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TECHNI CAL FI ELD The present invention relates to a nethod of adjusting a
“sal es plan using information gathered froman item nonitoring system The
present invention relates nore particularly to a nmethod of adjusting a

sal es pl an, risl the steps of. providing a sales plan related to
itens; provigﬁggmgﬁbggen1nnnitoring system conpri si ng:PCAUSTR¥#%ne 10
sensor, wherein the sensor senses a plugality of itens in a first anount of
space associated wth the sensor, wherein the sensor is capable of sensing
both itenms containing nmetal and C itens containing no netal; a

communi cations network; and a conputer, wherein the conputer receives

information fromthe sensgiTHHRIOR ADIOSE RLEQtPiL‘Aﬁ\fS network; gathering

information fromthe itemnonitoring systemduring a first instance;
processiNg FpctRecAnfgipption to determne the quantity of items within the
first anmount “of space he first instance; and adjusting the sales plan
rel ated to itens Bagpegendimveriion raldtesinametbod ofpdivsting ssales IAGKEROUND OF THE
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BACKGROUND OF THE INVENTION ;
20 A variety of systems and other methods are known for monitoring inventory or

items on shelves or in supply areas, or shelf-related systems for example those disclosed in
U.S. Pat. Nos. 5,671,362, 5,654,508, 6,085,589, 6,107,928, and 6,456,067, France
Publication No. 2575053, BEuropean Patent Publication No. 0670558 B1, Published
Japanese Patent Application Nos. 10-243847 and 2000-48262. In addition, a variety of

( 25 related sensing or detection devices are known, for example those disclosed in U.S. Pat.
Nos. 4,293,852, 6,608,489, and 6,085,589.

SUMMARY OF THE INVENTION

One aspect of the present invention provides a method of adjusting a sales plan, In

30 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



itens containing no nmetal; a communications network; and a computer, wherein
the conputer receives information fromthe sensor through the

comuni cations network; gathering information fromthe item nonitoring
systemduring a first instance; processing the information to determ ne the
quantity of items within the first anobunt of space at the 5 first instance;
and adj ust iWg 2e0men283al es plan related to itens based worivemodazieds mati on
processed. One aspect of the above nethod further conprising the step of.
recording the date and tine when the™ i nformati on was gathered during the
first inst ..Anot her aspect of . rhe aboye t hod furjher conprises the
steps of . g%?ﬁé?%%‘% A ?}%ﬁla? F%’?F“fnllc&{iﬁnts H@wf’r;{"e?ﬂqefd"’%ﬁ?rt Bg‘?r‘ﬂﬁt@yst emduring a
second i nstanmpeter peedeeBifirngtionti®m thé @ndaihicugh the celehesititibgs deh@rk;quant i ty of
itenms wthin,the first, anount .of space at the second,i nstance and recordi ng
the date afHCHR&iRoHRAign gﬁ’@%ﬂ B’rrﬁ%‘ﬂt%‘?g NEfem 5‘&1‘%&5@% RSBt e s econd

instance; dh¢ @foinitiondo deterBitt R Iglanfify dfiteBwitR e Fest briQumt b spceainmeint of space
and adj USt'pfﬁ%ta sal es, plan rel a{?ed to the _itenms based on the pattern. In

anot her aspatinsncs ard adpising thasplss plan telped e Hrmsdased gn dednformatien,npr i ses
det er m ni ngprédagzed. ocati on of the first anmount of space. In yet another aspect
of the above nethod, adjusting the sales plan includes predicting when

custoners will mashspbdt kEhyatoedmmiod fagher &@iﬁisi‘ngwstcP%f:frécbﬂtngamm&t of space
and st ocki n"i i.tem’lg1 a@ea of time to replenish the first anount of space with
itens. | n %AGEREPen,bp BErmpion s sathraciduriag the frst iopfancg o ARANEAIPECLRy conpri se

one of the thedbothiBod fihed bithRisesthe stép§ b pAKHRE BformatiniRRchOfterh €Cei Ved by the

store; pricing of the itens; or_|ocation of Jtems within the store. In

anot hel? aspa¥YioRRe syHem dWige srophipeancerriocsstog she iplapatien to detsrpins B8s char gi ng

manuf act ur efusntiy oftildfhs kAtBINBheHrR Binkint Bf IpaR%t the becbiEinddhct ddd¥edofidgnhd ude their
items in the ampunt of space in the store where the itens are renoved

h
fastest by da8E78¢ e vac theinfoqngtiop wasgatiresd dydngathe segpndiipsianss, dfemiiingod, t he

pattern is fetehof Ramd 1%vinp @léthirdt BBounysfspae mchustinqga SRk fon teltAneBEi On. 1 n
anot her aspect  of th§ above nethod, the plurality of 1tenms within the first
anmount of SEFRS&assd en te pitiging In papther aspgeboldhgabova pthedy e BIORGSIBRIERs . Anot her

aspect150f tREpREE IR nididp1RNTobABn B Y fnd@snodft i’kfagd Nat i ve net hod of adj usting
a sales plan. In one enbodi nent of the present invention, the method

conpri ses the supReancier /pecPEaAN MbbROndthodddGtifY B8 saled pRh adlutiey 1t ens;
providing an jtem nonitori ng_systerg1 co : east one sensor,

wher ei n t hePredidisg henastaaery W] s ik W‘e@g‘}?qrtil%:ﬁ%]%i'fﬁ’%gthf fiskgmovgiRfunt of space
associ at ed yhdelnd HEKHENERE aheldTHiGleRo fePRniSEMS Bfst dAnfoubAR 3RO wah 1&8J1SI Ng bot h
In another aspect of the above method, the sales plan may comprise one of the following:
20 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.
25 In yet another aspect of the above method, the pattern is determined without the
use of point of sales information. In another aspect of the above method, the plurality of
items within 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
30 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



WD 2007/ 002536 PCT/ US2006/ 024694 -3 itens containing netal and itens
containing no netal; a communications network; and a conputer, wherein the
‘conputer receives information fromthe sensor through the comunications
network; gathering information fromthe itemnonitoring systemduring a
first instance; processing the information to determne the quantity of
itens within YA®H4%8E 5 anpunt of space at a first i nPCANSWICGaOher i ng
information fromsources not related tg.the itemnonitoring system and
adjusting the sales plan related to itens based on the information fromthe
i t em noni t oritdng coitShiF Rkl em$ A d3Qhetdl S BAfintcRidnl BerivdrRMnd FONI L Or'i ng

system One aspect of the above nethod further conprising the step of:
recordi ng t HOT@ER Whireip thecampyteraesiiyaninformaation fiomybg sepser thaaneheher ed duri ng

the first | nahiGRaioloRiNG: ABRAR infimatoll BoARMRABNAMS YEARLIEOIDT | Ses

the steps of gathering information fromthe item nonitoring systemduring a
second i nst aiHeldnstanee; prosessingthe frformation terdeteraninetter qrantity af itpmstwi tém%rmi ty of

i tems wist hi Nufdie: drlsfasd o 3TRY Mstafle; SRRARE Alorkhifon IRECREcEIIR] RRER (FRF T ecor ding
the date and ti npbrgv_(%ean the inf_&?rf%?ﬁ%%ﬁfv\%s ggt%ﬁerle cdguhr%lE ng tﬁe second

i nstance; dettEremioHR sysiers; 496 adivsting 8% silesalan reletad foritgms besed pr e anount  of
space and defgiHidh B8mihS el ] [F47=Y -] m&n ring system

i nformation on%{pje pgl%lt e?ﬁ%ﬁﬁgﬂg%eﬁgémaspe%%g%?éI%Cﬁggla obtggr}%{%‘hod, t he
processi ng sthepoGeamittmes determning the location of the first amount of
space. |In anothe ﬁ‘ﬂ% ol g : ' i ng system
20 information 'na%él%sggnﬁp?ftgéea%ggmg@&? e %%}R%ﬁn%rg&:% Sﬁgggggcgﬁ eogbﬁﬁaeershoppi ng
Wi t hi n Phe sandtime wherothe infirmetingrwas igetbaeddiriag fha Sishinstancet Boothéraspectaafount  of

space. Iny ﬁﬁmf . tﬁ&ﬁ ing step
conpri ses d%%%%%\?%% e %%rgér}s%%ﬁ%\nﬂ%%yﬁ%% e E?g?né}a{c})& Qérﬁg’g?[? I?ﬂst anount of
space. |n yenoningigrystera dpringta sefond fnstands pprecessitelthaiinfoadition td determnbve theal es pl an

i ncl udes 25 di Ct. t i) ) i 4 - itens from
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further 30 GRTRILS £8a8 BARELAM, FRAYA A6 g Hep Lol SITRARLGF W™ P cos Tor
location of the first amount of space. ‘

In another aspect of the above method, the non-item monitoring system
20 infé)rmation may comprise one of the following: types of people shopping within the store;
advertisement located adjacent to the first amount of space. In yet another aspect of the
above method, the processing step comprises determining the location within the store of
. the first amount of space.
In yet another aspect of the above method, adjusting the sales plan includes
25 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 gpace 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
30 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.



their itenms in the anount of space in the store where the itens are renoved -
fastest by custoners. WO 2007/ 002536 PCT/ US2006/ 024694 -4 |In yet another
aspect of the above nmethod, the pattern is determ ned without the use of
poi nt of sales information. In another aspect of the above nethod, the
plurality of itenms within the first anount of space are a plurality of the
sane stock-WeepipEs¥nits. In another aspect of the oows00®ded, the
pattern is determ ned without the use of point of 5 sales information, In
anot her aspect of the above nethod, e plurality of itens within the first
anount of space,are a plurallt f the sanme stock-keeping units. One aspect

of the present PHXFERROMETASRICHY ticabove methodolle pAttemdhigtsmmed witkabdhewi t hin  a

store. In a@eofqﬂmdfsaamfmaﬁoheImeﬁ&%pebm%tab%mmg thefihaktyeeNPri ses the
steps of: row %Q]geé%n itemponitoring syst conpri sing: a sensor,

wherein t h gawoupt phspateFreA Rl‘fr?fh%f’ft?l? s Sopk-keeping gitsafbunt of space

associ at ed aﬂbﬂla abga6t o?ﬁi&%@dvcm%ﬁﬁa,&héba&aﬁaﬁd%ﬂﬁﬂﬁcd wﬁmﬁﬁﬁéﬁl:%fwmt%ﬁn& ng both
itens containin taI and itens contalnin no mnet aI conmuni cati ons

net wor K; aridledd ioneln angheragnept of Hhe aby) fh Th%d‘@ﬁ%ﬁfhtqmsdﬂﬁﬁtﬂ%n fromthe
sensor thr%ﬂ%%ﬂﬂof?@wﬁﬁﬁrhm?%fﬂ@ém &ack-gémgwu&g information fromthe
item rmmtonnaﬂsystem processing the inforhmation to determine the
quantity of iteRBeapedhphthemesenidnventiontprovidseimmetbed efsarnitoringsiteme wiithig

poi nt - of - sa) yrd, %Qﬁg@ﬁﬂo&ﬁleﬁtedfﬁ{eg%sénq)mnfé}ﬁoh ttl%rf‘ﬁe Bt ISQS the BgpsRi@i nt-of sale
information is gathered when it are sodan ete mnethe quantity of

i tens sol d Rsyvidisgeandtemreonitoringesy siemhicgprising: elfepsonrvdiseein thetoneserengpsant i ty of
itenms fpenov@datid 58k e b aslo ANARE foedsh €8 sol d by
t he stlgre \ﬁﬁ% ial‘&not{r%{rS aspetct S@Wﬁﬂ&aﬁ%&%{gﬁe ﬁg(}e Ela r&ﬁggs? Srther

conpri ses tiheapahieqf serising botd itgms poptaitinggne and itpmmcoaining semetek at here i s a

suspi ci on tHaLSeNBL e R L orRati@l 9€ di fference
bet ween theC quant%{ﬁ; oft&(?%eahnigrer% ?h%%%hfﬁm rrrst a?muont atli[% space and

t he quanti tfpmothe m&wﬂﬂr@mhéhewymmh@c@wn@wom gethmnﬁezrfomp@tﬁmr@ﬂwnth@ above

met hod, t he date and
tinme Wnen Qﬁonﬁ%%gsrtﬁﬂa irrcggsrs s %S?i%%llag ou1ipetﬁéq%a£&gtgﬂgénn%8aﬁ%h of space. In
yet aniét herthfa’@ptemoumofsm@ Q@@b@?@nﬂmﬁmmﬁmh@nﬂd@@@@@w}mi\élp’rm)rrpr| ses
determnin L CRI PTI ON OF
THE DRAW N&é#’ é’°§%§e§léﬁ a:ﬁ%r\llfes%ﬁthérhc[ ‘\?\g’ﬁn ﬁ?lg edfd%gex Y g % ref er ence
t o t he appemdesbld 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.
In another aspect of the above method, the method further comprises the step of:
20 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. In another aspect of the above method,
the method further comprises the step of: recording the date and time when such
information was gathered about the first amount of space. In yet another aspect of the
25 above method, the processing step comprises determining the location of the first amount

of space.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will be further explained with reference to the appended

30 Figures, wherein like structure is referred to by like numerals throughout the several

views, and wherein:



30 Figures, wherein |like structure is referred to by |ike nunerals

t hroughout the several views, and wherein: WO 2007/002536 PCT1US2006/ 024694
-5 Figure 1 illustrates a schematic view of one enbodi nent of an item
nonitoring system which is useful in nmethods of the present invention;
Figure 2 ill s a perspective view of the shelf of Figure 1
with the it‘gﬁé&%‘ﬁﬁged fromthe shelves; 5 Figure Zaq{agﬂ&g@%g%“secti onal
view of a portion of one of the sensorss-of Figure 2 taken along |ine 2a-2a;
Figure 2b is a cross sectional view of one of the sensors of Figure 2 taken
al ong line f2b-F _2twigxﬁ1lguma@aa;d1%mmmml$p@eh%md%ﬂemlgaﬁitaﬂmgglftqrfnlge shel ves
with itens o igure | taken al on i ne 3a-3a; Figure illustrates a
top view li kséf“ﬁ’flg‘”ﬂ*}‘@‘ Bug l‘c’ﬂetéciﬁlﬁﬁlltg‘?g‘ﬁ?mr‘%‘fmm fromthe shelf; Figure 4a
illustrates a top,view.,of one of the shel.yes wth itens of Figure 1 taken
along line 4a- 4a,@l%ﬁ’ thustrated 3 pASPASHIVE ViEWof %ﬁ?@\gaﬁqﬁﬁle@ﬁo@ el i Bur e 4a

W th some i tiefs rénoved foinfiie@heitdde shel f. DETAI LED DESCRI PTI ON OF THE

| NVENTI ON Manuf acturers of consunmer goods, products, or itens seek to

naxi mze their ZFuredeuiesss séaomiDTiewdy Spdrioni o 6licd 3R sem@isiof FRMRIUes i ncl ude
increasing the nunber ,of itens sold in a period of time (otherw se known as
"sal es vel ocft% Of‘gg?ezg‘i/zai ncreasing the profit nmargin for each itemsold by
i ncreasing the selli .price and/ or, by _reduycing the. .costs. of manufacturing
or costs associa égﬂre\%%t‘ﬁa tPrg SWEPWEW‘H?%{W&?&&F%‘H@%E@W] aken ge%s . Since
nost consunelinei2b@bs are sold through retail establishnents, manufacturers of
25 consuner itens wll typically develop plans to hel p increase sales
velocity or pri cFiggre 3adlhatraek atop tibve bf one beie shebpswitinitelod ofFigaee, | takelnl typically
Kse poi {Bt-of-salle gla_]tia, if available, and use data affiliated with orders

0 thei fac%kgigi'@% ¥r®mthe retailers or distributors to determ ne aver age

| oci f their.i bei |.d, ,.as_.wel i me; based i ati h
2e ceasonal or wERSRIRRUIAAR S BSREG: PR E e rEEbeE ke (O

adverti si ng shelf;

Figure 4a illustrates a top view of one of the shelves with items of Figure 1 taken

along line 4a-4a; and

15 Figure 4b illustrates a top view like Figure 4a with some items removed from the
shelf.

DETAILED DESCRIPTION OF THE INVENTION

Manufacturers of consumer goods, products, or items seek to maximize their

20 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

a5 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

30 campaigns, different pricing, and various other activities which help promote sales of their



