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METHODS OF MONI TORI NG | TEMS OR MATERI AL FROM
MANUFACTURI NG PROCESSES TECHNI CAL FI ELD The present

WO pooefsi2on rel ates to nmet hods of nonitoring itRPOBUS2006/035763
and/or materials froma manufacturing process using
radio frequency identificatibn ("RFID"') technol ogy.
One enbodi nent of the invention provides a nethod of
nonitoring itens and/or materials froma manufacturing
process using a plurality of RFID tagged containers,
and a plurality of stations associated with different
portions of the manufacturing process, where each
stati ' SOCi i I D
F T@%ﬁfﬁi@@.%n@éﬁ%&ﬁﬁ@ﬁx@%@f&@ﬁw
manuf act uri ng pMéMCXUNH%RRO SSE§an'pl e, US
Pat ent Publication No. 2003/0102367, "Automated

TEGHMICAEHIELRY Control Systent (Monette et al.)

desgri b n_aut omat ed manuf acturing control system .

o 3¢ tr PSR TGRS o oo B el Byl rom
a mhhgadlatifg broadsiueing ridiy FegaéncyeddrtificaidrO(YRFADT) (BEORSS. One

control associated with the nmyvenent of conponents,

embesimppipf theaveionareyides mgthed ol menitornshensy ardion mperfals from
LCaf | e AGpp t ' -
a mpiab L Blhop vt L RATEY P oA B Bluraiy of
stat{ohw msspeided orvittbéiffecenp pardions ofthe nraatifacivaingipndcessyattietseach
communi cati.on _sys articularly for use in
Stat}?é‘dﬁﬁscfe?la‘ieflﬁfﬁthpg“o}ggﬁig@d@onpri sing a product package
or support having an RFID tag including data nenory
nmeans for storing at |east a unique identification

BA@R@{(‘S@Nﬂ @p T@E@ME 5Nat | east dynam c and/ or
' ' h characteristics of the
pr odarddus wittieddsassciatddatithl nanufaseriaf prévesges attaiownn Fan
el PSRBT bl RERln ono
Systdh@’ @Edriith 8 419 deSdrciBh LABrARA RARVARIRE cf%ﬁ%l sRAUGhich

information to process control equi pment” for ] .
claipsttp midpcnljumbreinggyestioni rolativhter thoflata Japsiios phyfedl entification, and

Publication Npo., 2003-271216..ih0 its ahstract .
profie kot a¥beisRinfiliite 21Rmens dfkeninonfS, by and operators ina
maxﬁ{félﬁb&@ﬁg $Histel. SROT Publicakion 8RS i © Om30n £6)“Pestust dddutaREap

finished product with respect to each finished

Infosmatioe Comanaiqayopik Magyacwring Reoqspssd A Yo hdasrEbesraprpduct and

T T
pro&tesoRiphiking atproducNpacka@Odr dippait haviag an RIED tag oludirigatuta

as a process control nethod, using a
memory mgans or storing at least a unique 1dent1ﬁc9atlon code for the product and at least

=t

ma

dynamic and/or static data associated with characteristics of the product which are related
to use of the product in an intended manufacturing process and an interrogator for
retrieving the identification code and product characteristic information and providing
such product information to process control equipment for optimizing the operation
thereof. Japanese Patent Publication No. 2003-271216, in its abstract, describes a problem
to be solved as to record production history up to each component constituting a finished
product with respect to each finished product, and to make use of the production history in

process control, etc. Continuing in its English-translated abstract, Japanese Patent
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non-contact ICtag which is installed in a material,
and is provided with radi o antenna for signal

W@ p@nesa28si on/ reception, and a circuit for recPCTUSYPOE035763
signal froma reader and for transmtting a responding
signal to an interrogator.-JFhe process control nethod
using the non-contact IC tag includes a step for

Pubhcgtfoqf Nb o7 ot @Hé's@ﬁ?é u?tiogxrh@ la ﬂrééb%éﬂrftﬂo@ chetgarsitpen

rogator, a ste or o talnlng infornati on on the
non-¢oRtzRs Icatagommm & maslikxl infa miterizlearysbin g avadash \gwaradm @renna for

€ non-.cont act step f
signe) FoRRRESIGBREFRAoTo R hEBAHes Ptk ol o B Pl dftor
transgn!ﬁﬁg a'f@éi)'éﬁd’iﬁé Yigh#lido %ﬁﬁl@ﬂ‘&ﬁ € TRl }Jrodeﬁmwntmﬂ] nfeiedarsing the
e, manufacturers have been known to use. b
non-gapdiss I@ tagdoﬂtlé%r?e?t@ fog reagiidngpn IterrRgRHOh SR é@f’ﬁm}“ﬁa from

the 1&%1%@53‘;? eé stgﬁ T %tEﬁl%]lg %ﬁ%g‘tbdﬁ g@ WatsRA6S tl@'l?asfscﬂ'f the

rans ucts, sem -finished

respdAaSsiga Som e ﬁeli-abletdctﬁﬁ th@,emd ammpdbapdzrfm‘rm% the process
processes tq other. locatjons. These containers wth

contx}@épn Mlsaf@aéﬁr%lrﬁ%mw@eeu ving and transporting raw

ﬁ%nﬁah gllltegl:;tﬁg ABORES knGOAEE hEBR, Fobetarhfle,

con a| ners are waste, the containers and their
manifasiierchaiedot:s kaoven weisg frericaded on leentaisietsHer pss wisle Brefed

along with the har coeafflll ted,Wth.t er.
man AR PEReTHE TRORRT ERee I L EB Saeei i fraSes b A
transﬁaﬁﬁgtﬁg?fbdﬁét‘é’ Vde A8 Firfs 1B b edh, MasteRehdraked by thdienmnwhciiting
s from a nmanufacturi ng process. The net hod .

processephoi odless ledations. e’Bgasgfzontgnw,vaﬂh@ar S0G6S 7% BlSP oY, rﬁ@elvmg and

cess er r C
wandfp Ry 0t A DG GRER b2 B e S Rn N e
holdBRIWdsed) ﬂlélfontdi&rmﬁhaﬁtv&%te%nwh&Mng\hb@am thaoteight is

station includes a radio frequency identification
recoyderplopg)withetha ber easlsfilated it e 49 at i on; provi di ng

a plurality of RFID tagged containers, where each

contai ner has an associated RFID tag; |ocating at

I tagged contai ners at |east at

SU cl % illing at |least a portion of the
RFORe taggt@eof e @fa@bxﬁeﬁvamnbh prdvédes aanethod ofmbmtmraigtems and/or
generated from the nmanuf a&gurl pr ocess

matdritl el 10 GIRIMMPLHE P LSS ag iR the AicamRERSS e Floph el pEvising o
man}lﬁa%&fmg Z)?g‘c%%é gxtfh%%ht% Mbnhﬂ@uﬁl\%\l% g‘r&'@s§ RcRibed @?a alftf3 6Pt8kions

e station he RFI gged
assoGiatdatidediffesent poivedof tha dhanefotudinggredess, whfme QﬁChtSWélon

el Ry S REAS LGRS EbL R ARG S
providing a plurality of RFID tagged containers, where each container has an associated
RFID tag; locating at least one of the RFID tagged containers at least at one of the
stations; filling at least a portion of the RFID tagged container with items and/or materials
generated from the manufacturing process; interrogating the RFID tagged container with
the RFID reader associated with the station to at least record the location of the station
where the RFID tagged container is located, and recording the time of the interro gation;
obtaining information about the items and/or materials that were placed in the RFID
tagged container at the station; and deciding what action to perform with the items and/or

materials in the RFID tagged container.
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tagged contai ner at the station; and deci di ng what
action to performwth the itens and/or materials in
w0 b@7RE2Dx t agged cont ai ner. I n one enbodi nent OPCT/H82006/035763
above nethod, the manufacturing process is a first
manuf acturing process for medufacturing a first
finished good and the plurality of stations are for

reqgioht %glbﬁﬁﬂénft Ping 'aﬁéi\fe%@t%d Ry H{aﬁﬁ'ﬂ%ﬁng ﬁf c&ﬁ'? g first

generate romt e manufacturing process
manutfgctiring progess tﬁmmmmfmtmmga fifst fihishefl giodl amdshe pluppdity ofstations
i ner th at | eas

f the RFID t
are {qr RCeFVipg SRl éfa{féP SN Wastet %ena@%@rfa%aher rom

marfdP&et 136dsy rdﬂ&%}%@ﬁﬁ%ﬁhﬁ% st Sorﬁ{)ﬁsie‘s Ofliing Bt BB a portion of
aspect of this enbodi ment I ng step conprises:

the RIF[[]D itagged conteinst with pbleast erscwi- fmhséemﬁ baprgdukct, or waste

ner, W th neratedfr m t he
eonf Rt gt b P b Dk R B R LS Bk oF
emlﬁidﬁﬂelﬁoﬂﬂiﬁ fills@Sstep Eangeltfiligg tifleass e@sbrtfdnmfsﬁheww egged
to te orary storage. |n another asgrect of this

contaigse dithesgmi-Tinpghed ugp@dSr&jngltaEeé mﬁﬁ éfsmawfmm%g Bocess; and
wh rggnr%f)d glciﬂggrt%ﬂ)gbrﬁ résgglecra% rﬁk(@kﬁ@?}% ¢ oRls {;&‘g@d% glemporary

gener fro manu
storpg® clempt}mnﬁbpwmfehm bmbdéiceat, ke ﬁﬂmg stepropmipsiess: filling at least a

transporti produc to.a second nuf uring
Por‘;b‘?fb%é‘g% EQHIJS% SFB%aWﬁthtégﬁ’B‘ioﬂﬂﬁs SORCEUEH O 1P SR %
maﬁﬁ%mﬁ%ﬁ@ests r‘ﬁld%@ﬁié%éldﬁﬂg%%ﬂ aﬁnﬁriséytransportmffr the,

manuf rrng process may be 'used as raw materials in
byptdsleictsde e secomd mdraitacturinggrpeess tebis fhnmpetfactnongesecond finished

sooBe Rk SRRl bt e PP SOBA 358 v

mat6Qalk & {he seddnt i MRSicRIrERNR6E: S dlnf ¥e Ahdth& dshdct this embodiment, the
manuf act uri ng gr ocess; and where the deciding step

filling i icempriserefilmzrmy loasies Reatiereof the RIED reaeed carfgmer with waste
senfQLOHIR U ARE A5 AL Ak S0 L L0 G R

Welgﬁhg digk, whstein the RIFID gagdged Qomsthidpr, fretokdigg thenedightesnd emptying the

recording the date the RFID tagged contai ner was
RFIDgggwlcontaitdie station. In another embodi ment of the

ab"ﬁ’l%n&@ﬁeﬁ@rﬂbo&lﬂx%n \Aﬁéégﬂv\:”nﬁ d, BRIk ﬁléﬂk@%/?%?tﬂeloifncludes

notifying a user of re to také the It rrsan
recardingrthadage the RIFI® RELdd doatpiren veo hd@iadert thef staioni n hecthes

st at.i,on Inaothre nt of the, above p s
el D gt Ry e AR R eSS LB GIPP G notifying a
uset SSHhdIE tc?fﬁk@ﬂﬁ:rl’éesms' afndﬂoli‘ S Rls thakeRrFih @agrg)gdl Bydtageesdter it

container to a wong location. In another enbodi nent

leavgs thermtativpo e an@hhrcﬁyandheent@f Iﬂwdabbue niethodchepretbedsiurther
cong)tng?ﬁ tglﬁ gfegox #8551 15%%% e?tr gf thé user [keS Eh lﬂ*el tlagée?f (i,otn¥air(1)err toa
wrong location. In another embodiment of the above method, the method further
comprises the step of issuing an alert, if one of the plurality of stations contains an
incorrect number of RFID tagged containers. In another embodiment of the above
method, the deciding step comprises transporting the RFID tagged container to another
location.

