ENRCLLMENT APPARATUS, SYSTEM AND METHOD BACKGROUND I n
i ndustries such as the postal, courier, and supply
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parcels) are enrolled into a systemfor tracking

and/ or delivery. For exanple, itens presented at post
offices and related | ocations for onward delivery
currently require the counter staff and/or customers
to manuall enter data_regarding s inf iqQn,
wei ght - ENRALISENY APBATET U8 S TEST BT HAB
char act erl stics. The manual collection of this
information is costly, in terns of time, error rates
on manual data entry, plBA&CKGROENIh correctly rating
itens. Retail locations are also typically required to
mai ntai n space for both the scale and the netering
devi cesy indRBBicP Mfchals tiRbded ] dousisy, ARO Safpey Efven MaRitHes package
of additional information for itens bei ng accepted
aobjssts (paslettersior @@1 c@bhm@mlled intp ¢ syEan{orcErpke and/or

r i rement tha
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W'@h{v@rd dedivaBi durieyitly eequiire MicBdounter \Gﬁfﬂ antlfadicngdmes um h&mually
staff is declining. |Increasing use (?f fran ,ifse gol nts
ofenisr data megardiag addressinfosmation. Xrght, dimensippg information, and

a%ﬁ y@llnkﬂxgnt &{éﬁcﬁa‘f’ﬁHEé LY PERRLA Bl o?l‘lﬁ?ﬂf&ma%on is costly,

ng a pa age to a post office point of
S axh &zronﬁﬂﬁieﬁérrc&rmﬂeeym enaniibll dataeaiyy plus keorsan kamgestly rating

?2{«3&%3 ellaf?tf L‘}HC%{H‘I%??SP%% g ls%t ed g 1etacrq%ﬁ3$ g%gﬁalégg%g gfgr both the

mgbegggmd{%gﬁetgﬁnd&wéégry, desired delivery date
customer I nformation, paynent information etc.

typi calSosietpeatal outboritidsanandotsr thecamswreiod agditinea! é’é{fm’maﬁ@ﬂ for
ST AR S

P QR Ahm BISR RY @R tiFA M, aﬁ@@bﬁﬂ@ﬁn&r@@ﬁk@@@camﬁb@fComplemty is
measure its dinmensions with a tape neasure,

i nhioeasitd whild theabiity &]@Qm@m a N@gdraénqdao@gptebﬁtaﬂ’ decthnlng
pﬂﬁé%?s&% U agg’lln g&)(ts ?g[:e%ér?ce 15‘f:§hrs ?@11@19&@"9&&%&

query customer about d delivery
t}él@@mﬁ;ﬁﬂgdeaﬁ%ecmﬁﬂy@fowmgi i nf or mati on |nto a conputer,

S;; \r/nlag? orx) r@{@%&%, al, Qgs%nqgrtr}lz?ynbrgxgg eg B&kﬁéﬂ? ttooargsorst offizé pgmt of sale.
A postal employee will receive the package, gather information related to the
package (e.g. intended destination, package dimensions, package weight, type of
delivery, desired delivery date, customer information, payment information etc.). In
typical situations, the information is gathered manually, and in a highly linear and
labor intensive fashion. For example, in a typical transaction, a postal employee
might receive a package, weigh it, measure its dimensions with a tape measure, enter
this information into a computer, read a label on the package, enter delivery address
information found on this label, query the customer about desired delivery type and
date, enter this information into a computer, provide pricing information to the
customer, accept payment, etc.

Improvement in enrollment efficiency could provide substantial savings in,

for example, labor costs, error costs, and time.
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realized that enroll nent efficiency can be increased

by automatically, and substantially sinultaneously
collecting nultiple types of infornmation about an item
being enrolled in a delivery system In one aspect, an
enrol | ment device is disclosed which will replace both
the traditional weigh scalS$]MbBAREI | as the postage
nmeter, which are currently found at induction points

for Postal, Courier and Supply Chain operations. A

conbi Ngthic ¢ eRforERIVGBAlIZH AR ChRIInT3RCAHRIchE Pon(fGRredRd by
di mensi on capture (e.g. using optical dinmension

c aptouraticallyd and sulistangislbnsimuttargpeslyicalpripetred Hpls| torsis &F)
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letters, and docunentation which are p|aced on, in, or
néaitional wrigh seale, spBisllas danasep msis dwlich arg Gty fppnd at
Mesi2ios Hg)ifn?s.rfmepés%ﬂ e?uﬁé}'aﬂg%ﬂé?lg%lﬁhleﬂae%foﬁs.' K Corfibination
businiess*environnent (e. g. po | environnent) and
Sioffiptiedl eNasd yer R ecogrities (DOR) aat dimgnsin calztu (e.g. using optical

col l ection process for accepti .good nd. servi ces,
ATk e AT R AT
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i nto the busi nes ronnent, reduces or elimnates
t hed degeristonakinforfration (whgparkyenthvEoghpaskages, lettediids or

elimnates the requirement.for a separate metering
déppaentatipn %ﬁlggé‘%‘t@? % 1 ﬂ%argl?eg%ﬁ?czeati on's

back- ergicRAGRE Brdvides @ “ToHE &I mdéchpdibftionéntedelhipment
In one aspect, an apparatus for enrolling a package is

direleted sletd intecd uasinegs envitoamentfeng rosiel adongInh@ee vi ng
th kage; at | : . .
comEatT Ao Blea B e A AR o SRARGE pleips fpr ecoopting goocs

JQRE k@ RSs, auveh g the ipgitads dfdpmeing demafsianhkbdateinghe codrse of
the package; at |east one videq %ﬁgﬁra whi ch gener.at es
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2 b\gﬁi@%% aJ'rLBD gr?tl:l%ri\é\gisﬁpcng)sra? %gﬁl?%f inidlqction.

In one aspect, an apparatus for enrolling a package is disclosed including: a
receiving surface for receiving the package; at least one weight sensor in
communication with the receiving surface which generates a weight signal
indicative of the weight of the package; at least one video camera which generates a
video signal indicative of an image of the package on the receiving surface; and a
processor in communication with the at least one weight sensor and the at least one
video camera. The processor includes: a weight module which produces, in
response to the weight signal, weight data indicative of the weight of the package;
and a dimension capture module which produces, in response to the video signal,

dimension data indicative of the size of the package. In some embodiments, the
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signal, dinension data indicative of the size of the
package. In sone enbodi nents, theprocessor further

i ncl udes a recognition nodul e which produces, in

r ‘ 1 ) S

| BRROGRFcfhet DL Rt ARG, mANPPRLE DAL, in ropponse to the
patkaginalSohmaaeidnth meivative otdnede neore ahayectbispdesent on the
sensor in comrunication with the processor which

pPedd8es a range finder signal indicative of the size

of t he sBAEKAIRIAGHs WRRIIS al élfge%'dda%m{n@& ilﬁ %@ﬁagﬁtﬁﬁdmsy k8th the
e

produces, in response to tﬁe video signal an
r angessbi whah [sodieas a rahigadmdeiongnid irglidatidp obthiewiesf thempackage,
size of the.package, In some enbodiments. th o :
PREnrshe A rah R T BRROC R e Bagpbh Bug gidepgienat
Vi A heShitinded biFBAIS didinsioh Aafangdieaivies 1ef sitdef (b p&kage. In
the package along two axes lying in a plane
s 80r5e ambpaimaptsp thealimensierpcapiae prdelanragiostirp s80nsig the
produce [ SPONS.E: . e fi i
DRGNS PRSP Dbt RR0%: bLAGEh RS9 1ehe cyg v
allyangiredplaxé sublstaatisiepaelldl oo tieaeivng surfavesomnigroduces, in
enbodi nents, the_di nension, capture noqul e inc) udes

t

t FREPRPSSGO Hisranee fipd e pigpplo ginpesion;data iadigaiieeo t{%e 1ﬁ%°fathe

Lﬁg@iaggggggﬁnoggtqﬁhg&r@g)%élglglilé;ative of the presence

cati e package on the receiving surface.
| n songn esthedinbeditrentst the danetsé@stapome modnieriaciudes a tracking

Z%L@'%L{ \'\V/gllé?{ ?9 dglg%te ler?lleéﬁl;l CH‘%%;‘J é}?té’#‘{% glegéléﬂ erragcltgge rgi"zt\%}?xgdécgﬁive of
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t
atively high frame rate, and a second node |
char actlesimedmbydiments| ticiay Biagt onrgpinera selegtivtly opaases & a first

1 d ' | ..ch Fzed . b y.el
rUReRbar P o i b ARG EE0 Phaferh G cha

ow fr

S Q%2 &BRA BB fcativelotrasdtitive anddelagvey bilthcfeane fate, and a
response to the video si gnal 1generat ed by the at | east

osecond meads dharacteaized e y ypalbRelidgf aﬁ%tOi §FaFRlR 4 Yideo

?%icgtéxlgl\eﬁ}%%ec‘?e%gg gggqei]h‘f?&é?'}f h% ot ﬁg%@ﬁﬁvgg} 160 Srame rate.

g sur e recognition nodul e produces, in
r @6 pens embodiiteatsy ihdamckingmad dulrepredatesdnbyspphe tatthd eidse signal
O h8 e RGP TR 1388 EE OBt By ngtveof
p%?é%@xgcee' and location of the package on the receiving surface. The recognition
module produces, in response to the video signal generated by the at least one
camera in the second mode, character data indicative of one or more characters
present on the package.

In some embodiments, the dimension capture module includes an edge finder
module which produces, in response to the video signal, edge data indicative of the
location of one or more edges on the package.

In some embodiments, the dimension capture module includes one or more

of: a frame differencing module which generates difference images from two or

more images of the video signal; and a color masking module configured to generate
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the | ocation of one or nore edges on the package. In
some enbodi nents, the dinension capture nodul e
i ncl udes one or nore of: a franme differencing nodul e

whi.ch s diff ' f I ) \
G PR R s h h R SERAR U} bRl nBl B ol
Cc ithirgatioadrdin tigevidsadighaif or mati on indi cative of the

presence or |ocation of the package baaed agn Céﬂ or
i nf or ik PYURC P@Bﬂﬁllmﬁ?@tsﬂh@é’&llgnswﬁpﬁ]f?]m@éﬁlé mcludes a Hough

e gD OGh R oR mbdiffe Qihmﬁgg'gg% éﬁgg@gg@gmmmbﬁ gé E%ﬁgrhrﬁore

Hough transformation ppl1es t
t traags dromatheoriddomsigmé and analyecsithegesiémmhithgesvb detsrmine

signhal , . and . anal yzes the t f d i
QB DU YRR B P eh Bt P @ TGREEIRG (f pecigpe. Some
QrBbARAbneS rl‘uﬁﬁ&%clgae b P&.wﬁ@fé@@:ﬁméﬁ@@l@ BEYIEbUPRI Srack the

I

further include a rectangle tracking nodul e configured.

t docatiac kf 2 hdstantially mataogular pasksgersedipi herinforaagrn adicative
pag@a%e bajedt.on ‘ghc? Inf gﬁemaatc' on i ndi cative of the

sPZECE B CABR ObFUESa B O e package. In sone

enbodi TR Rfe eihBEdiRREBIMerb@RniTE bhaiuldigklndes an &nagamgesssing
processing nodul e for processing one or nore_inages .

f nedulenor Progetsing QeI MR images Aivgt (heivadepoignag anp g gnalysis
anal vzes, t Is acter
CRRARET b BTt T GRS REIRTo RO AL aracter
cliamasdiestd eptene ot moke ¢haeacpas mget ohnheparkage.

enbodi nents, the inage processing nodul e.incl udes .at ,

east dmEoDF STBOREICHR, thgrimpes %‘iﬂﬁ%ﬁ‘ e p&l.ulées at least one of:
blof Db 10ForthSi RS BE cBRE Bf IHERAE S mdre images; ¢

F}g%gy%é@@m%{&%ué%%r&%%ﬂ% tﬁg Ca’ Tinear i nraaere‘lmqges :

f ilint@rfilten nidielcfoe aprlyimgrdinentigags fidndtogheronpeionery iggees; and

filter dul e.for applying.one or nore norphol ogi : ‘
operaph g e e SR B ST B e gy o SFbrations to
enosidBmhsre ilhBgest Mge processing nodul e includes an

i mage segnentation nodul e for segnenting the one or

nor e i iagese embodioratsotherimage pgpsg reedulpinshudes ah Hasg
t he cont en

on Ol L 18l RO SROR SRR Sor th618
. ator , ; 'S 111 01 MoK
i ﬁﬁ@iée%?tboee@g%‘l% forssEp 8{@%% Ph !éés]o alg’ ! magE rotation
MRslibes h@&Rost Bisall 08 tied cdneds bf thep@agdson of the one or
nore images. |In sone , , : :

In some embodiments, the image processing module includes an image
rotation module which rotates at least a portion of the one or more images. In some
embodiments, the image rotation medule is in communication with the dimension
capture module, and rotates at least a portion of the one or more images based on
information from the dimension capture module indicative of the location of the
package.

