QUEUE EARLYWARNI NG SYSTEM Fi el d of Invention This invention relates to
systens for efficient staff deploynent and rostering in comercial and
publ i c plwoesosussiteas banks, shops, supermarkets, depar POBNU28d6m0EST7
libraries and the |i ke where service is provided to custoners or the
public. Background to the Invention This invention will be generally

di scussed in relation to staff managenent for staff at checkouts, cash
regi sters in supernmarkets and pointslof custoner service in retail space
but its application is not so restricted and can relate to any situation

where staff nunmbers MUGUETREARRY WARNING SYSTHM! such public or
custonmer demand. Staff rostering or human resource nmanagenent systens are

used to edul e staff resources to the shop floor generally at |east a
week anﬁag‘—cl—m%h in advance. This gives staff reasonable notice of
their peggl ﬁgze'?ltﬂiofntdt%%atggF&sﬂs@exﬁé’f&%ﬁ@i@ny%ffgiegﬂbyﬁbngb!h&'%ét@ﬁﬁgw thin
constraints I npose y the “conpany's busi ness guidelines, enployee awards
and @t han coagrbriilemsl public pasessurh dshiesksssistpepsupermeskats) y hi st ori cal

i nformation such as sales information which is used to_project sales and
t her ef ordeparanentaiatasy Ebiagies angdehe likgmehengwaageerisRroXides thse this to ensure
payr ol | cogél_fgl are kept \iu'thi n budgeted | evel s. Once checkout and custoner
servi ce CEHFReRLFdNEEMPCost ered on, nmanagement can usually only make
productivity adjustnments by allocating these staff to other duties. O her
t han cash transactions, their duties extend to include custoner service
assi st arfgkopagkd bgthels@ntipg, attendance to acci dents and adnini stration.

10  This invention will be generally discussed in relation to staff management for
staff at checkouts; cash registers in supermarkets and points of customer
service in retail space but its application is not so restricted and can relate to
any situation where staff numbers must be manipulated to cater for such
public or customer demand.

15
Staff rostering or human resource management systems are used to schedule
staff resources to the shop floor generally at least a week and up to a month in
advance. This gives staff reasonable notice of their pending shifts. This is
conducted using strict guidelines within constraints imposed by the

20 company’s business guidelines, employee awards and other regulations. The
basis of these systems is usually historical information such as sales
information which is used to project sales and therefore staff numbers into the
future. Management also use this to ensure payroll costs are kept within
budgeted levels. Once checkout and customer service staff have been

25  rostered on, managérhent can usually only make productivity adjustments by
allocating these staff to other duties. Other than cash transactions, théir
duties extend to include customer service assistance, packing, cleaning,

attendance to accidents and administration.

30 This number of checkout staff needed is usually based on previous sales and

items sold for a particular time of the day. The numbers are designed to



Thi s nunber of checkout staff needed is usually based on previous sales and
items sold for a particular tinme of the day. The nunbers are desi gned

t oopt i M swocueliBrEs service |evels, and open the approprPcatad2memioas77 of
checkouts for expected arrival of custoners. The chances of predicting the
custoner service denmand and checkout nunbers is not efficient and it is
becom ng nore difficult due to the conpetitive pressures of real-tine

mar ket i ng. Consuners are beconing | ess predictable because they are nore
enpowered to nmake choice, |ast mnute decisions and change. This can

qui ckl'y HestisO¥udihiep 288/ibd 1dviels, 8hid dpeH eheappripridts nRfEberssr vi ce bal ance.
Staff rostering systens are used to allocate an appropriate | evel of staff

to nmeet chbéomefts exfpectesltarnival dbcomstomets.| st managenment are keeping these
|l evel s to a mnimumto keep the operation of the store viable. Changes are
made to take into account |ikely fluctuations from day-to-day and

week-t oweek. However, .the i nply. ¢ . predi ow many peopl e
are |i k\eﬂﬁV %n%‘?ss?’ﬁ?feéé‘ih&é %ﬁxg{ogn %?&3%7%?9%%81@%@?%%#2 store w ||

| medi atg) b&%?@ﬁ@téﬁcie?i@%ha%%wcoﬁﬁﬁ e dfficulic@ué fo tHeer e are not’ enough
staftf on the tloor to service these needs. Too many staff will increase
oper at i alpcBiepredanes efwrasilitime emdketing. uUSonswmefs arstheadirgng davrd

di ssatisfaction. It is the object of the present in\(enaion fto use real-tine
i nf or matprediciidebecavserihempare Brore gamANEGTed kp & Qichs taskRNIEE i nto t he

Servi co daam It EEat B CHENHRyols PoRARHE pRet Rl Lo "
requir edcus%rﬁ&%@ic}é’baﬂﬂcfé. systemis designed to achieve overall
i nprovenent 1 n store productivity, econom cs, customer service |evels and
custigmer satisfaction. Brief description of the Invention
Staff rostering systems are used to allocate an appropriate level of staff to
meet the needs of customer demand whilst management are keeping these
levels to a minimum to keep the operation of the store viable. Changes are
made to take into account likely fluctuations from day-to-day and week-to-
15  week. However, they simply\carmot predict when and how many people are
likely to visit. Large numbers of visitors entering the store will iminediately
create an imbalance of customer service if there are not enough staff on the
floor to service these needs. Too many staff will increase operational costs. -
Too few will lead to customer frustration and dissatisfaction.
It is the object of the present invention to use real-time information about the
number of customers who have just walked into the store or department to
predict how may of these people are likely to want service and generate a sale
and the delay until that service will be required. Ultimately, this system is
25  designed to achieve overall improvement in store productivity, economics,

customer service levels and customer satisfaction.