30 canpaigns, different pricing, and various other activities which help .
pronote sales of their WO 2007/ 002536 PCTI US2006/ 024694 -6 itens. Retailers
al so want to increase their sales revenues by increasing sales velocity of
the itens sold in their store, increasing the price of each itemsold, and
by increasing their fraction of the selling price. Point-of sale data is

comonly k bih<ihhe industry as data collected at ghifssRb@Rs94D re€gi sters
at the ti n@%‘gp‘ml{oé}é}%al e. For instance, when an itemis scanned and sold at a

sales register at a retail store, th&t sale is recorded, and at any given
tinme, the store corporate headquarters can process its sales data to
det ermi ne Vipiat Retadlpns alse wariéd ingreasethelir salesaevems by inoeasingdalys vebrcitywfat pattern of

| | e ; iy . i
sal es rel agRe g%og@ﬁ]tﬂ?c!ir@toi‘@tﬁg%%gigé%ﬁﬁtcgélee il oﬁdqgn&\gr%ﬁcreagnggﬁgﬁ bel ow) or

Poi nt - of - sal e may a inc escribed I n'nore
ot her 10 i &esion pithegslling@dse. such as the UCC code, price, nunber of itens,

time/date of chegk- regl 4 Sinre;a on.
Poi nt - of - sal e at&g og%ﬁne dgtea lﬁ%g%{ Og{y %%ﬁﬁﬁg%%%EQ 5 Jgfr%(? Olleﬁ%g ﬁtfsta% al!i}rS ers to
det er nf ne pgisteesrahithe iime pfvhe sadd. For nftartchevhien it amsis stdnsdd aodisold dtanales i n-turn be

used to predj t . f | f ch 1.t ens 0_hel p_devel op sal es
pl ans for g%hﬁ ﬁ& Qgt?ﬁ%:{%gﬁ{'aé%%e %?w%rra%ééu fag fmyaﬁﬁv nﬁ“&%e’%ﬁftﬁ? : EIH?IFEBrmt ely result
i n i ncr eas behdgmiters cani psockin\ite vades,data ti detenaine shhtatedatra beisg bdlderted. O t en,

pori od of piratety) B e B R Scaleplip S ol B e OonerRe el y. and
whi ch woul tmenkdibtefsdiedatemay 4 iecluderSKithfas daatbed &rmdre detdbgslow)or eheui ckly to
changes. In ition, retail frequently haye sal displ ays for a

parti E(EI ar ldﬁrr‘atgﬁﬁ%?o STsucqatsg?ﬁlgch?ﬁﬁ‘f”t B B“W%eégﬁycmsmf’%gag ngg‘?ﬁg'?éutFor exanpl e,
batteries ragiiet offvkediloal eoreiatid stlont Poikicof26le dae ednibe Assd by bothh&ailetyandlepar t nent , -
in electronic nd | n the hardware section. .Point-of-sale. data generally is
not able tglaﬂ-@?%«];?{f t?ede{eﬁ‘ém‘f BRSPS ](S‘%Qfsf']g?ﬁf\%ﬁ?lrclﬁmf%atf tﬁr‘?’l/\%{é“' ®n by the
cust otrrer. Aded @y pr@vﬁdtmemﬁxﬁfaf&ldﬁafﬂcmnsém?%]prdevdmhBlleﬁ]ﬂ%ﬂstfﬁrﬁbliiﬁgt sold, but it
canno nmeasyre when an item r enoy oma s y a customer.
Therefore, S‘éfgétﬂ'aﬁ?rpéoélﬁctﬁén‘ﬁ&qp\é\@@y’flg‘"’é‘f?&rﬁs“éﬂnQﬁﬁ?ﬁgi‘?ﬁ“i tems, and a store
manﬁger OIWi I IOl N Howeeerapaitof-le dabs fimtdd. \WHeh,|madbfatthierspod fRtailat uwal e data is
gat hered an

C ared tq inventory in stock, .In additiqn, point- of-sale
data oy nBOMERLHee{e s ptered pesrpeRod QBN So et 2 areti BRI ton | ars
of baby f aqshre h@y, anl which WBhIE ahable 11%GaRi1R BEmAfacRitd tdBact Rrefg@igkigt er nul tiply

the price by ten, I1nsfead of indivjduall canning all ten jars of baby
food, whi cif ey 18 pdeemsstatlerprequ P Fl%@‘ﬁ&trgrm%ﬂé&@?t%he ten jars
of baby f o@eh EBMuIiRPIeARR inhisdeR. bf &RhB battdriasisihf bddMo¥d in multiple

20 locations: in the toy depariment, in electronics and in the hardware section. Point-of-sale
data generally is not able to determine the location from which the item was taken by the
customer. Also, point-of-sale data may measure when an item is sold, but it cannot
measure when an item was removed from a shelf by a customer, Therefore, a shelf can be
close to empty or empty of items, and a store manager will not be aware of the fact until

25 the point of sale data is gathered and compared to inventory in stock. In addition, point-
of-sale data may not be correct. For instance, when a sales clerk rings up ten jars of baby
food, they will typically scan one jar and on the register multiply the price by ten, instead
of individually scanning all ten jars of baby food, which helps speed up the time at the
register. However, the ten jars of baby food may represent five different kinds of baby

30 food sold under 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



30 food sold under the sane brand which nmay be five unique itens 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
custoner. These errors in point-of-sale data can WD 2007/ 002536

PCT/ US2006/ 0%,%6234 0 -7 lead to errors in sales planning. Lastly, point-of
sale data can not"¥%ure if a | arge nunber of producPST/H28064een| vy
renoved fromthe shelf. Retailers woulg-like to be aware of such change
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g'f the week .dggi 4BAL gk dOfequ 3%‘3‘?2’32‘ Rfetdil\Gorsd iR G1eWair barDFrobi@ad OCked with

roducts. However, due to the ~ thousands or even tens of thousands

of di f f er entaundwpepdneis, suphge lapedraildtergast. disbesatinpanional carrdlogalpaiedlrbls of

det er m ni NG giEHIE Gherddol (EHEBEE R diohe bREUGH MY ity phay] de useful real 20 time
n addition, met ho

i nformation. a manua s are quite labor intensive and are

often  prone to ghyfi relliSiof 38Dl WA B BIONE: ALAN) HSpumAY' act Ur er s

of product itens and retailers new ways I'n I C gat her data to optim ze
t hei r dal es shalvea ot Prodvstdsphaytareaslty asgspsovhiabsodnsts aeedde be meteckath@r t i nel y dat a,

conpared to 00 Qf ; i | Jmat : facturer
antrzlrp retail egébgﬁg%/dé%%&h%ﬁ)grﬁkggOéggbgfgﬁépér%ﬁleﬂdﬁéf géﬁp"g%/%gg&geﬁ%tnﬁese ) | >
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taken off the's
manual methods of determining inventory are generally too slow to provide useful real-

20 time information. In addition, manual methods are quite labor intensive and are often

prone fo error.
The present inventive methods provide manufacturers of product items and
{ retailers new ways in which to gather data to optimize their sales plans. These methods

provide more accurate and timely data, compared to point-of-sale data, which ultimately

25 helps the manufacturers and retailers develop better sales plans. The data provided by
these inventive methods is gathered by item monitoring systems within the stores that
measure directly what items are on the store shelves or are being taken off the shelf by
customers. Such data is particularly useful for adjusting the portion of the sales plan that
specifies how and when shelves are o be restocked.

30 Figures 1-4 describe one example of a suitable itern monitoring system 10 useful
with the present inventive methods. This item monitoring system 10 provides an

automated system 1o retailers and wholesalers with at least the following benefits.
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provi des an automated systemto retailers and wholesalers with at |east the
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SKU desi gn&t°8 ts%r“é@hv "'g\f]sgﬁg I\ﬁ{%b?a%gﬁ ‘U‘?P’ °§’be € Anot her SKU
desi gnat es uian:a@d SKUs ﬁlaadsmmmlﬁ @sred Ear;aenhw dll, the]&odmuﬂa @&'erSd #ahe Aot hgr SKU o

and so on. This

desi gnat es Bra Y Hai r 5-gunce s

exanpl e hefjf}?“ ?5‘5"?‘?’3{;8“11%? S‘é‘“a ‘glFFéﬁaﬁ'E%‘; ifac WGWFP%WQ‘Q}{SJ‘% di f ferent
CSijU],c aven Igénetall?aﬁigﬁﬁrmmﬁ]ugﬁlﬁh&ﬁﬁerﬁ:aﬂﬁﬁnﬂé’rmCBKU)oFrﬁk&ﬁﬂh fone sngc?]yse they may
iffer in |nte "dr ver "nor air") or differ in size
(15 ounces ?Féﬂ“gtﬁég‘??ﬁs)ggh%’@??)forgggaﬂgﬁﬂ1§‘°“ﬁ°clsgfgg"‘?£etr§' EEEWSi shnent  may
utilize as Bmay{ Sh&ﬁp&ﬁoﬂ@&uﬁ] HAiC 2@ RincSlEdS AnotharSKINAdsighates Bdahd X he uni que
items in t stor.e

each rod within_ a is identical with
r espect to 8f°r9r32ga“d OB‘P"”% #’gﬁ’gﬁ%‘ﬁte%gmf"ggﬁwo Bfich as flavor,
fragrance, Maﬂ_@hz Hait 615 dagke 5e, and Monemﬁk&:pléliﬂpsﬁlhﬁtr@ém&ﬂbﬁ&&hmﬁda the same
SKU ma have v Lli‘atl Qns i n_ manufacturing date, Shl date, m nor

| ot - td | ot YPE ¥ilthaveadiffereptaiR U, syrg tthe @ﬂmquisérﬂ@?tsa’?}? %reﬁ‘?m@%el ves in

st ores Ny bkdatde i maf HiffeOi SnterldbEilBes (O hhieUleRnd Shofid! héuﬁ‘D Bediffst iS&iZe Or
expensi ve SKUs, such as, for exanple, a bi c?/cl e.  However, in general, for

most  consufErouPseR HeEsus £ ainses) Frpagelynt lorag e} qsirblishmientdmay; wiliza asmpeRtrs 25

g' s p: ayed wi $0000 agRsdt SKUL B actort F@ RN theRhidhiditdnds¥n B stOHUThiths, dachul | y st ocked
I Splay or
ptay product within a SKU is identical with respect to brand, size, color, shape, and other

20 features such as flavor, fragrance, and intended use, for example, but the products with the
same SKU may have variations in manufacturing date, shipping date, minor lot-to-lot
color variation, and so on. Product displays or shelves in stores may include only one
item, particularly for large in size or expensive SKUs, such as, for example, a bicycle.
However, in general, for most consumer items, there will be a plurality of individual items

25 digplayed within each SKU and often a plurality of SKUs in a fully stocked display or
shelf. The item monitoring system 10 provides quantitative information about how many
items are on the;shelf for each SKU.

Finally, the item monitoring system 10 does not require any changes to the
consumer items or their associated packaging. The item monitoring system of this

30 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,



shelf. The item nonitoring system 10 provides quantitative information about
how many itens are on the; shelf for each SKU. Finally, the itemnnonitoring
-system 10 does not require any changes to the consunmer itens or their
associ ated packaging. The itemnonitoring systemof this 30 invention w |l
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to a user concerhigngl ﬂlusixatasmn&mefemd apbaditretityof dfe xucmenmutorﬁng&yd&ﬁilgnat ed area

R L I e I
nmoni tori ng sysheeon qlﬁnumsﬂlwdssn aﬁdesigeaeitar@n:es;&ee)sm asfhe space allvpdioaat i ons

net wor and a For t nit ng system.10, .there are a
vari et? of g@ﬂgg@%ée@%ﬂgbpgg%po {ﬁ;geo gf&?sg"ﬂag 9S8 kel ai | bel ow.
The it em nDMhd it MOniBYISE @@‘Deﬂ:QOﬁhEoﬂfdeJa’ilﬂaM ohdehivel 8% a@ominehitations angenment 20,
\X,hlch 15 |nclu es .a Iura rd{ﬁerls elves ,12. Th el f arrat}g nt 20

i 11 ustrat ed A I?j‘f]raé lﬁﬁ&“ Iaemzm?tﬂt@f“ﬁﬁ)‘g?mﬁp’lt <FIEREFTY Y%, a second
shel f 12b, suitable Eths@B®, whicBare dvoshsal if @idfeldatafibelof. 12d. The shel ves 12a-12d
are all illustrated as mpunted to_a back panel 11. However ves 12a-12d
may be just as ey HBUHEBIIE éﬁﬁiaﬁyﬁg#sﬁgmﬁ%%d’% commonl y
found itn l’eirﬂluhessatphfrﬂ andelésher T@&dhalbbmﬁxgmtmuﬂhﬁfeammgmntand s possible
to use 20 exjsting.s ﬁ| n§l|n stores é @ p mnlpl i ns allg}elon costs.
Each shel f TBYCPI8Plydss ¢ Hist SEEE2a afecondgasteiad otird pheffde andt fopghgelfone sensor
30 attachedd orhe khelvER €24 BH e aﬂtlmzaﬁhaﬂas nﬂﬁﬂte&fosalié@fpﬁéltﬁ aowewgd herein
nmeans that the sensor 30 pmay be _built into or part of the shel f 12

itself, or pl{elVﬁﬁgﬂablgd oy Q%W&PS p@ﬁéplpwgq.d tp g avall, O%helf arrangements 20 are

commonly found in retail stores and other establishments. Therefore, it is possible to use

20 existing shelving in stores to help minimize installation costs.

Each shelf 12a-12d in the shelf arrangement 20 includes at least one sensor 30
attached to it. The term “attached” and its variants as used herein means that the sensor 30
{ may be built into or is part of the shelf 12 itself, or it may be attached to either the top
surface 14 or bottom surface 16 of the shelf 12, or it may be attached to a wall or panel 11
25 adjacent the items 12, physically integrated within an item display structure or set on top
of a shelf. Attachment may be accomplished by mechanical means, such as mechanical
fasteners, magnetic strips or the use of adhesives or a combination of these. Useful .
adhesives may be permanent or temporary, may include pressure sensitive adhesives, and

may have additional features such as repositionability or clean removal.

30 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 1’2, 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



surface 14 or bottom surface 16 of the shelf 12, or it may be attached to a’
wal | or panel 11 25 adjacent the itens 12, physically integrated within an
itemdisplay structure or set on top of a shelf. Attachnment may be
acconpl i shed by nechani cal neans, such as nmechanical fasteners, magnetic
strips or the use of adhesives or a conbination of these. Useful .

adhesi ves may2obmnozses nanent or tenporary, may i ncl udePPeEBdG0BeHensiti ve
adhesives, and may have additional fgatures such as repositionability or

cl ean renoval. 30 The sensor 30 is preferably attached to a surface, such as
the top su hel f 12, or
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of a secon 05|t oned Ln, 0 44 in a second amo, t of space
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adj acemt t Hems 8% okt BN ar&ﬁbsmoiaai 1hrgtblii§ I8H adfﬁhamfouﬁttolﬂsps&idﬁm@t posi tioned i n
group 38 in a fjfth_anou e | acent ensor, 30 on t second shel f
Dob-P 1 o bocion o of Fetpinesed)r LR HBs FUBREM o0 G atpioiet ko ik - amount
of space adjshtiemioufitiTsgice &ﬁ’ﬂexﬁ@etﬁtﬁ@%bﬂmdtlﬁbglkdlflfﬂaclterﬂst%mﬁaéb%cxﬁlﬁ a seventh
SKU are posj space ﬁ@ acent two

I{}Loned in roug éf eventh am)ura
sensors 30 £Te PTEIORGE I grodm Paf%’é FF’BWE ofspacss J&ﬁ"“&‘iw@ﬁf"}*?"’é
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Al though ongsifiell 8 dregh 48 HbOalhMRMburt S sphdetaa}aéeat 6ot BOFingh fourth shelhel f
arrangerrent 20 _may incluyde any nunber shel ves 1;&; and ané1 §nber of
sensors 30 & ‘ﬁ%ﬁ“g}b?neé’ﬁﬁmﬁﬁﬁ%@mlﬁw\}]&}smfﬁmg@? fapprgenentdich sensor 30

may det ect :ﬁaynwﬁdbaﬁyxﬁﬁwr@*Ehdlﬁegm@an@&y/ﬂinm@ug&ngo&esm&emltmmt oring system

10 is illustrated as including a shel f ~ arrangenment the system may
i ncl ude serf$BPE chrariopt Mt 'y se longaspadisenser S Ogpyrdsteet amafeplicgy of items.
20 Although the item monitoring system 10 is illustrated as including a shelf

arrangement 20, the system may include sensors 30 mounted to almost any surface that is
not part of a shelf arrangement, such as the bottom or any side of a basket or bin, a
countertop, a surface on the outside or inside of a case or cabinet, the top of a stand or
table, or other surfaces that may be used to display or store items, so long as the items to
25 be detected are placed within the sensing space associated with the sensor. Alternatively,
the sensors 30 may also be mounted on suitable brackets, frames or other devices to secure
the sensor 30 to a boundary of an area or amount of space containing items, where such

area of space does not include a wall or other surface.