In some embodiments, the at least one camera include at least two cameras,
each generating a respective video signal, and where the cameras have least partially
overlapping fields of view. The processor includes an image stitching module

which, in response to the respective video signals, combines overlapping images



enbodi nents, the inmage rotation nodule is in
comruni cation with the dinension capture nodul e and
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based on information fromthe dinmension capture nodul e
indicative of the |location of the package. In sone
enbodi nents, the at | east one canera include at |east

{ WRnCREBE Rast tRACHmBR0 6 flolile Psih @S RB&Ed VLY LSIBBIned field of
signal, and where the caneras have | east partially

ovism eighe pgnérasl ds of view. The processor includes an

i mage stitchin dul e whieh, in response to the :
rcopoctt yan e REhcrEh of et ol RS Ry Fspective fietd
| GRgiesf I Substdeaidf all RRStodWY tBaFRERSg irfbO flICLitlan the
single image of the conbined field of view of the

cravpeciive fiell eforiew e ibsumerermbadimenisrihe at kepw oge caagacopiids of a

ca s a respective field of view. Substantially
a?lgg{eg%{antlg?%ns on the receiving surface fall within the

r especin stend erabatlimbnte) therecetvigpsefaeaisad lemetniastialtyhearaparent,

| east one car{era consists of. a siggl e canmera, In fs(;me,
eAtbURFRethsat leank oReeamSlR HpSiionge BelpY tag rocgy g surtace fo image
ggr{r?éja@ﬁg)é tﬂoﬁpﬁﬁﬁr@g&gggg&f%ere the at |east one

ra I's posrtioned ow the receiving surface to
i mge Thsnpackboimehtsothght ehe one canetangpesitidrgd @bovathe
sone, enbodj ments, the at | east one canmera is
pBEFTENEY ?8Bove the receiving surface. In sone

embodi IRErse ethB&IIMRAR! the Reeblifd agfick eluddest [@hst beaadicia for
on indicia for aligning or focusing the at | east one

caligniag ot focusing therib bubtrangtcanetahe at |east one canera
i ncl ud glf’ %ognn% %ﬁé‘%&g‘%ﬁ% ﬁhggff%&{sﬁg %H%Hﬁclhcﬁb%' aﬂ%ﬁto@@cus.

I ntegr t @ receiving surtace and

pr ocesSeme ebdeiresOGc e bs integhizd doasinginthekigethdireugiving
bet ween a proxi mal end connected to the housing and a
dbwiane aad #795689°Fi oned above the receiving surface, the

di stal Sg&g_é@%hgg%@gmghdk &%y gﬁgnrﬂg%@tgmfeﬁ QPréffal end

group consi's range er, "and the at |east

0Benrale e theJameing mhd didistal tead pogtiontel daviiHeDegedvdg syrface, the

aggslta? renc{il inbc urdilsx:gogt?earstegl(geeéﬁosen from the group consisting of: a range finder,
and the at least one camera.

Some embodiments include an RFID reader, and/or a bar code reader.

In some embodiments, the rangefinder includes at least one of: an ultrasonic
range finder, a RADAR range finder, a LIDAR range finder, a laser range finder, an
LED based range finder, a mechanical range finder, and an optical range finder.

In some embodiments, the at least one weight sensor includes: a load cell, a
MEMs device, a piezoelectric device, a spring scale, and a balance scale,

In some embodiments, the data indicative of one or more characters present
on the package include data indicative of at least one chosen from the group
consisting of: an alphanumeric character, a symbol, a postal code, a post mark, a bar
code, and a two dimensional bar code.

Some embodiments include a postal meter in communication with the

processor and/or a printer in communication with the processor.
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LED based range finder, a nechanical range finder, and

an optical range finder. In sone enbodi nents, the at

| east one wei ght sensor includes: a load cell, a MEMs
devi ce; tri L Ceu: ' ‘S G -
bl ancs? AP RFE bbBalBr iR TRELDR 15 R BccRlhufing:

[ pcbwuahg m emolloreat ampamuwfdlmtyae tescsibpd bereim, ugng tH@enrollment
package i nclude data indicafive of at, st on

F ABRATEHE (ISR RO ETERAR T Al nghﬁ%m%bﬁ efage; D358 the
C @ﬁtroﬁﬁfeﬁf apgﬁra?ﬂé‘f%qjetcnﬁ11{%9§fo%1n aﬁ&gﬁdlcﬁtlp@ﬂ thBBK of feBtkage
code, di mensi onal bar code. Sonme enbodi nents

| mduwdlefe af pmsoxanolmﬂleractem wosention tetriackagsi ail euiputting the

a rint in nuni cat i
o SRt el o LEREh o120 SITHEL B Bt G on he
p ga@?@ iIs disclosed including: providing an
enrol F'ment apparatus of the type described herein,
usi ng fiheorenpobodipwntsaianfaraaiiandndiseidrepibe weight, size, and one

Iug %r %ﬁ ea?ag:rt]%gg Al o\ﬁ%hc?éac%?% é é@c&g{eljf ﬁn!&n%%%%’substantlaﬂy

rrent a
Ili}fp;{rm&}élj on indicative of the size of the package

i ndicative of one or nore chara pr esent t he .
packagé?d al&ﬁberoﬁﬁP%tf’t SYRE™M lﬁéhﬁc[?ﬁ%({ f“id P P Bﬁ‘r@ﬁme{}‘eapgpfams of

t Ial?e t‘ggé Qggc{(lbéd E&Fmadﬂg ngﬁgkng%’é n%%%erﬁaﬁ rsgéé{&lﬁr $hekESAHent

package n so odi e I nformation
[ laplparaus isein @bninhmicatibg atith the packagnohapagement system to provide
acters resent, on th ackage, respecti vel
StiprRadndisBEahe ﬁ"ﬁ%ﬁ‘ (5197 FioRe Shbsi prEstt on the
e. @ systemis d| scI osed i ncl udi ng: an enrol | nent
%par tus of the type described herein and a package
man agememms ymbefﬁrmemﬁetf@mﬁdfﬂgﬁ@ﬁmaé%b@ﬁ aygiemjiaclyges Aleast one

o SR B G Snl T O ERAPREARE SRS b entony

a%%@@&n@ft SRER, ma@tre@ﬁcumoegmmnagmmeysmkage I'n
some enbodi nents, the gﬁckage managenent

. ncl udds seme paedimsnts, Brepagkqgs orngaeaelti W%%/l “31%‘#‘@ POt of
ﬁlg élé}mg% \U het iy ang}f aﬁl)éﬁu'gﬁ%n ntg% %chg{?ﬂrﬁr%sn gz} respoise to the

Sysfoafation mdmatwe of the weight, size, and one or more characters present on the
package, information indicative of one or more available service options. In some
embodiments, the point of sale unit includes an input unit for receiving information
from a user; and a service unit for providing information indicative of one or more
available service options based on the information from the user and information
indicative of the weight, size, and one or more characters present on the package. In
some embodiments, where the input unit includes the enrollment apparatus.

In some embodiments, the input unit receives a series of instructions from

the user, and the service unit includes a backwards chaining logic unit which
dynamically determines and displays available service options based on the series of

instructions and based information indicative of the weight, size, and one or more

characters present on the package.
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i nformati on indicative of the weight, size, and one or
nore characters present on the package, information

i ndi cative of one or nore avail able service options.

I n song, gghodi, ts! A8 pRQLaBE &t Whkdm ifdRided 8 point of
an i nput uﬁ?g g%?hﬁggéianga?nPgé%%?+ony$}éﬂﬁa user??H{O
anelve seityarcefutthetinélodingmdwndiengoiivlk domfatilitating communication
i ndi cati.ve of one or nore ai |l abl e service options

o BERED 1 e RS B GR  BReHE CLSEV ek HAN: nf or et | on

i ndi cats\Re®herbitethveddiation SdiZEpacRilE rofees 1ritsdkRion in space and
characters present on the package. |In sone

ettdotipei®s, where the input unit includes the

i o r SERPyE 8RS0 @t 4] RO, B TRA e AN Pl ve,

aefihdrh®oreer \h &€y ¢othbinatiel udes a backwar ds chai ni ng
| ogic unit which dynam cally determ nes aﬁd gi spl a}r){s .
avai | aBhe dsi@Hy pEencgrneRsmbadwrnbiare fgh IeeR fpldic gpcompanying

il\gllsaé{#fgst drdNfe 8&@3{39&?&1&&!‘ @fh‘@k‘h ARed B £RhANSsAFilIHR@pparent

st ze, and one or nore characters present on
t fienpthe ldagpeiption aodrérasuitgsdi nent s, t he package
managenent system i ncludes a point of service unit,
and further including a handler nodule for

facilitating commmiERidrRAPTIGN WeTHENSR AW DIdsENt
apparatus and the point of service unit. As used

herein, the "location" of a package refers to its

pasi tion i.n space and it _orjentation. Various

e d#?’fiﬁ?lﬁo%gﬁ?wisﬁglaﬁa‘gmzlﬂ’fno&e‘{l%é feat ures descri bed
above, either alone or_jn any conbinati oq. he details
o iteshons pd RN Hhihe SonPEiERn PPl of TeHgrous
acowppranyd efopndmaedmeys daviget he descri ption bel ow. O her
features and advantages will be apparent fromthe

d &g 3 shbive exanplacy specifigstionBRyER DESCRIPRTEORE.OF THE
DRAW NGS Figs. la-lc show views of an enroll nent

d@Y4sC Ba-4Eafh phdthals ofadvdrking sk aapleaf anknmtoliment device.
connections and control of the various conponents of

aky nF,O(J}A Ry W REws bF Stenits BAVEIiR%BRIf @k ¥nrollment device.
spetifications for an enrol |l nment device.

Fig. 7 is a flow diagram illustrating operation of an enrollment device,

Fig. 8 is a diagram of an exemplary processor.

Fig. 9 is an illustration of a system featuring an enrollment device.

Fig. 10 illustrates modules included in an enrollment device.

Fig. 11 illustrates image processing by an enrollment device.

Fig. 12 illustrates a Hough transform.

Fig. 13 illustrates segmented address information.

Figs. 14, 14a-14b, 15a-15c¢, and 16 illustrate graphical user interface screens for an
enrollment device.



Fi gs. 4a-4e are photographs of a working exanple of an
enrol | rent device. Figs. 5, 6a and 6b show vi ews of
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is a flowdiagramillustrating operation of an
enrol | ment device, Fig. 8 is a diagramof an exenplary
processor. Fig. 9 is an illustration of a system

featuring an enroll WB%LFAqﬁngCﬁ S{fﬁ%’TI&)@Ji | lustrates

nodul es i ncluded in an enr In%n evice. Fig. 11
illustrates i mage processing by an enrol |l nent device.
Fig. 12 illustrates a Hough transform Fjig. 1

i | T ust Fisseba,dbgmshtcdusiais @sgqul%ﬁlﬁ?/r?a%hOSH?efﬁiogég enygllment
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RaPA RS piratce Aa g Torewn orese gnd B £fed o 108 e
bogys 402 1681 S&Psy KL B Lk ot Qle%h?ﬁ‘oiatﬁe o8¢ Surfid6 has pioRide

i ncludes a transparent tenpere | ass surface 104 for
r ecight infgrrsatpackagend plecddstrotha sima®il94. |1b and Ic).

Load cells, 108 : soli,d state | 0 cel.

| ocat eglhglsdei’lﬁ%b§§f ﬂogrxggl&des( B Y eéassalg \ ?J éllggal}adﬁsrggond surface
PLaMbEE 198ir8 Bispbdel 66 BREd @R ithege dfteyRkiteataddon thhiurface to the
surface 104. Tﬂe devi ce body 102 includes two camargzgjla

1t@nemp.r The maeeisdaaripidhe Faewa/ mirPORSIoERe iGHLHp
: %\sgsllﬁé\%%t he Qor'n‘gﬁgﬁ R & RACK2ER t%%%&?ﬁlg N1b @@os%#ﬁ%ﬁ? €overs

cameras e margi hal rays o e canera/mrror
Syisd @eBofthe glfebwaiced 0 nalloingng insageAsptatrovipackdge 106 placed at
conbined field of view of the two caneras 110
sapgiimey Aosiloa spdhs slekesusreal Gk the gl ass surface

104, akh oW DG hIBRGRSE ﬂmdﬁ{eﬁ a @b mPBACKp9Rs5001 1 WEieH nglty be

an arbitrary position on e glass surface 104. Th
deviysied hotly vatisws donglondas ofitheaiepiot end/pr verxéangl systgms or

whi ch may be coupl.ed to fhe vario cQ n . .
désr e S FSRTl Wecaraale SySEERL B ALy abass piifohH Bupebie
e%?ﬁimn%r% { 8x &P BRUERIcdVRERS ROV inkbds FRIdubE. & vaBdus

plattorm capabl e of running Linux or_ enbedded

Meatboghentiitinid comppievaar re) theintgmel Firves ol thafleyice as well
2% i%glgo%g%pal%ﬁt%any facr;iHHest srh%h L0 %{,&aé erv&J Eﬁlﬁ%gtﬁl ratif k (it.é.1 e
pricing/metering) engine.

