WO 02/ 17537 PCT/ SA01/ 00164 ORDER- HANDLI NG | NVENTORY MANAGEMENT SYSTEM AND
METHOD Field of Invention The invention relates to an order-handling

i nvent or woanagenment system and a nethod of handling orBer/SGofAvier Art
The advent of electronic commerce over the internet initially prom sed-a

| ow- cost way of doi ng business where custonmers provide sales orders via
the internet. E-comerce prom sed new |levels of profits because
traditional functions, such as advertising, catal ogues, receiving of

orders and paynents, coul dOEE H{a I I i Ilyy via the internet
However, it has been foun = R, e sales orders is an

area that adds costs t@ANARCEHMERT S¥STHR ARD DEff@Dhenci es of time. For
i nstance, in known warehouse storage systens, tine s wasted in |ocating
t he whereabouts of products in the warehouse, because of the need to

Vi suaIIijeEgggﬁ tt_E{egSproducts. Moreover, tinme is taken up in physical

handl i n v fromthe tinme of bringing the products out of storage
t hrough to shiThgidvgntick mtés&oah%edsmmmnﬁmcﬂt&ytxh@ageﬁféni systanualilhy enter
data into the order processing system e tinme wastage probl ens have been
parti al | pethod\igapdlingfsdeise of barcode readers which are used to scan the
products. However, barcodes. require a line- of sight for the readers to
wor k, whi ch nmeans that the product, bearing the barcode, has to be in ful

vi ew f orPtibeAtiar code reader to work. Thus, the use of barcodes does not

avoid the need, to, se h for itenms within a warehguse by havyi to

Pyt cal |y hadliF ERESHABHRSBEL: SHFE: oyptte enayB HIY evm e v iche

pr oduct SyaVaf 8SKE busii®s Svietd Bistoindrs Brdvidsal R of@ipélatihs tR&iket. FakfSmbgEaUSe
of the need to visually locate the products in order to use the barcode

reader . prozusgsl nevalevels oéproditssbecauseeaditionabmetionsy stchag|advemiisinge act ual
product s_pi Eﬂgﬁ | [ | red by the
cust oner?a%gg‘g%ﬁlte%&gn gbglog%rr%ep a&’g"r‘é“%or@]g&%?’.gr? fgg%l%@glt%%g%ﬁaeﬁcl’i?%g Y he status
of the iimvenétory, which may result in human errors when reading the
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adds costs to the operation due to inefficiencies of time. For instance, in known warehouse
storage systems, time is wasted in locating the whereabouts of products in the warehouse,
because of the need to visually inspect the products. Moreover, time is taken up in
physical handling the products from the time of bringing the products out of storage
through to shipping. Time is also wasted due to the need to manually enter data into the
order processing system. _

The time wastage problems have been partiaﬂgf solved by the use of barcode
readers which are used to scan the products. However, barcodes. require a line of sight for
the readers to work, which means that the product, bearing the barcode, 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 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.



produce, barcodes can be photocopied and duplicated easily. W 02/ 17537
PCT/ S&1/ 00164 2 Anot her problem of e-commerce is the cost of handling and
shi ppi ng.wobr/ern37t he high shipping costs negate the | owePCT/S60800064 t he
actual products offered for sale by internet. Sonetines, orders consisting
of a few books are delivered in boxes 2hat are far |arger than necessary.
The extra costs for shipping or posting the unnecessarily large box add to
the overall purchase cost and decreases the profit margins of the business.
Al ternatively, when human judgnent is used to select the appropriate sized
box for an ord | ] ' i me to
repack the pr odg‘%?tgéﬂlﬂ%?%gtg ﬁ%@%@ﬁrﬁ%%ﬁ%&ﬁ%f?ﬁ%ﬁ%ﬁn@%ﬁ%f@hﬁ ﬁ’etﬁépr esent

i nvent i on high chppingroestomegate thedsweraenslsi afrthe ectmal predusts offamesl &t akeebypr obl ens

inthe prigor art,, or.to provide.an ternative to.the .prior art. . Sunmmary
of Inventi BFDEc SPHFHESt grdﬁrsfcf’?sésﬁn %gatlpaegetw nbg)f)kst e d%%‘}géegnlg%f)%\?é%{ PR there i s
provi ded anrgf deh- nebatdy.i Mye ickireBdsty for FhiPPIgE e sty She mufecesspilp dargd s,

i ncl udi ng: . a dat ahase capabl e of confaini ng informatio out the products
i ncl udi ng XY el‘%"?‘?ﬁg‘ﬂfﬁhﬁs%"éf F”@T#efﬁrleasf:%gm&ocfg&@f%?s Ogtﬁea *E°¥r equency
subsystem operatively adapted to detect radio-frequency- detectable
identificators that are attachable to the products stored.in one or nore
storage sites, Alip@atelye ghes hpanudgment iy ‘ésﬁgfoﬁ’%‘?cftbﬁfapﬁﬁqpi"%éﬁFEP% and an
order-r ?Cek&'ﬁgr&,%gﬁ%pﬁ%e%%w%%Mb GRicheEBieY 85 & f8kck thoprdaie¢luct s and
ascertains fromthe database the availability and the |ocation of the
products i it e comect b9X. nore storage sites, and which uses the radio
frequency subsystemto detect the actual products within the storage site
or sites by detecting the identificators of the ordered products.
Preferably, theltsysn ebjedt ot thedessertrinvediéon tofoveraeme otitdeast Ypeliotass ¢isledsin f or
creating e ddentificat . Pre ez j Vi, g- pr ocessi ng
subsystem %’Qe g&gep%gle%%% tg‘{ érclz rra(%thlglg%ﬁ)%‘xdreeggg?t S%%%&%?%%%ﬁgﬁ )

order-recei vi ng- processi ng subsystem preferably al so WO 02/ 17537
PCT/ S&01/ 09&%

arv of Invention

According to a first aspect of the present invention, there is provided an order-
handling inventory management system for producté, 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 which receives orders for products and
ascertains from the database the availability and the location of the products in the one or
more storage sites, and 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.

Preferably, the system includes an identificator-creation-subsystem for creating
the identificators. Preferably, the order-receiving-processing subsystem is adapted to

electronically receive orders. The order-receiving-processing subsystem preferably also



3 receives the orders via the internet by the user entering order
information into a web- page. It is preferable that the database further
i ncl udes vedy2/i138Dr mat i on stored on each of the identifi cRCDEE01/0Dh&t

dat abase may therefore have data relating to physical aspects of the
products, including one or nore of. leqgth, wdth, thickness, volunme or
wei ght. The database may al so include information on packages for the
products including volunes and physical dinmensions of one or nore

packages. Li.is @AkRdR¢ Gh ek RtSnd Batindagedneind HRed HEQHABSA Bfto AMwdthe
physi cal aspects of each product or products 1n the order, that the

or der - r ecepsgeng- processi ng subsystemis operatively adapted to select a
m ni nrum si zed package capabl e of containing the product or products. The
sel ection of the m ninumsized package may subsequently enable the

or der - r ecei vi ngitpis pesfershle ghas b dytshagerfurther mkluddsaang informatiomstorefiedd eashy cost

required to,. deliver the _pa e to the cystomer .he. 0 ge is
pr ef er abl yofﬁh&’f*e&%%a\'ﬂr?'hﬂge &Egigsgpfay eﬁclqeﬁegfﬂ%e&a‘?eeéi a%faexgg %a%ﬁ?glgéenf g’%{% ?fi cat or
t hat cont aimRSproducey HBkibag ofelortiiee of: dergth, Rridih cthizkbeys, voluemer @dvedght. The
frequency-readabl e package, i.dentificator. includes infor i.on on the
contents ofmtébasi)éﬂﬂéég*@.mcgf‘f'ij@ ’Bﬁ%ﬁ’éarnoﬁé)? REkages %Dfi dprﬂ?fmésoﬁg%ﬂnﬁgv OPIWFCBr mat i on
cont ai ned gﬁuﬁﬂy@cﬂm@g@m bfdRBbi Mb&ajatkagwd.th the identificator attached to
t he product or product in the package. Advantageously, the

order-recei vi ng- processi ng subsystem may be connectable to the Internet to

provi de on- i ne ;Ciysise PRl thh BaSddesoAss indGmlanéPETE pRYSiGRO BpeES béach he
m ni nrum del i very cost. Optionally, a product is assigned a bay at the or

each sorti arpdugit e peasuets et the rordgrt Hhahribe PaiespeceingtPyocsssiied SPRriemels f or
packagi ng P Va mikitRurh-204 WEReK ot Wb hdBibdhddr t her

i ncl ude a g ?r%é;%} e rgtg?%dsfefr%gtqaulglncy ?gg‘g%)%gfggevi ce that indicates the

| ocati on ofr arqdnesiudhe iselectine of the meigienusi-sieedtpackiae &ay ispepequsatly earbif i cat or
thereof. T s [ ' r Laf; tion for
a ol ur i i 1P kP od B B O Bl S o A
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The or each package is preferably provided with a radio-frequency-réadable
package identificator that contains information on the order. Preferably, the radio-
frequency-readable package identificator includes information on the conmtents of a
package. The order may be verified by comparing information contained in the package

identificator with the identificator attached to the product or product in the package.