Some bulky consumer items may be packaged in packaging materials that are not
30 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



not part of a shelf arrangenent, such as the bottom or any side of a basket
or bin, a countertop, a surface on the outside or inside of a case or
-cabinet, the top of a stand or table, or other surfaces that may be used to
di splay or store itenms, so long as the itens to 25 be detected are placed

wi thin the sensing space associated wth the sensor. Alternatively, the
sensors 30 nﬁgzéiolwg%}s e nounted on suitable brackets, fFERE0HP2HEFher devi ces
to secure the sensor 30 to a boundaryllef an area or anount of space
containing itenms, where such area of space does not include a wall or other
surface. SoRgubulftejitess A% imgeoupi 36 s suvh jtelng itpeeyloa geeterable tp alakaghsogs Iat eri al s

that are no LgLd. exanpl e i s 50-pound bags of dog food, and
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it may be pusdust efshaet Shqphese smnsiof spadd as osed Aerbiagkcludihg theclaipgnel 11. Each
sensor js designed.to nitor,a plurali of..ite wi t.hi n a.designated area
or st Srore S heOe RO G ok ks S B e oo BB Tl uch g
t he cl ai nms, the sanedré0 snaly detbdiéts praseees: Fonexasple,thd ses{ARM airse@héshelfll@be an item
may be positioned . w thin.and. the sensor 30 detect jts presence. For
exanpl e, thé & Oﬁsslgpsgggh{?ﬁa@é‘&%‘ﬁﬁpa%@fefﬂﬁ%ﬂvemﬁ%m%ﬁga'i‘{‘seaH%tB%rQ which are in
t he space dexample] yenmbdlanduied s bak handOHl. peAinditiddr iedecordDsdIPI2®, sensor 30c
nount ed on bac nel 1 er pendi cul ar .to second shelf 12b nonitors the
space V\/nereWWE’ﬁggﬁ?a%‘é‘egﬁlggﬁggaﬁeﬁtaa?egﬂbgr%’%’%%BgE%?ﬂiﬁ i PP BN toring to
systemglO NEpgtetiSI® niky Sbd Wikl SLRBOI0 BAetb@ nd@iphGien3)Lthd hydiRr oftse¥Brs td e nunber of

nsors to be _installed iis mnimzed, thereby helping to mnimze
is(ﬁst allati oW“ﬁ%‘?ﬂ%’.‘“‘*fﬂ‘ée%g‘ﬁ?g‘hﬁlw ‘H'Hymﬁ‘éz’:éfﬁ’f}i%q(’?égml;or exanpl e, the sensors

30 may be about the sa dinmensions,as the "footprint” of the group of
itens above, bel ¢\ 8 g@@% F hRT 6’?“”‘%@”&%??&%0&5%“%@?%%“‘ |l er than
t he foot pri sine@imdnsions 4s etes‘ faalome, of e lomp oDiter @B5ova beldwe b3 bedife i, gensors 30

may nonitor ,the space related to the entire.surface of the shelf 12, or may
only noni t of® P“H‘é"@ﬁ&’é@ er ?H’ﬂ% thap t}‘%gﬁmﬁﬁtﬂfiﬂ}?ﬁte‘gf ahoRG belRy) ‘?r%isé‘?e * exanpl e,
t he semsor sTRensdE)s 0@k fnoateUysphdi el Spdi6 eheath @B gufdde of thodkifezlgemad t he shel f
12 space closest to the custoner. This arr epent | seful for notifying
the Store whRTERSTfiegpree BHERpRE Agigion of &€ tefhdy Farxepila ecenial t he front
edge of a shey-bnly Sccpithy spade dldgMel fRnt SHBY ofthSdhelf 02 §pasd d6skst 20hé he shel f, or
nove the renalni ngThl,nventory in that SKU f%rvvard to_ the frant (ﬁt t he shel f,
or customer. ~ ['his arrangement is useful for notifying the store when the front of the shelf is
empty of product. When the front edge of a shelf is empty, a retailer may wish to restock
20 the shelf, or move the remaining inventory in that SKU forward to the front of the shelf, or
both. To make a portion of the sensors 30 visible, the item monitoring system 10 in Figure
1 is illustrated such that the items on the shelves 12 do not entirely cover the sensors 30
{ and as a result, some space is visible between the groupings of SKUs, however, the
sensors 30 may be completely covered by items of the same SKU, when the shelf is
25 completely stocked, and there need not be spaces between adjacent grovpings of SKUs.
The sensors 30 should be able to detect, that is, provide a response to, a large
variety of physical items with a wide range of physical characteristics, such as size, shape,
density, and electrical properties. These items, which are typically products and their
associated packaging materials, are made from a wide variety of materials inctuding, but
30 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



both. To nmake a portion of the sensors 30 visible, the itemnonitoring
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but contai r%ﬂ%&?héu%ﬁ ré’edr?lr(‘?S H?Hcare i ucglqog ??‘%ﬂs g? té”é‘r-“d?@ the item
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itens that ain netal For exanple, some industry studies
indicate t ?mﬁféﬂﬁg AR of -stock items in retail stores include hair
care product S. Han‘aemcmn&omrgcsﬂsmwmmhdut& al viueetp olsdifférer serpbrad.i @neshanpoo 10
bottl es, 0 _not ontal al, an r osol cans of hair

opr ay. - whi e SR RD agT et BB ot e PRI MRS PR syst em 10 may
i ncl ude a \smsméiwyﬂmafmdudeﬁ ewevegmsemrlm ﬁ%ﬂﬁb@nsop3@ifselphﬁokeﬁm0r 30 is a
planar capacrt e 26N her ref.err ) sensor 30b
that i'hcl udeE: ca)é V\g’@ %ﬁftﬁgql%gﬁ ‘r‘ngﬁP@r"éT‘P‘é‘éﬁ aﬁ‘g’ 5 gtﬁ%stﬁosenm tive
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rel ated to “P582%ith q RHE %W? “BE% E %E%’ mﬁﬂ? glsensor

Each of thesee waafbelbwe@llosreﬂs@rcsteﬁﬁﬁona&engap@exﬂe&eﬂﬁrﬁwd tb thesepist@redet ai | bel ow.

However, the it ni.torin stemrs not limted to, these preferred
SEnsors ?([)2-3%0 TIhe zrtem gxom oring system may mcllude any sensor knownsin thg

20 that can sense a plurality of items in the space associated with the sensor.
The item monitoring system 10 shown in Figure 1 includes sensor electronics 50.
The combination of a sensor 30 and sensor electronics 50 is referred to as a sensing
device. Typically, a sensing device 29 includes a sensor 30, and sensor electronics
including a microcontroller 58, transceiver 60 and an optional battery 62. Optionally,
25 sensor electronics 50 includes an antenna (not shown) that is electrically connected to
transceiver 60.
The item monitoring system 10 shown in Figure 1 includes a computer 24.
Optionally, the item monitoring system 10 includes one or more nodes 64 and a
transceiver 70. The system components that provide communication, including
30 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



sensors 30a-30c. The itemnonitoring system may include any sensor known in
the art 20 that can sense a plurality of itens in the space associated with
the sensor. The itemnonitoring system 10 shown in Figure 1 includes sensor
el ectronics 50. The conbination of a sensor 30 and sensor electronics 50 is
referred to as a sensin device. Typically, a sensin ] i ncl udes a
sensor 30, aﬁﬂoé%ﬁgoﬁﬁe?ectrom CcS iylr[:cl udi %g a mi crocgrﬁ%&ms? ?"&g@

transcei ver 60 and an optional battery €42 Optionally, 25 sensor electronics
50 includes an antenna (not shown) that is electrically connected to
transcei ver O, anl heanis keswrnin thet 20t frteansysih g ifokBatinGetvebmthE b@brg0 dnd Ncl udes a
conput er GO%) ﬁ‘;o%al ly, the itemnonitoring system 10 includes one or nore
nodes 64 and PP¥fiscei ver 70. The syst em conponents that provide

comuni cation, i ndheistnsg 3GGvithrikesistinee bf iGQsdobiated nsc® BREFonlk 86, Ipkdities S 50,
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the conputer 2gardiROWEH itthEare BHIRE BHebRS MARSstRgt wor k. Preferably, this 5
information is sent at tine intervals such that the inventory information

per SKU space or Tﬁ@wﬂrﬂhﬁﬁtuﬁﬂ%ﬁ%rpﬁmfeﬂﬂwﬁmm&m IwHchpaéany 10 is
current or rec% u ate gardl ng what itens are on the shelves in
s iiecat

the store. TH& h r?férta ‘K’d"p?‘b‘P Bithin e tapyRagange RHRE SWAT whi ch

optional {oy i delrbsl@S0aRs0aBe@ AR tH Benshlt 86 £1d3E:Hes IARHR1RH flof thd dechiop t he
transm ssion range of the sensor 10 el ectronics 50 associated with the
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General |y, ONgec@bnifinE0 ﬂﬁﬂ&%}c@‘ﬁo %Exﬂcd!ﬁ@dnﬂeﬁ) ﬂfe@isea»icd vefReABdnk R RlcktdBs Sensor
electronics 50 to transcej ver particul arly when the di stance between

sensor el ect r@rﬁ“égans%"eéﬁ%llstgfeéﬁé@é‘? the franppissign @P&"a‘tfé}ic tramggivenfd 1 snsni ssi on

range of the dr@pas@onies 5(5@udhﬂnfoﬁ&ho§ﬁﬂ§l§€d1§{a?&tahﬁﬂg&a‘h Kternziiedly, hpdeor mat i on
may be digital or anal og data. AlternatlvelgF node 15 64 may receive

i nf or mat ISon f4dAIYIEIsEE ermatienirom athersawessiapd frangmit thet isforaetiogre seBsasetsors 30
t hr ough sens%oagﬁagopab&%népso N@f&@ 69 thafBYo RbRS 1R PR Léasorféﬁ&?onicgom sensor

el ectronics rrp es of SUC processi ng | nclude, but are not |im ted.
to, calcul ati iﬂqgixgpples of such processing include, but are not limited to, calculations or

comparisons to interpret, simplify or condense the output of the sensor electronics 50,
Optionally, node 64 may also store data sent by sensor electronics 50 for a period of time,
20 or it may also store other data such as the time associated with a transmission from sensor
electronics 50. The communications network may include any number of nodes to help
transfer data from a large number of shelf arrangements 20, each shelf system having a
( plurality of sensors 30. One example of a suitable node 64 is commercially available from

Microhard Systems, Inc., located in Calgary, AB, Canada as part number MHX-910.

25 Transceiver 70 and/or computer 24 may also be connected to other devices that
interface with store personnel, suppliers, shipping or delivery personnel and so on, or to
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
30 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



conparisons to interpret, sinplify or condense the output of the sensor

el ectronics 50. Optionally, node 64 may al so store data sent by sensor

el ectronics 50 for a period of time, 20 or it may al so store other data such
as the time associated with a transm ssion fromsensor electronics 50. The
comuni cati ons network may include any nunber of nodes to help transfer
data from a¥Pae2fenber of shelf arrangenents 20, eXERUSHBIR468Yst em havi ng
a plurality of sensors 30. One exanuke of a suitable node 64 is
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unsi ghtly appearance of" cables and wres runnin roughout the store.
Second, wi PaEERicateRevIriciaelidm threi0hdt Kandamlysapby Wl@t@@éﬁhﬁmveﬂland easier to
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frequencies 5 available iR the deral  Comnuni cati on
Commi & onwhlﬁltll’.f%stqei’%l?llﬂ%}’ é‘h’@lﬂﬁsmﬁl GOM%IFHOM IaEﬁW BLYERAOTBS f.er ably i n one of

the r angesio@@&l ih OvARRd Y, k2Q%s ey gﬁf%net Fkl\z bé cHibuniEtRARLGSKOT

st andar di zed communi cati on pr of ocol se for the conmmunication network
i ncl ude: t Weos@tkilled in Be ambarapize St diffgrent frequensytranges wasle Wiliesdtag i cal  and

El ectronic e ak he Bl uet oot h
st andard, &SE&E ghg\rxzaﬁ?ngt dn%' o ﬂzeld?' |n§usra gi m%%ﬁﬁ%iﬁ%mlﬁr%m at the
BLUETOOTH £r Gnsmisgigm toed frnmmwém@omqvéﬁk Kansas; and or proprietary |SM
band ¢ommuni catd on QGEWPHK co nré}?&-g u&kﬁe'nluﬁﬁ' »}‘bé lﬁﬁau%ﬁ %Eﬁgﬁggﬁiﬁ 1§ hat
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net work na at't emto existing structures in a
store, suctveaslos_ahei gl stona | Hosyevergit ism@m,thesicemabéﬂuwa‘@asoremmonm like. In

only a portion of a store with the item monitoring system of this invention.

20 The item monitoring system 10 includes a computer 24. Computers 24 are well
understood in the art, A variety of different software programs known in the art may be
used to collect the information sent by the sensor 30 and sensor electronics 50 though the
communications network. One example of suitable software for use on computer 24 is
software commercially available under the tradename LabVIEW from National

25 Instruments based in Austin, TX. This software is useful for creating views on the
computer that display the current SKUs in stock on the shelf arrangements 20. Another
example of suitable software is MICROSOFT brand software SQL Server from Microsoft
Corporation located in Redmond, Washington. Alternatively, customized software may be
preferred. Commercial or customized software is used to process, organize and present

30 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



general, they will be installed at a spacing distance that will enable
comuni cation with every location in the store. However, it is within the
‘scope of this invention to nonitor only a portion of a store with the item
noni toring systemof this invention. 20 The item nonitoring system 10

i ncludes a cgQ 24. Conputers 24 are well understood in the art. A

vari ety of d‘{"gﬁgﬂﬁﬁ?ﬁ Ssof t war e prograns known in the ar’fcmooﬂgmﬁsed to
collect the information sent by the sel¥sor 30 and sensor el ectronics 50

t hough the comuni cations network. One exanple of suitable software for use
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SKUs i s pr esdlsttelatadiomahe smmma:tdhmssﬂgereetxon&he%rngupdmee@tesatdﬁmﬁé particul ar
SKUs in parti ulagé%{hoc ions. These WD 2007/ 002536 PCT/ 1JS2006/ 024694 - 15

di spl ays may®® ed to present data to and interact with different
users who may erest, for exanp ai I ers and

di f
manuf act ur ers. %ﬁ@seafofggfpg%%awf ?‘6’? ??Efolr %ﬁctr&ng% Sht"8 5 6Re F%?W?chgg be
appar emt t ombhpbs@nsdeied keetlode thah lbge hdor 3T Hear safdplsasersor AGyondirktakelf 12a r et ailer

supplier,to set thresholds I i "t| 10, K" 5 warnings are
|(;sued wi t hiTE REP Sserie Eﬁ%‘f“’cﬁﬁggﬁﬁ%ﬁrl\%&%ﬁﬁg Y‘ﬁ’\gl %5 P HRS al sogbe
confi gured B@iondhstishai 2a dacone eins@EldcDinids50M THegek e A bn Sdomwelf ensi ng
ol cot oni oo B et metteL i bk Sfel [ GaREmR e LR 28 8Eh sensor
30 rrEy havetheirsg@mmercswmrx]ceIsec‘r}imb@axsormoctolnehlﬁieasifm;sﬁéresﬁerseﬁﬂoﬁs 50 10
may be connected. t ret 30. For exa , r 30c on
first dhel fe1i°2'§m° g)(hgge ?ef‘%"rg%ﬁ"st@ﬁg%f%ﬁcé’@f W“&gbq?%nﬁcﬁ ﬁﬂiﬁ? ated nore

clearly in Emg;m%ﬁﬂamﬁwmsmum&ﬁtmsﬁaffzdresdh}ﬁbeethéua;%asea&wre one sensor
el ectronics 50. The sensor 30 on second sh ]Elb %gtg t he sensor 30c
mount ed on FREEOBIGER). FHlifmatively, ecE‘é‘E??r? g bf PIJSOHTM R EISPIEES ¢ hei r own

sensor el ecliRNubBasibunttd Betﬁﬂmheﬁaaqn SEDGerRbr didetrbilcsHad dleckZanphar e one
sensor connected to its associated senser 30, for example, by wires 49 or physically attached to
20 the sensor itself,
Preferably, sensor electronics 50 include at'least a microcontrolier and a
transceiver, such as a radio frequency transceiver. However, sensor electronics 50 may
( inctude one or more components such as memory devices, a clock or timing devices,
batteries, directional couplers, power splitters, frequency mixers, low pass filters, and the
25 like. Other components may also be added to the sensor electronics 50 to form tank
circuits, circuits for converting altemnating to direct current, signal generators, phase
detector circuits, and the like. The sensor electronics 50 may provide storage of a unique
digital identifier for each sensor 30. The unique digital identifier is preferably a unigue
number, which is stored in a memory component, preferably a non-volatile memory

30 component, such as an integrated circuit. This unique number may be associated with the

SKU pumbers in, for example, a database.