Another aspect of the present invention provides an alternative method for tracking

semi-finished goods, byproducts of the manufacturing process, or waste from a
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i ncorrect nunber of RFID tagged containers. |In another

enbodi nent of the above nethod, the deciding step
w@eopiosres transporting the RFID tagged cont ai PET/USI06/035763

anot her | ocation. Another aspect of the present

i nvention provides an alter#dati ve nmethod for tracking

sem -fini shed goods, byproducts of the rmnuf acturing

mar%?%@%ﬁ%grgées@nfg?hfg gﬁ EAIHARBHMbACLMbHAY tHJ - oeggliclﬁj]n a first

conprises the Steps o
marfufacsiringeprotass tfwrhmglfqintmmﬁn‘sbﬁnmﬂdgwdt whemgh@mbnmﬁatturmg

finjshed good,.. re .t he. manuf acturi ng. proces
ProgeR TGS ADRIHIIOT FGUOHS Tot BEFSRE SN HRes paig, byproduct, or

was%eegenefa'té'ﬂ ﬁ&ﬁ%@&ﬁﬁ@factﬁﬁ PUEsSWhaE @SR BeiRehaseHradio
fromthe manufacturing process where each station

frequendyidersification (‘%RRIDéhwe@m;asm@md Witle thei sttiop; ROFiddg a plurality
of l{ﬁe@?tggrg 3 %ogallr}aﬁ}gﬁe %Il'jtve\:ﬁget %8% Q(grgs %1@11 }ll ’ag%;a%\e/ai'te(jcf lg.glggtag, locating at

leas€ 6 &ff the !RPfIIBSa%’,Iéd R5siaeRt@ tbaRft Bné afthelspgiahi; MOlid at least a
| east one of the RFID tag ﬁ;ed cont ai ners_ at Ieast at

portépeoidhe RFED dageefl spatainer With ableast ajsemifinishpbeeacs RypPdRdeor
was@: %ege{ag%%ggfg{&%ﬁﬁ&u %Bré)g%sg ragf% dste?lr giﬁ]ﬁ{t%rédggﬁﬁg"ﬁlg RF¥ID

or was
taggtﬂ rcuﬁaﬁieh wiithgh@ RO TR seadat atttineststiats) abtainingtieformgadn sigut the

RFIDtag ed ¢o r with the RFI eader at the
gOOQi,iwpmgcts 8b é?tﬁﬂ‘hg‘ aﬁﬁ@ tregsd SRSt @ @mﬁd\y at action to
peri%YrHrv&iﬁPﬁiE §erﬁf—ﬁ¥1‘@ﬁ&f—‘ ddﬁls H’j@rdﬂ%b@ $RGHRInGRORED %gge@@gntalners

deci di ng what actlo rformwith the sem-fini shed
goddspe b;qbpdmm gf th@ rabwmnethodx thirElREI Bt cogyeiges: filling at least

o pHioh PHESRTIR Reskl o BB PR ials L BT GG B Bpod 18 s
maﬂdf:ﬁstlﬁﬁié%n’bé&gecﬂldﬁ)@lﬁgr@thé%ol‘ddﬂgﬁtéiﬁdﬁmﬂrisBé &f&ﬁ@bc@‘@@@ﬁxg semi-

annerat ed fromthe first manufacturi ng process;
finisiied ieodsie tempPENhEORge plocigspesé of this apbgsbments hetfling step

com}?gé Iflh e?rqgassg% ﬁ_gﬁlg%l%gkl}%lmpa{ %gﬁ%lt c%ﬁ?agr?e%r V\h&x %goducts

genérateldifign die filsembniEagofing process; ddvewldre Ehetc&ggiﬁfg step comprises:
contai ner, with byproducts generated fromthe first

tranﬁmmn&thethypr@uﬁ%e @sscong manpifpshaingrsocsst that iidosmappiacturing a
sec m%é}&aﬁoo&fﬁﬂ% Hetth cfulat%l mﬁ?ﬁ%%&trﬁ WadudfEHdbess may be

ufact uring proces manuf acturi ng a
used ecamdmbierials e thegeoad mhrmfm:tmrlh@ Ibmp&s&d Icarstliar aspechef this

embdiBentoine e Hep SuBis ek Bulea pRgTisr ot daSFIR agged
confiek hgth @&s@@génepc{ted ﬁ‘bl% tﬁé"'ﬁf%@'hﬁﬁﬁ‘ﬂactuhﬁg pfdckds B Iﬁfh@d@ the

conprises: filling at |east a Eortlon of the RF
dec tda@ﬁ@p @unmraaemewelghmg theawaste igdhe REL1R tpgeed ponthiaet, rgoording the

wei g%n Uf eglé]% yn\é}qg E]% ﬁﬁ %&tlgggg \%%nt\/\f{ﬁgzr %n aﬁgth%shgét}g éh;'l% gr%bodiment,
the BRGtGIati6h step EGEHed llﬁwudeb gccording the date the RFID tagged container was
located at the station.

In another aspect of this embodiment, the method further comprises the step of
notifying a user of where to take the items and/or materials in the RFID tagged container
after it leaves the station. In another aspect of this embodiment, the method further
comprises the step of issuing an alert if the user takes the RFID tagged container to a

wrong location. In yet another aspect of this embodiment, the method further comprises
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wei ght, and enptying the RFID tagged container. In
anot her aspect of this enbodi nent, the interrogation
wa@p/os2e4 her i ncludes recording the date the REI/DS2006/035763
tagged container was | ocated at the station. In
anot her aspect of this enbodi-nent, the nmethod further
conprises the step of notifying a user of where to
the s 6f is88ng b QFértaH%Q bf ’fﬂé?‘ﬂrh@y%f IsPtibRCc Rk 5@%991%(:‘( number
container after it [eave e'station. In anot
of Ri¥Pgeggedfcontrirere rib@dmrhemspectttméﬂnecmbddlm@nt heer method further

t t I { ft .
configRah Rep Rttt RrikeRl ey birgoltee erbon
| n A@dtharaepdiens As @?é%%nﬂﬁvédﬁ'oﬁ pesvdiyReiothdrRfeMBliROfethod of

further conprisesthe step of issuing an alert, if one
monjtoring étepis @ﬂéfior mptesfalsshremiaonanuiasiuriigiyoeass.i Bhis raltemtwe method

corfHfiRthe len ot MO ALY pEPRLANRFlereckSs. < Bk RRE Ly
proms inchidspa pluralgy oh staffbisRsi@pgativiih ﬂtf&rﬁﬁrpottﬁ)rﬁ ROtHer

cat{on. Another aspect, of the present invention
man ARTIREPTOCRSS: AT 7C aﬁt%t@pﬁ%qlmﬁé aRdiR Serapencrgfradication

(“RF%I??‘? BrARb iRl %ihathé slfaﬁ&%@mq&ﬂgf ﬂz{ﬁ{ggg lglél:ﬁctﬁég%d

ternatlve met I ses t
conpmws, siihere echreonthizet basi angspreamtesRE I])/\tmg; cativeg at least one of the

e KRR R
tagg¥BRBhBREHitR GieRIsQRB8HS ma\ﬂﬁﬁ!sege%@i%tbdsﬁtﬁﬁ &mnmﬁwéﬁﬁg Brocess at
radi o frequency identification (" D') reader

the gatiens infermeizaing fthe REIY t8@g¢cb¢pntqsnw1d1 tlng REIPI rgader igspciafed with

oo LRI O G O T B s s
localtcag gedirecondirg the tisneddf the ﬁﬁérro@btl@tﬂ Q)bthﬁmhg @ﬂfﬁirﬂdtio@%out the items

filling at |east aﬁ&ortlon of the RFID tag g
and/op Faigrisby thaf wereiplasad inihg RSHD egesd icariginge aldha slaton; repgating the

intofrBEau MY BBLeiih e ARART. Bl LFeaflel Hh@ver o length qf iy and
usingdheldata aseEimniat edimprohe t}iaeneﬁmﬁatctmmgtmo@dssl east recor d

h Iocatibo(g1 of %{15 f)atlon \/\g e the RFI.D ta

e 8 Bbp SR ot Ba AR m B REAGUE b BF s ha firs
maﬂu@écﬁﬁfr%%&ée@@ for@RArRERnehgl QY ﬁﬁ%l'lé?iﬂgo%@%ﬂﬂ tﬁ%ﬁui’a‘h stations

and/or nmaterials that were placed in the RFID tagde
are foomecgiviveg semi-fiishedtgapds ﬂvypnodp@atqr wastergenenatedrirang o ng

obt ai ni ng ste I I mes to er data ove
e e e o S S i S LR e & gpion of
the RFTD @i¢Bed BntATROULAE hilehshd s@hRERSEed dbOBRIrEaRAtrRsate
of the above nethod, the manufacturi ng process is a

genﬂﬁﬁegtfromh@mwlfﬁquﬁ@gmr@@@&slmw mﬁ mmmb@h@em thetfilling
stepiéggl llggsd ﬁﬂﬁ%ﬂa}t "ile%gt 4 gﬁ’é gh ég @1 %%%1 nﬁc'e(r) ?\5@1@ sfe 1 -finished
goo@g@ﬁﬁt@kﬁcﬁm ahe fikemanufacturing process and where the deciding step
comprises: transporting the semi-finished goods to temporary storage. In another aspect of
this embodiment, the filling step comprises: filling at least a portion of the RFID tagged
container with byproducts generated from the first manufacturing process; and where the
deciding step comprises: transporting the byproducts to a second manufacturing process
that is for manufacturing a second finished good, where the byproducts from the first

manufacturing process may be used as raw materials in the second manufacturing process.
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manuf act uri ng process, and where the filling step
conprises: filling at |east a portion of the RFID

W0 2@gesB2epont ai ner with at | east a sem -fi ni sheRCTyUSWN6/035763
byproduct, or waste generated fromthe manufacturing
process. In one aspect of t¥-s enbodinent, the filling
step conprises: filling at least a portion of the RFID

In ytOGOEEr GQRECMBIS e&MHoHuﬁ&ﬁ‘ thé ENinged c%%}ﬁlﬁeg %ﬂﬁﬁgaitqgast a
fromthe first manuf acturlng pr ocess; d where t

portipaceidhe BFE? tagged aprthiseswith masts ;genqraﬁqg fltOImathe first manufacturmg

oS B A 1 P A R e
confairet,irsgpraing tieastight, pad tnptyingf the MIBIﬂg%eﬂ 2e6@bher.

container with_ b roducts enerated fromthe first

meriB P §caneieh gmbpdisisas of thaabatreneheddheipisrenaagon sigp further
inclﬁ&emgdo%&ag xﬁé@ﬂé&%rﬁmmﬁ%&a chif%fams chf2dd ﬁq%%?a&ﬁ%n In

manuf act urFi ng process t or manu acturing
anomemmblocﬁmnmsdfehie gwyd methel, éhetrhethby firctidt cérapiises mhet sh@ of

IR e
aftePR MRS hesREch. B adoMies cRINDGNNESE the bV rh&:‘dhb@ Qhé hféﬁlod further

conprises: filling at least a portion of the
Commbe QTGh pﬁism@ng wh elertywifsheusge takesthe (RRIanggdd@ohtalm to a

LRI OcEss: a re th n e
wioffB LRSS, o' R SRES Fime A PO i B s g e
con@ﬁ@és&h@ siep of Bewing b gletthiF oneogie pl@altyiTREaioAgcdhigindinl D
ged container. In yet another enbodi nent of the

mcoavsewm R6BFLI fageed t:@mal@g@t il etanether embedimenhef theiakove
met c%fég%egdc?agltlﬁ$ﬁ elgst a ﬁ!%@ tﬂ%ﬁ@gﬁnl%gtﬁg ﬁF‘fﬁ @%%eﬁ %B?t%% %o another

locatibnve net hod, the met hod further corrprl ses the step of
notifying a user of where to take the itens and/or
materials in the RFID tagged container after it |eaves
the station. In another enbodi nrent of the above
BRIFEUHOSCRIFTROREOR A BIRAWWINGSPr i ses the step of
issuing an alert, 1f the user takes the RFID tagged
corfihgipresentrinventinn ovilj be derlaer explainad antthfsrensatio therppended
b e furth co
Flgu?% R&!ﬁgyfe?l fs%lgeusl»tﬁ%t[uag gsarleg rliequ%y gg%n%ﬁne)ia thlbqugﬁglllts’tﬁ?seaf]eral
vievsl aﬁdwhstemont ains an incorrect nunber of RFID tagged
contai ners. In yet another enbodi mrent of the above
@E?ﬁ‘e 152 pElSEdcll & GeRIRRICGASR OF & @RinhifRRSRAG éﬁb&gs #heis useful
RFI D t agg ed contai ner to another |ocation.
for ibEgERPR thare@pdsTEhpREMNGS eTHen;pr esent i nvention wil |
be further explained with reference to the appended
Fi Jugwes? isvnede view oflkeepationof the enansfacefrmgpeccess absyationbaving

R%Jlllgeréaaciei ; Qrt}?eu(%rl]l?alfrtlert\ﬁﬁm aneﬂlgfl)ajcag that are illustrated in Figure 1;

Figure 3 is a chart illustrating weight of items and/or materials gathered at various

stations along the manufacturing process; and

Figure 4 is a chart illustrating the RFID tagged container and the amount of time
each RFID tagged container was located at various locations along the manufacturing

process.
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views, and wherein: Figure 1 is a perspective,

schematic view of a manufacturing process that is
was@7as32por illustrating the methods of the prPGENB2006/035763

invention; Figure 2 is a side view of a portion of the

manuf act uri ng process, a statidon having an RFID

reader, and the container with an RFID tag that are

DETAH?ED @E@tRIPTE@HLGPETﬂ{E I'RI\QBN?[ is a chart
ustrating werg r materials gathered

at \Zléhemmntspaa@nt@plslmtmmgeschbemmﬁmieﬂfoum of PE0E L8I- frequéncy
sacha ustr t|n the RFID tag '
oA I SR STl o5 458 i e g ot of

various purtieds ofasmnaiacheiliney folu dhe ol
manul?jact usrl Nng process. galEIEEH'I?AI EED%%ESC%@ P‘?’%ﬁdédo%{%ﬁfrég@sqﬁat are

tyHIWENFﬁF@IY Pheesraedduringthe manafapiurrmguomnss;i esdrdstres materials,
G BSOS i PO BhRE 5 oF B Wt yringraprgs. and waste

genargiee by ald masufhetpitGprotess L TRedeSe@is A8 sdAUSrd gh@ﬁtQHeSdé%Erlptlon
éﬁlufactur| 9 )%Ol rke, including the itens an

an‘ﬁﬁ’te qums dhatywhile fog themost pp1t gre &eld kegwin mayaisavize sune explanation.