In some embodiments, the device body 102 includes one or more lighting

t
d

modules (not shown), such as light emitting diode modules, to illuminate the
package placed on the glass surface.

A support arm 116 (also referred to herein as an “extension arm”) extends
above the surface 104. The support arm 116 includes control buttons 118 (e.g.
power control, measurement units control, scale tare, etc.). A display 120 provides
information to the user or users (e.g. postal clerk and/or customer) and may include
for example, a character display (e.g. LCD display). The support arm 116 also
includes an ultrasonic transducer rangefinder 122 which operates to capture one or
more dimensions of package 106 placed on the glass surface 104 (e.g. the height

dimension as shown in Figs. 1b and 1c). In some embodiments, the device 100 may



as support application facilities such as a Wb Server
and postal rating (i.e. pricing/netering) engine. In

W@E e/ 0zshodi nents, the device body 102 i ncl udeRCDES2008/084897
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nore |ighting nodules (not shown), such as |ight
emtting diode nodules, to illum nate the package
pl aced on the glass surface. A support arm 116 (al so

referye 0 _herein a n."extension. 1) . _ -
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units control, scale tare, etc.). A display 120
PP BREReTAR P hmt i on to the user or users (e.g. postal

clerk . USE ; ' . JariB ¥k Sonehts
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oég%géwa@p%é@gmr%&é@rﬁﬁ lﬁgma}eggeéggaﬁlsl@éoag'ﬁpe( 804 The

t BEchEhAMeft¥BRE! ARIASINERR Wanl PuFid cellP2@shd @) infrhddd

some embodi nent s, the device 100 mayi ncl ude additi onal
orangkfiedan 208 vadongaw il tigidbinpuiediayn i nittasgreel rangpdederd &y and

mechani cal, ran er. | aser rangef.nd rad ,
et e T
ebEmpadtiP@ 22 fok prosbdsaiee STHehBi cRRbAES! e Q08 aROProadisiddgital

of the various conponents of an enroll nent device of

t hentro} wutrssior dedaably EELOsasarS P sehaPegsipln-efhe

t( ggx}gp%ﬁg%dﬁm‘ec&?‘{ggiﬂagagg’o%a‘?ﬁﬁﬁ%% eachbf t*v cBPAS 856 tor

crocontro e mcrocontrol l'er recelves
apajceing eyl $méigooprot@sing) 0GR, detdnsioR@6ptaredeh Tid campdt PC
raj agef nder 20B, qaI ong, Nth@%?“& i.nput s fﬁom an
LPD? idrthe somnesied toderion peTimaTHLZA! YiB R EPRTSCHR P @
2] GivelsBf &Bﬁﬁﬁﬁs‘@ SfH% Y LAESEné B&%@t‘ﬁ@ﬁ%ﬁ SRRSO RES kn RFID
to the conmpact PC 202 for processi ng. e .
nmrexlecaptblelof esceBag sipsds omandt&Diiagion e paskegeppnd various

di_spl 14, LED i ndi 5
Akt aiEe SRRyt boe s el S bR BT BRE &b
i nf or mafd e do @rleBRRA 1o WRilRATR IR R, B Ofts various parameters

processing (e.g. image processing, OCR dimension
capd spesificatiops foThevalsing ssample of @p entellmgnt draicecdibebPed

tq vari ot eri pheral.s Vi | |20 o5 -
N e e e
MeYbibd) GhpeRtanR Mok eat R mERHD siardermaapabhectfistics of the
recei ving signals froman RFID tag on t h? Qpackage, and

v avarkige example are in general compllaﬁce with target values.

Figs. 4a-4e are photographs of a working example of an enrollment device of
the type described above, Fig. 4a shows the device with a package placed on the
glass surface. Fig. 4b shows the device along with display and control peripherals.
Fig. 4c shows a compact PC integrated into the main enclosure. Figs. 4d and 4e
show examples of image processing, dimension capture, and OCR, as will be
discugsed in greater detail below.

Although an exemplary embodiment is presented above, it is to be
understood that other suitable configurations for the enrollment device may be used.

For example, Fig. 5 shows a perspective view of an exemplary embodiment of an

enrollment device 100. In this configuration, instruments such as an ultrasonic



di spl ays and controllers (e.g. keyboard, touch screen
di spl ay, touchpad, etc.). As will be understood by one
W@ ktobhadIé n the art, Fig, 3 lists various par aPEL/B8x08/084897
and specifications for a working exanple of an
enrol | mrent device of the type described above, al ong
vvi th target performance specifications correspondi ng
¥RhdR!128 @BM)F RFIT BsdeNRE ?nctoﬂﬁ‘)traté@ th M}thélkné’l@sure 502 on
ormance characteristics of wor ki ng exanple are
i mmdmratemmmmm@@owd o th<a¢cge@r Qfalnm@@welfa gein epglogere 102.
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dﬁiﬁh&@qdms‘ukb gppackage placed on the glass surface.
Fig. 4b shows the device along with display
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PR Grpebai et Tiaeed SHOTRy pt WA Bgimatg t may be
| nearBqhRERAyl N a spherical enclosure 502 on top of an
ext ensi on-arm posi ti oned at the corner of the device's
mai n efitd. Ghishews @ 3imilyembetingapt feshsinpreinglel cypergld@namera

L E ?ﬁ) gwggziﬁﬁpdp?afyw garg%rethgnoga {r(]flg Bﬁggsgglﬁpspﬁag@i d4, such that

15 erbarhiRAtes w}HcH\éiHeQxb 1 ¢mer lafged fan paekapt amdlmsmfaee 104 of
extension arm 116 instead of in a nmain epcl osure

t Weeight veade 60t pay beympgesdly i (A2 419 B8y evqne%tquc% or other
ggﬁéﬁ@ﬁ% RhAS %H%rﬁ'%r{tg stSHs.f fi‘ﬁ 1166 N 178100 magBR8ed to aid
. somnme a

pl'Tcations, I's configuration may
pﬁx@ﬂicdﬁ'ngdddi/bfﬁiﬂ@imm@nfmﬁemmo users accustoned to

e DOk M el 06 OO BN s 00
20 d'tﬁ?tgg A @9& %(ﬁ/e %llyetu‘? step\F0 5 BRWACck4PeQ6 86 $/0118d # received

externally, but in other ‘enbodinents it may
benlthcateditigsegeal 04yof the gnoﬁmegm”g:ed 08 An ptgp 702, the presence

en‘?%cél prerlgfgetigefle ttléétleg %ot ex?c’efmn e, %s 98TRLEy %1lgeatga<§@£1?below by

processing a stream of video images captured by the cameras (or camera) 110,

Once the presence of the package is detected, multiple types of information
25  about the package are captured in parallel steps. In step 702, the weight of the
object is captured, e.g. by the load cells 198 or scale 601.

In step 702, the cameras 110 capture one or more images of the package.
The images undergo a processing step 703 to provide information about the package.
For example, in step 705 machine vision applications (e.g. edge detection) may be
30 used to capture one or more dimensions (e.g. length, width) of the package. Optical
character recognition techniques can be used in step 704 to capture text or other

markings on the package (¢.g., postal markings/permits, bar codes, etc.).

10



110 may have a field of view larger than and
enconpassi ng surface 104, such that even packages

wabiogk7@mpe as | arge or |arger than package recRCT/US2908/084897

10

13

20

25

30

surface 104 of weight scale 601 nmay be inmaged. Canera
110 may include an autofocus or other focusing and/or
al i gnnent systens. Indicia 602 on surface 104 nay be
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StElRecldd3plodeRbd \dndRr kot MEtel infor@bidet mhh elspde bapet, féor
exanmple, in step 705 machi ne vision applications (e.g.,
edyanpleter delovery payic BUsiBes SYHeiRa p e HEOBRRIOgMEphGoutput in

di ' ; : | ) 410f ¥ ; ‘ ‘a1 Vi
oY 3-8 bty iEGcluonft Bharinal RRiRAE ERARA material, visua
| displagpet¢04 to capture text or other markings on the

e e o TR e BRSO o v
B g@?ﬁgﬁl Wef iiﬁée}@%g.r §fle uEQMABX@IPLA or L@ teedafftkedh fdrRtion,

age may termned By the ultrasonic range _
f enenddi@ehal Ffosndtiohoqueay i onstomer dsdo eshbicaed delivery options or
di nensigon informatjon determned in the i v
PR AR oraPaU B RBEI R BB g labels. tamps
| RfOr AR bOButhE: Bom b RGhdhed Ot Hidpranginhe] Jhbdmetmbbdments,
package. In step 707, the enroll nment device 100

captut em intlnde magkiegs (sfe. brredampiiond fapebernts Bieprsekage using,
package.  For exanpl e, [ y .
B
lﬂ@;& : E*zi’tﬁliyip@ﬁh}}:@‘dﬂ@lﬁal@Witﬁ%&dcﬁgg@mg‘ah@r ehatddagekaderin®tmption —

, the information captured jn the above descri bed
sbaypd andnformatienferscddipm fleglegCsed, and/ or stored. The

i nfor Mgy L Ghe BRYoRhRBtsLhePBHhanck F one or more steps might depend

on the results of other steps. For example, the imaging and OCR of a package might

determine that the package was a “flat rate” envelope of the type common in postal
and delivery services. In such a case, weight and dimensional information is not
relevant, and thus the steps used to capture this type of information may be omitted.
Fig. 8a shows an exemplary embodiment of processor 114. Video signals
from cameras 110 are input to frame stitching module 801 which combines multiple
overlapping views of surface 104 into a single view (in embodiments featuring a
single camera may omit this module). The combined video signal is passed to

dimension capture module 802 and recognition module 803. Rangefinder signal

11



exanple to a delivery service business system The
informati on nmay be output in any suitable form
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mat eri al, visual display, etc. For exanple, in sone
enbodi nents, information is displayed to a user via a
graphi cal user interface. The user may confirmor edit
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ted. Fig. 8a shows an exenplary embodi ment of

ppﬁxd«agspkaC@m swiaged04.i gnal s fromcaneras 110 are

I nput ofra titehi
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S hﬂﬁlluﬁes BoL VB3I %@Md@'ﬁﬁxﬁs fheahtarfratg oatpsit BOf. éThl:&I}Eremon of
omt this nodul e). The conbi ned %/dzd o signal is

pd@sfé@ldlﬂgs dispibrst abave will be Birthsadessrib Y recogni tion
modul e ?0% 1!&@&?6%&59%%@&%%%3%%1&%&9ﬁe@@émn&f A

r angef I on capture nodul e
r eg@platy dBmVe@ohystenﬁm Assdascribed. apove, e chedinmdng dexdce
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r aRQ6h U ok B8l related to redirection or alternate delivery. A rights
management server could exchange information to validate permits or confirm
postage. A supervised delivery server could exchange information related to
package tracking or chain of custody (e.g. for prescription medications or legal
evidence). In some embodiments, these servers might further interact with other
“back end” applications including supervised delivery application 902 and database
management applications 903. Such applications could be connected via a network

904 (e.g., an intranet, extranet, the world wide web, etc.)
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Usi ng, e.g. the techni ques described herein,
recogni ti on nodul e 804 operates to produce character

wa@l2u09/07@b@at ed to one or nore characters (e.g. PCTI/US2008/084897
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al phanuneri c address, bar code, postal mark, synbols,

etc) found on the package. Wi ght nodul e 804 receives

a wei ght signal input froma weight sensor such as
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further described below Fig. 9 illustrates the

i HteeRPRsystem of pramidenfoo karepit, idealidrermitDaddaess, errdelivery point

exenpl ary delivery system 90 descri.bed abgye, an

TR e R S el R e R e

i nformati on which are passed on to and processed by

processor 114 (e.g. via firmvare run by a conpact PC

i EnrgdkegnéHugttionsor | i nked to device 100). Processor

114 may comunicate (e.g. using a network connection),

with one or nore servers 901 . For exanple, an address

managemaatolfRriig dewobédmealvaniga cknfiplesraf thevariedsafuections

to redirection or alternate delivery. Arights
Pe%%F@%P“Qhﬁﬂﬂﬁﬂgﬁgﬁéﬁﬁﬁeﬂ%&ornation to

val idate permts or confirm postage. A supervised

delivery server could exchange information related to

paedagentiacki ng or chain of custody (e.g. for

prescription nedications or |egal evidence). In sone

enbodi nents, these servers might further interact wth

ot her '1bagke eRdodifRRsi GRlh@MendnbedwHel MY invipesvd Atk 601 for
delivery application 902 and dat abase managenent

appduiitag indorsa808 abSiidhe wpight efea pasiiage: Jifr ¢xHarlsoinidEPBY

' net k 904 e J i.nt .
BRI P ot L Lo s
PQil 8f oRfat&ek ith €U 4ET)cofyi St feldvanpstaradapisgtal US Postal

service counter sal es syste to provide, foraiéa 'f",
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for exanple, invalid permt, address, gr delivery.

