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BACKGROUND OF THE I NVENTION A. Fi eI d of the Invention 10 The present
i nvention relates to systens and net hods for determ ning the dinensions of

an object. B. DescrIWNéE "ﬁ@tRElnAEEQAHELt%TIMer ate on large

nunbers of obj known to uys evi ces connected to
a conput er sysfﬁh\% RrSEﬁ'g ﬁ&f)f‘&éﬁ'wgfgéfﬁpﬁgaﬂ éﬂg{'eagﬁrgm%qq s of the
-obj ects.  UgSslicitictNB. 6OMIBIIRD, ifAEd el 1USId, YarRSOHRSA Seatss Fudlisigngpect i on
systems. In the manufacturing'industry such systems are utilized to detect

def ect s i RplEcatianelis. 66419 . §¢G dile@ Auguble3 LSO, witieh ata expresslydef ect |
«detection . gggg ducts being scanned agai nst the desire
characteri @%8@%?(%@ et ﬁé?eﬁ%é’t he itens being produced fall within

al | owabl e tol erances. AnBAU;MGRMrQth@m\s@Nm@Nt omat ed obj ect

characteri zation syst_ems have become known I's the package shi pping
i ndustry. Pack field of the lventippr exanpl e, with bar codes, wherein

vari types r -applied
to a harcel *99?%3%%@‘?%@@@*%'?tg%&ﬁtsﬁéf’ﬁ%% §of SRnbs R BEMBIRE™ &
conput er dhemdoieedidre then bbjectode reader can deternine, for exanple, the
address to which the arc;el is to be Shl pped. Such information can be
used, for exanpPe, t&ESEURY SEEREdE t o the proper destination. System
have al so been ackages

bei ng shi pped. qﬁ%gl ﬁem%g’h?;? Pﬁepégfﬁg égﬁgﬁfggg@%pgjegm |tq{as §Q I'Pbased on

t he wei ghtkrmmmtmaskagegh@dda\edwmoaneche@[bcea coﬁhmtéetsﬁtemsabl on of

shi ppH‘lg rattoma |caﬁy d%:e?ermt%e?he Véﬁapactténsmcs \f?he OL)]EC S. geé e TSLICI%:I encies |

systems include quality assurance visual inspection systems. In the

|. 722,

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 aliowable 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 fo inefficiencies
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WO 00/ 59648 PCT/ USOQO' 089 where, for exanple, the ' ppi ng charge for a
| ar ge package cont ai ni ng I ghtwei ght articles fails conpensate the
shi pper W 0¥B84% 0| une taken by the package. By determ niffgl/V¥/ 8P Pensi ons

of objects,  shi ggers C &Jttalto'%ate ace rmr? efficientl nd.charge rates
that more XEELR eFYATPRF € STRBTS ¢ 889‘%_@ serg;gda_ac,&ag@ abiNdystens have
been used fghtnigitairticas kails Weiahpensaté iite dhivBRe FHtReolhnekalgs el ng

shi pped. Patent Cooperation Treaty No. W99/49411 teaches the usé of two

| i ght shovksspatkagearBysdeleysinimg the dimensione efobjpptss stipperkicasaalicnatays of

i ght sens s pendi.cul arly. Th ackage di pensjons are

determ nedg é%e%ﬁ,é]? %%ﬁl%&ﬁ&ea%fgdb%gﬁ fé?:eso aigfq{elchmaqg&eowﬁec? I s bl ocked
by t hes packagaircds used. PAreibeNof sybiehddhavd bben el WalitbfdeAREVENT OF A
PARCEL USING A CCD. LI NE SCANNER AND HElI GHT SENSOR i ssued February 17, 1998

to Reynol @8tesming theigensives of paskaees being shippednPatentsCagparatiafear CccD
it i ' ' | engt h
of 15 5 partedty R VRt Aa ReauhEs B bed B RE PR diotetS hBREaRays o

det er mi ne silght sbaicgbioppbstdby pineaekbrraybof lightsénsespelacedoj ects | i ght

toward the arcel%ﬁﬁr}? recei ves |ight not blocked by the parcel at the

ot her si dePEREMNHUFh T BaCkRGYAIMERURARRNE determmed\RERNEORING the obj ect
of t i ny, ] [ : | Ik Ci b BCH ' vol une
o 1 ritor ity o e hojoRt SHbREr fleh e btke RS deuble. 1.8 FEREA NG P LT
to utilized BddE2Y4 ivr MOIdNMETRICIVEAGUREMENT WR A RARDELEUSING ar@Coed

e S OB BT SIS B A b oSl BB B o0 o an
advant agesRanéie o BY Udigieath methBd 2 ihehLiBnl %aéﬁégxt'iﬁbég?cﬁﬁscr' ption

which follows, and in part w e obvious from escription, or may be
| ear ned bysqarderipositiohetoyer avemviegar b&téo dbjerotine tredwidtbvard Egpegh of t he

invention will he realiz and attai ned reans 0 h el ements and
conbiitat | dhoabes e BBt sEiind PO Suidcaiedhe b el ta dEET e Bchi eve
the obj ectiseigRtlof theasresidarfeny ROSEN; ' : S
enbodi ed and@brgadleﬁescri begé\rﬁgpg%ﬁ%%| rst I@i‘nt‘-}ggi%rrr%??é?fﬁéghrbem?nvent i on
conpri ses receimssdiaht oet elagked b dhe meoeetwmtitoe othrsmide by detarmine the
height.
SUMMARY OF THE INVENTION

20 An object of the inventicn 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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2 WD 00159648 PCTf USOC*Q?S novi ng al ong an obj transport system and
I ncl udes an obj ect dineNisioning systemfor producing object dinension
i nf or mat WEhOWYP48t he obj ects, an object identification syREW$BO3YFoduci ng

obj ect identificafi I nf.or.mation for . the biects, and. an ,i mage capture
ayst om f orMBEEAPHE 3a) et dFrsPRr e terg e B Rl L Bbist AimEiged

enmbodi nentsyaterhier piddRRirigPobjab: difieisidrapidrniaticry fir @Ak ilect§ 31 BbjeRY.
storing, and accessing object information obtained fromat |east”™ two

obj ect pr deesHliGaiionasistemifespiogugingcebjpetddantificatitruindermatioretestthene obj ect

i or mat i a0 Se AT A RER i B ated i ble By fidty Bne.c,

facilisy fabjedtsoring the information about the objects being processed at
that facility, an index server for identifying the facility at which the
i nformati on asd8@ BRERNAEFROHRSNIGH|tae invaniios: @y sder-Tacilly sysiaim 8bodi ment

‘of the inyv [ L-:Ng; i si onal

oo ghe 1 5 RN, SRS h P Aot REMELbIEE PRGN doteRRFioRlaEIclB0S 017 he
shape of dwoailjjecitpropessing $acilitidshis desptibeddndiheludss atneasioons objede a t hree
di nensi onal . nodel of the of th([? obj ect, calcul ati ng a di nmensional

conf i dencdMPANGHOB SRS FYSIRM {eraled @t RBAR FRMAY fRbaPiusNg IRECTM|sLt |

capt ugg ng : . . . . y .

ot | Hona o SRR belridfp@RLRtad, £raRePlochod bl enlf (bR SRBIna FR |

t he i magenisimatien @bjoetthe objectsureing ppecetsed atahabfddility) ahdndex sarfvet he

nodel to the., obpect., apd.acc L t he .t hree di nensi.onal. nodel or not
based on d r'qeﬁﬁfyéré@ F%P%Cﬂlﬁﬁa?ﬁ%“ﬂ‘g%dn g]aglpgra_\sqqmqtggtvgtrbgagﬁ@ e ood
t hat bot h j§ kgyrkQr egoi ng general description and 25 the follow ng detail ed

description are exenplary and expl anatory only and are not restrictive of
the invention, 'a® &irgiembodimeri of dmpmventign dr metimed of redokringgevanoe por at ed

D i consebith R ol § REEPL SR Bl s SR net o,
i nvent i on i3RrRRiGr 2BEECINIhépe 6Farl bbjdeRdibbESsingdhe kapturedihfknaliongr am of
an exenpl ary parcel information capture
to provide a three dimensional madel of the of the object, calculating a
dimensional confidence value based on the three dimensional model of the
object, capturing an image of the object, displaying, if the dimensional
20 confidence value is below a threshold value, the model of the object and the
image of the object to a human operator to confirm the fit of the model to the
object, and accepting the three dimensional model or not based on an
indication from the human operator.
It is to be understood that both the foregoing general description and
25  the following detailed description are exemplary and explanatory only and are
not restrictive of the invention, as claimed.
The accompanying drawings, which are incorporated in and constitute
a part of this specification, illustrate the invention and together with the
description, serve to explain the principles of the invention.
30 BRIEF DESCRIPTION OF THE DRAWINGS

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

system.



system -3 WD 00159648 mU800108975 Fig. 2 is a bigek diagramof a
present | referred enbod nt of a parcel informati capture system
Fig. 3i g"é”?ﬁ%’f am of an exenplary vertical dinmensional sé’&fﬁﬂéﬁ“!’%s% g. 4

' - ' . d f
vertical i monst g Lanat tiekPh B R RReRl) P LT RERR T A on of

t he oper at parcebinfarrhation egdpturecg/ategn. as seen from above a parcel transport
system Fig. 6 shows. a graphical representation of the operation of a bar
code scanner a$'&eti? @ HiRerERROERAEXEMPlaYMarticak disensionel sgamren 10 Fig. 7

[ bl ock di Lguration far a single
:‘ZC?I i t;%ﬂ{/g?@@;{é%&ﬂﬁé&%&?ﬁﬁ gﬁ%ﬁ%ﬁ@%%b%eﬁét&%% &FBF%?%P ystem
confi gér at daia from aavedicayldéméasiohiat ycdrmdrng nore t han one parcel

informati on capture system Fig. 9 is a block diagramof an exenplary
syst em confi gur {9-315 Qs f@fﬁmf?%w%m@@mmtqregf Bceraiation gf phraraiode

| nf OF MRt | 084 <L S AP abbl AllchPirdn SR S98AAL I on of an exenpl ary

software interface for use 1n collecting i'ncrenental dinensional revenue.

