;e3e}}, Lx&\ T~Q0 2 JUL V03 ORDER- HANDLI NG | NVENTORY MANAGEMENT SYSTEM AND
METHOD Field of Invention The invention relates to an order-handling
inventory managenent systemand a method of handling orders, Prior Art The
advent of electronic conmerce over the Internet initially promsed a | ow
cost way of doing business where custoners provide sal esDoZdjysqq t he
Internet. B-commerce prom sed new | eels of profits be cause tra i onal
functions, such as advertising, catal ogues, receiving of orders and
paynents, could be handled electronically via the Internet. However, it

has
been found that the processing of the sales orders is an area, ’ﬂwmw’””mmm”m
costs to the operation due to inefficieacies of tinme. For inst
known war ehouse storage sYSHERR-HANDENGINWSUedriyn | ocating the whessabout s
of products in the warehoguse ecause 0 the nee to visual ly inspect the
products. Moreover, ti nMANAGEMENT SVSTEMAND METHORJ| i ng t he products from
the time of bringing the products out of storage through to shipping. Tinme

is also wasted due to the need to manually enter data into the order
processi ngickhofinvgntionhe ti ne wast age probl ens have bees partially sol ved by

the use of bargR4g. L& WG, ‘tegtégpﬁgw% I However ,
barcodes require a’Fr ngr% ?s si ght d{x‘h@n&%g‘?x}.ea rst &g\/\%zgﬁ%%t c% neans that
t he produmethodeihendipgtonéerpar code, has to be in full view for the barcode
reader to work. Thus, the use of barcodes does not avoid the need to search

for items within a warehouse by having to physically handle the product and
to open sPmgragk boxes to find the products. Moreover, nore trrre is required

o onduct St o8l ke e JEGRUS Syl AL LRI Ll Sl L, oclct

may resulway of doing tasibesa where gusiorhers prouidedalﬁsr@dm we thet ipteagpe E}r:rnmmme bei ng

the itens e ent on printouts
for check?rnéngjstgélgg‘éy%%gf%&?he |nv“§%§§, S‘%%f’/@resu td% n human errors
when r eadiatrdogubs rpreivinged briersAnd pyementsy cﬂnﬂébnhasdlbdrdbétronaiaﬂhmughﬂ barcodes are
rel ati vel%t%h:gap to produce, barcodes can be photocopi ed and duplicated
easily. JUL ?003 2 Anot her problemof e-commerce is the cost of
handl i ng and sflfdwbmghaﬂebefqundﬂmtbhgmcsdsingpfﬂgs@losozﬁemiaﬁxaeeatha | ower

costs of adife w%"%‘q?&ﬁ&[ "c§ ﬁﬁ&cxﬁ%ﬂg&! %8%5‘%0%%25{’% are ggr | ar ger

orders consisting of s are ivere

t han necesSagesystFing, tactis wastobindodatng Bh iwhgicaputrof puduits tp thheatthowegssari | y
| arge bo X DUr S t profit

mar g1 ns. oF P e UE i Aheed Py R RIS AR% MaRRle A BRI P01

sel ect tr;éxyaxpairhapdhnam;mdneﬂm&éﬁmcaﬁbmmmepmdmmpmifamaachor ce can be

made whi ¢ e
an obj ecttg'ooyg?h S%f?rtpmgar |1%1€1e |or§P SQ%@ggg‘gkhg%‘?ﬂ&rlﬁeas fbp'orate at
| east oneardérptdcesqmgobétexms in the prior art, or to provide an alternative to
the prior art r vention Accof 1 f t he present
i nvention, alrh§léims p%%gr%@g‘ mﬁh%veg’ SF2 %‘?ﬁgt %lg%ngent%%‘“lr)@i%na%agenent system
for produc&ckrswhcﬂardrm@tomadateahmtscﬁmdmeebatodmﬁqaunaﬂngepﬁﬁgmﬁm| on about
t he produgts incl udi arlabr nof reduct s; a radio
[ f equencys TGS TERat PRt ok i st Bt R pReode BaRoRUFAR
radi o-f resqmmybai&tcmde sdalle® to work. Thus, the use of barcodes does not avoid the need to

search for items within a warehouse by having to physically handle the product and to

open storage boxes to find the products. Moreover, more time is required to conduct stock
takes because of the need to visually locate the products in order to use the barcode reader.
Occasionally, errors in the database may result in the actual products picked from the
storage site not being the items ordered by the customer. Barcodes are also dependent on
printouts for checking the status of the inventory, which may result in human errors when
reading the printouts. Another problem is that, although barcodes are relatively cheap to
produce, barcodes can be photocopied and duplicated easily.
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identificators that are attachable to the products stored in one or nore
storage sites, the products formng at |east part of an i@;ﬁgb ram and an
order-recei vi ng- processi ng subsystem for receiving orders’ fo gr acts and
ascertaining fromthe database the avail ability and the location of the
products in the one or nore storage sites, which uses the radi o frequency

subsystemto,detect e actual products within fhe st.orage si of, Si:tes by
detesting « nATFlEnbrbeELPEHEOmpR R ihielh 8T bt S b O fne i hibf

or der - r gfifpiMy AsBMRERR Sthe JoWeP S¥&ts &M tHe QStuah PradidisOofféred UBH G¥le SBAP $itetnein t o
detect products contained within a package to be shipped to verify that the

cont ent Sométimpe opdark sefesidiveralsp favd bpeksaare clelivered inbgses thet areefapdarger than

packages_for _containin p ) . i ' dig-fr e
Feadan) Bochaerotie s Prdt Rrbfits Sodieburt 2 Rfsciiseilo b8 biis g e
Advant agesalsbirchaye costfand dbckeaddinBe profiafiaceihg efitiebayingseadabl e package

i dentificator includes information on the contents of a package. In
preferred enbodi nents, the order nay be verified by conparing information
contained in identj §i -\ { [ L1 ol AT to
t he product é‘trltglglra ggﬁg’ta‘gﬁeldn Fhe. %‘3@‘?‘%{5@? %J;toos}r%g ﬂr%gaép «&-J)H})?%%e %?ec?gﬁesm Egﬂ
subsyst erderaijagenfian ehaiceraan bagnddebehichwhistes tame &e kepagk lthes prodacts riafol theg an
order and, ideally, the mailing | abel and/or a packing list and/or a

packi ngePet bp% generated only after the contents of the package have been
verified and matched with the order. According to another aspect of the
present invention, there is provided an order handling inventory managenent
system f or pitdsiae bhjecti afchaipliesgt imvedatmivasercappad a ot aeliaataiantgast one of

I nfor ma'%hleop?o‘tﬁle?r(rjllsJ En tthg %rig; gr?,uo(%ttg p}orcfgcleuaclill arl]t%m%yigé loat?lle lpInE)y art.

Summary of Invention

According to an aspect of the present invention, there is provided an order-handling
inventory management system for products, including:

a database capable of containing information about the products including availability
and location of the products;

a radio frequency subsystem operatively adapted to detect radio-frequency-detectable
identificators that are attachable to the products stored in one or more storage sites, the
products forming at least part of an inventory; and

an order-receiving-processing subsystem for receiving orders for products and
ascertaining from the database the availability and the location of the products in the one or
more storage sites, which uses the radio frequency subsystem to detect the actual products
within the storage site or sites by detecting the identificators of the ordered products;

wherein the order-receiving-processing subsystem uses the radio frequency subsystem
to detect products contained within a package to be shipped to verify that the contents of the

package correspond to a received order.

Preferably, packages for containing the products are provided with a radio-frequency-

readable package identificator that contains information on the order. Advantageously the



and | ocation of the products, and physical aspects of the products,

i ncluding one or nore of |ength, wdth, thickness, vol umﬁ ?rJU’fizﬂﬁb“

radi o frequency subsystem operatively adapted to detect

radi o-frequency-detectable identificatgrs that are attachable to the

products stored in one or nore storage sites, the products fornmng at |east
kovent or nd a ord e vi ess .ng su mfor

Fecei vi RO IERRLT i3 pRRa RERGOEER, HhyeS RRGRRIRE it PR ShEohnedt o

avai | abpidkhye.and t he Iocatl on of the products in the one or nore storage

sites, which uses the radio frequency subsystemto detect the actual

products within the storage site or sites by detecting the identificators

of the ordergd PIAAUCt SRl e 2hle Yord&{“?nrfag%é‘bﬁﬁhédnﬁg“‘fo%? dﬁﬂgofn%ﬂa% no"

packages for e produc S el adi ng vo s ‘and”physita heRsions o “one

or nor echtgiked) s - thd MRckigdeidenef@itor With pthe ciissti fiditcry hatshcimarale peoduct or

operatively adapted to select a m ninumsi zed package capabl e of contai ning

t he proBipdictsin thedackass based on the informati on on the physical aspects of

each product or products in the order. 0 2 JUL 203 4 Ideally, the

sel ection of the m ninum sized package enabl es the

or der - r ecei viThgprorasssivigg pudesysne nubsyseal amd)atgenaatm' aimitingldbbel esand/@oat

required to dellver i he ge to ust orrer

or der - r Beaking Ry-fpr @@B@g.ﬁgoﬁ @%f@ﬁﬁy,stﬁﬁmlg}gabw WfrecRasking lish apdier

| nt er nepadidh mg 4 Eéhofiied 41§ aRUSHE EBitEntyoF thelpALBIg3HalY Bodr V(¥R h@ hatched

concerning t mum del very cost er-Tecel ving- processi ng

subsyst mhhrthg/oﬂder adapted to electronically receive orders, and ideally

receives the orders via the Internet by the user entering order information

into a web-page. Preferably, the database further includes information

stored on ea@aRc&lling"® heREH hdpeat Of the PrRSerl iAQEntANGhdreds ippABEP M order-

managenment system may include one or nore sorting stations and a nunber of
bays, whandding naveptomﬂumnagesnmsys@amﬁora)r@hytsatncludeng;r each sorting station

bay. I a pr SCERPRR AR B et HAERRROR Ao nE preiBe o B ASpBRIIL

port abl end &statiod bEHeEHuTLE ARt RGhysieni sfedtdaf thegdbﬁﬁtﬁinélhﬁng @mator gforefofa
product in the storage site by detecting the identificator thereof. The

por t abl EEngtiawiigih, thickness, YRlyme OF weightt e | nf ormation for a plurality of
products, ang, F 18%?{93%%%%0 ts?s%%n? o Qratlﬂ&? ét@{i)% Wt Ol g%&eﬁgy-ﬂgtte@tg@l%e

which is operative I'e Teadl ng via a
t r ansm identifichi®anthat Advattdchgidous| tie pndsdmtsasqorenlducbne sarrmmvgtdrage ceites,t the
storage | ocation, the Eortabl e reading device is updated to reflect the
pr oduct PERuGTs forting aldgash patt efian BVERERABRY  t he portabl e reading device

downl 0ads 1 04 NerdBRibRRR-ABLASHR! ity S8t 5 3&§¢Hﬁ%soﬁe§te b n%ﬁilféﬁés Rigcked

via a transm ssion neans. e pr duct ¥ manage e or
i nvent onscerfainingefremtthe yleitabmerthy abalalbdnkandwnhqolqcam@domanbducts in the one or