It SHERIANG Lﬁnﬁ@rs%ﬁ‘iﬁ%@%é‘ﬁefrﬂ Yrah ﬁﬁ@ﬁﬁ ” ?’éf&% t(?%la ea]&)ss or other items that

materials, fini oods, sem - |n|s

areblﬁpd @ﬁmptl’smmferla]sefomlhﬂ ufaaufaumlrmg PRICRSE SSF,lnlamad o684 Brefers to
These terms

S GTE R ol R TPLer B S o iDe B rogyred by dhganuficturing
hné htﬁﬂ whidh 4re tﬁﬁéalIyl'f@adyq‘éF sa‘?@ﬁﬁd @Jlﬁ/efgﬁﬂglthé‘ﬂl tl%%g “Semi-

reg uire §ome exp anation. It shoul e un
ﬁntSh%d £ rafenio mapdy oraither iteafseng/ot matmtaby thad ase aradetthated or

|'s, f
sl A S0 d B B B b of
magaiacsriog paiceeyrefdreiSisoaRigy pidBhid iRkt MALER oRHR semi-finished
tely produced by the manufacturing |Tne, ‘é‘
go%ﬂﬁ dfished 200t KA war/%s@;se‘mda@aﬁ@llmrdae@emdwﬁcht pbthehe
f t
e B s oo e T P AR € st P BES b g oo

ravsmhigriels obeeri- ﬁnnshetcbgopdm ol differeth kiangfadtuiingipsbiRes, 89 e&hlained in
of, the manufacturing process

mojs 4‘32&?@9#%% O}@S @f“ %:téaaﬂéeﬁllywﬁés rekerHiessfoyprasluct of the
imif@Hte frﬁdﬁhﬁi&ﬁﬁin@%&;e% wiHicH ﬁg? 8e gl ?&gitelﬁ'?l%%:tﬁbﬁ&yrep}%lead or used

secondary result or be a si |
for peype PHIET DPAgE. pr ocess. Byproducts of one manufacturing
process may al so be used as raw materials or

senThd ipthetied the putsemifinandof benseful fapdiiRshy hidgate and reliable
ess bel ow. "Waste"

1nfdr%§1|a§91§ Oy %atyﬁ%}g(%l &m?@pfé&g%&roggsts% l;rt pardewanfpp getbiering

inf@fati€on raw materials, finished goods, semi-finished goods, byproducts, and waste

generated during the manufacturing processes, as such items and/or materials move within
the manufacturer’s facilities. The methods of the present invention are more accurate and
reliable than previous bar code systems described in the Background of the Invention
because there are several disadvantages to using bar codes on containers in certain
manufacturing environments, in comparison to using RFID tags in the same environments.
Bar codes must be visible to be properly read, which limits the locations in which they
may be placed, and bar codes can easily be obscured, either accidentally or intentionally.

For example, in certain manufacturing environments, the bar codes can become
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i mredi at e manufacturing process, which may be

ultimately destroyed, recycled or used for sone other
w@opo3R94 The net hods of the present inventi onPEr/@ES2006/035763

useful for gathering accurate and reliable information

or data related to manufact®-i ng processes, in

particular for gathering information on raw materi al s,
unréa'dgl't)l% hed Peed gpgllg‘ 6Pbihid BhEREAAAGH the Y REOLU A Sancfed example,

wast e gener af during the manufacturing processes, as
bar sodeabdle mey @asilyofiall if the caritainensyig thitt dthasivébecomes contaminated,

ea gL At PO VBT B TSAaR SRR O TR eh FAPa e e B PEuT B
Usiftbab O8I s5¥She Whie 8t REMah MtéRentRACK Gl Mhctidae For

I nvention"because there are several disadvantages to
examplen g pbapn toefeen requiradie githrspesitian g bagicadhighelfacanitaongp a

viropnents, in conparison t [ t L0

fne G e G TE PR s PP el B Bl op e et 67 sb b e
read®t 8f18tiYeltotEabar cobé. CRedardledssthidrelibmeain lainsan intevdtindbn often
. they may be placed, and bar codes can easily b?
intraduces thepotestiphtor exersi ta epgua Mhen gpfofmgtian is gﬁlélglcﬁ?l. eqtgs} or the

I C I. . t v
il 0 Bty B R et K PR B gl Sbich a b
cododbiector ot sembethieibancdde it dlso bamparetifedy stAgll.alnotoner applications,

exanpl e, bar code | abels . easily fall off the .
mulSpli lgmimey nogd tpf@&pr?cgaﬁqé-g‘%léﬁ BB%%??&??S%‘?F? YL EgHires that the
itenﬁ@%ﬁ@%s&f oCR LR | MRNEE on¥dh BA @A i BRAE Ak 4tRBhddto an

facturing environnent. Use of bar code systens _
itenpfaglditionalquformatiomraencrailyeamettbe addedbtophe pardode f heseiconstraints

For exanpl e, rson.is aften required to eit.her .
of Hgggods Sntepmentisniers qadtsiple of hebfelH R sob®e MpliRlong guh as n
certaROBakFASRInE flocB N el dsily B o tHReunBEllablltgl6f b@rcollls particularly

erson nust position the reader relative to the bar

in thomenufretyring PrEonmant.dt is oftem AdBcWhtorghyean thaindpyrasfionggsthered
uSil}?ﬁfqgu%ﬂibiﬁ éord%dsy?tg&ls__t he potential for errors to occur

en ormation is being collected or the failure to

pr aper | he, bar,code at all. .Fo st

P ppleatrSrr L AP e e e e ot b B0 Rprapsrend
The&¥0reS RIFSD thdiecah @k aGRARiicalyElesd webouaidnvileyveditiah,| and tius the

sone applications, nultiple itenms may need tqg be

infosmotien gatieredfis wRATasHable.aAlRar thetscrae Bpae epHans qlivhere tpplee the
w8 5 B 5 SERA S Tl PR g S e 2
installetl 61 esiahiness frdthet tatnproeadreafchtyresawhich hblp @ddettht ®FID tags
t he bar. code, These constr aieﬁ}t:ﬁ%of bar coge S s% gmf‘
fromheharshPRNREERPE BMETEImenh R ¥ 1 fagh £an glfo B prgd at distances up to

106P4RRY .}n%ﬁﬁangHftg Setﬁ%'lgllhtoglée SRR BRI HS! 'Pi?is ossible to store

processes. e to the unrelitability o ar
addétbhesinf@atation oh &AL thgs. tlestlyrheindemation gatauedrioymBdiD systems

is t)lé;g@alryg(rrgélrteerglia Ilg ’]cthlag lillgftorntqa%ioglegla efed ftr(?n% bat' I:ooderg?fgtér%g.

The information or data gathered by the systems and methods described below
provide manufacturers with valuable tools for them to truly understand what is occurring
on their manufacturing lines, provide them with accurate data or information related to
their manufacturing processes and provide them with opportunities to optimize or improve

their manufacturing processes, to monitor compliance after improvements to their
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usi ng such bar code systens. In contrast, RFID systens

do not require line of sight to be properly read.
waberesnee, RFID tags can be autonatically reaPCTMB1006035763

human i ntervention, and thus the information gathered

is nore reliable. Also, ther® are nore options of

where to place the RFID tags on containers and where
m#ﬁ%ﬁ@ﬁé%&g(%Q%oﬁeg?ﬁ%r S V\)lé I?%ntéﬁgfta@%i nglg?to ze&c):tB ?%rglze i
theif bagingse proogksesh hel p protect the RFID tags fromthe

harsh manufacturing environnent. RFID tags can al so be

r e dbtheggregdins patatieppligation fit@@ifcests RFHR itevhndlogygessalsy, and then

. to use in acturjng.epnvironnents. It is ssi bl.e .,
disquoc T ts® S LD dFeinolcH af RHEn s S erecp el Fosmppipring
iterh Y dV QiR 1S BoheBRE RPN ATuPABH R D rE¥REQ B rhahufacturing lines.

typically nore reliable than information gathered from
Thdse new eyiterny sndemsthothareipaftisulaslyi vsefubfor figan nopafrstuihgBy

. ..Ihe systens and met hods, descr.i bed | .ow praovide ..
iitifies SR TR PO ab PO bofteeRot S el e s gpprosches
to 196HHEY BhPEltnMBRtunhSceRSEY bF éxtdssaimé, Hevantdre ¥phas ¥ plegnd money
| ines, provide themw th accurate data or information
affifaled el manulRpsIHnSRIACASERSt ur i ng processes and provi de
themw th opportunities to optimze or inprove their
manuf act uri ng processes, to nonitor conpliance after
i nprovenents to theirmanufacturing processes have been
L. Radin-Eregnémey, Identification (REIEN) Yetlmobyptyi m ze or i nprove
their business processes. The present patent
ap pRadicdieqiedcly i ddntidiicstusRESD Rk Bhdleghng! tegyme endslalubad in
and then di scusses the_use of RFID techno] ogy. in

virtpaDetver Bagsist ey pisel REHA stsienp drclyss pipbipliy Jf e tags or
1ab@R % st AL HETR RaBEBF H&E&Qm]f S?Qt@nrﬁ%;%}ﬁfga&t dhtdrig for communication
P nes.

rocesses or manufacturing se new systens
withtied RidChtags orlabelpamntl iacolmontiyg dsaéato dootrol'the RFID reader.
manuf acturing” initiatives, which is a termknown in
t heA icomheational RATRCGLE thay Gean dactBig? tapnmtlhle:] d@p irehelee an fmernal
identify and elim nate unnecessary or excess time
POWSAGRHEDIO 2 “PpuEe taaydrkel thad 1srnsedizedsty the %@@iocrw@chby the RFID

oA OMIECRGBRE AR P A ERLAOK s e etned ool
allowdeg the R Bt reader (dRFecEve tirfohmationdyorh ase bemoreR AR tigy.

used in virtually every industry. A typical RFID

Sy sTigdeonttdhatid@sofan phtagiatedicyrcait, antdnba tad Substrataidebsimaly

| east . one RFID reader or detection system having an .
refesiodaninaine aF: S GRRINP I8 | BPF FHEHaRE nmleteg]efgrgulé pre electrically

atta%;lZéazgtlg r%acl?@tﬂel"i‘ aft @ RO MY (0 FheladtenR bh®PIntd S &te et Lt are

attached to the substrate. When the word “attached” is used herein, it is meant that

ultimately the two items are attached to each other in any manner, even though there may
be intermediate structures between the two items, they are still considered attached.