D GF AN RGP RS saRSHBEt TR i OF S oRemEEAP B tign may be
UL PERRea (e £ iffdhnet Bbifection provided through an integrated compact

PC). Suspect scales can be identified via an analytics application.
Imaging Function

In typical applications, the enrollment device 100 detects the presence of a
package and captures an image of at least a portion of the package. The image is
processed to derive information from the package (e.g. from mailing labels or
printed markings) including: printed address/destination info, sending identification

information, postal markings, and other information such as proprietary barcode
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Enrol | ment Functions The foll ow ng descri bes nore

detai |l ed exanpl es of the various functions which nay
wheoogarwped out by enrol |l nent device 100. Scal BCT/US2008/084897
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Al portions of the above nodul es may be include

i ﬂlarg¢ ﬁc@ss”ome\a (g, syhgantipdyicayeringihe sunfasy | Pd Oif agpvice gEI00) and
20 en?glho%gmg e Pmag%%ﬁ%arﬁqgﬁ{ea@ac&&l% h&ule 1002. When a package is

placed on receiving surface 104 of the enrollment device 100, the tracking module

identifies the package’s presence, location (i.e. position and/or orientation), and size.

The imaging module 1001, using information from the tracking module 1002, then

switches to a high resolution mode to capture high quality images of areas of interest
25 (e.g. an area including an address label) on the package.

Note that in various embodiments these modules may be implemented in
hardware (e.g. using multiple cameras or sensors of varying resolution) or in
software (e.g. using image processing techniques known in the art) or in a
combination thereof.

30 As mentioned above, the tracking module 1002 operatss to monitor a stream
of image information from the imaging device module 1001 to detect the presence of

and determine the size and location/orientation of a package placed on receiving
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obtai n i mages of a package. The inmagi ng devi ce nodul e
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the recognition nodule 1004. As will be described

bel ow, mail piece tracking nodule 1002 typically
requires image capture with a relatively large field
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determ ne t ‘Tonfaorientat’ion of
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enrol | ment device 100. Several  tracking techniques
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In some embodiments, the tracking module 1002 employs motion analysis
using, for example, frame differencing module 1006. For example, one way to
detect motion is through a frame differencing process. As the system (e.g. featuring
a stationary camera) gathers successive video frames it simply compares each pixel
value to its value in the previous frames and removes those that have not changed
significantly. When the images are provided as grayscale, intensity is the only
available parameter but in the case of color images there are alternative ways to

perform these differences depending on the color space.
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| everages uni que color information that the object
m ght have (e.g., brow coloring for parcels) and/or

W@ b@v/otdees backgr ound nmay have (e.g. the known ROI/U82008/084897
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surface 104). In typical applications, the color
maski ng process consi sts of renoving any pixel of an
i mge that deviates to a specific range of col or
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are a erna Ive ways to per hese
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S |1.F0 12%\4\{3{3 %2% eléf %r gxample Iargml stlhfof R5AE Sox‘ﬁ&qﬁ %ﬁens%atlé domain.
For each one of these points, all the lines that pass through it are represented by a
“yertical sinusoid” in the Hough domain. Because these three points where chosen fo
be collinear, notice that the three corresponding sinusoids intersect. The coordinates
(0, p) of this intersection describe the line that passes through all three peints
uniquely.

Referring back to Fig, 11, the third row of Hough domain images 1103
shows the Hough domain that corresponds to each frame difference 1102. As the
motion of the mail piece slows down (i.e. third column in the Fig. 11) and the

difference frame starts to show a clear rectangular outline of the mail piece.
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video frames 1101 were captured of an envel ope bei ng
handled in a "visually busy" environnment. These franes
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where the differences between successive franes were
conmput ed. These difference i mages 1102, illustrated in
the second row of Fig. 10b, reveal the mail piece.
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coordin s (q, this intersection describe the
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peaks |ined up horizontally. The fact that these peaks

| polkanspmer@nd QR BelPrzon in the Hough domai n reveal s

that tReS&INE RMESIIObNGx Sy measuring its spatial moments.
The first order moment is simply the blob’s center of mass. Its second order
moments provide measures about how “spread” the blob is around its center of
mass. Through a simple diagonalization process these second order moments can
further lead to the blob’s principal components, which provide a general measure of
the object’s aspect ratio and its orientation. In a 1962 publication, Ming-Kuei Hu
suggested a means to normalize and combine the second and third central moments
of a graphical object, leading to a set of 7 descriptors that have since been referred to

as the Hu-moments. These 7 features have the highly desirable properties of being
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are parallel: one has thus found the upper and | ower
edges of the mail piece. If one were to further | ook
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edges one would sinply look for |local maxinmuns in the
Hough domai n at the horizon corresponding to a 90
degrees rotation. In the case of the current exanple
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obﬁ@@?hgo%gﬁéﬁﬁnpﬁﬁbo and its ori entation hi a 1962

publ i cag é%@ SHAGSEbAMeR MBANS séBle embodiments
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i nvari an A hunber of OCR engi nes have
module 1009 may be added to the image enhancements module, The typical image

analysis technique will make a certain number of assumptions concerning the input
image. Some of these assumptions might be reasonable in the context of the
application and some others might require a little bit of work on the input. This is
where preprocessing typically comes into play. As a general rule, the object of a
preprocessing stage is to emphasize or reveal salient features of an image while
damping irrelevant or undesirable ones before attempting to perform further analysis
of the image’s content. There are numerous types of processing known in the art that

may share such an objective. Some such processing types are composed of
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subsequent |y been devel oped based on these features.
Extracting the edges of a visual object is also a very
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target mail piece. One of the nost popul ar nethods is
the Canny edge detection algorithm It is equival ent
to the location of |ocal maximuns in the output of a
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rmance achieved, a further segmentation nodul e
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The typical, i e anal ysis.. [ g Wi L] :
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t gomePhasief@rartone venkatdafiltent THosaterfdtrofor ahi¢hmthgéermel M is
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N.

With such a choice for the filter, the sliding correlation with the matrix M
over the entire image can be expressed as the cascade of two 1D filtering stages over
the two dimensions (horizontal and vertical) of the image. The elements of the
voctor V are the impulse response of the 1D filtering stage we first apply to each
row and the elements of the vector U are the impulse response of the 1D filtering
stage we subsequently apply to each column. Each 1D filtering stage invelves N
operations per pixel and therefore, the entire sliding correlation with the matrix M

involves only 2N operatiens (as opposed to N? if the filter were not separable).
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danmpi ng irrel evant or undesirable ones before
attenpting to performfurther analysis of the i mge's
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in the art that may share such an objective. Some such
processi ng types are conposed of el ementary stages that
fall within one of the foll ow ng maj or categories:
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Binary image morphological operations are based on the concept of

connectivity between pixels of the same class. From an implementation point of
view, these operations typically consist of a few iterations through a set of hit or
miss transformations. A hit or miss transformation is effectively a binary pattern
lookup table. While a linear filter would apply a fixed linear combination of the
input in order to set the output value of a pixel, this process will set a pixel to either
1 or 0 depending on whether its surrounding pattern is found in the table or not
(Hence the terms “hit or miss™). Depending on the lookup table, this can effectively

implement a highly non-linear operation.
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vector V are the inpul se response of the IDfiltering
stage we first apply to each row and the el enents of
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filtering stage we subsequently apply to each col um.

Each ID filtering stage invol ves N operations per

pi xel and therefore, the entire inding con-el ation
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cgggutatlon consi sts of sinple running suns perforned
edfuentapyspeH ol hori zontal and vertica
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operatlons per ogi cal | rmage processing
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structure of objects within an jm
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uce ick figures”) are three fundanental
mettpitwge.ogi cal operatlons Typlcally, t hese operatlons

are perforned.over

cl ear gfﬁ h6’fsnpzi't§?él Sé’ﬁ%’g égédewg "@; “EJEE%}
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extended to grayscale Images. Binary inmag

mof fheahasg intaitive grehaiarenis IR Ay AT gkspying pnd its
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I'oh” poi
techniques implement clustering processes using classical iterative algorithms

known in the art such as k-means or ISODATA.

In some applications, it may be necessary to increase the resolution of the
captured image or images. In some embodiments, resolution of the image may be
inereased using a technique know as superresolution. The Nyquist sampling
criterion requires that the sampling frequency should be at least double for the
highest frequency of the signal or image features one wishes to resolve. For a given

image module 1001 focal length, this typically implies that the smallest optical



view, these operations typically consist of a few
iterations through a set of hit or mss
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effectively a binary pattern | ookup table. Wile a
linear filter would apply a fixed linear conbination
of the input in order to set the output value of a

pfe)éﬁl oﬁJ‘éa?l r@%%%eeﬁﬁl Wikt b8 §hatfr B Cf?ﬁ% gp&&‘* Sl dreds o ]1%191'12}%

end Its surroun attern is
|srensdfrés (teag)IC@ID’s)mmlu(ldmnce the terms "hit or mss").

Dependi on the | ookup table, this c ef [ .
| mpl en@;fg%\mﬂ gﬁfveﬁg ﬁefﬂpﬂlgg}hlﬁ)B@plg{lpgﬁlqnﬁhsgtg 001\1/1%13/@ multiple

RRB! G0 @arh@@lgjh‘é*t%rﬁ Qﬁgfﬁly"dlﬁbl‘éﬂt %Q sRBtV ¥R ileRhéh capture
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i mage segnentation. In dgeneral terms this process na

coigied: theppargcagefyly eyqragpddrased estier iseaplighphyse pibiepr Stess
pc?fg c%wglg/lsire %%ﬁs%qdc%rh c%ph%g 8% 18 @&Qt \?fi;ﬂl] E}{g‘?ﬁ’g’thngh% lugnoy, and

measure 1S | mage a
bﬁerfca lathii ghe}d ithi g res cOwrtn. aVar&zglloﬁmof duch edcheiquesoard kpowh érom, for
resul ti ng ]gl ons or bl obs shoul d be honpgeneous with
eapale. tholigls/pd imaenrossssigs characteristic. This | ocal

rreas ur8n P@Xn ﬁﬁ%lﬁés 608518 Les@ld By e Rh¥& erhaf@hnfht Ridlule 1003,

sone applicatiohns may require rore sophisticated
neaspuses] af tot therdcoggeds modokl 100éx The eebagmm@l moidale operates to
is als

I t d
S s armatio ioEe 1 Rt et B e B PEg o Cgjectusing
bl %b%)éﬂo aWrEMt Ritb b ahdi@itosd Rl snyl FiteBle WOR wChﬂxqué of 0ol may
y smal ol es. The nature of the chosen g}ﬁaphl cal

ab¢ nseduinghe éptnvdag eevieral ekgmplaryt @@Rép‘ﬁhnﬂ%‘&ﬁ e ba descrifed.
tsggre}egt Iaﬁlagsg%ng%ﬁlglggtls f;?%c}/w %%blll%}p EQute T vARIR bfovided

verss S non-t ext regrons
Wirhdgel 88U fiEin HORRatE Pirito ‘&fxtteeg(IMSGIIaioﬂes bMtgealvdfl@(éR is to

segmentl ng light versus dark areas re
c ticognipamapking prigied 4gKt H6LI D&t @smgj?\gfd@nttqf sg%/‘% %g 1)1 even
atg}]f;gtilﬁ t%exlaxgkzﬁg%Qarg%erm*éhﬁqqtep&%éghOUt the image, the

ntation process will typically
use ansaghelCR atdhaiquehenpl@ntheatgldrgy wbspatiahpaficrisy @echniques

t ﬁﬁ? Felg'rgnlila?tg &aﬁc}fﬁ?ﬁ&' tg'ggharpgfo gn&ﬁ: ftont haractrld 88 eRW'thega in
textual images. Other techniques do not rely solely on the spatial patterns but instead
characterize the structure of characters based on the strokes used to generate them.
Despite the considerable variety in the techniques employed, many suitable OCR
systems share a similar set of processing stages.