Al ternati vel t he pro b one or, nore of .co te and
Conponeogs “Bine ek, Wi Brb Mepmiie” P REcy Rilem B 4Rt Le druhl bioudh
prescri pithfithe slédsze sitk A SitdsdPQRteRtifly BRTHE R cAioBLSE the ofleredPrbdutdd3 s

I nformati on on expiry dates of the products may be storable in the database

and/ or on
Preferably, the database includes information on packages for the products including

volumes and physical dimensions of one or more packages. The order-receiving-processing
subsystem may be operatively adapted to select a minimum-sized package capable of
containing the product or products based on the information on the physical aspects of each

product or products in the order.



the identificators to identify and | ocate products that have passed their
expiry dates. In a further aspect of the present inventio Lhﬁj‘s if

provi ded a nmet hod of handling an order for a product fronVa B i)ry,

i ncluding the steps of using an order- r4ecei Vi ng- processi ng subsystemto
receive an order for a product; obtaining information concerning

avai l ability,and | gcati,on. of e pr.oduct from a, database gantail ni ng. .

Mfor mt i on’ K5Rlv BRStiRiehcet M BURGHRYsehE RRkaR BORIG EBNbefrdigivine:
| ocat i oprgebssinpesuBkeeis to tdlcdateathhhitiMOAEREY CePrYaireMo dstivedtieifickasdi 1o
frequency subsystemto detect a radio-frequency-detectable identificator

that i sthetqusiomss to the product stored in one or nore storage sites, the
product form rt. of .the inventary. verifyi h roduct i.ned
N ehin a packige s BBl RbyuBat perdid BbafBiC R Bl GRGAELBNG

t he r adipfovidesiBRCyustonikgy $/ith ihit@actad id€drmatioR dbrefdifg the Meiyimoheth @elivdl @ost.
identificator that is attached to the product contained within the package
to be shipped. Preferably, the nmethod further includes the step of

providing th . I I i a 1 .0- - kage
i dentificat o?h? ?\Og &%g%%lglflggjr?‘%% %@ig?%%\érgnn{aﬂ?eo? %Jé)?%%\%}%ﬁ{rg@g%& F%/C;BR’t%he
radi o- f oadpus; aay ideatid abdetvep ahk agiers vientid nteraétdry thealselageriny ovdeninfommaiont he
contents of the package. The verifying step may include conparing

i nf or mai®8Ad WErR38Ened i n the package identificator with the identificator
attached to the product contained within the package. In one enbodi nent the
met hod further includes the step of generating a mailing | abel and/or a
packi ng | i st Peafellably, athpadhiahapel ifethelr oknchmies i nfommtondetored ton seaphebér thisl e

t hat the i.ling label and/or a packing list and/or a packing list is

gener at é‘?fr‘T‘ghF‘i}O‘gfter the contents of the package have been verified and

mat ched with the order. In yet another aspect, the present invention
provides a nmethod of handling an order for a product froman inventory,

i ncl udi ng t h@hstosger-hendlirg inyeatory miapganaantisysten- pay desludengnes ab syose sating

receive séiﬁor?sréjn a r];ucr)ﬁbe‘ff‘1 OP{)E%%EJ\% érein 29 pr%dil]cttjlfs e%sgll)g%eé oy bay at the or each sorting station

together with an appropriately sized package for packaging at the assigned bay.

In a preferred embodiment, the radio frequency subsystem includes a portable radio
frequency reading device that indicates the location of a product in the storage site by detecting
the identificator thereof. The portable reading device may accumulate information for a
plurality of products, and preferably is able to upload information from the database which is
operatively connectable to the portable reading device via a transmitting means.
Advantageously, when a product is removed from its storage location, the portable reading
device is updated to reflect the product as having been picked. Preferably, the portable reading
device downloads to the database information on the products that have been picked via a

transmission means.

The products managed by the order-handling inventory management system may be
books or printed material. Alternatively, the products may be any one or more of computer
parts and components, software, vehicle spare parts, medical products and prescription drugs,

video tapes and compact discs.



obtaining information concerning availability and | ocation of the product
and physical i aspects of the product, including one or Aiﬁ 3 ﬁﬁaa
wi dt h, thickness, volune or weight froma database contai g Vbt tion
about the product; providing the |nforgat|on concerning |l ocation of the
product to a radio frequency subsysten j using the radio frequency

subsystem t 0{:&(2 183%1{&@ rgrdggfg%lfl?l?e rog&'}tg (r\i{ gbge sté)rggl@tlh ftljtl thaﬁé aﬁ%t ohs

attached to uct in-o st’orage ‘si product
form ngtli@adéntlﬁﬁ:atbﬂﬁo lideneify Sid/locte pfoelmatb |th/at hiepdeddahais explfycdlat@bes

I nformati on on packages for the products including volunes and physi cal
di nensi ons of one or nore packages. Advantageously, the nethod further

i ncl udes thegs I ' ' =y %ﬁﬁﬁ

cont ai ni ng t e£ g‘fﬁ%% ?&cﬁﬁ%lh%%r&eﬁi %Qg‘ ep{hgr%;ksl ?&‘h&gﬁ ca ctal }ls)arllléﬂuég an
M ni munordet for apyodues fromesiUinvadorypindRidingahe stogs gfackage to the custoner.
Preferably, on-line custoners, connected via the Internet, are pI’OVI ded

Wi th i nt er acBsipRan ArdsF-Feeeiving- Eréﬁ‘%,sémﬁﬁhlgf)’ﬂ?@ tﬁtfﬁﬁw ?fvf@F Pt Dr aW| ngs
In order tha t @g‘&@
t he |nvent|o§1 g{ﬁgl dg&gfgﬁ %&Q {;}f ?mea%elal e on qg&\?\not?ﬁﬂre erence to the

acconpadstabege dmaamnmsnfdnmamm a‘thmt theguoduct; i I | ustrates a schematic di agram
of a storage site t es an enbodi ment of a order-handlln i nvent ory
nmanagement s?‘é’t’@rﬁl&gh gRationqeqneemyle BFB*&RR:P thg grodyct i eni@ Wa%ﬂ%%

Fi gure ﬁ"‘b%g,ﬁ . the screen of the handhel d radi o frequency reader which
shows t ereabouts of a particular book in the warehouse; 0 2 JUL 2003
Sb Fi gure 3 isingtheangibdresoemyrsubdystenetoujstasaal irardjo-ﬁmcjuezimwdletrata\btegdemifmatml

where the handhel d radi o frequenc "RF") reader downl oa
"o or b Beteb Bhardi CHIERH ehe o wos F8ege stlfh AR el (o5 E PeB Mt o
noni t or tiRtintdhgor§Or ting station of Figure 1;

verifying that a product contained within a package to be shipped corresponds to the

received order by using the radio frequency subsystem to detect a radio-frequency-detectable

identificator that is attached to the product contained within the package to be shipped.

Preferably, the method further includes the step of providing the package to be shipped
with a radio-frequency-readable package identificator that contains information on the order.
Advantageously, the radio-frequency-readable package identificator includes information on
the contents of the package. The verifying step may include comparing information contained
in the package identificator with the identificator attached to the product contained within the

package.

In one embodiment the method further includes the step of generating a mailing label
and/or a packing list and/or a packing list for mailing an order. It is preferable that the mailing
label and/or a packing list and/or a packing list is generated only after the contents of the

package have been verified and matched with the order.

In yet another aspect, the present invention provides a method of handling an order for
a product from an inventory, including the steps of:

using an order-receiving-processing subsystem to receive an order for a product;



0 2 JUL 2003 Figure 5 is a sanple screen of a conputer nonitor at the
verification station of Figure 1; Fiwe 6 is an exanpl e of radi
frequency box t~, the radio frequency conmponent of the ta& zei“i}g @mjden
behind the front panel of the box tag;s' F ~aures 7A to 7D provide an |
exanpl e of a single continuous flow chdtt which describes an enbodi nent| of

der-handl.ing i. t t. Sy.St The | t d i.bed i
and”ascer —ai (IBPEBIFRRGY POTEaHE AT AL es o hiBE ARebPoatf Bhgca "
exenpl agspearsioodh fict9 fncliiEnd bES 61 ok d ¥ M@ widfhd t1FEIEHEE Bhirke Br et

di agram of the enpbodi nent of the order-handling inventory managenent System
of F aufrem|a datghasecanriniag inforimtinndbesithe prduetri ng to the drawi ngs, Figure

or der - nandl | WG 10 Qe PSR Ak i BRRE of i, BEEOGEY RE g, Begyency

war ehoussystéig; managenent system nay al so adapted for a business wher e the
products are stored in one or nore storag%sites. A bl ock diagramof th

or der - hand| i wing theapdie dieqnencysubsystemsipgictast # sadirfgauanay-detgotablegdentificator
exanpl e . L I v, "M, SCt o i . [ e to
a book-tshgf 5 Jr?]‘gc e@stlgﬁfésé%d[l{%gﬁ %Eg?rpnégig ltggregg t@ﬁ%%@%& teheﬁggdgégg?%ﬁ%gaﬁrﬁ?pr ge
nurmber the ilbveakowyf ormi ng at | east part of the total inventory of the
busi ness, but the inventory al so includes out of stock books that can be
ordezed. The total business inventory Deny be in one warehouse, or sprebd
over a nunbep.@f r el ' i RAlohS i gt ' 1ol
books 11 are rset (g?e > on s%ag)?%éeg{c}{%g% F}g?s ororns(%rg %%gg%a%kéyﬁ BJ.OHPEHS 'SI ﬁ‘gg?alhg\
shel vesvdlomes el piosical dinensishoofvrieror Maye packlagestay be stored in boxes with
t he books bei ng hidden $om vi ew, When a custoner submts an ozder for l
certain books, the task at the warehouse is to |ocate the books in the

storage siteadiiflagedudly] 8 il dInRKks ihQudQrihd &6p ot ﬂécﬁﬁ? afiniieh il

books, are packed 1n boxes for shipping. . Preferably, Ti

(1)