Brief description of the Invention

In one form therefore although this may not be the only or broadest form the

30  invention is said to reside in a method of deploYing rostered staff in a service



In one formtherefore although this may not be the only or broadest form
the invention is said to reside in a nethod of deploying rostered staff in
a servi cavegn@n3serewhi ch required staff nunbers for a pactriaazb@roodsTnct i on
depend upon demand for that function at a selected tinme, the nethod
including the steps of; determning the nunber of persons entering at

| east one area in the region; calculating the estinmated tinme each person
will spend in that area dependant upbn selected factors; predicting future
demands for staff for a selected portion of tinme ahead, and depl oying

staf f t?e%igﬁtintvb‘l%cﬁ& higd e StatlaBnBen for apartifglat eanitoeddeperisbtipof staff can

be suppli to the serfvice region intinm to cater for the predicted
demand. dehearst &y thit fometion bt ageleatedr tmgetherdsthodnncveling éhe steps 0éps of at
| east one of: predicting visitor nunbers in selected areas; .  predicting
cust oner str vetarmiaing theayumbenheipersons eateriag;at deash ong 412 irements to
meet custoner _demand; and predicting staff requirenents to neet custoner
demand. Pref 5?%"&“&/ the service region is a departnent store, a supermnarket

or agy othgr Legidh rBUSEIYH EenPERH 561300 HAN sPend @k itkst dependent upon
demand for those ser¥ices. The selected factors can i nclude one or nore of;

tinme of day, degendaht typen veledted fhgtpes;of demand in the area; predicted
demand factors; : ) )
e predicting future demands for staff for a selected portion of time
ahead, and . ,
e deploying staff to meet the predicted demand
10  whereby the required number of staff can be supplied to the service region in

time to cater for the predicted demand.

The step of predicting future demands can include the steps of at least one of:
15 o predicting visitor numbers in selected areas; |
o predicting customer service level requirements;
e predicting checkout requirements to meet customer demand; and

e predicting staff requirements to meet customer demand.

20  Preferably the service region is a department store, a supermarket or any
other region where service provision can be varied dependent upon demand

for those services.

The selected factors cén include one or more of;
25 e time of day; |
e day of the week;
e type of demand in the area;
e predicted demand factors;
e historically determined factors;

30 e empirically determined factors;



historically determned factors; enpirically determ ned factors; expected
vari abl e demand profile; acceptable waiting tine in queues to have the
demand savoMmeedsI7cexpect ed quant um of denmand for the tipae/aaR2ocaposand day
of week; tender tine at the cash register; and custoner interaction tine.
The nethod can further include the step of displaying the required nunbers
to all ow managenent to take any required action or it could be automated to
depl oy staff to an area using a pagifhg system The step of displaying the
requi red nunbers to all ow managenent to take any required action. can

i ncl ude di$p|e§ié'éagdt‘}‘é§ialbw’@&haﬁ§ ilencrement or decrenent fromthat of
staff actually present at the selected tine. Alternatively the display can
conpri se ae diasgptablefwhitingrtirat én qdesestiof havacthealensard satjsfiedent at t he
selected time and predicted staff requirenment and the display can conprise
a displ ay of expectedrwmnsumpiitegnanshierdhe firagaf 3@}%@9 RIS WEEE et hod can

further include,the step of ecor%li ng he cal cul ati ons and actions nmade to
enabl e manfgdfRAer fmest thes t%nal'Ysis. In one enbodi nent the

parti.cul ar _functiqn liﬁ‘.'ﬁ?h regi ster or checkout in a shop. In one
enbo im&*nt'thcélgéo ?/]f%ggrragg?@n can be divided into a plurality of subregions

and nunbers entering each sub-region nay be determ ned and the step of
calculating the estimated time each person will spend in that subregion is
dependerfhaupethsktat fethdraontlnds the stephefidisplay ingjiherregnised mpmbersst ep of

redicting future demands for staff |[s a gonposjte.qf the estinpted
P togallow management to take any required Actiontor it could be atformated B

deploy staff to an area using a paging system.
10
The step of displaying the required numbers to allow management to take
any required action can include displaying the’number as an increment or
decrement from that of staff actually present at the selected time.
Alternatively the display can comprise a display of the rostered staff, actual
15  staff present at the selected time and predicted staff requirement and the
display can comprise a display of the numbers both graphically and

numerically.

The method can further include the step of recording the calculations and

20  actions made to enable management to perform post analysis.

In one embodiment the particular function can be a cash register or checkout

in a shop.

25  Inone embodiment the service region can be divided into a plurality of sub-
regions and numbers entering each sub-region may be determined and the |
step of calculating thé’ estimated time each person will spend in that sub-
region is dependent upon selected factors for that sub-regioﬁ whereby the
step of predicting future demands for staff is a composite of the estimated

30 times for each of the éub-regions.