One OCR stage may include extraction of the character regions from an
image: This stage will typically use ancillary information known in order to select
image properties that are sufficiently different for the text regions and the
background regions as the basis for distinguishing one from the other. One common

technique when the background is a known solid color (white for instance) is to
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recursive nature is very simlar in spirit to a
floodfill algorithm Mre sophisticated techni ques
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iterative algorithnms known in the art such as k-neans
or | SODATA. In sone applications, it may be necessary
to increase the resolution of the captured i nage or
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pthespplititive or byasing mecasires egdeulpted Suthe aeghpebapd of each pixel to
uist's limt they.form, together, a non-uniform but
m%ﬁ%’?m? PR A )e/ﬁ%cg ?Sﬁﬁldi)f the object. The key to
this praedesOCR §the: @by ldchidecondtibgng bhesamapd:tihelimage
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g%ﬁ{éntl 1€

. . as
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hi gher _i ma Variations ch techn

| ution. f i
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Pfe%ﬁﬁﬁﬁé%}gﬂl %Qﬁu@ﬁl}; fRARNNAS RS Hn@é&ﬁ@ﬁx%gﬂnbﬂlat Bhtain

i mage “‘enhancenent nodule 1003, it ||st§)asse on to the,
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OCR techni que or tool may be used, in the follow ng

s excee diffiexeproblenythacrecoseitian ¢fsfls will be descri bed.
e e

text w nmage an £ re
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' %‘ﬁ‘&%a&&nﬂ%@&%&kﬁf feStuf&Sfor their character reco gnition stages might not
require such normalization.

OCR systems typically include feature detection: Many different feature
detection techniques are known in the art. Some template matching is used to find.
the whole character as a feature, while other systems seek sub features of the
characters. These may include boundary outlines, the character skeleton or medial

axis, the Fourier or Wavelet coefficients of the spatial pattern, various spatial

moments and topological properties such as the number of holes in a pattern.
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Sone OCR techniques exploit the regularity of spatial
patterns. Techniques |ike tenplate matchi ng use the
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textual inmages. O her techniques do not rely solely on
the spatial patterns but instead characterize the
structure of characters based on the strokes used to
gener ?‘hecl&s@ﬁf@ati@?&ggé Bab Beusans 'aé’s@énﬂ B & NBEMEL gioR, thBe

t echni ques enpl oyed, nanhy suitabl e.C)CR systens Share a
sthmrdcer veleise pfopertins bsstimajcls thegeeperi@iest@aRinstha deatyrayector of

i pcl ude tractjon of the character reqi.ons.fr
B e e
| RERISTBY baaBd kA eWdsignersaeidetstandigeichirragefopmaner. Othe
that are sufficiently different for the text regions_
aplgssifirss ke legtasigtier] rtherdhan dmopyel apargagh,mghyng on'a set of

dj. st l.Shi f - ob-her.. 4
T T R e
( whprbschkoincluds tlanByesidscitionaplkyndateat adi ghtwr thckiaps, deviesn trees,
based on col or histogranms. O her techni ques m ght make

udd Brurkpeehar act er si zes or ot her spati al

arrang ; PLAE 4 ob DA s 11t i to check if
eqmoniny | osfORA80 KTle i AaRuTY chpEt L isgacf to che
Oteeacpranided ekt v ¢onsisteatywith dlyi ompscted text.c Suelaverificaiion nay

goal of this sta is to identify.i e pixels that, .
DB coBhEed 1R Felel R e ShRHE eRiclOnfin! B erwise
baGakyr SRtxtcHa soBSE of RIFMItHA ¢RI ig bty LiFethdiiehand sipode
threshol d applied to the grayscale i mage. The o

t ferstesiod iwalll®. prstel bédressyarichis Thig stage i9 obyrgusnaplisatips
aﬁo_ut txﬂ,e application or by using neasures cal cul ated

i APHREHei ghbor hood of each pixel to deternmine an

adapt i yevdreslenibbliesdhed, the réacginitem 106R1s 1 6Qfemepymploy any of

i nclude conditioning of the imge. The inmge segnents
r Ssbovedeseribed SeyHBMSalPBHOHAORGHEEPR sone pi xel s

| denti E{ieg(%,n?t%orp&l l‘fﬁﬁg{.vﬂgc?ﬁ ?heatg%%rm QREHH R Yorrdd icSasITRI Bay,
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and/or rely heavily on a small lexicon
For example, when text is handwritten in cursive it is often difficult to
segment each letter separately so rather than operating as an optical character
recognition, an ICR system will often operate as a “Word recognizer”, looking to the
best match between the graphical object and a small lexicon of recognizable words.
In order to achieve a satisfactory recognition rate, this lexicon might need to be as

small as 10 words or so.
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OCR stages include normalization of character size:
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adj ust the size of the character regions so that the
foll owi ng stages can assune a standard character size.
Systens that rely on sizei ndependent topol ogi cal

f eat ur BsvdrRius LhBbAinReY, BRURFHFRSRGDI ih OTRE L RELS nilly ¢t
not require such normalization, OCR systems typically
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S )}?‘ic%ﬁy'a'}eltaﬂﬁclgr %ﬂ%h‘l’i Srie@eEOE d8turh R, TIRYisOMhy BENESPS can OCR
systens use structural classifiers consisting of a set

of largspat afithemeaghingblegsaibpiseny eyan when addspsgries hapd-written.

under st andi ng_0 har act e ' : r L _
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apRh®8pival EiiritbAingdn ns@tityohustibaicohsidersdnpbesacandey. A
using statistical techniques to build a, clas

) sifier.
Thiagle clgspifisaergy berveingddo epldmmagied reRdlts & “F‘:!h pigeumstances
near.est cneighbor PS., ..BeCl Si.an:tLe; ' Rl size of
B S S AL T e
expaaingth Joe fitkdaséss Coseduénlys medkmi dlassifiers @e ogficzedglomerates
text is_consistent wth the expected text. Such.. . .
VEF Fins <SR GO T hEIBSTIRED A GOER SRS BT g vl
WL S0 Rlrthel QiERchst ﬁleadh‘é?&} LPB@NNal BIpAtdBhNirsuifRieal of the
sone external source of information (e.g. if city
i efsoemiftit Gringndedziopopewéthianfngevatiplywlifenty U. S. post al

address_match). .This stage i s obvi,ously a i Gal
depend 3&9&*%%} a\’?fr’\%%m ﬁ‘%rbaé'i HEw %?haltﬂ%%gers e gggir}i dé"ﬁ‘“ns
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t echni ques, alone or in conbination. Recogni %i on o

hanckgroundghatdna sulficienty hisbraeniras betveren texé gnq Backer quf@ﬁ)‘?dors-

TR hen the background is not uniform, OCR recognition rates are substantially
decreased. In those cases and in order to remove a non-uniform background from
the image, additional preprocessing stages might be required prior to the various
ones we’ve presented above.

Image resolution should be considered. OCR technologies were developed
within the context of scanned physical documents, Although optical scanning might
lead to various artifacts such as noise and slight skewing, these will also typically
operate at higher image resolutions (< 200dpi). As discussed above, imaging
module 1001 may provide images at such resolutions, e.g. by employing digital

cameras known in the art.
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in some applications, be nore challenging. In the
context of applications such as tablet conputers or
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stroke dynamics. O course this type of information is
not available fromthe optical capture of a

hand-witten docunent. Such applications may require
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ruct'ure. Wthout Such structure it mght not be
pswsé Bhbodimentsetha Q@ fasdlity arill bsiwhlel te readripgiuments such as
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| Godupiting QIH}L\Mléi‘e b£ kit eyl ivig Binghdey Ogtwillatipgee d réad and document
docunent. This is why the USPS ean OCR a large part of
t hmlm hFarabtapturaiy alis spperted with Hiterbildy do é@%w é\*%omefs to, for
hand itten t
ol 5 SR TER o B IOpRlaHAG e pos
S BRFIL. COER AN SornSNE & dusionmudiclabeione nai u@hlzexdleﬁenwdslnore
accuracy. A single classifier mght be trained to get
ﬁﬁkﬁ@@d‘ﬂ@%@%%@@$¥Vl|n1ted circunstances (a single
font for instance) but its performance wll typically
drop when the size of its training set increases.
ConseqpienClyraBgenvel assifiers are in fact
congl onerates of classifiers coupled with a nmechani sm
to consolidate their results. This in turn wll tend
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conput ati'onal requirements o
at enrollment may be crucial for determining, for example, the rate of postage. For

example, postal rates may depend on an objects length, width, hei ght, and/or
combinations thereof.

As noted above, during image acquisition and processing, one or more
dimensions of a package placed on an enroliment device may be determined. For
example, Fig. 4e shows an output display of an exemplary embodiment of an
enrollment device 100, The display shows the captured image 401 of a package, a
difference image 402, and a Hough plane image 403 generated using the techniques

described above. As indicated in the captured image 401, the system has
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systemif it is intended to cope wwth a large variety
of fonts. Non uniform backgrounds nay present
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the fact that the text is presented on a uniform
background that has sufficiently high contrast between
text and background col ors. When the background is not
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added service subsystens, and operator input, In sone
e thzodtijeet fitosn muHplanrRsesEVeSi ty will be able to read

docunment,s. Sug ' ' Son Sa@atetof
car ds. NBDER (YRR RO Ceenblglly Sfelider@RRRRon bRt
d esuidrRAtar aBjeoRE é torbetunderseod ithet iy tselmiiquse deguibed phove can be

trigger a read and doqunen%
extended to objects of any arbitrary shape.

RFID Function

If an item has an RFID tag it will be detected and read by an RFID peripheral
attached to or integrated with the enrollment device 100. The acquired data is then

available for further processing and/or output to downstream applications.
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anal ysis. Formcapture is also supported with the
ability to allow custoners to, for exanple, present

waeomploateee forns for inmedi ate OCR resul ts avaPCHIOB®08/a84897
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the postal clerk. Certain fornms such as custons

decl arations can be handl ed nuch nore efficiently wth
this facility. Dinension Capture Function In typical
aPPAae&%g &’rﬂﬁUs&%i&%E@FNm&%ﬁr m ning the dinensions of
a package at enroll'ment may be crucial for

determ ning, for exanple, the rate of postage. For

o at . haFREE a e BRI AL B S hE mhBREAT

ab@t@red duthirélgtel 10 paciagrbhid butpix raRdafiLAsstidtgo aaner. dn
nore di nensions of a package placed on an enrol | ment
deame enh@rym%wdef@mﬁlﬁeeﬁ digdpyedsia appe, thiough an mntemefive

a
o BBl PLllee R BtRY (GHYR Lo SRS & SBTRAR PRk o Bl gy
| iRdgatd Backofddoph dicageh a stirfet of ememsilitlye 1401, aa«h d4@l c using,

Hough pl 03 d h
JEE LtPBER SESVES LA HOCE SG0 SR HO e eIF G e 142
4 gé're% 1 1918 ¥ﬁ5x§§@rﬁfi‘x§% GEaRSadkd % a'ld%%"\ln'tl’; bfAubdQaRITBS user

e face ect |naged the device. This
afriapwenﬁﬂmet}ntempmeed mfcn“mldtmnh amdéoraahdommplmceﬁﬁ ¢ $azeryt 401D,

d
ol Betedh ng 16 1P, G anpre TP aeb i AR R Fegons

13%& Uﬁ@é @llPYel@Jaﬁ’t/in%rﬁglu@ﬁﬁ%lﬁtﬂ@eﬁﬁ 42Qmakn captured and
i nformati on. An ultrasonic transducer emts sound

mg’smd @r pieeyive sntgiedne funkheracreast 1494 € BEpsHiyis ¥#j @S1d§liysy
ts environment. The received signals are processed to

pF%\V/ 088Pr?ﬁsor mati on about the spatial |ocation of the

obj ect  sdnf¥ efB¥&liRkets ab Iﬂ:xt;étﬁs;%tﬁﬂodhpkemngsrbamam cFalgmg

la-1c, the rangefinder can deter tEh

plegic may bepmplpye Hpreseive é’é%al@flﬁt" pad i;fé

flj ﬁ}téthg Endofnbitel £ ge'/r% 1 O R f‘natﬁgafoQﬂ ty P8 PP @RbAY Backward

rasoni Cc range er over optlca range nders i s
t bladining siasts atithea lio ofigaath (@udypbthesiet andtwarfss beckivagds from the

t ranspar ent rfa

Frguhis g pteleden b @ sheie, Spd0 v Al Pl of
gg b&ﬁ@@xﬁaﬁt@k’ﬂ%fc@éﬂc& %%élﬁe g B§de&rd3 anlinng would search the

tec ni que be used. Sone e odi nent s may_enp

omfmenr:eymw umtll rtafrmgebthérOQ hpe a gonsepesnd Th e@eﬂets%tilat mpaches
Sg es1re goal rﬂs&e ahtecéq en ap clgiuse) 8}‘ &1%{ )ules 4 o?ﬁl?own to be true, then

it is added to the list of goals (in order for your goal to be confirmed you must also

atlon coming

provide data that confirms this new rule).

