬂg %@Qndé%?trﬁal??t\f\g ség?lﬁég??r}%nd é}-c%r%;gl%g be

option to St Oow OoT | nmages, revers ow of or restart

the fl ow Ottonsmagmi aéeﬁemplatrprcmt iwith & $ud Seopelbhd sphit offthdatvergiopess woul d
be, for exa ust omer service, oQperations sort control, |ost parcel
attribute P& ﬁﬂP¢F€§¥1Bh““agﬂﬂwﬁﬁﬁﬁkmp§ and surveillance of package
handl i ng. The user supplies information about the object through a query
and application driven object information is returned. Fig. 12 shows an
exenplary software interface 1200 10 for use when | 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
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 viewing angle of the three dinensional nodel to,

for exanple, the opposite angle fromthe canera position (back), the right
side, the left side, or a top view using view selector 1255. For

situations where the view ng angle would result in the obscuring of objects
because they are behind other objects, semtransparent view ng of the three
25 di nensi onal nodel ed objects can be provided. The object in question can
be
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shown by nodel i ng brow‘ 1220, for exanple, in a gafferent color from
other objects- Interf 1200 provides informti oMabout the object in
shi pment __ i nf tion wi ndow 1250. It will be apparent to i-Lled in
the art F‘Wa@’%? ious nodifications 30 and variations can %éejﬁﬁrrﬁ)a@gdﬁ t he
field of parcelwHAPIowiQMmEas@H sition of the present invention and in
construction of This parcel rnformati on systemw thout departing fromthe
scope or spiritt.of tAsysewefaricapturing inormoelic apeubPalbjeosonoeB@siati®ener

enbodi rrentts ﬁf thler? i n(\:,/ent.ison_wi |1 be apparent to those skilled in the art
from consi 8& QY BIFTOFOTRE l§1§eci fication and practice of the invention

di scl osed her eidh object UfnertiGmAgbyiskarh fbNgrarRad bbRict dimamlogxanpl es be
considered as exenplary only, with a true scope and spirit of the invention

'5 bei ny i nafoc@adandgr tiecoliettsowi ng cl ai ms. WD 00159648 PCT/ USOQ 08975 WHAT
'S CLAIMED | S: - ' ' L.on s l.ects novi ng
relative tot hat]an (s)b £ g@b@ﬂbpért?@ %’Zg‘%ﬁ{ Ecgﬁ)éégbgﬁ@]@(?%\nlgggh@%@%m for

pr oduci ng infarmeatiodiforii®i ebjectS; hnfior mati on for the objects; an object

i dentification systemfor producing object identification information for
the objects; arfil HRP9HEGRIVER BYHIEE ggfsﬁf@ﬁ"r‘ﬁ'@lg plestHapiciagesafitdi ¢ i mages of
the obj ecébzectéo 2. The systemof claim1, wherein the objects are parcels.
3. The systemof claim1l, wherein the object dinension infornation, object
i denti1G i cat i on 4.nf or Tiee spsienaoidclalimdt, mdvErein inegesieetscldrel@areelst | ne st anp

I nformati on associ ated therew é‘g 4. Tthe S) slﬁ"em of claim 3, wherein object
di mensi on i nf ordrat i oM® SYYeRLPERIM de MG RILNCRPIPRE SRS YN, and

el ectroni qnfdmaﬁan%?)get H%]Eﬁéatﬁﬁr?inféﬁﬁéﬁérﬁ?&m B1RATRIE PaddiCeddrRavd aNP

information 5. The systemof claim1l, wherein the object identification
system 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 of more user terminals for requesting specific object information

from the server;
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conprises at |least one b code scanner. 6- The syst of claimb5, wherein
obj ect di nension infornmat™on 20 associated with an gect Is correlated to
obj ect iﬂﬁf‘ﬁd/{?k‘?@t ion information associated with the Sangk- Efofobo74Si NY

i nformati on about a scan pattern produced by the bar code Sscanner and tine

stanp i nfor mat i wherefn tH@eapysbaThRirnfatish Mdud¥d BbRICP dinfish<ibh ect
di nensi onl,ng:f system conprises at |east one vertical helght scanner. 25 8-

An i nt r a- fIBEQIatPns phiestidesitificabooriniegnationr andobiestimagsessdmeptiarbj ect

i nformati on congri si RA:: ANG._ Of.. MI o] I nf ormatl on_cagpture systenms for
capturing inf g?‘rratig‘ﬁ lg%gﬁ?&g%%ﬁggﬂdgf%%p"bﬂ“ggeggj@&’?' Qe &GEPSF8r storing
and accessbjgct inforattiect ofitafrerdrbivoat BB EbjeREprodssihg MiRtied] ect

information capture systens; and one or nore user termnals for requesting
speci 3 ¢ S)BRHSING; or mati on  from the server; -23 WO 00/ 59648