Fig. 11 is a reEigaﬁesinmS@ngr(aiphkralwmbat&imbﬁﬂw@érati@mbﬁaﬂner:rodése in
provi ding security inf Of mat [ on IS a representation of an

.20 Fig. 1
exenpl ary SSFIRAS STREIPILEG gide %%&@@Pﬁgaﬁépeglﬁﬁmr mation to a user.
DETAI 35D DESOR! Pl iNsQPbiidk dibhfFeiR loPn SRISIERE 8y Yeld cofiubSidreis 4 N detai |

to the present exenplary enbodi nent of the i tion. erever possi bl e,
t he same r@ingleciacHitySemnansystemi || be used t hroughout the drawings to refer

to the same or Like . . ts. .The term"belt" is intended to enconpass all
pgckage t ranspohg' %s'yc'sqog[%& FIRG131R OGN BRIRIBRs SYiEFmsOofigusaion fard | er s,

etc. In theingr ﬂa@Wt*mavﬁ@Sﬁfoir@ttH\éﬁloﬁé'ﬁé‘?@elﬁhf’orﬁf‘étféh CHAGR SRASH ements in
the direction of belt .
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 exemptary

embodiment of the invention. Wherever possible, the same reference
25 numbers will be used throughout the drawings to refer to the same or like
.parts.

The term "belt" is intended to encompass all package transport
systems,r including conveyors, ramps, gravity roilers, 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 beit's length). “Across the
belt" means measurements perpendicular to the direction of belt motion (i.e.,
in the transverse or y-direction of belt width) as shown in Fig. 1.
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30 nmotion (i.e., in th ongi tudi nal or x-directi of the belt's length).
uUAcross the belt" nea nmeasur enments perpendicular-to the direction of
belt motV&P5P648.  in the transverse or y-direction of HEWUHPEHY as

par cel 1 nf ot 5h AT & SySTER BRI HaR e AR 2

t he preserdccondamde with Phrstelspeof of that presenpipventiorsyst em 180 capt ures

i nformati on abolgt ?bj ects passing along belt 250. The infornmation captured
for each obj ectPa&P! formatiopeaphie systiin 18P qapiurgsjiafermatian @ortt i on
encoded i I t he ] ot r t he
obj ect . t RIS masEiiaRig 5 2307 e AIMPASK AR fof Gali bR
-and t He diingdndiedhe vegighhef thig algect, imfoamation tecoded and bdr mede onviaieght

i nformation.i btai ned at. a station other than  the .parcel information
capture sy 0iseh B RER0PN of 66 Be cape albNe HpiFFe thiPaglionPEte PERFNORDL 1 on
‘past the paicebo st %agéb%&ee&gii,e%ﬁdﬁ%@mﬁé%a .ié%yoﬂﬁetdrll:@é?&r pRLated into

the systemin order to collect ght nformation. In enbogi ment shown
in Fig. 1prelesrgshecdiodiment, weigbhindfamatien issyiteimedi8@ station piinertteana bel t
position stem 100, an.object dinensionjn system 110 bar, .code capture
Syst om 120 RVl iorIRRR PRy Setenp, HOVgvENa Stk BpaElE Wi B

rel atiove RRJEAIONS nﬂ:ﬁtidﬂ”‘ﬁaétr’thérﬁm&éﬂﬂf&ﬁfﬁt%ecaﬂéﬁeeéﬁtérﬁ 1@0@%&%@’ only.
The positions of the systenms can be provided in any order along belt 250.
Furt her, whtdreopatesianta titcosysieinon @dpt to eolgal tvegightlisioriratiohown with a
singl e process 40, it .is understood that nore than one rQcessor may be
used to provi dcelhr}ﬁSCeéEE?%'H"eggﬁg'BWq Y e t O¥ %%ar\t;gf 'inﬁ?[@%t?nsg%ﬁgf&_ Furt her,
t he i ndi visggim d@eaineaidtassy BeFodiion sPSErPPIRI djeLr dinfeM3idgHiRgessor s.
The belt position system 100 provides belt position information to

processor SYatem 18, Bevar grsla eariire Ay siomf P8nan nage gapturasysiem ﬂ]@%a f
POS14:0n gmang %éggirggggﬁqegv@gggg;}{oggrdn%fgﬁgil rhatidn Qgﬁuhg the form

of , for 25 exa n or se ThdiC an

I ncr ement alysienes &aeremplarp@dily.i ThePowitiorisef thassystams ean bagrpoiietdiign

I nformati on praovi %Td bg bel t |posi tion _system 100 may al so i ncl ude

i nf or mat | GAYABEEL a9 PeikeS: Riwnthsr, whdle priset Nk makps GARtYrerSY#&Mcapt ur ed.

I'n a pref agpad sHRMIWIEY sigRS BRssbf940, 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 beit
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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associ ates a tinme value Wah the position informatio’rom belt position
system 30 100. |nformatior determ nable fromthe posi't on information

i ncl udes YWRP¥SI4FR| ocity and belt accel eration information. P@W&@?’@PH ni ng

belt posi t PV r.o can
accurately gittz:’?]m ne "t%“% goq\@\}os%}egg&ﬂg&b@ﬂ Gg%oﬁ%‘%% 636%?%? 'BH F belt 250
for any spassmmpnpmmat objedts peacdaioh belt.250yrerstan bt BptdEmatsiyURBtdfne t hat
obj ects pl aced on be O remain at approxinmately the sane "position on

bel t 250 aBOPHEY %9@“ aggc?éﬁhehpélsmr@ﬂ !e@ﬁmﬂ@nwﬂm%@ew@ tegst em

esoct at el W TR Sanar T Het PPaliph AT biecho U M RAIF8capt ur e

syst end 1808a$c3@aterttwnbcspat1és caheﬂb;ientorrrﬂtlcmnm oni ng system 110. Such

systens provi deF o! ”El( E about the gth wi dt h, and hel(gat of an
obj ect. The syst éfESJPEyRARORGAPREE Sé(ﬁ'ﬁr%l 0 algp B)csEpPraies 8Ri IS

el ectrow&gaﬁﬁéﬁs;%w s?ém%bhesﬁgﬂ SfdtemEHrovidli rr%'u%ﬂ ei't%dt'lﬁ%rporate
det ecti on systens. det ecti on systens neral recelve er energy

reflected H@ﬁhtw@thmﬁcmelgbfoftamobmmcﬂ’ hersyeslmngy:perate hasomexampleycked by
the surfac t he obljcect he systens that detect, refl g_ted energigo

Cherate G esdg R o e S R BB aris Y Obleeb: 106 dvsieiasa
syst ens. Tiﬂ@:oﬁﬂ@ﬁa@@&eiébﬁbn%?&%s emﬁé%téaﬁ}n $ystaak g{érfé%ﬂfﬁré’é’euwe surface

of 15 the object, for exa | i ght shower,” operate usi’ng a two
di nensi onagit Fralyergc{freﬁﬁ@tegjrmmea:esrfam oﬁmesob!ecbtbr ehergytthat wasmiota t wo

di mensi on [ ens rs,on, the osite side of the object.
The di nengﬂljfgggeg 3@0‘??8 S%Cgﬁf %3 l?&tdipgrsrﬁsf%gs ﬁ??t\ﬁegwdg@%?ﬁt&%ort i on of
the array Qﬁeﬁd@%;@er@f@rf@NexéiﬁﬁléoﬁﬁlﬁancﬂﬁleQ@mﬂﬁfC@ bR bF AP (L ed
energy. 20 The dinensioni ng systens generally do not provide information

about  t heS¥sieMmse b exsteds taafgqie/t@ﬁt enangy thatisqad blpeiteas hmttn@ﬁur@ceaqft ur ed

ai mends oni 8 PEEEL 3 8L Eont SEFLE RerRR. 0t g Bfnudfeleidy
belt posi tmbma@ylm)uréé@nhbhe S bf fRsbbjeenandbaivrdirhsidridl drhgy oat a
captured at a given tine, the 25 processor can build a three dinensional

model of t$REIEH] SRIISOS PRJNE RBPOSItP SIS ofrthe qhiedr nka dmensions ofi theor
exanpl e, t&ﬁjeévgért?%’lﬁééeﬁl%@& i Ifpw b Abrtbh'B} the BA%y 6 1AB5e Yndrlf 00 ec!

Is z,, at tine IS z
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 aiso 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 aiso be modeled.
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t he height isz3. By as?i ating each of these sarrp.i val ues wth positions
al ong the object, the herght value along the object can be nodel ed. 30 This
i nfor mat i B %4481 so be used to place the nodel of an obj eRETAVRVVGBRT por oper

position a | ' e f |t pl | ect y nodel ed,
such t hat ?ﬁgoéﬂg atﬁ%ﬁgggh‘%@hstno ?'#gﬁgﬁi%éﬁiocge%°§@§%b‘ﬁﬁ%&’@l‘%‘%§ 6 WO
00/ 59648 POhEREW £48%7Batekdn a preferred enbodi nent, three di nensional
nodel s of each %Ig%é e objects on the belt are created, Parcel information

capture system I'eRringip Fepture sy ptesnd80 alspingledes gthancoBecause t he
bar code o ' bal L ri [ Qut the
ob] ect .t ne PSSt "BLBSuSE RIS e ofF ab Drisr g seBRR8Y ey BRTE e
"beans that aayereEntatiedaloutdbe dbiject dbpaystemmogefdtes esing arplardliay bPbar
relative tq the o%i_‘eﬁt. The i nformation fromthe di mensiani r]g ezéstem | f
col l ected FPRGTeEINgaseiheasms that %%FC%’UZ%} e tee Ghiednin difer used to
'focus the bibnimfs raiive G0 e bBCR! ThEBARKS: foR A BimbRsibARq!

preferred enbodi nent, the bar code capture system
provi ded déwetepslitcaliestad praonly) thetusei ofdine bancode septiem dilemFeahiber, i f the

osition a |t of the object js determ ned t he object
8i nensi oni ﬁégéjgﬁgc&sg{%fba{ﬁgdgiqap Jr@rﬁyst?ﬁ'i’ agmp%éﬁé%ﬁﬁ- Ha th%epar ately
focused i npesfeRediemiBsdivicRe tREIRE o6 RABILE sﬁ@t@nﬂ 109 is Linetbfptk! aneousl y

scanning different objects having different heights sinultaneously passing
t he bar coBECVidedidewn talirfromrthelppjatt dimensioniggtdysterori Eht ati on of a

scanni ng beam t r_code on a bj.ect passin the b de

capture system ??baéﬁme&%ﬁ'?%ﬁcrioﬁs@b%@gﬁgkﬁ?%ggﬁ'ﬁ '%gﬁkem‘f’@?ggjngeto t he
source of bbjecbdimmertioning syetedn MiDethe diieeint berkbide reBaepeagn B@ produced by
t he bar code scaEHner travels a specific known angular trajectory in space.