€ F y, titles of the sane
book ar padkags capableef certaiming tbe producth I heiseleoténg st€p mpy includesalvstatipgiaodi nent s,

books of .t.he s title may, be scatt"Pzed throughout t house. The
toe of i Fefent i RalkE BashEihe et B FrSher, dipBBL R graticor |
books t gusesindr®cRdhREtt@Ph ke Inf@BY Bt Brovided WilteineerhdiRg iﬂbﬁm&mr&ﬂcemir% tBe JUL
2~3 Each sorting station 20 has a nunber of bays 21, 22, 23, ,24, 25, 2B,
one baympamyi dgliveeseastl f or each custoner order. At this bay, tile books of
the order are assenbl ed and packed each into a box 30. After the box 30 has
bera packed, the box is taken to a verification station A-O where the bbx
i s checBeslwihgs see that the correct books are in the box. A postage address
| abel also is aizixed to the box. It will now be descn'bed how the use :of
the exenplary inventory rsanageai ent system using radio fi-equency Ih
devi ces, hasyz&d hS : : =Gienat g&ﬁ{‘ bl rs Eac
book in the ware ogéﬂgh;élsﬁgﬁ%@igle%ﬁgme?ﬁ?e gﬁfyﬁggﬁﬁo??’c%dtlorl Eﬁtg&ﬁ{el% the |
i nvent omyentsorsare desdribed byavayuofiesample ondy, stithusésencaltd thelaecdmpdayimy e pr ovi ded
with identificators. In the enbodiment, all copies of a particular book
title eJ@WIEVE WHERT own. unique identification number stored in the
identiucator. In other words, ten copies of the same book require the use
of ten different identification nunbers. rn the enbodinent, the ;
i deat i fi cat oFigues killugiates 4 pehgmetie diagrhanof 4 storage gite thatjuses an embodiawent phan t

i ng

i or et g s oo e B et R 0 e iR 8 10

det ai | swahousehe | ocation of the book in the warehouse. Al this~is stafed
in the EPROM nenory that is readable by radio frequeacy. T3ze tags are
passive in the sense that they have ao power source. The EPROM have

t he~capacity = "y i \ can be
used 10 chanpEii o dnE tre b ELATREE bR ncpBBlcR A RANARBANITYER (10

t he tagwhereatsuvsofiagshriiciflardmpok e thewsarelsouseiut t ed fromire radi o frequency|
subsystem the tag becones "energized .' and emts radi o waves that car
the infom ation stored in the EPROM Such radi o frequency identification
tags are provided on the books ("RF book tags") and on the shi pping boxes
used to ship the boobs to the custoner ("RF box ta~s'~, which will be
described | ater.

i
|
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0 2 ~U 20 s Database The inventory nmanagenent system i ncludes a dat abase
70 capabl e of containing information about all the books.gﬁ?guﬁa?mﬂase,

whi ch resides on a conputer server, need not be |ocated oh the sane site as
t he war ehouses, but maybe connected by, pnetwork to the various storage sites
around the country or, indeed, in diuerent countries. Radio Freouencv

Subsystem T i.nvent or . Bagengnt tem al so i ncludes .a radio..frequency
subsyst em 80 EHEcH o rompleersh LR b B Dl Al e g R s s e

pr oduct antiRel@ i@ frefdnRy $TRI" Y @éadet {iflGads bng doWyRAls PiforhfatiBAbetwedhiigd to a
particul ar configuration of such a radio frequency subsystem since skilled

engi needatahgs@i create a number of nodi ncations which can detect the

i dent zf zcators on each of the books by means of radi o frequency detection
technol ogy. The radi o frequency subsystem i ncludes a nunber of conponents
t hat use r adFiguenidenampleaeisenloddoinPuic? ADa{tEN at ity @it staordetMEeae 1t he

dat abase and an order receivia~ processing subsystem The radi o $equency
subsystem i ncl udes a handhel d RF reader 50, the RF readers 52 at the
sorting statzons 20, and the RF reader 54 at the verification station 4J.
Or der - Recei vi ng- Processi n~, Subsvst em The i nventory managenent system

i ncl udes an order-receiving-processing subsystens 90 which receives orders
fromcustoners.  The order-receiving-processi ng subsysteao, upon receivVing
an order, checks with the inventory nazzageneat systemto check the
availability of the ordered books in the inventory. If available, the
systemw || instruct details of the custoner's order to be uploaded into

t he handhel d reader station 60, where the details will be uploaded to the
handhel d reader 50. The information that is to be passed fromthe database
to the hana' held i Z. F reader will include details of the whereabouts of the
books in the warehouse. For a nationw de warehousi ng system which are
found in |large e-conmerce conpanies, the inventory managenent system can
extend across the different warehouses in diaerent states or countries. The
i nventory managenent system can check the availability and | ocation of a
book in any one of the warehouses. For instance, warehouses are in
California, Texas and New York, tb.e inventory managenent system can
identify 0 2 JUL 2C03 9 which warehouse has a particular book title, and
al so where the book is to be found in the warehouse, even down to the shelf
| ocation. This is possible because each book has as identificator that is
detectabl e by the radi o frequency subsyst..-m The idenfi~.cator of each
book, even books of the sanme title, has a unique identification nunber
stored inits EPROM This uniqgie ideatity nunber is used for tracking and
tracing the book, and for financial accounting puzposes. Wen a custoner's
order is placed, the unique identity nunber stipul ates which book is to be
assigned to fi,rt the custoner's order. Database The inventory managenent
system has an inventory database. \Wen the ozder



xecei vi ng- processi ng subsystemreceives an order froma custoner, it checks
with the database whether the garticuiar book is in stock and the

wher eabouts of a copy of the requested title. The 02 JUL 2003
order-recei vi ng- processi ng subsystemis connected to the database 1 n order
to access znfozmatzon in the database. Tn the ernbodi mt, the
order-receiVving-processi ng subsystemel ectronically receives orders from
custoners, for instance, by Internet. The database 70 includes infornaation
that is stored on each identiucator tag 12. T ne data of the tag fornms an
integral part of the database. As seen in Figure 8, the radio frequency
subsystem enabl es t he dat abase and the or~ar-receivzag-procrssi xzg
subsystem t o AEESSISEHATPIErSETem el AFRmPBiSt BPRIE 2f the veriicetenatatdonedt or t ags.
The dat abﬁ?&il;s stored in a conmputer and includes the follow ng data:i) A
pi ctzwe catal og of the front covet of the book; ii) D nnensions of each
book, i ncl udi § i5ree cwarapleef yirdio fegigncphex tagthbmdiodreqeacyy cozxr spondi ng
to the ti ook %@?{ i responding to the

uni que idéednt ° %nég{}?%ﬁgﬁgﬁﬁ%&dggggrﬁeng on t@gﬁ:gf%éﬁ?’lggg’cat or tag; v) Pallet
| ocati on or biliguresdat oI mhedear ¢remplbok a singls contautousTiw-databiksie cont ai ns

data rel atj Role AT S : §}§%a,= partic~slar, the |ength,
wi dt h, tﬁ%ﬁ%@%% vq%@kgﬁoﬁg&%ﬁ#&g’ﬁ%ﬂ&:&g C %%E‘.‘n%ﬂ'csh:c%,?hff a particular
0 2 JUL 7pf8matipnidesskibédinand mjcatidinabienfromthe flovachanieineldidd inthe each edition is
consi dere i 1 i nventory, since each edition
has di ffe@%n% pﬁi%&g{gﬁgg%égﬂgg%ﬂﬁ%gﬁép%ﬁ%& Ié’aarnai nformati on of each
book, the or d&igwetsiablovy-dirgome sfthnemimdsgs vEthe oalesbdndtissinké&retoyot al  vol une
and wei ght t . S,order. For exanple, if a custoner orders five
books, th%a%%?fé%ﬁ??}é%%é\?iﬁn%@brlbcessi ng subsystem cal cul ates the total

| ength, w dth, and hei ght of the books of the ciatoner's order (when
stacked)_,D d&a0s g&i;gngh the volune and wei ght of the total over. This
cal cul ati emto match the order with a m ni nrum si zed
package that Refominggs dmrdrawings Gigure. lillnsttalre aockteratic fagmmanf@nds . a situation
wher e unngge i 1ar ckages..are u to ship snpll ampunts of

o oduct | Sheegan/cntanAblE: AU KAMERIRL ElREY e B i B e BTRHTE S D

busi ness stemgzesie prearedasies] The menambaltagsen sy also ndataisfor abuwsingst wisie on

physi cal unber _of ckages| 6oxes, such as volune, |ength,

wi dt h anﬁ%@?é‘ﬁ% %{mgrﬁgmvanﬁ%&m sg?(rﬁ. mi“ﬁus_, t he order-receiving-processing
subsyst em nat dhidsckidiagra of the nrdeabiadlber ineeuery etntgroencdystes it Stowarder of
books. Thﬁ%‘k_%he present enbodi nent avoids a wasteful practice found in
prior art BuSiness systens where orders for small nunmbers of books or
products are §hbppe:qbleiﬁth@h&mtﬁrymnagemchﬂygmisdmmmmmm:‘ﬁba pr esent

enbodi ment _sel.ect.,s a m.ni mum si zed package.,so that shi ppi and post age
costs canq’ 5 'scr%fu%ﬁlﬁ“isl?%s& ﬂl‘en" "eessé’ﬁao a5 %,Ctebflc‘i)c’ﬁp?ﬂﬁcaéargg %rlc’?or der

busi ness ewmoks fosminkatlenstpatt ofehk hl ppéungybé sl bidnesgdut the idvantonraker pri ce
ranges. Th se of. stand rﬁ{j‘hi i f.ees .Cc i ncrease the cost to such an
ext ent tﬁﬁgufcﬁg?t@fﬁgcg%oo% g?mg’ﬁﬁgégggtaﬁ%ﬁ%ﬂtfuﬁﬁlgss\bﬁ‘éeﬁt%%aﬁ °BY oducts over
t he | nt eravetwarcharse,ionsprasmtever b furhiee opwhehowded in vadiows pertdxsfalcowsttse t o be
ordered, the standard shipping fee is . often a |arge percentage of the total
order. Theref ‘;S”“:lcrll:j?cf?gs zfé?%Omgr?Bﬁg?lﬁ?n?a&cfﬁé%%’igF%ﬁ%ﬁ gd)%bg‘gﬁen a shi ppi ng
cost t hatshelsestliopthabeodks (o siowh iAFipurel) essebe\stordd ih bexesiwith thdisocklbging ng cost s
to be determped on a.case-by-case basis, tang into acgoun e ghysi cal