15 el ectronics 50. The sensor 30a on third shelf 12c has its own sensor

el ectronics 50. The sensor 30b and the sensor 30c on the fourth shelf 12d
each have their own sensor electronics 50. Alternatively, the sensor

el ectronics 50 may be hidden froma custoner's view, such as nounted behind
t he panel 11. Each sensor electronics 50 is electricall connected to its
associ at ed YORAUI0BE  for exanple, by wires 49 or phyETEEPI%0248¢ ached to 20
the sensor itself. Preferably, sensor_jglectronics 50 include at |east a
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measurements related to their respective SKU spaces. A certain number of items may be

removed from the space associated with sensor 30 after a first measurement, but before a

20 second measurement made by sensor 30. As a result, there will be a difference between
the first measurement and the second measurement by the sensor, which correlates to a
difference in the number of items in the sensor’s associated space at the first time and the
second time. For example, the sensor 30c¢ on first shelf 12a will provide two different
measurements before and after some items 33 are removed from the first shelf 12a. As

25 another example, the sensor 30a on shelf 12 b will provide two different measurements
before and after some items 39 are removed from the second shelf 12b. As another
example, the sensor 30b on shelf 12d will provide two different measurements before and
after some items 47 are removed from the fourth shelf 12d, and so on. The magnitude of
the difference between two measurements relating to different numbers of items in the

30 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



approximately the same three-di nensi onal space that is occupied by a
plurality of itens or 15 products all having the same SKU and associ ati ng
.the information fromthe sensor 30 with that space. For the enbodi nent
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20 the amount of data required per SKU at each collection event. To help minimize the

amount of data per SKU that is processed by the item monitoring system 10, the output of
each sensor 30 is preferably a simple variable value that provides information about the
items it senses. By simple, it is meant that a single variable value can provide guantitative
information without significant data manipulation, extensive calculations, large look-up

25 tables, or comparison of a large number of data or values. The sensor 30 output signal
could be an analog output, such as a voltage, current, resistance or frequency
measurement. For example, a photosensitive sensor 30c that is a photovoltaic device
provides a voltage response or current response based on the area of the sensor 30 that is
covered by items (and thereby shielded or blocked from incident light). Therefore, a

30 single voltage measurement from the photovoltaic device 3Qc 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 1o the



the conputer 24 illustrated in Figure 1, will limt the anount of data. per
SKU, the nunber of SKUs and/or the frequency of collecting data. To

el aborate, the nunber of SKUs nmultiplied by the amount of data per SKU
multiplied by the frequency of data collection 15 should not exceed the data
rate of any one conponent of the itemnonitoring There are a | arge nunber
of SKUs i nwargegBeres. Further, retailers want to REHPY28M6/0246¥s often so
that their information is as close tqjg.eal -tinme as possible, which requires
that the data collection is frequent. Therefore, it follows that a
preferabl e ni@¥erlo®itdiRGRe : : ' [ [ stem 10
within the Iimts of tﬁgn?ylgfge%c{:%;r?ggﬁgm%hﬁgéx{s?@r?‘i%r%ggf%dﬁe anount of
dat a requi reBEdaRgcesingach col | ection event. To help mininize the anount

of data per SKUrkdiah heyBfRcesaRdo By L %F%Fgfgcﬂﬁfﬁlg oW 3 B0LA 0, the

output of each sensor 30 I's'preferably a s e variabl e value that

provi des i rikaPansensse Rwselily ofiteens in thespace assogieted with tByensprifl Eiguiet2 i s meant t hat
a single VabhARkR ALRGER IBEAULOS AL Bty Bl dRIdrgR W L hout
significant data manipulation, extensive cafculations, large |ook-up 25

tabl es, or sewppirmeodetal Thetaseiffmentbrefered crokwdiments of sensne§0, Wifidh sensor 30

out put si g%lre l%xﬁﬁyhigcugs%d gtybvé“l?eltﬂ caﬁ#ﬁtﬂggens&léﬁp ﬂ%sser%mytﬁi%tirggﬁes gurr ent,

resi stance or frequency nedsurenent. For exariple, a photosensitive sensor
30c that i svaxeguivoBohehd the photteerisitize sepyoo §icd Eschenfiiphd Ryeryiediposséior current
response b%?q‘?gde Y tklg area of the sensor 30 that is covered by itenms (and
t hereby shielded or blocked fromincident light). Therefore, a 30 single

vol t agl®é neasur efigvre 2 fllusimatesivee grhimidonent dfzamcities/deswrs3i0e o botls the fécondnt t o

provi de a I rﬁé?ﬁﬁ fid f . en the

devi ce 30c S@P%glaﬁ%@fé% ge}%ﬁég& s%%sﬂslﬁes%gt?grs\a %‘;g&g@%ﬁ%g{ Igo\?vé.]éﬁﬁwpes ponse t hat
is |linear omne ofghydagacitivaeasors 3laa Thyepicitive hensdN302BPRIOSMB8HaRET/ US2006/ 024694

18 number -l L GIR,DESREAN LGS APRES:ANRSIALE hal Dathso SEROr 30 My be
preferred t m ni'm Ze dat'a processi ng. e Ttenabnitor i ng system 10 nay
i ncl ude an\prfgrgay, dfe canisios seB@r Riadyum intardigiteted planartchprritivasensense a plurality

o e TR IP ) S b BRI M PR 2
e rrbodi nent slieddctriclebstrate nsda &n@mﬁmaeﬁbﬂahﬂcbed tdthe _diehmﬁe substdterddot preferred
OO e 5 o B B2 bS5 R0 AP ol e
phot osensi ttheforns efffatemed GetalE2C M, @ich bha@gper sLala@ingmi Brefhned pgeadof N nore
detail bel %%%h meta] electrodes 92, 94 are illustrated in Figure 2, however, other patterns are
20 suitable.
A planar capacitor as illustrated in Figure 2 may be fabricated by positioning
electrodes 92, 94 on a non-metal substrate. In one embodiment, the electrodes 92, 94
consist of thin strips of adhesive-backed copper foil mounted on a thin sheet of plastic
material. This type of structure is durable and relatively easy to fabricate by simple
25 conversion processes. Other means of making suitable capacitive structures include
etching of metal foil/polymer film laminates, and plating of metal pattemns on flexible
polymer substrates, optionally with the use of photoresists 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.
30 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,



10 Figure 2 illustrates one enbodi nent of capacitive sensors 30a on both the
second shelf 12b and third shelf 12c. Figure 2a illustrates a cross
.sectional view of a portion of one of the capacitive sensors 30a. The
capacitive sensor 30a is preferably a planar, capacitive sensor which is
convenient for attaching to a surface, such as a shelf 12 preferably,
the capacitiwe:20@pB8s 30a is an interdigitated, planaWQ§H%$WW?€% sensor. 15
Preferably, the planar capacitive sensgg- 30a i ncludes non-netal substrate
96, such as a dielectric substrate, and a conductive material attached to

the di el ect r Massgotbstts, aftRse Mtiods ot paidmved rhdd@ nRY BOed GARAbLY € Ssensor
i ncludes two el ectrodes of conductive materials in the formof patterned

metal s 92, 9BANUEGRRNGRIOEEsTsHe Ropio- ?&’plﬁ'?ﬁlhfé?ﬁ““ﬁrpé‘?céﬁsﬁéaay&&ﬁ%‘?lﬁg bgfausesych net al

el ect r odes %?&&l@d’gﬁéléﬂtQ§ké%1@Qc IoW-EdsOHiRfdrrioWever, other patterns are
20 suitable pl.anar capacitor as illustrated in Figure 2 may be fabricated

by positioning &IEEZadlHsgatess crasg sestiongl vigm obroe smbediment pbtbeplanas one
embodi nent &ab&ﬂﬁz'e 86ks6:308 ST}%%atte%ed c&%m’%ﬁv%tma%al[ 9 o 3l Ettai?ﬁed‘?{]th@d hesi ve- backed

copper foil nounted on a thin sheet of plastic mat er i al Is type of

structure i sdiejestrpoubstatedor eptianally by §lagersy adhgsivenlsi aptional lsyersif mpﬂa]e9325
Conver si on pLEACASSHGy oghﬂn%?mﬂﬁmc}% td W &1@19ctﬁ&‘éu‘b§rﬁ'tea) %g&gkfhi ve structures

i nclude etching of netal | / pol ymer am nat es, ating of netal

patt erns on Hatemedniestrogns P9, P8r Thelpger phmetal 98 ppafirahhntdvers \IthWaJQTﬁJeDﬁJ‘-h{e of
phot or esi st sy 18%3%@9%%%9"66%@5 1P ne@NSd fahetlhCas alld §sh\i\4?c?fo‘?th'€“§%n%$r I s etched

or deposited. Itive BtT active and senica d| tive ods of

f abri catli ng et &fhelpﬁlpwmelapfbelmbﬂewmm asivomductolsi drk davep wvithhe art. 30
Al ternati vel MG i terns 92,
d4. One sui %i’g%%b?r&aftﬁfeé% g{F @Bﬂgﬁ%}eﬁ%%&tﬁ e {)%t rat g@:lg&le axglfe’?%gr bonat e
mat er i al corfﬂ?%@@ﬂ@ﬂtlwelﬂamé%l%kﬂ% A deange héhEtdleitt@Wagmta_nEm whand abl e from GE
Pl astics | oc 0, -19
Vhosachuser t - LR dehic Rl e REHanCH B2 Rl Bl O er |1

conti nuous Hanufddidionallyrngy ghaogees sendiguiidnl of thy-cleotric ﬁnldmmfsad:bx,lfqrng processes
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enbodi nent oéledtrb@esﬁlz,aﬂﬂrare cle;trtcalpaabnmctzétmagmnmﬁ@meteﬂ‘madqom Beesmed conducti ve
material 92, 94 are.@a ache substrat.e. 96 tionally by
a layer of a%]%cgg?ms 0. nal SV@/’IS R5f EEW% T?te@%mmns'eﬁmﬁuyaagmcaggper or

al um num i sfraéh Mﬂ!ﬁdmeﬂllﬂhgltahﬁlcdloﬂicebbam(hn subeh, rHiskingon opjeosiobdsd mirhieer

L/C meter [IB. This particular meter measures the output of an oscillator. The oscillator

20 circuit of the meter operates at a frequency that depends upon the capacitance supplied by
the capacitive sensor 30a. Measuring the frequency of an oscillaior may be advantageous
for detecting items that cause very small changes in the dielectric constant of the volume
corresponding to the electric fields, for example, items that do not contain metal or items
that are loosely packed and therefore in effect, contain a large portion of air.

25 In Figure 1, every item in the group of items in the space associated with the
capacitive sensor 30a has a dielectric constant value. Taken as a group, the items create a
change in the electric field in the space associated with the capacitive sensor 30a, which
ultimately affects the measured frequency of the oscillator. When a certain number of
items are in the space monitored by the capacitive sensors 30a, this produces a particular

30 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 ifems in the



patterned el ectrodes 92, 94. The layer of netal 98 preferably covers the
majority of the dielectric substrate 96. This layer of netal 98 functions
as a ground shield for the sensor 10 30a. Wien the two patterned el ectrodes
92, 94, acting as conductors, are driven with opposite potentials, the
opposing currents set up electric fields between, above and bel ow the
conduct i ve ¥PaWipB®es 92, 94. Any change in the diel ectwbmosmansi ant of the
volume occupied by the electric fielbg will cause a change in the capacitive
reactance of the sensor 30a. Additionally any change in configuration of

t he el ect rjGeefal I tal. € ¢l cause a
change in %pﬁ%e atls:sgglgtg?t@#\ﬁ/glgrs %g%rﬁg%é}é&%?g@g@gfe a%’gg.a’ ?tlﬁsegg%acl%gl&?' F’l es 92, 94 are
el ect ri cal Wyenad tiedeme ih thogranpaspraizied awith ¢herrersenr30a asirdlgivelydhesems iem, el ect roni ¢s
50. One ex i i & [l Lally avail abl e
from Al rmsgt?i]1 Sﬁteﬁgm %lés é;%lfe(rjgb%?aggé ﬁu%{;ﬁ;ae ggﬁ itcﬁl‘g%ﬂ%ﬂo%%n%s ?arll% on under
model nunbehengelivt €ectreffedd disttiBitioThi s parti cul ar nmeter neasures the output of

an oscillator. idlator 20 circuit of.the L er operates at a
fr equgslncy t hat %Ie%gaergnpaéc’fluoﬂgﬂm %éme(?g%fr iltflgr‘f&oglt%rﬁ]ﬁﬁns?e%mw&s?ﬁ&“@apaci tive
sensor 30acapiditive sensmG 04, et tiequenhenof démsin daamiret dised omhy chaggeaidvant ageous
for detect}j ite t hat .cause. S | ,changes .in the diglectric constant
of the vol %%em@'of}?eecgﬁfﬁ% eﬁ@‘ﬁ?n@j/ ﬁ%ﬂ %F’Zﬂl& thytds ?e?lé?aa%dfbyfdbg%n%&glnﬁ? e, itens that
do not conFigire 2arethalcomminetive emerialt9dahs awidth the Selesipiard be disand “bhear ef ore in
effect, copntal Jarge . portio f air In Figure 1 ry itemin the
group of iﬁ%a?‘ﬁ)lf%gs?)d%%wggaggg’fa%@bs w%?ﬂﬂ}ﬂhgﬂg@gfﬁgﬁe}f?%:b%‘gﬁgor 30a has a
di el eot ri c20cand30 mnt. Digthrde ‘b Tapreftradly batwgeroligmmd S0 en, ishdiBre pfefibdy a change in
the el ectrj %%fi;; d i35 t he space associated with the capacitive sensor 30a,
whi ch  ul t Y5EERPYAYP0B-s the measured frequency of the oscillator. \Wen a
certai n nunber Taé plaal edBciifeSenstr F08.6n SeteRticORI ehad elbytroniResE apael ti ve
sensors 30a,,this produces a rticular 30 electric field distribution in
t he space ‘éfﬁ‘bmé%e“ﬁlpcr%@iﬁc%ng[’%‘g Sf%‘ﬂé" ﬁ%"r‘?’?n&ﬁl?ed’ll‘m*’?ré’aﬁm ®reasured on the
osci | | at orsendof’s kpace. CapBEélEdhvRicsSHIIROdts SHgnal BtoGadsbiBtakedh patondifgeussed in nore
detail below, , the itemnonitoring system 10 n determne t nunmber of
ems' R Dot Do T e Ceaboe Dot bt Praeeh AL s A0t at od with t he
sensor 3088ﬁb$6r tlerohic£IURRACHe ﬂiE@I_idsﬁ itferehde bbﬁ!cﬁﬁtﬁﬁ@igﬁdlé,}!orhﬁdxﬁll _d.JIbly whﬁn all the
tom | Suchd HeIBHESh R R e selrge R e D I PEah e 8 F° rare
appr oxi mat @lxyd &gt ﬁ?ﬁ@is réflta@ ehel phase cRGibés| of the iréfleCtedldigal, kW the@Rase 5 An exanpl e
a

of one enbaodi nent of an _item nonitoring system.includes a PI gna&r
changes are determined by measuring the DC voltage level of the mixed output signal. As

20 with measuring frequency, the phase measurements are dependent on the capacitive
created by the items in the space associated with the sensors. If the capacitive sensor 30a
is calibrated, as discussed in more detail below, the itern monitoring system 10 can
determine the number of items placed in or removed from the space monitored by the
sensor by the change in phase to the signal. It is especially helpful when all the items in

25 the group associated with the sensor 30a are relatively the same item, such as itermns with
the same SKU, because such items all have approximately the same affect in the resulting
capacitive.