By det er mi AERR A91¥ [RGURSALD QrAPEIP pievideapropstecavnaaliepibdaned a- bar code,

the pgeti og; ' C ode can be

det er%snedS'n%$é§Jéi%H$§ra§r§gbbg*r§ Q%F%néedgg&n&?ﬁégﬁ%rﬁﬁeﬁﬁ &eﬁég mation captured
by the obj simultineenslyqrassingiet ban dold2, reiaders. Flxghdabycoderawd@ngithg 25 beam
subt ended a _.determ nabl e an uLar position in space relative to the bar

code scan ngp_entiaﬁgn é’ﬁ Slﬁcé'l“nfi& eegihetsrans aaperde ANEn RBIad Pessing

the bar code capture system' 120, the position in space of the bar code
relative to the source of the beam can be determined. Specifically, the beam

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

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

30 of the bar code information. By combining the determined angular position in
space from the bar code information with the three dimensional mode)



di mensi onal nodel of the . ects noving across the b by correcting for
the difference in time using the known change in posTtion of the belt 250
during ®™MRO¥$¥E8 bet ween the capture of the di nensional inFEFFERYEE7Snd t he

t 30 _of . the b de i nf tion. B i ni t.he determ ned gngul ar
posi 11 on- 1 ROLEEEL AR IfiR e oAb R IDFSTEHPRECANNEHS! onal
nodel 7 m@@bg%%&cm@m@qg@g%r dg,ﬁé&uced fromthe di nensional

information, the bar code information scanned can be associated with the
proper object. Begause obigasmaynby defingdbyrtbe iyr adde ibformedide i nf or mati on

associ at ed_w | . 0 | at.i ng,.di nensi gnal i nformation. of an
b ect 5 o TR RS bpistt 5 bR g el Rounaia fTen BBit, o
associ &t e withimaoyet inforpiztioer ofthrireBRIce1Aé syBfcah i@ bbRNtovEddacldie iPr oper
object. Parcel informatign capture system 180 al so i ncorporates an inage

capt ure sy3¥EERNY 308 PrapgedimgnuieRalspiraatiosovith dve BEparRCt nf or mat i on

bout obj ect ' i ' : Q. .The | 10
oo mmt on oy BReofBRina8bn AR R n RS HIsR, BUSIPRIREE N RS of pel
250 and tteptaltg sgstent haoedmapeasiptet: $8tae 80 providedimadRirdedatp! ed

devi ces (CED@). As with the information provided by the belt position
syst em 1002POHRRIREISRARSHYG BATGR) IRfpenatipn capturEysiem dsfe Timage syst em

120, e j j ' i r t. ' jat ed
w th the ¢ MR Ry bR RaId, ALl R AR R o7 BT FRbE BRI Cnce
bet ween t hend e obectothdrabopratuced byinghen ahjegast ahianges compled deyvidesm 110,
bar code c r syst.em 12Q, and i nage, capture system 130, and using the
i nf or mat i oﬁﬁé\gﬁﬁt AS%(‘WQ‘ g‘]t%irg?f&?@tmn PFFg"Qﬁﬂ B)ftth%r?ei(tﬁéf’%‘é?"i systemetQG i ned by
t he obj ectgpidi | O ' | | ' by the

I mage capt?J?jgbg%ﬂ?yﬁ?%r?n%%%gﬁﬁﬁgggggﬁ gztde %%}%gg%rgw )Ié%(?j’gﬁeobj ect.
Speci f i cal INfermatiant prioyidechbyuthe mage rapture gy staptis ces sgiateehwitls thetimkee et

doun 511 B Teoblitoa LM S5 D e B b el o)
the belt, éffiaforiiien by oBecPRim&RNbHNES el 0l 2 BB e@ptirBE rel ative
to the captured di nension 25 information wl|l provide an inmage of the
obj ect di nffdemnkd. A agsFepiure gyatem il 8Ai agdsisingthelinformation 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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" The parcel informatio‘apture system 180 al so i porates a processor
140. As di scussed above, the designation of a singl’e processor 140 is
exenpl anyo@mvkdkss Each i nformati on capture system may i ncor pCratseo/ess3sd)
processor. The processor 140 is E)rovi ded to derive information fromthe

data pro¢thfigaiyerescinfemation sethatitheidimepsignintoraiationnlar Qe processor is

i ih he o BRTEaTH edt neDBoid oAk A5 BeoRerR Blegt B, har
t he di nenakseocibteldotogethan, bar code information, and image information

determ ned froma specific object can be associated together. A presently
preferred embofi RRESENHY Rretering embodipentel therparaphinfasmatos ¢apkfe180 of

-Fi g. S ; id [ SHHES ' ' 2. Parcel
i nf or F}’rat i 8@%’3@?%‘?8@ 'teie'n% %@@E%ﬁﬁgﬁ | ncto%%;%%yt"i%n Sk%]/gr%a Al

di nensi onFrgy 2 claamet ;mfdOfaboojcapturagydiern BHtoisi shgpwscasimcorpdrating pat t er ns
+230, bar code scganners 210 projecti bar code scanning beam patterns 240,
bolt 250, VgArebL CIRoRES S 2ol Ry B mEBR N eI TR BRI oby ect

i nf or mat i gAHBFRCESS VardHle SR @r@‘iﬁ%féﬁt'né% R 5. Encoder
295 is usgd to corr’ec%rl y o?etermeﬁg Sosit onI Ior{g con%@gﬁﬂ%ee t 250. Using

t he capt upatiemssi4Q, drelb? 50 hearsels 260 havisygeldif cadas 2&) themelon,czamedaat i ng t hat
position wihth a tine st val ue as iated with the ture 15 of

o onfiat i 65 paFLATaR AN BlaceSePheod: SHBerAPIRbSER 2ab AkierPHovi de
correl ati pggbet ween the object and information captured about the object.
The notion of belt 250 is nmeasured using the encoder 295, which is, for
exanpl e, a shaFEncedeodeb isvisaddo eorestiy deteinaine(pasitiothaany conveydrveyor bel t

250. When li=~250_.nVy, the roller.tur a shaf t der 295 turns with
201t FopPlizen” s R sty ainr ph By SR el EIRE AL et v ca
pul se i s corredtingdnailpositiohagith hamhe Btirae vaiie Asscsated Wil thexadmug to
object information grocessor 290 to determ ne the position of the belt at

a givén Bf RECmEiornssem a ebiratlhei titae istAmpyaleri6aB e ysed teRIABIde a count i ng
L. anon Bl B SRR i B G BTl sut el o
not i on of Thaenstiaf of belt 250 is measured using the encoder 295, which is, for
example, a shaft encoder connected to a rolier (not shown) on conveyor beit
250. When belt 250 moves the roller turns and shaft encoder 295 turns with
20 it. For each small angie of motion in shaft encoder 295 an electrical pulse is
produced. This electrical pulse can be sent, for example, to object
information processor 290 to determine the position of the belt at a given
time. The position determination is made by, for example, counting the
number of pulses received. The number of pulses is translated into distance
25 using a known translation between distance and rotational motion of the shaft
| connected to the encoder. By querying a position determining process within
object information processor 290 at a given time, the position value of the belt
at that time can be determined.
The dimensioning system is shown in the embodiment of Fig. 2 as
30 three vertical dimensioning scanners 200 located above belt 250. The
number of scanners provided is determined in view of the requirement that

the entire width of belt 250 is preferably scanned by the combined action of
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connected to the encoder. guerying a position dth ning process wthin
obj ect information processor 290 at a given tine, the position value of the
bel t . at wbaw/spése can be determ ned. The di nensi oni ng sysPemuisso/sd9esn i n
t he enbodi pent of Fig. 2 as 30 three vertical dinensioning scanners 200
| ocat ed abdVe SEaNRETS5 0l he gifgensienipg SCannets?dR et pse taldetarmintethe m ned i n

view of th RFEL otnh:?é L. gk f |t I s_preferably
scanned byﬁt?p;ﬂt:agnbi'neé ac |Ito%5(lj]o§t SS%MLSB%S'%)Bﬁ%ﬁMg%@%Rn?HgW
scanners. Tdimnedsioairg) scamgers@oners 200 are used to determ ne the height
of objects on b?.t SR at s&gcific_ positions across belt 250 scanned by
di mensi oni ng scanfe? SNOYE.2 gplgiled vigypakan exempleryyeriieal dimeapiomirapl ary
verticgl di L 0P g 3 00.  NVertical,~di: Loni canner 0
el udos o pan o YR AiendBna kP 2l NGNS S SANEE A8 cct ca

by a r ot at fargeriodaninged beanoB10.3Ffhe tioaat ig:fleckebin ik rgtdiebeariirehetor
proj ect ed g ﬁ(nwartd fromparabolic mrror 320 onto the a parcel 260. The
el ements t 8 (HEPING BFENNEheIBIWNIRE isiRFRlectashdrwnward frgm paraboligi ch

proj ects i migof BRURShtERE @M Shrés) PR ei&n@ﬁtrs%{;%l%gppgé\gg?%ur%ag' In the

r
presently preferred enbodi ment %%?beam source a e curved
patt er n 23veiticat ehower ofi lightd3na whichuprbEots of a cpavetipbattsB@3Mdcioglst 250 ont o

fime. T0not PERE! R Thaet 500 R 16e BrFseRvgRIEId SMpPRisne RdhePIAM he |
pr oj ect i ons@firdecier BB 0Mhe dupfed Patbinesio jl_s-rl]-lgé?lgbf%zd f‘?&tnitﬂﬁ asf[?ﬁ‘ftatﬁgq?f: | ght from

that point is captured by the detector. | stance ght
travel ed bREVGREH2BParshbelt 266 ontemdetectoo(matest®dM). and its capture by the

detector is det ' I ng..kno | aser radar .(l.adar di st ance

measur enent tec ﬁhfg‘qé]:g%aﬂaﬂéﬁ i gﬂsﬁ%@@r%%wve&i %ﬁgpgﬁ'?%&%@ﬁﬁeﬁ@hzwt

t oget her pa@ainteon 86 objeet BLBUSMEREABY tBE ThEjektidP0f bdEh PMEbh@PiHeet ween the
vertical djnmensioning scanners 200 across t'he belt can be accounted for

by, fb eRBIRpl-eThairstasinmef thedighéfigm thaimeintds ceptyped bydbe defectos. of t he
S ey o The SRSt PR 08 AA0RETR BEBHEN ik GV ES
across t heamalits dapturtehisy the detector is determined using known laser radar (ladar)
distance measurement techniques.
The three vertical dimensioning scanners 200 together provide
20 complete coverage of belt 250. Any overlap between the vertical
dimensioning scanners 200 across the belt can be accounted for by, for
example, discarding the height information provided by one of the scanners in
the overlapping range. Each scan provided by the vertical dimension scanner
provides information about the height of all objects across the belt for the
25  segment of the belt covered by that vertical dimensioning scanner. Because
the vertical dimensioning scanners need not be placed at the same position
down the belt, the information provided by the scanners is time adjusted such
that scans of the same position down the belt by the different scanners are
properly correlated with each other.
30 The vertical dimensioning scanners 200, therefore, provide information
about the height of all of the objects at a specific cross section down belt. By

combining the captured information from the vertical dimensioning scanners

-10 -



25 segnent of the belt vered by that vertical di si oni ng scanner.
Because the vertical nsi oni ng scanners need n be pl aced at the sane

posi ti onw(glgwgb(,gﬁe belt, the informati on provided by the sgap8smshs time
adj ust ed suc that scans of the sane position down the belt by the

di fferent 200mver sim@ deight dffermution of all abitisoh the belt cainiies capfurétde -
vertical dinensjoning scanners 200, therefore, provide information about

the hei ght 28f agdeddp a hrighhirergeobbeth 23R a@ndrthe qoigrs tRY¥@PNon down belt. By