i e orfSoh BoRaTgh (VR ARG, St gt e A BOge et BF Cne

I nvent i ORyAateueqsHIesdatthé Bodkh & thBEtEfaB@tite, 4d¥t6 biRE theBosKs 6 Betifg ni mum
delivery cost can be grovided to on-line custonmers in real tinme. \Wen a

cust oner SEEGRTZ verdhe beoky ree nacked B baxes fof BUPRIBEt oner i ndi cat es whi ch books

are to be or defesT @b WERL Qi HIRNAYRERM thS ¥ah&ieal5a8e iHoRct 1, 66MaL i ON i n
the database to asc;,rtain the location and availability of the particular

titles ordemeeEmbpimenissbasks efthe gmpditie aaydieseatsied ieroughauiies FRCLSES t he
products b ' ugﬁ:}i% ; 03 a

receivi n?%%@%@%%&%@@sgi ca gﬁétégtébﬁé%ﬁﬁr%ﬁgﬁgﬁa%ﬁnd shi ppi ng
costs. Thomstedemilparegashess pf mhere dety afesstaredinsnitted on-line to the web page
for the custoner to viewis real tinme. In other words, e-comerce custoners
need not gay a standard shipping fee, but can be provided with information
concerning the absol ute m ni mum shi pping cost of the order at the tinge of
pl acing their order. Order Processing An exanple wll be descn' bed of the
steps involved with the order-handling inventory nanagenent system In this
enboai nent, the order-handling inventory managenent systemis able to be
accessed by custoners either ele~oaically or via the Internet. In the case

Y .. e o e N o . - o




el ectroni c data exchange. The Internet order is transferred to the network
serves through a fixewall. When the order is first received, a credit check
i's periozned on the custoner's credit card nunber, either by the
order-receiving-handling subsystems or exte.~ally. The ordeR-jgce)gsno
subsystem checks the database to see if the ordered books are In stock in
t he warehouse. This is achieved by attenpting to match the book's part
nunber with a correspondi ng nunber in the database. If the book is not in
stock, a message is seat to the custonmer by e-nmail asking for consent to
partially fulfill the order. An order nunber, unique.to the particul ar
custoner order; is generated. The order 7nunber is linked to the custoner's
name, deliveryxgadd 8 i .5 Al IS 4 .i1n fihe
dat abase. The or de?ﬁﬁ%’rrr%ggn??gaggs tBgt%gig%l[%rsﬁ,i’%@r‘zb’t’?g’c%?f%%ogénggyg%c nting
pur poses, abogktaddpieachestonss otdst. Adthis bayhibe beaks of theoeder arvgsembieizaing
subsyste I : he hays 20-26 to the order nunber.

Col | ecti &gﬁgg&%&%ﬁ%b&&&bm Stbra~e Referring to Figure 1, a collection
wor | nzan 1.5 i 4festhe §red0 bas bead pagked, thiaborbis tdken to overicaticngpeationdé wor kman
searches fqr. : riicular sorti atjon nd retrjeves books
for all tf@'ﬁ%&gg%n& tgé%c? dg%rsﬁ%t%t%&“bttr?@ oa%%ilsnst%:% % %@%ﬁ(?ﬁéﬁe% th this
t ask, 0 lébelalsn B@EXet ethe &ak.o frequency subsystem i ncl udes a

d -1 i nQ-. h i d d ide th K ith
poduct | ocal | AGeRRBY ARl 8RRl BEA S5, Reputc e v

i nformati on conhcernrn
product - | egsaérh,nGingppHo deqencynddvices Rastoeie idn cleedibpesds moreadicdasty scanner 50.
The handhel d scanner 50 ~is able to detect and read the identificators 12
on the books 1 I . An RF antenna of the handheld reader 50 continually

em ts radilépfifienqoency waves. The identificator 12 on a book gives a

response when it ,comes_w thin the reading,.range of th ndsﬁld scanner. At
Do ot PR AR R e S o
numer ous NS IB Spr venk oy wirelidasesyl oslESPONS & e boo , or
t he ident |(i,é8gf ct)he book that it is searching for. Identzficators are read
and proceé BHEHEE at a tine by the handhel d RF reader 50 (although, to the
user, thi dndppedodicieot, A paEes i prititdndous g cach biveaheghokhenigdent i fi cat or s
are resporllgli to the, handh Ig@r.gaggr talfg %tbcthe sgrre t.i ne. The RF reader
SO does ndT™ERFATCR AWBBTLTI® JEengFatn 1B GRFE SYOFYS B8 CORIST 05 #8Cei ves. T' ne
col | ecti onoglbreyaiteate bse efsasdfientidmndhieltion seasrer 50 to "upl and” infornmation
fromthe databaseg 70, The inpfo ion fromthe database is transm-tted to
the handhel - S ELiRGROBY PR S SEPRaBA® S Y SRR HE g at t he
handhel d remde Figital. Ths tf0 inshdesn hitense adterme abd an RPROMOMe cordtginingmruni cat e
wi th the database 20 vi radio frequency termn 60 unb of such

t envi nal s P@%&Bé?o%f\{%aqg%ss B%‘I‘lé“ﬁ%ﬁ%@%ﬁé‘&“?‘fﬂ%& %moktdﬁgﬂwg use, to
make it cOsvasod €fthe bodk ih ke wibshstsanAll this & etoted|in &d BEPRONV mepfopy thatison into the
handhel d sc er 5Q.fgoru t dat abase .vi.a 4 he nearest .station 60. The

t ransf er W%Fnﬂ?hﬁgﬂmy FRE RSFHBIRF SE8sg APV abase can
occur t)_y @&bbﬁ_ﬁheﬂﬁtﬁﬁm ﬁﬂcglﬁefaﬁmtyﬁ: beCPrugeinh ai’r.inﬂiétg&zsgahab;adimf r; {?ed
connections. us, e handhel d scannef receives, uplo or.nZation,

bt a1 ned MERIEHE ¥ AR CEioot Fanes S HE GHSPRBIFPL (h EF BF BEBbut s of ¢ he
books)  f ORage aWherDIhE @is rddBive antraguéicy Wadesi citéd edm &ie ridio eguenandhel d
scanner's 50 screen |%ﬁ;hovm;|‘ in,F Daure .2. The book's identification (TAG
m is shofkpsy #1128 DRFQIRES | gReraifedr AFTIT L2 VEHE e FAROUE OB t h t bzs

i nformati QReediik e Bvde@r wal ks directly to the correct sheif'~~. 0 collect
t he book. Wen the col |l ector workman reaches g?doarti cul ar Bta=| t or shelf

| ocation, the SwshIadip fsgeenesidentificationdess aprey e BPaA boxes, and

i medi at el i Bl.e6: i js f t 'ggpppgbg@ £oNn
containedh%ﬁ)gﬁgb%%ﬁggggggﬁﬁgggggﬁéﬁ% &ngﬁﬁféﬁﬁgﬁ?ﬁg data in Fﬂg handhel d
reader 50whidhevill badescribedlptsr.t o i ndicate that the pazticular book is in that
box. This avoids the workman having to open the box to search for the book.
It al so 0 2 JUL 20i1 avoids the worker having to visually inspect the
products for the expiry date, Instead, the ,. handhel d reader 50 enabl es
the worker to go directly to the location of the book box and pick out the
itemfromits container. Upon the fist book being identified on the shelfr
the information in the scanner SOis automatically nodified to indicate
that the first book has now bees "picked", as in Fi~ure 2. In other

enbodi nents, this nodification of the scanner's information may require the
wor kman to key in the nodification. The in.~rormation in the handheld
scanner can include the books of a u, 3raber of




custonmer orders. This is nore efficient than having the collector worker 15
go into the warehouse for each custoner order. The system automatically
consolidates orders at hourly intervals or at any predeteznained interval.
The data for the consolidated orders is downl oaded to thegljagghepgg3scanner
50. To maxi m se the use of the scanner's nenory, only the unique
identification nunbers of the required books are downl oaded into the
handhel d reader, so that it can "pick' out the book. Post-Collection

Undati n~, O The Database As the collector worker collects the books from

t he warehouse, he alters the data in the handheld RF scanner SO to indicate
whi ch books have been "picked". The imfo~atioa in the handhel d scanner zs

t hus becop], gore up-to-date than the database infor.~ation concrning the
wher eabour‘s*%‘th'e books. Hence, after all the books have been coll ected,
in order to syhehrisatorgmeageioedt ysham ingludest dviataharekidrcapabkest cohmintrendhel d
scanner 5 " i_nf: | Lhto tine database, so that the
dat abase a%&gm?ncej%\g%ﬁ ?tﬁglfoot '?shg %%agg%hgé\%em %ﬁ/"ﬁ@@ﬁmplé%%ﬁ”’f% t he

war ehous enstive locatsd off Hiessamy sitsus dlrel warghouses tintl stagbesiohnatid by nebedste td fie dat abase

mght indjcate that.a ¢.. ~tain book i.s. in.stack when in fact that book has
been rerm‘\’/aéﬁ ?%%F%ﬁ%s\%ﬁ%%%ﬁg%@g*ﬁlé Wgﬁl%éﬁgﬁﬁtccﬂm?’ﬁ% data to the

dat abase occurs in the sane n~zanner as the infornmati on oa books to be

col | ected os,_i ni ticggl | oaded from foe database. Figure 3 is a sanple
screen of ~t %drﬁ%ﬁ%& downl oadi ng terrninai where the handheld RF

reader upl oadsIlerigvetdtom masgementfsystammblsoinclhédswaedio fldquaday sldvepsterm o ne screra
shows two