Advantageously, the order—receivingﬁprocessing subsystem may be connectable to
the Internet to provide on-line customers with interactive information concerning the
minimum delivery cost. Optionally, a product is assigned a bay at the or each sorting

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

The radio frequency subsystem may further include 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 preferably accumulates information for a plurality of

products. The portable reading device may upload information. from the database which



is operatively connectable to the portable reading device via a
transmtting nmeans. When a product is renoved fromits storage | ocation,
t he port abde21adi ng device nay be wupdated to reflect theCpsGou@icsas
havi ng been picked. Preferably, the portable reading device downl oads to
t he database information on the pr oduéts that have been pi cked via a
transm ssion nmeans. The order-receiving- processing subsystem preferably
generates a naili | abel. for. maili an order..and preferably _the mailing
Pabel 15 ol PeguaY soliciably &ty Rarablipinecdorice vind ravilline eres Bl
verified andproaicehedendved fione itorsetesge [Btueionr tid yotsbleayadpipefi@iabhyy Be books
or printed terial_or_ may be .one or, re of conputer parts and
conponents,urgg%‘?dt'ﬁ/é?f@fx@%Pl‘i}éé‘llcéaggéﬂl’@%ﬁ%f’rlpﬁlfegonedi cal products and
prescription drugs, video tapes and conpact discs. Further, information on
the expiry dates of the products are prefer abl%éstor able in the database

and/ or on the i d&sfeibly clie spdablerepdiphiqvicy dawalordsdaihe darbrea defarmaigr omay e
passed theige 6BidyY tHALER bk GRGEE NGk b ArARsBBEQN theARDE The YrddrR&eREifSENt
invention, there is provided an order- handling inventory managengnt
system i n@resdisig: subsysenyr pigirabin gencgpien Lﬁ*rﬁéﬂméflgwhyf@i pailing ragderders agd ored i n
t he storage,si : : sl ashrepak f €. Lhwvent ory,
each produ {éé%ﬁf%eh%%lgégg%g&élégéeﬁ g%/ﬁegda&aﬁr?rilﬁer‘f.l fga?gpaalgé% &el%t‘% e by
radi o frequentsd aiémerhedwith hedadeabase cont ai ni ng i nformati on about the
products; a radio frequency subsystem operatively adapted to detect the
identificator of each of the products in the storage site; and an
or der - r ecei vi ng-The poeisss ngy prfeyidy derbudks oh prised imaesialardeaysbed awy gae oduct s and
whi ch uses the radio frequency subsystemto ascertain the l.ocation of the
roducts 1 Aengl Ape BRI S oY clolPhis” RS ek i Re Pl i
ordered praddiplescripid @dgs] 7Ry 1aPEsTan@COmpdeDdibed. 5 According to a third aspect
of the present invention, there is provided ' a nethod of handling an
order for a product froman inventory, including:

Further, information on the expiry dates of the products are preferably storable

in the database and/or on the identificators to identify and locate products that have

passed their expiry dates.

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

a storage site;

a number of physical products stored in the storage site, the products forming at
least part of the inventory, each product in .the storage site having an identificator
detectable by radio frequency detection;

a database containing information about the products;

a radio frequency subsystem operatively adapted to detect the identificator of
each of the products in the storage site; and

an order-receiving-processing subsystem which receives orders for products and
which uses the radio frequency subsystem to ascertain the location of the products in the

storage site by detecting the identificators of the ordered products.



usi ng an order-receiving-processing subsystemto receive an order for an
product; obtaining informati on concerning availability and |ocation of the
product fwonvas3tdat abase containing information about theP@T/SAUEE0]164
providing the information concerning |ocation of the product to a radio
frequency subsystem using the radio Brequency 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

i nventory. Drawi A;rgsrdiﬂgrtomnﬁ'ed atpeattof tHeepresameintenton, nhayéiis frevidar € nfethodl y

under st ood, ment.s venti.on are cribed, by way of exanple
only, with qu‘f"‘?éﬁ%@éortdg épéogg%gi?%%lﬂ‘ée E?fya\ﬂ’cg‘ﬁiu in which: Figure 1
illustrates a soRpgBid Grébragehingairo@sstigondgRies tte fehate Uaesdan remaedi nent

of an or der-hanqll ing inventory managenent systemto handl e orders for
products stBBPEE5 i n the warehouse; Fi gure 2 shows the screen of the

handhel d radi o fdheehigNEYorieaeedontdthied avail Aty ahm)cmr&qia@gioau&fﬁ&n a

particul ar book in the warehouse; Figure 3 is a sanple screen of the
upl oadi ng A18EDEE RPICHRIAE HECTRRERR Fhert %@Pé“cf he handhel d radio frequency

("RF") reader up,Qadss %@%ﬁﬁﬂ!ﬁbﬁ@&iﬁerhﬁ&%c%n‘&%e%&d%@%atﬁ&o %@h@ﬁse and

the reader; Figure 4 Ts a sanple screen of a conputer nonitor at t
sorting steﬁ!lbsdﬁeléf Figure 1; WD 02/17537 PCT/ S&1/00164 6 Fi gure 5is a

sanpl e screen of g c&gp{é Q@Eh A U@#sternr"%o VEFkL Iy Cﬁhiooﬂecﬁxqe ra% Figure

1; Figure 6 is an xanp requency box tag, requency
conponent dflentifieatdradiathsi en@cmdddethe peddirescbtarpre if pahior paare | stagget dives, bfb;x t ag;

Fi gures 7Aptr9duzgogﬁi8¥bg-?oﬁﬂe%%.e of a single continuous flowchart which

Drawings

In order that the invention might be more fully understood, embodiments of the invention
are described, by way of example only, with reference to the accompanying drawings, in

which:

Figure 1 illustrates a schematic diagram of a storage site that uses an embodiment
of an order-handling inventory management system to handle orders for products stored

in the warehouse;

Figure 2 shows the screen of the handheld radio frequency reader which shows

the whereabouts of a particular book in the warehouse;
Figure 3 is a sample screen of the uploading and downloading terminal where the
handheld radio frequency (“RF”) reader uploads and downloads information between the

database and the reader;

Figure 4 is a sample screen of a computer monitor at the sorting station of Figure



descri bes an enbodi nent of an order-handling inventory nmanagenent system
The information described in and ascertainable fromthe flowchart is

i ncl uded waro/iis37 di scl osure of exenplary enbodi ments of tPeT/SGes@né4
invention; and Figure 8 is a block diagram of the enbodi nent of the
order-handling inventory nmanagenent system of Figure 1. Description of
Enbodi nents Referring to the drawings, Figure 1 illustrates a schematic

di agram of an exenpl ary enbodi nent of6an order-handling inventory
managenent syg ﬁ%%@a&:ﬁ:l@scr&%%ﬁ%m?hﬁe? otnitdRLERO VSR ficalidR sTRRAGEMENT
system may al s0 adapted for a business where the products are stored in
one or nPBigareskt;or age sites. A block diagram of the order-handling inventory

managenent systemj.s shown in . Figure S. The exanple of .the inventory
Tanagenent sy EBing & Haspll vpth P e 6 T SETLREUERM ng bust ness.
The busi gassonBatorahd Ak BBRIsSHdddHehidth@ ot FankR6D@e BuRRRF of  books forning
at least part _of the total inventory of tie business, but the inventory

al so i ncl udeBigaigs 74ftogbprovissdrsexamale ofarsinge sprfaruens fgwechageticlhusi ness
i nvent or ' gwgpg’ o r ehouses
I n vari o%%sg%%ersgg eg{go%&g%a\g?%gﬁ n'%ﬁ(g{&gzﬂﬁ%%oés %?mare ST or fggg\gn shel ves,

pal | et s pfforatatioagescribekin did astertdidubiefromhid floew-chart i$ hehldedisthenot shown in