“00°W0 08 50646 e FRtheiIRCh R Ml EBEN R AR R ahg ReBfngfian or o
S L e B I e O egeamelbel t
P B RRRREY e R Rarr C oo R e L R O T (R b e BRI ng dat a
concer ni gy bRy AREIAGIENh b B o ARk pointdModate fo

.corresponding to the top at rectangul ar parcel would mcorBorate a
gr eat nunbsurfate bétrghobjeotf oiinere diffgrenhpaints ama ofrmilaphekgintf Yy roéiyt he

bj ect. Wh diff ' _of sipilar. heigh [ b
"ncor por at B8 RORPHUET PRSP TR s PPt BEnd ghamrtetz el byt by a
plurality sfur8myBtpoiitBetiel IR iscHeraERAEER byaHe ByrcbNEindeMsfsh4li mensi onal 10

coordinates of its end points. Further, linés at simlar heights may be
i ncor por at e@onrdinated of ilsfemciepaintst characteri zes that portion of the top

surface of the @bj bei ng scanned.  Th ur.f charagteri zed by
The 11res that maRDet PEsat siRGar Rgianf ey 2 haaHoTBbdiRd A ARG haET DY
a rect angutlRaraesels thanpbRiohesftas eop edrflye bbiHdebjbetbeinl Kaartisde Mi@nal -
poi nt coordi nates of the corners of the top surface. A circular parcel

coul d be nbddpermay ke ehar@cterizad byythe Wrscihat makgdinithe borderqitge
| ' ' ' del th
o e e e SRR B ol BB, ByptRRRl A ce B RpsRhay RS, (e

top surfacée o he o séo nmensi ona i des
i nf or it i otheafouuthiteeediprsisioren pointtdverdibates of the coaters cfdheuop serfacesi ng
the information about the top surfiace of an object, the_ _infqrmatjion can be

fitted to Kuargrargs) eryld berppdaledana piFle hadng aspagiieradiUande® of a

i thi ¢ her ot SPRIEEREPE s aber s ol e ctbicmdgs cRofpaurea h nddt eres
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 modet 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 230 can determine the deviation of the shape from the closest
model shape, calied the model fit. A geometric or statistical interpretation of

30 the data may élso 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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system can determ ne howgal | the object fits the de,\ition of the nodel.
For .25 exanpl e, a nodel a rectangul ar parcel requfres that the top
surface we ooseeeri sed of four straight lines. If the |inespchasowmdzs up of
the top surface  are not straight, upon fitting the nodel to the shape,
obj ect i nfNEREIONNG 5@@@1%8@029@%@23/&@%mfﬁfmatl@mérmwt%wedwabf t he shape

stati sti calenrioniEpEndleRPo T orfankdioRERr arideysloRBRETARG. °Fi . 4
i || ust r at emarisforenestidng- lendebeenpegermedpartaselest iméeﬂgfﬁndtﬂ@ﬁtqmagedat a.

These ima%%s Il ncorporate the information provi by the three vertical -11
WO 00/ 596 %ﬂ‘ﬂ%ﬁ‘dme’ahh@m%irﬁ@%@fﬁ%rs 200, whereby the

information fr v ' [ | .Oni r ' [
{oget for and. syerr Seairs 216l FEIRR e 08 HRUT IO 0 BOTB B8, o | o1
i mage 710 bandodegl#70 lvaged ai2famrets RB0erBart godmdchmenightofimeltiek bar

respectiv ar code scanners 210 argeused across the conveyor belt 250

toI r_eafj g’lg\ﬁéé CaryBe PSEBRIAFrpss the beli smuligheeysly, Wf‘%g of I
nul tiple lh%ltlﬁ){é’lﬁié‘rsc&?& ?ﬁf‘tr{?ﬁg@%; ?%g@%@%@?%‘@ggg%él Shbhefdieays! v,

including multiple bar codes on a single parcel. In
a pr ef er r @nbagitett, twan codeascarmees 24 fnveer be 2dfussxhsepaifabelys ekhesaipitityat el y.
The il 10 to focus bar co scanne 210 separat el ermts. the parcel
char 2l er 18 0 B G eSS ¢ 0SSP A IS b REPM S e ko darariarRalon or - o
Wi der 1 anggs@im PBOGS reall Pladidwer R LRI WYRRL RVeitla \g/ld&‘?‘}'af'ng&ﬁ gé?'&l ens.
Bar code sCanners 210 are arranged across the belt 250 to projeCt a total
of, for eXeighte thar cpaicosventionaltfixeselocusgysimpaasamsiecoscarennhg beans

240 on bel_t 2 there eadi n bar . codes. 27 cross multiple "zones."
T th s wbe Rengei A Bt i B 2e03e Hbidit 01t M Srotude. oA RBERCT250. by
bar code saarsmwiting2¥0.patteens bNE@aiMhh Weirs RUeGhH be2Ble tissrebPireadipgocess

of bar code scanners 210 is transmtted to object infornmationh procéessor

290. 1A t ePRECPUEP /8 FEERHUMIPIedeanest'etn this wiey thare odemplaidiner s 210 can
D e PoRRERS MR oot B ol el i AL L0
210. As shdfermatiofridgrived fiscmtiesc@dfingrrduess ofibar code scanners 210 is
transmitted to object information 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 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),
parce! 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.
8, by determining, from the intensity signal prO\}ided 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.

-12-



beam that traverses a !Wﬂ path 240 across belt 2§ (not shown in Fig. 5),
parcel 260, and bar co 270. A detector associated wth the scanner 210 25
recei veswidgydoedsl ection fromthe surface scanned. As is kramuUseo/o8dvs art,
the intensity information provided by the detected signal is translatable
into the Hutharpbleassdaating thentirercddaghiura of tlee b¥orroatien evitht the pesiten. As

h in Fig. by det et i, nj K t.he j i t.y_signal i ded by th
detector . Tpsmanim Ploaded by dtion S aan 1 PBee nkiHigr ar por ti on of
the path %ﬂecéQsdrQ;@mafa?ﬁ&bt_aymtd@qh%%@itmrpﬁlnggghgménﬁét WHIRH thedsHedodsl0 can

be determned. Using the information provided by the known path, the
system cavasiscatad aidhedieng of caplore.ad hedmnshaiasedt thig infpingatiemintedhecode i s

of - capt ur 47 VEnE oS HimefS el Viomid pueiolfdatfby R ARISRERADY: aog by ™

bel t posi tgy@fer ¥ah & Jd toodseiate e bERELES ifERAREEEHE WilPecpdpdet er m ne
the position along the belt at which the bar code was |ocated at the tine

of capt ur éimepsionabinéermatiem efparaes2®hf or mation into the 5 tinme frame of

t he di mensi onal—i ' | - i | R} be used
to associate thEH%é&?%%%%B?H%?HJQﬂﬁ %’HQ%C%}EEF%S p&%g?bqgﬁ'ﬁéﬁﬁsﬁnﬁg

i nf or mat i can hagracaralire2§isterhhesr khage edptpse sgstem il 80 miitHignt ¢aphowe system
280 further includes an image_capture system 150. I(gﬂ(ge capture system 130
of Filf 1 mdigndama CRNGTR 453, The derm "caffenas 19 gendad te spgpr g s

I nt ended t ERESH I I R QML G or digital
signal rep ggégﬁ%)at | vee(;iHTf pr@ﬁjﬁ@[@én \%\Aﬁtgﬁjfén&t(ﬁéﬂ@i ﬁg’gglo%%\glé%bwrﬁ%ﬁ big%é I magi ng
devi ce. Fasbjectamiitirctieeiield, of Vidve oitted mgpging welvicenyh- treanalagstaaneras, nt o a

digital signal t of th . f the signal . | f d
enbod mentPRREIGHEe! B2y b RS ern PGt SIanA BRP AR PN ar ray of
charged cqiytpkeskifg¥f fRSsighaDSIh a E@err@&re%i{%éﬂin@][ﬂﬁﬂ&ecéﬁfé%%’actﬁ?i/t\gles s

either a l'inear array enconpassing the wdth of the belt or a
di menki onatamenazpecalyap Lisingfan axgy o chaeged chupled deviees§l€Dsp Tbenat i vel y,

