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METHODS OF ADJUSTI NG SALES PLANS TECHNI CAL FI ELD The
present invention relates to a nethod of adjusting a

W@ a00880335B@n usi ng i nformati on gat hered from anPCT/8R2006/024694
noni toring system The present invention relates nore
particularly to a method of -&djusting a sal es plan,
conprising the steps of: providing a sales plan
related to itens; providing an item nonitoring system
conprising: at |east one sensor, wherein the sensor

senses a pl upatTHON OF ADFUSTIRG SABESPIOANS of space

associated wth the sensor, wherein the sensor is

TH AeL?:ELﬁfnSi ng both itens containing netal and
taining no netal; a conmunications network;

and The pregpnttigventivh eslgientotahaethodpfiadinstingeediales plan using

information fromthe sensor. t hrough.the conmuni

infpgpaiionieaths I 3Y HERFIBPHEATING FY$ P m é”“‘rSFléth‘“’‘311%%El relbiés more
19 L FRIRIE 158 lohipBiRBERS stBsQTeHdYdeh

S R R s A

sales plan relathe tdf iterss; peoviding anftempaomtaingtskigiem) ¢auprising: at least one

sensPR AberS B Pk Seeht Oty SRt Bl Bl EmBNERhgrgpsociated
wiffthd EasbNWENEI M cAedF isedapatilé of ¥db@EHotNiterd dWitaining metal and

_ nmethods are known for nmonitoring inventory or iteng an
itegls sbuteining ng metligsiopnayieptions petyges: pnd @ jcainpyics s the

for, exampl e. ' [ ot .
coufis§IGEBL iR Rof RRL A SthsbBubbun 6 boppliications networks
gathed b il6rmatioh deetheutehi mahitaingNysteRbdiFE3, firfuinstpreen processing

Pat ent _Publ i cation_No. 0670258 Bl .. Pu I%‘ged Jagoafnese h
theriagormatiop f dtamipnthreyantiiy 05 HaBs WIHHLHS Hi50 Apesa©o! sppce at the
ﬁr%qgétﬁﬁcg pandaadll,%ﬁ\k/\lg e @fes @ﬁin%l%%d%@ MR Bald Hahe Gifb@ihtion

evices are known, for exanple those disclosed in U S.
pr&@ssedNos. 4, 293, 852, 6, 608, 489, and 6, 085, 589. SUMVARY

OF THE | NVENTI ON One aspect of the present invention

f IASting a sales plan. In one
%mw ERG i nvention, the method
CONMA va@sty bh@s%mdclﬁhqr pacivd dd iaregkrio vaefor sopltaring ivattedy or
_toitens; providing an itemnonitoring system . .
tegBrAprSIAYoT PRI SE<2rRE SBORSOREC AhurE) Y ERETEg e disclosed in
e rabi ' ' ' o8
USCRRERaF TR the %L ST AR ALV, TR Y R
PublipatiineN@f258 8063, BgrdpesrhPatewribticattoni . 9§ 70188 1, Published

andi t ens cont ai ni n | - i.cations,. .
s e N B Sor 0 BBk o ARTBSRH) B, e of
relaffdQenBhd 81ddiEPith UBFicSLRS Rho WA oG Ie HeseiElosalih ANS. Pat.
network;- gathering information fromthe item

Now#i29885200,6084 8aadip088,589f i r st i nstance; processing

SUMMARY OF THE INVENTION

One aspect of the present invention provides a method of adjusting a sales plan. In
one embodiment of the present invention, the method comprises the steps of: providing a
sales plan related to items; providing an item monitoring system, comprising: at least one
sensor, wherein the sensor senses a plurality of items in a first amount of space associated

with the sensor, wherein the sensor is capable of sensing both items containing metal and
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the information to determ ne the quantity of itens
within the first anount of space at the first
w0 p®vamses and adj usting the sal es plan rel at ePICT/0S2006/024694
itenms based on the informati gn processed. One aspect
of the above nethod further €onprising the step of:
_recording the date and time when the information was
itetyg chetieindnging inatgl; tarenfrynieations tetmork; anfetchmputss pderein the

colbfisE R Ger O RRbR B (g SPRE PR e b B oy aebppric
gathdfih @ thi@rnFRiea Tbn HStiRACRONIIBHETSeROIEMe o MEOhBhdedProcessing

to determne the quantity of items within the first
thesintarmetion tosgrieraning the quaridy ehiemm withindbe Sy ameuat ofispepe at the
€ Lk ' I j .
e AL TE MG HE LRGTER 0185, 0L U)o
prodeswed. | eavi ng the first anmount of space and adjusting
a sales plan related to the itens based on the

pat (Gferispdod oBthetab6ve ASDOE Furter tHEPAAAY theBrdphiTiectldtng the date
rocessi ng step conprises det er n

pr. R ! m ni the location of
ang Heerwhegithe indermation was geteredslugiag t}éﬂfgﬁh@ﬁta’é@p eotlegr aspect of
0 DS PURD AR BN Ok 0L BB e

moritering kystem thengd & sbnd imtunte;girosepsing tirridfosmatidd togletermine the
items _ahead of ti to replenish the first anount, of

QUEPEY &F HFps widiribe s agIRyRHRASPacs R dhe spondjesiahiad recording the

da%%ltnla%e Wi B8 %n@%tﬁ)?itv%yga%mrdlﬁﬁg‘m@s&gréd M8tance; determining

;
OW Nng: nunber of ens ordered, shipped or
a patiemi of étdmis yeavire the dirss amonitodfispacsfantlfadjustiegrs sales plan related to the

. location of itenms.within the store. In of her aspect
tofR e G R Birotied e ot thordp iy nBERERE sep
coﬁn%ﬁé&i RErMBIHS BHellod808 0@ thelfliSt dnh @b oP§RBE.UM prices for
the ability to include their itens in the anount of
Spagg ykihnbiter SiRECMRCERVE A thd L aajuahg thesnVeEsah avtRIRE
by custonmers. I'n yet another aspect of the above
preve¢tingdyhanmastoaterewill mestdikekyrminewe thei itehwufrom e firseampdunt of

oi nt. of . sal.es info tion. ln angther aspect.of the. .
ol i Rk ol e VPt By RRREbr et M sems.
In aARH& asPéct SPBeQAbBTEmathBl Uhakdleyplah niab%oﬁ%ﬁ@e one of the following:
st ock-keeping units. Another aspect of the present )
numbgrei itesrs grdererdduppgA orFaceivad by vhe sterenpricing obilp ifgmps gy location
- Ny O
ot B bR 8 est RS IRPBASH Hahe vk AL Filthethod further
coppivestihagging mahefactpteagiofitht tmsl ptemihmqjﬁi:lbs for o atiikity tauinclude
i.temnpnitoring system conprising. at |east one
thejeHgBF In Yip BMERR o HBACSEh S5y e TR the BERS 419 Teproyed fastesgby
cubBnfrs 1 st amount of space associated with the sensor,
wherein the sensor is capable of sensing bothitens
contlaiyst angthee bglectofdhé smve noxsimeda ithei pagternois detesthined without the

st BRURES PR SoBEHIRY Gp abtihaTsPron! iRabair e oo et o

itehf¥8within the first amount of space are a plurality of the same stock-keeping units.

Another aspect of the present invention provides an alternative method of adjusting
a sales plan. In one embodiment of the present invention, the method comprises the steps
of: providing a sales plan related to items; providing an item monitoring system,
comprising: at least one sensor, wherein the sensor senses a plurality of items in a first

amount of space associated with the sensor, wherein the sensor is capable of sensing both



10

15

20

25

30

conmuni cati ons network; gathering information fromthe

itemnonitoring systemduring a first instance;
w@e@cesssang the informati on to determ ne the gRErNUB1096/024694

of items within the first anpunt of space at a first

i nstance; gathering information from sources not

related to the itemnonitoring system and adjusti n%
itemstrentsinieg meteh And kems eqntaiping memaethiaa sempniogiions network; and a

con{go{ r\”ﬁérélg%é 5@&%%6&41\?&%11 ph&t%ﬂ ﬁ’&n%ﬂé@eﬁ%ﬁ% %?ﬁle

ur’ces not e ltemnonitoring syste
conAgpieitions nétherla kgatshermgtﬂfmﬂwftmn tiioar theatepr msmﬂxyutgtwstsmsblrlng a

NI AT
am&ﬁqt F a@@&’tvaef REhbaged Bhthbele HBSRIatisR Srohh®usdes RSt Rfated to the
h

I ng |n ormat | on from he item nonitoring system
1tendmogrhgr1@ systeony dnd adjustimgghe pﬁlcmldsls ratajed toeitdnnsf basedhon th¢
et e, the uant it
infolin fom B v8 mgbipnae stughany fEvaliet Aot RBae MRijsm
moRiftRingay geﬁnd time when the information was gat her ed
duri ng the second i nstance; determning a pattern

of
i t ree aspastiof gheraheve megiod énﬁmﬁcomﬂm%aé@ erjol: recording the date
andqgltéee re npﬁem ngl‘ﬁat o%ijvéé e e L[THI% the ﬁrét L nAh@tﬁé%pect of

i'on on n anot her aspect

the 8bovichBethbdfiethertdinstises tie sppe o&ssmitrging teformaivurfrae she item
determining the | ocation of the fjrst anount, of

mOPTEIGSY T BiEipE @rseqmd t‘ﬁ%a“é’ﬁol?fr@c?ﬁé’tnﬁééle g q dmine the

quagﬁﬁ" e RvifE Elferﬁnjf peoﬂﬁ@Bf %ﬁc@ﬁﬁ&hg Qé'EBhB ﬁ%ta%@@ aif reb&@ing the

l'ow ng: types o hopping within the store;
dataamemme sédee tie informbioh we§ gasbered taringhide fSWOSld instangay defermining

ace.. In t, f t h
o roRRS Rt S BT E507 B oGO B TEAR or
nondftdih 'rﬂbn‘itBﬁn@Ey%ie@n Rfofniiohiohhe patRut of space. In yet
anot her aspect of the above nethod, adjusting the

In sathes apeaiofithe thnte @1%1?@61 ﬂ@tnrwgfsme ﬁtCE agmaﬁﬁerséiewwnmg the
r e v itens fr the f t t of
IOC%EOélcgjd%ﬁrsi éz{&errs ahead 8?] ti ?re It E)Sr eglngﬁlnsho
telrtam)untfs ce
as p{%’catn ?ne FW@CTa‘?fJE a‘tﬁ&a F?be&}% ({’ ﬂ’ee réoélnge? B'Togﬁgﬁaé;%ktem

infGRRbh $fiyQRfPike bieof tBé k&Wvﬁﬁl% thpesE hediile klicpping w1th1n the store;
ordered, “shi pped or received the staore; pricing

advtetwemeefr&@cat adioasat tohe 6t Rmewat aoaien 18 Ket AOHBIeEaSHERY of the
anot
R, PR R R ST oo

the @ArktG@Foun06f dpace.abi ity to include their itenms in the
anount of space in _the storethxlgﬂere t he

it areibbcypet T IHSPEHOMETI YtsZa e s Lpaaetuges
pre%iﬂ:gng RANE AREAEL will HEoR BELIS ténd e HEIEMEREhH i Qfount of

space and stocking items ahead of time to replenish the first amount of space with items.
In another aspect of the above method, the sales plan may comprise one of the following:
number of items ordered, shipped or received by the store; pricing of the items; or location
of items within the store. In another aspect of the above method, the method further
comprises charging manufacturers of the items premium prices for the ability to include
their items in the amount of space in the store where the items are removed fastest by

customers.
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use of point of sales information. In another aspect

of the above nethod, the plurality of itens within the
wo peogpoaEsouUnt of space are a plurality of the BENES2006/024694

st ock-keeping units. In another aspect of the above

met hod, the pattern is deterftined without the use of

poi nt of sales information. In another aspect of the

abO‘I/IEyeEtathhdr aspba offtheraboi¢ yhetfod the pettem tihdetemtired witbgut the

a f s ar.e lurality of.the sane .
use&9 nt é@lp%ﬁ&‘qua{ugn @10&155 asnechpf 417,] gboafleéggmd the plurality of
itetnd Wﬂ?ﬁﬂ e fﬁgt%dﬁﬁ%ias HEd ?ﬁ@ d g%al’i@rb'ftt&rslaﬁﬁ skdcR B ePing ihfls. In

a store. In one enbodi nent present 1 nventlon,

andther aspedt ofithearpyé me‘élodhbe pa‘r@ms isodeterprimnd \m‘th@t the use @ﬁpomt of

noni.t or
I e s o T L
fir@anoRACE Pa&OSE aipRfalvy ol tHehamsefeRikeepigbfit®) t he

sensor is capable of sensing both itens containing

met &nezapect obhs peesARtANYANHGN R vides g method @mem’tctra%gi gy within
r
o 5 B RS B TR e o
praVeding bk jtegahbieitoring siystéray combprising: a&ammhe;vhdrcﬂmthe sensor senses a

moni taring, systeny processing the jnformation
plyality ofitgas t"h%%Eﬁﬁ gﬁ)pp]@tyo @paqetag%w‘mci ﬁﬂ}q]sgnsrqr,r\éz erein the sensor

1s HRlr Qénsﬁ‘gﬁ&)?h 1t9rﬁ§ B&Hthin v\%l QHétﬂtanﬁflt'eﬁﬂlcgnﬂaan?% ARdeRD a

ated |nthe pol nt - of
comnfwmaaiabnmtwerlg amh B cmdpwhe whicteamtheaompstsr decaivgs information

TR T -
mcfrﬁ%ﬁ‘t’lg gygtérﬁ%rbtﬁsi‘hg hisd inBFRdNbn Bf detdiatte BB Qushian bl ftymodvithin

tens sold by the Store. In another aspect of the
theaﬁrsvannmtw@dpaoph@thmmlgmlrﬂmftsh]@ﬁnf@qusfé lptedra thg igns, wherein
o ShipPE A HEPO B B Rttt i SSEE okt i quaniy o

iteh® seld B ge sﬂ)lré sfdefeemiiingdbie \dﬁﬁ’ieﬂde&)emmtquhlytltyfof ittrssemoved

renoved fromthe first amunt of ﬁf %gd t he
frogy ghet rswmﬁp’és@cgemaqwhfwlwse Pt ﬁt?tr‘her aspect

Of tIH %P%QP’ ﬁggﬁto?% bBO@m%BIOQE% e il die 'fur%?@érhﬁﬁ&s festep of:

rec dat e t1 me when such
actlvdtﬁrgrmtalajm ma:s,lsglalf ttere saduspitiontleat fspme of thedtems have been stolen

h f..th b
dugRiog ises (iSieh CROYER PRy AR AR I TOR A it gfount of
sp‘él&earfd' the GuARRHOH itdhs RIRBEE the BRIrEFIRESERL BN @he dbdve method,

The ‘present invention wll be further
the mﬂmdrfenhw cpmprle¢8dhe ﬂt@B of aeqom@ng plwedm@ndﬂnrg@: iwdign such

mf\oﬁe ’ e&rﬂg'a% gq heérei 86 eL# ‘]J;‘}re (];u%gtm ol %%e [y t&ﬁ&hm&ﬁlo? the

aboké HEtHod! 8 pPocesdiesmatp o \Aﬁﬁs&s détenn@imgnhe ((hca’ém obthe finst amount
item m)mtorlng system ich is useful in methods of
oftspecepr esent i nventi on;

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will be further explained with reference to the appended
Figures, wherein like structure is referred to by like numerals throughout the several

views, and wherein:



10

15

25

30

Figure 2 illustrates a perspective view of the shelf

arrangenent of Figure 1 with the itens renoved from
w0 b@7ebesBeses; Figure 2a is a cross sectional vPEMUST006024694

portion of one of the sensors of Figure 2 taken al ong

line 2a-2a; Figure 2b is a cPoss sectional view of one

of the sensors of Figure 2 taken along |line 2b-2b;

Fi gdtigurad illudtuates macheanatictipw of ene ehbahimenifoftahdtestimbiesing

Lth itens of Figure 1 taken alang |ine 3a-3a; Figure
Sy%ﬁli Mnuc £5 wyesd "ég'teg}:?dtsl Pé@ﬁp,rffggnt,ip 813, with some

ite re e romthe shelf; Figu 4a illustrates a .

t op FopRAaH tes Grbetswectaitofivi o W ERElF fsmgermnp fiwre with the
itelrR k@0 A dofien ihdWhefARs4a; and Figure 4b illustrates a

top view like Figure 4a with sone itens renoved from

t he : : ] I .

NamGTRET 0 BT o Sone e gaadirin of e e bhidhy ot Figure 2
takepalongdine®eidaw ze t heir revenues. Common ways to

i ncrease their revenues include increasing the nunber

of iFign® 264y dicross Rcp@ial Oidwadf dnk BE tHeQe A& Vb SEighRMMAk &Salong
. "sales velocity"), or by increasing the profit margin
théﬁ- ach itemsold by increasing the selling price

and/ or by reducing the costs of manufacturing or costs

ass &égue é@l ilystrafes atopnaewef Pajyotihe skadvesi wigh tiéms pEFigure 1 taken
akjngqﬁggagiance nost consuner itenms are sold through

rétarl” establishnents, manufacturers of consuner itens

Wil L. typi | y devel o lLans.to hel p.increase sal es
vel G S8 hustneF H P Be R RS i AE pRb Diatezapred from the
shélffi ng so, will typically use point-of-sale data, if
avai |l abl e, and use data affiliated with orders to
t heipigr@84 Als@ste £ AP Vib§ of Shabt BE Shdesdlidh gérﬁy Lo %l,u&ol taken
determ ne average vélocity of their 1tens being s
alogg line¥p-4asand me- based vari ati ons (such as seasonal or
weekly variations), try to estimate the effects of
adv Figurs it lustateaa goysviewilike @igmé 4pwithisoge i@nd re@obvalBom the
hﬁ#her activities which help pronote sal es of
S eiritems. Retailers also want to increase their
sal es revenues by increasing sales velocity of the
items sold in their store, increasing the price of

each itemsold, and by increasing their fraction of
DETAILER DESGRAPTION Obp HEINVENIONjat a i s conmonl y

KNOWR, i chilbbrs 0P AU uber gg’od%?}gl%dﬁc%,l of (ftte%% sk o hrr?ax‘cl’lr‘rfrlﬁz%Sﬁheir

revenues. Common ways to increase their revenues include increasing the number of

items sold in a period of time (otherwise known as “sales velocity™), or by increasing the
profit margin for each item sold by increasing the selling price and/or by reducing the
costs of manufacturing or costs associated with the marketing and selling of their items.
Since most consumer items are sold through retail establishments, manufacturers of
consumer items will typically develop plans to help increase sales velocity or pricing
related to their items, and in doing so, will typically use point-of-sale data, if available,
and use data affiliated with orders to their factories from the retailers or distributors to
determine average velocity of their items being sold, as well as time-based variations
(such as seasonal or weekly variations), try to estimate the effects of advertising

campaigns, different pricing, and various other activities which help promote sales of their
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registers at the time of the sale. For instance, when
an itemis scanned and sold at a sales register at a
WO 2G0ai00253¢ ore, that sale is recorded, and at aPGT/Ub0661024694
time, the store corporate he%dquarters can process its
sal es data to determ ne what 1tens are bei nlg soldd on a
r da or ,what pattern of sales related to
ite ﬁ{f?% e?ﬁﬁ 130, a‘?ttt%ﬁtcr%?ﬁ%ﬁﬂsgéakeﬁ revgnessdy ingragsing sales velocity of
dFBi bed in
the @i sdd
ér::gér egséleit[1 gftl%fggﬂgé qnor %) hgﬁh%gnt | *ﬁp téﬁ%ggigé&{ }Oglﬁreggmg their
Wh@@ﬁ@e@dﬂegppc@ ce, nunber of |terrB tlmeldate of

o5 i ) om0 5e e BORAS RSl s

registansfatteuingd 6f the stlet PéhftndRalvhel Asitéd il H8ns ﬁl%l $Bld at a sales
their itens, that can then of in-turn be use

registerpt @iretat stoge ke salefs reaprded,aind stiatty givemtmet the b’&kqocorporate

he%irﬁ\g u‘%tp gat&?far%g sﬁ 1@@%}% ?ata § ?lleltil;xp J 7 %W;atrlte&f?ﬂ are Bﬁmg sold on a

palrtlnulaeda;}e dr mtnelmttehDNB‘dEﬁ rel@ed 0 cefairP@liQuéddids Ar€ occurring over
manuf acturers and retail ers use

tmk?o .'Pmnt&ff Sgéld@tada%a tﬂ?&tdeuséﬂé fasisispatbed yie moze qb@aul bdowb or other
1deht1f§ﬁ‘ng e, M&ﬁra@ tHeSU@CQ:gﬁ ﬁ%@% rfﬁﬁ] t@rﬁ? tl%qe A€ of check-out,

ti el s e
regen ot féb@Qlﬂ'(m‘t sarerrdst omoPentiof-edtd fath Oan?béiﬁ@ﬂfby both retailers and

il i e e e
used t6 b@e’d@et iU BP kfles 5}95%1? {télﬁ§ ?tdep@loﬁ Eﬁgseﬁ'lahyfor selling

multiple locations: in th epa

such|ieatsr prediictsnand hpneﬁélyhahmmlg reseltin umreaﬁird sralesof sal e
d et termne the | ocati
F PorlofEn: Boinot- Al Bt QST Hnb fichiitrepnd iairs use

pom’eof-ma-l@ﬁats ﬂ{aelscgaﬁ‘l&réﬂi)’veﬁﬁ PSHOEOMNAL. 88, thé8M 4 ﬁee?l%fjdata which
jt cannot nmeasure when an itemwas renoved from a

is I@W@ tmely, agd shishovrapld enplle gfedp@llela)rgh@ﬁa(@mr togeadt omee quickly
to dhAnEEP Y a@cﬁﬁ@ﬂ?&tﬁ)h&g ffﬂeél?éﬁlxth%{)g% S&lgple}%s %rtlgma]é?rgduct or

not ~be aware
iterh gt gattipde edatiomd i e sfpae. eEbrte@ampM?bdt&h}ts trﬁlg}ﬁib@ placed th multiple