The system can use such techniques to generate multiple service options
based on the captured information and/or user requirements. As shown in Fig. 134,
15b, and 15¢, these options may be organized and presented (e.g. to a customer or
salesperson) in a convenient fashion using, for example, a touch screen interface.

Figure 16 shows another example of a sequence of GUI screens.

In some embodiments, USB and Ethernet connections will be provided.
Some embodiments will include additional USB, keyboard, and display connections.

In some embodiments the firmware/software will support Simple Object Access
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of a package may be | ocated nechanically by bringing a
sliding armor a user held wand in contact with the

waerbamwIpackage, and detecting the position OPCT/KS2008/084897
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or wand. In some enbodi nents, nore than two di nensi ons

of the package may be determ ned based on captured

i mge data, for exanple, by stereoscopically imging

t pl%t :{?}l/@&‘v de' QAT M@}t@ctﬁx%rl’srgﬁ%l &%%PQ%'&H@ O8i3he Exﬁﬁoc?mems
exanples above gener a ion captur

r &€t anpgottar WebJSeMeﬁ, ratirg englﬂeparhléomnaiafwhmdachhms t he

t echni ques descrj bed abov n be eXtep?at to o ects

of any o619 #beA R pen FHRCAIRL AR SR ERFaLARTY £ SrpRegsor 114,
afh,{R h af eizgﬂ\%ﬁ’él dtok?l?e Qﬁ&lﬁ%\?@cx@épl d@ecﬁQuQXt @%p@ﬁk@as a stand
peri pnera to or |ntegrate W t

edloné porage ewi. de s0OO cnmblodinanta nhee@rcdmeat cﬂeymehlé}@ brings an

a) able for furt r..QC and/ or ut
et B e el i 85 33 Bl il Fai b B thens o e
Faaeiel R ﬂ&b%%@&ttﬁ@;eéqa@@w bé Ber@AyQklcarmd d\hadtems
may process the nyriad of Btured dat a relatedto a

pslnmgle)viélrhp i lftlllb gfomplearm ath thefeomaf Forice oAdGeaY, fisome

BB FMbpup b OIS 8 e PR gty v

Fﬁcﬁst @Wﬂl@wuﬁ,ﬁblﬁhgvthrdcﬁy Ebg'x SAB, satds@nd srerkatimyg support, and
navi gate back and _forth through a series of  scree

1g@vanien it ematihwhediing Q§§’i‘11‘?g}4?5‘f Biteg pagricantives ﬁ%g%byswm
0 G b BTk an IiFEGh! customer.
1%%&’2%@15325%%8% o&%%hﬁgs)}‘rgge of 'th e1 packagé al ong
with captured data. The user may confirmthe captured
i nformati on and/ or choose to proceed to screen 1401b,
SHEWH 44 o@?’b{f‘%‘%ﬁ“ﬁ”d 14b, for editing the captured
data and/ or addi ng additional data. Once all rel evant

i nformation about the package has been captured and
confir h'esinm embtbrbnmnt*sethe mtedsr etdevics epnited Funshipe Erprasepied by

ese vari.ous,.delive VI ce I
e B o b SR bR g A by e
C hﬂhﬁ*&fw Ad @;Qilféa{m’ypx’@@ BN Yeeh e (ﬁ&ﬁpall&vﬁpdaaﬂaﬁghmmal)
the wealth of information coming fromthe enro{ nment
demplizetionssoicotikpldhmbutipns réreg the TORW G Fﬁ pefjusing them,

o R g T IR AT AL LR b, I B, e

extension arm can have a display attached, for example, if required by local

regulation.

Additional Features

Various embodiments include one or more of the following features:

- The embedded computing platform will have a PS8D (Postal Security
Device) built in.
- The enrolment device will use available information (¢.g. from an intranet

or internet connection) ta establish its location.
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consequent to the antecedent to see if there is data
avai l able that wll support any of these consequents.

weoovMfepence engi ne using backward chai ni ng wWei/tS2008/084897
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search the inference rules until it finds one which

has a consequent (Then clause) that matches a desired
goal, If the antecedent (If clause) of that rale is

not kn j d 85

goal s ?Wﬁ én?b ed?ie%l efé%t’ro&l&e&ll I{xavltega %g‘ﬂgow%?lﬁhge% ci/dé%xtec@xfder for
al so paa aihe cdatral rtdﬁpctses:oﬁﬁm cambility sambevemdtdy acddeged (e.g.
system can, use such t echni ques to generate mul tiple

servi cEagpintmst %@an%ﬁowﬁé Hent ur ed i nf or mati on

and/or Ao i LGB cdifisRP Wihldpbik Soguletidns 9Pve

and 15c optrons may be organlzed and present ed
(e.g. &wilableust oner or sal esperson) in a convenient

fashlon usi ng, for exanple ouch scre ter [T
Fi gure Yaerdpait elBﬁr&taﬁgnaﬁ“‘ngglil ée 81fppgﬂgci @ r@ ‘Id%dumm&’
scr eeng, owm%ompemaesﬂmsm PS8 and Et her net

connectl ons will be provided. Some enbodi nents wi ||

i ncl udeWadk ﬂqvo ﬁasteznsgnegz@tymdoﬁupmfa fogimgauigpturing systems
connect i one enbodi nents the firmare/ software
wi || Hggcf‘f‘ l e Object AccessProtocol/Service

Ori ent epadbohid faeiliueewRh edmee lacdeSOAR) be alppsrtedone
enbodi ments will support a Wb Server,, rati ngwgwggl ne
and/ or - frtlomasisdniearetiar withdigaich senighkil hasyg

ebeore b ORI DY RRLIRLA wh fo oPERSRSSOL 114,
cont ai ned In or era enr ol ment deV|ce 100
al | ows- Abﬂttpt@mﬂﬁmlesmsclaﬂcki arwbxalp@memcfetmsge nret er,

In sone enbodi nents, g enr ol nefg?t devdce 1OSO1 rltgfg
an intefp llﬁéﬁ‘% Ca}p{t‘@ﬁws%‘g SQTHI IR BT ORI OF B PR .

cor por gt,g..g@hk! room Shippers can be assured that the
services tahey require will be correctly cal cul ated and
that itErensiigpede wippprtdecliding b not shistiteince wi t h

the ternms of ? {félq(%% Additionally, in sone

enbodi nent s; ¥ nent device will be able to
conmuni cate . giheed |y W th the post office allow ng
billing dlrectlytorn SAP, sal es and marketing

support, and Postallesticb REin&ts omat i ¢ schedul | ng of pick
ups. Rates a e system wi de, applied
to a subset E’gterac{;}'g]?r{éér{g&mcﬁ&gﬁgh be specific to an

i ndi vi dual cpgt Bt devitspl ay and Control Functions In
some enbodi nments, the mai n on-devi ce control function
i s present ed Ky pHERe OLED captiotied buttons, The
captions are dynam c and are nanaged by the

Exemplary Applications

Rased on the ability to provide the general business benefits described above,
the devices techniques described have commercial applications in the following

market segments:

Managed Content
The evolution of the letter stream as a facility to carry packets suitable for

delivery to unattended delivery points requires the addition of infrastructure



firmvare. An application progranmng interface (API)
al l ows (possibly external) applications to control the

wheiwonsIsmhen the firmvare is not using them PCT/US2008/084897
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Operational, mai ntenance, and di agnostic functions are
supported. If required, the extension arm can have a
di spl ay attached, for exanple, if required by | ocal

rzﬁfb% RactRHY! e %ﬁx‘ohﬁ@lﬁtdf rs@e% 1V&§155’, &H\ﬁu @He %xﬂ%%apmre all

i ncl ude one or "“nore of the f W ng features: -

evfithel thdornudiop weduitgd fbratlF ibams w‘dd sehizbpeough Mﬂéiﬂ?@t@té@? a“ well as
Securi.t Vi ce ui enr ol nent

e by palt S heesy rkt sl 48 RO RRTER P LR P dream,
| W& M8 neOROEIchE, Rk niéﬁa%ﬁﬁ@iﬂ dafiltehleSnd tiftoahbﬁm and El'dlﬁhtlonal
enbedded el ectronics Wil have a secure "bl ack box"

créﬁthaem@wﬁ]dl@r refiredagiserng sERbedRInG, theropyaant deypg would be
?:%Q& é{ltt%( t?o%ﬁ tch% 45510 [l NesBG Ql%sch%gt‘éd %@&gmg\éb@te Ryhere
er net’ connection). - t'Ggr aphi c

qﬁﬁ@d@iplubhs ®sretehsy) meentd fir shipmepoiotpatiegsl ati ons wil |
be avail able. - User nanagenent and tokens will be
supported, Departnmental accounting is possible. SAP

CIQ ‘?sﬁ Htoxkge& g*éﬁﬂ&r ¢&fparies0r k Fl ow Syst enms

tron an ort” for manufacturing systens wl |
be av aFdarahd: hxghly m@hateapdstalameramm end whurter p@mm@es the

3«%&6 EIH ¥’r?f3é’|r% %Hu?o,s%at%qjﬁg%ﬁtegél 3at %?‘}gegé gg%rgﬁlﬁé]their

%{1& ﬁvé%frﬁéﬁbﬁ‘@f’"té%é Andascrmeiigyabl e. - Ability to
read full size checks and bill paynent forns. -

Abi | i t fortthe bappunen-gitgmeidd dbeané nosaliaperaipraand courier
proceSS|n

SCETCs; ﬁ&a@ll&x %tg{vqgg@%%%gs 1 &Eégﬁ%ﬁfo ?Atxgﬁéblﬁgon for the

PEdpiir8 afid management of shipment related information at their counter locations,
climinating a range of paper-based processes and enabling integration with 3rd party

carriers and systems.

The Pharmaceutical Industry:
- The enrollment device provides the pharmaceutical industry with a means of

automating the Provenance and Chain of Custody aspects of their business.

Civil Defense:
- The enrollment device provides a mechanism for the mass distribution of

products and services with a clear Chain of Custody from point of Induction.

Goods Distribution Companies:
- It is anticipated that Goods Distribution companies will benefit from the
ability to use the enrollment device to manage and prepare their “one-to many”

shipments.
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- Postal Label Printers, - Interactive Custoner
Di splay, - Pin Input devices, - Keyboards. Exenplary

WOREPTEPé ons Based on the ability to provi de RPEEUS2008/084897
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general business benefits described above, the devices
techni ques described have commrercial applications in
the foll owi ng market segnents: Managed Content The

evol ut . I : iqlod

packet 820r PalT B A S R g g T R i ve

Pﬁnpiérﬁex:t_ecmnt croaqa%éwélaaﬁda:re bosofofare, i pastbiuction e&bdtbwi g
at activity. e ) t of h i, ' .

UREDaRH F BF gl HEET o SamIPvis PEYES R PR SET R PR PRIRE

&%Fx?ﬂgﬁes'fél%(ﬁin thpg(gggicl]és debérfheg IFleFe_'fl_kﬁ irhmSdoti@ &pated to

0 s new val'ue >d servi ces. e ability to tag
i inpntsdatd tohpesformitbe8instiots descrist dersin axthgengestkotp e

not.i fi cati.gns, .risk. mana t I :
B R SRS BRRR R4 e SEAL R pypugvios sun s
r @ﬂi‘dblrag Ghaonlitdr. FARE pRIERAH intiB/ HeSmpl digenesdy i lal igintevelignboslural or
woul d be located in | ocations such as pharnmaci es or

delipd ariented progsrmglieglanerage ih eerBmYRisate MYIH § RTRPYRK, fystem.

bgi ng. pr re r ' ' _ al 1. ,
B0 B, 035 L DL AR b BRRLERS o FREAL lnguse i
aﬁﬁsﬁlﬁi&htlﬁfi?p g@ge@theoa@uageém mndconmiled e irtamppeed Begudgae
enrol | men evi ce provi des autqmated "f d" :
CIORRaSET. o IOV S TG O Icales eSS ol Ftperfied fo

S%ﬁ%{}?\ﬂ?o%nd technol ogy. For the |ow or non-automated
strata“of postal operators and courier conpanies, the

enr ol | Bedit sudkvbmeuter proigehes isprefsvabliostored wnarerpghmedium or

solution fo he capt.ur.e t of '

o O SRR BRI o TR furone
e 1L

R s Wi i v
sytetagmBnedither divinerinrsad by dlad cammriatt periornTHe Péﬁ?eg}l’feﬁ@ﬁ%mbed

ggé‘lﬁg‘le agé 83’&18&% 1¥>r|2><e;§ra[?r|11 ga{nnaqgoel%'éiidg H cd Y Edadh I‘Hlaﬁlgrﬁduring
program execution. The analysis method can also be implemented as a computer-
readable storage medium, configured with a computer program, where the storage
medium so configured causes a computer to operate in a specific and predefined
manner to perform the functions described herein.