PCTI USCQO' 08975 | | ' L pel .eet . di mensi on
nf ormat i on, | o5 er: dmPPirct atolnEie SALFR kSR BeslieEs SRE Rt

i nf or mat i dor capturitvy infdratatioacabotityotsyats deairfipproveBEydi ng, storing, and
accessing object inf gr rTaa{t i,on obt aj nﬁ,d fromat |east two object processing

facilities 5 coApPNGrigeatgf gt isRiiboioF Steringh sy ipfarmatiopghaut dhey st em
| ocated atorjael Hewsd P}éé@ssggratqﬁag Eid;‘“nﬁ' i nformati on about objects being
C

processed; a server [ocated at eac acility for storing the information
aboutl® he obj ean ndsei seyver tirddeplifyirtg thiedaciligeat wiigh the irformatiex server for
I denti fyi associ ated with each

obj ect i sr%stgggaaég%{hl %ﬁ%ﬁ% Sﬁhs%’g'g%lr R1f glr Et Lliogensi ons of an obj ect
SRSl he s T AR SRR e kB
nodel of the ofcapierippjrfermation 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 vaiue 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;

capiuring an image of the object;
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“cal Cl-J| ating a dinensi o‘ confidence val ue based the three dinensional
nodel of the object; c uring an image of the ob t; displaying, if the

di i | i d | i bel th hold 20 | | of
Cher oo oRB iRl Gonce VAL LS oEl ent toa husan  aper at PETEIgeRee O
fi f th dek; A ol _eat i i i | del
it of the nmodedishfayi ,IP@iee&heﬂ@%afﬁgﬁﬁiéd& ValGe E%Qs@mﬁger@ mode

or not based on anh I'ndicatlion uman oper at or nmet hod of
cl ai m 10, waleeecthe mbdet df the-ahjed msiddhealimagd alf the obj2bt tos® thutraardet er mi ne a

di nensi onal vvek ht of the object. 12. A nethod of determ ning di mensi ons of
an obj ect sing: capturing information about the shape of the object;

. th - : c Ay f i del
processing the gigwingafe HesBhbE@Ror S ﬁ@tltﬁ@d@ﬁ@@ﬁﬁ@ﬁ@@@% o pode

_of the of the object; 30 calculating a di nension based
on t hed t hrtbeee dimensippabmodsli@ndof the object; capturing an inmage of the

object, -24 WO 48 PCI/ 0/ 08975 _displaying., jf th I mens.i opal
_confidence val u%&é’gﬁ'%eﬁ‘gﬁﬁuﬁqﬁaég%ﬁﬁ?és\ﬁdﬁ‘ﬁ\g,d@égsI%BQLTPOQPF?%@%n’f]g&- and
the image of the3obj Fhe riéthadbicRim TR efRrein thelthed deghdrifoialRBdener at or
to adjust the data corresponding to the 5 three dinensional nodel; and

appl yi ng t4fedl@ delesdinmpasimaasianalevpighhehibiesshiectinodel of the object. 13.

The nmethod of claim i ] ree-di S] el i sed to
determ ne a di rria&r}si o—rfﬁ ﬁm‘%ﬁéﬁtﬁgwh@ﬁ%ﬁbﬁgéﬁ%eﬁg&% @'\re%' aim 12,
wher ei t hdimathsicriaiendddlantloges bplitiing HinddsBstsarpoigbctibee Entosipadess

splitting a nodel of an object that enconpasses nultiple objects into data
ref | ect i nd"viipigablack ite sptareflectng themuitinia ebiests.cl ai m 12, wherein the

ggje ;‘ZE g‘fnt ot g dH@t Lgﬁ”ﬁgtr%&mﬁ%?icml1%@?&%@%@%&91& Hd@ebhe human
dimensional modet 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 cbject,
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 thr di mensi onal data. 15 16. conmput er program for
determ ni ng di nensi ons of™an object, the program pe™orm ng a net hod

conpri Siv?@bo%i%ﬁ’% uring information about the shape of the @@aﬁfstobmgg-, cessi ng
t he capturecf Information to provide a three dinensional nodel of the of

the object; 20csieliriting & dinénslbABNSdrFiRhce Q/lid Baced\6H We thpsed on the
three dinensiognal nodel of the object; capturing an i mage of the object;

di spl ayi ndimensienal rapaeleiitbAgbie®nt i dence val ue i's bel ow a threshol d
val ue, the nDdE%thIFintb@ ?‘P%g%bfﬁﬁgo%gté: mage of the object to a human 25

operator to confirm to the object; and accepting the

t hree di mensi odizblayidg| if tiie detertbdeed confidante diatad isotelolv 8 thidsgoliman
operator. 17. A conputer programfor determ ning di nensions of an object,