Alternatively, there may be two different types of items in the group of iters in the
space associated with the sensor 30a. Provided that the electrical properties of the two

30 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



capacitive sensor 30a, where the nunber of itens is determ ned based on the
change in frequency. The conductive material 92 has a wwdth that is

‘desi gnhated by distance "a" on Figure 2a. The conductive material 94 has a
width that is designated by distance "b" on Figure 2a. Distance "a" is

preferably bgLwesh nd 50 mm and nore preferably be n 10 20 and 30 mm
D stance "b" is pr%z?g?abl y between 5 and 50 mm and no %2%(\6’3?45% y between

20 and 30 mm The planar capacitive sefsor 30a, in conbination with sensor
el ectronics 50, can be wused to neasure phase changes of the signal to

det er m ne t mampariobdiffercht tittes pfiteimy ntajp be plseed $othe srespavredSgniecenset 22t r oni cs 50
injects a si i rtl e 15 signal is reflected
back to the Sgleb?{ Sgrwéelftgﬁﬁ}gﬁnccg%gsecgﬁgtgﬁcg&n%%gn fé(snt rt]llca:lsee Co?ngleg . The sensor
el ect r oni cs tsfeloredbanygen han fpheanine dhdtnembe ead Wit vype of itewohas bepnatmsovel or

exanpl e, by 1.X1 he injected signal and the reflected signal together.
The DC vol tgra{é]'ﬁées@gllf%%ﬁetcﬁ%omeﬁ’i xed output signal is related to the phase
changessof the rEfiregilbdiratsgpnatbmbddimest éilvevedniie genserb adigashodi the gt er m ned by

measuring th vol t age. | f the, m xed output. signal . As 20 with
neasuri ng flﬁlge&fﬁgﬁ«g@ﬁ,fto?r%@hﬁlﬁg&epo es%r% ?{F%ﬂfg?ségﬁég}@hggﬁpfg}?qf capacitive
created by téRors BENE he BenkdS 06 haludesadRa Gaedgide pértidh 30) @hisR BSQ@oductife t he
capacitive sensor 30a is calibrate s discussed ip nore detail below, the
i t em noni toﬁaﬂeb‘%s%gésrﬁ@ﬁ?r%ﬂ“m’&‘é‘?eﬁﬁ ﬁg "faﬁ%guﬁj%ﬁﬁlgl‘mg? lsiaft%’ﬁ%f%qraced in or
removed fr orxdnipde, bpadhesive) ol 4 sosond wayegtideporS@i2akat iy didlethadgrl. i Thephase to
the sigpal. It is especially helptul when al|.the itens in, 25 the group
associ gFed VEH @hgm@gﬁsﬂgim%ﬁge Lﬁéeﬂogioﬁsf'\‘?&cbmﬂ?@n e matgiy @ as itens
%]Eh the Sﬁxmhe ﬂ&bilui wanealdgosiss B2 bﬁ}ﬁﬂ% tiad ﬁrsth&y@ulaia@bmxh BBt Hleythithe sane

ect in the resulti.n apacitive. ternative there may he two
di fferent tyFEsH p?"[“%‘?r%“ 'i%ﬂé%’t"ﬂ%as@rgb%‘ﬂd@?teiﬁ’tr e’?sﬁy%ql?eu‘?tﬁrﬁﬁtbvég’a ociated with
the sensor 3Qgegufde puti@RB0! SMarhayttRoiuetbie lirike ad ot 6@IGEIVe Sakialk Reovinie 30 types
of items are different enough that they will cause two distinctly different

frequency é’ﬁges or phase changes in sensor electronics 50, the item
noni t ongNg syst eWadguided maydRifeHiidatetEryWheaid sififlar tdodelded¥Ebddavevelfeen renmoved

fromthe shelf. Accordingly, a 2007/ 002536 / US2006/ 024694 -21
nunber of GRRFEHBR GBIy HESelor ?%W\é\%ﬁas?%seé mua%wﬁggcme % PR NG t or ed by
the sensor 3208 (met@%il ARSI RRRA rblVH sOfkablctvaltC sﬁbﬁ@sombﬁgpe%ﬁ edsiipquency
changes or phase changes and "therefore, the system can determ ne what .

. o]
number and RREPri¢AEIOnSHe, ta mpdusneninse cRsionygadgizes.

The waveguide sensor 30b and associated sensor electronics S0detects the presence
20 of the items in its corresponding space by using time-domain reflectometry techniques.
Time-domain reflectometry (“TDR”) has traditionaily been used for detecting
discontinuities or fault locations on transmission lines or power lines. However, such
( techniques have not been used to determine the number of items in a designated area, such
as on shelves in a store. In particular, in the waveguide design of this invention, there are
25 fringing electric fields that extend above and to the sides of waveguide when an
electromagnetic signal is sent through the waveguide. A signal generator, within the
sensor electronics 50, is attached to the first waveguide portion 80, and the third
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,
30 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



fromthe shelf by the custonmer. 5 Figure 2 illustrates one enbodi nent of
wavegui de sensors 30b on both the first shelf 12a and fourth shelf 12d.
Figure 2b illustrates a cross sectional view of one of the sensors 30b. The
sensor 30b includes a first wavegui de portion 80, which is a conductive

mat eri al , S@ﬁh as copper or alum num The first wavegui de portion 80 is
attached, f zm@%gﬁg|e, by adhesive, to a second wavd§liilg®osB4d4 on 82 t hat
is a dielectric material. The 10 sensgs. 30b includes a third wavegui de
portion 84 which is a conductive material attached to the second wavegui de

portion 82 QRESMeltndrlichlof b sPRY Y fudd al wavegui de
portion 84 funct ieons as1 aog%oalﬁgﬂpl attg)%?t%ga{m}]%ﬂss%%ggir%ga%n%kldﬁeer natively,
the wavegurfitedbpckiteihs dgectors Anyfigetion ofthnsignet thatds hat keflewsed ytandtemconduct i ve
materi al s kpawe zbsBrbed : ' STHQ%@ [ means
simlar to thosg' dggcﬁ%ﬁ%&%ﬁﬁgﬁﬁg%ﬁh ca ?I%gb%oigeﬁﬁ%{%gmgb%ﬁsor s. It may
be pref er r edf reflsclipns the feml thongringepyien 1@randetmyinatbe mimbet ofitemé inthal foi | pl us
adhesi we) | i i uch. a roll. of tape.can easily be
fabri cat ed %Irll&g Sp ée& ?fghoglrd(s)bg ﬁ%{eé&)glgtntgéo{rﬂép% p§%cﬁb§ oM. %zijgélms? iﬂ}eeség?&ﬁsémhavegui de
sensor 30b awdthedizwaceiirin isengved ietebitdnohe pesitbddé the ittrs carhimg preesence 20 of

the itens ipqll.s cOr i ace by using tinme-domain reflectonetry
t echni ques.ﬁﬂ#ﬁﬁ%@'gbﬁﬁgﬁﬁé@@? ﬂ%%?sg?mﬁ'gﬁgxa(lg ot egsglog?%t{n?eﬁ)'nal |y been used
for detecting dhseorgiideflthaeswilth thaid desipraedby dismnari'ct orefigue 8lsi on | i nes or

power 1|ine Vel .. such . f.echni sSHﬂ ve not. been ed to determ ne the
nunber of ?%r%égn%w?’ntﬁ%d%‘g%s?oa n%t]‘gglggfeggt%or E%Waveggldsﬂorg%@&gef ﬁo géﬁ ore. In
parti cuWl ar ,20immidyeensiay &djuif te sebosd gavepdidd fortioni8n vayges faim 1.6 heX.emar e 25 fri ngi ng
electric fields that.ex nrgl. bove .and to the_sides of v uiﬁ when an
el ectr omatgn%fl ﬁ%nmsl?%nnacl O}I tge gﬁfva‘(eﬁr?@%%cﬁﬁctnhgté REGHGair e “ﬁ"’a‘%fgﬁé Egener at or,
W t hi n t he msebiomsieh & inr Kipire? oftbe wiveguidd ipaloas 80, 82,184 eanzes fadm MBs/@gui de
portion 80,,and t third. vegui de rtionﬁg i,ch be ozpréionally
grounded t hzr'@tﬂl%ﬁr' ?ﬁ%d? n%?c‘?@?se ‘?’%’Fﬁ“@ s aro il ?v@’r\:@lth‘)&ee%@?égfnot}’e dends out a
short si gndkeeofor puample, BrlzanDavidid., Miergtviive dngitépeinpveBeegd iFdizion, IGhnaWidest he
detectqr, v%'ch IS Wi tbi ﬁg ensar _electroni.cs .50 and conn ed to the
waveg ul:gde, les?nestzlltn%" I[W?'I Qgri[ﬁg ?’s(ﬁjra B o & e@ﬁl}gcWhéﬁid%lbﬁ%ﬁém\?\g\?éggi%&e. f itens
are in the refspae® that contains the fringing electric fields around the
wavegui de, these, i t«anﬁ tvr\ll |1 WO é%O?/ OtZHiStG PCT/ 13820%@/ 02&116%% h'lfz di sturb
the transm ssi on'83F A TEPARE PrbqAinpeyl ot RORIRspsTRYE SERGTSRY THOBEFEP8Y ¢ he si gnal
to be 12a, mounted on the back panel 11, on third shelf 12¢ and on fourth shelf 12d.

- Photosensitive sensors 30c include a photosensitive material. Preferably, the

20 photosensitive sensor 30c is a photovoltaic sensor 30c. The photosensitive material

responds to light in the space associated with the sensor 30c by producing a current,

voltage or resistance change. For example, when the sensor 30c, which is a photovoltaic

sensor, is polled during one instance, the voltage is at one measurement. Then, if one of

the items 37 is removed from the stack 36 on shelf 12b, because there is now one less item

25 37 in the stack 36, the photovoltaic sensor 30c can absorb more light, generating a

different measurement of voltage during a second instance. It is this change in the

measurements between the first instance and the second instance that indicates the number

of items 37 in stack 36 has changed. Likewise, if an item 33 is removed from group 32 on

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

30 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.



refl ected back to the detector. Any fraction of the signal that is not
reflected by an item w |l be absorbed at the distal end of the wavegui de.

- Therefore, by observing the nunber of reflections, the item nonitoring
system 10 can determ ne the nunber of itens in the 5 sensing space. It

shoul d be n%@gm.;,dg?stmthe tinme el apsed between the timpchhgsd@nat 1S sent
and the tinme a reflection is observed is related to the position of the item
causing the reflection (i.e., the clod&r the itemis to the signal
generator, the shorter the tinme). The wavegui de 80 has a width that is

desi gnat ed by di Braiewolait eehsagncafibg fabecaiid fronFP-type amdiN-yype sénscaidnaorsi on "c" in
Figure 2b f j.I I I.Ofh: tg 10 20 nmm

i teni on * rIGE SRR ARRLLEREE, BRRHSE, bAT A B il B 10 0.5
and di nensi gnll-teeroll pfocesh en fleniblelsubstvateyysucteasitimst coommBdaliyuvhilahlerfonPlowanges from
15 to 100 . i wEtin Epgure 2 of the wavegui de portions 80, 82, 84
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20 from store to store, and so on. For example, a shelf, particularly a shelf that is not a top

shelf, may have higher ambient light intensity at the front edge of the shelf and lower
ambient light intensity at the back edge of the shelf, For such a shelf lighting situation, it
may be preferable to position a sensor so that it senses only a portion of the shelf over
which there is less variation in light intensity, or alternatively two sensors may be

25 optionally calibraied and used to detect items in one SKU that are in positions (i.e., front
and back) that have different ambient light intensities.

Optionally, each sensor 30 may be calibrated during the installation process and/or
at one or more times after the initial installation process. Calibration may provide more
accurafe sensing or more accurate threshold-setting, or provide for detection of additional

30 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



Phot ovol tai ¢ sensors can be fabricated fromP-type and N-type

sem conductors, such as, for exanple, doped anorphous silicon. Preferably,
these devices are made in a roll-to-roll process on flexible substrates,
such as those commercially available fromlowa Thin Filns, |ocated in
Boone, lowa. 5 Qther suitable inorganic and organic naterlals al so give a
photoelectW99mW@§bahse that is, they display an el FEY*Froperty that
is a function of the amount of Iight4mhey receive, and nay be used in

phot osensitive sensors 30c. For exanple, electrical resistance may change
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light intensity, or alternative sSors 25 optionally
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di fferent &g%un leg{#ﬁg{e {g{tﬁ %‘flégarﬁéaﬁﬁgd; ‘ﬁ}) %hgrc?@tﬁﬁto?%lg}éﬁl tive sensor
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calibration variations will be apparent to those skilled in the art.

Information may be gathered from each sensor 30 (i.e., about each type of SKU) at
periodic intervals. Information may be gathered almost constantly or it may be gathered
less frequently. Preferably, information will be gathered at intervals ranging from one

25 minute to one day. It may be desirable to gather information at regular intervals, or it may
be desirable to collect information at times to be determined by an individual such as the
store manager, or when other systems or events trigger a need for information gathering.

The item monitoring system 10 provides quantitative-related information that is
sufficient to distinguish between at least two inventory states, such as “high” and “low.” Tt

30 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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"l ow') over a wide range of conditions. Wth <calibration to a particul ar
-environment, it may be possible that five states ("full,” "high,” "nmedium"
"l ow' and "enpty") are detected or any nunber of states. It nay al so be
desirable to calibrate sensors 30 for specific SKUs, which mght vary in
size, 5 el ecVPW&YRESi ¢ properties and so on. One pref’&T@aﬂoﬁg%@édure for
calibration of the sensors 30 includesathe steps of: a) neasuring a first
signal fromthe sensor 30 after installation in a SKU space, but before any
itens are plagestthdtul ciph@t vacd)) | fobs ' as "enpty”
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al nost const.gn A h S | Pref erably,
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day. It may Aermbwaly,dislsbelvas npgbhepringidadedna grapity-fetl shabgn badisilays,ovhemiss, or it
may be..desitable to Il ect infor ion at tines to be determ ned by an

i ndi vi diial slfjegﬁ a%sm Qtvﬁée:t%ﬂ% oornéoﬁ’%en%lgigh SPOPERRERYGY He Pons%lssot S0 event s
trigger a neeuxoved fromrtheofitonhdf thershgdt Tiasitmipy be hdvahthgaouso pirhige ia Reghsayemtaem 10
provi des quaglteg:ttaa ive-r.el ﬁ#@d i nf or mat hg’é}@hglgé is sufficient to distinguish

bet ween at |€&St ]%o\%onioﬁ% P&’f‘:%’ts%‘iheaé? "high" and "low." It 30 is
wi t hi n t he scopeFipiret Bd sdi3brespedtioely fibustrett thditdpf of tierthird dhekf $2ueftse 4&dr " hi gh”
and "1 ow", ba'#qr £ csustomer has removed items. In Figure 3a, items 4] are arranged in a group 40
20 towards the front of the shelf 12¢, closest to the customer. In this arrangement, the sensor
30a of the item monitoring system 10 could be calibrated to read “full.” In Figure 3b, six
of the items 41 have been removed. Since the sensor 30a was calibrated to read “full”
(" with twenty-eight items in its space, the system will determine a reading of about 79%
_ full, or this determination could be rounded to the nearest quartile to read about 75% full.
25 When enough items 41 are removed from the shelf 12¢, for example, fourteen items 41 in
total, the item monitoring system 10 may read that the SKU space is now about 50% full.
Once the SKU space drops below 50% full, the item monitoring system may send an

appropriate signal to the user,

A single sensor 30 may be sized and positioned so as to sense all or only some of
30 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 3{c, specifically placed along the area where



an exanple, "high" mght be defined as any anmount of itens greater than 40%
of the full capacity of a SKU space, and "l ow' m ght be defined as any
amount of itens | ess than WD 2007/ 002536 PCT/ US2006/ 024694 -25- 40% of the
full capacity of that SKU space. Preferably, the systemw || provide the
user wth the ability to choose froma range of threshold values from5%to
95% As pMAAHP5E di scussed, it is not as useful tBHRIPBEER er to detect
only "enmpty" (and, by inference, "nogi.enpty") because when the "enpty"
signal is generated, the itemis already 5 out-of-stock and will renain
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i tem.nonitori nog..syst,em.10 ma e t hat SKU) s e IS now
boat " s0vs Fuaift S0F RN e Rk Bk S S s enal Bl Rk B LG SRASE
noni t or i ng 4% yst temhatfiyenseliplandnead &§036 B4plFi at e signal to the user.