Figure 1) may be stored in _bgxes with the bqoks bein hi dden from vi ew.
Wien a cHiS¢IoHEs OQ%‘BMPS%TY srboAtRsaty %é"g%@‘?e?%‘?tﬁn‘ffﬁ‘&?%’, e task at the

war ehouse i s Ff%u}eqsc@aeqléékedig fithe B0 ARAAEEHS bidRe-hafdlideGnidiitg t he
books to sorting stations 20 where the books, are packed i'n boxes for

shi ppi ngmafagementxiysigm of Hipuke bf t he sane book are kept in the same area in
the shelves 10, but in other enbodi ments, books of the same, title may be
scattered throughout the warehouse. The use of radio frequency ("RF")

t r acki ngDassiptled efEmbodiefsakd es copi es of books to be |ocated easily,
regardl ess of _where they are stored. WO 02/17537 PCT/ S&1/ 09164 7 Each
sorting st at i BHEDmEHg bednamings, Fgpr es 3 schepnghic diggrary @i abg  one pay
being a : g ' heekst Of the
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order are
storage site or warehouse. The management system may also adapted for a business where

the producfs are stored in one or more storage sites.

A block diagram of the order-handling inventoi'y management system is shown in
Figure 8.

The example of the inventory management system is described with reference to a
book-selling business. The business has a warehouse that contains a large number of
books forming at least part of the total inventory of tHe business, but the inventory also
inchudes out of stock books that .can be ordered. The total business inventory may be in
one warehouse, or spread over a number of warehouses in various parts of a country.

In Figure 1, books 11 are stored on shelves, pallets or storage racks 10. In these
shelves 10, the books (not shown in Figure 1) may be stored in boxes with the books being
hidden from view. When a customer submits an order for certain books, the task at the
warehouse is o locate the books in the storage site, and to bring the books to sorting
stations 20 where the books are packed in boxes for shipping.

Preferably, titles of the same book are kept in the same area in the shelves 10, but
in other embodiments, books of the same title may be scattered throughout the warehouse.
The use of radio frequency ("RF") tracking and detection enables copies of books to be
located easily, regardless of where they are stored.



packed each into a box 30. After the box 30 has been packed, the box is
taken to a verification station 40 where the box is checked to see that
the correvo oboBks are in the box. A postage address | abepPCEbea/t0364af fi xed
to the box. It will now be described how the use of the exenplary inventory
managenent system using radio frequency devices, has nade this overall
process nore efficient. Identificators Each book in the warehouse is
provided with an identificator 12. Wien the inventory is spread over a

nunber of warehouse all .t books are pirovided with K identificators. In
the enbodi rrenfé]é“EFP_ (o 1S pAH EﬁP‘g‘?aYB&gkg% i 24 A R R own
uni que i ggpidd EGRhEPBuRMARSITdST Ak 8fs by, e dolS B el T @ Qe rs],tQmméa%dV‘mds’

ten copi es of the sane bookrreqwre t He use of ten differe

i dent i f i qatkeieasbitteashox|3.t he embodi nent, the identificators are radio
frequency identification.tags 50, .as .seen.in,Figure he tags ,ncludes a
i ni ature ant e‘%ﬁ%{ﬁ%#’éﬁ%ﬁ»ﬁ%ﬁ%&?@&% Oftith c?%f%?’ ci%ﬁ“é‘ﬁ%%f”’bhe books,
such as tyiert dRMoxfis eRddked tdealie thd ferdopbdokd abcinl tBe b A bbRagd Ak@Eson of

t he book in _the warehguse. Al this is stored in the EP menory that is

r eadabl e lgRel plsgiipafiixed iR MeyPoxThe tags are passive in the sense that they
have no power el R4 ggﬁg@ : ! d" in

t he sense thath?glglhg‘%l?er%gffgjr%cy vvavégs‘%:gﬁtb%e u w%%%tgﬁgxgg{a%g&?n ormati on
cont ai nedystamt heingRIdbMiriudnoe detiagss hadihed: thiseoveaaibproesss imvare effthientf r equency
waves emtted fromthe radio frequency subsystem the tag becones

"energi zed" and emts radio waves that carry the information stored in the
EPROM  SuglhsRdifs frequency identification tags are provided on the books

("RF book tags™) and on the shipping boxes used to ship the books to the
customer ("RF bpgljsn the warphaitse 4 prpviged with apiidendificatosd 2. Woen #e) 7537
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cont al ni
identificators.

In the embodiment, all copies of a particular book title each have their own unique
identification number stored in the identificator. In other words, ten copies of the same
book reqﬁire the use of ten different identification numbers. ‘

In the embodiment, the identificators are radio frequency identification tags 50, as
seen in Figure 1. The tags includes a miniature antenna and an EPROM for containing
information about the books, such as the identification number, the book details, and the
location of the book in the warchouse. All this is stored in the EPROM memory that is
readable by radio frequency. The tags are passive in fhe sense that they have no power
source. The EPROM have the capacity to be “programmed” in the sense that radio
frequency waves can be used to change the information contained in the EPROM of the
tags. When the tags receive radio frequency waves emitted from the radio frequency
subsystem, the tag becomes “energized” and emits radio waves that carry the information
stored in the EPROM.

Such radio frequency identification tags are provided on the books (“RF book
tags™) and on the shipping boxes used to ship the books to the customer (“RF box tags”),
which will be described later.



i nformati on about all the books. The database, which resides on a conputer
server, need not be located on the sane site as the warehouses, but maybe
connect eav@y2/mssiwork to the various storage sites aroundPCh8Gewwwméd y or
indeed, in different countries. Radi o Frequency Subsystem The inventory
managenment system al so includes a radio frequency subsystem 80 which is
able to detect the identificators on the various products in one or nore
storage sites. The invention is not ligited to a particular configuration
of such a radio frequency subsystem since skilled engineers can create a
nunber oPai#BeEeri cations which can detect the identificators on each of the

books by nean g{yrg H%ES&H; éérsge% i o I Lo.frequency
subsystem i nc%ggngrea n er-o g mongﬁgé&?ﬁg?&g%% @%P%ﬁgﬁrfé%%%énf
t echnol ofmfortetion abetiter]! the booksaThe dathisdseeehich hesidba oalhasenpiune sefver, need

order-receiving- progessing.subsyste The radi Q frequen subsystem
i ncl udesn%fh‘?éﬂ‘g“ﬁ‘éf‘&“ PRSFHF a5Ee W %ﬁeﬁ’éafdéﬂg’e aggn%erf%éngtglp(kﬁbthe

stati onSyZlyus 3Rfadd GrearduB@dRS ¢ lor, lifMeeehl diffE@ht Qindfddl | on 40.