1. :f terent des,...one during_.upl oadi and the other during
downl oadi .Chﬁqagscste(rag%ﬁt °é|g?ﬂ§’ ¥ %"ﬁBH&?&ﬂ“"?‘Wé"‘g’Fﬁ% OMNFFRTR 8P €fat has been
downl oadegltes.tTe idvegtion # nbt lickited209Barfichidr chffgit-tioh ¢fkuichA ridisBequenand t he
sorting station 20 t t he. books are to be taken.tq, as .well as the nunber
of i tenZSs‘%BW?ﬁnbé'&éﬁs GAFOgiRSeTY il FEPL aAYm Fﬁ‘ffg‘i‘c??g‘?‘iaB?Psi @g?ﬁnlcgpcﬁ n respect
of the dowmlidzatficagors dineach uf (48 $60ks by tdeensi dTtadidREquelcy detdefod ©tlinoldee. dat abase

that the ite hav een collected f.romthe war.ehouse and are r.eady for
sorti ng. Aftg‘rirqeﬁ@de"?%f’@feﬁﬁﬁ“ FYSHRIDER a&%é?fﬁéﬁ?‘&%%ﬁﬂ?ﬁ@ﬁﬁ flat i on t hat
t he booksirkfiescyrednoleg) tatinefdr A sionttafvesn t=idagbat ahd Sordér-deteivifgt | ate t he
sorting process. Fugal %ul ation or" A~nrooriate Box Size Whbhile the collector
wor ker ~ 15PTPES¥BE FEYS Y t he books tom the war ehouse, the system provi des
the worker 27 "ﬂdcridiegﬁ@rkch&yuéxb@me&tihﬁﬁuemmmwwm& em&h@mwtmz i zed box
to use. F gi ven boo rde e qQrder-receiyi ng-processi ng subsystem
draws fi rg#ﬁttaﬂ?ﬁoﬁﬁ’[géffﬁ’gﬁs%ﬂ?ﬁ%@?&?@%@ﬁ@ﬁ?@&?%ﬁ?o 7e of the ordered
book(s). The total volunme of the ordered books is calculated. The
order-rec8irdvij :-pr.ocsssl n.g Eﬁ%Séstem gueries the database for di nensional
data on tHESFEREGE es, and assigns the mninmum sized box
that is necesspielneRtoffinBnazBiBel bFifim inEiRee MfordepeciRingsiraassiigfive a code, and

the order-receiving-processing indicates the box to be used by displaying
t he box' ssu@sa&@?ﬂg’hg%fe‘f%%e ??i%f?ﬁ”ﬁ’rs@&@?si ng subsystem di splays on the

term nal 54 wWitehrddpyedsivifgeirodebingd0¥sykieml Gfon rédzaaly MeyrdérSchiesiedvitio recei ve
the boob 'gf,a articular order ‘nugbgrt%‘. Thaz),sorti I Eg rlﬁr. 7 obtains ;he
requi red BOLEVERGY DaRgemANE fystea chesk tisAyailabiiy atilr g ’fég%@" P Feat e a box
tag to beingdntag/TegvailableNBe §y8%m Wil iRubtHeleat Bslcisthnidie os®@Aifebd hat t he EPROM
is progranmed with information fromthe order-receiying %%(F:}g si ng

subsyst erdRyzadeq ©in te Agndbeld rederciatiny A svberetheidetls oA LalS % on of the
tag is primbeo whdd 50fHe if¥8Bhation AL 18 bOfhssed 50 the Batdhie &Ohb BaidBEIGWOT ker

s
then brings all the coll ected books (which are for a nunoer of orders) to
t he soz ~t%ﬁge@dgtvgll insindedetails of the whereabouts of the books in the warehouse.

For a nationwide warehousing system, which are found in large e-commerce

companies, the inventory management system can extend across the different warehouses
in different states or countries. The inventory management system can check the
availability and location of a book in any one of the warehouses, For instance, warehouses

are in California, Texas and New York, the inventory management system can identify



The box tag generator 53 is |located at the sorting station 20. \Wen the
sorting station 20 receives books to be sorted, the tag generator 53 prints
a box fag. The box tag, having the order nunber printed thereon together
with an RF identincator, is a."nxed to the 0 2 JUu 280@ %5 @gmm has
been sel ected. The systeminstructs the worker as to whicCh s” x shoul d
be placed at each bay. At the sozfiing station, each book is read by an RF
reader 52. The RF reader 52 detects the |ZF book tagsl2, and ascerbins $-om
t he order-receiving-processi ng subsystem which in bay each book is to be

pl aced. As the worker passes each book near the |ILF reader 52, the order
re,” , eivin~ processing subsystem whi chis in comunication with the

dat abase, gjcﬁma?ah%uﬁ%am az%mzib%kéd’e E&@a&?&h&y&@%oﬁﬂﬁbéﬁ%&% gr '5 to
pl ace the:Dbook. An exanple of the ay Is si~own In , ~re

pi ct ure oWarcheuspgRn €oR o ﬁleshalfwa%ﬁnsgbsamsewetbmumh bookgps emn 54 so
that the S been sel ected. Hence,

t he worl o)r%{r}r %%?%égsg&ﬁgb%gg%ei n %gbcgjr%%?%grgg’ts%%ee 23. T ne workman gasses
al | the books PessidentifigaRFof @ehfwmok SFembrbks pfiths samestitit hscztlemt;ueo al | ocat e each

f the b ( t to th
goxesem?i&gﬁ%%%h%@?ﬁg&rsgpﬁlgﬁ%@d@ %%lf Iaxgiglt‘?%gnl%ttﬂ ooks %’ggé:ﬁ tshensgel vgs
he may bemlaﬂgamgtﬂaomzshetﬂmat, aad ﬁ)rﬁmncaﬂ agcobizg pm‘poshsf%ezemtummérlmer

orders, not st. .0 rder .. s zr d|f rent .orders may be

mi xed. FoP™f Péraﬁé‘%?bet eq“\r‘?/ﬁidrAi gcrﬁgg @fﬁp cbo'pl %%n%jfema particul ar
title, eaﬁihﬁld:ﬁqa)puhemugs brder. a di fferent cust oner order (Each copy bas a

dai ereat identincation). The order-receiving processing subsystem provi des
t he wozker with information an tb. e whereabouts of the books. At the sane

time, theDatzbse-recei ving- processi ng is also performng anot her task, which
is to provide inf i 0 he..s 31 books are
to go to whi chhh igv%’%g?é&u FIEle sw&ﬁ%%g?im%&%%bf%tage gen %ftor 53,
which is mmmg#pmdwssmgaﬂbwsfsmmesgn exdbxs@rsm enmstonserus%bckm@eﬁ:er ate a | 3F
box tag. ot he rds r.ea t the ort| on prograns

t he EP Q?Fafehg par‘%d&rg?ﬁoé“‘? gﬁcéi ﬁx hﬁ’fc %n {-ﬁ% books t hat
ought to mqmtdds:el.t he order. This RF box tag is axed to the box, and acts

~s a record of hooks _shoul d ur
illustrates an &% ié%rl'rcc BT SPRESHEX %Q%Lz\%"s ° ﬁﬁtgag? %ga)%abaie %u°é§%$°

det ect abl &oesnmonamonmﬁ:c\mwbasas a printed surface for di spl ayi ng

i nformation VI i.S.in.the formo b with printed
i nf or mati on on o é%mﬂgh%e?[ﬂ% TR Eoh r8ﬁ§§r‘r’1°g8§r¥fs¥snenglﬁc erngl 4. The RF tag
is al rrostrqaaperorﬁén I&omrmhsmmexfstemnhimc by ifitethett UL 2003 16 A fter the box has

Chat the box. | S BRERE 1 B SRS B O ON B A PRECYRI F2at on

station 40he dfex ofthatargdmfan@t@m tht bbthe UataiSiee. i seep iA Figares, thdedibox has been

filled w hthea ria is taken to the verification
station 4 %ﬂ@’zﬁl %’lefig g%%iﬂéﬁ a't’ngg"f ey g PR SRE U PP
ascert ai ntotalaecsotiﬂeﬁfoﬁmﬁmrcontaibﬁm thct1dcdmﬁwﬁoﬂa@m t he dat abase the details of

t he books of this, order.. It . then re insi de the box. By
readi ng both t %%gﬁsat w&f"ﬁéﬂ%ﬁé’ﬂl’“ 41‘8615%?%&{@3&? g"é “be checked

whet her tie cojgtpmm'rscmsuogbﬂhbﬁmtm@bemebbagcontent) of the order. Thus, by
corrparlngthe ROM i nf or ot edlnth book tags with the order

i nf or mat i Bh PprEsigat ofiFa %‘{g‘fﬁm e*%m rify that the box contains

all the rE‘@IUI X ROKHe dirdchlg %r&s&anaﬁew@mauﬂaapdhebmeen whi ch appears on the
nmonitor at _the verlflcatlon statiqn 40, the top of the screen 56,

detai |l s of¥)t heP S RIGROCHERISEY CHUFEPDRGRO tb&‘}mﬂﬁ%l AR YETE O he screen
56, det ai {8 RATiGeMERYE: fag0ZN the box tag shovvr ng the required order of books
(whi ch weze obtained fromthe database). On the ri ght hand side of the

screen, dbai |Psallafrlecamoambmllocerﬁntwmeraoqkezggore@ i nsi de the box. Thus, a

si de by side VERHALREATHALLS Ol £08 6 e Gl oo bBats xnhﬁrﬁcmw red books
are in the box, a ough e conpar occurs el ectronjcally. ,After

veri fyi ngthe hevﬁaom@hntﬂsxpkmsq;admmgld/qrﬂm@éar¢an§b@¢ifeffo¢@e¥farﬁ’%@|ﬂ is printed
which Lists the itens contaiaed in the box. This automatically pronpts the
generation of a mailing Label with postal data drawn fromthe database. The
znai l zng Label is pasted onto the box_The packing lzst is placed in the
box and seal ed.