I d t. b t. For
oL e e e et ot
dath p&tbrallylig NovAH1d tJ d’d@érﬁﬁﬁé the ?&%ﬁoﬁﬁ@rﬂ RhicRRAg d;?erll? A€ taken by the

registér multiply t price by ten, Inste
custamgiry iAdspappipt-o€aain dntg nzdyl measnrej i) aof it ixysofdy bt it whrinoh

oSSR o PSP Tt
clostel to d:mp@}f lbﬁbp’tyfoﬁ ems.Qdnd apste Enainﬁé‘er%ﬂ%obﬁ@ﬁ‘@aﬂé@f G ABuntil

be, fiye unique itens or SKUs. d, when only one jar
the pging phsaledpta isgathsasdandsompareg t@ awnw iregtoek. tleraddition, point-

of—staﬁadaté’ﬁl'ég 'nSHI) orfekt) %o@?ng?ﬂcg,h%ﬁe% asal egr ier ﬁl%tgs Qp Fenih jars ul ¥ baby

been sold to t e custoner
foodctheyt wilf typidally d@dna)neédiﬂ @ddnithe ﬂg[ﬁr&nﬁlﬂp@&h@ﬁnce by ten, instead

Last | oint-of sale data can not neasure
of lﬁ‘%‘lvhd?lﬁ@? A ergﬁrquf&abx&odaw@@d@a@rﬁmedrm émae at the

fstepMbReva DBl H 1B Foo¥HhPrehtdiEnt A 180 of bab
reglglfch cﬁg\r,lge be%naﬁgi [ ta g;’na\y0 [ ncfregte}é atfﬁ'hgﬁf \é@tr Iﬁasvoe aby
foog eeldundet. the same brand which may be five unique items or SKUS And, when
only one jar is scanned, the point of sale data reflects ten of that particular kind as being

sold, not what has truly been sold to the customer. These errors in point-of-sale data can
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Qut-of -stock itens on store shelves are also a
significant problemfor retail stores and whol esal e
wGer@rmee2s3d f a custonmer is | ooking for a parti CBCHIS2006/024694
product on a shelf or in a @isplay area and t hat
particular product is out of' stock, the retailer or

whol esal er | ost the oi%g?rt.unity to sell that proflugatI
leadrt errgws imseles pisnning| Lpshih Bpipt-oEiale data gan pet R} @ large

lbn. fact . i r .
B
award6f sichcBarbegamst &t mayciadipet:iatthsfenmy haee d@upad.chase

t he product,. ultinatel %‘Hr esul tj ng in.lost cgft Ofer S o

£ orOWprsieakg et anatoraIsHIYES AR ols0 AnieniiogRLREELiE LoF bl stores
and A sdie b EL l?%"ggstbﬁlgf‘ﬁtléé’ki% Bl la§articula8 PRodub@dn AERIf or in a

frequently out of stock in retail stores include hair
display srepantithet sarticwdanmroguop isou of stocls ilasretadler ativwbielgsaler lost the

det ergent .. di sposapl ersonal .care.itens., .
oprpAFR PSP BREpRC P et Wk ifRing o ephplste In ot
if tH RS RTeP neddl thSHrblivct SaeRitely) if' ¥ Possitlle thet &d or bk @iy ledve the
whol esal e ‘'store may have enpl oyees visually_inspect

e, 2 R .
storeland gh &0 9 cempetitpiestiue to pHrehfsa fhedradust i iimaklysiesylfing in lost
rodugct s, nee T dar : : -
oY EESO56S: 31 L BBIOBE Bl g SRRL L hing o copp i
studibe iteme khal e fasrpiestlly dutrof slvek irmretabstates invhudsthaireaw prbducts,
be restocked wth rg%ycts. jowever, due.to tpe cularl
Lol aredkests. 1B @S ANAIICEaah dighesatdr DeBRA igdiegs, partioularly
el r [ { I j [ nts, manual
i e e e, B A Y {06
sl oyw,t 0 _Rrovi ' ' r ' . .
Sl S e S ] BAPLRIORS vl gt e
sheBle€ oPpilodictRYi Py droasab asvess What ppodseniced tvbatestoeked, or
net hods provi de manuf acturers of product.itens and f
reopsresh | ANETRBRDAYS: Tiprenmmas RovoC Gt Bneyah e Peot frenesy for
wh&b%]e%s éfa[}lg §t893| Rbe EhESIEIHNASauRE AV W RIS tetetualRds,
an I mel'y dat a, dto

conpar e oi nt-of -sale data, which
thousantlsrat eley téresl gishausendsend diffareniiiems intrigg wtal ¢stabdishments,

devel o etter sales plans. The d rovi.d
DA GRS ChaF KEDE T e AL L0y D T HoN © 37 e bsafeat
time YRR oM. tIRia0d {08, BhRiaEmettoat artRAGH 1o int@Bieyandhad often

Itens are on the store shelves or are being taken off
pronh¢o e@l f by custoners. Such data is particularly

useful for  adj i t [

et ety PR AR B B et B8 T RRPhAR: and
retdiRes &K @dys i Whick $o datherdiamcd ioptimiuretheix satpd waws Ehese methods

suitable 1temnmonjtoring system 10 useful. with hh matel
Propidegaene acpiatang Smes fYacompdr tPﬂ’@’rW'ﬁB’ﬁ?LFgl?‘ianﬂ 1§§§‘8"é‘ﬂ% ey
hel%’ggfég éﬂ*uq‘lfc%ur@ﬂ @HE@H@&@%&X befte l@alés,eﬂlﬁﬁ. e Afprovided by

salers wt east the followng o
thebehetitha mhethsds is ightheiet dy iteoninpoitoning syyemsnwitlin gregiordethat

inforrrationt at is current n?arl current
¢,
S%ﬂ a

h or
meAgER Airegly phgt dlemsage on,the Siqre helyss ing takery off the shelf by
cultOh & RGP Bata MO £QMR Ay §28ul for adjusting the portion of the sales plan that

specifies how and when shelves are to be restocked.
Figures 1-4 describe one example of a suitable item monitoring system 10 useful
with the present inventive methods. This item monitoring system 10 provides an

automated system to retailers and wholesalers with at least the following benefits.
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item nonitoring systemcan directly nmeasure and
provide quantitative information related to i nventory

wo eaeos2sad products on product di splays or sheP@EES2006/024694
Second, the item nonitoringgystem 10 provides
|nforrrat|on about the products in the store, and in

o[_tl cu provi des i nfor éna ggfgm fic élo .each

db“ dre 1‘%‘8%9%‘8@% SYHRTR & PrvIdss ARAOraRin Bpigs gurrent, nearly

cunléﬁ‘te Bl Rty dptoldaRibihedwis@BndvidEYs RAEHHO 'i'ﬁ‘f@ﬁﬁého’ﬁn ‘M&eb%r the
thé industry. SKUS are conmmonly used to identif

1tem Mnmmgmymrmcﬁaﬁaeh@dﬂy mepdvee gncoproyiddepemiitig mformla‘eon related

b d f act Each t
to e iyt R B R RO ErmhBi S e e ol phanamer | o
| degycbhd, €lie &R mPibdbrin '\%Wste@ﬁ( 2OPtSvided MeFopddicHemogNat @foducts in

Brand X Shanpoo for rmal Hair, 15-ounce size.

the siqe, Aled ingratiqriar; prexides indpranadio sEReAlpEaEh Brougrofidentical
pro@%‘tsr or 1%(9 LI Q%‘i cﬁ%_]éa%PlnA%g}tp E;Sg:{?ﬁg? %@ ﬁﬁe%%l?% ﬁ&nﬁé&]&quwn in the

1ndm$'l @II{EUT efe Bbﬁﬁﬁnhyhﬁha l’mmlentlii@ra%ll‘ﬂfw ﬁmdludlzia offeredlSn chentere,
SO O Thi.s ex e el ps_ | ustrate thnat
dep@&@% o Eﬁﬁ&ﬁaﬁ‘{} BPeyirg, apGQ ea fagtory- e ashiunigug t ywe-:&rwiuct is
a
gen{n%gg; %%g%lﬁg Eun?(pﬁ nﬁlﬁnﬁfﬁgﬁc gfeﬂpﬁ{er (GPRKEN TR SeanRE IS ’KU

nt ended uses dry "hai r"™ versus
designatesBrandaX Shampoo b Noemalj Hais,i lﬁem(nﬂ:5 sigeinAsstheeBK Usdeg@nates

. F tl t h {
Brafif N Fibings R o i g 16 ko &Rl §R iR RN X
Shafroo @il DiyEaiy Nisddithck 5285 AnbthbNSK Bt REBnatEOBEandSY SBafpoo for
product within a SKU is identical with respect to
Norisrad Higir, £5-puncecsigepand SﬁmpeThl%anmlﬁ belps dlwstinte éh% Gedh shgmpoo
fl f
ol WY Bl SREATER . AR SRS b oy PR, BBt

becams Whaahaly dififgr datmendehuppi(‘figy ﬁat’evermsri@lbrrhaithatrﬁ} bradiffer in size
color variation, and so on. Product dis

(15 oHapeseTsin 2 PBRGSY). rEgaueHEY «oleres Pl piab %héreﬁnt may uilize as many
as d%o‘o' FitfbRhd YK QEo A&g&ﬁ £ 1Fdhé %n%le GERS %?th\é%w%U%h?t%y GhHch
for exanp I CyC I n genera

prodmmﬂ'mna; Sy 1snd1@|msal Wlﬂereepamt td brbmed, alzpj eoled, shapeodnd other

I ndi Vi yed t hi n. each d often a.
Featy G i §5 1ot SRGECR, SHendbcioE ARt D et Hich the
samB KU e 1IRE 'vhﬁ’itidﬂg S HEhE hOn P AAY] REDiIHENS, irhidbl MEto-lot

i nformati on about how many itens are on the; shelf for
coleraenadp)andsman| Produptadisplasmonshglyesrin ﬁ@rw@asemCMe @Blysone

not re chan es to th nsu r
erdy et oR 8 B B A S R SO s o 0Bl A RN
Howbies, inpéaérhl, Gt nibdt bobRhRE iternt, @hde tv&HHﬂae arpturabtydiffifidividnil items
fromitens that are found in_ near é eve%gretall store

dlsnlwalwlthlﬂ cedmtiRHsnd ofien g plusplity 9f Ff@alsﬁdr%i%play or
el o RREELA R C1RH 0B A AR R oy many
iterﬁshz&bmeshesslﬁlffaswchesmw evel | abel s, tags, antennae, or

I ns ackagi.ng mat eri enpl oyi
maﬁy, the ifem monitofing system % aoesrﬁz)t rélqu?r% any changes to the

consumer items or their associated packaging. The item monitoring system of this
invention will detect items that are no different from items that are found in nearly every
retail store today. In contrast, prior art systems have required the use of specialized

devices attached to each product to track the movement of the products off the shelves,
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materials or devices including, but not limted to,

integrated circuits, nmagnetic materials, netallic
woraioendzBe or netal -containing parts, reflectiRPEr/psamwe024694

speci al i zed inks, specialized filnms and the |ike.

These pri or art devices are typically undesirable

bec E gﬁ% often require SI%E,SIthC nt and expensi
such ps ifefadeveblavelictofh SRR n AP W PACKAS ISR HEE S1P ping
matéﬁél@bf &vide’ 1ﬁd1‘§cﬁﬁ£ Yubh& 15NiEdd tgei‘{l’te%?ﬁed &Féﬁu@ %g%n%ﬁ@' materials,

every product for the store. Figure 1 illustrates one
metpllic freaterinds embeidi-eantaining patis reflestiverparits, epdcializey stkeyspedialized

sy R e R b BB B onen
reqtﬁtbad'l%mﬁwaxﬁ find &:67¥Bsive cllndesios ARt R ddt @Rin0facBBaT EistributoR or
as the space allotted to a group of like itens, that
retaﬂ@f tg ipgospRsatsruch deviceniinta eagheans svarygreduds fordhesird. on of
]2: 1 1ﬁ@§ra‘téseo§% g%féﬁ&f éIngocﬁ%%{lt%Ptﬁﬁ’pltér{P %o%gtgﬁnggdystem 10.
eas one sensor communi cati onS” ne

Thedtemphiogito2dp system t(his designedmrprévdde inforsyesivano 4 serichrceening the
re a variety of sugeabl e sensors 30, ich are

eE L QERH of ipsisdng é}gpat PLSAOT SHRES: P -h%lﬁ.spwa#@ﬁed toa
r f r
gm%é“ﬁ@. DAL RATDYp et \Fih e I GDBOTRDR of Dehlf.
Thedteramgeitenmg S6teid lQJthglemi lgast Fmegsmeorﬁ Oaa dorﬁmglmcetlQns
a, a.second,s

nety i SERERPPUS: T e 5GT e R BT O TGS vt ety of

suitdid8 sdndersBOS wilch drd Hidedskdt i@dn@e deRUMeRAy.t 0 a back panel
11. However, shelves 12a-12d may be just as easily

mouFhedtem Boaitoking sysepel pr&fqr%hi@ Enebiieb azbel hrisangsmepti gy which

incl[r%%{bﬁglﬁﬁh(ﬁ%@hhvﬁ o) ef’]%?a{h% o us rﬁechtt %Bllﬂéﬁgﬁe At3 F 1 tre 1 and

ore, 0SSl exl st
Flg&é ariasludles dlﬁﬂspshﬁﬂmzm Zeecondilrlf 12bi othiglshicl. IZE&mhl aibeﬂttﬁ shelf
2a-12d i n the shel f _arrangenent n des ast
12do neesheiresy 1290l g arg alh égl%te £ m?HateS & H% %t %W er,

shelvk$ l%aaf% faf b8 FustSEs e Rl AR Hvallh %'heltf e Es ﬁpare

Into or 1I's part of the shelf 1Z itself
connnonly fcrmxyl ibectail stards@dd vheeetidtdishinkhetst dperstoré.dtis poasible to use

.bot t f f t.h h 1 it b
exigy aﬁ@&%‘éﬁ% ?tﬁfiﬁé? Ih rmlg}fm%? Tt ¢ he i tens 12
p hy 2 ag‘;ﬁ(tl nthe ﬁl@% gggﬂ%@]ﬁ@@{l@bﬁ{ﬂ:lﬁg&p% g%stsgl{eusgltls%g 30
attaBIRRIQE R, '”ﬁﬁqgmpyat%ﬁém D@ 3 vgﬁ‘ﬁﬁ§ as we§ |Eel%§n ARLRaRAARL sensor 30

ast eners, nagnetlc strlps or the use of adhesives or
ma;abezbmttumatqr onpaof oft the slelf 12sigfelf] or it amlidsiattacheddy eitleer the top

e B8 EERCRo AR At NS BESORET Rt

adjdceRant itk ab) dliykalf intdeRaed WaRRV-A itend BRpRGREGEURDrisSt on top
pref erably attached to a surface, such as the top

of agthefa détaghmertt rapydireiceomplished by prscharival wideas suglsatneghanical
fast%}e%s ma]g eti 5tr18£] of"th‘é‘% LJ: oPth@SOc?J OI'Ja]COﬁﬂJII%EI%H of ffhe§9 ebfseful :

adhesives may be permanent or temporary, may include pressure sensitive adhesives, and

may have additional features such as repositionability or clean removal.

The sensor 30 is preferably attached to a surface, such as the top surface 14 of a
shelf 12, the bottom surface 16 of a shelf 12, or on a wall or panel 11 adjacent a shelf 12.

Items are arranged on the shelves 12a-12b similar to how products are typically arranged
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Itens are arranged on the shelves 12a-12b simlar to
how products are typically arrangedon a shelf in a
WO 240ai00256¢ whol esal e store today, with |ike itRemUs1006/024694
grouped together. Each itemwthin a group has the
same stock keeping unit or SKU5 as explained in nore

dare%l?f’fl. abov,g. Egch gi;r oup of itenms is positioned such

ony i1 2 pail gy whelssalestoredaday, with likentsms airowed together. Each
i y orl ' : ..ar si.tigned.in .
ltegf‘gg%h%f r%)%ﬁggsftﬁggét?ﬁea%%%ﬂn%e%é? slﬁéj{gg)é%a J°ac Sﬁ@aglgﬂgb’?]ore detail

abge Hachighmipf dfiitnsshpoditidizd sudh dasit Kadpdcent £ e2eNcheSKhsor 30.
44 in,a second ampunt_ of space

R S S et S T e S e
adfabért dersbkB @ & e FirbtisRA 4, MGh Q4P B séc%@?#(mlegg pgﬁﬁgﬁn%i in

of space adjacent sensor 30b on first she
groyp 4fing seeandtamait ofspecpadadenbseasor 30bgmdirst B6lfil@aaltems 35 of a

. : f. ce,adjacent th ensor .30c nount ed
P BB T8 5P b o R B 2R S n
firdttshel 130 Iedms3 7 bff 4 fouK\IKar @re%?:iitﬁ)h&ﬂﬁl%rblgv 96 BLProRh athount of

a fifth amount of space adjacent sensor 30a on the
SPagcg é@ﬁaefg%%ﬂ sengoy3 0c maaipted pntthe back pangl H adfagdentrtbe second shelf 12b.

bt i : ' %L t of .
he D e AT MR Rickhel Bk X T R Mgl SRERE atocen

sensbr Hasmvibe séroSEhalf E2tpdsintd 4ANefth HRthPFIU Bredsitibndd in group 40 in
j acent two sensors 30c on

oS PR R SRS AP RS Beoip vt
SKODGE hANEH 11 90040 19 RSO ROy S S

adj acent sensor on the
theghird shelitds. SemsatTeofposighittoSKH dra positomed4s groupatainnikighth

of ace adj acent sensor. 30 he fourth,
e St SRR e SO PTG thelr i thena ' hinch SKU are
positidriedtiti gtoRg 48Mn kiniith @mbuntSdTebicedd RBASERIN 380 oY fourth shelf
i nc|l ude any nunmber of shelves 12," and any nunber of
124 ey khpughzme peeipmed eabodimyntris ivsirated invBigureuls sBRbisrrarpement 20

r etect.a ltiplicity of
o SRS RESEOR O LTMAR S5l CAbUR] 461 bosloran
nurbdried tvedowesdB Kals, iso dongdisrgclaseabed 30 @hy aneamitblidleitt f8tems.
system may i nclude sensors 30 nounted to al nost any

sur Altheudhhtag item meritopAb lsyéma 059 BIubtrAtd 8NIEARMe a SHgh
as the bottom or any side of a basket or bin, a
arrngemert 4t the systepymax imchide sensorsialsneoented to almostenyfsurface that is

I ' 0 nd or. .t abl or ot her
not RS shF i fitermehf SuchOR 1A bR B igd P FasfouThit
cougiriopngsuatact be the @ntsidé or isidedof £ciRbr asing] Aeesh ¥i 4 {hwd or

ce associated with the sensor

he nsi n
tablg R 01 T RO & Gopira g HPErdieBe, Holone eatsiterns o
be deiddi@Pdre pRicas Kehih th% g HE rs@ﬁceoefsg@d’iatgc?%ﬁtﬁ ?ﬁeagf?%lsj(%te %(’)l%%atively,

the sensor 30 to a of an area o
the s¢nsers Wonexilsd hgmiousted onwhitabde brackets femenfor stiRe devd@R30 secure
t u awall. or other surface. Sone bul ky
the ?:%“r?% #0 ﬁ"e‘wga%%f PETB L RHQEE YL SPRCFICRGINGE Hgfer harg such
ared 6PSpads @oR @bt InkHidd a vidlrO@IBIEadeS S50- pound bags of
dog food, and another exanple is 40-pound bags