Or der - Recel vi ng. Processi ng Subsystem The 1 nventory nmanagenent system
i ncl udes an order-receiving-processing subsystens 90 which receives orders

from cus%o rs" The rge'-recei Vi ng- processi ng subsystem upon receiving an
order, c &Eﬁqu[ute cyﬁgu SVE1t§:rg%ntory managenent systemto check the

avail abi l'i ty The id@ntiy&hashdatak Systsin hls6 indhides Alradiy frelfhertyaubaten 80 he
systemw || instruct details of the custoner's order to be wuploaded into
t he handWaich iy abla&e detesttheilcpplicajprs OB the warws Rroductyiin pngar WSTOHERESt 0 t he

handhel d_. . . ihi 'Ep&]rﬁ- .O%ﬁtg CE@_.H t abase
to the h%ﬁhe 5QRII]ZHD;EQ§ !‘e)?ﬁl\%lﬁ??{o: nc uﬂg&déet ai arsalag?gg ﬁ%ﬁﬁlfg?%;%% tsgygf t he
books i nsubispstevay sherselledangimersati oreatedenymbatod usidificasipss winichwhanalsteat e
found in,l afge..e-comrerc onpani es, the iLnventory nmanagenent ,system can
ext end ag’iﬁd‘g% O 9% Sﬁcgr?tf%%ﬁoé’%%ggg?m? ﬂ%la;éﬂ%?cé%?cys a’c[?%?ng?‘:h@% fies.
The i nvent or yTHeRAEE fleRtensy ShipiteaInsieska mlitbera¥ abthpidnts thad@ rth@ieat i on of
a book in any one of the warehouses. For instance, warehouses are in

Cal i f or nfraquerey teshaglegxEaiTansie infopBation atvesn, hadaahasend 28 \psdearresrine-
i dent i fy WD 02/ 1783 %:EBCT/ SGD1/ 00164 9

The radio frequency subsystem includes a handheld RF reader 50, the RF readers
52 at the sorting stations 20, and the RF reader 54 at the verification station 40.

3

Order-Receiving-Processing Subsystem

The inventory management system includes an order-receiving-processing
subsystems 90 which receives orders from customers,

The order-receiving-processing subsystem, upon receiving an order, checks with
the inventory management system to check the availability of the ordered books in the
inventory. If available, the system will instruct details of the customer’s order to be
uploaded into the handheld reader station 60, where the details will be uploaded to the
handheld reader 50. The information that is to be passed from the database to the handheld
RF reader will include details 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



whi ch war ehouse has a particular book title, and al so where the book is to
be found in the warehouse, even down to the shelf location. This is

possi bl e weozusa7 each book has an identificator that is Berscomshe: by the
radi o frequency subsystem The identificator of each book, even books of
the sane title, has a unique identification nunber stored in its EPROMV
This unique identity nunber is used for tracking and tracing the book, and
for financial accounting purposes. Wien @ custonmer's order is placed, the
uni que |dent|ty nunber stlpulates whi ch book is to be assigned to fulfil

the cust ghieh WagsRarte hasaaricylar benle tiflpAddioyan g&&?@hﬂs oo isthen

o or e EKRSA e Y058 1S SRS Ricanb R oMY L ROSIERIEERE ARG A o0 Voo

parti cul édenhifioftor that s ctdt@@bl@b;dthbh@m@q&&imuﬁbsysfma copy of the requested
title. The or r-rec vVin in ubsystemis connected.to the
dat abase in o?@@ céf?éggga‘i%ﬁ? ET@'%P??H"?% étﬁ‘ésﬁ‘é‘f 5@%&@5 a|unqige

enbodi mmenﬁ%wﬂﬁﬁbé%&mﬁwmmﬁﬁw Mehifnahet [QREE % ¥
receives orders fromcustoners, for instance, by internet. The dat abase 70

i ncl udes tuaqk:ugraadmnmghm chéc, sndofos dinamciglashountias putioses: O¥hemaycustomerthe dat a
of the ta |nte art o e a een in Figure 8, the
Chdi o f PR iRl bethrt Mui AR ot 535 B8 abdighd i

or der-re@gﬁmltﬁgcm@@esgbfmr,subsystem to access the information contained
in the identificator tags. The database is stored in a conmputer and

includes the followng data:- i) A picture catalog of the front cover of
t he bookpjdphsd Mensions of each book, including volune and weight; iii)
Part nu Itrectly corresponding to the title of the book, iv) Part

nunber direct Ilihcdcvmpmaggnm syﬁwdm‘s quén\aiedm détpoasti Vihentheeondest or ed on
the RF ident i.f(ijcato g{b Pal | et oca# n_or |tn | o aéﬁ%% e t he book
i s storef HREER gbsé%ge St A AT 32 PETA MO FE BRI A s of the
books. | @afaBide WwhidtBér the bRAEchIANEHOL is W £tbék aidthe kRsEbows bineopndf e Wei ght

of each book. Hence, if a particular
requested title.

The order-receiving-processing subsystem is connected to the database in order to
access information in the database. '

In the embodiment, the order-receiving-processing subsystem electronically
receives orders from customers, for instance, by internet.

The database 70 includes information that is stored on each identificator tag 12.
The data of the tag forms an integral part of the database. As seen in Figure 8, the radio
frequency subsystem enables the database and the order-receiving-processing subsystem
to access the information contained in the identificator tags.

The database is stored in a computer and includes the following data:-
1) A picture catalog of the front cover of the book;
1) Dimensions of each book, including volume and weight;
iii)  Part number directly corresponding to the title of the book;
iv)  Part number directly corresponding to the unique identification numerb stored on
the RF identificator tag;
v) Pallet location or bin location where the book is stored.

The database contains data relating to physical aspects of the books. In particular,
the length, width, thickness, volume and/or weight of each book. Hence, if a particular



WO 02/ 17537 PCT/ SA01/00164 10 book is available in nore than one edition,
each edition is considered as a separate itemon the database inventory,
si nce easmoeditBon has different physical aspects. Using pOES@hy®ileal

i nformati on of each book, the order-receiving-processing subsystem
calcul ates the total volune and wei ght of the custoner's order. For
exanple, if a customer orders five books, the order-receiving-processing
subsystem cal cul ates the total |ength,jgwi dth and hei ght of the books of

the custoner's o,rd:ir,(when stacked), and can ascertain the volune and

wei ght ofbopkis avatiafle g @ere thap pre gdition, aach sfitian ipansidseedsasa ERrTaE itempoh t he
order w Wl | KPG8 i ontain the order.
Thi s av%ga@éﬂésﬁ&%?*}éﬁg\%ﬁgge unﬁé@g%sgﬁ#gpwgdédﬁgﬁgges are used to
ship smal | anidisngthe bhyyical dnfotmatidn sf euch bodls eise addeppicalyiedpiceessing hat
profit rrargﬁiiyns of .the business can bg légq)gr;&lsed. The, dat abase al so

cont ai ns SEPPSEREISRtEH B %%{Pmﬁéﬁ HeEns o emazréfor FatfGeTmhoiks,
such as yQhuiEer beiRE! five Wo@&,ﬂh@@ﬁh&?@é&%%gr&%iﬂ@db%exﬂ%ﬁﬁluy}ﬁé tothne

order-recei vi ng- processi ng subsystem mat ches the m ni mum package required

t o encl odength, vaddragdrheight pHthedhooks afthe ichefomeds erder Emberstacked), avdicds a

wast ef ul ractice found i,n prior...a busi ness st ens re orders, for
snmal | nur?g%e%?no egglgl%e%lp%&%%tuocfttge g’ﬁ% °§§ rgﬁlgﬁcélﬁulaﬁg&gn\é\gﬁﬁ&e ngtg’qtgrger
t han necesgél the ofdig wittesRiimprpededpidkageihacishetestin}itodohRir®d ordeacki@ige so

t hat shi ppi ng and postage costs can be mnimzed. In the prior art,
e- commer GEOKRE sHEatongYReEs umRRcEsRaEbplargsinagkagss o used o gyp shil gyt fes f or

parti cul ?,Q-%(gll&g %sorﬁin%ls'éé‘ﬁlﬂggmgmgts 43 ﬁ:haQ E)roﬁ PSR 0B HPRIsRRsS EaSHeCcaN

i ncrease "t cost to suc xtent tha ere’1s no longer any cost
advant agenakespd.buyi ng products over. the internet. For instance, in the

prior art, if Qn ok re to be ordered he- st andar d. shi ppi fee is
often a | arge 13‘8%8@?35 0070%%5 fng?lgfa%t?fld)grp&lysllﬁ PEP ?fzfﬂminﬁ% QBlrgesent
enbodi mepackdeBebaitds) sutl at Polbiedidhgth, SHtARNA BeipBE b thB ahribes bdkes.aliag)] thee

m ni rum necessary Ww Il enable the shipping costs to_be determ ned_on a
case- by- GE4B-TRREAVIBS-DEQERESIRE FUPSEStemaByahes thhyauigimps pagkagy FRSHEPS FengiRpewei ght

of the t I:QML%@ L BB S | | £Q18esd sddp the
i nt er net ?ﬁ%lrgg{%g{o?oﬁ 0 S’ettﬂﬁggé% ni mum e{;%}\%g?@ggd%sdts%ﬁﬁgé pr ogllg&degp to
on-1ine eoshusimessssystamsoeierd omiers b emalh numbers of books or products are shipped in

boxes that are larger than necessary. The present embodiment selects a minimum sized

package so that shipping and postage costs can be minimized.