The integrated circuit provides the primary identification function. It may include
software and circuitry to permanently store the tag’s unique identification information and
other desirable information, interpret and process commands received from the
interrogation hardware, respond to requests for information by the interrogator, and assist

the hardware in resolving conflicts resulting from multiple tags responding to interrogation
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A conventional RFID tag may be an "active" tag or
| abel that includes an internal power source, or a
wO p@s®s3zed tag or | abel that is energized by tPeT/Ubm06035763
created by the RFID reader antenna. Once energi zed,
the RFID tags comuni cate ug$dng a pre-defined
protocol, allowing the RFID reader to receive
o [ [ . r ;
s SuR5 0B ORubA, R inBlrallR ol bidy fRge il tpdating the
infostmaBon stbrdiis its arenmny Yreadiveita)ad opposed t¢ just mading hesinformation

ou S PouET el SR ER0E S BLSgY B P o el
froth %’%é;ﬁl*sﬂr&ﬂerﬁé 1dch@d 3N DanAa TaRE (ihes MTARESoCT AGUIT! lirdy &

T
attached to the substrate. Wien the word "attached" is
prodisxdsy, Plaitips Semicondustore lnsated imEindhovenaNetherlends @mhejrd«r@DE,

M SahTaD bk SRR c T B TRl B e
Switt®BRd, At Wic@s.still considered attached. The

integrated circuit provides the primary_identjfjcation,
f uriElrd BRID fag aptepng geqmoriey SRR BeRaeRd PR fledeytrechoperaiing

or man : . ! e .
fredlEpOPATH KA Y. B a8, SLEMAG 2.0 OH AB) T would
typRaldy pichrle ssligaevneais, sadeiswdihetr dippichateanng er a fgded dipole

o L PR 0 BEHSELS 08 L TRL L O D L o

Ho& ! difilSnt&nt labding 4r& RAYWM S thBsEKiBABin BSRONH dithef Ease, the
I'nterrogationsi nuftaneously. Optionally, the

antémixéntertept tind radisl frequageypenevgyoiedfatad hypadinieig gatian source. This

. information stored,in . j.ts nmenor r ead/ Mt .
sigpg) SBLEY CHLICH ﬁgl{nn,ag%qqqgm eecals?lg%? }%%stﬂlvg rgiﬁiu)ttg%’raea provides
povi 1Y the ihidbRGSALRMIC TWHEIME bessBiRIFD g fBe antsend dhaliek Bhe RF-

tags include those available from Texas | nstrunents

resparsiteesienent DatheaistegTaisdaaircuitiio ebworh engrgy syifeieping noyver the

. line.of pro {4 ] I t in

imegrdle Sl RBGER nilde RereplsE Ay, PR L

chalk'ﬂcTe‘i\@tigé Oﬁh@egmﬁm@dslﬁéhm)be rﬁ?itdh?'l’to Nhe syaenent which d:iis incorporated.
ocated in Ceneva, Swtzer| and, ng .ot hers. The RFI

Adﬂ‘ﬂ@“@iﬂﬂ@ﬁﬁ&“@b@%ﬁ IR lsplfr@ﬁ‘@rtf’ﬁggse @t B&R’&a% iillyg the arPfrom,

e

\ Y
Identifitatide Fandirpaitals and Apphgationsh(299dohn Rekay &iSpos btd, Chichester,
antenna or_a fol ded dipole antenna. A 13.56 Mz (or
West S9ssep\Englapf)-t ag woul d typically use a spiral or coil

ant ¢pa RFIIb"?é’égEP{ypichf‘ flcliel & RaAsHiest Gasmay erdiidshetey and

those skilled inthe art. In either case, the antenna

infomtagion épthe RIAD tegsliand f recgiventoyreesise Hpnttyandospr pyfogpation from

i rrogation source. This signal energy carries
theé{}ﬁ‘ﬁ’atﬁ and in the case of a passive RFID tag, also

Pr O\’ﬂlg ggmputing device can control the operation of the RFID reader, which may
include reading information from the RFID tag, writing information to the RFID tag,
processing information obtained by the RFID reader, and interfacing with other systems.
The computing device serves as an information management system by receiving the
information from the RFID reader and performing some action, such as updating a
database. In addition, the computing device may serve as a mechanism for programming

data into the tags or labels via the transmitter.
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power to the integrated circuit. Wth a passive RFID
tag, the antenna enabl es the RFresponsive el enent on
wo b@7iosi2egr ated circuit to absorb energy suffiPRCEOB2000035763
power the integrated circuit and thereby provide the
response to be detected. Thugi- the characteristics of
the antenna should be matched to the systemin which
it ig £ td.on_about
ant o SRt SRR R nab b 1Bt L LI R pRAR iyggtion wouid
tycallyf aleminclude swk\aatrp latthe sefviepmédiléveatt ané eeBrpase/Keporting levels.

el | dbook F
e RIS 5 B AABIR0E AP pONgRTFdatS ohliset e dogiom the

D AN The DT Cader Lopr eal T A SRR Middleware

softyareselleete data Hipm the peryiaswsofiwaren po;g;latamdatabﬁsesrwah itheee Hata and

R e N N

dataehices 4ROt bRIUbN: RPEahielle Hvohidgy REh
whi,ch rmygl ncl uge r eadi np i nf or rr%t |Vgn from %ér?e R’té%ﬁrppmg and

recteg@ng,\]g,ﬂ lﬂgﬁ@dpﬁhﬁb@mtlo@ tagkst he RFID tag, processing

i nf n i.ne El .
i nt 21? g&%l %gthg *?1{1 pritlat ﬁ)éuggcéetlg d 15 aﬁ@?@%ﬁ%mﬁpﬁaﬂa éq,}hgé)artlcular
apglivaties, tms ofien pmﬁ/mreﬂraienﬁﬁcmnéf@ﬁfﬁzﬁhclé)@ WhiBhlYe tag is affixed, such
n fromthe RFID reader and

h
as ﬂ’@fc?’i}‘i\éiﬁg Giee I nf\ dtjern! axforrpatian ey elselbe atakded which is
assbBiaRddiitH @R acoﬁtléﬁ‘ts ©P Eﬁé%h& (fg ?G’Wﬁﬁzh% ﬁﬁ Yag 1§§tt9(1he% yhich may

mechani sm for progranmm ng tainto t
comp Foprhether sonses tsueh asothgrsdatabasdsat  woul d enabl e the
i nventive nmethods of the present invention would

t ypidcedrieyy af mgthbdmdfuﬂ:ﬂclﬁg?{ﬁ‘m ks, altabéllkl%n& Ffrvmlg%re known,
r an se/reportin evel s ervice
incfift B T0TRg e 57 SR ale polse: UE Pt o 61 08%: U-S. Pat. No.
6 399@9@ 19.S. PAbli@bn N*aesz/@bsfl bﬁ’f r@,neplg}ﬁfbgﬁél%m%ﬁdw%s PCT

he data to be collected ewar e so
PHIMQQHD@M &343874% rPéITcPqumamml W4 602 6TR; ahé UsrRubtieation No.
popul at es dat abases with these data and nay
20@8@ \gggﬁl y provide reports. Enterprisel/reporting

sof OwakgarhyBioE alshiyablREDD Bo8S cHM] ntefo%lg/ £3l18618 FoMl Rfeftec

to generate production reports, I nventory

Solptery &P?Eh@sedélh Kglsivmg, Britisly Gelumbia §anbdd wridegpahourobéréQ8. One

X céel@lf/éegH r om an IIIS?—“:[% ?%ggg‘gm?ﬁ%c&? b acvaﬁ%bqahrgm Identec Solutions,

Incpmderpaﬂtaumbml-li’c&aﬂl,on, but often provides
identification for an article to which the tag is
af fi xed, such as the containers described bel ow.

11, 896k aReMeE QBRI dhS S MEQLLE M, deSerated

From Manufacturing Processes

Manufacturers of goods, products, or other items and/or materials generally seek to
optimize or improve their manufacturing processes, reduce their overall unit cost for the
items and/or materials they produce, maximize their revenues, improve their business
processes and comply with regulatory requirements. To achieve these objectives,
manufacturers will typically gather data or other information on different performance
parameters affiliated with the efficiency of their manufacturing processes. For instance,

manufacturers may gather information about how much waste, byproducts or semi-
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associated with the contents of the container to which
the RFID tag is attached, which nay cone from ot her
W@ o oaR94 such as ot her dat abases. A variety oPCTES1006/835763
of making RFID tags, |abels, and circuits are known,
including the follow ng: U S12-Pat. No. 6,805,940; U.S.
Pat. No. 6,816,125, U S. Pat. No. 6,399,258, U S
| ; C .
B B P R R oo 4 by ions st
wapgbbymraducts; one@misfidigiergzoodnare geferated pdridodiring wiND time frames.

/001888 f RFID t IS
Thfs AR EPRNGR (4l ot Bor BT R el BT ARG of Fprove their
mdﬁ@ﬁa@dlrinl’g ﬂf@&e@ye@aMﬁhfdchﬁ'&s ﬁi&y%f@ﬂo%eus@%?%gﬁtﬁé%t (HQ{ roducts

unber i -Q8. One exanple of a suitable RFID reader
to b‘? 8pddp apether laamxfawmg protessfaithay oot bxcthSal arthyarisers, to earn

Port |11 stens and
o f6ral 48 Ge RSty PR R RER g s PRe RS ey bugroduets
gewdrated be adlredndrudaorimipuiraedssihitd iPHR6&6S SSmaking one finished
nuf ach%r ers of goods, products, or other itens
prqﬁa

1797y hepesdiagraw @&ﬁw&ﬂ iny sepend, paredsied mialzlefaeurmgrpnooess to
ver al
mek O AR AfHo kWD | ROERRS xhEBHC b (L Y BEE ek 10

undrastand the ttueenanufaneingaosts Ioiﬁtl{edl\/;ﬁodﬁlﬁs Iindlhhtﬁh@e@@s attributable to
rocesse nd co (i with regulatory requirenments. To

Wagé? I9F E aﬂ&, 8611?631‘”8 gﬁ( they m &euresesses prd foypecdvg thy

infeidh AN ifl tRnddy nRhAGT As%@fh@?&aﬁ’n@l@% ufef i eRt fn?ay seek to

erformance paraneters affil the effi‘ciency
statrbhow fmgwﬁamfmmahn@ gmdscaec;@ag)oreﬁdy storai Sone sem1-ﬁmshed

at f.or mat abpout how
goc&%@tf%ﬁ?%%ﬁl?%ie&??% SGShR AR A b Sstie e Frroetiioan issues,
parfiBilafl Al 1eldtidasiip @6 SRseRctaane bﬁic@sse@for%ﬁ@ﬁoh@&@t A98Sother
such waste, byproducts, or sem -finished goods are

a@&t@rfa%@éact%ﬁ@ el Pevy mg#heds of mnftemﬁle rgdency or storage time of
certal'l;ﬁ ﬁ{oﬁﬂ&t‘s 9ﬂr1hg°‘ tﬂe%zﬁfuﬂcﬂrﬂn{gﬁg&e@ atr{yef{nh&og proAu%ts as they

fimze  or | nprove
are pnalméaxzfmsd td\@nmqﬂm?\tlﬂm’ reglﬂatﬁ@yreqﬁifemmtﬁ susieadprodedtlshdlPBfe. As
e rodu s to be used in _another

Yetﬁ‘&ﬂ@‘?’é g?&@%%fs sedk ey msthod mypsishigihem wigh product
rec?rl}iér: galzlgltﬂtg??’ ﬁgf@g?g%&g%ﬁ@ oth Ytﬁﬂl‘é %ﬁ%{%ﬁ%@f@ét\gﬁ%qfo%esses As
anofearexanpld, mynaadtoress seek maWametys oif n@ng,bnng S(snpllraneh Wl% standard

di.rect ed makli ng one finished produ e use as
SR S SU SR AR T
busiteg$ e%QmﬁﬁJﬁ@m%n@' frhesedmd A ﬁ%@d@éﬂ‘ﬂh‘ @Ieserﬁ‘?nventwn

anot her exanp manuf acturers may seek
described in the present patent application help provide manufacturers with the

information they require to address all of theses scenarios, among others.