times for each of the sub-regions. The sub-regi ons can be departnents of a
departnent store or an aisle or region of a supernmarket. In an alternative
form t he woveswisseteconpri ses a net hod of rostering staf PCroswpaes7mar ket
in which required staff nunmbers for a cash register or checkout function
depend upon the anmount of persons requiring the cash register or checkout
function at a particular tinme, the nethod including the steps of;
deternmining the number of persons enfering the supermarket or at |east one
area in the supermarket; calculating the estimated tine each person wl|l
spend in the supermarket or that area dependent upon sel ected factors;
predicting demands for staff nunbers for a cash register_ or checkout

f unct i otHeorubaregives catbedepansments of m@eparntmenhstore pripe aleed upon t he
estimated fine. each person will spend; and displaying the required nunbers
to all oﬁeﬁ’é)ﬁ‘a‘bfmerg@rg‘é‘ke any required action; whereby the required
nunber of staff can be supplied to the cash register or checkout function
intinme to cater for the predicted demand. The step of 'displaying the

r equisr ednritdledrhatias foie khelvieReos empised aspbeiodngf rokter &ff $n Bot h
graphically and numerically. The nmethod can further include the step of
noni t or i sugpewmerketinophichaequized stagfnwwbers for secash register ¢r ehedk@iiton or a
service ub-,re%i§on o] assihst with predictin currei{lt and f.u% ure demand in
the regildRcEAR Jeppnr dPosHe ANt QL RSTSPRS IR G @S AGERIT N conpri ses

an_ear | y B 0L G ShET Bk SHBPHITY 6! RSk Bl SFIARETRRL, GOMPr I SI ng;

traffic counting sys t rmné nunpers of p eritering the
super mar kek; determining the number of persons entering the supermarket or at

10 least one area in the supermarket;
e calculating the estimated time each person will spend in the
supermarket or that area dependent upon selected factors;
e predicting demands for staff numbers for a cash register or checkout
function for a selected pbrtion of time into the future based upon the
15 estimated time each person will spend; and
o displaying the required numbers to allow management to take any
required action; |
whereby the required number of staff can be supplied to the cash register or |
checkout function in time to cater for the predicted demand.
20 ’
The step of displaying the required numbers can include the step of
displaying the numbers both graphically and numerically.

The method can further include the step of monitoring where people are at a
25  selected time in a service region or a service sub-region to assist with

predicting current and future demand in the region and sub region.

In an alternative form the invention comprises an early warning system for

supermarket checkout management comprising;



a conputing systemto calculate the expected residence tinme in the
super mar ket of the persons entering the supermarket dependent upon sel ected
factors awo20@/psedi ct the tine until those persons w | lpcraarhosaoedteckout ;
a display and/ or paging arrangenent to indicate the required staff nunbers
at a checkout for a selected period of tinme into the future based upon the
cal cul at ed expected residence tine; whereby supernarket checkout managenent
can roster staff to cater for the préedicted nunbers going forward in tine.

I n one enbodi ment the selected factors include one or nore of; tine of

day; day of atthgfiseelinting ¥Psedi todRaesmitie membefrofpaabdaitetingthe area;
predi cted demand factors; “historically determned factors; enpirically
det erm ned faopermarkegxpect ed purchasing profile; acceptable waiting tine
in queues at the checkout or cash regjster, xpect ed basket. size for the
tinme of day av@repyting sysé@%;‘coa;ﬁlfulqtégh%?xw sesidencetiBe e preferabl y

the display conprises, a.display of the tual st r e selected
time and a nﬁHBngpnﬁgTeﬁé’f&?F]ig‘?‘F#%thn&gatglgéPBﬁgﬂgl{eF §ﬁ§ g’ﬁgérﬁu c;é{r.| of staff
actually pre Etem% rS Andi 16 pb FiPE e (AR SRITRROSDsEhswildyeRh 4 he nunbers
bot h§gr aphi c%ﬁéy an Cntfrn::rrlzl"icalpl y. | n one enbodi neS;etept he traffic counting
system conpricheskautpl urality of traffic counting devices, each traffic
counting device determning traffic into .
e adisplay and/or paging arrangement to indicate the required staff
numbers at a checkout for a selected period of time into the future
based upon the calculated expected residence time;
10  whereby supermarket checkout management can roster staff to cater for the

predicted numbers going forward in time.

In one embodiment the selected factors include one or more of;
¢ time of day;
15 ¢ day of the week;
e type of goods or service available in the area;
e predicted demand factors;
e historically determined factors;
e empirically detefmined factors;
20 ¢ expected purchasing profile;
e acceptable waiting time in queues at the checkout or cash register;
e expected basket size for the time of day and day of week; and

e tender time at the checkout.

25  Preferably the display comprises a display of the actual staff present at the
selected time and a number beihg an increment or decrement from the
number of staff actually present and also the display can comprise a display

of the numbers both graphically and numerically.



particul ar sub-regions or all of the space within the supermarket and the
conputing systemto calculate the expected residence tine in the

super mar k&0 2066/1306 per sons entering the supermarket or Ipeaaugoeaopsrti cul ar
departnent is adapted to calculate the tine in each sub-regi on dependent
upon sel ected factors for that sub-region and to predict a conposite tine

until those persons will reach a checkout. The purpose of this is to
accurately establish the nunber of pkople that is likely to reach the
checkout or custoner service staff. It will be seen that by this invention

a et hog, 8RE cARRRAAIHS theStrRIFRoURENSYysieniesinRises b ptunlitper taffipeopl e
entering the store and records this information in a database for either

real - t i peuntingidetwes, calch aredfiy soentiBy device sleterniiningimatfionar i ng t he
captured data with the stores sales and staffing activity, jhe systemcan
provi de PrEiGH MRS rregipBs oF all of @%WC?WQFMFISB m}ﬁ%ﬁéﬁdt cupancy;

S OB RS R R e AL B 11
e SB A g stk s dbpl e o1 O
ai d manadepesnt to elcwke thettime iremdhssubreegion dependentpysewssebdctesthe or nore of :
e ove(za&gfst f%get{latssi[bi‘-fefg?glg .ielr?crl] ;to 'predict a compoéite time until those persons
will reach a checkout. The purpose of this is to accurately establish the
number of people that is likely to reach the checkout or customer service staff.
10
It will be seen that by this invention a method and apparatus is provided
which monitors the number of people entering the store and records this
information in a database for either real-time or historical analysis. By
manipulating and comparing the captured data with the stores sales and
15 staffing activity, the system can provide information about:
e Visitor traffic flow numbers;
e Occupancy;"
e Sales conversion;
* Basket size by department;
20 o Staff allocatioﬁ;
e Idle Time;
e Tender time;
e Transactional Time, and
¢ Queue length preceding this.
25
preferably it is possible for the systém to perform real time analysis of an

entire store.