In the. prior art, e-commerce and mail order businesses often have a fixed shipping
fees for particular order price ranges. The use of standard shipping fees can increase the
cost to such an extent that there is no longer any costﬁdvantage when buying products
over-the internet. For instance, in the prior art, if one book were to be ordered, the standard
shipping fee is often a large percentage of the total order. Therefore, in the present -
embodiment, the ability to obtain a shipping cost that is the absolute minimum necessary
will enable the shipping costs to be determined on a case-by-case basis, taking into
account the physical dimensions and weight of the total order.

‘When embodiments of the invention are connected to the internet, information of
the minimum delivery cost can be provided to on-line customers in real time. When a
customer orders products via 2 website, the customer indicates which books are to be
ordered. The inventory management system uses the information in the database to
ascertain the location and availability of the particular titles ordered. Details of the
physical dimensions and weight of the products are obtained from the database. The order-



custoner orders products via a website, the custoner indicates which books
are to be ordered. The inventory managenent systemuses the information in
t he dat abe@e2/171537 ascertain the | ocation and avail ability PET/sGel/(@aé4 i cul ar
titles ordered- Details of the physical dinensions and weight of the
products are obtained fromthe database. The order WD 02/ 17537

PCT/ S&1/ 00164 |1 receiving-processing subsystem cal cul ates the m ni nrum
package and shi pping costs. This m ni mih shipping cost is transmtted
on-line to the web page for the custoner to viewin real tinme. In other
wor ds, e- mg@m@&@@systm&ﬂlm&msphgnﬁmmﬂmkags bng phipping e6sts. s can
be prOV|déd wi th information concernin qu ni mum shi ppi ng cost
of Lo, GReRuGSbiOMIRY (b SRS G- kp e OB PS T GIe PGS 39 REwAR
exanpl e welilie relgfes WoRd, Ofcohdfersd %ﬂ%ﬁéé%t%%@s%@ sﬁ? ﬁfaglau@g

i nventory managenent systen1 I n this enbodi nent e ord o

i nvent or ycanr’m@ag@dm*rwlﬂs infomnation cobbening tb@ﬁ@@mmnbyneh@pmgm)st oémheher
electron|ca ﬁé ar,. vi a Hhe int.er et In the case of the internet, the

cust omer FPF tgn?ﬂ%98?ﬂ§ﬁm?5? Farticul ar 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
i nt er net QdgBProEEssingansferred to the network server through a firewall.

vhen e, Or drod b5 tyif 66 Qb Efbed br Sk AR i RS SAECRAaRRC L e

cust oner' credit unber e order-receiVing- dling
subsyste nnvmtoxgmmagahctqt syStom. &o tib&r:r emimdmemmg}esm@srylmdlmg hveltory he dat abase

to see if the or ered boo ock n the_ war use...This. i,s
achi eved BYP5EE BB o oot B toher SR B ROR R o v e
cor r espongdiekt TH mecrasé Bf theendat-alins @ustd:ﬁcrtt%sﬁﬁ@ khd SrdBefor iphrtizhac Kooka

nmessage is sent to the custonmer by e-mail asking for consent to partially
fulfill thyeengrigrordssingopfematoniyee a2 WAkingge. to the parti cuI ar cust oner

e R e
dat abase.clddtenirdier exchadper The atemet drdetio thrssferfred ta ﬂ:ambtwrgkacrdexaﬁnmmghtal ng
pur poses ,ﬁr%\r;v(aju‘hence must be uni que.
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 number in the database. If the book is not in stock, a message ‘is sent
to the customer by e-mail asking for consent to partia’fly 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 tracking 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,



The order-receiving-processi ng subsystem assi gns one of the bays 20-26 to
the order nunber. Collecting The Products From Storage Referring to Figure
1, a col ve@vrors3workman 15 is assigned to collect the booRe€T/SGowImet or age.
The wor knman searches for books for a particular sorting station, and
retrieves books for all the bays in that sorting station. To assist the

wor kman wi.th this task, WO 02/17537 PCT/ S@1/00164 12 the radi o frequency
subsyst em i ncl udes a product-|ocating-apfaratus that is adapted to provide

the workpman wi t.h i nfornati on concerning, t er eabouyts.,of. each ordered
book. Tﬁgqﬁ%&,%ﬁg‘f"ﬂ%@gﬁ%ﬁ néb‘}fg 6_8“%%?1‘8*?@8%@%"??@%3’&%@8%‘ % r equency
scanner HRvidkie: workehel Wit GaRRekidonseraRisehd WheRhBEits 8Nehch@RdkrtdBook.
identificators 12 on the books 11. An RF antenna of the handhel d reader 50

continual I'y ehie Brogugrlecatinganparajus ipslades thnkandhgldrafio feguercylszanrer§0book
i when. it i L] ' f dhel d
Joanner . THCRAURACOE . 50 1008 dhdll ok REa WEANLASERAIT 1 T LY e

recei vi ngnmin@itaina of éisphasiheld wader 50 cbntirtally pinitk radib ficheercgspors TRl t he
book 11, or .the identitgﬂiﬁmc the book that it is searching for.
| dent i f i EgREcaion ] MRBOAREVE »EERIWE VB 1LAomes Withia thsyreadias pagadihe Rr

reader %dﬁélageaﬂﬂa . Ay BvaSEbmeh S ARRERALS HehaRBRNE @lcaﬂ'n@wéd AQFQUS!Y)

al though the identificators are responding to the handhel d reader” all at
the samectivimg nuiiteeouRFespades, b50wdberdy pisk out thelresponseief the poolc ébordhd t he

i dentitigs that. it eives. The | Lect.i.on wor kman .15 uses t.he handhel d
scanner @6”‘1“8 O%Lfﬂﬁ %ogg‘%ﬁ?ﬁ#bﬁ'%cpgﬁcf&f #‘g%h‘bﬁ‘gor&aa{?iﬁ% & 3@rocﬁﬁs§di°ﬁf§ St frat i on
f rom t hegQaba BaskandBeldr RN seddkd SOI(altBoldhe td e dbe] this @gﬁaﬁs&b hbypenadi o
frequency transm ssion. This happens at the handhe reader station 60

|
where t hdmsianeaslyholtheugh fheidentifisaoniaTs FESEeRAHngiQ Wcthﬂﬁdféﬁi@ magallal s aa
radio fLoAUGHS w}%@h{ 59 ol b 1@&@%&&5 oi R fieffidsqRMes stations

60 are | ocat eo roug e war ehouse, t e it convenient for the
wor kman febeives. upl oad order information into the handhel d scanner 50 from

t he dat abase yja the.nearest statio 0. T t ran r.of, ipf.or mation

bet ween the hﬁ’ﬁ%&&ug% g’r?ﬁ%‘?’a%ig “%%&%@PQB%@&?‘W %@ g’ﬁ rﬁlp&?/adgéﬁ‘{ogmmon

connect i §8mQhe BLHBsE 70CTRS @Fbintion e tirGabipadd ik hankiatiteaas Hetianohed
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 scannef and the database can occur by cable
connection or remote.connection such as by infra Red connections.