Figures 4a and 4b, respectively, illustrate the top of the fourth shelf 12d before and
20 after a customer has removed items. In Figure 4a, sensor 30c monitors only the front half
of the shelf 12d, Typically, customers will remove items from the front area of the display
or shelf, selecting items further back once the front area of the shelf is empty. When the
front area of the shelf is completely full, as is illustrated in Figure 4a, the sensor 30c may
be calibrated to mean that the area associated with the sensor is “100% full.” In Figure 4b,
25 five of the items 49 have been removed. Since the sensor 30c was calibrated to read “full”
with twelve items 49 in its associated sensing space, the sensor 30¢ will provide an output
that can be interpreted to mean that the space associated with the sensor is now about 58%
full, or this interpretation 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
30 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



A single sensor 30 may be sized and positioned so as to sense all or only
sone of 30 the space occupied by a single SKU For exanple, as illustrated
-in Figure 3a, itens 43 of the same SKU are arranged in group 42, which is
nmonitored by two sensors 30c. Four of the itens 43 are in the space of both

sensors SOCb‘ggg@%ngsgal |y placed al ong the area where P\@&?&BZ@Q&%S%

PCT/ US2006/ 6 the two sensors 30c neet. Appropriate callbration and
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guantitative indication of inventory. For exanple, he conbined output of
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about 60% f Wvner d3RFe BARRE DrefdrekedhIhve “facsto R4l if, Walall ihigs imhAsikfiu 12¢c, for
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that itenms 4edpaiemek antl® RekeithhAnleetoPRistRers 5reich ithd§). Nofe thitanuser had
selected 25% as the threshold for sending . a restocking nessage).

g
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four,
items 43 and § qustopghn fi9 amapgemienty ”Woag’lh‘i’flﬂt‘je. efRONIQERE FFBOC on t he

ri ght in Fi gureuldhe viliblated @vead ‘Gull oTabight 4b RicBeofitheifins43 hivewaerent i re items
43 and two half itens 432 and read "50% full” _Figures 4a apd 4b,
respect i vel yempyefySippefhe %%39%\6%&1@%3 tp &t  Folls Wi frenbreeighbigpEnding 20

after a custpsRlthdiafisor SODWiBGedd B 71% fullir 9ot @bABunde@ Bbs8dd BOcfunoni tors only
the front haW{l of the shelf 12d. Typi callgy custoners wll, renpve itens
I

fromthE frofpensnaughiiems ffargremoyed from the shelf|1gc, fererarprle. dgpriesnit@aseii it her back

once the fropfl &k8as&f30bbBehs i8h hohiori@PBlsiém 1A réal ehat The SR spice® Mk t he shel f
is conpl etel ull, as is illustrated in Fi 80‘”6 4a, the sensor 30c may be

cal i brat ed t@owWe8t HlhaPnce ts SKbwacedseps below d0%hifelh thefilemauanitening system 0004 f ul | .

In Figure 4by,28nd d ¥ghabb tleBeritha® MEnA dBaMs bbR&B:K-6 BRMRE 128 nce the sensor
30c was calibrated to read "full"™ wth twelve itens 49 in its associ ated

sensing space, _t BgsSENSH Fighe 4)Mrdl4b B R:4h 8 dRBorAlY Ridss the SKU space.

20 Sensor 30b will only detect items that are within the fringing fields adjacent the first
waveguide portion 80. Thus, most of the items in the SKU space will not be direcily
measured. However, customers generally remove items from the front of the shelf first,
and while the patterns of removal are not exactly the same each time, they are sufficiently
consistent so that one can measure only those items in close proximity to first waveguide

25 portion 80, making the assumption that each row of items is removed entirely before items
are removed from the row behind it, and determine the approximate number of items in

the SKU space to a useful leve] of accuracy.

Each SKU space is illustrated in the figures as occupying about half of a shelf, but
it should be understood that generally a single SKU may occupy a range of widths on a
30 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



that can be interpreted to nmean that the space associated with the sensor is
now about 58% full, or this interpretation could be rounded to nean about
60% full. When enough itens 49 are renoved fromthe shelf 12d, for exanple,
twelve itens 41 in total, the sensor 30c 30 output nmay be interpreted to
mean that the space associated wth the sensor is now 100% enpty. The item
noni t ori ngYQAYA5ay t hen send a message to the usSHCHUSISHMSAS 49 need to
be restocked on shelf 12d. Utilizingog.sensor covering only part of a SKU
space WD 2007/ 002536 PCT/ US2006/ 024694 -27 may be especi al |l y advant ageous
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t owar ds t heufenontverghedrlyensdne| TheBefhitionalf @ Smaill atnduritletimersik depetidenddr t hi s

arrangenent,, the sensor. 30b the jtem itqri system 10 coul d be

cal i brat ed%hFSPHI}léaé]d’n’r"h”ﬁW“. geneirﬁ{yr_bleéqj? témh‘filfe"@rm?’é’ﬁ er %gl[ewyetﬁ?“toé’rféenﬁﬁoﬁave been
renoved. Sihaesctidieinreamizeéd BGhe waderdal ahPictibe thsilong fRadadiistihg the vildsh

twenty-ei gh ens | t he sens Oa wi.ll read about 71% full or

t i it space or
coul d” be rBﬁﬁdioaefa@p&eﬁﬁ%éﬁﬁnﬁes'fgm\‘/\?\@’rf eé‘h%%ﬁ“ﬂ?“@ﬂ%m&f‘s Fet®r enoved from
the shel f dridther, iigroukhoa episiierell pal-tiveinfonh®IvE tolihowiwhat thé athtus dflleat sselfsor 30b or
the item nmonitqring system 10 .may re that the SKU space is now about 50%
for | o e et R e e R bR e S abet B R on t ol ng avet oo
may send ainfir@miivh iifeeqhdnely, fSrekarhflelond firtdler dafy, B @chethelchathe mdmaateRds on shel f
12d. .. Sensor 30b in_ Figu 4a and 4b is. a nged .di agonal | y across the SKU
space!® 20"@:HY c%%lteﬁcﬁaeg'ﬁfﬁmﬁ eé@fusf’f@?r@r{ﬁﬁg‘geg?‘%“ a’fﬁ‘?ﬂ#“tdhe fringing
fih el cSis adj agarntbeltabparénitfoghosemwsagl?ﬂhdat,mw&mgerﬁﬂnan{huﬁhe fosin vafl t he itenr;sI in
t he SKU space wi no irect] sur ed. weve custoners generally
renove iteﬁ?i’e q"lﬁ’ﬁ{wﬂ’fg‘ rrcf‘; S e"sﬁ%&ﬁ?%ﬁ?ﬁ”%&%&]‘?i | e the patterns of
renoval are notThekas tdoMitdring sysRfe] 088 fhsilly TrEnstdlBEM savefa] fodhtfonewRilh hY

consistent so that one cap peasure only those itens [n close_proximty to
first wav e&gﬁe,ofgr example, on a shelf, on an end cap, arid at a checkont stand. It may be preferable

20 to monitor certain locations because they are prominent and/or frequently result in higher
sales. Further, it may be useful to monitor items that are displayed for sale in several
locations in the store. When items are on sale or are being promoted with coupons,
advertisements and the like, for example, they are often displayed in several locations
within the store (including the wsual location for that SKU, but typically some additional,

25 prominent locations). It may be prsferable. to use the item monitoring system of this
invention to determine if restocking is necessary, and to determine the locations with the
highest sales velocity.

The item monitoring system 10 may further include specialized sensing devices
with different features or employing different technologies, to provide inventory

30 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



25 portion 80, neking the assunption that each row of itens is renoved
entirely before itens are renoved fromthe row behind it, and determ ne the
“approxi mate nunber of itens in the SKU space to a useful |evel of accuracy.
Each SKU space is illustrated in the figures as occupying about half of a

shel f, but {Jo SfRkssk be understood that generally a Sl’@%b%‘mgé%&%ay occupy a

range of wdths on a 30 shelf fromas snmall as about 1 to the
full width of the shelf. Sensors may be%of various sizes to fit the w de
variety of SKU sizes and shapes. Even if only part of the WO 2007/ 002536
PCT/ US2006/ 02ieddkeous2Badiipactespedalizal eabilpyicticitt (b eysRicll 0 i bainipde, ® Sensor, it

is still ablg to provi useful, .inf tion that may be used to adjust the
sal es plan, Rk 4 gﬁ%ggﬁ e pomrgynication ne g‘ggg bel ow. Preferably, the item
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or within a sgrgllméarmunt of time _of the time that the data is gathered and

processed. PreRiOiREREPOrgtebY IRERSPSfat i on is current or very nearly

current. The def iTi ﬂeébﬁtﬁ%nﬁv ' BBdds R twidfthd tefPmodifridensieaanpt on the
application, but generally be |l ess _than one-half, pref erabl y less than

one-tenth, o@es%@eg\nﬂ%"’? Apenbiandd;sheve, Beng inveriive jrethnds arevssil B helpipg any act i on

resul ting fromuBeiues orieailehtin S@LESRe thlr 8dles PRt reBXRATPIESse PrédutfitehRies 20
mnutes to nove an itemfromone |location in a store to another, it would

be consider ebplp bem th;rwge their splanaf sush iteres hasrd o da relateido shakmredugfitemat  shel f

was w thin tﬁ@béﬂlg't‘k‘éﬁaﬁ%d floth € {HIRLs H AR stofe Hﬁﬁ@dulst%ﬁie{Wblﬂ%ésq’?antn%ygat her
real -time information infrequently, for exanple, one tine per day, but

nonet hel ess 8t alﬁ‘l‘@ﬁ’riﬁ?qe@}ﬁe% messagss pndahe like fhet we edateddo F’Eec'éEétgﬁleaR@ y reflects
the status Oforte%nﬁybﬁsﬁneﬁmm{dliﬁpé&fy‘fﬁ% ﬂ:ﬁlta&%{eﬁtcbrder%pl\ﬁ&eldl wheg apparent to

those skilled in the art, the exact perfornmance of the stemw || depend

on the nunbemvworxsm eB R QpS ot theepheld lavel A tey Slﬁﬁlfﬂtéﬁfa‘fﬁ pe bsigent torhe i t em

moni t or iyng SM&%%E&&QCI%&&%&%H&ME@E %'Ue?&to@ked%ﬁ%@étoﬂe@%&ﬁc'rm within a
store, for exanple, on a shelf, on an end cap, and at a checkout stand. It

may be pref eAgignesuches rp&ﬁoql@ﬁﬁh%ves ais examiples obeseution sl heplanse they are
prom nent and/ or AsrdﬁﬁHﬁéatathJ 8 thh mrloB td?inggﬁen?ﬁ' sEres ﬁUf)mﬁg,othmﬁﬁy be

useful to nonitor itens that are |sp ay I n"sev | ocations in
the store. Whefirst amawst efispace At asfibtdnstanceyigh %@naﬁgnmfdhme@earwd Hecoupons,

advertiseme ”%a?ng?\:%ﬂdét@&deé € qudn@ify o8 1aHPErin b Bt AR FmPIrsFlle HssRhay e | 0

several |ocatl
20 the sensor. The sensor 30 may then sense the plurality of items in the first amount of

space associated with the sensor at a second instance, for example, a few minutes later or
an hour later than the first instance, and determine the quantity of items in the first amount
{ of space during this second instance, and optionally compare it to the quantity of items

that were in the first amount of space during the first instance, to see if the number of

25 items has changed. The information gathered at the first instance and second instance
from the sensors 30 can be sent by the sensor electronics 50 through the comrmunications
network to the computer 24. After 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,

30 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



within the store (including the usual location for that SKU, but typically
sone additional, 25 promnent locations). It may be preferable to use the
itemnonitoring systemof this invention to determne if restocking is
necessary, and to determne the |ocations with the highest sales velocity.
The item system 10 may further include specialized sensin

devi ces "%zog{mﬁsgar e%t f eat uresyor enpl oyi ng di ffelr[)%ﬁ:i'fmstz@é’ﬁ?‘fé*ogl esg to
provi de inventory 30 information on specialized itens such, as very
expensi ve consumer el ectronics. Such specialized sensing devices may

i ncor por at e4 QﬁﬂgQEloEﬂh%e%gﬂﬁﬁéﬁlsﬁxgagﬁélﬁﬁttheéerﬁbm biffothdr Wice0T MY T equire
speci al i zed .taggi nhg of itens, suc D tags on each item It nmay be WO

2007/ 002536 Priivgothe crmmies gy recgive law@m@&efcﬁarsthﬁ eenartel3Giheths alisedyi al | zed
sensi ng de‘éés@ﬁ&e&ﬁtﬂtlﬂﬂe SRS Thed- eﬁ)&fiﬁmlﬂg aglgnal LdEeefth :éant age of the
communi cation network. One exanple sul t abl m nmoni toring system 10
useful in t‘WéﬂtBWé@@maﬁﬁm@mﬂFﬁ@n nmttmagysitem Wesrepéatadd This izbcsss iRt ent
Appl i cati one SRéhAld ?Qﬁ; tem and

Met hods of st§|ﬁn EHH em ni tz%ﬁ&%te aﬁ’ﬂfol é M}ﬁg &lBP{e%&mﬂ th i s hereby
|ncorporatéﬁwﬁ?hme#mmeh%@hﬁﬁhea@W@@Hﬁxenmm@nmwm@wmeuhbdbm@r@'useful with the
item nonit 0 t hese

i nventive Qé s are Jé8¥nﬁ??%%b ngp&¥§mi$ﬁ¥§§5ﬁ?§¥§ﬂ§%% gsallers in
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busi nég8s pl an dhydmegemmmyma@mbmhmmmpﬂmn&ﬁuum®$SMBmsageﬂwamuofhe li ke that
are rel ate | & r uskn Plan may specify
that ar ep?{g%%r?e?ﬁr%?ﬁ %{%%g%t%%@%‘% 5’0%’8 Ofﬁ%(ﬁl\gg dma}fg?a%e mgf%em drops to a

t hreshol d Frevwed. For instancarope sqpeari3f ynay hawffiBatetiovithctbe @ed steftin tow obB o4 or e

per sonnel indi i t e e store's
back room Sﬁ%&ﬁ%&%@?&cﬁ%@%%@i oca%%%a“ﬁtglﬂgggaa e(’?egvagvelogg@(%‘;ogexecutl on of
t he pl an. E@llebesmf dbfedelatlb.vé;e ledationi df&mscrmmsﬁ@rsles@cxsl%sdsefmi i3] senses t he

pl ural ity f at. a firs stance with at
Penst one SrorhSTioidan o8 v 8 eRimeRE BEF sl pite B ) or ' tome
Wi t hi n t he tHiidrshdlf «f mow orie an&ﬂaspmb@paﬁmwdiva):re@ didptaly bat@ribhen salkensor. The sensor

30 th t.h | | jt t th i t of
asscr)r(;;l |y at eg ‘S”?‘fril’% eebag‘gﬁag Ejrfﬁ?ﬂ Dréhes?éiﬁwgmn?yngsﬂtqgﬂ%vgd Ellf %ﬂssgo&%%&%%é’,d%%mf Z\?vaﬁ‘lenut es

| at er or its easy accessibility and increased visibility, in comparison to the location in the row.