The ongoing measurement of this information is designed to aid management

30  to make better decisions for the purposes of one or more of:



G eater customer loyalty; Inproved staff communication;, Geater staff

i nvol venent in custonmer service planning; Mre balanced staff nunbers with
cust oner wenvixlBsi7evel s. | nproved | ayout; G eater cro®sTsai2bocngosah
products; Increased basket size; More frequent shopper visits; Geater
sal es conversion by departnent; and Geater profitability. The system
according to the present invention may also include the addition of traffic
counting sensors in various other pafts of the retail prenises to establish
how far persons are fromthe cash register positions to assist with

i nprovi ng ACEAEYed BYstbics safisfangsent it is possible for the entire shop/
environnent to"be nonitored in real tine. This may for instance include

det ect or s¢sGaentereustnedr lbhatgntire floor space of a retail space for
instance to establish the exact nunber of people in occupation in various
depar t nents, Impsoved stadf crmamugieatigng hi n t he prenises. Each of the detectors

may i ncl ude recognition.device and staff ma arry transponders for the
recogni ti oh gré‘\??"f?é%%% Wé)}%rn@%ugm%%sﬁr?fh%@éﬁ?/‘& and gi stingui sh staff
fromscust ofren %{éegbdﬁaﬁ& sf?ﬂ%rﬁ%%ﬁﬂ QubdienaGevias tevels, cust oner service

and Queui ng dé prédi ction recognition devices may for instance be

radi o freququi,pﬂoe}gaqgl}fdlﬁgti on devices ( RFID) to nore appropriately match
t he nunbers of 'staff t'o the nunbers of people in the detector space. A

| ar ger st os e Gueaterazoss ey ofpradwstsre may be divided into a plurality of
e Increased basket size; .
e More frequent shopper visits;
10 e Greater sales conversion by department; and

o Greater profitability.

The system according to the present invention may also include the addition
of traffic counting sensors in various other parts of the retail premises to

15  establish how far pérsons are from the cash register positions to assist with
improving accuracy. By this arrangement it is possible for the entire
shop/environment to be monitored in real time. This may for instance
include detector systéms to cover the entire floor space of a retail space for
instance to establish the exact number of people in occupation in various

20 departments, floors and sections within the premises.

Each of the detectors may include a recognition device and staff may carry
transponders for the recognition device so that the system can track staff and
distinguish staff from customers to assist with im?roving the accuracy of |

25  customer service and queuing demand prediction. The recognition devices
may for instance be radio frequency identification devices ( RFID) to more
appropriately match the numbers of staff to the numbers of people in the

detector space.



sub-regi ons and the nunber of staff and custoners in each sub-regi on being
determ ned to assist with deciding whether nore staff should be deployed in
t he sub- rwgi2oes/Bsw7aeet the expected custonmer demand. Expetisgromieosimer
demand may include a requirenment for information about products in that
sub-region. A decision as to whether nore staff should be deployed in a
particul ar sub-region may include noving staff froma sub-regi on where
demand is low to a sub-regi on where Yemand is higher. This then generally
describes the invention but to assist with understanding reference will now

be nmade A Rrp&edierd AtthemRodépRthenpétoldmaybeedivided itbla plhealdgsifst ance of
t he acconpanyi ng drawings. 1n the drawi ngs: Figure 1 shows schemati c

| ayout sfib-aesgiomsamer thetnumshergpf staff and casionyersan saelyselsegian 26 di ng to one
enbodi ment of the present invention: Figure 2 shows typi cal graphi cal

di spl ay detrmined i %ﬁslﬁﬁf"ﬂﬂh‘ée%@/%‘tge‘ﬁhﬁg@gP&?’?‘?ﬁ?‘%g}t‘ﬂ@%ﬁ%@%ﬁpy?&%ﬁt i on;

Fi gure shows a typical [ i ; } system
accordi ;‘%e flgb'trﬁ%loﬁlr@\@%%%tt %\gﬁeé%c?%#]cggﬁgieﬁﬁggﬁéemﬁn% ﬁrgé/%%%% : Zmal ysi s

over sa d fRf ihchRRtErRMidethett afol iRfRfationthbdtd ppedua istieftf ; Figure 5

shows a schemati ¢ view of a department store including subregions

i ncor porsabiregidrhe dacibipnwartoiwlpthystrere ofaff stoyld bealeployadeina on ; and
Figure 6 shows a schematic flow sheet for ueue earl. ni ng system
accor di martieulpnsubregionmay Rtede NGRS I'S‘E?ffgfrg&‘ st -reg%ge%ef&t t he drawi ngs

it will be seen {that in_.Figur e I schematic | ayout of a

super ma arllfg }snlam(zi%oq% s -r@loﬁ ﬁhérg detndrd ?sl'l%ﬁﬂe@
10  This then generally describes the invention but to assist with understanding
reference will now bé made to preferred embodiments of the invention with

the assistance of the accompanying drawings.