Some bulky consumer items may be packaged in packaging materials that are not
rigid. One example is 50-pound bags of dog food, and another example is 40-pound bags

of salt for water softeners. Such items are typically stacked on a shelf, as is shown in
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of salt for water softeners. Such itens are typically
stacked on a shelf, as is shown inFigure 1 for itens
w@2007/00860up 36. For such itenms, it may be prePer/ukioec/024694
to place sensors 30 on a bagk wall or panel 11. Each
sensor is designed to nonitor a plurality of itens
. Within a desjgnate ea or. anount aof spac Th
Figypl debtoanS i Erar g?) Fogeuchitemsed thar s micteraplq m‘% sepsors 30

on a¥aRk Wil Jrphfd13 1t 0 the three-di mensional space or area
where an item may be positioned within and the sensor

30 ty i . . :

20T B e LR R0 IR g BERTAL o
amouheofgpace Hierdeisey ambomerfishared anssd hsfkdn, idduding thearlaims,

exanpl e, sensor, 3Qc nounted qon back panel 11 . .
refesdp %@e@rﬁwnilen SEAAT BT8O Fh S nogitioggdwighin and

the YRS 0 thBMBetdd 1@ BesShRC KRH ek dinSE AHO s3fBor PRGHIREodd iclf 12b
Item nonitoring system 10 may use a single sensor 30

morntiorglisaneci9 whichiapd m the spase direatlyraboe thesbnsoe A8or 4 rieother
installed,ds mnimzed, thereby hel.ping to mni.m

exainfi, SmpiE3 05 sl G pbi a3 PbredobP i e ela%o

morfidks ¥ 8pave Svhekd Rerie BB fie $tadRed MErOE) 34 OBécatifteths 88 monitoring
di rensions as the "footprint" of the group of itens

systemdPemayeseqgingle sensei Hotordetast myhipigiderss faepunsloer 9f yensars to be
: .l e | nt ' , bel ow,
inst 10, B, oFep HRIRA Ryt sl BN, 25 08
l.at ed t tire. fot hel f,12
oo P BB BhE S PR Ragbie, B S By B B e
sam8 ld@hénsiohs ak@ie ‘%Eﬁhte of tHere@NSTiksinsbolaYoelow, Yor Besiddthem, or
the space along the front edge of the shelf 12 space

the gansereXh meyybe praaliqs dhasrthe footprin of thedicgsrabare,ibslays e feside them.
f { fyi 3 t . . [

P Bt BF B AR B S RSt ok mey

onlyenmphiyor the szicairdlatingndya poirtsdn dfthe sl ok Rdrvexahplef the oensors 30
nove the remaining inventory in fhat U forward tao

mat oy PEGHRY th Shefiealong e iregy e%gﬁ ?ﬁtﬁergﬁkfiﬁeér)&%@?ﬁsm B

custolfer. SERS AFringfhehk {1 RERY frh@tifliSIIHERMrE Mk theSYsi @FthbQhelf is
In Figure 1 7s i1llustrated such that the itens on the

empgy ef produdt2 Weenrtbe front ¢deelof ashelbis enipty, sentdesmap waghdodestock

sul t one_space is . visihl en ,th oUpI-nas
the Gl SRt Bkdm ot ustadp DS SRTLISRR Ry ity W shett, o
botlE OY& e RYottiondT 1 sehiids SARRiIbRK the WA Ando@riaH ysterh $0 in Figure
conpl etely stocked, and there need not be spaces

1 ispldysiuated suel) thebibe iigmswpithgshebies $Kds notrepdirely ceyerdhggensors 30
S b t ' . |
a3 CR BPel8 JALELL Lo gl g iSgaense
sendoay®mak bpkymiplsadly chatatbeitéms oLthe sate BKAE whica ¢he shelf is
shape, densi ta, and el eci}r i cal propertjes. These
complelphy Stapked 1na fere Yesdaet Py SpcerTEeTafgReRkgrupings of SKUs.
as
oo bt D8EKARL FOTBL P ol G FRUE RS i
varietyeoffpblyicaliitegis witlgamiide rageof piysicalsbetactsisfico st size, shape,

dengl%g %1[1(3 efe):lct%scgll pcrgperties. These items, which are typically products and their

associated packaging materials, are made from a wide variety of materials including, but
not limited to, the following: organic materials, such as foodstuffs, paper, plastics,
chemicals; chemical mixtures, such as detergents; cosmetic items; inks and colorants;

inorganic materials, such as water, glass, metal in the form of sheets, cans, foils, thin



10

15

20

25

30

chem cal s; chem cal m xtures, such as detergents;
cosnetic itens; inks and col orants; inorganic
woraioendzEBes, such as water, glass, netal in thePdDUS2006/024694
sheets, cans, foils, thlnlay s and devi ces,
el ectronic conponents and pi yrent's; and conbi nati ons

1a3pef tlaecie]e. l ist of materials is not neant to be
ar] G Eviese eCtrBH]tC CORPGPSIETH apd pigments; pad @omlwa@uqm@fthese This
lisvef heeMalefs rfﬁitnférah@do%e a-AHe8VE S télf% Wit %otg§t tp?] Variety of

particular, it should be noted t e i nven
mafgrials i such gems is CBIITQ la@ge.i higpand@darsidskoydd beluotes tianthe inventory in

B8 L PO A B R o o
o nhd sdsmarpfcﬁlhcﬂ@ lahd G i Fated B@c‘kaé‘iﬁ%{) dt 8b Piot &4 fibtal byt

I?I astic, etc. Therefore, the itemmonitoring sys
containihes majerials, sieh axrlaic cspt Eherefoge, et iddm nmmtmahg sy};sem 10 is

t al. X .
ablo 8 ok 1R alind BRI o s 6 R e sy oty For
exdnipdegsoine indusaiylstsliasrirdicate eay deqial butCHLodk IRFMGH Setail stores
include itens such as plastic

mCE%f r_car ed{g ﬂ?duct g
5 PSSO Fipir eate pigsiuetsinajudsdtemes sugi s QﬁaﬁlqmlaHippo
botfles] vags | ally do,.

0 48] v nlpﬁig%cgﬁﬁﬂé ngf cldtﬂgdrlrl]ﬁ rrn%ga'i ?a\églaggascgl&s Ely Bt li §,y which
typically desontairamptel.y of di fferent sensors 30. One

Aot N6 R Pa *urrd 4P i hdta Shiviesy Sheibramagensors 30. One
prefemddu;dﬁ@r 30 M laHardApacioPsdiR6r Faei IRy Ip?e%ﬂé&i; seﬁgor' 3 ifta

ot senS| tive sensor 30c that detects
senp(?r ithe} Ingudesasyaveauidad Angthanpricémted|seugor 30 Eaa:jahdlif)sensmve

.30a- 30 d
sexi t@?’é £l 36an B0 ehih S PR SibibH Al aeh of these
prehsdcselm)escB Oai-30e groeids @ Rsponsead s Riatd@IBe Rﬁrﬁfy@rrcff ‘f'@ms in the
sensor.s are described in nore detail be

Spa%%é%?“e t“ﬂtili1 tg? &snspibrirach of Hhgsa prefasredissnsoet 30a—3ﬁq aed desgnbed in
mofREAI m@&eﬁo%vgg ﬂéq{eﬁ l%gﬁllt(ﬁ%%ns Rgl% ik tng{]n é@?# E()t tﬁgs(e%referred

system nmay I nclu sensor
sengyh 36edee Ahp litalmaha)m;ormfg syitmnaiynntlhée SPOGRsAISOGah B art
The .item nonitorin s stem 10 shown

i.th the sensor
thaf b dei AGARR I E6 1o UCoR e EA G TBDsenTye
C OMbheNigdnh @fon@tbrids %%fbi{) 10 SRvald Pﬁ%\ﬂ% q rlnahgésts'éﬁgblr %Pect?gmcs 50.
is referred to as a sensing devi
Thegcomhinggionayincenseo 30 aed srieer deationizs 603@refmmﬂ h ama@ensmg

r.ocontro
deVtﬁclre an f(g:r‘nd\}e’ r gﬁé‘ﬂ]% gé %%mcféﬂgﬁ a f)eé]ls?reir %(gsen@rt glegteomics
1nclsé1mg(arm1ehmohtlr(§ilﬁr68 15&1sbélﬁért6®%d%ﬁ o?ﬂbﬁ%ﬂ BadrH @b, %WEAHy,
i s el ctrlcally connected to transceiver 60

Sen-?ot‘f sfﬁC%WFi Q insrdsy 3t arewe Beichawnhthat gelestrically chutedao
tranSQRYker 24. Optionally, the itemnonitoring system 10
i ncl udes one or nore nodes 64 and a transceiver 70.

Thelheyitstremonitonanestes thsiowria Figlee ¢ aRoTdYs @aloh@ter 24.

Optlonafly,%e Hem monitoring system 10 includes one or more nodes 64 and a
transceiver 70. The system components that provide communication, including
transceiver 60 in the sensor electronics 50, node 64, and transceiver 70, are together

referred to as a communication network. Alternatively, the communications network may
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transceiver 60 in the sensor electronics 50, node 64,
and transceiver 70, are together referred to as a

W@ ooumesa@t i on network. Alternatively, the PCT/US2006/024694
conmuni cati ons network maybe $ny means known in the
art for transferring inforna% on between the sensor 30
and co sensor 30, wth the assistance of

ter 24, Th
bely meant knojim i the Al b tEngieringingymstion betyerrithe sensor 30 and

comphii D@t i on to the conputer 24 though the
conmuni cati ons network. Preferably, this information
i s ddgtsersor B0.meith theessisthecesifdty atsoaiatedsensdon ERBEr6xiiYs 50, provides

S I d f th
R L R S SRR Eoa et Pt Brofo i i
infdahationdg s¢rd bEmeMatrvals 8 0%h RLENLE EhJeHﬁ)ryS{h %}‘Eﬁlloiﬁ g)lelt gﬁU space or

store. The conmmuni cati on networ Kk pre era
m%aéedé@ace\mﬁtbwt@pmm@nng systesh 6l éscuarentort Iecmﬂlyﬁfp to date

4 thin the transm ssion range
reﬁﬁ{lggﬂgﬂe%%{]&gﬁe?fer%ﬁ} e % *§9L%ciated with the
sen nd..rec S on fromthe sensor
ol ot Sou RGO REGE pi e ighidep a0ty s R aptionaly
inchigles at ante@d=066. | IYEREATRY, | 'n@ﬂe b4 Wﬁﬁﬁ%ﬁg trﬁlsﬁféés‘icﬁﬂaﬁé e he sensor
to transceiver 70 ﬁartlcul arly when the distanc

clegizeniesell) asspriaied siithdhe samsers 36@nd repeivesindemiation fiten ihe sensor

t BieSSiyon.J an transcei ver
deg%&?gsestv e@%ﬁ%&e Q{}?’r Sarde %are%ﬁ%cﬁto rﬁ?’ F%W?}}Pnnfé‘gfn sensor
eletﬁeordc@(l taltranscedvea WngaﬂﬁdLﬂarl}Alvh@{ haldisyRlcY beRER s@iﬁoﬁa&tromcs

eive . n% mation fromother sources and transmt
‘g’t‘arfsﬁ?léﬂ?r I $reaes taamfhe fransseission wughobtha sensceiver 60 in the

sen@blee%crtl%ﬂic@%05§uch|\iﬁﬂ>‘?m.§ﬁ’0ﬂ%ﬁ%?£ a%ltgf ﬁ% fRooldd a @t[ tlve[n, node

sensor electronics rocé
64 may Irepgive informatien from dtherisbedes and tezmbmit thzith@ﬂ’(’o&n@lﬁon to sensors 30

B s 0 e 5T
50. GEXMe%ﬁs%cE bRIcBssHRLiACIBEE tbubé(re%%f‘ﬁl?ﬁte@ ke %EIEQIE 1gn°’s

for,a period of time, or it may also store ot
compsiforsstoripernretrsimpdifoel @mémsmthmompmtroémlmneamr@ﬂactmmm 50.

t t t
OrREIR AT RSB oL FRITMIL O She BT B,
or iamlagalye stm‘ﬂb‘&&r ddta sinel ds tid a8 @%&ﬁieﬂ véith a 886MiSHE from sensor
a plurality of sensors 30. One exanple
ele%%nécsg& ﬁéﬁlcg%@écaéans Retwermre ingludg any ammber cef nodgmo help
trad¥fe et ¢ §¥a§%§ Hﬁmbérrkff M}&k %%%{g%ﬁhehﬁ oL AR Xe,ls SYStem Baving a

Canada as par anscerver
plur@btppagﬁsenSOZﬂ?a @ra@nabmnﬂde of o suitableartbde G4a¢ bahmeRyiIBa ailable from

t terf I I
Mt Ry S Tie) ity ThEhEanol Sedgsaa mbeb VDRSO,
ment that interface with conputers,

devj.ces or
s ertféPsfeW&ﬁ?‘g@%f@%l‘scomféFW@ay a0 b ennmaricd i otber devwes that
inte$fMed QIR sfRd ér@&hn!el %ﬁ%prlot% Eﬁk}ﬁlgg %grmu Ty g%n er' an(i So on or to

may be transmtted Pons
other devices or equipment that interface with computers, servers, databases, networks,

telecommunication systems and the like.

Signals, commands and the like may be transmitted through the communications
network via wires or cables, or they may be transmitted wirelessly, or it may be partly

wired and partly wireless. At least a partly wireless communication network is preferred
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network via wires or cables, or they may be

transmtted wirelessly, or it my be partly wired and
w@aoorig2seé rel ess. At |east a partly wirel ess PCT/US2006/024694

communi cation network is preferredand conpletely

Wi rel ess cormuni cations are nore preferred for a

vari easons. First, it hel avoi d. t he
and aw%ﬁ&‘fy yigissesiamuRicaions a5 BOREEHES 8 A YARIGHRRS reasons.

First, hﬂﬁ%ﬁ@ WoidRge ﬁﬁs@éfﬁl PRERRMe OMCARELAR V%?Mlﬁ@ttﬂr@ﬁghout the

net wor k may be | eSs expensive and easier to 1nstal
stor@w&wné:mﬁéw&wnm@wéc@nmmm w8y beldss expeosinp i fmcbr to
of .freqguenci es avai l abl e,.i,n t,he, Uni

instl) DRSS o W s e Uy b e s Sfrequencies

avalldmlﬁxtthé Bhitse S@st'Pfedelﬁ} CoaHuahtién C&Mrﬁlsmusmal Scientific-
M CBre erabﬁ/qzrlln one of the ranges 300 to 450
e

6B (58 and oty sane oEhaAphses 300 ot AbleaP 28 Mz
R T S e N e T

net vvor

commnsiidativh acwforklmtidet clad 8¢and dthrlatdsaai E}SthEm]@tllDﬂe b Electrical
Inc. | ocat ed in Pi scat%\cﬁ/ay New Jersey; the B Yet oot h
and Elogianics Engmpets, W<l OeRSIdi e ARy all evilgiseys the luetooth standard,

whl%lpgléf gﬂ'ﬁ'ﬁ‘eg 'Bg‘é’ﬁ iftust e c&k%ﬁ%v@ $Pthd BE@‘EEIQ)(D"FH SIG

Kansas; or proprietary |ISM
locatsinmiviecland, darln & ansask aﬂ'mmqﬁolstketaﬂdeM bam?lrcenmuumcatlon network

Thoaet $ olﬁezctlge[g Q@%ﬁf?}é&l&? ihagalfgg e&? g‘al:l: g?%l%gss mre{?%e u%hzed as

appl(oﬁiﬁﬂteSt ﬁl@?ﬁgﬂa@e@bn%%ﬂﬂﬂiz‘ééi S BRiGAREProtdBY B8y be preferred
preferred tor transm ssion to and from sensor

for igansuigsism te snd GronCeampRirrdesttoniss SPhe communi cati on

n et%\grtﬁ;l)(ongﬁ% o fhel & Algglog%e%(}rﬁ %ﬂ‘y%% 15&?1'1‘%1' bg' a%%gCﬁlhé Hem to

str ures 1n a S ore, such as shelves

existitg kiri@sres i Andee, subamasshamk tvaBs, Iceltidgs, Istanggmemlandmeem(e In
wi]l be installed at a sp a&‘? di sta,nce 1hat W |
genggh ey Wiblmainsteliad &3 sppeing dvepse thatowill g er?Of%ﬂ%%lPé with

evemﬁ@a}fﬁﬁ in te s‘to?re WrfoleDerd REs %ﬁﬁechQEC\M&)Q b¥ i @M??ﬁé%ﬂﬁotn%mtor

or on ortlono a store
onlympértioniofig smyswahwtha‘ itérh nonitosies system ofﬁlhes inverion.

nmonj.t Qri ng system 10 | lu S a conpu te

> tedleorit wetonl weles e EtPReZE G gas ¢ el
und@isfobB1i% He 20OTA VaH&y BF agfe@éﬁ SEMRANE prdbrife kAéwWn HBthe AR may be

used to collect the information séent” by the sensor 30

usecémlcoélectgm infpuseationseidyshe sangeighp arldescawmniegirerics ohthough the

conaiHetps 53508 0Bt GucPip EH R PRYMITES el R 24

softvafe dohatleoRIN akailMlEWder i thdennel abVIEW z&rasaﬂNsu(ms ed
in Austin, TX This software is useful for, creating

Instiyrespés based HeAbsinp dte r Thinsaftvare i usgiul for cagating ievsaihe

con B B, O PSRBT 80 S TR Rl
exafplevesuftaldesditedre mWCEﬁ)Sp)ﬂIébramdl sdfoeat 8QLi $Brmd‘rmn icrosoft
Cor\é\s%llglirx] : gtréd%hﬁgmt ; na(il \i’/ g uzéﬁfe?@él%glgfs {;) f V\arzg%glﬁg%agee may be
prefefte® @Sﬁﬁ%rcﬁlrcﬁacﬂbt%ﬁn%@oﬂﬁv‘ﬁ&qg lused to process, organize and present
the information from the sensing devices in a user-friendly format. For example, the

software may be designed so that the quantity of each group of SKUs is presented on a

map of the store, showing the status of particular SKUs in particular locations. These
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the information fromthe sensing devices in a
user-friendly format. For exanple, the software nay be
waele®7goesss so that the quantity of each group OPCBKERO06/624694
presented on a map of the sjgre, showing the status of
particular SKUs in particular |ocations. Thesedi spl ays

. be custonmi.zed to present data to and.interact w.th
s P T OB AR 55R (hive A ERtePgh ot GiEeRs fsers Who Taay
havé BHFRFES heeds A IRERNPIR ’exﬁrﬁf)l@ 1eBfiRrs3ME nRRHRGENT Maﬁ‘ﬁyl different

Many different informatioh presentation fornats
infopmatzgeresentation fommdewikbd dppdranhict theseaskilled ith ¢hesat. t ar software

o s oot s o Rl G B LSl

warginp it ieuvd sitdleithér auchidd bf akdisle %{fnaﬂhﬂle%@ﬁww BayEl¥o be
al so_he canfi %ured for periodic data collection from

configied i psriodio datasolestion fepre theckenesi 30 end gensing glestronics 50, or to
I
colGR Bk Ak DO SRR RO e s
conﬂ>hmnemther&€1:h sensor 30 may have its own sensor
el ectronics, or the sensing electronics 50 may be

C OrHaek k&ttot 30 Y Batd @0 W SerB6NEledtrodibs, fithe SRRl efactronics 50
sensor 30c on first shelf 12a has its own sensor

mayghehonpesied o merethan one sgasor afe Eoma@n&wamaoy 39qotFfigpt pleelf 12a
has ﬁg ow}n-\%hﬁﬁ? Ql%%&lghoﬁ @Q il s{rﬁlted ﬁh}% Elgél"f? N&ywo Sepsors

sensor ectronics 5 € sensor eco dsh
30b balirstrsticlf h2a stens oe s’bﬁ@orrd)ambﬂﬂs 60. t ke mm Jvanalsedchd shelf

adj acent second sh 2 ach h ve.their or
12bap ﬁierssmoeg%ewww g@% o Hndiagrmsipand ek Lb gash have

thens&ﬁﬁ SerRBCelS QR B el@fert%'s%oéowcmechﬁg ORAf lfb%a&rbne sensor
hird shelf 12c has its own sensor electronics 50. The

elecsrem';s 50.30He sansbrB3Ae os dhisbshefdac has ithewh sensthelsdtenics159d The

sensiP 3 ARY o SPOL 300 B RS Rl FBE SRR iy owm st8en

electrbRizy 80.C ARERIARTEIS, e SoMsoBSél6diroatesHDURAyEEE add Mot ustomer’s
panel 11. Each sensor electronjcs 50 is electrically

viewssHeteet maurted pehindtheganeltldd Eaeh §@w08@ectfm08e%@aﬁpleétrlcwy

|1
conflcfdito 18 0PI 3Y, B LAY AP S OM P Rtdehed o
the genesrdserit rol l er and a t r anscei ver, such as a radio
freguen t ranscei ver.. -sensor. el ectronics 50
fl)r?fﬁ@% éer&ﬁ%els'ftr%?sé gﬁa alrleast 8 gigrogent Fﬁéﬁb?‘%ds
trangc%‘i’\}e? &och Qs &*é&@d‘fr ﬁuehb}mr%’scg%'ﬂ G SweRRlskfdor 8Rctronics 50 may
di rectional couple power splitters, frequency
lnclnde«mesnr nhm'wcgragenefnltd stueh 85 ma@nwry H@vweskaeclock betiming devices,
nent s t he senso ct
bt G BT aRRsy Potfh BOOES, kSt SR RO IR LR R, Rd the
hkealdtl@e’rl%@ﬁ?Bﬂeﬂt@mgy BR6 e GHASED the SonShlecBORRE 3D ¥ Form tank
hase deftector circuits, and the |ike. The sensor
Clrcélltse eirewisi fescayering affemafiog tosdisachgarat, segnahgweat@ns@,whaaer
dete.cgﬁ @{rcl:lgﬂsegnd‘ tgl 61%2? IT“hec' gs%]%gr elg’chomcg%Oql%}g&%V%' g{orfge of a unique
digital identifier for each sensor 30. The unique dlgltal identifier is preferably a unique

number, which is stored in a memory component, preferably a non-volatile memory
component, such as an integrated circuit. This unique number may be associated with the