A number of embodiments of the invention have been described.
Nevertheless, it will be understood that various modifications may be made without
departing from the spirit and scope of the invention.

As used herein the terms “light” and “optical” and related terms are to be
understood to include electromagnetic radiation both within and outside of the
visible spectrum, including, for example, ultraviolet and infrared radiation.

The examples above refer to a package received by the enrollment device. It
is to be understood that suitable item may be received and enrolled, including: mail

pieces, pharmaceutical items, evidentiary items, documents, containers of any type,

ete.
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automati ng the Provenance and Chain of Custody aspects
of their business. G vil Defense: The enroll nent
W@l20000B6p¢ ovi des a nmechani smfor the mass di stPCTHUS10081084897
of products and services with a clear Chain of Custody
from point of Induction. Goods Distribution Conpani es:
It is anticipated that Goods Distribution conpanies
will benefit P dd Ly ot
vev ccXT S s AR A 0rkRR e 1P SR LA Bhcacion. 1o
Sthic Bt ttSat @ned ddinithea & méanaipyoffaay techhienkefm dduridhie the references
t echni ques descri bed above can ge inEIenﬁ%ted LN ..
COmRB AR aNT RsFeigof £via 06 ingesiok B HHAp gt definition
Rb I IEIPLARER GRS | TP1 erent ed | n comput er
prograns usli t andard progranmm ng techni ques
5 follow ng the exanpl es described herein. Program code
is applied to input data to performthe functions
descri bed herein and generate output information. The
output information is applied to one or nore output
devi ces such as a display nonitor. Each program may be
i npl emented in a high | evel procedural or object
ori ented programm ng | anguage to communicate with a
conputer system However, the prograns can be
i npl emented in assenbly or machi ne | anguage, if
desired. In any case, the |anguage can be a conpil ed
or interpreted |anguage. Mreover, the program can run
on dedicated integrated circuits preprogranmmed for
t hat purpose. Each such conputer programis preferably
stored on a storage medi um or device (e.g., ROM or
magneti ¢ di skette) readable by a general or specia
pur pose programrabl e conputer, for configuring and
operating the conputer when the storage nedia or
device is read by the conmputer to performthe
procedures described herein. The conputer program can
al so reside in cache or main nmenory during program
execution. The anal ysis nethod can al so be inpl enent ed
as a conput erreadabl e storage nedium configured with
a conmputer program where the storage nedi um so
configured causes a conputer to operate in a specific
and predefined manner to performthe functions
descri bed herein.
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A nunber of enbodi nents of the invention have been
descri bed. Nevertheless, it will be understood that

W@ 2a000UsIdrodi fi cati ons may be nmade without depRCT/USZP08/084897

10

15

20

25

fromthe spirit and scope of the invention. As used

herein the terns "light" and "optical" and rel ated
terns are to be understood to include el ectromagnetic
radi ation both within and tshde of the visible

spectrum including, for exanple, ultraviolet and
infrared radi ati on. The exanpl es above refer to a
package received by the enrollnent device. It is to be
uh‘ﬂ@ﬁ@t%@@gl’ﬁat suitable item may be received and
enrol l ed, including: mail pieces, pharnaceutical

items, evidentiary itens, docunents, containers of any
type, Anappamimiferecnndllingf@rergesohprigngeen

i ncorporated in f,hefc'urrent plrilgatj on. In the event
that t AECHREIRTY aSﬁ‘Br"e?‘?é‘ﬁﬂgﬁ%p&P 4% technical term
found jhineddiBné %E%E?R@x@& i8QBhhBid@tivh Whthtthetech@upturface
herein, it is to be understood that the npeaning or
dwhichi gepemtes movai gt eignabingientivgpf the weighh ohibe packagsy Vs

What is .claimedis 1 An f ] ,
packaght EORBR ik sdue A ARORAEHIS, 4 AleFRERl il G orn

t hgageagkiagfickade diedmsrec@féng\Rirflt; ca@nsor in
conmmuni cation with the receiving Si,;‘r@f ace whi.ch )
gener af BEOCESIRE G RRRIoN Widh Bt {Rastame rrraeliksprsng vyt the at

{ R BEHARE coerd, €A LraRG Y belfRGARET @ whi o gener at es

a video signa Ive 0O e of the package

on the recehwenght mudhbcehichphdacey; ocesmse fothe weight signal,
co nication with the at |east one weight sensor and

t Wegat dpta icntivg O\‘}f}t?e‘ﬁeig}étﬁ%%}ﬁ p@g‘?%?’ p%cessor

conpri si ng: , i Wela ca?Rﬁié"lT%dWE'»@Bplpgl%ﬁﬁ%é,sm rbﬁqonse to the video
response to t#le wel ght signal, weight data indicative
otighalydinghsiooflatehadipeiticagdhe sirofdhelpakagé-on capture

nodul e whi ch produces, in response to the video

signal, dinension data indicative of the size of the

packagehe dppalils 8PAAMAL USh@EinGh@pidedssonfaethed conidrizes a
processor If‘urt her conprises a r ecotgnl tion npdut e which
presdguition niadulesekich produecs; Hereshopediosthgideo stgngh shqracter data

d?xgcﬁlcative of one or more characters present on the package.

3, The apparatus of claim 2, further comprising a range finder sensor in
communication with the processor which produces a range finder signal indicative
of the size of the package, and wherein the dimension capture module produces, in
vesponse to the video signal and the range finder signal, dimension data indicative of

the size of the package.
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i ndicative of one or nore characters present on the
package. 3, The apparatus of claim 2, further
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t he processor which produces a range finder signa
i ndicative of the size of the package, and wherein the
di mensi on capture nodul e produces, in response to the
vjdeo BN ON
e i P AR P AR i BB Capr TR
appar apmdum‘s mlraspzmg: towhevigen sighd, dlmmmsndataaathur\@ of the
nmodul n respgnse.to he i
R renCBRRtes HonPeharBa e i Aele sbdi el PRl g doe
akﬁggn&ygﬂ§&§§n3ylng in a plane substantially parallel

he “recei ving surface, and produces, in response to .
the r apryduddsniderssnemtal the thinge fisiersighal, dimersiaredats wdismtive of

LBe 74 R BSOS PR R BRATS eSS Lo

dlnen3|on capture nodul e conprises a tracking nodul e
whi ch Eroduces in response to the video signa

t Packi hbe apnasatinel daim Levhsrein e HreaEne eazﬁwa peshulg posmprises a
0 Ttgeking dat

ol RGP S bk R REaHRE, GG Ay sfnel SRiing date
Si&idﬁmtlwef e ppseateamdilocatiof bf 8te pavidee ohdhacrevingsdribge.
arelatively large field of viewto generate a video
signal characterized by a relatively | ow resol ution

ﬁd rergl h{)z(ﬁlré’rgybigaaﬁrf ARPhr@h Bhe zﬁ@@asﬁoxﬁze&ﬁ@a §aétively

aracterized by a relatively small field of viewto

gepatat m a vi deo signal characteri zed by a relatively

high resolution.and a relatively.l.ow f r: oate ¢

The apbarartadanaarsiaEoy hrdfue Bt (BT o stagrye-
PLREYSRRal dhArdRFPONEEa kQatieey MvdRfolalignald germieegtiegh ryme
the at 1 east one canera in the first node, tracking

deate andidi cati ve of the presence and | ocation of the

ﬁggﬁf‘g% ﬁ%g)gh Ié]xgo(fe cﬁgraxgcﬁg%fﬁéfe { ?eqzﬁ’vegp 18IDBell 68 QQW fol fferate a

A res et si gnal
goRies ateasl ddirdeheizad bl eadhthaiehigh n‘m‘ciom anfa relegosig low frame

node, character data indicative of one or
rate.

7. The apparatus of claim 6, wherein

the tracking module produces, in response to the video signal generated by
the at least one camera in the first mode, tracking data indicative of the presence and
location of the package on the receiving surface, and

the recognition module produces, in response to the video signal generated
by the at least one camera in the second mode, character data indicative of one or

more characters present on the package.
8. The apparatus of claim 5, wherein the dimension capture module comprises

an edge finder module which produces, in response to the video signal, edge data

indicative of the location of one or more edges of the package.
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nore characters present on the package. 8. The
apparatus of claim5, wherein the dinension capture
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10

15

20

30

in response to the video signal, edge data indicative
of the location of one or nore edges of the package. 9.
The apparatus of claim8, wherein the dinension

Ccapt ur e, RSy ONDAILSE Swiftkeih 8RS inRAR S BAKER rhdR Ediprises
group consi'sting of: a frame differencing nodule which
gatrlesshbescitistd Epartbe giowpgessistngnaft abrame dnfferendinggedulgfwhich
the vi de ignal; and a col or maskin dul. .
BTt e G B e T SR TRTF R ol 0 endpd
PEsisERE&iE Rbdhiecahfigiedio gdieraprigkagrtibaseicatine edihepresence
information fromthe video signal. 10. The apparatus

ofr loration of thewprskagnbaspé o FAleh R gmagiap digpethgyedaosignal.
conpri ses a Hough transformation nodul e which applies

t he Hough transformation to one or nore images from

t h@ vi Treagiagaas of dsich Anelleydna she dimehsion sipgumeobdulageaprises a
to 0 determ ne inforpatjon indicative of the sjze or

| Beaeh SHrige S sia Heich apRizghe HitepasmaEs ongror
PJn%&'é%éeﬁeéﬂ’ﬁ%ﬁﬁ'hQ viddg s{g%‘épgﬁﬁ b HRAUL B s LRRBY IRk t&n

i mage processing nodul®e for processing one or nore

i detgesing irdom dtenvindiediveiof iz sizeaordosntian of adgy Singherpaplpes.

whi ch anal yzes the one or nore processed i mages to

produce the character data indicative of one or nore

char actrgE gy R8EHE cl8h §Nehdae KagRcodidtionlinedap pamatisis:

of claim 11 wherein the inmage processing nodul e

conpr i segngEegrrotassisg maduledhopeReHIGADEE Narg fmages from the
cogﬁisii g.of: a color manipul ati ng nodul e for

nd F??ﬁﬁ@’?ﬁ color of the one or nore inmges; a

| i near af hhdledis podulleavifigs arappley iv@na ok heaprocemgdimages to
filter to the one or nore inages; and 5 a

norghet Ggickanacter data indigsdye 81 P OTAPPICFIRGCIS P BTenheR the
ng&ﬁggéogical operations to the one or nore inmages.