In the drawings:

15 Figure 1 shows a schematic layout of a supermarket using a staff early
warning system according to one embodiment of the present invention;
Figure 2 shows a typical graphical display for an early warning system
according to the jpresent invention; '
Figure 3 shows a typical numerical display for an early warning system

20 according toythe present invention; and
Figure 4 shows a typical analysis over a day of staff rostered to staff
predicted and actual staff;
Figure 5 shows a schematic view of a department store including sub-
regions incorporating the early warning system of the present

25 invention ; and
Figure 6 shows a schematic flow sheet for a queue early warning

* system according to the present invention.



war ni ng system according to one enbodi nent of the present invention. The
super market 10 shown schematically in Figure 1 has an entrance 12 | eadi ng
to a nunbwo 2066/B35%kes 14 stocki ng goods required by a cesTHNmRDOG/OPILTRr
conpl eti on of selection of goods the customer goes to a checkout 16 in a
bank of checkouts to pay for goods. The nunber of persons entering the
super mar ket are counted by neans of an overhead traffic counter system 18.
Australian patent specifications Nod0 699910 and 760298 describe traffic
counting/ tracking systens and the teaching of these patent specifications

is i ncow%@ﬁnigrmbﬁeélbse@gbt et Jraeingh it Will bebanehaein Figuve dat i on from t he
overhead traffic counter 18 is passed to processor 20 which cal cul ates how
|l ong a dhetegsshowhne sthenjatistlapenterfersupremarketcusing piquers eedlyst ay in t he

store dependent upon a nynber of factars and then displays on display 24 in
t he mandGEReRE SEIEE) %pﬁogrgngfto PRee WEQ? tkéW?%ﬁ?%%tVF%ﬁo%f expect ed
demand at the checkouts in a selected period of tine into the future. The
sel ected period of tine into the future may for instance be the next 15 or

30 NkNUtEfe supesHREk TXhowh SdieniEital§ TR Fgeiel hanar2énizancd 1¥en use pager 27
to call for nore checkout staff or to instruct excess staff a checkouts to
per f or mleddieg tdutiembefbiaislas 16 stocking goods rasgptingsldey 2 sugtemer A8 t he

cxpectod Serand oL e ISFou, TR LIS LT ol SR L
Factors; M 3Rsh§db lp\énglt gééﬁsoﬁefn%%ﬂéféf p&IRd dfidlihy tﬂ@t ermned factors;
supermarket are counted by means of an overhead traffic counter system 18. -
10
Australian patent specifications Nés. 699910 and 760298 describe traffic
counting/ tracking systems and the teaching of these patent specifications is

incorporated in their entirety herein by reference.

15  Information from the overhead traffic counter 18 is passed to processor 20
which calculates how long a customer who has just entered the store is likely
to stay in the store dependent upon a number of factors and then displays on
display 24 in the management station 26 of the supermarket an indication of
expected demand at the checkouts in a selected period of time into the future.

20  The selected period of time into the future may for instance be the next 15 or -
30 minutes. A supérvisor in the management station 26 can then use pager 27
to call for more checkoﬁt staff or to instruct excess staff a checkouts to

perform other duties.

25  The factors which may be used to determine the expected demand at the
checkout may include:
e t{ime of day;‘
e day of the Weék;
* type of goods or service available in the area;

30 e predicted demand factors;



expected purchasing profile; denographic information; conpetitor
intelligence;, sales forecasts; staff nunber constraints (m ni mum and

maxi mum avbawedi3ey7s pronotional activity; acceptabl e wartAUg6iG008F7i N
gueues at the checkout or cash register; expected basket size for the tinme
of day and day of week; and other factors and variables that are likely to
have an inpact on custoner visitation levels. It is |likely, however, that
persons going to sonme parts of the store may take | onger than when they go
to other parts of the store and further at different tines of the day and
di fferent daysswiidcalie deekninedfdatorsny spend a | onger tine in the store on
average or a shorter tine on average. For instance it m ght be expected

t hat per soms empisidally determingddaetgfyy on a Monday norning nay be expected
to spend a short teiggg apld Jbuy o 1 a few goods and present to the checkout
within a f&w SReGHESPHIChasiNg A% he store. At another time, such as on a

Sat ur day @rn%%ﬁggp%m@%aggnexpect ed to do a |longer shop and to

purchase a gr godds and therefore will not present

t hengel ves  t ocgrﬂ?e%@qllf@ﬂ; Jdnes, sone longer time, perhaps 15 to 20 m nutes,
and the amount of tine t1a§ t he checkout operator will take to checkout

t heir goods wdlés foredagtyger. I n such a situation these factors are taken
into account so that on the display there may be indicated that in 20
mnutes timwe stafmatmben constraints (méninHpmeand maxiaeRvavaRiSted to cater for
t he demand wi t hout _havi ng the custonmers waiting too |ong at the checkout. It
is also po§siB’FQ§nPﬂ‘éTt‘alp?€%¥Hﬁé entering different parts of a store may take

e acceptable waiting time in queues at the checkout or cash register;

10 e expected basket size for the time of day and day of week; and
e other factors and variables that are likely to have an impact on

customer visitation levels.