SKU numbers in, for example, a database.
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nunber, which is stored in a nenory conponent,

preferably a non-volatile nenory conponent, such as an
WO nioegexased circuit. This unique nunber nmay bePCT/US2006/024694

associ ated with the SKU nunbers in, for exanple, a

dat abase. One preferred sensi” @ deV|ce 29 includes a

sensor 30 and associ ated sensing el ectronic 50. The

s endone mekored serising davide 29dscladasiacsenssn A0 aodl hssociaRdaauking

ans r e transceiver 60
AR P ety CPEReE BER S RetrbisPly B R fhgociver 0.
THé&isan@dHi\Fe@ 86lid preforadly d @acdio BREERLY tidsceilbe BIRN®ELRS electronics may
device 29 operation is controlled by the

optiprallycdaeitde s baiterr 82| dhasadingrieyvise 28 oneistioniscontroligdly the
ol 341G MISEREYS) 8 LOYPARBRS Efbene
60a s donrectied éalthic anicmeroninelibats® inihelzetidoe eleomanies SMindoiBsised to

i.ch may i.nc|ude the optlonallwﬁde 64,

t K,
coggrelnﬁ{?aq wat@ SHRSOBTPRFICHONS B5WOBkmHIH o BeE iRstydshy 9pt?qrslal node 64,
or bPBorP FRMcBiver 0, ok Igﬁ%%te%recﬂf} ME %bl’ﬁgﬁtfg 94.5?_ it e node 64,

conputer 24 are al ustrated 1 n Figur
trappeiven 30 abdtormpyte6 amepllphustratedhie Fipns by, BE @idnaliattery 62

sensor el ectronic 0. e,of the_advantages of the
M4y RN StGBF(?r(r}@ a§§§€ee?ﬁni?f SlCtpRigE SVt can provi de

| nf @rierifithadvaniaBes MBS itéh AbnifoRiBg BYIRR 10 8S thef REMEHBvide

on the shelves in the store at the SKU |l evel. This is

infaEmeling o dhrseh batd thargmaher pEproriugn en hershelvegn the store at the
s%@gégfgﬁfgﬁégm RoBRRf Sl m&bmg p 243 Lb e ALIERR)DA
applro&ﬁﬂa’téls' the éanﬁtﬁbhrd’eghhi&ﬁsﬁ@lmpafé&lthaa ﬁl‘ﬁO@ﬁﬁl@@ batal pI'@*aht‘?Q)f items or
roati on fromthe sensor 30 with that space. For
PT?CHJ@ é@@di&&éﬁ@ sam¢ Ly %ﬁ@asqcrﬁtmg@hﬁ@formaa% Frog)eﬁhg §ensgp30 with
that%gac%s %Pﬁie\é?nﬂoggﬂerﬂ GPSsRaR {;&5& }Metdg{ ng&ﬁsosl@?&p%%e toa
sensors nay be perio |ca 0
gromeciliteprsewitlsn tled saedSKQ. Thesensomspachd pﬂelosiébllg paldekfor A
certain n r of .itens, e renmpyed from the ace
S Rels i o eimegrcan SeD SphgTr A r it A RARS may be
relbVedREA IR PHasSERBE B FRM SRR B0 TRELa Bt ﬁﬁﬂﬁﬁém&ﬁ btdefore a
aresult, there will be a difference between the first

sewésnﬁaémmnhmadq lmese@é@r&% Aﬁefaspauléﬁhfm: vl be heliGerprasrbetween
e RLRLER e LS80 b ab ARy Rfagies o

dififéremcedn thd Menise o6 items iinhe sédor’ E&@sﬁ@ﬂa&d shie a$ ﬂ{bsﬁlﬁt 306 and the
on fjrst_shelf 12a w | grow de two differe

seqRRd iR nigitcsamBicoths Sansar AP e fish phelf }(2@1%111330‘&?1% two different
m{a‘ﬁﬁ?@ffﬁgtsfb% Lieattdr sﬁ{nF%%%J f33 enﬁ%e@ﬁﬁ%é AN 22, As

e sensor O0a on she rovi de two
andfhtf exaerple, tasns@rddaton shelf 02 & vaﬁ @raﬁda&hmsdlﬁ@reint aRrBsuB&nents

ved fromthe second heI 12b. th
befieS s et e S e 30 st od ory the Ser g bl 1 S cncyer
exfihbleSMBRENSTR 368152 SRIM @dh@ﬁl%r@vﬁ@ @w@ﬁffﬁ’e&erﬁ ﬁf%sdr&ﬁ@ﬁts ‘ﬂ)Zfore and
are renoved fromthe fourth d, and so on.

aftamgpmie itehes 47 are removed from the fourth shelf 12d and so on. The magmtude of

the difference between two measurements relating to different numbers of items in the
space associated with a sensor depends on the type of sensor, the sensor design, the type of
items in the space, and other factors such as interference or noise. Each sensor 30 is

optionally calibrated relative to the items within the same SKU, so that the item
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the difference between two neasurenents relating to

different nunbers of itens in the space associ ated
wawrdoeessensor depends on the type of sensor, PEEUS2006/024694

sensor design, the type of Lfns in the space, and

ot her factors such as interference or noise. Each

sensor 30 is optl onally calibrated relative to the
mqntﬂ@ﬁlﬁg frstem A0 cpr detemringigre prscistlathowtmeanst isvmolrve deemgken

re i sel itens
ave E}éen ]%;a% Eeﬁgéhs%?nbcg}%g qg %Iﬁ%rg%ﬁg g%%Q%O@ZGW @g}}g theysanyg SKU,
$0 |that ﬂrelyaag prbvide infominbtion for @aEh SK Uhtdolked HAHE stokd), MBRiple items
g n provide information for each SKU st ocked
Sefrsﬁ Phé %/ ?ff @V O fepqdIisalse adanigaausdesruse i heksdd niipinpipe the
co$t@Rg Mbot SF ﬁbﬁ@a‘cﬁﬂ‘éﬁﬂﬁ@s@eﬁ%‘) ?n gﬁq?‘:"é{%?er d ﬁh%‘fﬁe ggnsor 30 than to

mnimze the cost and i catt on
instalemultipket Seosors to mpsiteas: SKU spacasFadther csaeh ﬂm&obf B invention

an.to jnstal]l. [tipl ensors to nitor one SKU
s A R0l B Bt it B e o B G o s 2o that i
serfsegs@rﬂy@h@gmpgc@artl cular size and thus, each sensor
30 can easily be sized so that it senses only one SKU

s pafecferpblyf tedisymonitasinigtsysterndn iabloto m}pngglsa kengd munshigr of SKUs

sl O 8 SPUQHSHy GLE S g B Bonorn

sydtdie ID,t\elmnhmrdlchEB teglasy St thdcontdubidati HARE dnldqhd@dtd rate of
rate of _t ]illlcommm cation network and the data rate of

theyqompuisi 3t dibystratediin g hewslf limit ﬁlegwcaéml of ¢ta per $kat the number
e f
of $REIs Al hedteqlfich dT el dhlP 1MUIRL S e Rina SR U
mu&tll,pﬁ@d rbydhe SKbimt i Hata pbl &E[muulbhecfhmthﬁtﬁ‘@ﬁlelft@tos dRRrcollection
S [ tipli b frequency o a collection
sttt s R ipts AEonyand SOMPBNGH: ob s IsameB o Rhote are a
lar@f miphier iof SRIUAR14:0¢ LiBks Thﬁftﬁerafe%ﬂ@rsj \9519?0 HH)HR&" 1téﬁfls often so

SKUs in large stores. Further, retailers want
thapheirtiplormetionsis e$ elese waealHime aspassible Whmha‘eqwresnhatalse data

t ha
PR GER, S PO B SRS Hiapgeo
thetiteat manipsréfgedysleirel 0Maithinah&BRRs bhte @%té’mrcéfn%oﬁéntﬁ ﬁQo minimize

itempopitoring system10 within the limts of
the@?tu@m%ﬁapl@ﬂ@ﬁ%pq@ﬁ% apgagh splestion evento Eﬁﬂaekprmumnae the

amb@RYrHgd p@ﬁSKﬁﬁﬂaﬂ% pﬁ?cg%ag B&/lt Eég&%\ sﬁ&{]ﬁ% SSYS%II%g Eg e.qutput of

mnimze e anoun
eachysendoe 30 isgpreferatily Bllrrr;ge Smﬁbﬁ'ﬂ'alﬁb thhﬂﬁo@ﬂd&@imforﬁ‘fatlaﬂﬁbout the

. f, npl bl | t hat
ey BORHIEE PR Bt HEEE VBRI 19158 RGuRrovidp Quantitatve
infSniBBbE withbui SgiTRadk dbBardyuthRel @xt¥ AR %‘ %@Took—up

rovi de quant | tative information w thout signi
tablgatqr mmalpmnatfadnrge@m@nsmﬂxbta:w lueat | Thasensbaﬁ@eutput signal

compar.i son a l.ar er of
col @B B By iR, Sien S TR BuSine st Sl A0t be
me@sirdieht.0 Fod dkdibible, SpitoRasifivy/ Rntk@Ic thd g @Bltlotovoltalc device
resi stance or frequency neasurenent. For exanpl e,

progidst & yeliagerpspenseorswrreBOEsnonss bassd an Hiwoaren of tharscnsor 30 that is
coviRYl ty8tems (and thereby shielded or blocked from incident light). Therefore, a

single voltage measurement from the photovoltaic device 30c is sufficient to provide a
measure of the number of items present, preferably when the device 30c is calibrated as

discussed in more detail below. A response that is linear or nearly linear relative to the



10

15

20

25

30

provides a vol tage response or current response based
on the area of the sensor 30 that is covered by itens
w@ 200d/00358¢ eby shi el ded or bl ocked from i nci deneCT/Usio0§/024694
Therefore, a single voltage ﬁﬁasurenent fromthe
photovol taic device 30c is surficient to provide a

of the nupber of itens present, preferably
Ry Ohifean S&&Weefemégg STaGe asopBie Bt WS Seisek 8 mex bb prafoed to
midihiad Hath {&%31@ response that is linear or nearly

i near reI ative to thenunber of itens present in the
spadde dsmonpritazihg\sy sthmt IWenseimsude 3y typy ob een@rne} Bk o®¢h in the art

thatst’%sa?sgﬁg?& pﬁ)érﬁfl gaéeuzﬁgp %ﬁlahsg?élég wi n orl . . iFgure 2 is

cotiveaient for Hl’saﬁssl'l@’at $@Bﬁtﬁra@ R (ﬁh’efe)ﬁt ﬁfeféﬂe@%ﬂoﬁlrﬁé}ﬁs of the
space assqQciated with the sensor . Figure 2

Sﬂ{?@]ﬁ\}’é Hosnfetpiyr The Q@%@ffﬁ@nbpref@@dtemu@dmm oft sleasor 30, which

f nts of e senso
el T Bt ieBbiE IR OSIRRE 3 Rr o0 dRER ARt dndeS o
wagwmg)andme photosesithirisefisoy 30¢. SEathoFdheab 8tRorsas 8istii8ed in
ca citive sensor 30a, the sensor that includes a
@%@)‘LL?}BWSOb and the photosensitive sensor 30c. Each

of FRRHE ARREALS oﬁeserﬂboctﬁﬁﬁﬁted% gb}?}‘ﬂe W@%qus%&sa 4g @eljm%vthe second

Figure 2 illustrates one enb
shedfeldbond thiodstelf ot Figure 2s dhstrates heloks QeZhoﬁl dfldvhbf &portion of

o R B SO BB oA o
cap%@@we $880K NN 1 IcYBYHRMAS R afBShihStoR] é?lfrfa?@ Rlh & epilf'éﬂjalb More

capaC| tive sensor, whi ch i s conveni ent or attac
prefegably sthe panasitive genson0ais sh anterdigitatedp plengraapasitivd gensctrh e

PrefgRAG b Vg ERBaLiveRosd: BB it s Bofradi pa e 08 syeh as o
dle}aemcmbﬁfwe lang b edeductOO makkial atfiehsd foahe dRRctrilUcBsiBite. More

ric substrate, and a conductive materi al

preget“l‘etg +HaePlepar 3Raciiie sesariecludasswe slastrodasrad Cph@icgwamayerlals in

i iR
the &%ég{}ducﬁe\ggmrr%? 2%% §1? I'n thggé}c#%ﬁl%lhpat erﬁré%d)pﬁtséms of
suchwcidlsl@rod M2, 84 ate ilastravgpiarFigure 2| hiow e ot @heehe tre

terns of such netal electrodes 92, 94 are

Sulqosllt Pustrated in Fi gure 2, however, other patterns are

SUI AAr cAbaBHANARIIGHRRRIh MedS? nldy RS d' Al

2 maypctaer ?ibgrl cat elzd by pésn t1oni ngalyel ectro 962:(}S S)Ef g
elegirpdgs fdP4rmatanonsmbtal substrate) fn cmembmbmememe eld:ctnedes 92, 94

9 of t str
cor O PR RRIF st Bl n i staps af e
mafetials tTds 1ype ef Stﬁlctur&'ﬁ’ﬁ durbdipendfel@iveliCdaly & fabriité BPLnple
and. rel atively easy to fabricate by sinple conversion
conxeisionduecsssesy Rither ssans obmaking Swigablt sapasitive @tapémx }nakude
ner

et VL R HPCR RBAL el Bl lb bRl RTE e
polymer substrates, opt1ona11y with the use of photoremsts or printed resists to control the

areas where metal is etched or deposited. Such additive, subtractive and semi-additive
methods of fabricating metal patterns are well known to those skilled in the art.
Alternatively, printing of conductive inks may form conductive patterns 92, 94. One
suitable material for the non-metal substrate is a polycarbonate material commercially

available under the tradename LEXAN available from GE Plastics located in Pittsfield,
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pol ymer substrates, optionally with the use of

phot oresists or printed resists to control the areas
wohb@reozsed al i s etched or dep03|ted Such addi PCT/ES2006/024694

subtractive and sem -additive, methods of fabricating

net al patterns are well known to those skilled in the

ar t at ive t,l ng of conductive inks may
M?SS?%“E%% jaaet bé@%‘g g pattymedap@ialynay bpyvsed fmeentinabus

al
e g b RSB e
theymxaride eficicabilargt vohnGE 1V -asdtinemubmnaingd i n

I L St oA
capaeitiveactisor BOQ PhOSRSHERE cofllctive ﬁlaféi’fal 9?%%95%&65&@@) the

ei?q(:esses rrag be preferred because they provi
dielgefriciubsirate Phyqptionalisipwa layevefrshesivanih aptiural tag'er of metal 98,

sl Bty 5881008 RSBt S
patpmn@berler&nbdem?m 9t iThe layet f inglal O predkalfly @odrh Beh1as) oﬁe« of the

Iectrlc strate 96 optlonally by a |ayer of
dlejf&ﬁ' étrat%ﬁ op {?qsg%r of 5}9‘@;9 fungtipny asg&rogmb*hldé for the sensor

304 OWBBhH tli%rtw% ﬂﬁHﬁ%lebﬁocﬁe&ch% %ﬁ% hi%ng c% gggé Everb\allth

substrate 9 opposite t ern
OpIXIsite pgﬁyeﬁalaﬁhm;wlsmg&umemﬁ ectaipl e)l’eoﬂ:t(ixvﬁélas bé’teveaiﬂja@b‘llé ahd below
| ayer of netal

bR LS LS P IR a2 O3 S S i

ocdub&dtbyﬂh@éléétﬁfs TRl RIIEShELS €l§an%3 in @8 ca ﬁti‘)%grc?cﬁance oﬁ the sensor
conductors, are driven with opposite potent

3025 p Agditiogalbanethesgsisconfigerktion of the feleetrntsﬁdhétmedlby, for

o n A ALY 08, PG Y Ba 51 RIER B2 B . o

electtmiep P2,Ddate tleetrichg tdrinectbd @ £lcapatitares %&@er@nﬁ&'@ﬂﬁg SerlsBr
the capacitive reactance of the sensor 30

electrnmigs; na@r}e}pxamp CcHfzntyiiablg cemfta@gprrmtmuﬁ cgmmemgally available
frofél Ateidst Auf ok

o i AUl S 08 SAOTP O Ll 5508 e
L/Q:,mn‘@o HB38lhig pm'tlelhlet:ﬂnetadﬁﬁaé?ﬁe,s tBd oatpat ¢l aacdstillark] The oscillator

cted to a capacjitance r i nsi de the sensor
cir R P ot SesdaieTa Lsehitpe et iendh eIt cwpaEmeauslicd by
the RBSR(tivieSchRINBL. ChRhduYing YR HaRles
g@%l taIe %I ectronics Ilggat ed @Cme (R{J ﬁdﬁnﬁh{;@%&nﬂ % advantageous

for defgetingnitauey thataepes veary @naléphangman thedielqetid ccmstlamr ofrthé eslume
The oscill ator

o BB BBt B3 o e

thaﬁieph]ﬂ)dslylpad{edtdﬁe tRRENREd inffeet, SoHRBINI88rgB ok of air,
tive sensor 30a. Measuri ng the frequency of an
g&%&‘t‘fér » BYS)Y Bemd thergragrefitemuvin thespace nssgciptedsth the
t iLelectr
ol SUSSMTEY L0080 A0, REASEHE B o
chaﬁgeeindhq: elfectnc é‘nehhml the spaceassotibitl vith thetagweiivaisensdeB@d, which
i i:y ene tﬂat are 4§osel fx%ged and therefore in
u 1@?‘? cHIectE gieasued Gpgenpo et the eseitatar. - When a eeigain aumber of

1tengs\éfg iér} ﬂgtE Sgﬁd\fm@?éﬂ?%r&f 3MRe hpdcliRTehddrd 1R, H@fSduces a particular
electric field distribution in the space and as a result, there is a particular frequency

measured on the oscillator. If the capacitive sensor 30a is calibrated, as discussed in more

detail below, the item monitoring system 10 can determine the number of items in the
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capacitive sensor 30a has a dielectric constant val ue.
Taken as a group, the itens create a change in the

we@bk@coeisas field in the space associ ated w t h tPET/US2006/024694
capaci tive sensor 30a, whi cg ultimately affects the
nmeasured frequency of the o %I [lator. When a certain
nunber of itens are in_the space nonitore

i | by the
spacecaseasiiated, with dhestspeord0a by i Eeqenemedsusedy iF 1siespRcally helpful
| . . ot buLi '
L
such beitansith dlieamel SKU Heecaapantt iteras sleomoe agfiaxinsitely the same
cal i brated, .as.discussed in nore detail below, the

Cha%ee%%ﬁi‘ct%?fiﬁb“%%’loém 10 can determnine the nunber of
' t e ezkeﬂnjl@ gﬁménﬁﬁﬁﬂ%t%f%ﬁ et HohifRinsaysemn idfladdeda planar

requency neasured. It is especially hel pful when
capahtwd SkwswrtwasWhﬁne lth@e‘ngmm of Henois detasaingdtbasedan the ghange in

o252 S P MRl BT o

Fig &ﬁ@rao%@%Bﬁd\%ﬂif@ﬁla{%@l@%:Wldtmﬂﬁt Balckigaatéd BY distance “b” on
d| stribution. An exanple of one enbodi nent of

Figmsriiat Slistarpes 38 isreferdlibrigeen ppahal Mesae imare éleél@ﬁéla:getween
wher. b ole] o lyTcTe ]
20 ?r%i% ge1slaﬂgef re qufefggbl%Ltﬁg{wéegﬁguctg |5?ermrzrlﬁt eri éﬂ%%i{ef%fhbly
betWédh 2 mdd0hmbdhat i s deS| gnat ed by di st ance "a"
Fi gure 2a. The, conductiye nmaterj al, as t
g’Blg‘sp @‘??étcé@ﬁcﬁy’ecﬁe%%ﬁ@% in gom WaW%Witg s%?or egt(c%%sg% can be
uselcll@o eﬁsu{g{ @K% e?&t HE §f§n§l t8AeteRfindMhe ARALFRF ﬁems in the
prefera et we nm Di stance "b"
senmréa‘ spaed| Senbmtalwmnﬁvs an dnjscls awignalnigtongsner ﬁﬂ@ﬁ@dx anmgtlon of the

we | anar ca
e I
send&4bckiBnits 36 WeAs b ArpHabARiERENeE bélees twnsibndls for example, by
determ ne the nunber of itens in the sensor's sp

mD@eglﬁI?ran@bTG@ sigonli and thoreflagted signal tagebrrl Thadl §%1F?§8 ﬁe‘@baf the
L |
o S et AR e B MRS d e e

chahbBés feaseim@be by hizahemeibe mera\so]fage ldvel cpfrthe; mlmdfcfuam sigoal. As
between two signals, for exanp

with mpeagyring Seqyensy. &%?ophaﬁf‘em%ﬂﬁlrf‘é%@éﬁafs |d§ )ée"t‘t ﬁ%?PaCPFHS
cre%@d Y)ﬁ Iﬂrlea]h asgeﬁ\c{ﬁé n&(e:g o?cﬁ%eﬁ%ﬂpt‘% Résosl Pk cbﬁacitﬁ}e%éﬁﬂ)r 30a

e reflected signal, thus t
is qahbl&&:dphsadlgc&ssealrle nmtnre detail fmekbwbyherm momﬁgrlmgw@/st@@ 10 can

det\ﬁlglléltg% g) \i}eé aglféqéggla{en g&q gegrt% A’E‘H‘? g%‘lgsﬁ?%e rg«lpmttol}ed by the

sen‘g 8RharPR ih PRase AP Bl ignde Rﬁﬁéﬁo@(ﬁall%yhél 1 iwheall itz items in
e 'space associated with the sensors. t he

thecgmmastsom&te@ wridhche Soaot Yagag relptivelyithe é@fl%i jtey gl @s jtpms with
theosg{ng lSﬁflifabe{cﬂgg !Eiﬁ ﬁljol ! h e B%&B&'ﬁlﬁ&éf}qhé YhEMeLD mcl,‘ﬁQ resulting

aced’in or renoved
cagacRiel he space nonitor ed by t he sensor by t he change
in phase to the signal. It is espeC| Lgful % .
al | Alenatiyvelysthese may be two different fypes o te s in the group of items in the
space associated with the sensor 30a. Provided that the electrical properties of the two
types of items are different enough that they will cause two distinctly different frequency
changes or phase changes in sensor electronics 50, the item monitoring system 10 can

determine which of the items have been removed from the shelf. Accordingly, any
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the group associated with the sensor 30a are

relatively the sane item such as itens with the sane
wEkg7/omssause such itens all have approxi mat el BCT/082006/024694

same affect in the resultlng capacitive.