POS data collection systemns generally do not provide for a means to determine sore
20 location related information for items so processed. Data from such a data collection
system generally can only provide overall inventory informaﬁon while the item could be
out of stock at a specific location. An adjustment could be made to the sales plan, such as
increasing the retail space on the end cap devoted to batteries. In the example above, the
store has 50% of its full inventory of batteries left, but most of the batteries in the end cap
25 are gone, whereas nearly all the batteries on row one are still on the shelf. This is a missed
oppeortunity to move the batteries from the row one location to the end cap location in
order to increase the availability of the batteries to the customers, and ultimately increase
the number of sales of batteries.
The computer processes the data gathered by the inventory monitoring system 10.
30 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.



an hour later than the first instance, and determ ne the quantity of itens
inthe first amount of space during this second instance, and optionally
conpare it to the quantity of itenms that were in the first amount of space
during the first instance, to see if the nunber of 25 itens has changed. The
infornation‘gghﬁ%&ﬁgsat the first instance and second instance fromthe
sensors 30 can be sent by the sensor el ectronics 50 tH CEU§H/ a4

comuni cations network to the conmputes;.24. After a series of neasurenents
have been taken over tinme, patterns or trends in the nunbers of itens on

t he shel ves pragsigcshfl 29obe PEbrmdbbChultisle dMS SIS cdiiRet 'S ridMeRtdWE et hods
descri bed below. 30 In additiaon, in one enbodi nent, when the sensors 30
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time and dabferd oMRAnhEFarERS SUHSIER theiRRbh 3K Rlns Lsidg8fpad Py the item
moni toring systenl O.. This may be acconplished by the conputer WO 2007/ 002536

PCT/ US2006/ 2aiéued by-tasensers 30on g shelvaso Ekis informptiondohainfelde ussdn adjusting| ock i n
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inventory data fromthe sensors 3 ) y associated with time and
date data. Ielypndersessesito somdhaeyermesiuphat ofdtaes leaded the sliglves perdatt or y

i nformation fronmpthgdid ' | [ ' rocess may
5 be automated and?pgr#‘ggbnﬁpgégéaggﬁflyﬁfeﬁt??gsﬂ\%é]{tém{@ﬁ 85‘?&%@;%#&?%% one
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wer e taken. ition, 1nh ano enbodi ne e sensors 30 sense
t he pl ural i teptogifing duringreach dayt (which coudd beamwsmied yfthspme demmimaitrogalevion of t he

first amoun . [ ' : ne sensor 30 nmay
be. af 111 at S oiu R AE SR B 0 Bdsfl B Blere W nd ARG 012 22000 oy
sensor 30 nwytodkdangf foianotheresamyple, data heldrgraapedtb shavwdlicitg obitenishe st or e.

Col I ectj on . . | j f e i specially
usef ul H% or %&Vl g?}{ﬁlﬁ’lﬁﬁﬁgﬂ f {())Ig%{’&g%h @g?&‘?’??’%‘gﬁvé‘% %@P?@&géﬁ’ %’. \%E)(%’rt?g)g anpl e, both
| ocat i ons i agichpofsimitae o(rehaed iterhs leavirgtbd sheloés coud/be pecased t4 $howepdomzdp of row

five) may displ.a tteries on sale. ,Ho the batteries | ted on the
end cap nayv%g%ll?’éﬁgéésdvaﬂﬁuogﬁ B rogerfaa{’g?‘\éd\?o%%g Wgelﬁs‘om %n?ti‘erec asr{}ph?a.’%%fgassi bility
and i ncr eas eghld/begirdviedsed 4 showine@ing@aon the shelves dndeclatadfitens leavidgwde r ow.  POS

data col | ectipn. £yst e, OR0CT ALY 99,10k, RISYAP, g, @ means to determine

20 " In another embodiment, the information gathered by the item monitoring system
10 and processed to predict when customers will most likely remove items from the
shelves may be used to adjust sales plans related to the items.

( Another aspect of the present invention is a method of gathering data on in-store
inventory, analyzing the data and using it for automatic, real-time optimization of sales

25 plans, one example being keeping the shelves stocked with items for sale to a customer.
The processed data may be used to make a real-time adjustment to preexisting sales plans.
For example, the velocity of an item may be determined to be much higher today than on
an average day, so a sales plan adjustment maybe an order for another shipment of this
item immediately. Placement of such an order to a distribution center may be made

30 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



20 location related information for itens so processed. Data from such a
data collection systemgenerally can only provide overall inventory
information while the itemcould be out of stock at a specific l|ocation. An
adj ustment could be made to the sales plan, such as increasing the retail
space on the end c cp devoted to batteries. In the exanple above, the store
has 50% of WR¥¥Y¥® i nventory of batteries left, butPrdeo%P%He batteries
in the end cap 25 are gone, whereas mearly all the batteries on row one are
still on the shelf. This is a mssed opportunity to nove the batteries from

t he row On&eﬂ:@@@-ﬁbr@ thelshel el Bve tHd pas Phrde @Gt ir0Bcatibhn 1 Ris®8dn d?uﬂxt@?érease the
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offered in the store. For 'exanple, cou e col ecte ourly, and
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provide a variety of rmation tO a user. For exanp I nventory data

coul d be pliscesmnpl, tb@aver@mmézoreqfaglésso@p@cwym@tamp@thasoqlbawwgm@fnle shel ves by
day of the igless B abQHDRIdMnd BSribdflal WRR ongfda{a;usf(ageac ifagha @l the end of

each day, versus those present at t egihning o ay, taking into
account thénunber of itens that are added to the SKU | ocation by

restogking durifyg ?&&Qedqﬂbéfﬁo\é}@: ﬂen?ﬁ%ﬂr ﬁ%ﬂﬁ‘}bpﬁseh'ﬂ?n%ﬁ% | tem

noni toring device obtain rom ot ources, “for exa data entered
by the per é@nexdmplnga rpthléstonee@ms@k@rmgnyoduumadwbnm@maemt@m@uf@w@ teoul d be

processed f.]t the tinme of
each day o%ﬁi'?% Weﬁ'ﬁﬁg@& #gto hd@@gjﬁeh‘%ﬁ}%@&ﬁe{ﬂﬁdw&ﬂa c&?%up of simlar
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var i ati ons 53t d @6 Al R tontisly 256 AP SbIAMefllg Bis ypeks. 1 n anot her

exanpl e,
20 SKUs) to be ordered, produced, shipped or received by the store; the product mix on the

shelves (i.e., the amoumnts of several related SKUs, for example, scented and unscented
laundry detergent); ordering procedures or business rules for placing orders for items and
for retumning items to a distribution center, warehouse or manufacturer; pricing of items;
location and/or means of display of items within a store, including multiple locations, aisle
25 displays, checkout lane displays, end caps and the like; amount of space used to display a
item; communications to potential customers, such as advertising in newspapers, on the
radio, or on television, by direct mailing, announcements in the store, and use of various
other forms of media; coupons, rebates and other special offers related to the items; plans
that will influence store employees’ behavior, for example, the items sales personnel are
30 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



coul d be processed to show inventory on the shelves and velocity of itens
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changed sal eBSO Mtaﬂfimladnﬁays.nﬁ\eatdretﬁﬁﬁucﬂxﬁlﬁnprbmaﬂ‘ssmmsbpémﬂnoeaoPm;l 3 as soon
as possi bl e. ny.. hods of process oII lOﬂS of re well known
to those ski'f eerayqlﬁgthfﬁﬁf%@m‘atgfmr%th&g’?% ‘é‘?ﬁ Qt}?sr%a%ﬁ%ﬂ ﬁ P& rating the
processed dai atitipaion derestbakingaksaiten] @, the shsmsairomim sadsn &Eizﬁlghmﬂ&h&ean d

verags pundE P PRV e hRren A eebou & SeshiRy dghe Sy e Lsciul o

process t he holatags, Edl:ewmiedmﬂma&ﬂns $iieS bllam kmhat(ﬂnﬁc m@mﬁ@m&m@&aﬁuﬂat a points

outliers nd so rocessed data fromthe itemnonitoring system
g.O may b e) ugétardw l%aﬁg P% Hohdayspmﬁ not beeincreased g sy
In another example, a retail store manager sees from the processed data that the
20 velocity of Item A leaving the shelves is much higher in locations 1 and 2 in his store,

while Item A has a very low velocity in another location 3. He also sees that ltem B has a
very high velocity from a location immediately adjacent to location 3. He modifies his

( sales plan to use a smaller portion of location 3 for Item A, and to fill the rest of the space
adjacent with Item B.

25 In another example, a retail store manager sees from the processed data that the
velocity of Item C averages 20 units per hour after 5:00 PM on weekdays, but only 5 units
per hour before 5:00 PM. He also sees that Item D is out of stock by 5:00 PM on
weekdays, but before it runs of stock it averages 30 units per hour. Item D and Item C are
identical products except that C is unscented and D has an added fragrance. Based on the

30 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.



(for exanple, a retail store manager or a product marketing nanager at a
manuf acturer) to adjust a preexisting sales plan or to devel op a new sal es
plan related to the particular item(s) being nonitored by the system A
sales plan may include any of the followi ng: the nunber and tim ng of

uni que it nly referred to as stock keeping units or 20 SKUs) to be
ordered, &’gsl%ﬂg@@gggoshi pped or received by the stor CTUIOIBMEct mix on the
shel ves (| e., the anobunts of severg. related SKUs, for exanple, scented and
unscented |aundry detergent); ordering procedures or business rules for

pl aci ng order %Jﬁsseﬁtnm\@%m&%umg Rtk fiBRe drdodeibihad blolBlt | 0N centeer,
war ehouse or manufacturer; pricing of It ion and neans of

di spl ay Jf mprresesaled plari and ﬁn@@@mrfommmlh@uMhemsqdlr@eatgﬂamdons aisle 25

0L SPl ays oG KU prd ARG IER LD S0 afsaeéus%@gepa{h?ctﬂuﬁsh unt of space
used to display a comuni cations to cus rs such as
adverti sisHeptipps, baemvasrmrsgfﬁc@nt datagolleced ibver SllfﬁClGIﬂ tie ieprbedaombistry di r ect
mai | isng, 2R E@F\% \V ther forms of

medi a; coup%%gxgﬁge a "Z‘E& gkgll%iﬁgttozitg@ﬁ@nee%m? &%??tg{eg “F e#o %éfaéfd% El]f’ he itens; plans
t hat wi | Irethoval oféteme bsthe custoersys| Sycéemédxdnehmfannmonfcmbeemmpb@usttfbne itens sales
per sonnel,, instructed.to pro te| opne-.on-on ctions with
custoners gﬁs‘g? g’%#n?l’gletr? i gltems rfiﬁga) parli’agur St?“’P“?fg% Bacrﬁcuﬁaé of itens by
enpl oyeeslgcahﬂfvmarﬂ@elm::tincﬁasa stabsmfthcfsarterm(arrpl e, items which are given

priority for the '%ﬂa th L. f where the WO
20071002536 P%?’%g%%o Bl Peaile rlT’%% é‘jn °°¥1%n8§"’é*e‘i%’b‘8§%’f°r5¥ # 0 a customer)
or tle | qgethtredby ibé it¢rh mnmttmhasysamemfabne shednldbedadd ondainvextpiyrdatai on; | ocati on
of high e 0SS rketln tion.of. ite hat m ght be
pur chaseg% %ngdo&n%l}oqge{r Q'?ﬁpmglde Yasgurﬁ%t g %"@%@e g’gagﬁﬁ%gl) Yand so on.
Sal es pleammplasmyca ac the derhoghaphicsafaswnas ¢wtonm3|catlﬂ l‘ms;mbfrxad oepta@pked, a plan nade
specify 0 appi.n fore Ch st.mas. Sal es pl ans
may spec??%?%Fﬁﬁ'g‘n amaqn%ergé P%%&ﬁﬁ%ﬁ’t%?m ’8E \ﬁgeﬂj Qﬁ? SRUIRIFS °%%la“5a manuf act urer or
shi pper. O"f'hnrdaxmrpélacdtaosgdﬂ&&drbbramtemm)onsmswemmammdudﬁthof noney that a
manuf act yr tp the retajle v i s.displayed in a
deS|ul F abl L%IF%% %ﬁg%ﬁga{)ﬁ@a’s °8 5O W"%félgl\mé'-? uslaﬁeépft %éa%’rerg rempved nost
f r equent loystdayer curséye datasn tierweaiher; emrzaméermng it platestentof adiestzmg kigoem a shi pper
10 for a.l te delivery. ong exa r oduct rketing nanager observes
fromthe 1%%8585’3@(?08‘5’%50 pr?fﬁlgf’teatﬁ‘?éncgﬁ(/%‘m(%?@m&ers a‘B’%&W’%ﬁT‘Qr itemis zero
(that i s,mdrieeing plam@ﬁmmspgensﬁmkﬁonbydﬁaﬁaldal‘g'asome ]&&eguiedméardiZ Sat ur days.
Thestorelnwh at]thlsang) H sold.is ed”u % (()

data, store oyalty program data; 1stnbut10n center 1nventopy ata; shlppmg ata (for

20 example, advance shipping notices); employee data such as sales incentives earned or who

worked during a particular time period; historical sales data; or event-driven data, for

example, the occurrence of a natural disaster, a news article or TV report about the health

benefits of certain items, such as sunscreens or healthy foods, or a product recall, and the ;
like.

25 For example, the invento  ry data in a first collection of data gathered by the item
monitoring system could be processed to determine the velocity of a number of items
during those times when the data from a source other than the 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.

30 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



so he nodifies his sales plan to increase the nunber of that itemin his
Saturday shipnents 15 in anticipation of restocking the itemon the shel ves
around 2:00 PM He mght further see that the two Saturdays when that item
did not go out of stock were during Saturdays near holidays, so he further
nodi fies hi |l an so that those two shipnents at ur days

| ocat ed nea 0%0%%/&%5355 wi |l not be increased. |In anot %grkg?g&ﬁ?w? a retail
store manager sees fromthe processed3data that the 20 velocity of ItemA

| eaving the shelves is nmuch higher in locations 1 and 2 in his store, while
|t em A has datageylq be progesssd Uniete;mimﬂiamdod’memfmwtwm aaaartidaelalal so sees that Item
B has a v C: r acent Lo | ocati on
3. He nodi 1(‘%? chﬂlflllgglt\épél% llsi)%fefd a&‘?& cﬁtutls)qé{%gas% e‘?’ a]tomby P8¢€atton 3 for

| tem A, andn e diffeieht lodatien wﬁs& différentiadvestjzeromt. 'Rd-jsale:eplan m&ghhbclaﬂﬁnﬂte&o 25 In

the vel oortutegpeifylell & e SR BRI e 1B el SRR o o
weekdays, busentoryl dataBniginibe sombiveed whithpbinbeffsaledata aﬂﬂorlahﬁ)pih’@dmaﬂ sees that Item

Dis out of kdays. t. hef or uns of stock it
aver ages S@I%%\S%sogéénrl elglﬁgrﬁlf]‘éerlﬁoﬁ’%Fﬁoié?lgﬁqt%yéalﬁaga’olrg)el l?fch, products except
that Cis uereptesdot adidatén haslexanlraaﬂdﬁ& ekarmglé, avestoryBasedthasd b\h:ea 30 data, he

concl udes that S cu ner D and. q typically

when D is PSR nglmgtnﬂéﬁoh aS'H@W "l?%?gy h‘f’%nlhﬁ 38%*-%?55%&?%8?15%@ ﬁﬁr ger orders

for Item Ddandvenialsh@e periot detifie, bippestih@ tintGiend arefbeing stoldh;e salddH12007/ 002536
resent inventive t hod uI d be used for