Thus, the handheld 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
items of interest. If thg 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 workman having to open the box to search for the book. It also



Thus, the handhel d scanner receives upl oaded information, obtained fromthe
dat abase, that tells the workman of the whereabouts of the book(s) for each
order. Awoexsispt e of the informati on on the handhel d scar@®sGEI/®P64scr een
is showmn in Figure 2. The book's identification (TAGID) is shown,
together with its whereabouts in the warehouse. Wth this information, the
wor ker wal ks directly to the correct shelf to collect the book. Wen the
col l ector worknman reaches a particul arl3pall et or shelf |ocation, the

wor kman passes, t he reﬁlder 5 ound, t he i medi ately

0 .over .and a bgxes,, and
i dent i i é¥otdsdhe WORSEE afng foy infhect 18 DIRASAR) PT ey Ak @piad 1o | he
EPROM of 4k @, | hang &g{ggr , the
reader belfeagghe?%%?nd?%)a%%bﬁat tﬁréce%gbre%clfj%%gw%gﬁ(}ﬁlol S !}ﬁ{ﬁgt o%.a%%hi S
avoi ds t hpeckwoutitherteth diormigs cantgpem t he box to search for the book. It also
WO 02/ 17537 PCT/ SQD1/ 64, ., 13 ayoi.ds.th r hayi ng.to. vj sual |l y | nspect
the products fof°h Sﬁ%%%’lo%b%‘ﬁgég ﬁ@ﬁ%}%ﬁf%éﬂ%ﬁ@g%oq’é‘ A58 bl es
the wor kg alt6mafcAiy B6dikid tdintiitatd tasahé Gkt Bbok A RAPkeddPpicked”, Rijgk out the
itemfromits container. Upon the first book being identified on the shelf,

t he i nf offigire dnln etherrankodimants, this medifieatiosrafithe stanyerifoigfarmation mayndi cat e
that the fir.st . o ", as in Figure 2. In other

enbodi mﬁ%i@t%?%%ﬁ?og%mgﬁﬁkoﬁgﬁ;%ﬁnner' s information nmay require

t he wor kman t ofHedufonmatidreinnthe hindbaid seaoneflven inthaierths bovksiof atdnenbeastihel d
scanner can i ncl ude e .books of . a 8\%6 er. of  cystoner orq%rs.. T‘Iﬁ'}%s IS nore
ef fi ci entCUFREF AEAFTH g MSHR ™MO8T FECIHt Rupe e opilecior grorkRr 15\griBidtSe f or

each custQIEluRL G%'eacH ARSI SRauUt omati cal |y consol i dates orders at hourly
intervals or at any predetermned interval. The data for the consolidated

orders i s dowWhsasysigm antarnaticaliy aeitrelidates ardieay at hourly interaisor skamhe use of
t he scanner, MRNDY - only t Laue | tifl.cati I f the
required p56(:)do esrmg?rregl %tg\g\vmﬁ].o'%h e(%?al %ré? (lt)h%ﬁ?gs +‘I18(."T decgrg&rgel‘i’ag‘gewggs%% t?ktlkg it can

" pi ck'  ouwandieid beaker 300 To-rhidimise tthotseldidad soagnéfs thb@oBgbalyaseudigut he

col |l ector. _worker collects_the bgoks fromthe rehouse, .he alters the data
in the H%%W@P@wrg‘a%ﬁﬁ%ﬁhesmuerédibﬁaﬁ%rﬁéow#@ﬁa%%@l%éﬁ%éé%dﬂp Seked" .

The i nf orfRti QR ‘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 bandheld 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 has 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



in the handhel d scanner is thus becom ng nore up-to-date than the database
informati on concerning the whereabouts of the books. Hence, after all the
books haweObremn3tol |l ected, in order to synchronize the ipr€DRGar0006Y, t he
wor ker takes the handhel d scanner 50 and "downl oads”™ the information into
t he dat abase, so that the database has a record that these books have now
been renoved fromthe warehouse shelves. This synchronization avoids a
situation where the database m ght indigate that a certain book is in
stock, when in fact that book has been reaned fromthe warehouse. The

downl oadidf?gﬂ%?aﬂpﬁéﬂ’a%h% angl the BorHAE BBEGR 20 teti s topks 7 12 hriakivRiaes weedl t he

f tid
dat abase™® B SurBeE 0Pkl okt B R b, B L e o5
t er m nal thMtiewaldaldmg ﬁ&xecﬁmqbcde RF the dafibentatigd mad&l]atbddatahmbmﬁishe héms hatd on

bet ween { he dﬂt ab he sc e hows ‘*Y di f.ferent nodes, one during
upl oadi nBesRFa F‘Ff@ Nl P5deR \é\grqq{gng -screen tells the workman

the order numgkf fe infdinafas h&e@anqmm thel il®rhaon/RaP#e boeR have

PCT/ SG01/ 00164 14 identification nunber, and the sorting station 20 that

the bookbeearcolleied sauser de tontngationl 30 todsitiatecthnsartieg pokesst ems downl oaded

into his reader. The information is simlar in respect of the downl oadi ng.

The purpose of the information is to tell the database that the itenms have

been col Certadoh b8 Mopherriwd Bbo8e and are ready for sorting. After the

i nformation has been synchronised, the ipfo tion that the books have
”?@b%vmng

been col | ect e/l Beso PRICIWPRKE L istcqlrehing FRROUSSr PP ng
. 15
process sc)g?érr]rgﬂ{ gfwoﬁ&grﬁ {:h%tsSrtﬁ%)%use WhinkiSudiiBhs sauhaegﬁedmsa{{ser

is colle e system provi des the worker
27 at thessﬁmté ggfeﬂtb@bk@rdam thh ordeps—terqmnmgmmcmmmabsysmdmw)mro theuse. For

a given t he or - recei Vl.n i dr.aws fromthe
dat abaseg? ?ﬁg’r"gﬁn%ﬁkﬂﬂ hejﬂfz%lﬁ E%r Sﬁ‘edgﬁ%k(gféép %%1?85) The

t ot al VO{HérB?d&Ed bbbl BcdROREDTRK Srdeb realvint-plotshsingREbsystem queries the
order-recei Vi n%@fpr ocessi ng subs stem queries_ the database for djnensional

data on edigtengipan] 4zt xange of gyaiiabls byrss,12pd s8I SRS FTIBIBHER- hox
that is E@g@@mt;sqm%ggs&zttggﬁgrtgg dlEach of the box sizes have a code, and

t he order-receivin SSi dicates the
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 Box. A tag is created in the sense that
the EPROM is programmed with information from the order-receiving-processing
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 a 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 genéi‘atof 53 prints a box tag. The box tag,
having the order number printed thereon together with an RF identificator, is affixed to the



box to be used by displaying the box's code. The order-receiving-processing
subsystem di spl ays on the term nal 54 which bay nunber the box is for.
(Each baywos2/umsed to receive the books of a particul ar orBer/SGowver ). The
sorting worker 27 obtains the required box size, and al so uses the box tag
generator 53 to create a box tag to be attached to the Sox. Atag is
created in the sense that the EPROMis programmed with information from

t he order-receiving-processing subsystetdparticularly the order nunber,
and the printable portjio the tag | s inted w.th rt.i nent

0 or mt bk BaE8ey TS sHeBRo i s otrles e er At b S Bt phonid e
books (m@égﬂmgdgt&@ﬁbaxnunber of orders) to the sorting station 20. The
box tag generator 53 is | ocated at the sorting station 20. When the sorting

station 20 reddithesoringrigtien egeh Bepk is geadiyeant B regdetatldhe Blregdemis a box

fag. The ' : Fnted.t.her . r.wth an
R dent PSP RE pOBY 1AL, M ettt RS e B R MO S
has beenwaidiciatteg eadhbockyis tebe plastd. Uctthe Wotkenpadses el Hookwhircthe RFzed- box
should be placed at. each, bay. At the sorting station, each book is read by
an RF r cBAEET £ o grieReoPiRgsProsss SR RBFT, eI hEs B SRIOPHGEcREon Fith the

ascert ai - |-\l Bk | 8ihs, | | y each
book is ?%tagéesgb acg%’jé.)&gg{etnlﬁl%ﬁ%\rsﬁg% 1,[;E[sses egglﬁ booi&{ﬁﬁg]rtopwggg%é%rogder
52, the émdsempdced the dipppyds dwsimip Egtrsis Aqivtuwhdithe bgok povsnimaise cat i on

ith the . database, displ th itor, 54 the b nb hat, th
wor ker 1 SisPBYER 88 e HeSBy R eel R, RS "o fa drusy oy Pt kiOk RS gur e
4. A pi ChifseMctdd) Blehon khE R kimanS2 places thH tdolkdy Gdy aimbbethfe¥ i X Ahescr een 54,

so that the worker can ensure that the right book has, been sel ected.
Hence, t WeoTkBRRRRsCYR! hedoaks P%éﬁ?d%ﬁ(fqaﬁefg’%ﬁnﬁu%ér‘s fipeted tzallomste 2Ry knan

passes a%%ﬂe%ogg%%ggggggﬁégﬁéﬁ%%gggpr 52 and, thus, is directed to

al l ocate each o appropriate bays 21-26. Packing The
Products into the Boxes Wiile one of the workmen 15 is collecting the books

fromthe shel ves, che may be o res

While one of the workmen 15 is collecting the books from the shelves, he may be

picking books that are for a number of different customer orders, not just one order. All
the books from different orders may be mixed. For instance, the workman might collect
three copies of a particular title, each copy being for a different customer order. (Each
copy has 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 stétion 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 a record of what -
books should actually be in the box. Figure 6 illustrates an example of a RF box tag which
has 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.