Al'ternatively, there may be %mo di fferent types of

items in the group of itens in the space associ at ed
nurgtier e differend fepsp oBTRMS MApbE leged indhe pisa nqdlered; kydhe sensor 30,

Ny
therefeze,UBA Sstet aﬁlgmerﬂﬁnemvh&&m&hﬁﬂ agebwhat tggnaftitem has been removed

el ectronics 50, the itemnonitoring system 10 can
frongdhetheiRy thm FeSOTBE. t he i tens have been rempved from

t h eF EI%' ) 1lluﬁ'f'eg9sr (91 duﬁ'é}l\f BF ReEuie Bhidr€5656n Ed‘tﬁ%l%e first
ac e

errB may In the area nonitored by t
shelst“daa and 88ath shelf IlamgFmraezimﬂﬂustqu fross atimliyisy of one of the

RUEIENICITE ST o T —

maéé'ﬁ@lt sUcHRB cBppér o AluidsuRE The HeTMEQE fidopartibe 86 edtfaclidd, for

he customer. Figure 2 illustrates one enbodi nent of
examb% @wadleeswnm seegubwaveahisterportien 83 thet is gisbslectnio maggsigl. The

2 i
snk Qb TR R R ! LB 8 G5 05 Baerig atanea
to tﬁ@&gbﬂf lwud@giuc& ﬁdrﬁ(lsﬁ 821\@194%911& e fh@tf\i/é\@guiﬂle pomtvincd0. iTheahird
conductive nateri a such as copper or alum num The
wayqguide DRERRR ectiists seramd; isls fardhe EAson . e";imt@ely’ the

Wagéébl?g:rbe ?t'tléﬁ% 80t §4 f‘ha? %% 95‘1%1 WAVERL AR ofer édngﬂctg% thftatials Rnown in

_ ric mater e sensor 30b includes a third
thewstyegui de portion 84 which is a conductive nmateri al

attache o0 the secan U|de ort' n 0 j t
© he R Fe oG absG0 HES R PR S lle bl Rat BB Fh® for
fabﬂ@a[ﬂrig%g%tﬁé%ﬁ&dr@ NE 0@y R FERHBE td R0l OF coiRr SEHBEF metal
ernativel the wavequi de portions 8

84
tapb énctehﬂ)dmluwhﬁmk@) o roll hEa smmbtm&duﬂv eSuphtaaiol L §apR gaé%/\ﬁasﬂy

art., u i des ed by neans
be Jga]%ﬁﬁﬂgq o Sltet X\ag%) aesE S(gggf g{%)gove Q% abricating
CapEBd taVeyus@eascs 30b bndBysoigtep rsafsef slectrdrmicsuieetcts ohd presence

of copper or other netal tape foil_plus
of thel e Vieits perreepeReing gfaced &ufﬁlfl&é} na&llh reflsgiofesyyyegtipiaues.

Tirdd-dbARS r Cusgzgl gﬂ@éi%ﬁ ﬁﬁjan?rbeé‘ﬁh ftapdé%é&ﬂhgce

Sensors o |zes mavegu e sensor 30

disedidinaities of fiukidostinaoon erhiesatisspor s 50 geweclinest lwwever, such
resence of the itenms in its, correspandin

tecﬁg g@

i1pgp VerRotRssa vsed terdelstnisdps pup 1§ﬁﬁaégn a %emgnak’gé/d area, such
as % 1 SRIAQTRA BrotE T ngRbRIBE Y the W ghiddaRsikh aditié RRahtan, there are

een used for detecting discontinuities or fault
fringheg¢ledris fiokistlhat nxtiend sbowe ani pethestdep @ﬁmﬁvmwéﬁswhen an

e D PP YGRS 80 i e
serSb€dlectronics 50, is attached to the first waveguide portion 80, and the thlrd
waveguide portion 84, which may be optionally grounded through the sensor electronics.
The signal generator sends out a short signal or pulse along the length of the waveguide,
and the detector, which is within the sensor electronics 50 and connected to the
waveguide, detects the signals reflected back along the waveguide. If items are in the

space that contains the fringing electric fields around the waveguide, these items will
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as on shelves in a store. In particular, in the
wavegui de design of this invention, there are fringing
we@bk®@cneisss fi el ds that extend above and to t he BCTES2006/024694
wavegui de when an el ectromagnetic signal is sent
t hrough the wavegui de. A sigial generator, within the
sensor electronics 50, is attached to the first
distarh elgp riratesnpsidn afith8&fgna radthahbcatmnralhdwauwgmrtdﬁ thosignadmo be

reisedle B AoRFoE. i oct el b Biar b S tulctig bven tom

wil bR absctb&na |th@dlsﬂapérﬁieoﬁh@%véglﬁﬁie| egtdioref b Merving the number
wavequi de, and the detector, which is within the

of saflesbensethedtermoniéorBE syslemcbheractetamins thy Bumberefdicans in the

detects t S, flected hack,al . .
sl il P pEndel et i e ABfSa BetEn i hostpbis sem
anfl Hie@he @ réfleeidn isobbérebdiis ralarune tHepsitioved thedesm tNsEg the

items willdisturb the transm ssion of the signal at

reflegtion (igedhe elaseibe tem detoghe sizesl gpﬁ@a@r»ghwh%r g time).

refl « of

o1 orar e s el d GRENEE L Uosiafiiéa b BRKTPY P ort Mwre 20
Prefbmblyh écb dainehshen tfh”shé?hglﬂel ab 6dr firbtewavegega IdelOl’l 80 ranges from 3 to

Ther fore, by, P erving the ny mber, of jrefl e¢ {5’?{{;3 % e

20 R IRSHSIOB 6t B STO0 O ERHIGBY PR SA SERE AT R0 &P Tim.
anﬂ Hﬁﬂ%si(ﬂl teh Bf ﬁf%r’cﬁfr@ gla%g%@(fe pdrfios 8P H FighR Nahes fdAlS to 100

he tinme el apsed between the tine the signal is sent
mlan itkeesion ¥ im Figai¢ 2 of therwivsgwite pomieds BE, §2eB4ranges Hom 0.05 to

2 RO ThE DBt B P Mo BBt P BT L% fpacin e
(s frleRimpIREP S Aal B avid NE, mwwsmlg%behﬂ;i &cmdiEhltlToh,anhn Wiley
i s desi %nated by di stance "c"

& Spet Shcsihgn Sone 9P RacPin 3 Bp. [6D-EF BuYctoh heishy fngogporated by

rei‘é@ﬁ%%) i de portion 80 ranges from3 to 20 nm di nmension
f the second wavegui de portion 82 ranges from1l.6
t o Figuemillanhtedione eaibodinieat oDphdtérentitive stneers 8Qcduléhe first shelf

1By it e back Rt et g el XS Uit SBR[

. P&%SG%Y%H%&Q 96SintfuAlh gh%s&@ltgfe OndtEiar Preﬁlﬁbl@i’eﬁﬂe gn

principles for wavegui des are well known to those
plmtosblhsetdva sensci80aista flweeolthisrsensea Apt.e Thephatpsensitive thaterial

E
iR R B o BGE AR o B Pl
F@Br TeSistABELdMinEd CRurRREAPRIWAYN tHefsenn 8@y, wiitlgisraghdtovoltaic
ustrates one enbodi mrent of photosensitive sensors

sessm, is poll¢kduringsanedsarice.1the volageris alPnsrmeaserepgat Pighelf one of
th%,?.]tglpgggt shre %vgg' ﬁlofn t%ig gtagg%% ?ﬁ cs:lﬁeggfeiﬂ; b%{}lﬁ%g thg:r?eqs now one less item

Sensors of osensitive
37mtteE stadk 36?&1%‘ sHotdloYtaictsbesopBOE Ceratsoibi nieredizhs @endbiing &
a photovoltai c sensor 3Qc. The ghot osensi.tive mater Itﬁle

differeptmaasureangnt ghyoliage dHENg p second dustancs: Bds s Fhappein

mESIRM enfO%tH¥ethO ﬁys"i i{¢hnde Eﬁ’cf fhe @Econﬁ%&ﬁ&@ tl4t indicates the number
resi stance change or exanpl e n the sensor 30c,

ofiiteinsiB 7 ia stackB6they cianged Likewise, 1f an 1tem 33 is removed from group 32 on

top of photosensitive sensor 30c on first shelf 12a, the photosensitive sensor 30c will

register a different measurement, after the item has been removed than it registered before

the item was removed, thus indicating that an item has been removed.
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sensor, is polled during one instance, the voltage is
at one neasurenent. Then, if one of the itens 37 is

wo ewowexs3d rom t he stack 36 on shelf 12b, becauBET/Uk®n€024694
is now one less item37 int stack 36, the
phot ovol tai ¢ sensor 30c can absorb nore |ight,
generating a different neasurenent of voltage during a
secdhgidva alarsmsorsmambs faliviogted Heomy B-ty pe arieN ipmessenseomutistors,

soBELVRE TR AR THBNS S070F, BRRD8S A BEIEESS e o

rold‘A&aFrng‘kocés!s bﬁ\ﬂe&ﬁﬂe subs@dited, S8R ad3hose cbﬁfﬁ‘féf@igllff Bﬂiﬂagfe%tﬁn Towa
n top of photosenS|t|ve sensor 30c on first shelf

'Hﬂ@gl FH@“%%%P&@%W@iw“@e sensor 30c will register a

di ff,

RO RE ROl B il L0984 B0 RSone
that i) itteartdispdayt dvedlearical pespelts shad éenfunetimy etthPanbonalflightthey
et BT HIAL OIS 5 BEMOSLR M POBRETAIFG FoBBFERP By Drtusbssistance
ma%l' dhhﬁ%@“wﬁﬂrﬂ'&%ﬁi@llight é}ﬁ)%%?red b%ng%galgﬁﬁteﬁﬁg%ré ﬁl@}/]n in the art, for

process on fl exi strates
eX@mblsese&@mm rnd sdlénidesy aJCIhaib lcadrhiuonsdlaide, Tieital sEifides, such as
er. suitable,in

e S BB ST B0 SRR G v

tritiftafludrenoreh ethest SBY BY d@fbsﬁécﬁ@ﬂ doafedlonky Qd8HAtYs @Ji@ﬁdlhg fléxible
functjon of the anount of %'t t hey receive, and nmay

subsirates by Variqyn Grassenss (ltwlvémgé km@lmr@cesma Bammps ef
ph@ﬂo?&ltsftfv% %llq\;arﬁé ﬁltag ﬁﬁ:g b?g rrmg.raqgcgﬁlt ' 1511C K35 Iéfl]%lr pgmtted or

exposure are

depcmtede mm:ﬂembls altetratesn Miady ﬁ%ke@ialsd asch a8 lﬂl@dSe alsat BadThdemn
? ide, netal sul |des such cadm um sul fi de, and
deyg qgrfgrsam)fhcwo% &5 $9lan qurgzy legiiqnand electrophotography, may

gelﬁ@ﬁll/y l% Néeﬂﬂl 51@(5‘[9%91[&% ‘é\étfsgrsto‘f't}ﬁ’s ffvehdigtor enone.  These

deposited or coated onto substrates (including
f | e ﬂabb@tlsnl bwdvamst):rrb@/fqr @homsmspmcsmesstheﬁ are bisedli ingmbient

lighpbesehds HRlpnsRil STRRE S trth s el TORTRGRY ehinffign
amble@01i Siginy daf tcBeh R1frdif RO th BEmO %& IBEﬁi@nQb FoRHES 1izditﬁirl?é'store

Many materials, such as those t have been devel oped
fropstorgdp sfoEa ané fe on.dirs kxample ot @lwlfep@tlgbyladb piskdf thehisamtia top

) 7 AR0RLAGE a0t I SOSRRD Bk Ry S g o
amlbwjnt hightpintehsityr dhef teick pBgd ofhe shdlf, Vior Sests®siglft ﬁgﬂhng\ KRuation, it
d %g{aﬁ i ent ght, because shelf height, wdth

eatﬁdpoggog 2,3eR59T §0 therkié senseerdy eyposon ofchejghslf over
Wh"i’éﬂ%h@ﬂéﬁs les @M {80 ‘fl@ﬁgl&tﬁﬁ!ﬁﬂﬁtyf bC4elri A i%mo sEfford ;2 be

| ocation to location In-a store, store to
opiemtly cakilmdted and msedRordetextitgrhein cme SKAD that pizrit ipositieund (V.e.afront

el ot a t.op .shelf, nmay have hi gher anbi ent

and F@“I@ ﬂ}aﬁﬁ%‘ﬁ’s“f 1ffgrent a"f‘lﬁ‘égtfl}%‘ﬁfm%&@gof the shel f and

| OWQT tidf4llye Bhch defdtr 30 Qﬁe@n&‘ daYibAiked chﬁm@%ﬁé‘m@ﬁﬂ@tuﬁf prbb&s and/or

shel For such a shelf (lghtl ng situation,
at one or more times after the initial 1nsta1 ation process. Cahbratlon may provide more
accurate sensing or more accurate threshold-setting, or provide for detection of additional
states. For example, consider the photosensitive sensor 30c, which is sensitive to ambient
light. Since different stores or even different locations within a store may have different

amounts of ambient light, an uncalibrated photosensitive sensor 30c may be designed and
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may be preferable to position a sensor so that it
senses only a portion of the shelf over which there is
WO e®g/00Bé ation in light intensity, or alternapCwes3006/024694
two sensors may be optional Ié( calibrated and used to
detect itens in one SKU that %re in positions (i.e.,
fraont and back), Igggt have different anbient |ight
sef tﬂt%sﬁg‘i ostatesyhiehn and ylowghever sevide range ofegndiigons. With
C i t | | S [ : / A ta: 13 2
S @ Aol DB By ey B R e STl e,
“mediven’? SlowCaini femptyShanvelptepted vir dey nmnberadetatedl ¢ HeNslss Be

I re curate t shol d-s ing,, or provide for
defiepEp ARG Shthrt PR Fettis SkbsrShicl ulbivery e der
elechemphietio pedpeltids\wld §8680r 30c, which is sensitive to

ambi ent light. Since different stores or even
di f Qeeaneferred procedhe fUirchlibratiorsofthe sermyrsifdvincldiésithe staps of: a)

t . leent . Li ght n. uncal.i br at.ed

e sl R O s st S RGN ladioB R Sk Rt before
anyli¢res tretplved titb eige SK U s?éli'e; BYébttil O Firdd ¥RnaPasWeA iy af}dfe

of conditiqns. Wth calibration to a particular
SYSIG Selowren®), filling theySKda spass svith the SKAT iterny suchtthatdke entire sensor

1 lof the & e ' P o) VTA 3 ty") . are.n.

e oL e PR s TR eiing s 0na Yhtal IR derf0; and 0
settieg theabtandtsignabas ‘Hulit by engsen s3fiwhel TRetddl ss&ibed with

whi.ch mght vary.in. si.ze, electromagnetic properties
othEates M be deEmhingd &Y iilanp gt deeen dre wary BRAfylbriaigpithout
thetreed SRFaARS c3lbrd t y, &M |

O oI A P GPERLy, PR ferbpts may
be kg formere statdsbetvirsh dheesiamays for Sempty?’ endifutlet i nto t he

e Sy 7 Bay BRA MR i RipsPnci0e e N Eotinear

respiltldes bwishestaafe dit@npretoeiili,? 6r H8H SO Elc@ﬁ*rﬁﬁilsh%sd Hith Hihf@rent
na

e SKU itens; c) neasuring a second sig romthe

t
nug pers 8F SKY: itep(sugh asgustiong), ohmay de epepnaplighed with onfyudrle'in situ
: [ assogiated w th
sig PR EHELC Ol Bl bRl g e e R BT UG TogH: hn the sensor
(fob@tawepde) atrfbéene tiphtyinnsity eould bé mbasuvdd Witk b lighemBeehrhtdy be
furﬁ. er,.cali brat%on Heasurerrents. Optionally )
accoppptished{n pdyanse OF BteHailonysychns prerralbratinn isrfacterysgeting. Other
1e4tA8Ar liang! " thb Ukl -
e PR Sl (MR ALIRA e B L ¢ 30 tha
pr olnferenation ezay tergattered frore @nch eapuridase.oubout eheh typng-SKU) at

fi. " ty" "full." or ng e.acconplished with
pe i SR s PR SRR IES e be gt
lesg1RyqueRilACRRIARADIS Natbridatibhn RAIl Yo SARerb afinfdivald %ging from one
.measurenent, or may be acconplished with the use of
minges, 1o dgy h Brmashbsndasivabls émgwher(informatiematiregulamibieevals, or it may

' i ' ur Wi th.a |i.ght. er
e 08I AU PRI A 0 ML 50 o
storsundnager, pr whembthbr 8fsicR or Bvénts Riplgf ¥ needtfbt MPornfakiBe athering.
cal | ﬁr.at ion variations will be apparent to those
ski J[ SEm anyaring gystem 10 provides quantitative-related information that is

sufficient to distinguish between at least two inventory states, such as “high” and “low.” It

is within the scope of this invention to set different thresholds for “high” and “low”, but as
an example, “high” might be defined as any amount of items greater than 40% of the full

capacity of a SKU space, and “low” might be defined as any amount of items less than
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I nformati on may be gathered from each sensor 30 (i.e.,
about each type of SKU) at periodic intervals.
w0 ndooneEsé on may be gat hered al nost const ant | yPOF/UB1006/024694
may be gathered | ess frequeg%y Preferably,
information will be gathere intervals ranging from
one mnute to one da It may be desirable to gather
40V0therill eamacity ofahall KU spacer %mf@abldr thietsysteip Wil provide the user

des] t | at, ti t
wiihe b Sosd et e z\agu%shf'&éf@%aaar
pr@liouMyedls@l‘sibﬂ[ itsysdtasBseil 16\ etailef todedct anll?e‘@ §2r(and, by
nforpation gathering. The item mpnitoring tpemlo

infgieBgs, BQL GRRIALDeaUSY Sihea ey S GERRLES @sotefedt thegtem is already
it I |
oulﬁﬁif/ %%%o%@ vglitllgrte%gﬁlt (SSLRU% sﬁ»t&k ?ﬁfs\gﬁ‘& anéd ,o? Al ,(5 Vl?ast the time it takes
to géttnhdre inveetosy t;puhe e]ﬁelt)hﬂshus n&eﬁrmbmtortng @el*cmdio‘ kabrnb detect
t hr eshol ds .for " and T as an exanpl e,