Pt A%k PRI SR B SRRl o Y EOpARl et L o
acqui red hyjdtic anbiedelBsr 4 twd divieasenkbacayespapleasiafRing B widthcdt
processes t%lgel:aellt@ﬂgernativeiy, separate cameras may be employed to ensure full
coverage of the width of the belt surface.
20 In a preferred implementation, the image information acquired by
camera 285 is provided to camera processor 255, which processes the image
information provided by camera 285. The processing may include adding a
time stamp to the image and/or translating the image into another format. In
a preferred implementation, camera processor 255 translates the image into a
25 compressed image format such as JPEG. Using the time stamp information
the image information can be associated with positional information along the
belt as provided by encoder 295. Preferably camera 285 is provided looking
downward at the belt at an angle in order to provide a view encompassing the
top and at least one side surface of the objects passing through parcel
30 information capture system 280.
In a preferred embodiment, camera 285 emptoys a two dimensional

array of charged coupled device elements to provide time stamped images of
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I nformati on provided by .rera 285. The processing I ncl ude addi ng a
time stanp to the image and/or translating the image Tnto another format.
I n a preverddsep4fnpl enent ati on, camera processor 255 trans|RIEESW87T5mage

intoa 25 c ressed image format such as JPEG _Using the tine stanp
i nf or mat i g?? Bgﬁénf’ﬁg‘ij@s ORriBe Rt o FNe ARage o beboisd ke 3map gardi of theal

i nf or mat i eBnakieRGIHE 24 Lt 1St ' ¥ r, 285, rably canera
285 is provided | ooking éom@%qékqﬁﬁgeﬁgﬁ%ﬁ@%gn ﬂﬁ%l“&éﬁﬁ%%@’der to

provi de aconi@m suficipdsistaifta heovide infandation labast peintedatgopur f ace of the
obj ects passi.na..thr.ough parcel 30 information capture system 280. In a
preferredﬁéﬂgﬁ’gﬁﬁﬂﬁ?{ﬁ’g@é‘ p OB QhigFly\RrosesRinGIPRitR insAge carbeay of

char ged cpufbffed ey ic@ite paBakAiHOsIIHIN ' ' f-13 WO
00/ 55648 PCTT UA00/ 0B 7o The PRI SRR, BEHIPRE diRdRIE . oF bel
250 is a agsepaterovith eachimageothit image pfaybed el@dfordtalyhesddcimed gth mage i s
captured. ,, T i ma contain.sufficient detail to provide information
about primeg(gthgﬂﬁ%&:maﬁ%'ﬁaﬁﬂﬁr ?Qﬁ@ﬂ#?ﬁ RAGRIR RERseMdn dhe eamerds ield si ng on
t he | mageotaiawbst thapgimieor red to | ocate and identify such information. Using
the time stanp associated with each image, the i'mage may be el ectronically
associ at ed wi t Additipaabeaesorn deveaamaynbepouwvided ds pant theapmicel s present in

th s £ ' t that time, ' Additional devyi b
ot ovidog. TroiatErcald spoRt, P biBRs, @ A tosn et ri eproviegit e o
t her monet providy tihe stampedednigerafireh@emitioh. Slyéigpetﬁetti%%f Whith&he.

information. Using the time at which the tenperature information is
‘capt ur ed, twrﬁyfgéﬁf&lwoﬂﬂﬁ GPREITeanthesienhreeratigrevipferiedioni may hepar cel . The

o) Gnat ur eei SR aat JBES. M SRR 1Rl o8B BB n il Aot ur e
syst em 28@nalyhersi tofryowis 0 ohenigdlwiginhathye pROBRICt paksIhGRhiUYHRBpHrEesYy St em
280 an b resented as an i and/or as a list of coordinates
repr ééen_tmﬁ‘a%ag*?@ ‘fﬁpqg'@/&sgP”gggéct s that have passed through the parcel
PR ST 0 ik, i S
obj ect . |¢arcbagiresented as an image and/or as a list of coordinates representing
one or several objects that have passed through the parcel information
capture system 280. The information can be separated into different
20 categories. A first category is image information about an object. It consists
of one or several time-stamped images of the object. One image may contain
representations of several objects. Objects within the image may be
identified by the timestamp associated with the image or by visual attributes
of the imaged object. The image may contain printed and/or handwritten
25 information from the object. A second category of information provides a
description of the object and its surroundings. Attributes from this second
category include, but are not limited to, a list of points representing the object
(i.e., points that define the boundary of the top surface to define the object),
the position in space of the object, the dimensions of the object, the fit of the
30  point definition of the object to a model from memory, geometric and
statistical interpretations of the data, temperature, date and time, chemical
signature, and bar code information.
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of one or several ti ma,arrped | mages of the obje One i nmage may contain
representations of several objects. Objects withinTthe image may be

i denti fivpd o¥ogyfne timestanp associated with the inmage or lpgraissessdyrs
attributes of the inmaged object. The image may contain printed and/or
handwr i tten 25A mimbenof différeottypke o infecmation sibeefdre; @re gyaijalbole

i nf ti id d I pti f th bj ect d i di :
Atr but eebpPEabeRf bl s PalbeL Sipgnatidt castrE by amoad: BECRITY (o, a
l'ist of pahbhparEntaaesishegifici8efticitfon dddeprovitidbpatdiicodeldrmthéhe
boundary of the top surface to define the object), “the position in space

of the objdartifier ptactichendheparasf, althef th$ éformathen can befelesieorgcaliioi nt

~definiti f bj del f e i cal
't er i et Bereriercor Gkl ierabh TRl R DR e A PR g o
si gnat ur ejnfoRflaties. PO thefieformiation is idehtiBbROBp 86 BarcBOHEHEABARRD 75 A

- nunber of different types of information, therefore, are avail abl e about
obj ect thQOd@@§§0§lab%g&\éﬂh egftopa®el-on capture system 280. Because each

arcel has a 2cific i L ' ' - +Qr ot her
Paenti fior pi abky biF e e bf Aualie SRAETPAtIAE N 1of BhafeRRifY
el ectroni eahley sysass Ok tagetfheilityliis intehdedas eatomgess payialg code as

the associating, information. Al of the information is identifiable by the
par cdP i dBMRGESSHI fasiitiasotcnas pares! soriing fraliias. peenvel sYstel /G0 s a

di agram o | | [ r ingl e i r
syatem 708 MIESp SeRYen 50 BORhRab Plalctlasp 018 Bl el bbsedr 2067

pr ocessi ngnfagedtiibicematisthprasepsarc2d0, solddahgréanetwark 20, Sed eausesyst em 700

i ncludes a server 730 connected to a database 735, a canera processor 255,
an obj ect teReRAt? on processor 290, a | ocal area network 720, and a user
term nal 710. £ PFRERSSPH5S BRI SRS AtIRhQrBBE 4 JB0GRSSPT 290 are
as 15 descri bed above wth respect to'Fig. 2. The tinme stanped data

pr ocdssed dbgcrindd ebove with resipiech tpF g &s sbhe #ig® siathpedriata pyeoessssidpy 255 is

t itted. work 720 t 730, Net 7200 5. $
| ocal " ar eRDISRIBPRA PR PRSP P FAmea PratRstnora 1 DR RR oy
network  @Q8f hEmetki 731D 1Py sehidt 180, URetlvorReT2®rs shiWrpa®Bdascaiennf or mati on
In

network (LAN). However, a wide area network (WAN) or other network
configuration may also be used. Server 730 stores the information in

20 memory, shown as a database 735. In a preferred embodiment, an object
information client application running on object information processor 290
forwards the time-stamped information over network 720 to a object
information server application running on server 730. The object information
server application stores the data in database 735 using the time stamp and a

25 parcel identifier, such as the bar code read from the parcel, as identifiers of
the captured information. Similarly, an image capture client application
running on camera processor 255 forwards the time stamped image
information over network 720 to an image capture server application running
on server 730. The image capture server application stores the data in

30 database 735 using the time stamp identification information. Using the time

stamp applied to both sets of information, and calibrating for any time
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20 nenory, shown as a dat.ase 735. In a preferred di nent, an obj ect
I nformation client application running on object infolnmation processor 290
f or war ds WO&0/E96#8- st anped i nformati on over network 720 to RCwWhjSew08975

i nf or rration.f?erver application running on server 730. The obj ect
i nf or mat i oRTIENGES 18 SEPRIG IR due e iffaring lesations aleagdieis250,3bedviong t he

time stanp i | LT r e read m t he

parcel . a6 eents Frifgffiftor] CaTb coltelorB S AR T P R 9 e

tcalot urte cli gn_t aﬁipgla:ﬁe]gdilﬂws?mmmws@mmo?aarsi m%@@ewt é_pﬁﬁ’%iifﬁéﬂ‘?&&s the
.mage nf or i Qn _over networ 0_an inage capture server

alng i za? im; ’PﬁJHﬁPSnE b.ohpsgén?@r@%nql§(j10mr@ abigde Q@&B@%Fﬁoﬁﬁﬁiﬂﬁgl fr QB'EI i cation

st oresst he ' ' ti i.dent i fication

i nfor rrgt [ Ogé?é%d%Y?ﬁﬁﬁéﬁ@?&gFg%dg%%gg??g_ l%?é@ﬁ@ai&fﬁéﬁ%ﬂr mat i on, and

cal i brat i ngxample,nyensoms! erBpWeroor 586 48RCIRVISOOLPANE Df adcbbehgnces in

t ti to differing |ocati, | bel t 250, the t t f
ol or mat | oS TBPERs BB PK PRI AUAEENAen 9 adisevoin RISTaReg) 6

facility- semeidimert 8idOBasbs oibACAIRRAAbATUAS BRI tdnnifby pgT  terminals

710. User termnals 710 are able to dccess infornmation from?5 database 735
vi a networ k 720 lamaeReimpienEptatiapsesf the presentsneemrtjorf, onoredkanmres  per sonal

an” aipi cera i Rligh e DR 2eBrw 6 B SrBloyBrde s aleiFwRel a e

based cl i eptocessing RidiRy. UGB SRows & dibEFh Bk siifle theifARKIhERhGRENt ati ons
or

of the present invention, nore than one 10 parcel™in tron~capture

syst em 28oth@bupre %réﬁlﬂﬂﬁy@’@ﬁﬂﬁﬁa@tw‘ﬁws&rpé%@ems phowess Fig 8§ asingly. Fig.

8 sho a gi ' LLity. havi nore than one parcel
i n?ormrrit i oﬁér?%:r)?u@rogég@é’%%%(fﬁ@agr%%gﬁ]p@?t&e §,nd§‘:§f3ﬁ§|rt}ée Ioserver 730
and dat abaséorfdstiomprdded &g rholtipleoparcanmicesich éérﬂ%ré Sjfemaizgm pyovi ded

by nuigi pl e.fzarcel I niormat I on_capture systens 280. By 15 utilizing a
si ngl & serYWiZing@ sipgleysenver VBPyor a kacility: the-datacanlieated oamnmbttipke e par cel

B e L i D e LA
t he preseneasilvaetéssed va uses terminal A&t em enconpassi ng mul tiple
facilities. T\/\oFEga}cé {si Et:l id?a'lsgrgrAﬁOofa egneimp!ementation 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. Facitities 940 are each shown having two parcel
information capture systems 280. However, any number of parcel information
capture systems may be employed at a facility 940. As in Figs. 7 and 8, the
elements found at the individual facilities 940 are shown as connected
25  together by local area networks 720. Facilities 940 are also shown as being
connected together by a wide area network 930. Wide area network 930 may
be, for example, the Internet or other suitable network configuration.
Connected to wide area network 930 is an index server 910 and an index
master database 920. Index server 910 and index master database 920 may
30  be provided within a facility 940. '
Index master database is a central source of information used to locate
information stored on the multiple databases 735 within the muitiple facilities
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20 showmn in Fig. 9, al ugh any nunber of facilit may be used in
accordance wth the present invention. Facilities ™40 are each shown
having twop@sses | nformation capture systens 280. Howevergtrasoposemsber of
parcel information capture systens may be enployed at a facility 940. As
in Figs. 7940.d Specifinaily, @ esasratienplingitaaliocatesinfordiatiouabouta spetifies 940 are

h her by | pcal, ar. k . i |ities 940
oo al oo JHOnET WEFRE AR kot wRESARLE RS IR wiich bRt 530
W de area wabk\Wbkes3ad. Mg inB&x niffteedaBhSe stdis H%t@&@ﬁtgesgbnéﬁgetb_ sui table

network configuration. Connected to wide area network 930 is an i ndex

server 910eaghyparcel psrssedh by dne saultiplegearoelnfarmadiensapiere susiemsd i ndex