t he cénpuv@fiepﬂ@gmgﬁ*ﬁﬁ)ef Fs-oRRet andritienipaRpiesPRIgEt tsoa bwman i ng
inforrratigﬁeraaQQrut t he shape of the object; processing the captured
informati oh to provide a three dinensional nodel of the of the object; -25
WO 00/ 59648 PCalnaiag ibeditinmanc aberdtat tongdjastitiredataooairesporididgno ¢heal ue
based on fhe t@%ee _di Vensiei)_nal nodel of the object; capturing an i mage of
t he obj ectreRiIYPPATCRE! HYi mensi onal confidence val ue is bel ow a

threshold 5 vahegin pﬁea@quﬂeﬁqfnﬁaaaeasogjr%% dﬁﬁgnéaeﬁai FRGR) Bhﬁfatsgé@.ect to

a human operator; allow ng the human operator to adjust the
corrd¥pondi ng 8. t hdhettomputer peograomad claimol di7, wihetempibleyadjgstnhentadj ust ed

rocel 25 e e OR ARRL AR e S Bontborih oBe IR ST e
i ncl udes gRbbmphSEAMTIENE obfedd iMBIdREA réfiiting 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 modei 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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-encorrpasses mul tiple o‘ct S into data reflecting mul tiple objects. 19.
The conputer programo laim 17, wherein the adjunent to the three

di mensi oy ohBelg! 1 ncludes permtting the human operator ty@etobngedd the
dat a correspon%l?ng to the three dinensional data. 20. A conputer readable

st orage nedi um Egptusihgrinfogmatisn aBcaMHeodimdiRligigbnitegoiesENSI ons of an
obj ect, the program perform n? a nmethod . conprising: capturing information
about the shapeP&icesniBgddhe eaptured infpgpatiendg prewdeapthieedimgpsionat i on to

provide a thKe ' i nodel of the of the object; calculating a
di nensi ona'lh coﬁ?ﬂggﬁzhggﬁteg'based on the three dinensional npbdel of the

obj ect; capt uri cajcalatingepdin@nsidral ebhfidénce 2aludi Isgdeay bR ¢he itlireehe
di mansg onal,. confi dence, val B_‘e i s. below a threshold value, the nodel of the
obj ect> anddifiERSIGRA el of theBbiget to a human operator to confirmthe fit

of the nodel tocihariRlifCinacR st 18S dthg the three dinmensional nodel or
.not based on an ié}di cation gf%romthe uhan operator. 30 21. A conputer

r eadabl e medi undisplayingyiif thg dimpnsignancoofidents ealieris helaly methsesihndd of an
obj ect, the program perf.qrm thod conpr,jsing: .-26 WO 00/ 59648
e Usbo) oG el crdhe bt anR RS dmae SHbe Al P arBUBRN he obj ect
processi ngppgdratsrapt ured information to provide a three dinensional nodel

of the of the object; calculating a dinensional confidence value based on
the tlee 5 di ngiae housl opdratdrdocisjesitthe gt wornegpandingdgdhef t he

ob ot 3 HEAR ool BRITLOm contydence value L belona o
human oper at orapplying the adjusted modet as a new dimensionat 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 muttiple
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 modeiing 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 op tor to adjust the data co sponding to the
t hree di nensi onal nodel; d appl ying the adjusted | as a new

di mensi opad offEydes Oof the object. 22. The conputer readabl bl claim
21, wherein-the adjustnent to the three dinmensional nodel ﬁlﬁr@ﬁudes

splitting a modal. of Tae userdhicefice dtiaPh 0aMMATRE Sompisind) 8 dHRLRSIORal Nt O
| e aqbjects. 23. The conputer readabl e nedi um of

dat a reflewcgqthe rrulotéli!p ) 23.

claim 21, FEENES $REUCAIPT RIMNAING 8 talisticat eenfigiensa viabimbasedieh thacl udes
perm ttingiHrLe di i id+the data corresponding to the three
di nensi onalrﬁdatdg%ggg]o?%%{g@&gg ir|?ent8§]r :Eice for providing information about
an object to a Z8ser Thehesernbierfaecofcdaipn 24| figthef BompRgMEES UbeRafdy

provi d%ng aﬂ i na?qfﬂrof the opject; and a.virtual reality npdeli ng section
for provi dihiacT Frdrouidneh tistiser thoprion o agrepbHjetres simansienal mensi onal
i nf or mat i opoeiaPbiffRIcERe W ad tRa i : i€ user interface of claim
24, wherein the vi rtu%l realeihfgn tﬁ%&%ﬁ?fstg%tﬁpjggpr ovi 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/ US00/ 08975 27. The user interface of claim24, further
conprising a dinmensional confidence section for providing a statisti cal
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 inage of the object.
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