It is likely, however, that persons going to some parts of the store may take

15 longer than when they go to other parts of the store and further at different
times of the day and different days of the week people may spend a longer
time in the store on average or a shorter time on average. For instance it
might be expected that persons entering the store early on a Monday morning
may be expected to spend a short time and buy only a few goods and present

20  to the checkout within a few minutes of entering the store. At another time,
such as on a Saturday morning, people may be expected to do a longer shop
and to purchase a greater number of goods and therefore will not present
themselves to the checkout for some longer tirhe, perhaps 15 to 20 minutes,
and the amount of time that the checkout operator will take to checkout their

25  goods will be longer. In such a situation these factors are taken into account
so that on the display there may be indicated that in 20 minutes time there
will need to be two extra checkouts manned to cater for the demand without

having the customers waiting too long at the checkout.



| onger to sel ect goods than persons entering other parts of the store.
There are, therefore, provided sub-region traffic counters 30 and 31 at the
ent rance wo 2e@ci3sot t he ai sl es so that persons enteri ngpraTpanvesoodsar ai sl e
or leaving a particular aisle can be counted. Traffic counters 30 may be a
beam type counter and traffic counter 31 may be an overhead type spatially
aware sensor that nonitors the whereabouts of each person and object very
accurately in a coordinated X, Y, Zpod2tion. Sensor devices may be placed at
one end or both ends of a aisle. Information fromthese sub-region counters

i's passegistadsd E@s@ﬁl@&ﬁ@tsp'ﬁrs&ﬁb andriagaliffpasittparesifiasoe mhytdle ti ne t he
custoner is likely to present to a checkout is made_and agajn the display
24 can bengerdd select govdsthentpersans eteing egherarastroef thewtorgi dPe8§ 24 at the

managenent station 26 .i.ndi cating the.nunber  of,.ch oyt S necessar

goi ng fé‘F‘%v&f‘@rqf‘ﬁree Pﬁ%"lﬂﬁg 8 -ragji&ﬁr%fgc C8Pngﬁfﬁrépi gﬁﬁ %lt]gqgfggﬁg}‘g ows a d
possi bl | gl ff4 Lp: | to one

enbodi ng%t%%? %ﬁ??l%\?gﬁ‘% %arﬁ;ern i%ﬂ&?x‘\e}ng%ﬂ%&r&n i i %%lé:gfe:%é?ha% ti me appears

on the XaxiisuldP alle édiebOéanteanTrafficlounedrs Boamymbehdeanetypect ed appears on

the Yaxis 32 of the graph. Current tine is indicated by the line 34. Before
t he cur cenhtedrianel trafficrausta@lshaybetan onarbead Gfpestpatiallymvriesenpoki ng at

checkouts. The |line 38 sho the predicted d nd for that period. After
the cur tBatmOTHErSthe Wheirabpris A Sk PERPTIRAPPRE! FIWGSFIRICNAA nenber s
predicte Lo ' SRHSsLeftimes into
the fut 5?’8%&?\2?%&;%’%?%%20%% 'oéré?}sﬁgpg{r/]@gs ﬁ}a t l!té\?v%aeat %e 43 an?:lo 17:48 there
vere ni ng datatffaivier khidgmatdntthch thbdeesub-Patioh co®niels isppreatditetled that the
demand will fall fromseven down to four in the next nine mnutes. A

10  processor 20 and a composite estimate of the time the customer is likely to

present to a checkout is made and again the display 24 can be used to indicate

future staffing demands.

The display 24 at the management station 26 indicating the number of
15  checkout operators necessary going forward in time may be graphical or

numerical.

Figure 2 shows a possible graphical display of staffing requirements
according to one embodiment of the invention. In Figure 2 it will be seen that

20  time appears on the Xaxis 30 on the graph and number of team members
expected appears on the Y axis 32 of the graph. Current time is indicated by
the line 34. Before the current time the bars 36 show the number of staff
members working at checkouts. The line 38 shows the predicted demand for
that period. After the current time 34 the vertical bars 40 show the number of

25  staff members predicted to be necessary to be working at checkouts at
selected times into tﬁe future. It can be seen for instance that between 17:43
and 17:48 there were nine staff working and that after that time it is predicted
that the demand will fall from seven down to four in the next nine minutes. A
staff manager can allocate persons to other duties in that period.

30



staff manager can allocate persons to other duties in that period. Figure 3
shows a nunerical display of the staffing at checkouts. In the display 50
the | eft Wwendigas47651 of the display entitled "RosteredpPcshaasosidoas7nunber
of people rostered to be working at the checkout during a sel ected period
of time, being 7 persons. The central portion 52 of the display 50 entitled
"Actual " shows the nunber of persons actually working at the checkout
during the selected period of tine, 13n this case being nine persons. The
predi ction system according to the present .invention on the right hand side

54 enti tHiggre Prlecivs h@fiméical Besplays pf the sQffinpoitadieelgottsaln the dizplaysi x are
required in the next period of tine. A store nmanager may for instance

deci de 50 thakeft handpapebkondedtisplajientitiediRasterad” phows ifeenBatbersone ot her
job in the store until such tinme a re statf .are r ifed. Lt . wll be
real i sedetH%’P?% Hstergrie ey 0‘#%‘&8 gt @%e&hﬂ’% ulg{}gﬁ@p@?’fle,ég,erg%igfi nt o
account n i The f [ SoftBy, : i of.qt he day, the day
of the V\t/ie:rgﬁ’, 'P%qﬂé%@egg"%sf Ii*g%(g%gttr'%l))lrﬁ%er w%:z;(gﬂ %%?é%ﬁﬁ%?b%gl tlglfgldd in the

supesmargeiuantHRC@etenbir s pdrsérakaguilly 0atRigt & thesbbdaidton of such a
purchase as well as historically and enpirically determ ned factors such as
what cusdurnimg shevsajetted peried @f tiene,tin thisrehabeingtninapersoms. The i ndi cat ed