VarypRe Ve faH?VﬁASePf‘d éwcasm&iﬁ in ao i GRS thal A§ Q24P &F non-

empRAO N idive th‘if%rrﬁéﬁdn BAPRCAL a)éc&fateaasgﬁlelcﬁl@%m ?ﬂﬂe number of
I ovv m ght be defined as any anount of 1tens [ess

itexnp dmtbg ppasfe thhecffsﬂnsoré@pam ty of that SKU space.

o P at SRR ST 4 PGt BBRBTEA bl siusor So. Thar

is, feQsnSYB0 ds Poféraths ld?g@\thzﬁuﬁb Yizé bﬁﬂiéfiﬁcﬁdbduhlt ob é‘ctsﬂéﬁa SBU to be
ful,to the retailer to detect only "enpty y
Sef}sﬁ‘f BRGEi§desPonFyR toa%ffcys M spBIE PQEEON M@ FPR¢Rasseige 'Wlth ‘the sensor
S I ock
202 SRS RS S S LT o R Rl it o
Alteatativelgisthe shedvdsi masy bd sprmgdsaded oggtavﬁtwfed bhrehadsstod displags, wherein
t he shelf) Th i.tem nltorlng system 10 is able to

itegs prs POV P AAE g {1bg FRIRESRIEr Y a55qeieas other items are

rerhdel Y %e%orit GWthe%héﬁ“ eThiat nia? b AbvARd R0t to%n%é@géhsor ona
Quantitative information nay be as accutrate as

seleggediportion ghen SKU dpecay swdhens adforittpertoni n t he space of

" eaciar B (75 Py BEng PrES ot el veppge and

aftaem@fone& hhsrepicRee italby I BipgRr 34 Rahs #h sreSdr?aﬁg&f intd@oup 40
i ndi vi dual objects of a SKU to be sensed and is

towasdha diopkok fbe éhﬁlélc?tcs clopess torike gustemen I@fthla agp@&e@lent the sensor
r §»

30?&15@% Et@l{nggo é)téglgls gcﬁrglel@n %[ﬂdat% ciaﬁfg erd ot§ { O?ﬁ?ﬁ?lgure 3b, six

of ﬁlheﬂefns 4Alhaee hexni remloyed. t$lﬂceStﬂ’le kso1ee1r ﬁ%ﬁvbﬁca‘h}bl‘&tﬂt}td r@aﬂ;ﬂ‘&dll”
wherein jtens

.or _gravity-fed shel ves or displ ays
Wﬂﬁﬁwg’atyf%gl% SIS Iy B SRACe4 ﬁ%SBéSFFé'P Wﬂig}e@mmﬁ @ge%ﬂmgg?faabiow 9%
fulﬁ%r ﬁﬁ@&t%lﬁtfﬁrcohfﬂ@oﬁﬁ&d & MRV rdst @!Hrﬁl@% fda9 '%o&fﬁ% full.

he shelf. Thus it may vanta eou arrange
Wl’mrwouglnlmrm %balea’cradqud‘mmdte sinblfdﬁc,ﬁ'ﬂtb}sqmqﬂeg fomm@ln iems 41 in

3 t,
toif, {5 B REor b saet T ey ol R D O3B PG B full
Ongdé #RISKU §1§€§:E QAREYs Hefsw 5GIRAhé It@rﬁﬁnodlﬁ)rlﬁg Q446 Ihy send an
items 4 1 are arranged in a group 40 towards the front

aprspprigie sighd|te thepaser.cl osest to t he cust omer. In this

arrangenent, the sensor
A single sensor 30 may be sized and positioned so as to sense all or only some of

the space occupied by a single SKU. For example, as illustrated in Figure 3a, items 43 of
the same SKU are arranged in group 42, which is monitored by two sensors 30c. Four of

the items 43 are in the space of both sensors 30c, specifically placed along the area where



10

15

20

25

30

30a of the itemnonitoring system 10 coul d be
calibrated to read "full." In Figure 3b, six of the
wWOo c@n®0253d. have been renoved. Since the sensorPGDHSWO6024694
calibrated to read "full" w twenty-eight itenms in
its space, the systemw || determ ne a readi ng of
about 79% full, or this determ nation could be rounded
the tgva seasaie aefempetq emrenriate enlibetion ahd data PEYesing may\he lused to

eGB! U s S SO b B e

exa&’ﬁp]lel Jog ¢ongbifatsdeputldd semyrs W ded d@géthéﬂ@hﬁlﬁ%cﬁt@&@a@i dsS“fyll” in the
now about 50% full. Once the SKU space drops bel ow 50%

arpngement {isiraledbbigure st nl gwesh fregokibpiemn 43 have been

.l thékl%é&hmmtsﬁelf %, USﬁﬁ‘ée tH%‘ c%hﬁ)%e% (fﬁ%ﬂﬁ e ﬂ%QWg%anors
be si and positioned so as se all “or "only

30¢ wigre @illibtatel mpamb“fuﬂ’(’:wnheﬁ}elby 1tams |481,ghe c«SKblneEOﬁtput of the

st diios il bR sBinnete Griger about s el P seyeRisaigor tis
resalt rﬁé@poesl%ﬁﬁ&rdsto 304 abEMO%’f’ulf hWh?l? Eﬁfﬁl ﬁ%tg &3 fé?&)ved from

space of both sensors 30c, speci ace ong
thet shélfdﬂe,afov\mlhenme/mm%mrtstamhm srmhineddpppapfisedsers 30

o B LR R SHELH P P YBEAL s s

to berebisakddoh B shél¥ €2d @F the uk@ha@XEBRbE2 5% s SRMRERRA for sendmg
out put of sensors 30c are together calibrated to read

a rﬁ“éookma esspge)t Heteriatiyplyesnsh sensor 3éa saathedndyiduplly palibgated to

re Id”‘flﬂL%ﬁ&l %alah séﬂ F 3@J i %llﬁﬁﬁ a&@ﬁﬁ oé?’oul? @Mt?reQQ%ﬁ 4!’3 a{ﬁa\ﬁgﬁ of four
e cus r om's the co

adahut)ma] htem‘s 48hfor mlsmfstha sollcetiBO senamr 1espumb¢ Breatibdtedao head six

th twelve itens i ned out put of
itefy 55 st @T%ﬂ@em%tg&eﬁgmsosﬁ P 0%@16%?{0 ewtecth will sepggp total of
t
o s s g B YRIYS, ﬁ%ﬁﬂ%@%ﬁ%ﬁ%@?ﬁ%@‘ The
serspi3 Geeorpthe dight mrﬁlg\hne 3bhvéllfseris@ @, totabof Tbmmﬁ?hfs 43r(itwe entire items

e d f 30

43 %@gﬁ%ﬁ@f Wb oo e &i@ﬁﬂf‘f o 25%Tull, and send a
on e e eepectiy g st s 1Ger bl demasshelis detetore and
aft&hef &t hhOFenfRRdiiRehs A 18 BRLRC, Ekglsgigﬁlﬁargﬁﬂlto s OlillF' the front half

Al ternatively, each sensor 30c can I VI
of thelshelf éﬁ@dTYlmcalb’aduSwmtﬂS ‘willinemo wsitdmsfeors dhe B0t area of the display

e itens, 43 hal f
or 5 LR o B el ane S Bt e o e “men the
froBEa8H 6 ﬂl@%ﬂélﬁi%&:ohﬁ)léié!blfﬁll[ ak @il S A8 Fbdrei4h INE sé@sor B@)b may
this arrangenment, the sensor 30c on the left in H

be gpfibypted tempanthat thearga astociagust With ipmea®r s Fh08% lgure 4b,
ﬁv LR 1&:315%%1'\/%6&%%10?%& n?méeg%ﬁ%&%of §@%dwa56%f?b§a%ci to’ read “full”

e sensor “30c on Sens

Wltlhctmlveoferrtsmaﬂ ifls taggwBiated s(aﬁsmg ke, l’tbe $eineds3 O@:iwlﬁljﬁoxhd@an output
hal f_ itens 43) and rea 50% full". Figures 4a an

thaf 8%‘&:@?%@@ £ ega fhaéﬂ@ PR asepsialed WHB theownse is H%Wfabout 58%

fulll 26 tRE{rrBreBRfdn could be rounded to mean about 60% full. When enough items

49 are removed from the shelf 12d, for example, twelve items 41 in total, the sensor 30c

"1.

Ie

output may be interpreted to mean that the space associated with the sensor is now 100%
empty. The item monitoring system may then send a message to the user that items 49

need to be restocked on shelf 12d. Utilizing a sensor covering only part of a SKU space
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after a custonmer has renoved itens. In Figure 4a,

sensor 30c nonitors only the front half of the shelf
wa2a7/0mppé cal |y, custonmers will renove itens fPONUSINE6/024694

front area of the display or 7shelf, selecting itens

further back once the front “area of the shelf is

enpty. Wien the front area of the shelf is conpletely
méfy hel espeptallysadvhntageoua wdidn ihe imventory leie] comesperdisgto thOempty

be ca ted to an t asso
sen'gg%( $pace Is @8}%@21? same aﬁ%gg/slrpﬂ riTreshoPcﬁle 1321; Igstgﬁlgmg.l ggtematlvely,
the ifkén hioaitBridDsyRene niagend LARYAEe toThe GSer tRe i1SS BRR o 3Qfe items
was_ calibrated to read "full”" with twelve itens 49 in

foragd tosthe Eiogt @idhe ahrelf, Apd B9 be vsaflfos these sitwtienswvhere a store
‘ t.hat
o B 5 R4 G BLSERO R i

spafcalplosltloned s dosend erepfi@tt af {hershelfud podaidle, gl adfbcbréaﬂe aRaat

about 6oc{oful | .. When enoygh itens 49 are remved fraom
APPREANSH ARG toypake if GonveRig % custouasy do reaghtenss)y Noje thytdn this

I {

peeaf BRI A UL AR R0 I St L R0 s,
evemphen th lspadetassnciaben with thegesyos icintenprytet] hgrihs systenato be empty.

nmessage to the user that itens 49 need to be restocked

on iﬂn Blgurd £ itetds Ul7iazé aganged ansgroup 46 @dsdvznﬁs ol fyorpaf theahelf 124,

KU spacemaé e especi al lfﬂ¥p 1ajldvanta s when t he
clefis) K5 CYstPRGE IndBis ATapgmeshdhe SR e Wem ggpitoring system

10$BaRDeicaliRBRM o thE FAM® 18T 1%’111'9% 8 of mque%l A §R¥Bken

for restocking. Alternativ he” 1 tem nonitori ng
rergy e ihinmsthe samsorad Qbewaxghbnatrdtth ecadSEull’t Wih twenty-sight items in its

[ f t f t h h | f
ey T8 Senpbb FOn AT Aud Pl er Sa Br ariisd ed "Bl
wmrn &b NE1eitERNATY Bfe rBMBTAT Soh InKERE 120efoY 8RamplacBbrtednt ikdds 47 in
with all itens in a SKU space p05|t|oned as cl ose

totﬁle"fheh;én&or 8fb optheiitlgm mpritdringssy plemisitonay regd thes theo%Uéaw is now
abGut 3B AP re%c%%rkgaée (} EB{%%I(SJV Sﬁ nfﬁﬁn{h% nﬁ} 1%0n1tor1ng system

custoners to reac PRt
mayaehd & sigasl texlaneethat haned Tagedhe be tr@ms:kéd’a o Bhdlfnezds hel f
12d for a custonmer to purchase, even when the space

ass Gehsdk 80b M Figutdh® mansas aﬂr&lgeaugg@ﬁﬁtye&r@s\g th 'K U space.
systemto be enpty. In Figure 4a, itens 47 are

Seaﬁor dRgaall phlyaiegch@nm@at geayithin thedripgisaficlsk adingend g first
wekSiaEbaTRTD" FRbOR Gt ARy bk By A 0ATRTHy gl

measdredr Hbedvdrpeusemiker§ petdekally teimoke fethe fréln the ifight ofthe Elh‘e&f first,

it 4 1 have been renoved. Since the sensor 30b
and, il Fae RSO Of Exfpvel e not e Y thiGeiamp-carly Hinei hgFgre syibciently

condister R chdErSRBRAfe @r@f‘tﬁ%é terﬁ§ Btk V\ﬁ&%ﬂ&xfrﬁf) b lﬂrét VQ&[vegulde

could be rounded to read 70% f ul enou
poﬁibna&{)emabmg\th@aswmmlmm‘éla‘sdwh frow Zf jtetheis rernangd e;tlrely before items
tot the sensor 30b.or t [

fourte i tens i.tem .
arc GOV PR ) Bt 01 oGP el fo SRD S pyBaS o 1S in
thed WRUaPRét o aQkefubldvel c%@auaae SKU space drops bel ow 50%

full, the itemnonitoring systemmy send a signal to

tlgg FYSRSKUNGhod {s88sudted 1R 8 e RELRKESHRPLSAPEE 4 shelf, but

it should be understood that generally a single SKU may occupy a range of widths on a
shelf from as small as about 1 cm wide up to the full width of the shelf. Sensors may be of

various sizes to fit the wide variety of SKU sizes and shapes. Even if only part of the
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Sensor 30b in Figure 4a and 4b is arranged diagonally
across the SKU space. Sensor 30b will only detect
WO c@neoxsh@at are within the fri ngi ng fiel ds adj BCEOS20061624694
first wavegui de portion 80. %g nost of the itens in
the SKU space will not be di" ctly nmeasur ed. However,
custoners generally renove itens fromthe front of the
spasdeaictufied by a staght S¥lUIcentains apantoerinis stifl abkerto padvide esefidt

infpS A it e BY et 16 AR lhGtnd SR oo atd detai) peow.
Cl OF@efRfBK), Md Yerh BrohithShg y}@teﬁgm BRVRIRE bhiPéht 3P realtﬁkﬂeng
t he assunption that each row of i1tens is renoved

infgrmpatias abopthe mumberefphasicalrabirsiceassdoiaied with caduscnedri Jdat the
K1 e AR RS 5 RSP AP B PYIRE bl LhSTR gems we

tmmaﬁedﬁﬁhg thé vigderdateeid ghthetelendl | pgnesssd a& viEn p¥mal addabt of time
hal f of a _shelf, but it should be understood that
of therfispe thay, thg dafarieatheyd) aﬁﬁyrqse%ss%ylraoth%mg@ Bthndelatign is
I I « t,h
cufteL e SR8 RS e PRARGH b SR HBRE el Bdopendent on
thesappéisatian, bit wilhgeneiatly be dess dtap onk-hsK] preferatdy bassit}mha)pesenth of

Even.i f .onl f thespace occupied.b Si .Ie SKU
thesiapiamisnaruiten by e repERLRF fa Sl et adiisraphe sales
pldmD TRy BRAh AR, ft NBhkd¥®Y RRutss BFmbPe Rt trdnh §negfét:§c%nqth%rbtore to

as discussed in greater detail below. Preferably,
anpthemitivenld be conpideyet wal-tide prfovmalion te knewthapthe status of that shelf

el AEulieh L FER i 0 b nl PR Tly B o Relipe

infoeM&tion iRG-aduentlfEfok BXaRpTadne RinkeSpeil Ay, R ndisethedése tiBinfdmation is
that accurately represents the true state during the

relitie brepuse isacghialy edfleatsdhpstave s5g SKI/ atihe Hime 1wangathered.
AST gl ol 1541 UF 10 S8 A ke U i i
depetdr@nthe anmber of S1EEs mpnitored and the Hamuded s dutd parSidl. a

"s amount, of tine s depe ) he . e
ap ﬁhﬁatevbwonmrfnm.‘/ﬁengL%@\naﬂaﬁlyyd‘%mﬁtéﬂgfi Fisgyerahigcations within a
stdé %Pé}éﬂﬂe o‘ﬁ%SShEHac‘;h &H‘&idt @Pldhd Rh chg@(oﬁﬁﬁéﬁd ag n‘fa!y"E@ preferable

required by the retailer for any action resulting from
to apjnitet ¢antgirt heatms dscasathey Empremmpt and/pnt fr¢fuentiik eesulp i higher

Sa{nﬁ : wgl?qﬁ}elf mayt %}:Ph{ogg(])l{:lg)o me]%lg %@a A w%yeﬂ&or sa?e m sevcral

lodafiba¢ methe otard. OWkBOnemb ade @fsﬁlesir%wl&euﬁﬁ pﬂoﬁﬂﬁecﬁ\hﬁh Eou‘jﬂﬁs
wWthin ten mnutes. In actual use, a retailer may

adm%s@v@ertt@a@atbn dike rfenexample thayrase een Sisplanid lwewﬂ lycatlons

w8 A0 e B0 T Bl DM SRONELIGLSARy LI s,
prmﬁfrieﬁclbeaﬁdme) Sit ﬁiays)e @frefkﬂable%his&iﬂle tifem mhomieoring sweBm of this
gat.here fJ Cg? parent to those skJIIedlgln th
inggrion i, ctepaE SerPdiRR oAy REIdg QeI the lagsiang vith the
st B%sReEeRy, of SKUs monitored and the anount of data
%gr SKU. The item nonitoring system 10 can easily be
i nstTeliteth mongevey syistehobthimay figther ideludeapecialized sensing devices

with different features or employing different technologies, to provide inventory
information on specialized items such, as very expensive consumer electronics. Such
specialized sensing devices may incorporate one or more sensors to detect a single item, or

méy require specialized tagging of items, such as RFID tags on each item. It may be
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store, for exanple, on a shelf, on an end cap, and at
a checkout stand. It may be preferable to nonitor

W@ enraias3¢ ocati ons because they are prom nent BETIUS2006/024694
frequently result in higher sales. Further, it may be
useful to nonitor items that?are di spl ayed for sale in
several locations in the store. Wien itens are on sale

admnt@eeuskmadg suxr}mpaclekﬂzedn sehsingdpaces to tesestemslédpfortesampled, to
th li ke, for exa th re often displayed in
@%@gqq{&%&lqmg&ciﬂm e?‘&%&st ore (including the
u SU@nelRG:@bleT shigdbld ﬂé}h meioriRg Eysttéfﬁ) g %Eéﬁﬂ 1%%@ resent inventive
addi ti ona prom nent | ocations)". may erabl e

metlwds ssadetsmebednerﬂ Frolaterd Anpdicatiost SamabNumPo?clslq/ﬁ 11; ‘G ftem

det ermne i S ne
MR sarrbroer A A U S B F R R oy B S P e R RLLL),
whidHERhERBY 1ol ftdatsy by edterkAcaray further include
speci al i zed sensing devices with different features or
enpiley Prrgertiinyentivp methads At usgiud withithe Bemynuutoring srgRy 0
deéc?lfbgﬁ Qﬁweo 'Asqgelﬁﬁ)%‘é& ?lgdvéeﬁlleéet ifi Glth &8 Y, c-leﬁ A fu] for helping
expensi ve consuner e ctfonlcs uch specialize
m@aﬁa@m@rs de wtmlmes imeyljusting thedrsatee plane rdatedir droseprodud items to
ect a single ite require s ecialized .
hel(p égm Qgtipeze t @ﬁéa SO LTREPaseq [y &atdt lgtediio phaprogpet items
aréWnégl%%\(/@@ FRAFAEShdPesBH thSHGR b?fRﬁé: biakdrg&d ASBRSARIplan may
devites to the system 10, for exanple, to take
spexiifyaactians pufoedires, omassages ewdt the fike raherckrela@ddo exeowping therplan.

itahle . jtem nltor n usef ul
Fop it 3 WHoEHeY man ey nBey o Gledre iR rod BelhEed whe
inRRry 68hh BB JesPsab ahbieERid kQEI] 881 eday spééifyl ﬁh@tfﬁ notice be sent to
Monitoring System and Methods of Using an Ite
stqvbmrs«mehgldw@n@ that @ Biew needsdp pe rwtﬁcfkﬁd frgrrhfbf& é@}}e s back room.
|ncor f e
AR S RE RS ot LG et PRa Bf SR8 Ror SMEBPLAP
descsd ctlz@éh‘r&id@beve Alse mmamedn@mtem 10 basses tha \phnalnty @f items in
met hods are useful for help nuf act ur.ers

thg BAAPSRE g f pacajata firss gnsmap@? Wil SEANG theentasgeqdhe
co}x&ﬁs T C S’i'ﬁ% thb tqggﬁtltgl 3f P Vﬁt‘ﬁﬁmh@ Bt HhRint SephecSAb&Sated with

on data related to what product
thé Seprr. élﬁe sbnﬂongo meyshevsehsotne pheality off itews umthe Histomsuat of

ol B e e DT PG A PSR o

an@6BE kdr AGhr! thE fikdt #btank®anBdeERhive the @\kﬁﬁl@e@ﬁt@ﬂs&lﬁ theafirst amount
specify that a repl acenment order be pl aced when

ofispacershuping thi$ sepond nr@mndqe @pd opdonelly cerpRrs itita thg gpantigy of items

t hat I.C
e P afof S RO D L1 A0 PP o
itePisHa6 cBarp@g k The iforniition @athesddeh tirsfinseinttande ang sséveldvirstance
are exanpl es of execution of t pl.an scri bed