PCTI US2006/ 024694 -.34 The

internfttedt® 2%?’68’89}&%‘?%?%“ %P%jﬂél(?f kehind & copicr 4R, deter the s B 8Fe%sRd £ i nanci al
(per f or manc eherdie aﬂaﬁ'gdﬂﬂﬁﬁrdlcbﬂew&ﬁ%erqﬁﬁﬁ@ s &ﬂﬁvedfﬂgﬁlﬂlal%ﬁcy\ﬁes dfiengr esent

i nventive thgyu%coul al so bg ed t %V&llct f ut ellke si tuations,
by processiWGEURTFT @i ogatope ‘B}EI%@'E‘F 8 maée(ﬁ“?tlsl’} IFPS RS Y provi de a
history 5 ahd dﬁetlamtdi@tbelsamawts ktefeqBisbritiell e:rhyaab;mlet &ad@te@ﬁlﬂénlﬂﬁy a@ends and
future behavi o rela l&ﬁ éo I he enova |tems b}/ a u ners. Such
pr edi ctlve’?ﬁl? VERAROPEY (ﬂlatf‘bo‘ﬁﬁnﬂ’élF efigye elapse ﬁﬁ?"@";ﬂ HEMSpunt  of
certaimg i teﬂ&e@Iisdemesd;dlﬁﬁm&hméltbﬁu&mmsﬁﬁaﬁlenﬁﬂeqnsbﬁc@s@arti cular I ocal
event that hel pf“ i ncrease sal es of those jtens i ments, the

her
predi ctive i nf ot PPEHCIEBHIRe Ry gy ddta som 1H‘?ﬁe"i’?fl'tﬁ°§}“‘8§§aie‘ia?d“ % hered by the

i tem noni t Ghdidagk thaf SrRR ifeths bRl Qory Rftle G irfshBishilaRAE stidedtingthavemnt ory dat a

conbi ned w, t h ot her_ data grow ded by sources ot her an the item nonitoring
system Fo fitems are purchased by shoppers who want 1o get into and out of the store quickly. A sales

plan might be modified to locate these items near an entrance or check-out lane or the
20 sales plan might be modified to locate such items adjacent to related items that a customer
might purchase if so conveniently located.
In another embodiment, data can be gathered and processed by the item monitoring
( system to provide information about what locations throughout the store have the greatest
| velocity of items leaving the shelves. One source of revenue for retailers is the amount
25 they charge to manufacturers for the placement of the manufacturer’s products in
particularly advantageous locations in their stores. Such placement and fees could be part
of a sales plan. Retailers could use the inventory data gathered to modify their rates
charged to manufacturers for those premium locations.
The present invention has now been described with reference to several
30 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



exanpl e, data on the denographics of a store's custoners could be conbi ned"
or processed together with data gathered by the itemnonitoring system 10
to optim ze sales plans. Qher data not related to or gathered by the item
nmoni toring systemcan include the 15 foll ow ng: point-of-sale data; data on
store denmpgraphi cs and usage patterns; data from custoner surveys; data on
the weat heV92¥3P%>€oncerning the placenent of adver PCSURHIEPRHRS in the
store; an econom ¢ profile of a partigular store's custoners; advertising
and marketing plans (pronotions); general econom c data such as gasol i ne
prices; cr@fidnedal ¢ind Q;Sp%.renﬁB Bloe k@ in the 21 tﬁﬂ'}rﬁml cihgbs ol Rididdbuf | on center

inventory data; shipping data (for 20 exanple, advance shipping notices);
enpl oyee dit embagimentsdlessrbedvithaw dprarting Srometheeepect theriventigsy Aaws, Mari ng a

parti cul arscB]Ber@ﬂQ?)Hséﬁgmv@gﬁﬁ &Iohﬁ%tb% 4gﬁ§d Q%@axa&@eﬁl’seaﬂ& sﬂfchﬁ’e%” data, for

exanpl e, the occurrence a natural aster, news article or TV report
about the mbﬁﬁhermhéﬁfﬂﬂig bﬁﬁhec,stﬁctﬂewsrﬂew@%by thm!@mua@ ofthestaireep or heal t hy

f oods,y or ﬁ% “?Qd the 1like. 25 For exanple, the invento ry
data in a first co Pectlon of data gathered by the item nonitoring system
coul d be processed to deternmine the velocity of a nunber of items during
those tines when the data froma source other than the item nonitoring
system indicates that nany of the shoppers in the store are nothers
acconpani ed by small children. The conbi nati on of the processed data is
used by a person to adjust a sales plan. 30 For exanple, the |ocations of
itemas specified in a sales plan m ght be changed so that itens that have
a high velocity when nothers with small children are shopping are placed in
| ocations that are nost convenient to those shoppers. |In another exanple,
the inventory WO 2007/ 002536 PCT/ U52006/ 024694 -35- data could be processed
to determne the velocity of an itemwhen a particular advertisenent or
sign is placed adjacent to it and, optionally, the velocity of that sane
item in a different location with a different advertisenment. The sal es pl an
m ght be adjusted to wutilize exclusively the advertisenent that resulted in
hi gher sales. In another exanple, 5 inventory data m ght be conmbined with
poi nt - of -sal e data and/ or shipping data and processed to conpare in-store
inventory data to point-of-sale data, or to | ook for exceptions that
indicate a problem In another exanple, inventory data gathered over a
period of time mght show a higher velocity than the velocity indicated by
poi nt-of -sal e data over the sane perlod of time, -suggesting that itens are
bei ng stolen; a sales plan




10 m ght be nodified to place those itens behind a counter to deter theft.
For instance, if there is a large difference between the quantity of itens
renmoved fromthe shelves and the quantity of items sold over sone tine
frame, it may indicate that such itens were stolen, and an alarm may be
sounded to store personnel. In yet andfher exanple, inventory data mght be
conbined with point-of-sale data to determne the tine el apsed between the
time 15 an itemis renoved fromthe shelf by a customer and the tine it is
purchased. In yet another exanple, inventory data conbined with

poi nt - of - sATIeAIMB:a might indicate that certain itens spend very little tine
i n shopping carts, suggesting that such itens are purchased by shoppers who
want to get into and out of the store quickly. "A sales plan mght be

nmodi fi ed td.| oc&wsethodefadjustingsa salesiplanycomprising the stapsofieck- out | ane or the 20
sal es plan m ght be,, rmdﬁ&ﬁs P?&gaw&ca e such itens adjacent to related itens
that a custorrer pnveni ently | ocated. |n another

enbodi ment, dat fqglmg .by the item nonitoring
systemto provi gm I'n orrra 1on a @%\@?ﬁﬁ@@a "ons throughout the store have
the greatest vel oci atleasf orietserisor, whareinthe snsorsseyepluralincofiemsdea fifst r evenue
for retailers is the anount 25 they charge to manufacturers for the

pl acenent of the nantmeunt of paceasscintadovith the sensory wherein dhe senson{s-64Palik o us

lan. Rotailers cour tf e Y Fﬂ@ﬂe%@%%ﬂwﬁfifé%ﬁmﬁﬁa%% i1 rates

charged t o manuf act U EdrimiifiéatiohOmdwaikeadum | ocations. The present invention
has now been described with reference to several 30 embodi ments thereof. The

fo(rjegm ngd_det ai l Ied dempqw;mmfsvnmmmmmfomogmwgemrcgan ty of
under st andi ng only ecessar imtations are to be understoo
therefrom All paten&g""&ﬁg’ ¥ Pﬁwlbns cited herein are hereby

i ncor por at ed bygm,.é@ { dfins 8 R Gid@Ree: |t Wi Il be
apparent to thoSe s |$1y§.9£ ?ﬁw art t%ﬁﬁt cﬁlgngels)écan be made in the
enbodi ment s desrecodding the ddtoarid tihegahidni theinformatidnheasgatheredaduriignthe finstent i on.

Thus, the scopg of the present invention should not be |[imted to the exact
details and strWE®B¥s described herein, but rather by the structures

described by th@g@&%ﬁﬁ%ﬁﬁn&t%tgh&érﬂﬁnetﬂ@&lumgtytéf?teﬁ@wltﬁﬂ\'tﬁ@f‘&t of those

structures.
amount of space at the first instance;

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;

determining a pattern of items leaving the first amount of space based on the
information gathered from the inventory management system at first instance and the
information gathered from the inventory management system at the second instance; and

adjusting the sales plan related to iters based on the pattern.

2 The method of claim 1 further comprising the step of:
recording the date and time when the information-was gathered during the first
instance.



CLAIMS: 1. A method 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 itens in a first anount of space associated with the sensor,
wherein the sensor is capable of sendBng both itens containing netal and
itenms containing no netal; a conmunications network; and a conputer, wherein
t he conput & r edbe wmethodrof claingi i forthdr comprising the stepsrof: t hr ough t he

conmruni cations netwprk;, gathering inforpation fromthe jtem nonitoring
syst em duri ng a'?cﬁgnﬂth%ﬁ%fﬁé%‘{"mgg’b@@F%bWﬂWW%Me
i nfor mat i onpigpegat hered during the first instance, processing the

information to deternmine the quantity of items within the first anount of
space at the first instance; gathering information fromthe item nonitoring

system during a_second ,instance; processing the information fo determ ne
the quantitdy of ﬁ? ojof elaim {,ryehergin &m&mwwpaﬁnﬁmws%ond

i nstance; (d L #4 itens |leaving the first anmount of space
based on tﬂ‘g‘;“ﬁ?ﬂm{%‘ﬁ&é‘g?ﬁ% fromthe inventory managenent system at
first instance and the information gathered fromthe inventory nmanagenent

system at the second instance; and adjusting the sales plan related to itens
based on tHe paﬁﬁémﬂhodzfdmi,mmﬁimm&iemlﬁsmmbﬂw@&ﬁf@wﬂt he step
of : recording the date and. tine en the informati on was gathered during the
first i nstﬂ%ﬁ@@@ﬁ%ﬁﬂgﬁ%ﬂgﬂs ﬁﬁ%ﬁ%@'%ﬁé?spﬁfgrﬁ&ﬁﬁﬂﬁgthe st eps
of recordi Rgmt Afend 3 BmR W rebleiBH tlafhui géaﬁ@ itheM@s gat hered during the
second instance. ?.rﬁ‘?ﬁe rﬁ&!{eﬁ%l&ﬂ%}%‘scl al mtgf e?ﬁetﬁrll the processing step
conprises determning the location of the first amount of space. 5. The
met hod of claim.y, wherein adjusti t he sal es plan includ redi cti ng when
6. %' ™ The method of claism 1. whertls the Salcs plan may comprise on¢ of the 9
following: number of items ordered, shipped or received by the store; pricing of the

items; or Jocation of items within the store,

7. The method of claim 1 further comprises charging manufecturers 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,

8. The method of claim 3, wherein the pattern is determined without the use of point
of sales information.

9. The method of claim 1, wherein the phurality of items within the first amount of
space are a plurality of the same stock-keeping units,



custonmers will nost likely renove the itenms fromthe first anount of space
and stocking itensahead of tinme to replenish the first anmount of space with
itens. 6. The nmethod of claim1, wherein the sales plan may conprise one of
the follow ng: nunber of itens ordered, shipped or received by the store;
pricing of the itens; or |ocation of-3¢tens within the store, 7. The nethod
of claiml further conprises charging manufacturers of the itens prem um
prices for 10he Aun¢thedofiadjusting asalesphs; comprising thestapsef:anount of space in the

store where the itens are yemgved. f.astest by custoners. 8. The nethod of

claim 3, wherei Hmy@%ﬂegpﬁnﬁata&oe&msned wi thout the use of point of

sal es informati idthe ahh bl Es?énﬂ"cﬂinﬁn'si ierein the plurality of itens
P‘%;no&nt 0 Rhdng Sy i H

within the firs space are a pllrality of the sane stock keeping
units. -39- 10. A nedthest ok sendpr, sthereipn the seasor sensesmplutalifypofiitemadn a fisst St eps  of

providing a sales plan related to [teng; providing an. temnonitqring
system conprising: #Boynkgl W%@&%M’pwgﬂ@"wgmﬁea
plurality of itens i, ' . -%ﬁwﬂw%ﬁy bintkdine sensor,
wherein the sensor iégsg%%ﬂﬁ)‘?%téh'to ésé’gﬁrllny 0 itens coﬁ&g}mﬁi ng metal and

i tens containing no geinfthunicatiogOmearkcaidi ons networ k; and a conputer,
wherein the conputer receives information fromthe sensor through the

conmuni cati ons net wo ¢ompyierisherein thecomputan neenives infatmation fioanthesam8e0or i ng
systemduring a first _instance: rocessing.the information to determ ne the
L

gquantity of itens w "of space at a first instance;

gat hering inf or%ﬁfb&ﬁﬂ&ﬂ%&ﬁﬁﬂ&ﬁ g?gﬁ&ﬁntdﬁﬁn'gh%mﬁhé@“ ng

system and ad] g the sale an re 0 Itens based on the

i ntinmation fronprobessing thninfonnationrto delermjret thequantitytdfitems withinghebitst r el ated to
the item nonitoring system . .. Fhe nmethod of claim 10, further conprising
t de; st ps of re%?‘g\"-ﬁési’@?re“& I84°¢i me when such information was gat hered

Che o9 anaC ot | SlatneliR sBfifition from!sblircdPhot Wl to the'hdfh bmicbity s bm AP | S1 N
adjusting the sales plan related to items based on the information from the item
monitoring system and the sources not related to the item monitoring system.

11.  Themethod of claim 10, further comprising the steps of:
‘recordisig the date and time when such information was gathered during the first
instance.

12.  The method of claim 10, further comprising the steps of:
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; and
determining a pattern of items leaving the first amount of space and determining
the influence of the non-item monitoring system information on the pattern.

13.  The method of claim 10, wherein the non-itemn monitoring system information
may comprise one of the following: types of people shopping within the store;
advertisement located adjacent to the first amount of space.



gathering information fromthe itemnonitoring systemduring a second

i nstance; processing the information to determne the quantity of itens
withi,n the first amount of space at the second instance and recordi ng
thedate and time when the information was gathered during the second

i nstance; and determning a pattern cof#f0itens | eaving the first amount of
space and determning the influence of the non-itemnonitoring system
information on the pattern. 13. The nethod of claim 10, wherein the non-item
noni toring ,gyst

i nf I : i f the.faollow.ng: f
peopl e shod i ng 'f’l wnﬁ?dor{atgiag‘gépg%ergﬁ%hos%e ?r‘ggtsgfmt p ﬁg&%@ﬁ? "t’%pte?leo
first anoundeafibn mﬁﬁ%ﬁﬁggfééﬁrﬁgﬁoﬁﬁbﬂwf claim 10, wherein the

processing step conprises determning t ocation within the store of the
first anmount of space. 15. The nethod of claim 10, wherein adjusting the

sal es plan includes predjctin when custoners will nost |ikely renove the
items from¥he The: tﬁl?’% s%&'@@@hﬁé“% 6&4&%@@@”@%@"& time to
repl eni sh t ' PR _ cl ai m 10,
wher ei n th%&%@%@%@#@gﬁm‘@%\%@%s %m#@ﬁ%{g@%ﬁ%g er of itens
ordered, skiopEifgliahs dRACOMRHe RreplBEsiEhefifst ambint bf'§abé withflems.t ens; or

| ocation of itens wthin the store. 17. The nethod of claim 12, wherein the
pattern is determ ned without the use of point of sales information. 19.

The net hod,of cl.aim 10 erej he, pJ ural i of items within the first
arount. of - 18pacEhepehad pf iy yhereinthe ales plah sy compBRe et ¢ 10| A
met hod of Wiy nSbdrls? Ll -p%&p ce@\%fi | kel dHingt of
providing an it 'Hr%nl tosf?rgé\bﬁgg*scta’e%! colrsrlgfl Si ng: ﬂ? sen’sé)}‘rac,l@\)\‘ﬁgr&ei n the
sensor senstems;ar eatical oftitenn fwithirethe store. a i rst anount of space associ ated
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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 itern 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;



anount of space; -41- gathering point-of-sale information related to the
Itens, wherein the point-of sale information is gathered when itens are
sold.,and -determ ne the quantity of itens sold by the store; determ ning the
di fference between quantity of itens renoved fromthe first amount of space
and quantity of itens sold by the stogge. 20. The nethod of claim 19 further
conprising the step of: activating an alarmto a user if there is a
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steps of: provamoundofispace and quantity ok bythessae: providing an item
nonitoring system conprising: at |east one sensor, wherein the sensor
sasses a plurality of itens in a first anmpbunt of space associated with the
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processed, wherel n the sales plan conprises pricing of the itens or

| ocation of the. itens within a 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.

23. A method of adjusting a sales plan, comprising 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 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 monitori'ng' system during a first instance;
processing the information to determine the quantity of items within the first

amount of space at the first instance; and



42-
adjusting the sales plan related to items based on the information processed, wherein the
sales plan comprises pricing of the items or location of the items within a store,