I n enbodi nents, the reference can be read directly fromthe dataoase via an
RF reader. Tn further enboai nents, the data in the box tag may be used as
the reference for what should be in the box. In such cases, once the box is
seal ed, the data of the contents of the box would be thern it%w@\c,i\@ to the
box tag ide~ztifccator on the exterior of the box Based on the |ght and
dil -nensions of the order, the order-receiving-processi ng subsystem

cal cul ates the postage or courier charges. Using the information of volune
and weight, the systemis able to calculate the charges, depenaing on

whet her e; ~;nress, surface or courier sezvice is required. 0 Zz JUL 208
At the verification station 40, the siatus of each book in the database is
updat ed t 3 p J ed’ a8 i : ed . fromthe
Pvent or y TS ISR o G5B o RHEh, A Rl B SR e Bt s of

t he war ehthgslatabdse inyeterys sineecngeh editiondas diffeeent plysicaledpets. unt i |t he poi nt when
the bookis physheathiydEMRXEdaaaiidds war nflAUsR.itl R llader can be

used, at any poi nt I ppl Ng process, can be use C k the
cont ent s sfbsystam Erdculataitbe total voltipetod welghttdaf the qustoshec’s erdes Foagexamgle) it

frequency .t ho r.a . line. of sight. is an advantage because it
reduces tﬁg\’,%taormcl] lr#deésp% f): %}?ggégﬁ% Oﬁd}ﬁr 'Flﬁ-ﬁlgoqmcﬁ% (l)zéﬁjsél% Ssysgﬁf %ag‘ﬁ’%??afg%?‘? e

i denti f i etbabth, wicitnamidhgight dfttio bookawf thgcusoepe ordeh évizaxeskedhadaki [ ity to
read a particular ideatificators,i ltiples_at ti reduced the search
e, Therisrate B bR Ho R BT ok P B Bl R 5880 oe, “and

t he only daehmiEndrddriwdth anemisurh-izbd-papkigettied i recdshary pacdattigtheiosdertTd i S sent
to the custoner .wno cannot read the RF identificatozs. The enbodi.ments of
the. | nventToR ArAReRRR Rk tuly et padhe b1 60 oo A B o | <

appl i cabl grodoctOrtieminimisel sbippjray doits 5 thut profithesging bifthe btsngopuitar | y sol d over
the I nternet r exanpl e conputer parts and conponents, software, vehicle

f.0
spare parf%g,t%i cal products and prescriptioa drugs, video tapes and CD s,
to nanme a few. Thehiatzbadeaisombitains dforindagort@t phiysisal agpeett af@toutw@erdfysi cal | y
restricted to ope | ocation., For instance,,.ce i arts,of the information
can be s’ Fa%?% ?’ﬁes’t%’gh R AL Eegﬁ{f’b?'?&} Wg}gﬁ% %tﬁe gﬁmtuﬁeo’f?ﬁ's@ug’ttg? age of
t he over abidespestieinp-ptatedsing shbsystsimatabeds e hdsimmenpaakage reqlided ed énatosswor ker 15
wal ks aroynd t he.wafehouse to collect. the books. Fa.,alternative .
orbodi men i ordh S A B TSR 1P 4 o8 AR rACGE Bfiohay b
| i nked t oaftbesiisgis/tteing Rdikiengderfoe shal yuntbrsag®osiator pyiiemare Ehipgedii@ans t hat ,
rat her than a_ wor.ker caqllectin e _books from articul.ar pall.et, that
bar t 1 cul agoArPRt Hes Hen At By 1S mevas et Dot R BREEP Rt i o by
mechani capadkigfteshad shipingyidl gt pedotts @ttt Bemaingdizey st em O her eazbodi ments of
the present invention are able to be.aagpted to canducting stock.|akes of
t he i nventor y%%gcapqﬁéﬁg,h%rf%ch&rﬁ% %Tsfﬁcﬁéﬂéaﬁﬁ %f'ﬁﬁ&i%’ﬁbon
E pei(. nzfi ﬁeﬁbﬁﬁkﬁ&ﬁ;ﬁlh&r&&@ﬁbﬁaﬁgﬁCBﬂwﬁké oﬂﬁ;idd&fdlgﬂ@plnlgffgdfsr&ﬁ imoreacrthal | ;]e .
ooks in the warehouse, ,The stock take is nduct e conpar.i gat here
i nf or mat i 5% i P antﬂ’fg‘mﬁg‘ﬁfatg%fgés ‘?Cﬁf’?ﬁeﬁﬁ?yi “(S’ﬁt%%m‘gagf %E%?ngﬁ%%gl ments of
the ﬁystem&ﬁ&{t@@m' %Eﬂrxﬁﬁéz‘ I oﬁ,lihgﬂﬂpﬁoﬁﬁz?:afd;dagoblﬂwenfgttg_byoi-dcﬁeﬁsﬂnfebﬂaﬁcﬂardlh g i tens
in the warehqusge can be_ |l ocated rea Si i nents of the invention.
Nodi 11 cat FORRBEFS (ISR A SRT BT8R OHee 1Al 4PD TOMTFDIE ARPERFSr y | evel o
havi ng zegabéllitent! theatsighd obthih@ sbippiE @66y eabis tHdubsolnfeanintiininn Re@ssamyX Pi Ty
dates can be@;&ored in. the nai nd%erver of the, dat aggg.e. When the expiry

dates dr aWihensple thasbimpingcasts KRy J5ieamBed Pha Cass By cgsehat s PR ™D be ugl oaded
into the hageielebnbsical dWadSions Wdivwiohe Bk eallohrwor kers to |ocate the

products that are Soon to expire. t of date itens can pe readi Ify | ocat e.
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This is usef ul Wheg eoptesy theciayentiomarecparectst tp e U BN P nes have a
limted expifiyinghaf c?e:livé‘ytcgsrt@ﬁﬂevggbﬁd@d 18 oRLiAE buskiad in FeAlltEne. WiRp@xpi ry date

information may reside’in the identificators thenselves. The inventory

manage neneusEmsT eIFeTROIIGICHS iadi Websits, iorrustpoer indisstes Weich BpserfdP bsel ated t o
when t he WM, [ j ' : Apishe cont ai ners.
The st or adle St iz ebior BlaE Bt o ciobles DS Sftbfieol 1P Be LSRR

e- com-az ezscertapuithe hastion, and rvailabiliey efihppaniouias tifpeordersé Matails oAghe| i | ts of

parts. . The.i.dentincatoy t.ags.can.be tags,ih i ] -
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nodi f.i cations are possible within the scope of the invention as defwed by

t he appended cl ai ns.




0 2 JUL 2003 19 CLAIMB: 1. An order-handling inventory managenent system
for products, including: a database capable of containing informtion about
the products including availability and | ocation of the products; a radio
frequency subsystem operatively adapted to detect radio- ﬂ]réqj[ﬁncmm
detectable identificators that are attachable to the products stored in one
or nore storage sites, the products formng at |east part of an inventory;
and an order-receivVving-processi ng subsystem for receiving orders for
products and ascertaining fromthe database the availability and the

| ocation of the products in the one or re storage sites, which uses the
radi o frequency subsystemto detect thé actual products within the storage
site or S|te | ificators rder ed

wherei n ¢ e roRhant LB e A8k o0 R pebl B B R e i G uency
subsyst emxﬁmmiem Supping aatis tranamititdoonalent wvtﬂelmb pagphe krgestbrelae viehiaped to
verify that .the contents,of the e correspond to.a.received order. 2.
A syst em d&8 Iﬁlg&feéw@fdit?n mﬁﬁg?‘é"sﬁ’gf éj@%taa&“%ﬂ?ﬁrgfkﬁ?%ggﬁé’“broduct s
are provi dﬁﬂbmpﬁohdedwadmoﬁaaqummgmmutaaﬁhmm@m dostarliy t hat
contains i nfor t.he order. 3. A systemaccording to claim2 wherein
the radi o-F9EaY ?1 °P gmﬁéé;ége i dentificator includes information on
the contents of a package. 4. A systemaccording to claim2 or 3 wherein

t he order cgn ge verified by conmparing information contained in the package
identific L e identificators attached to the product or products

in the package An%xarfipls Yl BOUACEEHIGE 1 stebs muvmt@ihetda&r%mgl ng clains
wherein the order receiVing- pr.ocessi ng. sub g erates a mailing | abel
R SpogimEh, te orgeria g

and/ or a pPRERITGTFIASEREYSYH Bgrratory

management system 1s able to be accessed by customers either electronically or via the

internet. In the case of the internst, the customer transmits the order for particular books
by entering ordering information into a web page.

The book order is received by a web server or directly through a network server by
electronic data exchange. The internet order is transferred to the network server through 2
firewall.

When the order is first received, a credit check is performed on the customer’s
credit card number, either by the order-receiving-handling subsystem, or externally.

The order-receiving-subsystem checks the database to see if the ordered books are
in stock in the warehouse, This is achieved by attempting to match the book’s part number
with a corresponding mumber in the database. If the book is not in stock, 2 message .is sent
to the customer by e-mail asking for consent to partidily fulfill the order.

An order number, unique.to the particular customer order; is generated. The order
pumber is linked to the customer’s name, delivery address and the ordered items. All this
is stored in the database. The order number traces the books, for tracldng and accounting
purposes, and hence must be unique.

The order-receiving-processing subsystem assigns one of the bays 20-26 to the

order number.

Collecting The Products From Storage
Referring to Figure 1, a collection workman 15 is assigned to collect the books

from storage. The workman searches for books for a particular sorting station, and
retrieves books for all the bays in that sorting station. To assist the workman with this task,



20 6. A systemaccording to claim5 wherein the mailing | abel and/or a
packing list is generated only after the contents of the package have been
verified and matched with the order. 7. An order-handling inventory
nmanagement system for products, including: a database cap ?@ﬁontaining
I nformati on about the products including availability and cgt of the
products, and physical aspects of the products, including one or nore of

| ength, width, thickness, volunme or weight; a radio frequency subsystem
operatively adapted to detect radi o-frequency detectable identificators
that are attachable to the products steyed in one or nore storage sites,
the products formng at least part of an inventory; and an

or der - r eged Mﬂlegnqﬁmgsﬂdspgeﬁng@}bw.loeﬁg@g@b&gmw;ssadgﬁgd gr oduct s and
ascertaining, fromthe dat ab se the avai | abi | and the | ocation of the

pr oduct s BFevi¢stee B QPO §ercSTgEtne WH?’E?'P%?& ctqherdegws kpoky equency
subsystemto dgt gfbauéth@ca@sg uerBls Ok Ykl ho SLQIAGEschIe SO I tes by

detecting the jdentificators, of the ordered products. A system accordi ng

to cl ai mIpehprdbgidseamer épaﬁéhlﬁé%dqt%%‘é@tﬁlﬁﬁé?%a%l%?ﬂféab‘m#géé for the

prOdUCtSMﬁﬁﬁbﬂﬁoY@iéﬂﬁéhm&PY@é&%uaﬁy%%x&fu ROSy Res TREC packages.
9. A systemaccording to claim?7 or 8 wherein, based on'the information on