As d
frogs iresensie 39 eenbatsnf by therignsgy §E’éﬁ?11193 A heugh;the communications
nevdtiab 'tﬁeyco%pu'tér%.s Aftbr a series of measurements have been taken over time,

patterns or trends in the numbers of items on the shelves can be determined, which is

useful in the inventive methods described below.
In addition, in one embodiment, when the sensors 30 sense the plurality of items in
the first amount of space, the associated time and date of when the measurement was taken

is recorded by the item monitoring system10. This may be accomplished by the computer
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the first anmpbunt of space at a first instance with at
| east one of the sensors and the conputer determ nes
wo b@7measd ity of itenms within the first anount POf/USpaee4694
associated with the sensor. ﬁ?e sensor 30 may then
sense the plurality of itens’Yn the first anount of
space associated with the sensor at a second instance,
24§ wsingex alopk & tha cbm\puter niings clogk ér thesersor hoanotheadevice.han
i nst a and.det er

Atk e R iy A BT o e 0 dagh i lready

asid&ifattéif‘\@ﬁh 1i3RGnA RbicQAR. | TheGRONRAS 6f dehding alsiabatRivebdivingf
itenms that were in the first anount of space during

inyeméory infermatiostfroma ¢he itam m@elwlfmg pystemy Hbsrrepsfatads e bigis pepsess may

oo EPERL el B RO SRR B Bl e Chigyreggrvals. o

spe&fis tiftles By tbclsers af adlaged (fondxample) etdry hu@hord e hour), or
communi cat1ons network to the conputer 24. After a
speetie liadualsigagls @%?éfrhesseafa%erbi@éksm@ha B8 hoj iprsing the system.

r
A gﬁiﬁtc\ﬁ/élg 81(‘: égsﬁa[) Jfi 34 e R)dhgeg tﬁ%ﬁ%ﬁ%&ls g% bHSe el?&%?xtcs}z n&eﬁ@urements of
1tehr$\mnhe sielves tabsod mtadiesith timesl alnbdlates. when thel dichswreaments wersetaken.

nmbaqdi when the sey; sors ense t Iur
T e oot ARober CRRTE O v Erae s S8t G alpfall of

itehisTR R GksCRhSurR bl YR thOR CHBASSH BEBRE al\fﬁﬁnttcﬁ"ﬁﬁﬁbe' ray also be
recorded by the itemnonitoring systeml O This may ‘be

reerdwhyidr sistanchyonelsenson AP mayre Affiliatedyith the thisd shelf trriew one of a

ut er ock r or, anot.her
st S P e JOrSY Yerehila g SRETe & ABRERGK five of the sore.
CdlrR¢esM @trdatad@uaaecf 1oahe 1d2eti GEASARE Sen3brst30ds edpscially awﬁ;ﬂ for
associated with tinme and date data. The process

deteaméning logationyipsriflavglacey dpigi Kgr exapie.dofh liOﬁfﬂmnﬁm rh@ﬁtore (the
thiféé glggéf &ero{vt %E‘aﬁﬁ?l# é?nfg'tcgg of ¥o§£ ﬁ%)]rga}y gi aﬁlﬁf %Qtrteggzﬁ g%glgbl%
Howéver,\hd Bat(efrleﬂ leesdphehe atd ctapenam b’eubmowm ey vastanhers Gaster, due to

its?eﬁ)@g)z%c{clggmlg{)gff%dgg%pgsgﬁ %@k@fﬁg&#&%ﬁé@g@gpé {o&a‘aon in the row.

POy ic \Agﬂ@tloﬁ 's%ﬂéljns?' SRYaIR 03 R br Wo? 9 nftand fo%té}ﬁur?e sore

user O IS uUSing he system "A col lection of data is
lotdtionetigteg infduoaibn foaitens srsp@tcssscd Paie fiomy sushardata collection

sy ERREAEEY gt S R AL Ry e B Rra PP E VLR e e couta be

o debtbtlot a dpBcifio 0bdagon € KBQd]usBidnt cydle be tn’ﬁﬁe senscehks g&n such as
sense the plurality of itens in the first apount

mgqlmleg the petail spage ioprhoend e devetsd tapasigres. o t&%@é@@lﬁwbm the
st(gr ?1% 9@% (ftg Ef@ﬁgl[\/ﬁlll:tgiyh(%){%&tgﬁgﬁq?ﬁo&ﬁ n2sP5he B éﬂ%)é npﬁle end cap

|ate in row one o

aw\@sﬂid? whiefdak aearBedlsihe baﬁerimymbewabfné iatel stiflleceh the B]lnalf hEhlersda missed
ap of row fi eofthg;W re. CoIIec:tlon?1 (?
onperERIsIoTBO Vel Peites i he iy B Jasafian e gnd cap location in

orﬂénocg Gh@lds¥ tﬁésﬁfaﬂhblfl oﬂﬁe% ﬁe[tf&lgé ROht 06R4HAR, a?tﬂqgilﬁth'ély increase
velocity data. For éxanple, both l'ocations in the
the homber(dflseles bf battesies| f  of fow one and the end cap of
row ’I"laevcegmputé; p%csé se%)(h 51 ttatl ga{thered 8y e 1nventory monitoring system 10.
Processing could include identifying a single data point, such as a particular SKU
inventory, or multiple data points, for example comparison of the same SKU inventory in

multiple locations, or selecting data on items that are on sale or part of a promotion.
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However, the batteries |ocated on the end cap may be
renmoved by custoners faster, due to its easy
wW@ewemseshé | ity and increased visibility, in cOPQOHUSR061024694
to the location in the row. POS data collection
systens generally do not préﬂfde for a neans to
determ ne sore location related information for itens
Pro8essiiiganekisaeh belsrforded om sauttipla datatpaintotdliected ehregylat artervals

oveder et e e A b Y e e gt
integg@gg fib g}rl]me %ﬂéﬁﬁs o e it e MR Atbe £ StikdnIBa RS thelsPadele

p , as Increasing the retail space on the |
mositoked hp thkesensasl 30 on izt shelview sThis mfotmationdshélefud boyse, in adjusting

the sto as 50% of..its full inventory.of, hat L e
slgsent TR OB o et PR el b onected
howBN8nd PRBERES 10BN the BVdragdrtunitah beliéas leating e SiRbreber day.

still on the shelf. This is a m ssed opportunity to )

mov &he procpsingentitessdats sathenad by e ibme mogHarpGH sy sy { fmay provide

en : 0
o R SERREEH b B PR L SOSR e b
shownaveeaseevel dutty o itoms leaiingahe shebfes batdae of de. wekheby comparing the

co t, t he dat th by the, i t A
B G eSSk B LD OBEBLLL: HEoRTP FELtiahe Peeihning of
ead&%%?t ‘ﬂafd)ﬁg RoAcSdRdie RgiRr PLitdHhs thilah adfedao AR SKQlllb@a"tion by

invefitory, or multiple data points, for exanple )
restekingrdusiop eadh dayewhinheco8ldbe measntedrby thesamg #¢rpneonitoring device

or RSB FO5 o Bbn DS het e e 48R eyt BB pefof gBihe R ©
resRR&{HRS MBLhr@ e bk drhplb Sa8a il PBE Prodessed toashbad ehicitly @f items
Intervals over a period of tine, and _displayed

as .
leaaingiheistel v by dheatine of cachalay afrthegreck. dn pRethefxampiceveigpity for

t o _deternlne patte . ' fioi
o S ThS TR ARF P B8 08 JPRSG Rl b Ssona
Vaﬁ%‘cﬁin‘éﬁ_ﬁa‘t i?bhlfkatioﬁiﬁ ley Wekk O?eri aspdelﬂieﬂ pf a2 g\teeksu sIefaifnnther example, data
adj usting sales plans related to products offered in
cogld deprenessed o shewk dysiery efuths SheueSAEelsty QEERS feavihg the
shAl QA £ a pRRC R ﬁﬁrﬁsﬁ' ﬁﬁfe}é?lt feambishRrRYRsAAStdpeinDer  of
I'tens ?gaV|ng e shelves per é%y. he processing of
t he Inahethgamitedadersytht irfoimasipnrpathietady hyride dpmtraenitayinggystem

prqQvi de a _vari et f informati.gn to.a.user. For
10fgRd, prcesse fPrerrkbep SUsiinelS sl mpsBHRSHY Bboe s rom i
sh@VE RGP LY BlcaTb b¥jus salek Pl k@aed pothtemshel ves by day

of the week, by ‘conparing the nunber of itens present
at tAretlemdspsit efthh prhagnt iveantion is avpshop pé gathering datygn in-store

._beqgi nni ng of eacgh day, . [ ' . .

i e B b Do A DA, MR e

plARSSRCKaRPlbHindeeppithe sheleshiocked with dtetne foresale to @culipmer.
the same item nonitoring device or gbtai ned from.ot

h
Thequpesssed dutsrma berpied, to ks 2depldingpdys IR PBEFESHING P%ﬁ plans.
Fok 8 rfelglé,t tgg %El%%y of h {i’é]]q WS et ARded 16188 fueR hidhePRday than on
sed to sho I h

a] ]
proc w velocity of Itens |leaving the

ansivelage dayy o alsalet phm adfuseaer noighe aif otderfonmadther shipment of this
i‘ce:{;llrll’]i%r?lgcgia‘ceei(y{?l rﬁzlalceehle\ﬁ‘? Lfo s%icfx%n%%er to a distribution center may be made
without human intervention. In another example, a particular item is displayed at three
different locations in a store. Alternatively, pricing may be changed out automatically

without human intervention. The collected data may show the velocity of the item being
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a group of simlar or related itens | eaving the
shel ves coul d be processed to show seasonal
WO a007m025861s, that is variations by week over aP@EUS®A6/024694
of 52 weeks. In another exanp|e, data could be
processed to show i nventory” the shel ves and
velocity of itens | eaving the shelves for a particular

rempeeash fram ghefshelven @vqrélaeapastﬁhseet hnuwgﬂowloa 13tag been 0.7 units per
ti d, b
ho igltr%qfﬁr%rﬁ I%{:ggér)(? rtlég}%‘g fe§ent %’i%ln lﬁaa% él 3 g c {S?Ibpg%ﬁm&@has been 7

uni/khpér Hous A B Snitd drd prEB&Ht, dnldKE«it)ihd RIBIE thlGdHEoh BQ}(!HSB'Olets per
hO}llH!g)l ves may be used to adjust sales plans re| ated

kgt tWorlkRrhaintibthsescvers podisesdefe sethat Ippariont .Télw ay lead to
L
galzﬂfﬁﬂ é)gtth@?ag%?%éﬂ;% Cf@@acg(‘%rl]%{% &Ff% if @a(gctag{i% ? g}éc? fokwer or no levels
in toeaﬂlon’ 1.nBurtet, sinzshgomapbe satt &sthplsans maaner evdamsﬂn@uter wireless
beln keepi n he shel ves. stocked, with, itens for sal
deyige. $OlL pEpiimat oot RO BEIEA cLeRInTYC g iR theohtaged sales

pled E{nﬁ% nIo'vB”?ceﬁgJﬁlé%{ Mot PtoRbEAHNS dsNBos & Fssilans. For
exanple, the velocity of an itemnmay be determned to

be Aty rh¢tg47d§roftp®@mysmg1 evllegtionsoladatar agwet] akylpwacbo those skilled in

TG T T T R T e p—

us@ef @Eéiiﬂﬁhefe& Qraﬁhsﬁéﬂ’dl Jokirh4H) sE. EDatiBaylhR piesssedith Pﬁ:!l’d averages
human |ntervent|on I n_anot her exanple, a particula

(for example, the ayarageaanmher of Heiés 9id PEhERT OYes@aReMSh)s Of 1 mpy be useful
to g oREss: tlilé%&tf ogﬂ d;{'ﬁ%aég, cﬁgﬁlﬁﬁﬁ@msn&é c%n%g(‘;i:eﬁg %g%l{'buthers) and so

I ca uman 1 nter
oncollected data may shom1the velocity of the item

bei ngrenpved fro shel ves, over the past three
hour epmqeﬁfegtdﬁfarrﬁ ﬁ&gt%@ﬁnﬁor@lws{e@ E%maﬁga psegRy a person
(fok E%ﬁp@raere@d@l b8 MBanRE &SR Al rbdhc% Hﬁl:kehﬁg ﬁ{ah%kr alf) ﬁlanufacturer) to

velocity I n location 2 has been 7 uniTs per hour ang
adjpst aprieexistingesales ebarr to dentlohanew badeyplhncalatyd tanthe particular

e L e

numwr Axﬂaﬁnﬁg o@uﬁiqde fte@a {doRmOnly kétrrs@ies sidckkebping LRKo
SKﬂ&g er levels in location 3 and |ower or no |levels |n

t boerdered mpriodueed, Shapmésg agpsived pylihe @ém the@redust mix on the
sheﬁ{l(%r(g nﬁ'{éaagrﬁm th%e&e?mgl SI&% %r 2‘?‘ cce%tedca?lld uﬁlscented

er connunlca I'on dévic ruct i ng

latmﬁr}t detergbia)) @edbrigl pescedlirs oabakiess Mlvefor ngfdrm for items and
|ocation 1 to Iocgqtlon 3 as soeg]g as possi ble. Mny
forFefuRRiRg Ttems i & AISTEHIGN CENIETe PRTBRYSCHT TRRNULAACHIES; w@mng of items;

loéégﬁl‘é\’g?&/& 5hBaR® g %ll%:p} h'%q} itefhs Wit 5&0@%&‘&9@ gxgl%tg)le locations, aisle

ating an strating t e praocesse
displayb,udieckouplane dspialys, endsepsoefndstbc hhﬂ:jsahman’sof @amd amdisplay a

summary sheets na ssed i.eld
teSiy PG RA TS (R CObqaies SIS HUSHHgPEdf Penappges, on the
radi6) & oREletiSieh, BV Eifechnizl lnno%ﬁcérﬁerf@ih tResteRShbd udeQf various
process the data to yi el d neans, distributions,

othex &eptsiod meidiad seepopei rabates andtdthesspycial mdfessorelted to the items; plans

that will influence store employees’ behavior, for example, the items sales personnel are
instructed to promote in one-on-one interactions with customers, sales incentives, or the
priority for restocking of items by employees; arrangement of items, for example, items

which are given priority for facing (moving the item(s) to the front of a shelf where the
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The processed data fromthe item nonitoring system 10
may be used by a person (for exanple, a retail store
woremages3or a product nmarketing manager at a PCT/US2006/024694
manuf acturer) to adjust a prg:{em sting sales plan or to
devel op a new sales plan relat’ed to the particul ar
iten(s) being nonitored by the system A sales plan
iterrds) i mﬂr@@k@emrhle tsf a eustonies) pothe ﬂxg:atwnm of Membthat zm gperishable and

neér eéiglr%[éorh A ?8% Sf fg’%ﬁgﬁxar%l& 1 F%()ér ef rei}?lg &%t?clé)aatlon o%c#ems that
mighi ipatclaked BCRIMbechtidY, SR a§ h@tr gs bﬁtﬁh&rd@)@lb@lhs)ﬂhﬁ@ &on. Sales
the shelves (i.e., the anpunts of several related

plasguray qegpund ferrmspsonalie eatasiansder aEwls e olRn madsdpgeify a larger
enShES 0GR 58 Rl DSRSEALT S0 USR) S35 el

placi ng ens and eturnin
ardhgdmdntebatwoercerdaler ands ﬁianu&etuoar omaliipperc For exa;mple a sales plan
rici. of ite ; Ioc tion and/ or neans of dis

mas PhE fpury o thah g MagPRglURT PRaYRay tp (Sli‘f?alief ﬁgto have his
pr@dlﬁ‘:S%.lﬂﬂ%%hE}ﬂ El deﬁfb%fékl@é'étloln&m hetiGiR) dﬁgﬁ as FRCeGRPRAD e

e;” anount of space used to play a item
remommnostitequﬂElythy qstoprers, af thelastamba sstaiken edeedss from a shipper

ol ?/g ée in newspapers, on the radio, or on
T B éliVS by direct mailing, announcenents in the

storg orfér&aﬁ@% gbrodatt rﬁé&@ceﬁhﬁ@ﬁ&nefgi@f BBsehfes MREH e processed data
coupons, rebates and other special offers related to

thatfiee inverrery qflazstiquiaiton s zetorfhattsn the itsmos@ubpipiteska by 2:00 PM
! UC§2 gétﬁfdag.%f a’i‘R% &ore GRS HidHEAR d&g& | sps%icﬁg Q)gﬁllé u@mtﬁ?hoo PM,

i'n one-on- hteracti
sotie Sﬁdmﬁdfsﬂns Wésqﬂan ndantaséahe nihbdrio that iteiiih Yisf Saturday shipments

in P GHERIOPGY ORRTE be VRIS sk g At Bk 415 might dpher see
theft%‘é ‘R}Q} b?é}wﬁalethhtt i8I 8id do? gb '8@? & ok e ﬁuﬁ%?%tugdrays near

where theitems) is nore accesSsible to a custo
holitigys| sl ftmllhentﬁlodltt“lesrhlstshlas phneo pett ilwhabieskipaente an future

{ i,gh- t
sl Haetiaen i de8 rEl vt BioGE Ploms chat mi ght be
pur ghaaster ékaﬁ@[@ hRéthil %re SHfdbeRSeeh HonfPe Hraveshed @htadR4t the
buns); and so on. Sales plans maﬁ account for

velnsifs oA apmyA eavingtthoshelves @?rm@séahqg @, indoqgtigrs hawik2 in his store,
e‘rsI;EeS )éa}gas a a?}g W@%‘gﬁ’ 18 %glpl%ﬂ%gl%a R§L alg(f Ee%r %hat Item B has a

may Speci I nancil

vely highgelveiny srohed mai’brﬂnfr@etcﬁatélg radﬁtﬁéhtao roeatides.t Heanodifies his
Sh'ﬁﬁt For exanp a.sal.es _plan may ecif
tlo BF

salgfrp e %ﬁ@b@rﬁoﬁﬁtonapf PR o lagm ﬁ\af}ngaﬁlé eyt of the space

ad{a%&ﬂ'vlnﬁ{lt&ﬁﬂqave hi s products displayed in a desirable
cation in the store, such as where the itens are

r endu edouhmsetxamp@ aaethil oy managen sees stonothe tpnecessed wlata that the

tall celvesfroma hi r | at e .delivery. .
G 06 Mo s 20 B o e BB O RreubBus b dily 5 units
pet hewp He?@fe BrORGIENIS @1t AR Red hat 114D 1sHEEBE 6k B 5:80 PM on
particular itemis zero (that is, the itemis out of

W@kdm) busybefore i 1P ofiStasdx ibareragies 8D ugis perdwys Itewh asd diem C are
1denQ1cV\Pproducttsh claxs’cegt tggt% Es un%cen?edd and%) BREMh elljcigltelcl fragfagge. I:)]%sed on the
data, he concludes that his customers prefer Item D and only buy Item C typically when D
is out of stock. He modifies his sales plan to place larger orders for Item D and smaller

orders for Item C in the future.
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so he nodifies his sales plan to increase the nunber

of that itemin his Saturday shipnents in anticipation
w@booreexsec ki ng the item on the shel ves around PCDOSIONG/024694