13. € apparatus of claim 11, wherein the inmge
processi ng nodul e conprises an i mage segnentati on

g}; g .U| © T];xg Expga?‘gtnug Q}" é:—lgl‘?n,th Switerein Me i?l?argg plmrgcaa ) g Bk Wfprises
at least one chosen from the list consisting of:
a color manipulating module for modifying the color of the one or more
images;
a linear filter module for applying a linear image filter to the one or more
images; and
a morphological filter module for applying one or more morphological

operations to the one or more images.
13.  The apparatus of claim 11, wherein the image processing module comprises

an image segmentation module for segmenting the one or more images into one or

more regions of interest based on the content of the images.
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nore regions of interest based on the content of the
i mges. 14. The apparatus of claim 11, where in the

WO pge7@re©cessi ng nodul e conpri ses an i mage r OPGIK/US2908/084897
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nodul e which rotates at | east a portion of the one or
nore i mages. 15. The apparatus of claim 14, wherein

the image rotation nodule is in comunication with the

di renstROy ARG & JdRAU 18 whaRdn tIk AldS padceb®@Siodule comprises
portion of ‘the one or nore images based on information

f sromagh eotdtipemodule vdugh wetatendensea pertios af thpongfor ppse images.
| ocati on of the package. 16. The apparatus of claim 2,
wherein the at | east one canmera conprise at |east two

CBITEr aFhEafar G&N & obdiinngt, vhegspeetindge witalpa wodydals,inand
wherein the caneras have | east pari%glﬁy over | aqpﬁéngn,

f gaapgnisation wikh theimertopsaptEs sydu fotates afedshpgertion of
Sk LED L PG PPEH RS f;ﬂ]‘%’!e& Bn iﬁﬂnﬁ@ﬁﬁ%ﬁ tl&@dikﬁﬁsi?ﬁ SRARGEIN&iule
vi'deo si gnal's, “conbi nes overlapping | mages fromthe at

| @aihativewf thaimatsn dhthppeduge a singl e i mage of the
conbined field of view of the caneras. 17. The

apparatus of claim2, wherein each of the at |east one
Codrer a?h@%ﬁ)a?atﬁsemﬁ 2 Qutek@h theOlt 104sE e ARRraRARIB at least
substantial’ly all locations on the receiving surface

f td camards ench lgenaratppectespastive gidgo siignyli awd whgeinThe

apparatus of claim17, wherein.the east. .one camera
consi s{hf capergs élia‘ﬁergﬁe@sté’gﬁgﬁ‘aj.ovﬂépw W’gﬁ%{%spgff\é? ‘835“&

cl ai m ge pARERIr RofbEsds@Bamdpa gitshing amdulesvlath,ligasponse to the
partially transparent, and wherein the at |eas

, one ]
crenpacsive vidsosignplsnecanttiaesovet ARping BRagss Hgsie @5%—‘@8%1‘80 cameras
i e .the pagk t - eV M £ AR Es.20.
R R R L R B S L
canera i s positioned above the receiving surface. 2 1.
The apparatus of claim2, wherein e receivin
U7 aShe appiritseel e baviorgn ShiithaarE ah Gitnsias B 2
f fspediye P%ﬂ? Bl ST IRREN SAERLRialY all TRAHGRPH Bk UsceBiing
c m , Wherein the at |east one canera conpri ses
apurfdse dilbwithin tB3 respoivafiplt et iswof cl ai m 3, conpri sing
an integrated housing conprising the receiving surface
and processor. 24. The apparatus of claim23, further

CQRPI i §4,Pgp@Ratt BT @Xne 178 teRNeadt one camera consists of a

single camera.

19.  The apparatus of claim 2, wherein the receiving surface is at least partially
transparent, and wherein the at least one camera is positioned below the receiving

surface to image the package through the receiving surface,

20.  The apparatus of claim 2, wherein the at least one camera is positioned above

the receiving surface.

21.  The apparatus of claim 2, wherein the receiving surface comprises at least on

indicia for aligning or focusing the at least one camera.
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proxi mal end connected to the housing and a distal end
posi ti oned above the receiving surface, said distal

We@peonsps i Si ng at | east one chosen from t he grPEIPS2008/084897
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consisting of: a range finder, and the at |east one
canmera. 25. The apparatus of claim3, further
conprising at |east one chosen fromthe group

CONSi s \ r :

2 rehg B OO T LA (R RER CpRE o0
cartpivicses at | east one chosen fromthe group
consisting of: an ultrasonic range finder, a RADAR
range finder, a LIDAR range finder, an LED based range
f ynder ThaasPaeitadb Cadint Anemphikingen intdgdtcdmotsthiz ¢ahprising the
range finder. 27. The apparatus of claim 2, wher el n

t tegeiaingl swalece areproedseit sensor conprises: a |oad cel |,
a MEMs device, a piezoelectric device, a spring scale,
and a bal ance scale. 28. The apparatus of claim 2,

wher ei mhé igpagatfof NEhcz, fehedbodpasiag aivare ecleadiag betwaen a
present on the F?ackage conpri se data indi,cativ% of at

| pegima rad cpprestedte gik homeingapd B distal snd ppsiforsd abgye the

a ' r | .

oL APSUTe S0A e IR R ERELRLSF R 08 e
2&onsibliag appanagulndek, anldahenatdeast ome ¢rarerzonpri si ng a
postal neter in communication with the processor. 30.
The apparatus of claim29 further conprising a printer

| s COMYDLCALA0NMikith 3 NBtREQReRDFMe Il leadt JHRICAOEN FFom the

enrol | i ng package conpri sing: providing an

eproop lcoenstirepdarraR BB ceardps aed mbar eede ekadevi ng sur f ace
for receiving the package; at |east one weight sensor
i n communi cation with the receiving surface which

geper afrgs agpRL 9B clgingBalhdréiditeaiahyefimeler tdeprives ghiasbne
t he package; at |east one video canera which ge e‘g tes
acldsdie rogi Gn @rouprmginsiating/el: an uléwm%g@éi%fﬁnfi?rea%é{}% dange

on _the LVin f. ; oD,
cORfitee LERB e B i ey B -BQARRRE R hhunical ranee
t hgd@t addeassptRatravpefndeanera, sai d processor

conprising: a weight nodul e which produces, in
response to the weight

27.  The apparatus of claim 2, wherein the at least one weight sensor comprises: a

load cell, a MEMs device, a piezoelectric device, a spring scale, and a balance scale.

28.  The apparatus of claim 2, wherein the data indicative of one or more
characters present on the package comprise data indicative of at least one chosen
from the group consisting of: an alphanumeric character, a symbol, a postal code, a

post mark, a bar code, and a two dimensional bar code.

29.  The apparatus of claim 2, further comprising a postal meter in

communication with the processor.

30,  The apparatus of claim 29 further comprising a printer in communication

with the processor.
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signal, weight data indicative of the weight of the
package; a di nension capture nodul e which produces, in

WO e@ponses t o the video signal, dinmension data PCT/US2008/084897
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i ndicative of the size of the package, and a
recogni ti on nodul e which produces, in response to the
vi deo signal, character data indicative of one or nore
characters present on the package; placing a package
on the receiving surface; using the enroll nent

aplpar ah uscthal gitdreslting e paciage sampasing:ndi cati ve of the
wei ght of, t he pacﬁﬁge; usi ng the enrol |l ment apparatus
to det®PHINS $T IR SRPTAYS CHRPYYLET the si e of the

package; usjAgelhif QRLEL fTBtei ARPRE Rhidigh0 deterni ne
information indicative of the of the package .
i ndi cati ve dflesshencoweight enehran aomensicptiesetth thgvereiging

package; . and out putti. the informatdion jndicative of .
PREgengine Eearaiet sl st P LR R UL SE s e

on the packadgast S vidbeciRdAathi B gehb@teNadddeodig@iaimmlicative of
the information indicative of the weight, size, and

onreinmge wbthe neskaescondhe reseivingurigpe;iid package,
respecti vel ar t ern , [ LD el aht camsap o
e T

afppar @hét%nfa@{c}fe@%ﬁxffzﬂ, Rgd @f@a@m@?ﬁﬁm iDL Si ng: ;a I t
receiving surface for recejvin ackage; at |east,
one wei ght senso® “eiEhéBwaY *i“‘kﬂlﬁgl? B‘iﬁ’gb\igqsh‘-}f’tr%%’?n%@éﬁ%?‘ﬁ@t
S WA al e ' ieigPaleel Ndi cative of
t#éﬁa\?\lbc\?aw CO%PB %gﬁ%ﬁg@ag?@h@ Pgastpgonéevi deo canera

whi ch gener at es adinmasnsiapmat mbdde cdi¢hvprodficearinirggpgase to

of the package on, the receiving,surface: and

ot sueGrineh A s FO e oe BRE 20T e g ena

wei ght sensor angl d3enifibn hitiisle WHEh F%d@@@@s(} HREFonsSal e
processor conprising: a wei ght nodul e which produces

i videe sigoalseharasteriiataieilightivesafgmalor meae giraciee gresent on the
[ Sgcikggaé;i ve of the weight of the package;
placing a package on the receiving surface;
using the enrollment apparatus to determine information indicative of the
weight of the package;
using the enrollment apparatus to determine information indicative of the
size of the package;
using the enrollment apparatus to determine information indicative of the
size of the package indicative of one or more characters present on the package; and
outputting the information indicative of the weight, size, and one or more

characters present on the package.
32.  The method of claim 31, wherein the information indicative of the weight,

size, and one or more characters present on the package, respectively, are

determined substantially in parallel.
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a di mensi on capture nodul e which produces, in response
to the video signal, dinension data indicative of the

W@ ewe/0fe9¢ he package, and a recognition nodul eP@iU81908/084897
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produces, in response to the video signal, character
data i ndicative of one or nore characters present on
t he package; and a package managenent system wherein
the enhallERMondRRaat us is in comunication with the
package franagenent systemto provide infornmation

i ndi catu wwobientwppaatugvs erwdliieg agackagaeompripbge

characters present on.the package, 34., The system of
clai m 33, wAEFENT %faﬁ%g%é%cgl\ﬁ%g’ﬁé}ﬁ% “system
conpri ses aht le@Rshe FORLELDSE In leb@AUniRtibh StithaBsicsitvingg

of: a package delivery system a supply chain_
neiage Neweh gperaten a el Zhifienst Bidicatium aﬁ@mglg pE themackagg:

achain of GiedNe [REAGSEABYP %t vidBPsi BN iRative of

of claim 33, ereint package nagenment sy
caidgeas tite prkaie @f the adceiving durfaaechndher ei n t he poi nt

of sale unit generates and displays, in response.to

Che | nf or e PEIFCHRRICEMTENIER AP e ghieaSIAS dveigy gensor and

iO{rTﬁ‘% P el ViR AfleR], Sail pPRRRor eAmpAGnpackage,

ormation indicative of one or nore available ,
servi ce opti ons. 86veigheslpktelnch praduessrim®sponketoehna weight

the point, of sale unit conprises:; an jnput unit for

r $&R9 vIVRight ?f]ﬁt%ﬂ‘f]é"t“i 18ﬁ°f§‘8rsﬁ’eég}ﬁl§zp}e peim%ae@m ce unit for
providing infor ”ﬁﬁﬁlﬁéhsﬁd%\ddagﬂﬁ‘é ¥Rdek vaieh Plodi®EsEin response to
avai | abl e service options based on the informtion

f theriddvesigredrdimmasiomdasa indiagive phtie sireiof éhegrackage. and
wei ght, size, and _one_or cha . -
'9 sl z gl@l&lq@&ﬁ%e \?ﬁ%ﬁ%%@%eso £E ns?%ethe

t he package. 37. thes €m o erelrn

| DfRldb sigRbl chRERE d@Sinthetiensidderse Mora pixanettiy presdi onfthe
systemof claim 36, wherein the input unit receives a
spadkege;ahdi nstructi ons fromthe user, and the service

unit c L , chaining logic unit which
dynam &F‘f%?%gg?%?g‘u&%%&%%dl spl ays avail abl e service
opt i onsyhegse the@nrdleers eppaesuois ih shmuridatos wathdbdpaskege
| nrnfa(r)urignglgén? Ig;,]jysltg]rx(;'xi Itc(): S;olv}/dee ig onglggonvﬁld%gtt‘i(/e of s We?g@lg, size, and one or

more characters present on the package.

34.  The system of claim 33, wherein the package management system comprises
at least one chosen from the list consisting of: a package delivery system, a supply
chain management system, an inventory management system, and a chain of custody

management system.

35, The system of claim 33, wherein the package management system comprises
a point of sale unit, and wherein the point of sale unit generates and displays, in
response to the information indicative of the weight, size, and one or more
characters present on the package, information indicative of one or more available

service options.
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one or nore characters present on the package. 39. The
system of claim 33, wherein the package nanagenent

W@ yEvemegoOnpri ses a point of service unit, andP€TIUE1V68/084897
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conprising a handler nodule for facilitating
comuni cation between the enrollment apparatus and the
poi nt of service unit. 40. The apparatus of claim 10,

fygtheq,g %@R{ 1 8F &gxkn‘?’a' z ev?lfe%lﬂ oo J1M"SQIQ B al‘ﬂ?ﬂS@o

configure tra ocatl o a su rally

r ect anguingnt matﬁnag@ebmwnhfwmanhm fnom‘ ousPEt | Oon

i ndi cative, of oca

packag®' service unit I}Ql provﬁmg in ormattion 1nd1cat1$ed Honed? ntlohrg available
service options based on the information from the user and information indicative of

the weight, size, and one or more characters present on the package.

37.  The system of claim 36, wherein the input unit comprises the enroliment

apparatus.

38. The system of claim 36, wherein the input unit receives a series of
instructions from the user, and the service unit comprises a backwards chaining logic
unit which dynamically determines and displays available service options based on
the series of instructions and based information indicative of the weight, size, and

one or more characters present on the package.

39.  The system of claim 33, wherein the package management system comprises
a point of service unit, and further comprising a handler module for facilitating

communication between the enrollment apparatus and the point of service unit.
40.  The apparatus of claim 10, further comprising a rectangle tracking module

configured to track the location of a substantially rectangular package based on the

information indicative of the size or location of edges on the package.
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