Figure 1 illustrates a generic manufacturing process, which is useful for describing
the methods of the present invention. Manufacturing process or manufacturing line 10 is
represented by a series of various locations A-F, where manufacturing sub-processes or
multiple steps are performed, which make up the manufacturing process. Conveyor belt
12 is representative of moving various items and/or materials between the locations A-F.
However, any means known in the art may transport items and/or materials between the

various processing locations. Raw materials for the manufacturing process 10 are
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understand the true manufacturing costs of their

products, including costs attributable to waste or
whyprosizet s generated by their manufacturi ng pPODESEEE)35763

and to receive the information in a tinmely manner. As

anot her exanpl e, manufacturefs nmay seek to understand

how | ong sem -fini shed goods are tenporarily stored.

o T ISP TR il Tl 8 o
mpaidls. CHbwevey, dtherrewahatenahopsehd-fifasHet 2ebdy nB@ also be fed into the

prqcesses, for food products. As another exanple,,. )
R EIE e 26 LRI R HATHBRIOB A b hF PWPRIR] lpvsion A s at Least

ontE %g’c}%g s Of 108519 Th BBpE or46¢Adh B {3;?9 %gér:[toﬁﬁg gg teBputs of

ufacturing process, particular
loqationl Gc tBhe cantputt b€ locatien Grnatfleast omesel the inpotgfytossitivh D. The output

o KEHuT D3 bt e ons Sh et sadiontte, nS et ol pflgcation
E st Ra§tioht o thel iR W Tolatinod Weterd ﬁﬁi@fflédts’%ooﬁ@ biel WindfelWproduced.

with identifying sub | ot portions o eir
Alhths meagtagiuring spgﬂm:@@swg pethsrnzadat ther vagioassications A-E are directed

uf urers seek new s of .monitorkng, c lLi anc .
ofBERSHhEE S S5 MR BBl mff bR i filngption .
AlihopglouRiRatuSadn@itposrbcd¥n n 0 isatiustidteDindM gurl U s REfiRar manufacturing

process i nprovenents. The systens and net hods of the

Proseess Erprmaniifaaieiingpraeess maydecinge baich, pratlehor phedkown

mARRchER ip‘i’&e@ p provide manufacturers with the
I nformatifon they require to address all of theses

Son IS BPEORFEAR B S50 S B R s s

gookdss byprodings bheadi@iag e peddutiBadd £E6ML ohtByBe bf e manufacturing
Manuf act uri_ng process_ or manufacturing line 10 is
sub-gipcessehpatprmpd at theps losatignsy A be semi-fipiekad gneds.Ayproducts, or
; . ) L
o158 SORMLEEH U LORRE BHRRSRER1 LRI BLERSS A 1
onpembedimentofithsyinventioht eatR station bpirebelet ah RFED ofaded0 agociated

Wil S R o B 2 B S RS B R 6 e S taion
141 4:9AB cABIDLP khe LR {iphal cRRINRE Rrohl e YDA DOC B8 skillled in the

locations. Raw material’s for the manufacturing process
artipcapebleybidesighing fie BFIDsygemsepatiloof inGridgeting aspecifiordves. The

..of st.eps .be perforned on_the raw mater.ials.
intPaodSP Bred it SlP i BF Parts ol SGaRebl B PEREergosing by an
RFIBYeles OTRER FHY rdafé02(f fagy MReTHiRGHNT drREntinudRsigtinterrogate the

| ocations other than | ocation A The output of

REIQ duferregatianjaseagtl, dependingraa the desinediappligasionf Il enseanlndiment of
s O OG0Bl 8 AT T, s o
wabtedoim thiedoaitioh eof thp wahufibturiag kécess V. JbBoroWAtkEtei0ds semi-
ﬁnlt_s}olgcﬁé(lgp%% lgg{rq?@l%%sb :;ig\%gqt}@ %B% ; lécgggt% ggq%tt}?e r%];mllfg((::tg;ihg Brocess 10.
Station 14c receives semi-finished goods, byproducts, or waste from the location C of the
manufacturing process 10. Station 14d receives semi-finished goods, byproducts, or waste
from the location D of the manufacturing process 10. Station 14e receives semi-finished
goods, byproducts, or waste from the location E of the manufacturing process 10. Station
14f receives finished goods from the location F of the manufacturing process 10. The

manufacturing process may include any number of manufacturing sub-processes,



10

15

20

25

30

Eis at least one of the inputs of |ocation F, where

finished goods are ultimately produced. Al the
wOorewanaxp4r i ng sub- processes perforned at the RPEF/US2086/035763

| ocations A-E are directed toward manufacturing or

converting the raw materi al sjg.nto finished products at

| ocation F. Al though the manufacturing process 10 is

il lustrated 1 as,a manuf act usd . )
portirirdd bl Ahfitghifh e Rthfions A% Bay LERIe 15 B BEL SR ipterrogation
sta@@isald. Altergtivelyhehie RFIMWeadanubpiticlide Reuliiple cakasss. for

Al ong the various |ocations A-E of the manufacturin

intgsrgeBng miple Byigrragatpn Asas o olsuch o pwhodiment theREH 2 reader
codﬁ%e ?0% {38 odHGe ‘%r e AR éctefn?%éegzg along the

uring -processes p ﬁorné
mahmfiaaﬂurmg fine T@l Wlﬁl&m anfanna sh fmiltgm) aistenriay pocathdcet sachdnterrogation

arch Sl o fet T AR TR Slark B dfides e B o3, rdniso

os@fbléfyu%e InbBRB bk Q8hd RAG RFSH 3L dden l&ﬂ)wnriﬁkl’xhdﬁﬁ an RFID
reader 20 associated with the station 14, which

I nt ?fe‘}‘é}gﬁkeﬁaﬁﬂ sEAfiSh 9AH Ak gﬁLQaét %@E Ef Pé‘ngl%ét‘éé‘ atffle station

of statio as 1 ndicate
14, geikustrated if mone déteil RFF]@ureezldBIe ddmau@nel 63k¢1h¢ﬂasd1niRFIDhag 18

R 1o B GO & pE SO S A b RO ges items

and?6k Ih§teﬁ51¥ tl?a'ﬁ%&fovﬁlflnstﬁ@&@ 1ﬁ<ﬁ€‘1‘&mg Sk ﬁ@@l‘?&lﬁe@fo ‘Hb@gcarts boxes,
interrogated by an RFID reader. The RFID reader 20 may

drunyst arthe ke nThe;RHD el mmayrhmwlRFIDrtag knoyairethelag. RFID illustrated

err atlo n n_the, desi r.ed
emb RO AR oAb SR BrasS PR P BTV fERL Ui gyt e
maRifR6RESy ﬂ@or SA@RTFQ]D tdghad Cemeine£ 56 Bgitfefdbhi Db gihelstation 14
byproducts, or waste fromthe |ocation A of the

to Tegeiue Hietoutnuk gt the seamsfactpingsuhmrenssspniomednpadhe aation. As
el GO RN S i D M55 e
pel}f(ﬁ'ﬁﬁﬂ\&ﬁﬂ‘lesmmhﬂﬁ lalting hl&dmgmafdsturlbg( prooelscli0sre osllestegitiato the RFID
m the | ocation C fth manuf act rocess, 10.
tagerdGonnerdq. CeisarayilelSs it e i ﬁ%@aﬂ bigfmathg fdliccted
int® fhe‘mbeta%ééa@oh&%elr 96 a&/hﬂ’@th@ s&hi-HRRHER, d@?ﬁdﬂ/r doﬁgnue down the

process . Station 14e receives sem -Tini shéd goods,
corhvgporoldutottiss naxt logatiowinf the mamh@cttmmgtplrcMSEl & f Thehmanufacturing

TN e CURINEIE T M—

bettREn{atdud 16daloRy GEBSFlob. The manufacturing process
may i nclude any nunber of manufacturing

su bIrpt'h@ Cflﬁﬁ%@t%g REMLAMIES AL RENY rHEDEH n@l bk AfRhERVRy the ceiling

and I ncl ude any nunber of RFID interrogation
26 dtrmtlymbsvdthe sﬁtmarlﬁam Nzedtrypropﬂéy RErgateauiéh itsBRYID reader

RN s T R R, TR N
or € bch@AWE he RFID reader 20 may be mounted anywhere proximate the station 14,
so long as it can properly interrogate the RFID tag 18 mounted on the container 16 when
the container 16 is located within the interrogation area 30 of station 14. The
manufacturing floor 28 may include markings to help guide manufacturing personnel to
properly locate the container 16 within an area where the RFID tag 18 on the container 16

can be interrogated within the RFID interrogation area 30 of the station 14.
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could be located renote fromthe manufacturing |line

10, or at any place along the manufacturing line 10
wowaoh/0zdz9ant enna or nultiple antennas | ocat ed BECT/E82006/035763

interrogation area 30. Although the RFID readers 20

are illustrated as fixed RFL}.readers, it is also

possible to use nobile or hand held RFID readers known

in ' [ . .

| cadhfiiht R SREER g EALRSTACRFRT o 38 R EG Rt 16, it can
redokd thetideaiti€idation nummieer ded any other inf@iaton stofddeoncthe R&¥ID&dg 18, and
16 includes an REID tag 18 attached to t heéc%%agai ner

thrgggh ‘Fhﬁéls?: nyj %@baW%@ 1§ﬁ9q W,@QCMer@% | What container
s GRS o AL S S SRR T
REbDxesler A0 andamompheyihg kempiing dFid® chnglsoagcobd therdateREdDime of

tag known in, t re. he il]| ustrated enbodi
the Fbrioggan b REUS faeokd drins Rk i DG eEoRg e D ag 18
on¥RSddn¥aihdi 16uaNaple &, 5P Wllakdil bf fifhef the 6mpiididhiRe or a

tagged container 16 is preferably |ocated at the )
compuier ean deferpine whatispecifip eordeingrs twese lachied ghigfvatioes statgpns 14 at

- oc er r. the.statjion., . ntion

vl B8 RRP ARl B e EPLIOh DT Mt Sl TEH 8 B ose
locgeiosy. abther diyatiabs iBaedacpand aohamdaifadiiténd abaprooisala6n9

t he manuf acturin tp_r ocess 10 are collected into_the

penfenpsd; 3 fardacations gf Ristedrwith pgriagt sagonsdihyduring speqifigdates and
oS58 128 oSO A ot St FLIGE) P o prodcca
at e datmtiomdudontharzaeedone finine. Byrooebiming hfvondtion gathered by the

catjop.in the ufacturin rogcess,. 10. .. Th
repf e g P??Pg He BED i SROIRAES S IRGEB Ao FoRhgse other
dataBAGE CeRYALBhABESnslGin BMhALR ABBY: WEat &f BRIMBE& br items are in
various locations on the floor. In the illustrated

thecBldtiageert contdieerRiF DuriegdataiPimpfigmee Geonsequettlymamgacturers

cei It'bnq 6 dtLretctIg%/. above the %ﬁati on %4 S0 it can busi
can PRSP OFRERPY S PREBIG CHUPF YRR DMRRRGE IR PEIfRECE RDUsmess
prdsesses.t ag 18 nounted on the container 16. ‘
Alternatively, the RFID reader 20 or the antennas of
t he TREBins AYSF maRriaRYeREratfa YRine theABYMARE 6n ReN A Guring
the station 14, so long as it can properly interrogate
prackes FRhgy bamangallymaniestbiomanyfectuong pérsermel ® thiepntainers 16 at
container 16 is |located within the {nterrogati.on area ..
ine BRIk G 1 £, 0 RSO A thP b g L G 98 g fmaticatly
trahdpoktunteliven thé ReHs had/behmatetidisde therdutfaai 16 Ache BEss@MRe stations
to properly locate the container 16 within an area
l4phere the RFID tag 18 on the container 16 can be
interrogated within the RFID interrogation area 30 of
t he Figuae i also ilusinaten optienakmiezhr statibos, ‘%ﬁ) anchWey losgisd @8 the

matquacf\U)l'r:ilng 0o égchov(}eitgg StafiSy })raelfqubrly }r(lsdludets a%8ale 24, an RFID reader
20, and a designated RFID interrogation area 30. The RFID reader 20 and interrogation

area 30 are similar to those readers and areas described above. In one embodiment, after
at least a portion of the RFID tagged containers 16 are filled with items and/or materials
coming off the manufacturing process 10, the manufacturing personnel may transport the
RFID tagged container 16 to one of the weigh stations W, and W,. Alternatively, the
RFID tagged container 16 may be automatically transported to the weigh station by any
other means known in the art. At the weigh station W, the weight of the container 16 and
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record the identification nunber and any ot her
information stored on the RFID tag 18, and through the
was@7083200y dat abase known in the art, a conpuPE&r/USZENG/035763
identify what container is |located at that particul ar
station 14 based on that uni-gée identification nunber.
The RFID reader 20 and acconpanying conputing device
th&ﬁéh@!a&? I R&efisl eld ' r
of the RFID tégs%gﬁe(’%tlﬁﬁa@%‘m H%é%éé?@ﬁk%?&ér?‘g‘% Lely, a
wetiglestmiorDM mgy b8 lazatetl meeaphirstagiondd. mlmdalghtphey bé maﬁually or
ve | ength.o e co device or a
aufpiasisly et e B KPR d e oG B o Giien G pe Sy do caleulate

thé RERhEEK AL itbiAS a@bi RUEriakhdi@ e 136ntﬁine¥§§'{1 SRS LA IBR known
and can cal cul ate the duration of tine e cont a| ners