t he physiidentifigaorel@ton agtookazves presprRes Wenn 1} OBReS SHithin the mémgrr@gp of thike
order - regghy gn&c&mem&% %@H%éﬁéﬁﬁﬂ%ﬁmﬁ%i‘%hﬂh\ég lect a
m ni nrum si zed package cap contai ning the uct or p ducts. 10. A
system acmrvmgﬁgme@m@lraﬁpﬁws,\bnéwéh@nm@c@é G?SPGWSC@E therheokil hionthe si zed

k | at
package eRaRLAT ddboRiRke &ef}amg@%eﬁa%aéﬁ% RUPSKELENLLA fekapl at e a

m ni num y cost require Iver the age to the custoner. 11.
A syst emtimeedortte bapdheld REaeaden 60 (shkquah.rio theasasy @@rappmﬁo\hapm}npr ocessi ng

subsyst Mg GORRES LARL G . bR ALELACtobRR Quh0filak AR-GHSE QUEr S Wi th

interactive I nforR8tion concernl ng th ni mum del i very cost. 0 2 JUL
2003 21 Fawe AmsyEhedtH reduridacs mbsﬂﬁmlymro‘t%%ﬂbﬁempw taat#i ms wher ei n
the order t.&ggi ving-processing subsystemis adapted to electronically

recei ve orders.
The collection workman 15 uses the handheld scanner 50 to “upload” information

from the database 70. The information from the database is transmitted to the handheld
scanner by radio frequency transmission. This happens at the handheld reader station 60

where the scanner 50 is allowed to communicate with the database 70 via a radio
frequency terminal 60. A number of such terminals or reader stations 60 are located
throughout the warehouse, to make it convenient for the workman 15 to upload order
information into the handheld scanner 50 from the database via the nearest station 60. The
transfer of information between the handheld scanne and the database can occur by cable
connection or remote.connection, such as by infra Red connections.

Thus, the handbeld scanner receives uploaded information, obtained from the
database, that tells the workman of the whereabouts of the book(s) for each order. An
example of the information on the handheld scanner’s 50 screen is shown in Figure 2. The
book’s identification (TAG ID) is shown, together with its whereabouts in the warehouse.
With this information, the worker walks directly to the correct shelf to collect the book.

When the collector workman reaches a particular pallet or shelf location, the
workman passes the reader 50 over and around the boxes, and immediately identifies the
itemns of interest. If the identification contained in the EPROM of the book tag 12 matches
the data in the handheld reader 50, the reader beeps to indicate that the particular book is
in that box. This avoids the workanan having to open the box to search for the book. It also



13." A system according to claim12 wherein the order-receiving-processing
subsystemrecei ves the orders via the Internet by the user entering order
i'nformation into a web-page. 14. A system according to any one of the
precedi ng clai ns wherein the database further includes aﬂy itﬂgr i on
stored on each of the identificators. 15. A system accor i?ng]n Zﬁ@b one of
the preceding clainms including one or nore sorting stations and a nunber of
bays, wherein a product is assigned a bay at the or each sorting station
together with an appropriately sized package for packaging at the assigned
bay. 16. A system according to any one of the preceding clains wherein the
radi o frequency subsystemincludes albortable radio frequency reading

devi ce t hadoibdial Gateshiig th %ﬁﬁl&‘&%{g&@ﬁﬂ?&&gﬁé%ﬂh@c%c r %.%aggd,caiée by

detecting+the identificator thefie /. A systema aim 16
wher ei n t hendpeld readereOrcaahiesthe wenkete ga diseetiy ta thedosatibwpfthe bank Hommnd pl ural ity
of produc 38n & AGeLding to claim 16 or 17 wherein the portable
readi ng dgg%cge u?)ﬁ)x%gsshl %:‘cornat'x?or) fromthe database which is operatively
connect abl e t oUp¢rethp &rst biskedeing ddtntifiedtenthe shelf] the informmniswintthe mgnmedos. 19. A
system ac ! O : |l el p.when a.product is

r enoved f%%%%;gc%gorag%&lqgggﬁa%r@ ﬁé%g%g%%%en‘g?vg%a? r?égﬁégwaﬁ I s updat ed
to refl ecFiguteel. fr otflercmbadimvats; thiy dediivafiorcdfdbt sc2fher’Airfyratadon aagor di ng to
claim19 pherein fhe par le r Lng device downl oads to the database
informattiié)y=h oﬁEFﬁé'pro 8% sms%ﬁgg 53%0 een picked via a transm ssion neans.
21. A syst em ationfimgidngn e pamiheld efanhisecap irebmld ithehbooksadfmumntber & n t he
products ar 00ks Ok, DEI egﬁigate" | . . L 2' 003,22 .22.. A system
accor di ngmfsgo acﬁﬁlkd%ﬁsé&%lg 5stlﬁ(gé"ef)r S S"a&“ it%%&’\%%p%V%r%frﬁlé gﬁr‘%‘%ﬁ%‘ts are any
one or nowerchduse dorpathetusipmet @darnd conponents, software, vehicle spare
parts, nedical 4products. an rescrdption, drugs. .vi deo.tapes and conpact
discs. 23. A s{/}gets AL Or %gyf:%ns%c%egr? d%%&gﬁ%ﬂ)blp'é‘évé&%gt Tai ns wherein

i nf or mat i predeermexql intgrveih Thsdad fot the cpasotidmtdordere issdoomivblieal tb thet he dat abase

and/or o nhz&n%gclld %':?a%érfs'o?f‘é 1'C1)1axr S:mxtsg the use of the scanner’s memory, only the unique

identification numbers of the required books are downloaded into the handheld reader, so
that it can ‘pick’ out the book.

Post-Collection Updating Of The Database
As the collector worker collects the books from the warehouse, he alters the data in

the handheld RF scanner 50 to indicate which books have been “picked”. The information
in the handheld scanner is thus becoming more up-to-date than the database information
concerning the whereabouts of the books. Hence, aftér all the books have been collected,
in order to synchronize the information, the worker takes the handheld scanner 50 and
“downloads” the information into the database, so that the database bas a record that these
books have now been removed from the warehouse shelves.

This synchronization avoids a situation where the database might indicate that a
certain book is in stock, when in fact that book has been removed from the warehouse.

The downloading of the data to the database occurs in the same manner as the
information on books to be collected was initially uploaded from the database.

Figure 3 is a sample screen of the uploading and downloading terminal where the
handheld RF reader uploads and downloads information between the database. The screen
shows two different modes, one during uploading and the other during downloading. The
screen tells the workman the order number(s) that has been downloaded, the tag



identify and | ocate products that have passed their expiry dates. 24. A
nmet hod of handling an order for a product froman inventory, including the
steps of: using an order-receivVing-processing subsystemto recei ve an order
for a product; obtaining information concerning avail abl wgnml‘mocatl on
of the pr oduct from a database containing information about e product;
providing the information concerning |ocation of the product to a radio
frequency subsystem using the radio frequency subsystemto detect a

radi o-frequency-detectable identificator that is attached to the product
stored in one or nore storage sites, the product formng part of the
inventory; verifying that a product cpntained within a package to be

shi pped ¢ RORAS it i r e radl o freguency
ubSy st ont Paraar R el o e B A e BT B TR AR g vl 1
attached asahdmmh;roﬂm@ns mmmMommmtmmmagexstmmdef 25. A

package (0o Bevfl 78 et of i in Bt Gs (AT bl GRS BR Mo T cat o

t hat conttmemsollemfadrﬂmiﬂ:amamhomshend)xrdaadyﬂﬁsonﬁngret hod according to claim25

wherein the r 'o-fr.e uency-.r e dabl e, pack entificator cl] udes

i nformati on o?gf%eﬁ xg.ﬂ{r%x kbaf ?‘ﬁéylffgjp @q‘?%‘d%%t a{:l?(?g‘?g@ﬁvﬁg to claim
25 or 26 bﬁaeccﬂlenteﬁhmstetbcfsmmgstatoaaommmﬂeﬁc SOPBROrbdtgs. | nf ormati on
contained in the package identificator with the identificator attached to

t he product contained within the package. 0 Z ~u~ zoo3 23 28. A nethod

accor di ngCileniziv o@'rmm&fnnaﬂeaom&zz4-27 further including the step of

generating a in and/ or. a packing.list fo norder

A et hod acco%‘bﬁgmg(i"@?c i r%’éf%‘?ﬁ‘f&%@%ﬁ%%ﬁﬁ“ﬁ%ﬁ’éﬁ“ ARa/'8Y a packi ng
list is gseenareddanhy wefieer7 &Eﬂsﬁﬁﬂﬁ@ﬁﬁ&@ﬂhhﬁﬁcﬁ&ﬁ@ﬁhaﬁ@&@i&ﬁ&ﬂ verified
and nmChed#%%‘}’g%ﬁegB%Fh&%%wégﬁc%g%gmpnagg‘%I ntgm% or enrltgeor a product

froman iV
database information about the physical size of the ordered book(s). The total volume of

the ordered books is calculated. The order-receiving-processing subsystem queries the
database for dimensional data on the range of available boxes, and 2ssigns the minimum-
sized box that is necessary to ship the order.

Each of the box sizes have a code, and the order-receiving-processing indicates the
box to be used by displaying the box’s code.

The order-receiving-processing subsystem displays on the terminal 54 which bay
number the box is for. (Each bay is used to receive the books of a particular order
number). The sorting worker 27 obtains the required box size, and also uses the box tag
generator 53 to create a box tag to be attached to the Pox. A tag is created in the sense that
the EPROM 1is programmed with information from the order-recsiving-procsssing
subsystem particularly the order number, and the printable portion of the tag is printed
with pertinent information. '

Sorting

The collector worker then brings all the collected books (which are for 2 number of
orders) to the sorting station 20.