pi cki ng books that are for a nunber of different customer orders, not just
one order. Al the books fromdifferent orders may be m xed. For instance,
t he wor kve@omigbt coll ect three copies of a particul ar tPCT/8GoR@ESE Ccopy
being for a different custoner order. (Each copy has a different

i dentification). The order-receiving-processi ng subsystem provides the
worker with information on the whereabouts of the books. At the sane tine,
the order-receiving-processing is alsojperformng another task, whichis
to provide information to. the _sqrting statjion 20 about what books are to

go to which H¥eriie bex hasheen difled with the pemplete/origr, (e FYSEMRTEEDEs B8, whi ch
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tag. In other words at t sorting station prograns the
EPROM in the RF box tag, and records the information of the books that
ought tch ' he qrder. . This RF box tag is affixed to the box, and
acts as a-fe¢ PEBul d actually be in the box. Figure 6

i [l ustrates anmxandbsk Bis ReelfillROWithae Yhr6pHatd 8ol RHOR if [REH &G
detect abl e conponent, as well as a printed surface for displaying
i nf or mat ivenficatwastation 40 There) anathes Iﬁﬁ’eﬁd@fﬂm@m@hv@x tagetb asedrtain hei nt ed

I nformati | nent. . Lde.. The RF tag
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the box liash lesedrthé bbblethgwirdsidd the bo B £hding ot the bbek igs hewell o tsoxt he
sorter 27 that the _box is conplete and ready t e noved on to the

veri fi cat3®if ‘@?&Fi"éﬁ’k&é.“’hemiwq ‘E%E?”&fn&e @/’H’@%‘; 5 Bp CPEe%ioéﬁﬁﬁdN-t er the
box has Bbegg Ao%mggﬁeﬁr eo@@m&%@moﬁ%}s&m 1RSI adSwiRkRLEG t he

verification sta _ re, another RF reader 54 first reads the box
tag to asciontaion initke durbhse, ihisgwesibleTheerifyi thatdthahex tondains Rk thtaegwias® t he
details %f he books of this order. It then reads the book tags inside the
box. By CF ‘ng both the book tags as well as the box tag, it can be

checked whet hgigdrB 8 sEeWt @ Risipldbcidie With dipead s thd'Rotlo ftnbsvaifidaien or der .
Thus, by conparing the EPROM i nformation contained jn the book tags with
t he or dest2tionfBr Rathesieopiof theereemt pdetals ofithe erasprumberare shopgn Q3 edel ¢t he

box cont 3L,0s ik bf HScLLAYk! 8l KSrwn from the box tag showing the required order
of books (which were obtained ﬁ-ém the database). On the right hand side of the screen,
details are drawn from the book tags 12 inside the box. Thus, a side by side visual
comparison can be made to check that the required books are in the box, although the
comparison occurs electronically. .
After verifying the contents, a packing list bearing the order number is printed which lists
the items contained in the box. This automatically prémpts the generation of a mailing
label with postal data drawn from the database. The mailing label is pasted onto the box.
The packing Iist is placed in the box and sealed.

In embodiments, the reference 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 should 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, m{rface

or courier service is required.



Figure 5 shows a sanpl e screen which appears on the nonitor at the
verification station 40. On the top of the screen 56, details of the order
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cannot read the RF identificators. ,

The embbdimenrs of the invention have been 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 stored 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 system.
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 system.

Other embodiments of the present invention aré able to be adapted to conducting
stock takes of the inventory of a warchouse. Rather than collecting information on specific

" books, the handheld scanner gathering information on all the books in the warehouse. The
stock take is conducted by comparing gathered information with the database information. -



Products can be identified by scanning w thout having to open the boxes.
The ability to read a particular identificators in nultiples at a tine
reduced tweo2/smarch time. The processes of the enbodi ment BCT/aGO @164

paper| ess processes, and the only docunent that needs to be printed is the
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invention. Modifications of the invention can be used to control inventory
| evel s h&9AGeSr egard to the shelf life of products. The information on

expiry dates ggp stgﬁg%ts%qgayi B 4 Bféfillment 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.



mai n server of the database. Wen the expiry dates draw near, the system
can pronpt the expiry date data to be uploaded into the handhel d RF
reader, wWhooh1meabl es the workers to |ocate the product sP€aGosmesssoon to
expire. Qut of date itens can be readily located. This is useful for
pharmaceuticals and first aid kits whgre nedicines have a |limted expiry
date. Alternatively, in other enbodi nents, the expiry date information may
reside in the identificators thenselves. The inventory managenent system
woul d obt aif;Lnformation fromthe tags that related to when the products
will expiring W thout needing to obtain the containers. The storage site
may be a fulfillnment centre for tel emarketing, e-comrerce purchases, or

wher e conponent I I, i i jfd.cator tags can
be tags thgt Si %§&g§§§ﬁg§dﬁgm§§g§%%§%§%c@?%%ggrégﬁfgggﬂhgﬁgf transmt as
wel | as recei vear datibasd rcepphlen ofy coffiising niblodinationt sbauniviee [peeducidipelndiog by way
of exanpl e Onllatél' an 1m)di f(igc ti o‘ﬂlsts, are possible wthin the scope of the

i nventi on ALUAEITAEY 'YPUHE BpBRHGEY cl ai ns. WD 02/ 17537 PCT/ SG01/ 00164 19
Cains: 1. An ordedioh@ghdntg sutysdd apyratenpgdamed (s ydsteemrddio-frpquothyet s,

i ncl udi ng: a dat abase capagge of %%ﬁfai%%ﬁg in%prnqiion aboutetgg groducts
i ncl udi ng defeesablie entficatos,ay e JEEBR 4P OWCEAEEE = Fer A JHYe FPE&Tiency
subsyst em %!&E'ﬁi@hb’m astanicod 1daf plebest invaaetirg: dmdequency- det ectabl e
identificators that are attachable to the i

at pr.oducts stored in one or nore
storage sites, atlW@%ﬁ@?@ﬂ&gspm‘@?siﬁgr?ﬁbsﬁftefpé”atg‘?h f’fﬁ‘?‘i’esd’l‘rgeéﬁg‘?rrﬁf%(ﬁ‘%raf)? and an

Order'receia.%/c'eﬂzgﬁsoﬁgxﬁ Sk Mémﬁﬁm?ﬂ/gx&d?dae IRERINVEIOFO@IcE h@e ge@duct s and

ascertains fromt dat abase the availability and the |ocation of the
product s i morhetomage sises, andMalchtusesale radie drequeaRY SUNSY TP (X S5eq 1R AR o
frequency d ile& REd URldeteRIROME tienilar® of e Sideage site
or sites b y@é%gé@%g}fhg&?gﬁéﬁti i cat ofsegf {I{%he 5rdered products. 2. A
system acceoralieigg to claim 1 wherein the systemincludes an identificator-
creation-subsystemfor creating the identificators.

2. A system according to claim 1 wherein the system includes an identificator-

creation-subsystem for creating the identificators.

3. A system according to either claim 1 or 2 wherein the order-receiving-processing

subsystem is adapted to electronically receive orders.

4. A system according to claim 3 wherein the order-receiving-processing subsystem
receives the orders via the internet by the user entering order information into a web-

page.

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

further includes any information stored on each of the identificators.

6. A system according to claim 5 wherein the database has data relating to physical

aspects of the products, including one or more of: length, width, thickness, volume or

weight.