_ q _ _ : ttiilebdiiens
Gt abese 1 250" 38 ofMéion e 3Bl e 4 Bl It Rifat @ phibtner it e on-
stored on hdwecads bit phekinghabbeesthédiatwidn tiné Reattbkinforatiagiwad i es 16 WO

-00159648 PCTI USOO /08975 940. Specifically, a user attenpting to |ocate

i nf or mat i FRRIBERR: aRdFHeeds identipang whigh pardebinferserléheaPtre SyRIcH 28R
facility | h | X master

dat abase Z?%tggg@g%gnfggﬁggg%oﬁdh{é ﬁéag %) mge%%%g{i)tgﬁgg‘?ﬁ%yo%%&%gp%y t he

mul ti pl e pafaretationfairouh i thind Eaptyusss osjated withRh2 §arcdlinsucinfasrimetparty may

i nclude a rcel ideptification nunmber such as a bar code or tracking
numbet’ ph‘gﬁﬁéﬁ‘ﬁj%ﬁi&ﬂ?i%‘ﬁ r?&ttﬂ?werﬁwlaﬁ Hato rerelvethe Raseat Whema a code

L dent i fyi ngsMHeqlleSRNTABIMLIGP VIR L QB féf'miHélefWQE&ma?§9ecifi@%étﬂgtﬁé‘e

I nformati on. The 1 ndex nmaster database nay also store " infornation about a
t hi rd par trequesbisiraceistedibysermer $H0,cethich sunh aseartie agamsy tH® index shi pped

the parcel _or. th art 0 iS to.receive, the pargel. en user, requests
i o mat | dRevieL adtise SR delet Bt EhiohoaiaBa e 56 copl 168 the rHES cquest
| s recei veashanifi® piforaiatidh0 THEhé§Mef BB ratFAd tied reifts tFthé feglLiasiens theast er
dat abase 920 to determ ne whi ch database 735 contains the record- specific

i nf orkat i disertaenivgt (0, vhioh then sasds Rereqpssl toshefsperificrseves 3o the 15
e e A ng et e SO ek S e S SRR 12
accesses tdureseqstsd edpicsiay imfbrintutictngnd fsrwardSititd user UsreiinkEY 10.ngihe’ 10.
The steps required to access the information are transparent to the user
after 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 terminai 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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obj ect specific query ha’een initiated. 20 Two bas.data access
paradigns _are available to user termnal 710, "pull" and "push." The
process BP P¥Bng data to the user is provided by a "pushPCTHFWPNERS

7 th formati on provi ded by object
PP or mat 1 omiectS BpBl S REEs i e it Sl maban tpingst dhd 1o g
server 7S(partéienﬁwmhtibh%@ﬁire%y@kém%m%r@%ﬁhﬂésaﬁ%ﬁp‘éﬁée %pg@] determ ne if

the attriputes assigned to a given Obj ect nmeet predefi ect
char act er iC¥ingions|suchiarcubaidaber ewindsisal tcheagh ebisdt teat ishjrecéssed.

characteristic ut the object is

aut omatical |y %rﬁ?h%@ Egiﬁ ﬁ%;hfpiaﬁrﬁgﬁgdsgy OT TRV P [RVSEwedamy be
used, 5f or dénengibaal Welgtmm it €altnRite RfAbAsiondPwEIdR b sRPdn ey dr'i‘l'z!ﬁeé?[y

i nproving the abili of the systemto determ ne the proper nensi onal

wei ght of S86{9SEIET '?Eje;f%tf@ﬂéﬁf obigetshaped. oArmai¢wated gpodnessyrst ens 280

t out 00/ 59648
g g e R T e
obt ai ned. callegthecdimendionaledondidepap! e sgatsFThvidimenstna carRbSnceist enpt
ons such as cu al. or cyllndrlcal to each object that

| def
|tg glrogcgs %% I'&é}@?%ﬁ”ﬁ?h\ﬁ’%éo thet"ﬂéi'f%?ﬁcb Rigtgh erﬁﬂ@%wfpdf@maf}smemh?gb |
revenye | fmcohfdiMIHeaabe hail bind isa i SqaaEeel ght base

on the small est enclosing rectangle I'rregu 28

cal cul at edagoeldreedsiined witbrd oettaireapproafmatien he st cumsighl br byr@w.cgpasg][ egﬁgt
e idea

' ' . I d th | rensi onal confi dence.

di ngﬁg}j 52§ﬁle@gﬂ$ Agalter, ‘ieafjnceg’ %‘fﬁﬁg&géﬂ?m%r@ Qy dimensiangl crefidencs! witbod
that the b@@ﬁw‘m@ted' FRHNF thérelfrd rﬁ%tgu%ﬁ YA %‘ohg %A‘Edg cﬁc‘th §bﬁe§§ ual
di nensi ons. for exanpl e, a parcel —cannot efine t 'tain
appr oxi mat¢- oh‘ tﬁ% a@p&mmaaan afithe @dgedofitbalobjexdijacs lioe fally cultdiee adef i ned

| b | cul at ed.
R P S e T
t he approxi mat Bpms@fgrﬁﬂi@aﬂd@&jiﬁfed%é?@oﬁﬁaeﬁée th'%%téﬁl+ﬁl ;a?? a 15

given statisti cal val ue, a | ow di nensional conf’i de I'gned. By
assi gni ngt"'é faiGriatesrisensionaloveight irceharging thesclientiior thevextrappl y  t he

cal cul at eginfl gt MG EIH tHe gt S orfiaShLEML be?(gwtahe extra

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 capfure systems 280,
therefore, pattern recognition abilities of human users may be added. A user
having access to the image and dimensional information captured by a parcel
information capture system 280 may compare the calculated dimensions

.25 against a captured image of the object to determine if the parcel information
capture system 280 has incorrectly assigned a low dimensional confidence
value to the record. The operator may also calculate the dimensions of the
object by different method such as applying a least enclosing rectangle
method to the visual information 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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di nensi onal weight, i. i f the dinmensional configlnce is below a set
threshol d, the cal cul a di nensi onal wei ght woul enerally be ignored in

20 ordenyb@oa¥asd overcharging the client. In order to suppkRiEBsliseyde
di mensi onal neasurenents of the parcel information capture systens 280,

t her ef gr eforpatanmple, becegﬁwemiy e@ivbgvgegmdwlarbei?@ sRredyn betaﬁi@dd Q
user avi access to t | mage an I mensj onal i nfaormation capture y a
| FPS Aa flapsecsmomieh

par cel A &0 sy fvpensiapakeppfidencerheley the levsdd

i . : _ _ ) ! - Che.if the
parcel oY H e R ol B Rl wi ol AheRfbe haL B spEeSl,

di rensi onbé pusheddercesentataied at 4 bser &cmink! 7E operator nmay al so

.cal cul.ate the dj ' f the object by djff t. met hod such.
appl yPng a | eastbrd 5ehe~emBlan soiwareistracs 1O or s PAHRSIRG i on
provi ded. jgPerhBAtd e Bpkhl Rlvetiicd ﬁ?&ﬁtéﬁébégnrg\?idéé’lﬁbb %QFér%té batabove

-principle, in that only those objects having I mensi onal confi dence
bel ow a s&freamseshdndgedirowset 401 8 avhish proydestimagetisfofroatiorefroenwaby a human

. Th . =18 WO 00/ 59648 PCTI USOO 08975 I
ovi ewed BREEARG 5 2003, 1AM mb Rl e Reuras brovset R BRSNS ¢ hose
records hamt ngfoAmetioR penenab3oomhedaitge Briviert 1T d akls teaygirdowhi ch the
di mensi onal information would otherwi se not be applied will be pushed to a

user PocaB¥amiie EagRs ot iberparaeis7 1Dhe BnEpes a1@ adyange vxisgs sarglleerf t war e

I nterface o] o 0 | In L.ncremental .di_nmensional revenue. The
: nt erfaceb%'?g@?éde;r hf% \?\%'&I’séipsgr% §5%¢ﬂt§0p@9 ﬁggf}%r,e tﬁﬁ '&ngg % 8&83?1%?810 whi ch
provi des comtgricusiptonitis oserf thqirogidedar #hage of e objects muaingr@@h%ueltnodel ing

| anguage gér_l@vvser 1020, and a control and information panel 1030. The i nage
browser 1628 9¥F7 BWE-t he user to 10 exami ne i mages of the parcels. The

| meges ar e advaneRiNTh Gl Hbobihg tandtiad BiRese PRI dispial£q dinggpar at e

option where the inmages ar€ strea | nuousl'y to Sér to provide
an i fage kindshepelgheotmpassingipeldR60@ritehhy oBEEtovabelti 260, THee viriud ual

e SRR e Bl AP nE) B ol BY el adfocoP
height scanners 200 of the parcel information capture systems 280. The user
is given the option 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  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 {anguage 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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| andscape is conpil ed usi t he di nensional data pro!ed by the vertical
hei ght scanners 200 of th& parcel information captur ystems 280. The user
i s given wibayospddson via view sel ector 1055 of control _ anq iperasswBoges panel
1030 to mani pul ate the inmge by selecting different view ng angles for the
20 virtual QreRieprer mii@tan fespliapesstinmbpsior eempleamiickingtapa bl

left, ri . r ra" angle.sipul ates the, sane yiew of
bel t 250 gﬁ]"ai{‘%pgt%’ %gﬁ%”{fﬁ@gf%a%eeagﬁlb%@}%@% G0N ANGBar s 1035
and 1045, shhpedsen the cahitinéd oatlivanGatdrAgtaay C8 ListARESIRPSiven tRkt her
direction. The control and information {)anel 1030 al sO supplies the

di mensi onalPPHBRP @enifeard edii the capured Aatappeints, d.gethe iridicas wsedtmle 1050