He m ght further see that the two Saturdays when that

itemdid not go out of st oc¥%ner e during Saturdays

near holidays, so he further nodifies his sales plan

SO Thapretsdﬁﬁ &efehm mbihpdechdd bevudedtfor mteBaittentl axyeccasional projects

|l ocat ed ne da 'S, W not be i ase
to IR VLo Pl nén &W%O@We%% lﬂé be i‘éﬁ‘é’sfeP?%?ﬂlﬁf g
regﬂLa?H‘ffe F9ePrAia {réﬁﬁ% hikehous 'c&ﬂﬂta}éo‘?fe ds&& C}ﬁ@dh@tafﬁtdﬂg likd1g
ve S I’TUCP] her in | ocations
sitgtionsg by\mdewmg sﬁﬁﬁemtaaccxﬂeﬁyd lowey auéﬁczmtttlynq ta paerodae history

of 485 Bt ety TS R it SRR Rp0 LR RelifidhRlafh o e

rethA@Rbf @inSby He ciRBinkise Subh predvtios infbARation ddf ®e ased to adjust, for
smal l er portion of location 3 for ItemA, and to fill

exanhele.rthe amonnttof gerézin dema afdeeeshly spatHCylarsipIs Prios toyh BarHeylar
sees fromthe
locﬁf’(evggéti%tqh ecli%st 91]6%36 Sta%% gf %Focﬂ%y’ of Item C averages 20

uni fisother erhlgﬁddimgﬁt? ahe predf2tiPdirdormneekdaykl, bethatedon pvéntory data
units per, hour before 5:00 PM He al ees. that It
gatbered Byiee i S105RHIRg S0 | BRICOR TS ORIy DRSBLA Dedtiegory data
t
R e
example,eMaaoh thedleMogephmn ofia diotk’§ cuntoraers eoulBds edmbined I@é processed

e. concl u hat his . t f
it bR e RSN & g Do
Otﬁ& JaRdidi kQsteld k@oﬁ?&k&?e@ﬂ)}aﬂletﬂénp&@ﬁ@oﬂ@f FeemOo tgeinslutiothe
temD and smaller orders for Item C in the future. The
lpwesgn poinkoEsrl¢ deardathousiorslsmp whissend pgage patterns; data from
cu%?%l%{ én’ﬁ}tﬁ‘g %n %aé %Cvgesa 1}62,‘?&%% %ogic&%é% 1{(19 gla aﬁtg)f aglfegﬁsmg signs

in fRRERE e}éoﬂé‘rﬁlcffﬁ@ﬁﬂﬂe@f kypartithar pﬂbﬁeaﬁstommmdwmsmg and
met hods coul d al'so be used to predict future |i

magketingtnl e Promyetiond BYTH GO P o hcnen sropnq empredit card
\Y

ISP Rt T RSOGO SRRt i o

exfuuplds[ ﬁivlaﬁdstasl‘npmng adtates)] elnpldyh@ date sechads sofes iintcentivespamge or who

wq%ﬁ?ctglg?r{gfs gopart %g@é{tgg i)\%r}%lv f %?etstfé 5 a%ve:%f g & datta for

ex; Qﬁlgfér & RYurferRabE é ﬁé’t’u@dl dﬁhﬂélea REWS brticR 6t TR Edpoidbaiit the health
event that hel ps increase sales of those itens.

behefits bfieertaimisards, suelt as sunsrseqns ot healthydopdss eF sraradue reeall and the
I be based on inventory data gathered by the item
Koni tori ng system 10 al one, or could be based on the

| pyeStagipte, dd idvenebdi redatwiid b fiest bellectiah af pataghitiextdlby the item
sources other than the item nonjtorin stem For
menitarisesystertcauisrbermacegaddg daisHPES tllé,q OGP number of items

ucl:'ffllétﬂ?orr% rtl‘?ne% %ﬁeﬂ tﬁ)eedaﬁg %W&u%e &B&qgeﬁ‘?@lg item monitoring system

indicates that many of the shoppers in the store are mothers accompanied by small

children. The combination of the processed data is used by a person to adjust a sales plan.
For example, the locations of item as specified in a sales plan might be changed so that
items that have a high velocity when mothers with small children are shopping are placed

in locations that are most convenient to those shoppers. In another example, the inventory
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together wth data gathered by the item nonitoring
system 10 to optim ze sales plans. Ot her data not

WO edoanexs3¢ o or gathered by the item nonitori ngPCHESING/024694
can include the foll ow ng: pé)é nt - of -sal e data; data on
store denographics and usage patterns; data from

cust r@dgsur ve s; data on the weather; data concerning
daiar?@u@ Aesstedge dgigraingithy YRlodiygrgniitem whensa pariculan
r t Qner,
adgégegeliri’it@lng Ionﬁ§1gxf1 is c}ﬂac‘%ﬁkg&aeé{t% ﬁglﬁg o(p%lﬁag%&, ﬁb e}c’ocng o il}aéﬁame item
in e diffeverit doqaammuhardlﬁmegmﬂbmanamu ad$s sales plh imiSRIHE adjusted to
stoelo aIt &amdata di.stri bution center

“"IPT’R/%?‘E PsHE YdE!PFé nh frageesultedrip higher salese, In gugthgrcexample,
invehioBP e nilPht

B i

pracesped E;éqeqr@mare fi- gp@rmwjtors dbtado gaingrof-sale dutandr-tdddokefor

t he occ rence a natu
ex%?{s@% &‘8{“‘ ‘° T%I?JFI?“C R ARy @F@XP“@B& PvEReLE 5%%@5@ PKer a
pethehef thh6 n@éht @EdS\Tv aibigtet Q&MBeitySHER tlﬁsveﬁé'i'@%cﬁ@eﬂ@d 9§ pomt—of-sale
heal t hy foods, or a product recall, and the [iK
data pxpEIhR Safﬂ%ﬁefiqui\&fﬁtr@e, Syggeating that ienty ars bemglswéen; acaﬂemplan
t 119(% I r | n
mi (?% esse %t)éet%l%%ﬁ{gh}%hmgﬂ@g P ﬁﬂgﬂﬁ 2$lord?sk%ance if
theret e arge IdlffﬁjeﬁdedﬁBNdenﬁEeSthﬁfy dfh%n&i&bmoffécpﬁblﬂ tBOsHeGRs and the
erfO‘%han e item m)nlf%orl ng system i ndi cates that

quﬂ?ﬂéxﬁ% CIR0IG R Sens time fraae. dppiindrcatethatfwek items were stolen,

an@&?ﬂ%@ﬁia?@e@bfutﬁﬁﬁlt(l) eﬁgﬁ! Hofllel. H et%%ﬁlgP @%n‘ﬁﬁe qBYent[]ory data

processed data I's us a perso to adj ust
mlghtzbn combmeéwaﬁmcent-cttksald datzatol detesmade the amewdsapsaemtﬁve@ﬁthe time
that ite

a_ sal es an m be chan ed s
an h%rgés ren}ﬂvﬁ Bf} e ?‘!ﬁ%%ﬁuﬁm’ e diig ppuc ﬁfre dr en
ar elisyWapbther eXamphy, ﬂﬁ)@ﬂtok}nde\té’ eahbiReg V\II’JB%IIEI&-S%%M mlght
convenlent to those sh oppers. I n another exanple,

indjcatedhpineyiaintitemsonres vy dirtl:ecters@ HdShODPmetcelrthn%eBm that such
1te1¥§51%‘ﬂu1‘c¥1a?efd %hoé?%% gﬁ? Q{a%t P U| 5 gligqt %}gr%?ﬁn tkly A sales

plaw ahgh:tl h‘eynmilﬁéd]ai los#erehekd Rems ﬁleaa aﬁl Ieﬁtfrﬁfce TM” che@&ajut Bide or the
1 tl feren advert| senment. The sales plan m ght
salgseplapy & maglilind; tpilocatessueh ifgmg adipcarts & relsed Nersetheng customer

mléﬂﬂ%ﬁrcﬁ%‘l“@%dv@m@ﬁt@}h@gaﬁé@l es. |n another exanple,

i nventory data m ght conbi ned with point-of-sale
dat b anotheo embhdiprent) gatiata bagdthpred aed patessod b tipsitedn monitoring

sysief o 1ok BBt eboHCR e MRt Gt bo B e b oie e the greatet
vel6digt dTefenN 8 VRh Lihe SRUPEY @né s@ﬁfc@ o %\J%ﬁﬁ@fd)r ?é’t%‘lerglspcﬁé éuﬁgunt

of time mght show a higher velocity than the velocit
they glearsatoaanifagiviers fonthe cemm@ftbwmanuﬂaetummrmmd

t that.i.tens age ,b st ol
Py R RHIASR BB o R SRR R SL 4 B o b pr
of et&lﬁsrpdiarﬁ Raitirecodl @ usterthe invieh®ty datlr hthbR8 k@ Re8ify kfeir rates
there is a large difference between the quantity of

chargedrig magyBEeT furihesseremienylosatiang. t he

The present invention has now been described with reference to several

embodiments thereof. The foregoing detailed description and examples have been given
for clarity of understanding only. No unnecessary limitations are to be understood

therefrom. All patents and patent applications cited herein are hereby incorporated by



quantity of itens sold over sone tine franme, it may

i ndicate that such itens were stolen, and an al arm nay
wheoogowssed to store personnel. In yet anot herPERESPDE)24694

i nventory data m ght be conp%ged wi th point-of-sale

data to determne the tinme éffapsed between the tine an

itemis renoved fromthe shelf by a custonmer and the
refiefemee.i It will bpappdrersdel thosmislgided imrtbe i thag xwnpichanges can be made in

g RSP Me Hare Py PARAT etk BT i opeftBod B By Tus, e

sccﬁJ%Qﬂ‘@lilJWe%ﬁ'E IrvenSd0gRa1d e bé Natited lt@fhe'ek@dﬂiie&ﬂ@ and structures
pur chased by shop gers who want to into and out of

degasibed herewn, auﬁ rgtbiey by me§ﬁm@§re@|dawrmeg y threlangige o€ thetcdpims, and
ar an entrance or check-out |ane

thgé&ﬁié%ﬁ$$ﬁﬁ0§ﬁ§wﬁ%£%ht be nodified to | ocate such
itens adjacent to related itens that a custoner m ght
purchase if so conveniently | ocated. In another
enbodi nent, data can be gathered and processed by the
itemnonitoring systemto provide infornmation about
what | ocations throughout the store have the greatest
velocity of itenms |eaving the shel ves. One source of
revenue for retailers is the anmount they charge to
manuf acturers for the placenent of the manufacturer's
products in particularly advantageous |ocations in
their stores. Such placenent and fees could be part of
a sales plan. Retailers could use the inventory data
gathered to nodify their rates charged to
manuf acturers for those prem um |l ocations. The present
i nvention has now been described with reference to
several enbodi nents thereof. The foregoing detail ed
description and exanpl es have been given for clarity
of understandi ng only. No unnecessary linmtations are
to be understood therefrom Al patents and patent
applications cited herein are hereby incorporated
byreference. It will be apparent to those skilled in
the art that many changes can be nmade in the
embodi ments descri bed w thout departing fromthe scope
of the invention. Thus, the scope of the present
i nvention shoul d not be limted to the exact details
and structures described herein, but rather by the
structures described by the | anguage of the cl aimns,
and the equival ents of those structures. WHAT | S
CLAIMED I'S: 1. A nethod of adjusting a sales plan,
conprising the steps of: providing a sales plan
related to itens; providing an item nonitoring system
conprising: at |east one sensor, wherein the sensor
senses a plurality of itenms in a first anmount of space
associ ated with the sensor, wherein the sensor is
capabl e



of sensing both itens containing netal and itens
containing no netal; a conmunications network; and a

W@ o9plo2ssq wherein the conputer receives i nforP@El/Us2006/024694
fromthe sensor through the _gpmuni cations network;
gathering information fromthe itemnonitoring system

r first instance; processing the information to
mmmlﬂ&ntity of items within the first
amount of space at the first instance; and adjusting
the sales plan related to itens based on the
1. iAnfrgthedtof adjupting-esadeschlar? compsising theatepafofc| ai m 1
further..conpri si t.he . step of: recording the date and
ti n@r%%‘ﬂg?ﬁ%le?ﬂlggfﬂﬁtﬁi%lt % gathered during the

firptovidiag an &em ﬁoniﬁﬁg@%&ﬁ%&ﬁpr&ﬁr@: m1, further

conprising the steps o athering Information from
t he it enPhisATtoBe Fengos yderam thersemryr sensecoploirdlitg bAiass in a first

pr ocessi ednformation t eterm ne the guantit,

of it errfsgﬂl\j\not"ﬂtl Or? S{q He afs?orcﬁed_awjg]& ﬂ}e S8Pso§p‘é{]&%elgttﬁ? pfgsor i€ capable
second i oSsemsing batditdreCentiinigg iMteal dal Sl dofithifBhgERetal;
the informati on was gathered during the second

i nst ance? CHRTBIRIHPRLNAWPHE ed n of itens |eaving the
first a”Q‘éGl%aﬁﬁtfer,m?é ﬁ{édcgﬁgﬁ#@gé&gve?%ﬁghﬁgt%%l%the sensor

related to e I'tens base he pattern.
met hod ofhrohghi the tomwhiaicatinstiieew@kpcessi ng st ep

conpr,jises d?term' ni.n thhe | ocat.ion of the fjirst_ anount

of BB ORIt FRE G lom AP HoTe e S dyrine p it ingance;

t hepfRb&gtha mibRsdisases d&e&ﬁhgm aﬁﬁ‘@rbf‘ﬁléﬁxts%ﬁﬁﬁ%h\@'fl;gt
e first anmount o

most |ikely renove the items fromt
s pag@onnicdf spaselet thy firstanstandepadl of tine to repl enish

ol P e AERIT 12 T RET Bl et tednpregihisogesed

the followi ng: nunber of itens ordered, shipped or
rgcei ved by the store; pricing of the itens; or
T8¢ Bethod rclaimdrigrtiipn Jomprising the e of:7. The et hod of

cl ajdyhid ik Ry mr I.ng: fact urers. of

hohmd L TR SR RN A g e

Instahed.r itens in the anobunt of space in the store where
the itens are renoved fastest by custoners. 8. The

nmet hod of claim 3, wherein the pattern is determ ned

3. Whé hRiHod!ore1a48 e, AfrtRPERhpRing Bl Rpk BEOT Mat i on.
gathering information from the item monitoring system during a second instance;
processing the information to determine the quantity of items within the first
amount of space at the second instance and recording the date and time when the
information was gathered during the second instance; '
determining a pattern of items leaving the first amount of space and adjusting a

sales plan related to the items based on the pattern.

4. The method of claim 1, wherein the processing step comprises determining the location

of the first amount of space.
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9. The nmethod of claim1, wherein the plurality of

itenms within the first anount of space are a plurality
w@boorhessanme st ock-keeping units. 10. A net hodP@F/US2006/024694

adjusting a sales plan, co ising the steps of:

providing a sales plan relaf®d to itens; providing an

itemnonitoring system conprising: at |east one

5. dbpgsthodyietaimnl, pivercieadivstingdhe srdesaplayl nekides predicting wivgn
i I: soch a wth the sensar., .
ol 4 s DRl ARG BBl 3 osne
iter® Aicald Rif igherte tr&lerdisttithe fiestanoant & sphetgwilvitel@sal ; a
comuni cations network; and a conputer, wherein the
conputer receives information fromthe sensor through
6. tl“ﬁ@ fe PO B 10 WheRG MR Kles gﬁh Bk J&%ﬂrﬁg BhEBE thQ Poll vl
the itemnonitoring systemduring’a first I nstance;
numpbacd steimgrddred, ishippedratt iecsivédobydihit etone; ipeicirngeofaliaiténg; yor location
fo itegs ﬂﬂthin the first anpbunt of space at a first
of qes WHeR- e 8lOHeri ng i nformation from sources not
related to the itemnonitoring systenm andadjusting
the sales plan related to itens based on the
7. The srethodi o ielaimdnfurther omgmisppetiarging ngnuiastuesrs efithetitems premium

sowces not related.to.the.it.emmonitering. system 11.
priGiRaOF R A Pl R b HE G b g e SEf pde the
iterf arer@@OVEH PGttty wWatomeand time when such information

was gat hered during the first instance. 12. The net hod
of claim 10, further conprising the steps of:
8. gﬁ& Bkt A £ Ui A AT He i fHe YL AGs Hét&%iﬁ?cgwtﬁ&%tqge 0e0f Pint of
uring a second’instance; processing the infornmatio
sal¢sainftetetion.ne t he quantity of itens within the first
amount of space at the second instance and recording
the date and tine when the information was gat hered
9. GYE hehddT BRGOIN Y HRS ARGRiraBYDrHRhS WAt 0 MsiRAbduBE Bf space
of itens leaving the first ambunt of space and
arechepluralityndlithe sdnee sto¢k-keeping wiitst he non-item noni toring
systeminformation on the pattern. 13.- The nethod of
cl ai m 10, wherein the non-item nonitoring system
10.1 A st gt dmaLumug § 94TBY plag, conprieingtihesttsy dfowi ng: types
of people shopping within the store; advertisenent
| oc Bfwiringp selenplap elptrd tr it9E amopunt of space. 14. The
met . ' . LEed ..t essing ste
corprviflhe & fellpichincHBE R fudin, g RiARESSI N0 SLEP
at least one sensor, wherein the sensor senses a plurality of items in a first

amount of space associated with the sensor, wherein the sensor is capable
of sensing both items containing metal and items containing no metal;
a communications network; and
a computer, wherein the computer receives information from the sensor
through the communications network;
gathering information from the item monitoring system during a first instance;
processing the information to determine the quantity of items within the first
amount of space at a first instance;

gathering information from sources not related to the item monitoring system; and
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| ocation within the store of the first anount of
space. 15. The nethod of claim 10, wherein adjusting

wao b@7sedses pl an i ncl udes predicting when cust oPET/BES206/024694
nost |likely renove the itens_fromthe first anount of
space and stocking itens ahe®d of time to repl eni sh
the first anount of space with itens. 16. The net hod
of @pistimd the sallee planmelpted te Henas basedon eeyinfwmatips &oonthe item

e SRy S apdHE BB pofg SR TR B i g PREE e

| ocation of itens within the store. 17. The nethod of
claim 12, wherein the pattern is deternined w thout

11y dde grgshask ofisdaipy 1 G further eempriging thetstapa of8.  The net hod
of . . : : within i
o ShAkThA e ANPLEL Dot URer kiRl b Fnhd i B v

insdmeek- keepi ng unit. 19. A nmethod of nonitoring itens
within a store, conprising the steps of: providing an
Item nonitoring system conprising: a sensor, wherein

12! Nie HRARR ofSERRER), Furllel ERhbrifin@tnelstpd®el N @ first
armlemt of Ospace assorg#eatggbvm%tl% teﬁge%sensor, wherein
t he gathesng inferncdivalfice tife ikenmionigoriig dysietredmingarteadmi ingtance;

metal and ifens.containing no netal; .a c ni cation

net RIESS1 PRI detipaineithe dvnBodplive miBe e st

| nf QiiBhi mtpfaéeo;{f‘tﬁeh@c&ﬁ‘ﬁl@tranéemrﬁ%&rﬁﬁg tROIATY BhE ik §hen the
network; gathering information fromthe item

nonilgfermetipnsyas gathergst dwinesthe second istaes;rmadi on t o

det er.pi.ne.. j j . it hi he first .

amoo il SR bE itnleatibg MR, st Al OF s Ay dggrmining

r el aheidfluendeld the wmsitenMatinétoring 5ietapo inforn@ftiod @neahe pattern.

information is gathered when itens are sold and

determ ne the quantity of itens sold by the store;
13998 BN ddie ), WiefEDaR n%ﬁlif@??ﬁﬁoﬂffﬁmgnsgheﬁ{ inf&r:?rﬂﬁo? may

renoved fromthe first anount of Space quantity o
coimipeirs orsnd fdhdy foltomengs ttypes of Béopld stmppitzhwithio fthecdtaie padi@rtisement

further conprising th tep of: activating an alarmto
locg%?@@;acpﬁ%érs}%ngm@@im Pon that some of the itens

have been stolen due to a large difference between the

quantity of itens renoved fromthe first amount of
l4sddean efrrdaiguth mheseintheipreqessisg stdp bymptiges sietsrmaining the

location within the store of the first amount of space.

15. The method of claim 10, wherein adjusting the sales plan includes predicting when
customers will most likely remove the items from the first amount of space and stocking

items ahead of time to replenish the first amount of space with items.

16. The method of claim 10, wherein the sales plan may comprise one of the following:
number of items ordered, shipped or received by the store; pricing of the items; or location

of items within the store.

17. The method of claim 12, wherein the pattern is determined without the use of point of

sales information.
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21. The nethod of claim 19 further conprising the step

of : recording the date and tine when such information
wor®7gexsker ed about the first amount of space.PQRUSZNE024694

nmet hod of claim 19, wherein,the processing step

conprises determning the Fé'htion of the first anount

of space.
18. The method of claim 10, wherein the plurality of items within the first amount of

space are a plurality of the same stock-keeping unit.

19. A method of monitoring items within a store, comprising the steps of:
providing an item monitoring system, comprising:
a sensor, wherein the sensor senses a plurality of items in a first amount of
space associated with the sensor, wherein the sensor is capable of sensing
both items containing metal and items containing no metal;
a communications network; and
a computer, wherein the computer receives information from the sensor
through the communications network;
gathering information from the item monitoring system;
processing the information to determine the quantity of items within the first
amount of space;
gathering point-of-sale information related to the items, wherein the point-of sale
information is gathered when items are sold and determine the quantity of items
sold by the store;
determining the difference between quantity of items removed from the first

amount of space and quantity of items sold by the store.

20. The method of claim 19 further comprising the step of:
activating an alarm to a user if there is a suspicion that some of the items have been
stolen due to a large difference between the quantity of items removed from the first

amount of space and the quantity of items sold by the store.

21. The method of claim 19 further comprising the step of:
recording the date and time when such information was gathered about the first

amount of space.

22. The method of claim 19, wherein the processing step comprises determining the

location of the first amount of space.