W%htm the containes s Beaedcndrsd wdehierf thaeautzisersanddtems and/or

r.' ub: proc ses are . .
S I8 ORI RE AR i BIsRGR s ipide the
costaitiet 01ag bt4eddudddrig agyp Rﬁd)\fnh datd'@dses Ol dbatabBes @rﬁa@’ dﬁ‘@v
what byproducts, sem -finished

mf\??ﬁg?’f&q ik 3%%%@9% oF ¥y e ansidshe gentaiger, wathesmwwfacturmg
pefsbfﬁ?elfrﬁ corg Emhﬁaﬂ&e ﬁ@{n%fn@aié Oﬁiegﬁ'\k{ﬁ% ok R {l%der 20

RFEID re out t cont ar’ner's
1nten6gﬂt¢1ﬁhc ®FID niterrd greima aodal By ofdhd wb@&emtloneds tc&ntify the spec1ﬁc

coffpiiey BF S Biae Henn o sorRgt R ea on e RENS tagg i imephen the
inte@6aAion t&él(@ﬁé@ RSP the FARIIL OEERE ke comBit: 36k Wlﬁﬁﬁ’ tHeRFID

use this information to optimze or 1nprove their
intpmpgAtian etaa Wpfihoweighestation. busi ness processes. The

itenms and/or materials generated fromthe | ocati ons on

t he Aften tHeamntainend 6|{has besswdipheteet theweighsakiby V¢ ahe catainer 16

mag bl oD e Peftons? rociti iyfB o Betitunng darts This
1od4ONB?2 hifdytsBre FatiofPurpoted MRS Galple, IdcaiSP s ha! ?rbeci' VV&%'Eet

the itens and/or materials to the ¢ont al ners
recaéfsmggam éaa s&f she eméentsiof the gantaindr 1 ave wiakte @nq:ratedéay the
at o)

R o S 1 o BBl Bl EDieinB Ty Py B spied nto the

walsﬂe&bwiiﬁﬁg are,i@ah e ARdmadieliRAbEAtIoR I8 M= Obe @’ﬁ:@h rary storage area for
desi gnated RFID interrogation area 3 FI D reader

recotyngnsemirfirithed gaedson bypeagugs esperaisy ﬂ?iYIﬂéﬁ nm@ufamgeg process 10.
r
HOERE ICp il 2UREP 0 aly BP0 a0 a: P A0BBTRONIT T
locaorasr 32af 32, echyall tohintluéertherrevnOR FliateadéralOsfof mériapatihf the
10, th fact
100&@?1%@2%5 I%h.lg#f]i) pa%ggc{)g(?@e%{sl@fé(% Alt%oﬂ] \lilelag% s’ltjartllogg Wi and W, are
illustrated in Figure 1, other stations are contemplated for measuring or monitoring other

physical, chemical or biological properties of the items and/or materials in the RFID

tagged container 16.
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RFI D tagged container 16 to one of the weigh stations

W and W2. Alternatively,

the RFID tagged contai ner

16

worago7/os3204ut omati cal ly transported to the wei ghPGI/E820061035763

by any other neans known in the art.
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Aug@sm psHplhages 4.4, HIQB&&‘%geﬂ@oﬂt’alrﬁD N6 hevihg eledtifiedtion number 12345

Si
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properties of the

OFgtioD A QBB process 10.

performed at location A until container 12345 left location A at 9:35 a.m. Container

12345 arrived at the weigh station W at 9:40 a.m., just 5 minutes after it left locétion A.

Container 12345 was located in the waste station W for 10 minutes, during which time the

contents of the RFID tagged container were weighed at 804 kilograms. Lastly, container

12345 was transported to waste station 32a where it arrived at 10:00 a.m. and left at 10:10

a.m. It can be assumed that the 804 kg. of waste in container 12345 was dumped into the

waste station 32a, and the container, now empty, was transported to another location




10

15

20

25

30

and 2 and descri bed above. For exanple, the foll ow ng
i nformati on nmay be recorded: The table above

WO bdoussnat es what occurred on the manufact uri neCT/USMN6/035763
on the day of August 25th. At 8:35 a.m, RFID tagged
contai ner 16 having identifii@ati on nunber 12345
arrived at station 1l4a, which is affiliated wth

t.h fact r
tef SRR 1L 405810 ol RS SELAi B OB ortriof Bom other
maﬁﬁl@uﬁlﬁﬁgiﬂélaﬁg databages dmeRlersfypeliddt oypead vadstd m@;ahéwrbem generated
untjl container 12345 |left Jocation_A at
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25948 o@emmejtgfi%o bifle %f@ﬁn%fotn‘%roulcfbé ®El 16 QERikay %mlze or

Cont ai ner ocate in the waste sta |on
moﬂrfytﬂd)namufakttenngplmcessg which tine the contents of the

RFI D tagged cont ai ner were wei ghed at 804 kil ograns.

LaSIAJ syecomblHFIED tgpedlebidkbnesd $ Wmlamlsm@ﬁctwlanQnmaﬂﬁ% arrived at

ion _32a where it arrived at, 10:00 a

statwi Hﬁ affifjpted Ml@a}ﬁc%@% JPSEHO HBytey #éer@emawgr ?%#45@5@3@%1011
. '(fbn?éiﬂér??)qgg wh aftg AifRS WAt n%eﬁﬁ%&téd@ Wesidm Ar@td rhour after
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whirhdt eparted babtiomAlagd @37 aem.. Nekt, csntpmssl?aﬂlSé W tlanﬂ}bnrted to waste
thisg,inf tion th informati om,ot

staioth 06 L 5 R S1H8 B S o 19rHO forfe TSIl 56 was

1oc5ﬁéa ¢n Be WRE SatiBRYWhAX©5 bﬁﬁﬂteg Qﬁl@l’ilgtv@ﬂc}ﬁﬁmle %aédn%ts%f%e RFID
the manufacturing process between 8:35 a.m and 9:

tagaedwomwug@rg twe2Bter at ifbkitngsams. i hastlyt mrléalmr@éﬁﬁ@ u?as tran5ported

o APPSR L Shi P 1120

a.ntORtan B@ﬁssﬁﬁlewtﬁdﬂ tHecb®I0 tkigf oicmsn@m dwfd@@err 23386 raadamp&tinto
at station 14a affiliated with |ocation A, just two

wake Si#lIGR 38708 DoRanigiRE OV ST, BRS IRBPARFGH aRother location
theg&ﬂ% ainer 23456 was also filled with waste generated
ocat i on A for one hour, after which it departed

| oc O 37 .

tr aﬁi’%ﬁ Il?ggg cgn \%}gg %63 vsv %%H%Wtfo%%&%&i?%a@gv tstaélon 14d
affifiatedivéish Richiesn Diat | @0tp.rh 0 Cahiabier AS6Bowhafingt wiib éérﬁl ﬂﬂlshed

| ocated in the waste station W for 25 nm nutes,

£0aiiion B UGt Mara Griten oF Mo RRes 456 Ve RAPAGS © weigh
statiGi Wszfa&é“ﬁg{mdgdﬁa% 0618 th A c%%néraggww Mg%fegﬁws{ss%% grams

vvastranspo to wa stati on It arrive
anchthed Hegldted the weighstatiop tW et 4: Hnplmd efinaltye domthindl 4 67 Savan

R I e T

leatv@ﬁle%’é'g P8 9OV BRE YexWBS. PEANSRABK 84 sﬁrl‘iﬁl—ﬁﬁ%hg@ Eoods were
| ocation therearter. RFID tagged container 16 wt

lefii idélmg ¢dnitainet valnilenit o stork8 678 penarilyy end hwtersthea@qmnqrmd contents of

the container were returned together to the manufacturing floor the next day.

Lastly, RFID tagged container 16 with identification number 78910 arrived at
station 14f affiliated with location F of the manufacturing process 10 at 4:00 p.m.
Container 78910 was filled with finished goods produced at location F until 7:00 p.m.,

after which it was transported to another location.

The table above illustrates just one possible table that could be generated using the

RFID-based system described above in reference to Figures 1 and 2. One skilled in the art
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affiliated wwth location D at 1:40 p. m Contai ner

45678 was filled with sem -fini shed goods for 2 hours
wando7io3ize4 | eft at 3:40 p.m Next, contai ner 45BCBUSES6/035763

transported to weigh station W2 where it arrived at

4:00 p.m Container 45678 wa®-wei ghed at 550 kil ograns

and then departed the weigh station W2 at 4:10 p.m

7
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staparssWh hed Wabthe RHIEttaggmdlcdntamemKemay bd wesghed at didferent times

tlnéfgg]g g 2 %a}é ﬁ%cf gmerg dtegtg r|9:f a}edcd)% a?]r\llel?% té] g}irﬁterg(g({ﬁ%f %rotv(i)ding an overall
tot& BYt16EHRoAY A- E‘)aflylthtEférstn\i@ﬁbﬁld@é frémithidlexBGipRHat there is wide
organi zing the information obtained for the RPID- based

varigjion éprthepapovak ahgsin - firfshgd peedugtsabypradyats, gad paste thajs generated
le I
at e%%ﬁ goca g%g{lfjés%la rpeh?ﬁ o?ﬁa orS%ﬁ Bgﬁrnyr?%binga%%&ﬁﬁlew manufacturers
in BErht[fybl@&@lﬁht FHSAtRIMNS e&ﬁ@@xisb fctheb av@uideturdierestss ahd eventually
gures 1 and, 2. However, many other tables or graphs
helﬁék}enb epiBive Orpnaroxg thejr mangdectaing PrOgessss -t he art usi ng
the_information gathered t he RFI D-based system .
Fi gligred illustistes gwégcaﬁ@WOfré«EﬁD Vigaged _cmmmﬁﬁdl@'zqt diffegent locations
@%’i’? V\fIE{S{y sﬁlg)gx \9’089& aV&Ei%d %?jtﬂrgé: %h?ﬂs b tﬁer}ﬁmﬁ’ﬂc%ﬁ@]%%‘? The
ontai hers over a-‘period of tfive days, USsIng the
top\Wr@éh sfitht goiph iNistiated thdPcontdieer Rdnfificaggethnoiend @i-Mens when
may be wei ghed at_ different tines throu hout the
theu azgﬁr%msqm at @Sﬁ¥aé1ﬁt1%1‘b?fflﬂlﬁ@dé’ﬂﬂt the yariQusylgeaijogs on the
B e e
exanlipie HoltlECenﬂameWil ded @anﬁaater Dwerelochted ativaationdd at two separate

amgE b 5B B YPEOBCL Sy 2 Mot VoLl S

Cohﬁfﬂéf IR Q&af%ytha% dﬁﬁhgﬁ Whrtiod JTRRMHIAE §Hifte41Bof e second shift, and
identifying what variations nay exist in their

thermaaj affityctf e ﬂngrdphﬁb eSentaigerd 4@mérﬁ wete bptthleraed pidasation B at two

sepapatte {n 1mes anc{ for a po%}/o% (;flﬁ%ller thrg?lnol{/feﬁgﬁp%ﬁlagg V\l%re g&ﬁ present at the

same time. This overlap in time where two containers were present at the same station 14
is indicated by the solid black portion along the location portion of the graph designated
by reference number 50. Container 3 was present at location A during the first shift.
Container 5 was present at location C during a portion of the first shift, and container 7
was present at location C during the most of the rest of the first shift, all of the second

shift, and all of the third shift. Container 8 was present at location E for the entire first
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Figure 4 illustrates the | ocation of RFID tagged
containers 16 at different |ocations A-F, and waste
W@ t@uioad?9d\l over a period of three shifts on tP€T/US2006/035763
manuf acturing floor. The top portion of the graph
illustrates the container idemtification nunbers (1-9)
and when they were present at the stations 14
idd b [ I i.Qns _on.th
ShAL L SR BT pE 8 LB, RPN oA S presgpe o
logakien Fefoutha ehtire fivgt shifh and sppréxdmattphalf 6f theatddnSeptral ner
1 and Container 2 were |located at |location D at two
separtaheedd oftheir Covatioh Bethe daueiss 140 et oAly dARALIRANDS were
during the majority of the 1st shift, whereas
ﬂ“’@JFﬁ"éhg%eﬁ to Wiah stefeons &Y 1. treéghed @nd theg dunped tinto theowasthieeceiving
igpgt j I . e if L the Lorit .
ot R o Pin g T DR e s g  FibBinet Y and i
contentateiphet 1068 &gs. ofhimt tHanthesopairkiLwéicNB&it e thdWeidh station

. pQrti f tine, they overl apped, and were both present
1s tgflic ﬁ’?g by Jhe it boxor hd theicriah weight iSrFecaRplest eext {eothe white
pofdR% 8h ﬂ%t@g‘b@ﬂfe ASIS _e\n’hexf‘fhetiﬂaﬁls%ﬁ%r ﬁ}a?éﬂﬁg P%li’e {ohtainers were

i ndi cated by the solid black portion alo
dumpediini the wasietreasiving ateh 82gisdpdicaied by et tackhyy lid @bat@e ©€ the

e ¥R PR Rpredo a4 Ereh SHason e abes e case wit

cortaiaet ot éonttindrg tidt eYidd i istiMGicdtbd §Y retliiehle m@Mshy 52.
container 7 was present at location C during fhe nost
of Thebétsh pefiicnh dhd ' ! i G
ohi £ ook pattion Y the £ikbh filistrdtes Bho@ GhlBvASGRA of thrce
shifip whemen RFID sagged oontEinkol6 Whepresdrit aethk istasivs hfflfatangitiaa

: ' f.th d shift. And lastly, .
oo B8 A8yl SRS B et O v Srbersfosiners L6

WHeh ttisdre sfak hrior@fién aBe tevkhiBl BRI Mrebidh bt BE stafl§n $£GRO fne is illustrated
At the end of their duration at the stations

. shift.

lnsfhfibiﬁgpﬁﬂ}@rﬁot-y of the containers were then
transported to weigh stations W5wei ghed and then
dunplgitabletiocludes abeye end Bigoiesidrapdat ilastBes juSicomecdipd e,

. .aj dits nt.en i ghed 508 kgs. .. _.