h . ' ) ' d he pargcel .in question. The
bar col “may S5Nefie R RUFRELlr e BLERECTRE Wl B fBtatbl deisuage br over
1020 by, f odieidaapireguasipésii ihe dutine optecehrdenta feH &fansil réAbos. The
di mensi onal_ ¢confi den?e.val ue shown is 87% A nunber of options may be given
to the useP”ﬁH‘ea'rrte@P FfeiRdyced Ry obert ok ackHa)lymaryel the pateebpt i onht 0

lit th el )gig ; 00Si t nt_ .an.obj ect. that was
por cei ved by  he o g HBBIRGPAPRIE to b by, BEUHEN S U REPUOGE) oot
when in faopchargestbpaparcel, daj,aetsvarthe dﬁmﬁaemlaj wéigm\ﬂe?@ﬁlﬁ@gége? on
PCT/ U 08975 e,the user ipitiates the split operation by, for
exarrpI?' . C %R?Iﬁ@qagﬁdé’rlﬁyﬁ%da% OF @ MAayeedn tethe pext pagesli t hm may be
appl Ied to thenid i pail aesbieeds Mckls tR1ARE fdRRMRSRENIAgHomUL | T ne-
Alternatively, a user may be given the optron to go Inand edit the
capt ured ddetebgsent3f by fgrwarting @ ddtatmetmmﬂyttogén@gfﬂaiﬁlejﬂiwdhfabayg face of

| ect h t herefore, rempve. _individual irregularities in

(he oot oA M R i Rl Lo b gt o o
| nduced bynambec(aifsil raehive)| MhBaferp dy\@isBHLE heqiddt g HRSnidH Y Bt i on
available to the user, an option is given to eithe upcharge t e_parcel ,
i . e., I?ecoffem a gpeaifighyrehiaformstignt canturensystemsid selectsdl péreod af timeat ed or

b ocess t nAcliusE8d B e Bronk? Ser 7] ivipaiskosSs s picidiar di ng- a
dat abase qdatapake 735 Wil adciss theenfahahas endFBRIArdTRY rBSultd &Y t@@é@[ e a
package identification code (bar code, tracking nunber, airbill nunber).

The query hB§ dakRssadenetayAlsq Brovide aswisebaf information desired by the
user, i.e., server 730 need not supply all available information about an

20 object, but instead may supply on}y 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 systemn 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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15 froma specific par I nformati on capture syst at a selected period
of time. As. discussed ove, the proper server 73 avi ng access to the

proper debabseqs’35 will access the information and forwasdriBegsesul ts to
the user. The database query nay al so provide a subset of information

desi red bydismayed to the user will beube iiffdématen front theupprent aldte aral time! for
informatio out . an 20 obj.ect . but instea supply only tho

cat egor i esn?)efag?%cg? PiCEh T Y RAONSPPIHE W?ge n%ro ’gﬁﬁr\‘/‘é‘ﬂﬁﬁélégoﬁs@@n a
pul | appl i gséi rzyw%wt@hltﬁe bBtias EesBpitAe ity bIMiRes! Fgﬁé@%ﬁé)ﬂo%&‘ﬁhﬁé’gés?y

canera server 25 o provide a security application. n such an
i mpl ement a®f &estad thedlowwlimagesl ect a specific parcel information 25

.capturg system 280 s The server 7 havi ng_acc tp the information
orovided by ¢ ne Abe i malivSed Mk BRI KRR SR R otk RO B Br ramBlee 73
and f or war dustoenert sureidel Bpgetioné ebFTaionBid], JOMPHEE AWiHRAE G8&ntifidatigrat i on
.capture system 280 at a selected tine. shows an exenpl ary software

) : Fi'g. 11
i nt er f ace” 2RGFECHFibHARY SETvVey ange @é@@kﬁ@?aﬁﬁﬂkﬂ’ﬂ%tﬁmsﬂwmﬂiﬁod of tine

30 stored j i e user (the database. nmay store
the inf orL@?%ﬁ@@?aggbﬁgeoﬁ%éﬁﬁ@g%ﬁ99?%%’%%%'&:31‘%5 cﬁb‘%{' B@I‘%’F e erasing
t he i nf ormioimation EvetsyetieRigred? shows de @(edgjtérljﬂ doftwarelinidifdcd 1200

i nforpmation -20 (?/ 59648 PCT/ US00/ 08975 i spl ayed to the user will be

0 |
the i hf or il i5¥ WPBMHeFRINGA PRice! Based aRF patee! idspiifieationseuatbesdesar cel
ol ket ARy Mhe3VS0 B bl S hagi gy,
ges,

Opt ion to st op t | mages, reverse or restart
the flow ofO0Gage proddéd talLibensraftinieefacee 200 The Usénipputy, feakrampiess woul d

be, for exanple stonmer service, operations sort control, |ost parcel
atiribut e PG 9eniEn A nugbgT g&elﬁe@% finla " Lacvii sted doe SSArefA PRARRSS.
handl i ng. The sy§i§m§#@\ﬂhé§§idierﬁ)fﬁ§ét\ﬁi&ﬂs 8P Pidgd Pﬁorﬂ%tgﬂﬁig{é@gh a query

and apgl i cation driven object ormation I s returned. shows an
exenplary Bemser R ithpravideddyltheccamers processonfifnas teaparael passedel based

o b bR R MR e ioBafinod B s S0 el e . e
i nt er f ace HE0Q50TH&iSAlrebiitp Widdeling browaBPH 220 s tﬁé?@?&elhﬁ&ﬁécﬁf fheat i on
nunber intg search field 1230 to start the search process.
: 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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The system provi des side q side views of inmage info@tion in inmge 15
browser 1210 provided by the canera processor 255 as e parcel passed
canmera 288 omghed8 t hr ee di nensi onal nodel of the belt 250 ardTalse@88935 on

belt 250 in virtual reality nodeling browser 1220 as the parcel _ﬁassed t he
di mensi oni ng syStleh embadiranig af the swesitien widda appaentte dhesrskiledder

1220 is t Qr‘i’ﬁ' j V] T r o0 has 20
t he opti or%’tets) C gﬁﬁéérﬁﬁ@&%ﬁé;ﬁgp&éﬁﬂe\/ %‘%@vﬁt@’g‘%@’@% etﬁghgﬁﬁ\éeerﬂl(?ﬁhEnsi onal
nodel to, disclosedrimrein. tihes opgded thattige spbeification apanetamprsidd on (back),
the right side, the left sjde, or a top view using view selector 1255. For

si t uat i onsCRRPR GRS GXEMPIRGY by, Vil aITeie 82RRe anq SpHE BBBEIRPYSIIBY obj ect s
because t =Y 7= WTaT=1oT] i sem transparent view ng of the three
25 di ngnsrs(;é,nlg? Iﬁ%@g{ded]dg%g}iée]ﬁlwgﬁ%ﬁm& ovi ded. The object in question can
be shown hy nodeling browser 1220, for exanple, in a different color from
other objects. Interface 1200 provides information about the object in

shi prrent information wi ndow 1250. It will be apparent to those skilled in
the art that various nodifications 30 and variations can be nmade in the
field of parcel information acquisition of the present invention and in
construction of this parcel information systemw thout departing fromthe
scope or spirit of the invention. -21 WO 00/59648 PCTI US0O0/ 08975 O her
enbodi ments of the invention will be apparent to those skilled in the art
from consideration of the specification and practice of the invention

di-scl osed herein- It is intended that the specification and exanpl es be
considered as exenplary only, with a true scope and spirit of the invention
5 being indicated by the follow ng clainms. W 00159648 PCT[ USOQ' 08975

WHAT IS CLAIMED IS: 1 . A systemfor capturing information about objects
noving relative to the system conprising-. an object dinensioning system
for producing object dinension 5 information for the objects; an object
identification systemfor producing object identification
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information for the ob@ts; and an inage capture *temfor pr oduci ng

el ectronic imges of th objects. 10 2. The systemof claim1l1l, wherein the
obj ects wionopssssel s, 3. The system of claim 1, wherein tHECTU$0008975

di rension information, object identification information, and el ectronic

i mges each haWHAT b CAAIMED BS:or mati on associated therewith. 4. The

et 1 i cat i on Tt or vat s i ey RIS Aol sBEUFbb&Rts pharg Hefiive

corr el at ahbehdepsignoooimpasingre stanp information. 5. The systemof claiml,
wherein the object identification system conprises at |east one bar code
scanner. 6. Th@sgRieshdigensioRingsysigie el prashicérg obiask AENRSIPMT or mati on 20
-associgt eq it 8tiaA fglbgh%c[;bj%ﬂscorrel ated to object identification

i nformati on associated w the sane object using information about a scan
pattern producedobject hentificatoodsy steanfog praddcihgnabjsttadpniifidationat i on, 7,
-The systemof claim1l erein the object dinensioning system conprises at
| east one ’Q@FW?LQPmWeﬁh&mL@@énﬁ@ . 25 8. Anintra-facility systemfor
capturing, stodgnadieaRerespdideh rtUrBabicilf QEERbARINERIEdrihgg: one or
nore obj ect inforrratqéc:n @apt u?e syst r;s f(c;)'r Ig,capturlhng |nforfmation about
obj ect s baibjertpr ocessed; a server for storing and accessing the object info
r.-matjon fromghe e 3Q or re gbject information capture systens; and
one dm)re usér terfinaY e%?{raéﬁﬂgs%“ﬁ‘?ée@p @ié&‘édéb?r@cﬁar??\l?or mation from
the server, -23 0 WGKDspRealoGAinyS00WHEEIMhe dBjBECHIMdidforpapt ured
information includes object dinmension information, object identification

i nf or mat i enforaatiopppleiect ideatigcatitroinfanmation, and glecinenis infagss @agp Raxst em f or

CoBL 10 g S TS5 Dbk o e on obtared Trom
4,

The system of claim 3, wherein object dimension information,

15 object identification information, and electronic images of an object are
correlatable based on the time stamp information.
5. The system of claim 1, wherein the object identification system
comprises at least one bar code scanner.
6. The system of claim 5, wherein object dimension information
20  associated with an object is correlated to object identification information
associated with the same object using information about a scan pattern
produced by the bar code scanner and time stamp information.
7. The system of claim 1, wherein the object dimensioning system
comprises at least one vertical height scanner.
25 8. An intra-facility system for capturing, storing, and accessing
object information comprising:
one or more object information capture systems for capturing
information about objects being processed;
a server for storing and accessing the object information from the one
30 or more object information capture systems; and
one or more user terminals for requesting specific object information
from the server;
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5 conprising: at |east o.obj ect information capturf@ystem | ocated at
each facility for capturing information about objectS being processed; a
server |voeattes¥esst each facility for storing the informati orCEbDSMI08YT5e

obj ects being processed at that facility; 10 an index server for

i denti fying t heWPgEginithg captutgddnfarmatiphfineudes obiechdisoensiond with each

obj ect 1S it Brich: HRLAARon IRt 1 aioh " LR 45 ol .