Gy or vERRIGin DRt ROraNE fhats cartiiby enponondhe fighbhena iy T’ o
ay or ¥ il i _ e day
or -of t h%ty)ﬁfe%@’Pxélﬁc?e&’agﬁ@le'd]gﬁ g%qﬂaica hBeiaae si%?@ggﬁﬁfgd fhinks is an
accept abT8 15 e Fora cust onerr o “be waiting I n a queue; e system

accor di ngetrxk PeribHRT eithe. ¥R hthaFek afayufe ifftahdiedédieso tlkeithtey mat i on
di scussed above but marries it with data'relating to the actual traffic

ent dili ngpdrkens offéheahédounand putiheendosote ekeejobdn thastaesindiich as t he
weat her, |ocal events and the |ike to assist a store manager to provide
opti mal Sichftmgg@s more staff are required.

It will be realised that the number.of factors which the computer may take
into account can be varied. The factors may include the time of the day, the
15  day of the week, the type of goods or services which may be sold in the
supermarket and hence the time it takes to complete a selection of such a
purchase as well aé historically and empirically determined factors such as
what customers might be expected to purchase at any time. As indicated
earlier their purchasing profile may be variable at different times of the day or
20  week and basket sizes may be different at different times of the day or of the
week. Also taken into account may be what management thinks is an
acceptable time for a customer to be waiting in a queue. The system
according to the present invention makes use of the types of information
discussed above but marries it with data relating to the actual traffic entering
25  the supermarket which may be'due to external factors such as the weather,
local events and the like to assist a store manager to provide optimal staffing

levels.

Also available, according to the present invention, may be an overall

30 graphical analysis for a period of time, such as for a day. Such analysis 60 is



| evel s. Al so avail able, according to the present invention, may be an
overal |l graphical analysis for a period of tinme, such as for a day. Such
anal ysi s W0 20@si3som in Figure 4. In this enbodi ment it wcirlAtzeocwest7t hat
the horizontal scale 61 indicates the tinme of day at one mnute intervals
and the vertical scale 62 indicates a nunber of checkout operators at a .
particular tine. It will be noted that for a first period of tinme there was
no checkout persons rostered and théﬁlduring the day up to seven persons
were rostered as shown by the solid line 64. The dotted line 66 shows the
nunber ahoogeiraF@se pr &dthis ethtodlitenn éoeibbe yeeat that farhorzdrdal sdake
accordigg-to the present invention. It will be particularly noted, for

i nst ancedl indigatesribedimae oédayiahonp apiarss ke alirndiheerticals sl tines
during t.he.day there was no.tipe in fact wher.e that opgra in fact
necess angéFﬁ"ggsf %PFH@’FI Hgﬁhﬁckpugﬁgelfaitﬂreg a}tlff‘ep?rglﬁ}liaﬁ ?lr]f‘?'?ﬁ r‘l'%;lﬁ[;ae %&%flh

oper at or p: : , @/ﬁm tdeadPdmst ance,

t hat at t‘?lla)(n‘@sr m%%&?eﬁhg%?tgﬁﬁﬁaﬁg&%i?t opggg?gﬁsgﬁg\é%&necescgg}y it may be
nor e 5ec ai@ithg theday uPWwoseeéo persdnk dverairbsteldd)ie shownbgehe saliidinet han  t o put
on the extra staff nenbers. The dashed |ine 68 indicates the actual

staffi ngpdused. This type of |onger termanalysis of actual and predicted

staffing muy be used to refine the enpirically determ ned factors which
could lead to nore accurate predictions in the future. Figure 5 shows a
schemat i | fis JAVRY] G rededddy ¢ Nuber of
chec koutrfs;h%gs)ﬂ?ﬁémgtédafsg%wsﬂg?% e}gér?%ft%égﬁr?ﬁ?rgger(ﬁg%aggbr egl gnsg},&, B, C, D
E and F.a pBrieaghr fieeiRooldieg eo tife predeheieiventiony siweill B&pasticiddty m ne the
nunber of persons in that region. There is also a radio frequency

i dent0 f | wetedofordestanee, tREl While 2 savendi epardtotiwas eperatinget s¢vrakyst em
times during the déy there was no time in fact where that operator was in fact
necessary and further much of the time the fourth, fifth and sixth operators
were idle or not necessary. Management may decide for instance, that at
times where the fourth and fifth operators were necessary it may be more

15  economic to allow customers to wait slightly longer rather than to put on the

extra staff members. The dashed line 68 indicates the actual staffing used.

This type of longer terih analysis of actual and predicted staffing may be used
to refine the empirically determined factors which could lead to more

20  accurate predictions in the future.