The box tag generator 53 is located at the sorting station 20. When the sorting
station 20 receives books to be sorted, the tag generator 53 prints 2 box tag. The box tag,
having the order number printed thereon together with an RF identificator, is aﬁxad to the



usi ng an order-recei Vi ng- processi ng subsystemto receive an order for a
product; obtaining informati on concerning availability and |ocation of the
product, and physical aspects of the product, including one or nore of

| ength, wi dth, thickness, volunme or weight from a database containing

i nformation about the product; providing the infornationlcbntir 28030

| ocation of the product to a radio frequency subsystem using the radio
frequency subsystemto detect a radi o-frequency-detectable identificator
that is attached to the product stored in one or nore storage sites, the
product formng part of the inventory. 31. A nethod according to claim 30
wherei n the dat abase includes infornati¥n on packages for the products

i ncl udi NgbyehNes basitelabydi Thalsy o RESiot tEe RbkeNS 16 whithsB-R3ck agps 32 A
met hod according to,¢laim30 or 31 further including the step of selecting
a nininun?%?@@ﬁgﬁ gﬁ% capabl e of containing the product. 33. A nethod

according to chat@sS@npkietidd, BachBEoiSie ke bi RIRSL&Red 515 THERS rLlC4d ating a
m ni mum del i very cost_required to deliver the package to the custoner. 34.
x5 RS

A met hod Hetess Bieky' togk tagal s ey theord e el ViR g pEIcess g sebaystem

provi di NGw@ikhlih BEy GHSLEYEEE & beMiBe Asqkk WorRerlifel BIBHASE neatMilekd Nt €r active
informati on concerning the mni mum delivery cost.,
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picking books that are for a number of different customer orders, not just one order. All

the books from different orders reay be mixed. For instance, the workman might collect
thres copies of a particular title, each copy being for a different customer order. (Each
copy bas a different identification). The order-receiving-processing subsystem provides
the worker with information on the whereabouts of the books.

At the same time, the order-receiving-processing is also performing another task,
which is to provide information to. the sorting statien 20 about what books are to go to
which bay 21-26, as seen in Figure 1.

A RF tag generator 53, which is part of the radio frequency subsystem, is used to
generate a RF box tag. In other words, the RF reader 52 at the sorting station programs the
EPROM in the RF box tag, and records the information of the books that ought to
comprise the order. This RF box tag is affixed to the box, and acts as 2 record of what -
books should actually be in the box. Figure 6 illustrates an example of a RF box tag which
hzs a radio frequency detectable component, as well as a printed surface for displaying
information visually. It is in the form of an adhesive label, with printed information on one
side, and the RF component on the underside. The RF tag is almost paper thin and is
flexible.
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After verifying the contents, a packing list bearing the order number is printed Whicill lists
the items contained in the box. This automatically prémpts the generation of 2 mailing
label with postal data drawn from the database. The mailing label is pasted onto the box.
The packing list is placed in the box and sezled.

In embodiments, the refersnce can be read directly from the database via an RF
reader. In further embodiments, the data in the box tag may be used as the reference for
what shovld be in the box. In such cases, once the box is sealed, the data of the contents of
the box would be then stored into the box tag identificator on the exterior of the box.

Based on the weight and dimensions of the order,_ the order-receiving-processing
subsystem calculates the postage or courier charges. Using the information of volume and
weight, the system is able to calculate the charges, depending on whether express, surface

or courier service is required.
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charges are incurred up until the point when the book is physically removed from the

warehouse.

An RF reader can be used, at any point in the shipping process, can be used to
check the contents of the box. .

The ability to identify products using radio frequency, without the need for a line
of sight, is an advantage because it reduces the amount of physical handling of products.
Products can be identified by scanning without having to open the boxes.

The ability to read a particular identificators in multiples at a time reduced the
search time.

The processes of the embodiments can be a paperless processes, and the only
document that needs to be printed is the packing list that is sent to the customer who
cannot read the RF identificators. )

The embodiments of the invention have bezn described in terms of books, but the
system is applicable to other products particularly those that are popularly sold over the
internet, for example computer parts and components, software, vehicle spare parts,
medical products and prescription drugs, video tapes and CD’s, to name a few.,

The information on the database need not be physically restricted to one location.
For instance, certain parts of the information can be sfored in the identificators rather than
on the mass storage of the overall system.

In the illustrated embodiments, a collection worker 15 walks around the warehouse
to collect the books. In alternative embodiments, an Automated Storage and Retrieval
System (A.S.R.S.) may be linked to the order-handling inventory management systemm.
This means that, rather than a worker collecting the books from a particular pallet, that
particular pallet is automatically brought to the worker, for example, by mechanical cranes
or an appropriate automated systerm.

Other embodiments of the prcsent invention are able to be adapted to conducting
stock takes of the inventory of a warehouse. Rather than collecting information on specific

"books, the handheld scanner gathering information on all the books in the warchouse. The
stock take is conducted by comparing gathered information with the database information. -
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regard to the shelf life of products. The information on expiry dates can be stored in the
main server of the database. When the expiry dates draw near, the system can prompt the
expiry date data to be uploaded into the handheld RF reader, which enables the workers to
locate the products that are soon to expire. Out of date items c¢an be readily located. This is
useful for pharmaceuticals and first aid kits where medicines have a limited expiry date.
Alternatively, in other embodiments, the expiry date information may reside in ths
identificators themselves. The inventory management system would obtain information
from the tags that related to when the products will expiring without needing to obtain the
containers.
The storage site may be a fulfillment centre for telemarketing, e-commerce
purchases, or where components are assembled as kits of parts.
The identificator tags can be tags that simply emit radio frequency, or can be tags
that transmit as well as receive radio frequency. - '
The embodiments have been advanced by way of example only, and modifications

are possible within the scope of the invention as defined by the appended claims.
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1. An order-handling inventory management system for products, including:

a database capable of containing information about the products including
availability and location of the products;

a radio frequency subsystem operatively adapted to detect radio-frequency-
detectable identificators that are attachable to the products stored in one or more storage
sites, the products forming at least part of an inventory; and

an order-receiving-processing subsystem for receiving orders for products
and ascertaining from the database the availability and the location of the products in the
one or more storage sites, which uses the radio frequency subsystem to detect the actual
products within the storage site or sites by detecting the identificators of the ordered
products;

wherein the order-receiving-processing subsystem uses the radio frequency
subsystem to detect products contained within a package to be shipped to verify that the

contents of the package correspond to a received order.

2, A system according to claim 1 wherein packages for containing the products are
provided with a radio-frequency-readable package identificator that contains information

on the order.

3. A system according to claim 2 wherein the radio-frequency-readable package

identificator includes information on the contents of a package.

4, A system according to claim 2 or 3 wherein the order can be verified by
comparing information contained in the package identificator with the identificators

attached to the product or products in the package.

5. A system according to any one of the preceding claims wherein the order-
receiving-processing subsystem generates a mailing label and/or a packing list for mailing

an order.
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generated only after the contents of the package have been verified and matched with the

order.

7. An order-handling inventory management system for products, including:

a database capable of containing information about the products including
availability and location of the products, and physical aspects of the products, including
one or more of length, width, thickness, volume or weight;

a radio frequency subsystem operatively adapted to detect radio-frequency-
detectable identificators that are attachable to the products stored in one or more storage
sites, the products forming at least part of an inventory; and

an order-receiving-processing subsystem for receiving orders for products
and ascertaining from the database the availability and the location of the products in the
one or more storage sites, which uses the radio frequency subsystem to detect the actual
products within the storage site or sites by detecting the identificators of the ordered

products.

8. A system according to claim 7 wherein the database includes information on
packages for the products including volumes and physical dimensions of one or more

packages.

9. A system according to claim 7 or 8 wherein, based on the information on the
physical aspects of each product or products in the order, the order-receiving-processing
subsystem is operatively adapted to select a minimum-sized package capable of

containing the product or products.

10. A system according to claim 9 wherein the selection of the minimum-sized
package enables the order-receiving-processing subsystem to calculate a minimum

delivery cost required to deliver the package to the customer.

11. A system according to claim 10 wherein the order-receiving-processing subsystem
is connectable to the Internet to provide on-line customers with interactive information

concerning the minimum delivery cost.
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receives the orders via the Intemet by the user entering order information into a web-page.

14. A system according to any one of the preceding claims wherein the database

further includes any information stored on each of the identificators.

15. A system according to any one of the preceding claims including one or more
sorting stations and a number of bays, wherein a product is assigned a bay at the or each
sorting station together with an appropriately sized package for packaging at the assigned
bay.

16. A system according to any one of the preceding claims wherein the radio
frequency subsystem includes a portable radio frequency reading device that indicates the

location of a product in the storage site by detecting the identificator thereof.

17. A system according to claim 16 wherein the portable reading device accumulates

information for a plurality of products.

18. A system according to claim 16 or 17 wherein the portable reading device uploads
information from the database which is operatively connectable to the portable reading

device via a transmitting means.

19. A system according to any one of claims 16 to 18 wherein when a product is
removed from its storage location, the portable reading device is updated to reflect the

product as having been picked.

20. A system according to claim 19 wherein the portable reading device downloads to

the database information on the products that have been picked via a transmission means.

21. A system according to any one of the preceding claims wherein the products are

books or printed material.
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23. A system according to any one of the preceding claims wherein information on

expiry dates of the products are storable in the database and/or on the identificators to

identify and locate products that have passed their expiry dates.

24. A method of handling an order for a product from an inventory, including the
steps of®
using an order-receiving-processing subsystem to receive an order for a product;

obtaining information concerning availability and location of the product
from a database containing information about the product;

providing the information concerning location of the product to a radio
frequency subsystem;

using the radio frequency subsystem to detect a radio-frequency-detectable
identificator that is attached to the product stored in one or more storage sites, the product
forming part of the inventory;

verifying that a product contained within a package to be shipped
corresponds to the received order by using the radio frequency subsystem to detect a
radio-frequency-detectable identificator that is attached to the product contained within

the package to be shipped.

25. A method according to claim 24, further including the step of providing the
package to be shipped with a radio-frequency-readable package identificator that contains

information on the order.

26. A method according to claim 25 wherein the radio-frequency-readable package

identificator includes information on the contents of the package.

27. A method according to claim 25 or 26 wherein the verifying step includes
comparing information contained in the package identificator with the identificator

attached to the product contained within the package.
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30. A method of handling an order for a product from an inventory, including the
steps of:
using an order-receiving-processing subsystem to receive an order for a product;

obtaining information concerning availability and location of the product,
and physical aspects of the product, including one or more of length, width, thickness,
volume or weight from a database containing information about the product;

providing the information concerning location of the product to a radio
frequency subsystem;

using the radio frequency subsystem to detect a radio-frequency-detectable
identificator that is attached to the product stored in one or more storage sites, the product

forming part of the inventory.

31. A method according to claim 30 wherein the database includes information on
packages for the products including volumes and physical dimensions of one or more

packages.

32. A method according to claim 30 or 31 further including the step of selecting a

minimum-sized package capable of containing the product.

33. A method according to claim 32 wherein the selecting step includes calculating a

minimum delivery cost required to deliver the package to the customer.

34. A method according to claim 33 wherein the selecting step includes providing on-
line customers, connected via the Internet, with interactive information concerning the

minimum delivery cost.