conprising: captufin or mati on abou

processi ng the @apt uArdnienffaciiit spstehofoptapiuditiga storinee aflinmresengl 15
nodel of tcng of. hg’e agb' ect; calculating a di mensional confidence val ue
based on tIRCEHPEEM ABIRd frepual legst wpcokiapierocessipg dacifileain i mage of
the ol eCtdor@BﬁQ ying, if the dinensional confidence value is below a
threshold 2 e, the nodel of the object and the inage of the object to
a human oper at@trleast cnabbjent inferfiationtaphee speeim loxatde apbhes facikpd

accepting_ the three dinensjonal nodel or not based on an indication from
t he human T8pERRIEING ‘T&?rmﬁj@r‘r%‘%tcp gcte|bging RRCegAgdei n t he

three-di nensi onakefRMebcated eﬁ%éb?%cﬂﬁ/ fiif'.ts%rriﬂ@ﬁ'\@in \RRRICAG L Nt of
A g d Jeclf

the object. 12. A nmethod of determ ni I mensi ons of an ob conpri si ng:
capt ur i ng dbigesheing pregeasedt adhshgudlityf t he obj ect; processing the

capt yr.ed i nfor top.to provide a.thre i si onal del of .the of the
obj egtO . 30 cal 2%% L{ﬁéﬁ(gsea{e il @Hé?ﬂ“&fn%ﬁﬁﬁ?gﬁﬂc@ Wsicﬂéﬂgé@JQH”BHof’ he three

di mensi onalsstRrfbd With &&ctPBbREY is SRPEYT 1 ng an image of the object; -24 WO
00/ 59648 PCT1USQQO 08975 displaying, If the dinensional confidence value is

bel ow a threshol@ vafeethodeofiiirtermoling Himensiens oban obfect comgeisaig:t he
object to a hu%tuﬁrﬁ’f ibfhation about the shape of the object;

processing the captured information to provide a three dimensional
15 model of the of the object;
calculating a dimensional confidence value based on the three
dimensional model 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 mode! of the object;

capturing an image of the object;
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al I owi ng the human ope. or to adjust the data cor@@sponding to the 5
t hree di nensional nodel; and applying the adjusted nodel as a new

di mensi omab oorsyded of the object. 13. The met hod of cl ai mpkayustosseisn t he

t hree-di nensional nodel is wused to determ ne a dimensional weight of the
obj ect. 14. Thediapladag.of the dimansionalsentdencenvalugjisbelame theesheddt hree 10

di nensi ona| d I nci spl-LL.ti . I an. obj ect. that enconpasses
mul tiple %?Iggt gﬂei h@geggfa erée)#%é:tc%qr&ﬁt&%t'ﬁ%%%u?fmjﬁIogj%g}t%gt%[‘.'m?g. The net hod
of claim l@persh@rei n the adjustnent to the three dinensional nodel

i ncludes permttjng the human operator to edit the data corresponding to
the three di nendli@Wing thethuman operater loorfivstehesiata carrespendiegderthai ng

-di mensg onsyp e@iﬂn@ﬁjsﬁﬁrabmotdléﬁ SHe9r am perform ng a method conpri sing:

capturing 1 nformation about the shape of the object; processing the

capt ured i nf or rapplying thepadjuside moddirasea dewedisisriional mutidl ofthé ladjedt. t he
"object; 20 calcylati qﬂﬁa di rensi gnal . confidence val ue_based on the three

di mensi onal nodef: of én‘é%]ogcﬂf;d%ﬁ‘p!%rW"r‘@’eﬁhtherﬁ’@%e'gfm?ﬂ@f’BB] Bdel is
di spl ayi NGusdd td BeteRfRO8!fRBhsAGT WERAE BT YR Ubjekbt Dl ow a (hreshol d

val ue, the nodel of the object an | mage o0 object to a human 25
operator to cont#rm The methodfoftdenmtizievherein the adjiustoientaodhadiom@t i ng t he

t hree. di nensi onal del, ar not based on an indication _  fromthe human

oper a6 diengionalitiods! prbgessPRERodrots f # OEJ%H@tcﬁﬁscomp%ﬁ?eébj ect,
the conputguitie SbRBLP b Ualth PehctiRBthO PRl disjb&g: 30 capturing

I nformati on ait?(])ut he shape of théﬂgbﬁgctt;ﬂ plr o‘%:bzgtglg'ng the captured
information to pPovi dbeangthodefdiaient?, ovagreimtiviehdjustmerd tofthe leresbj ect ; - 25

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

-25.



capturing an image of th.)bj ect; displaying, if the. mensi onal confidence
value is below a threshold 5 value, the nodel of the object and the inage
of the WPe¥sIsd a hunan operator; allow ng the human opCGHGBI0EITAd] ust

t he data corresgon%n to the three dinensiaonal nodel; and applying the
adj ust ed nodel “¥&§Y tH&Aﬁ&’F’H%’H%‘PB%@WMCGGfa'Pﬁ@%@FéM the tyees. " The

conput er @{n%%é]fmgpgj@t%,qﬁr@ﬂr ein the adjustnent to the three
I plrtt

di mensi onal nodel includes s ing a nodel of an object that enconpasses
mul ti pl e obj ectaptuning amirmagedf 4w obigcthe nul ti pl e objects. 19. The

conputer progragmof .clai.m 17, wherei,n the adjustrment,  to the three
i mens: onal  HoUBPAYIEE e GEneR ol VEeRG g & BEGW BONERRNOIS 15 ¢ ne
dat a sorr gspenfHensiotiel bithel GHjB6t AhdMBISinoAe ofiﬁ%é‘obfé&t te'aGfim4her 1 eadabl e

storage nediumfor storing a’programfor ~ determ nlng di nensions of an
obj ect, t@pe@t@gram perform ng a nethod conprising: capturing infornation

about the shap f. th bj ect: 20 processi t he captured infornption to
provi de a thregnﬁwwgnli‘ﬁeg'ﬁ%an r?B&éEFtBBrO ?ﬁ%’sgﬁ"‘? H@t%ﬁﬁ’gﬁ‘?o@@pgdpgﬁ?ng a
di mensi ongree efithedsiopgl vddeg dmped on the three dinensional nodel of the

obj ect; capturing an image of the object; ..25 displaying, if the
di mensi onal coAPPYEIE Be/adiustadsmpdebes a new dimendionahmosie! ofigherobiEct.of t he

obj e and t he4skmag f ' 0 erator to confirmthe fit
of tfwﬁe) nodel t?)B'_t he_q‘o J%‘;crﬁ&gﬁﬁ?‘gir@éb?fﬂgﬂﬁﬁ@t eég'rhﬁ?eﬂ@f*‘éﬁg Mhi®del or
not basedti@nthage dirdensiohanmotbiepiciiifeshepTRinG Benater of an 2Bjeck thét conput er
readabl e medi um for storing a programfor determ ning di mensions of an

obj ect, tBBCHNBEPIAA Pettinle phirfts intedetal reftesting tiegultinle olfeals/ 59648
PCTI USOO' 08975 19_captmrei Mﬂﬁﬂ@?b%ﬂaﬂpoﬁgg% 1%%!%!%%1 t%ieogajug{mérq{e toObj ect;
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 modetl of the object;

capturing an image of the object;

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

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

30 21. A computer readable medium for storing a program for
determining dimensions of an object, the program performing a method
comprising:
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processing the capture.nformation to provide at e di nensional nodel
of the of the object; calculating a dinensional contidence val ue based on
t he t hr e®0 0B/5864Rensi onal nodel of the object; capturing aOIEe0R st he
obj ect; displayi nqu A f the dinmensional confidence value is below a

threshol d val UeBPHHRA infgenalien ghaubihiecdimansionhel thes@eek the object to a
human oper at ory ' h"%?' 0 I : ' .

correspondi ng t%ro%%g@ihbﬁﬁ%%ﬁg?%ﬂg onaﬁﬂﬁﬁégfp?&gﬁg %ﬁﬁ?éﬁﬁ@aﬁﬁgﬁégj ust ed
nmodel as anndel dfithefitbomabjevhdel of the object. 22. The conputer readable

medi um of cl ai m%l, Ys/nerei n the dj ustnent to the three dinensional nodel
6ulg

i ncl udes splitt§ e @timsinsignal sopfifdence vale RdR_EEEI ti pl e

"obj ects i digetdichal AidRdlor ik bBRecul tiple objects. 23. The conputer
readabl e medi um of claim 21, wheréin the adjustnent to the three

di mensi onal nodeaptuncg @mémagerofithe iohgeathe human operator to edit the data

"corresponding tg the. thr di.mensi onal data. 20 24.. A user interface for
provi di ng i nf Qr??’ﬁ?éggwgabﬁ_ﬁ?_ 'HeBB’jo_é'@fC?Bﬁﬁen?fs%?i,U?t‘ﬁge:]{?ﬂ’&*‘5%%0(!€npri si ng:
an inmage sgfiie,aRelmMbdél oTthé oBfcRBntTRESRIge! SfahRig&dtto @ HurRaMi T t ual
reality nodeling section for providing a three dinménsional nodel of the
obj ect bas®€raiPrdi mensi onal i nformati on captured about the .25 object. 25.

h ' f : ' ' .h ' | Lity. Li
Soct B or vt il e ALt ond BRirSoldiiit Weidatd enleRpphtind B Breve o
the three tHiswommanadnanfetie!: 88d The user interface of claim24, further

conprising an object 30 identifier section for provi dig’%an obj ect
i dentifier for 3RRlYipg;tbe@dusted mags! @ & oewsdimsoriais) onedelaf the object.

22.  The computer readable medium of ciaim 21, wherein the

adjustment to the three dimensional model includes splitting a model of an
15 object that encompasses multiple objects into data reflecting the multiple
objects.

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

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

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

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

.25 object.

25.  The user interface of claim 24, wherein the virtual reality
modeling section provides a selectable interface for seiecting 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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27. The user interface o1.| aim 24, further conpri si .a di nensi onal .
confidence section for providing a statistical confidence value based on
the thr &M onal nodel of the object. 28 The user i REBUSBRBIE claim

opti on 10 aceepl’t he TG 0 MR P Bt de s CREPASIREE RSBBIDRI t ho
i mge of tdenfideresy section for providing a statistical confidence value based on the
three dimensional model of the object.
28.  The user interface of ciaim 24, further comprising an upcharge
5 interface for providing the user the option to accept the three dimensional
model of the object based on the image of the object.
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