R0 158 QB0 B S S0 Bt s 1 e

2. TheRFIhsedRestemrit airékﬁécﬁat\ﬁﬁéxﬁdﬂng‘%ﬁ‘érﬁl@achﬁelts BecWelcWMta or
station is indicated by the white boxes and their

informpation abeut g items andlymarteriaieheing genesedvhy peused biyitheis
afFad en the.t and/ or
malcting @0 od, DR RAY v BRRAES ShisBEne RHE: Festdproduct
andrseméifmishgd goeis, aRbthe svorld flowat atbvynehie ritaas ke hhdor materials
i qpoEtl g s _of tthe .graph. Wien two containers were
IQUSRAL AR many ﬂ%tuug% ERVIEnEenb O tinag; corain fusadsceppdevidertified
andGRAHuBRBErs2aR NSk GRNLRIW i ! s
i ndi cated by reference %&ﬁg%?élggl%lp% Ogg{jﬁ%lﬁ%eﬁo?lf ion
manyifactiréingpndiusinessusbeases Fohexdngpla)a hantfa@ver may Redlize that
f_thr.ee shifts en. an .RFI D t agged contai ner 16 was
mor%Z r“éag{e%r%? geferqtn og%}ttgg shifteat chgpglgs fniapg By in comparison to other
shifts. As aresult, the manufacturer may study the manufacturing process on the third
shift at those particular locations to help identify what inefficiencies are occurring and
then try to fix them. As another example, a manufacturer may realize that multiple
containers 16 are being located at the same location (as indicated by reference numbers 50

and 52 in Figure 4), and an alert may be issued to the manufacturing personnel. The
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20

| ocati on on the manufacturing process 10, regardl ess
of the total nunber of containers 16. \Wen there was
woReg/0szah one contai ner 16 present at the stapPCDOSA46/035763
the line is illustrated in solid black portion 50. The
tabl e included above and Figyres 3 and 4 illustrates
just sone of the information that could be gat hered by
e RFI D- based stem Iustrated in Fi s.l a .
RPN s pSEE EE B Enb o A GG & NP D tageed
confABRY 1 663 Méﬁcﬁicﬁ‘l@@éﬂoﬁt 6r ddeanQlert, fbrQixaRiplD ¥ tAO Bldhufab@ring

itens and/or materials bein generat ed by or used by
persopes! ftalwaﬂm%%mjtagggi meegdgé heawrong lpcatipy. TheRFID-based
o8, 8 LUSAIEY SRS UL BARLAYS LS, s

be defw&ﬁledtlmmmﬁdraﬁ@t Eoéealutes afftltughwith theh@anufacturin processes
are@eg cturing eg%blronment Quer tine, certain_tren

OMFEOE P, P SREMBriAnEIdeT e i PhpiGal af RRIT tageed
con‘éﬁﬂfei‘y HiYRehO aflFbP dm'g{gﬁﬁﬁ\if? 11 @R A %@ex}:ﬂ ét%d in terngorary storage

manuf act uri ng and busi ness processes
areaﬂﬁcvmﬁamrwrmte omgxtereat ipeeodshrdittinm By pastding ‘she g?i:fiBFlmsedj system

and 8 et R ioac R IpriBGeh PR it ia e SRRyt abou
suctbEdhidindr ndrBRUf Ratutsl SOthRr éiftf)ﬁﬁﬁla%‘décﬁﬁ)ﬂs RbA Be %ﬁt’dfe bb&lt what to

t hose &artl cul ar |ocations I p identif
do witleetr Widt epidorety takerelrdivaie thﬁgtemsdtndmmatqrgalstlo sﬁclxccm@mrs All

oty RS A o P S A S b DB o

theREHjabaseasygaanldegbﬂbaﬂeﬂmkey refer ence nunbers 50 and 52
in Figure 4), and an alert may be issued to the

MaIhE 38dsdhit i GeRN RS Y- beéﬁh@é%al&doeﬁﬁ PLrE%AEEIE sBRfal
di rect manufacturing personnel to take a particular

embRiipntsihgeat. cbhe @rmna@teuksdadescp@@pﬁ iand pxaepleohgvedeen given

ror YRYGEPBo A Ehdine bRl REFWReEirguy e RS b bl ygoa
thertfi@ng Allogadritoand gdient Rpplidatiasedlted hetetinu@diRrddy GiddipordRt dy

about_ a Pl et hora of processes or process steps from
refeghre hit will bg appricptde &cﬁfp slgtied m the aHdbat anapyeharges gan be made in
e
the ROREELAE A bed RSt Dpiufink Kol BRMLAR SIS A BRRRETHRS, te
scoﬁeyﬁ olichmesanh inv&aﬁtuﬁFﬂDuicbzgg éd liontetao tieresaoti detnilis taﬁ&structures
and/ er i them t h been | ocate
desc i Briaty bt el by B GpuRD Jerea eGP peleBobe O thridaims, and
the Ql%wa%ill% S thbde"BrucBYesPr ovi ding the RFlID-based system
and the information it supplies, information is
readi ly available to the manufacturer about such
containers and their contents, so that appropriate
deci sions can be made about what to do wth or what
action to take relative to the itens and/or materials
in such containers. All
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of these scenari os and others contenpl ated by those

skilled in the art may be addressed by the RFID based
wayavmsagescri bed above. The present inventi onP¢EESIV0§035763

been described with reference to several enbodi ments

t hereof. The foregoi ng detaipgrd description and

exanpl es have been given for clarity of understanding

5 ary limtations are to be understood

W?%e,y%SI ?%ﬁkm pat ents and patent applications cited

herein are hereby incorporated by reference. It wll

be app rg,nt to those skilled in the art that many
1. &mﬁa@ of Mpneripg dems and/pematerialgifiaem ¢ sagutenirivgProcess,

comhﬁggglfthedﬁ rdeing fromthe scope of the invention.
Thus, "the scope of the present invention should not be
| i miptestiding atmbemudacantngteoeess, svieredn dermatufic@s: Eés8@tludes a

her ej n....n ther by the,struct _descri bed by th
o Bl §F stfibmissoeiutd Sk dliSouqorionanths Breude
St r BeIcHEse ShW¥dTbash Gl YERIRS al-acgé‘ LRY i@ntification (“RFID”)

monitoring itens and/or materials from a” manufacturing
pr oésger assemipied siithghe statieteps of : providing a

e A Ly TR

Wi t hssdeibfedRITID tagy ti ons of the manufacturing process,

wherein each station includes a radio frequency
i deMicAinGaftlpashone etheyRFIP dagged corfaimeisat dagsivtohe phithe stations;

st akiipnR; | di i f D t d .
con ?giﬁﬁea} g’é agé’vé]gé@?% %gg{? @jgnt %%%eﬁec P Bﬁiﬂnse r gzﬁéﬁgﬁegg&ng@é {paterials
RFI Perteaged fromathe ngnafactueiag prazess; of t he RFI D tagged

contai ners at, | t at one of th tations; filling at

| ea er&"%ﬁ?% %@rﬁ@i’ @E%e%i@ﬂtﬁllteagﬁ@ot & Bt irerster aispeiated with the
| t esRIANRY RNeadBle8idd i

manuf é\c_t uri nega pr ocﬂgsgfloig%%{%ggﬁt%g hée}glgllﬁ %F{%éaéggd
conewit#ver indachtedhandRet@dingabietima $ G iatead gadidnd t he

stagj.on.to at | east. record the | ocation of the station
ey SERE e R bt B e e of oy Dat ks placed i the

r eCRFID Rggbd eortthif®r Afthd fHM/idnhd r ogati on; obt ai ni ng
information about the itens and/or materials that were

pl agssifling whakaotipn tp peréeyauwith Hicd e andfor mprserizlain the RFID tagged
and.degidi ng what action to performwith the items

and7 or materials in the RFID tagged

LD

2. The method of claim 1, wherein the manufacturing process is a first manufacturing
process for manufacturing a first finished good and the plurality of stations are for
receiving semi-finished goods, byproducts, or waste generated from the manufacturing
process, and wherein the filling step comprises:

filling at least a portion of the RFID tagged container with at least a semi-finished

good, byproduct, or waste generated from the manufacturing process at the station.
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container. 2. The nethod of claim1l, wherein the
manuf acturing process is a first manufacturing process
wo oro7/083204 acturing a first finished good and tPET/US2006/035763
plurality of stations are for receiving sem -finished
goods, byproducts, or waste.ggenerated fromthe
manuf acturing process, and wherein the filling step
j e Fdl A . l.east. rtion of the RFID
3. @g&@ co%fté;%dr#eir’%e?%nzlgll}eafﬁfel%éﬁ@gcélé 5% ni shed good,

by pifitlthgcdt least a pasion of drREDeadgdedavntaieer RBMtARIANhBY goods
process aqi the station. 3. The nethod of claim 2,

V\heﬁ_%ri‘eﬁatF fropy tthiﬁﬁﬂné%né‘fﬂcB’éWﬁﬂjir%% apfd| | ing at |east a
por Whg&i@fhetﬁﬁd@d%%gﬁg?g&om ainer with

sem -fini shed go ated fromthe first

manuf act trispyrtprentbe seni-Anishedhpmods to tehworkeg kidiHpg. st ep
conprises: transporting the sem -finished goods to
tenporary storage. 4. The nethod of claim 2, wherein

4. The nfethddl ST 18mER viHeraH HRERling sibp boYHpAles! €ast a portion
of the RFID tagged contai ner with byproducts generated

f r ofllingeat {9aptsa portinn PEdE R Rdagged sostineamithitypralunts tghrerated
decid] | ses: transporting the byproducts

to gg?gggﬁgﬁ%aagllﬁ@E‘Fﬂl ipﬁﬁceﬁsﬁgﬁ ss that is for :
manuwhaeinihe decidingetpnédniprigésshed good, where the

byproducts fromthe first manufacturing process may be

us etaRsRortng the burpdircds forp sependsaamactnargprecessthaids for

pro : [ 14N e filldng

0t pnercriring d8eRH AR g6 willche nE BFp Rt #p e iyt

t agyedulecinting prcessi iy bassed ag eavermteeidls inale edend inbdifacturing
manuf act uri ng process; and wherein the deciding step
conPPF€8s: wei ghing the waste in the RFID tagged
container, recording the weight, and enptying the RFID

t agged container. 6. The method of claim1, wherein

5. Thenmethod of slyim 2o wheteapthe dillitgesten crvhmrites: r ecor di ng t he
ot R B Bl R BB e PO R D B et from
t heths fiegt nednufiiring fiecaas; ua@r of where to take
wherein the deciding step comprises:
weighing the waste in the RFID tagged container, recording the weight, and

emptying the RFID tagged container.

6. The method of claim 1, wherein the interrogation step further includes recording the

date the RFID tagged container was located at the station.

7. The method of claim 1, further comprising the step of notifying a user of where to take

the items and/or materials in the RFID tagged container after it leaves the station.