3. A systemaccording to either claim1 or 2 wherein the
order-receiving-processing subsystemis adapted to electronically receive
orders. AvoM/s¥p3tem according to claim3 wherein the PCT/SG01/00164
order-recei vi ng- processi ng subsystem receives the orders via the internet
by the user entering order informationointo a web- page. 5. A system
according to any one of the preceding clainms wherein the database further
i ncludes any information stored on each of the identificators. 6. A system
accordi ng 1.0 cl A Felmwies@ing tbhiidal sbesin thasiathisa inghdes i infgrmaiophysi cal

aspects of the products, including one or re of: |length, wdth,

t hi ckness, PagkagahEorghe M“&ﬁt@"&l go‘?ﬁ)‘ﬁnﬁéﬁd %ﬁf@&gf?ﬁﬁf 4T I K TRy st em
accordi ng I;agkégggi m 6 wherein the database includes information on packages
for the products including volunmes and physical dinensions of one or nore
packages. 8. A system according to claim6 or 7 wherein, based on the
informatiop on hheg.physiGRk QEREEESrof whaeh, BasedwathdinfRFREMCbE thd t he
order, the order-receiving-processing subsystemis operatively adapted to
sel ect a nphysialmspiciseaf epeicinadist eapadicts he Qrdatt Bierirdrg TR ISrRseRFEY or
products. 9., é‘te%xysi%(e%@e?a(ﬁgg%didgﬁe Qo ClefpkiMa8 MR dizell NEacREJCEipa0R 6f the

mi ni mum si 88 package enanl es" the order-recel ving-processi ng subsystemto
cal cul at e eonmiringnbmpradiattior@rofuegnst required to deliver the package to the
custoner. 10. A system according to any one of clains 7 to 9 wherein the or
each package is provided with a radio-frequency-readabl e package
identificapor tRatyseantedonking nf clninmi8i whereiontht helewiodesf. the Iminnuy-sizedn
according to,any one of clainms 7.to 10, .wherein th o= freql -
readabl e p%k%ee‘ilaagﬁt{hﬁ ‘?fg‘frthce?VHigl‘ RIS, PRPSRTT otﬁ éa?l]‘ kgee ac%%’?%{r%@s/ of a
package. 1gelivérySb&ireqniRe GPdliveighd sackdzaionhd Gustomet1l wherein the order can be
verified by conparing information contained in the package identificator
with the identificator attached to the product or product in the package.

10. A system according to any one of claims 7 to 9 wherein the or each package is

provided with a radio-frequency-readable package identificator that contains information

on the order.

11. A system according to any one of claims 7 to 10, wherein the radio-frequency-

readable package identificator includes information on the contents of a package.

12. A system according to claim 10 or 11 wherein the order can be verified by
comparing information contained in the package identificator with the identificator

attached to the product or product in the package.

13. A system according to any one of the preceding claims wherein the order-
receiving-processing subsystém is comnectable to the Internet to provide on-line

customers with interactive information concerning the minimum delivery cost.

14. 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. -



13. A system according to any one of the preceding clains wherein the
order- receiving processing subsystemis connectable to the Internet to
provi de ovOb¥/ms37 custoners with interactive informati on cpPaweGoi/ged he

m ni nrum del i very cost. 14. A system according to any one of the preceding
clainms including one or nore sorting =itations 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. WO 02/15753 A REHSGERA0rGiNg 64 anP lonk50f e syrstedimgadgios dwingeih chanydione of

t he preceding cl ai ereln the radia. frequency.subsystemincludes a
por t abt e r AR SRR bl a0 o GRS TR BT hE b B of &
product i n lsdagorséfarmoducsintiee dayragbestite by derecting ehei idemificdiorahdrest. t her eof . 16. A
system according to claim15 wherein the portable readi ng device

accunul ates information for a plurality of products. 17. A system

accordi ng t1g. cl & Wskh Reordfag\Whekiai 15 Wheeinoid fiable r&adicnBvide YcGRulatep! 0ads
information fromthe database which is operatively connectable to the

portabl e [AEaERAHGR & RbEaly Qf BIOfYBnsni tti ng means. 18. A system accor di ng
to any one of clainms 15 to 17 wherein when a product is renoved fromits
storage location, the portable reading device is updated to reflect the

product as lfavi My SHeen apFaEdiag) o rim ASsQis @ ivheesdn e Agrtabls E9adingn dESicvher ei n

the portab hgloﬁﬁﬁﬁfﬁﬁatﬁﬁvﬁ&@ H0NBhARAGicH 8 dpBRifk RSt [P BokRie ON the

ol
products that have been picked via a transm ssion neans. 20. "A system

accor di ng readmgyledpevieh Mahsmipinggeaisng cl ai ns wherein the order-

recei vi ng- processi ng subsystem generates a mailing |abel for mailing an
order. 21. A systemaccording to claim 20, when read with claim 12, wherein
the mailing8. | alPebystesn grenwlimgt tednpohy ofthams the tbwheminswhan 4 hbedpadkage has

been verified anglmatc ed i th the order. §2. system accor di to any
oneof ¢ he "BPRER NG € Paroae Michro I BRETE e BVl B BB B e e
mat eri al . product as having been picked.

19. A system according to claim 18 wherein the portable reading device downloads
to the database information on the products that have been picked via a transmission

means.

20. A system according to any ome of the preceding claims wherein the order-

receiving-processing subsystem generates a mailing label for mailing an order.

21. A system according to claim 20, when read with claim 12, wherein the mailing
label is generated only after the contents in the package has been verified and matched

with the order.

22, A system according to any one of the preceding claims wherein the products are

books or printed material. -

23. A system according to any one of the preceding claims wherein the products are
any one or more of computer parts and components, software, vehicle spare parts,

medical products and prescription drugs, video tapes and compact discs.



23. A system according to any one of the preceding clains wherein the
products are any one or nore of conputer parts and conponents, software,
vehi cl e spaoB1Parts, nedical products and prescription drOgSGoviodeo t apes
and conpact discs. WD 02/ 17537 PCT/ SG01/ 00164 22 24. A system according to
any one of the preceding clains whereif2information on the expiry dates of
the products are storable in the database and/or on the identificators to
identify and |l ocate products that have passed their expiry dates. 25. An
or der - hand| ¥%ng i HVEHTTR ASFOFRFaAmE 1Re SV dearipeciing clagnyherein nfoppatign o8i te; a
nunber of phY sigkeldaies HOME bodsdPsre drokdblel il trela@bRAS Bndbl ¢h tht REnMEQBUCHS
formng at |east part of the inventory, each product in the storage site.
havi ng an iidensfy 3nddeqatsrrrodyets dhat Bpiedagsgd psigiewpinrdépsency detection; a

dat abase contai ning informati on about the products; a radio frequency
subsystem operatively adapted to detect the identificator of each of the
product s i ¥t he An edergrandlingdnveaiogy management systagbiindludipgpr ocessi ng subsyst em
whi ch recei ves oarsq(?g%sesth?_r products and which uses the radio frequency
subsystemto ascertarn the location of the products in the storage site by
det ecting the i demtmber ofygphysisal produbis swraden it yoreghusite sthe PBodudts iertrirgat of
handl i ng an_order f a product from an. ipventory,. including; .using an
order-rece iq?/a}sgl §55% 3{eles S v%%mrsyu AT P 5°r91u%omr @8 STUE A INEE b ?deﬁnfﬂﬁa@a uct ;

obt ai ni ng idefeombiaby eadiccieynedcyidagetdonai | abi ity and | ocati on of the product
from a dat abase cc%%tbai ning i mé}#r mat.i on_ about the product; providing the

i nformation concefAPHY SPHELIE FHOTHUER 2P BERMSSS a radi o frequency

subsystem using fdiR freghetryl SUBGURAC ¥pesatlely sddepred @ datdtGhe ddentificator of
r adi o-frequenc%/f- detectable identificator that is attached to the product
r

stored in GAE GribGRIPECEBhSREesES aine  product forning part of the

inventory. an order-receiving-processing subsystem which receives orders for products and

which uses the radio frequency subsystem to ascertain the location of the products in the

storage site by detecting the identificators of the ordered products.

26. A method of handling an order for a product from an inventory, including:

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.