8. The method of claim 7, further comprising the step of issuing an alert, if the user takes

the RFID tagged container to a wrong location.
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the itenms and/or materials in the RFID tagged

container after it |leaves the station. 8. The nethod
w@toocloadzea 7, further conprising the step of i SBCUI/N§20861035763

alert, if the user takes the RFID tagged container to

a wong location.9. The nethpd of claim1, further

conprising the step of issuing an alert, if one of the

i t .stat.i ons cont.ai n§ an i ncorrect nunher of
9. R Bftkdlordei i £ 7 oS b8 e Yor S35t Ay ome of the
plurdiy ef statitte cdawitti MOnEdrRRt HAAKYr 0 RFID (AR QBfitiaﬁ‘%rst. he

RFI D tagged contai ner to another |ocation. 11.
nmet hod for tracking sem -finished goods, byproducts of

10.;2&% ?gﬂfbﬁ%%&ﬁﬂa N9 WREREF SR de&iﬁinﬁ'as%etpecﬁ‘igirpg{s"%sgtgaxgpgmng the RFID

cturing process, conprisieng-t
tagpedeanthing ta ahothert looatiouf act uri ng process for
manufacturing a first finished good, wherein the
manuf acturing process includes a plurality of stations

11.f ArmERERToFitRAGKiRE ?@mf—ﬁﬂ%@é@n%r?ggg%?rod%ﬁ rog%%énsuf&rturing process,

wast e generated fromt uring proce
or wpse Bom emehufattating process| eobgwising thdiseps o quency

S ol GRS gt Mo

COoNniyhereR the mMRTRIAING FRELSOMEREESS plATitRDE AHFAS! -
RFI D t% | ocatin atg%)?egst one of the %FI Dét?dgféggltcf%gewmg

c onseairfatighedigopds dyproduetnor sfastergsnetatedi foms thefmrhifaguratg

| e ' F ed.container .wth at ”
| east C%sgngrlér%%%ﬁ ] sﬁ%ﬁgrbglgf&l, e%@ Lufiquengy 1%@%&@“%% RFID™)
genenddredsdciandd Whie thsestatfoagt uri ng process at the

station, inter r_oga%i nﬂ)t he RFID tagged container wth
t hePRIEENE 2RYEAltE of RRED bieged epntaingsbwigieingasnewtainerihan an

abo&ggogiggdg@?gstag.byproducts or waste in the RFID
t agged contai ner: and deciding what action to perform

wi tlocating a dewst driemifsheRFHdgsed tyningtuat lkastar onwesfttBe ktAtions;
12. The nethod of claim

t he. RFI D { agged contain .
11, i AL R i o4 the RET e prtiaise: Wit i e agemi-inished
| eagdodabRAbdUcDbrastcRnBated A9 Wn&rﬁﬁﬁ@ﬁﬂ% pr¥bdsl at the station;
sem -fini'shed goods generated fromthe firs
mangfesoegingige RidPdagged anutaineewihithe REIDIswilei a1 ghestiaipns;
fg%&ggﬁ 'igﬁo%r?ﬁgtgcgn%l}ohp Be tgggds? %}%rba{lcqls 8rh Vevgstg 9not?1§ RtF(l)D tagged
container; and :
deciding what action to perform with the semi-finished goods, byproducts, or

waste in the RFID tagged containers.

12. The method of claim 11, wherein the filling step comprises:
filling at least a portion of the RFID tagged container with semi-finished goods
generated from the first manufacturing process; and
wherein the deciding step comprises:

transporting the semi-finished goods to temporary storage.

13. The method of claim 12, wherein the filling step comprises:
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13. The nmethod of claim 12, wherein the filling step
conprises:filling at |l east a portion of the RFID

wo aggest2eont ai ner with byproducts generated frpOT/URE06/035763
first manufacturing process; and wherein the deciding
step conprises: transporting23-he byproducts to a
second manufacturing process that is for manufacturing
as fi : t t
iy et ol E R0 the M G R B ks d¥iratod
mat érronathsﬁrstmdumf&&mmrgjpmmss;faadturing process. 14. The

d of 12, V\herelnthefllllng step
n‘ﬁi‘gﬁegeé’%thefqaer'ﬁ“f%“ﬂf CQRRIEFS'a portion of the RFID
t a0 §3HsoPttiAhe 85 pdhiits VRS E&oﬁ&ﬂﬁﬁ@ﬂa@ﬁnﬁ% echEfkechQﬂ i§ §dr

manuf act uring pfocess; and wherein the ding ste
comprangsturingiagiebonyl finishedegopd, Where Fhe byprc[dw‘aégm the first

¢ s B geesdBay 3 oty BRGFERI Sboi Batpoturing

t he ptgtksy, r ogati on step further includes recording the
date the RFID tagged container was | ocated at the
station. 16. The nethod of claim11, further

c [ S f where to
14't gggﬁeﬁgd&%n%;mizg% gf‘en{]?{g rf{l%lilé&eﬁ c#ﬁ@ﬁsﬁ | D tagged
contiidlingeat ledst £ poiition|of theelFDhiaggddedointiiner Ivith Winse paicheet from

of Iat'le 16, urther conprising the step of issuing an
al effie Iﬁtmﬁ’é‘l %tB]fln%Q{P@ESStW RFID tagged container to a

W O et 6 BHel RBidinksteg MinpFREHOD of claim 11, further

conprising the step of I'ssuing an alert, if one of the
pl umeighing i veastet 1n¢hmREﬂ31tagg¢$cmmlnwcmBOMg tha meéghtcfnd

RFI D t 9. The nethod of claim11,

fur F%ﬁg%%ﬁ’ﬁﬁﬁgbatﬁ Q{%&? Tof transporting the RFID
tagged container to anot her | ocation. 20. A nethod of
nmonitoring itenms and/or materials froma manufacturin

15p Abe @?gl(’dfﬂfr?ﬂﬁims]l Ingy herein the élpigl’r@gatprlétﬁipcﬁlﬁ@erancludes recorglng the
dafTBVR A M#g? 8&&8885\&% ] a‘?%oeét%é E‘c? nufacturing ’
es ap %)

process | ura I'ons associ at ed
MAth di fferent portlons of the manuf act uri ng process,

rein each.stat.i i ncludes a _radi o frequency
167 4 gﬁmerh%qf climy b T ef CoIBRIERE HE ke (gtn@H%Wl& wupgsef where to

tak® 4 #t@Hs and/or materials in the RFID tagged container after it leaves the station.

17. The method of claim 16, further comprising the step of issuing an alert if the user

takes the RFID tagged container to a wrong location.

18. The method of claim 11, further comprising the step of issuing an alert, if one of the

plurality of stations contains an incorrect number of RFID tagged containers.

19. The method of claim 11, further comprising the step of transporting the RFID tagged

container to another location.

20. A method of monitoring items and/or materials from a manufacturing process,

comprising the steps of:
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providing a plurality of RPID tagged containers,
wherei n each container has an associated RFID tag;

wo omasngs at | east one of the RFID tagged contBCTERR06035763
| east at one of the stations; filling at |east a
portion of the RFID tagged e¥ntainer with itens and/or
materi al s generated fromthe manufacturing process at
t he -y , ¢ o2
B A PR bk AR ncludes o
| eaplurality of dtatibes dssecdatedwitbdifftrentyroationsrof wheemenufheiuring

RFI D t agged container. is_ |,ocated, and recordi t he ., v
1 e pY efeit b aThion S RS e MRS iR B D
t he réddersssasiaied fvithxhektafids t hat were placed in the
RFI D tagged container at the station; repeating the

i nt ®Fragag iamiualiy SREDPirgayd soriger, Mhptsineeach gestaingr has an
gat Q?{ocﬁ?etdq{ﬁff{a' a length of tinme; and using the data
to optimze or Ifiprove the manufacturing process. 2 1.
The lovatihgdt lehst ohabfMth2 RFIDBhggged rohfamersedt IR Catonk o the stations;

process i§ a first uf urin rocess for .
rran%‘ﬁéﬂﬁ_ &hifithR BORIORGY ¢ q%@ag%o%&fm viieitempiAngyorinpaterials
Of gblhioltiof! hhBimbRERIn ASSeRmE biplisfied goods, .
byproducts, or waste generated from the manufacturing

pr ocEsogamg tishBFHD teggbdcdntdihérnyitls theRRIDrypades @ssociated with the
filljl t l.east a rtion of.the RFID.tagge
cont PR o B ke BrdE ot ats e Fifon S FIHRRFID tagged
by pestiksr isQbcH@S hed SRBRNRL B tikdeNthdRitdiRIpdtiast uri ng
process. 22. The nethod of claim2l, wherein the

fi | obtaiping pomrationiabes: the iterhs angl/en mpterisls thet pisra plageddn the

t he ' W.th sem -finished goods
gengr@g{)g%ég%rg%?ﬁﬂ?ﬁ%p%ﬁpg?{aﬁu%iuf acturing process; and

whe mj'featim@ﬁ;egﬁefrd%atglgme PbRaTIRG steEsSmultipbd el fol gﬁ@ei' d&ta over a
sem -fini shed goods to tenporary storage. 23. The

met llf‘ékgﬂb?fstep%éi'ch, wherein the filling step

COMPLihS &% ddid 1d Efindike b ' i D

taggcgelg ?%nt a%l nde %ﬂt%b@ﬁ% utgfggﬁ dgg%gﬁgltng%??ggém t he

first manufacturing proocess; and wherein the deciding

SRR R R R T N—

process for manufacturing a first finished good and the plurality of stations are for

receiving semi-finished goods, byproducts, or waste generated from the manufacturing
process, and wherein the filling step comprises:
filling at least a portion of the RFID tagged container with at least a semi-finished

good, byproduct, or waste generated from the manufacturing process.

22. The method of claim 21, wherein the filling step comprises:
filling at least a portion of the RFID tagged container with semi-finished goods
generated from the first manufacturing process; and
wherein the deciding step comprises:

transporting the semi-finished goods to temporary storage.

23. The method of claim 21, wherein the filling step comprises:
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manuf acturing a second finished good, where the

byproducts fromthe first manufacturing process nay be
W@ e®d/oz9s aw materials in the second manuf act uPCTYS2006/035763

process. 24. The method of claim 21, wherein the

filling step conprises: fill2ng at |east a portion of

the RFID tagged container wiwth waste generated from

the fﬁhﬁg°'£t 1680 H hadionrorag I@FI@P@%? M\Q%Iﬁ‘l E&;Jr&ﬁhcts generated

deci ding step conprises: weig é wast e
RFI froma Hrgefif stcomudactening pre@ess,ohmdg the wei ght, and

i n a ed container. 25. The nethod of
cl al‘%} 5% %cgelcgn}g W‘@ TR ogati on step further
i nC|t1tad§1§orﬁ1@g3ﬂ1E:d>lyﬁﬂ)dhEt€ tdlakRohd ﬁlaBEfaauhﬁE PesteSOMhEk R

was | ocat ed at e station. 26. The nethod of clai m

20, I*erﬁ@mf’@cﬂﬁ??@@ fiishodezoad ephese thedeiprgdusts fror daatirst
wh
tagg tugao% r{g?&g {n‘iﬁ El%:eav e&q{“ﬁéﬂl % 1]ihg ﬁé& ‘}ﬁﬂpﬁfactunng

met poetesd. cla|n126, further conprising the step of
issuing an alert, if the user takes the RFID tagged
container to a wong |location. 28. The nethod of claim

242Qheﬁﬁe&ﬁ&?6fc@£iﬂpﬂl %dh@fblml% fﬁﬁﬁ? cérﬁ de8g an alert,

If one of the plurality of st ntains an
i ncdlimgat leastrbportioh ORmeEREI&glgggbdcmntmamviﬁx wage gaiteeated from
wher ei n, t he deciding step

met hod.of clalm 20
congkﬁq @gﬁm@p@fﬁgﬁgpg PRS°$h#9RFI D t agged contai ner to
anotiRfeih Gfeaiecithg step comprises:

weighing the waste in the RFID tagged container, recording the weight, and
emptying the RFID tagged container.

25. The method of claim 20, wherein the interrogation step further includes recording the

date the RFID tagged container was located at the station,

26. The method of claim 20, further comprising the step of notifying a user of where to

take the items and/or materials in the RFID tagged container after it leaves the station.

27. The method of claim 26, further comprising the step of issuing an alert, if the user

takes the RFID tagged container to a wrong location.

28. The method of claim 20, further comprising the step of issuing an alert, if one of the

plurality of stations contains an incorrect number of RFID tagged containers.

29. The method of claim 20, wherein the deciding step comprises transporting the RFID

tagged container to another location.