Figure 5 shows a schematic view of a department store 70 with an entrance 72
and a number of checkouts 74. The store is divided into a number of sub-
regions A, B,C, D, E énd F. In each region there is a detection system 76 to

25  determine the number of persons in that region. There is also a radio
frequency identification device (RFID) 77 associated with the detection system
76 in each sub-region A, B, C,'D, E and F. In each region there are customers
78 (indicated by circles) and staff 79 (indicated by squares). Each of the staff
carry a transponder 80 for the RFID and hence the system can distinguish

30 between staff 79 and customers 78 in the sub-regions. The detection system



76 in each sub-region A, B, C D, E and F. In each region there are
custoners 78 (indicated by circles) and staff 79 (indicated by squares).
Each of twe 2sd6af3f976arry a transponder 80 for the RFI D amdThane®/nbsy7syst em
can di stingui sh between staff 79 and custoners 78 in the sub-regions. The
detection systenv6 will then determine total nunbers of staff in the area
and the RFID system 77 will supply iqformation on the nunber of staff in
t he sub-region so that the nunber of customers can be calculated. In the
sub-region D for instance there are 5 custoners but no staff while in the
regi on F76neildhaneletanmise édthl anthbess ofistatfinithbe areastrat the &Y sy stamy

ect staff nmenber _or s to_the region D to assi st

th f di, t af f C

cug'[ gng; 27\70} lilhﬁutm? SruanpPn &L the; g @ery@qﬁgg& ﬁ‘es%}%%l?]%g? theeet for a
! ! . Con iR

abodi nenrbdl A ES T FERALAAAAY B SeSpBRR A DY B e (01 T e o

sensors AfP5 ichstoaidre bat RBistaFf Whil iAURE FE@bK T theRS adeNSAREH. ant o SENSOr' s may
be placed at an entrance doorway, at each aisle in the supernmarket and at

t he qleueustamarke Acsterskmansgef majidhengberendirdob b staf tretnaberanetaif of visitors

in the supermarket and ,people queuing is calcul ated at, 104 and stored as
raw dat a™et %tﬁéb%lﬁ%%‘gn%g@ as%p%cpgﬁogperﬁm&e& EREFESrs in the

super mar ket and peopl e queuing is also supplied to the queue early warning
nodul e 110. At the sanme tine data fromcheckouts 112 is collated in a

checkout Feairstwdld sarenSuPdbivathebefdr fae%&h%{e%@@ew&ﬁﬁnﬁ lysRM, r esour ce

information 115 is also supplied to the database”106. The”queue early
war ni ng eoduding tothel reserddepestiatat a from t he range of paraneters
det ei{)n' ned enpirically or otherw se such as the total nunber of cash
registers, estimated itemtransaction tine, scan transaction tine,

In this embodiment an event logger 100 accepts traffic information from a
series of sensors 102 in various parts of a supermarket for instance. The
sensors may be placed at an entrance doorway, at each aisle in the
supermarket and at the queues at the checkouts of the supermarket. A total
15 number of visitors in the supermarket and people queuing is calculated at 104
and stored as raw data in the database 106. The total number of visitors in the

supermarket and people queuing is also supplied to the queue early warning

module 110.

20 At the same time data from checkouts 112 is collated in a checkout database
114 and supplied to the database 106. Human resource information 115 is
also supplied to the database 106. |

The queue early warning module 110 also accepts data from the range of

25  parameters determined empirically or otherwise such as the total number of
cash registers, estimated item transaction time, scan transaction time,
customer transaction time, busy time, idle time, basket size and rostered staff.
From all of these along with the total number of visitors a calculation is made
to provide queue early warning data. The queue early warning data can

30  include a live action display 118 giving a warning of what will be needed in



custoner transaction tine, busy tine, idle tine, basket size and rostered
staff. Fromall of these along with the total nunber of visitors a

cal cul at iwo 20&/138¢f6¢ t 0 provi de queue early warni ng dat aPCThaonesoes7ear |y
warni ng data can include a live action display 118 giving a warning of what
wi |l be needed inthe next few m nutes, an over the horizon warning 120 of
what staff will be needed in the next 30 m nutes or sone ot her
pre-deternmined time and can activatel& paging system 122 if nore staff are
required that actually present. A nunerical display 123 of rostered ,

actual adte peadett @initegld dkerhe hotRbntanehe thPBE wihat slasowill BYi ded. The
dat abase 106 can al so provi de managenent reports being a rostering

product i neeged ipthemaxt 30 mingtesabrmomeratieyerenteterepioed ti@6anddan rost er

versus actyal versys predicted . report 128. It will be seen that according
to the varieRfs aem%ﬁsagﬁiéﬁtﬂmﬁ?tlﬁm%ﬁé?étl@m iedEieddhat aeual PERseRt A predi ct

h nmb . | i kel WA 1 hgck [
advance By i e Pt g hel oo B naofeb et mar i v TR 8EER m che
tinme 5heyh@¢u@ﬁi§5ngo§)tr@q;ﬁed!f a decision to purchase has been nmade, they

will need to go to a checkout to be served. Any abnormal influx of people
entering the store will ultinmately lead to congestion if there is not

enough checkouts op or there are not enough staff nenbers to serve the
cust oner &?‘elq%ﬁ%ﬁ’ar?étlﬁg (R ASR RIQY 14%%%8%@@6?%%% hejng aFPsigaing af f
rosterin [ [ | information ided by the traffic
noni tori %68%@55@5} n)% 0 Bgdr’]\{eér??%{\ég #aﬁé’{lg?%ar%ag%?‘eé‘ﬁif%l?ﬁ”ﬁg%&@ ao?&%e store to
determ n@eyg%@ta{@gﬁale,@mlpr@ggﬁé@r &t3odeduled in tinme. The system then
calculates a likely assessnment in predeterm ned increments (for instance, 5
m nul@ intervals) to determine whether there is sufficient staff at
checkout s 0\/?{) a desi gc)nat ed period to neet .

It will be seen that according to the various embodiment of the present

invention the system will predict the number of customers that are likely to be

waiting at the checkout in advance by calculating the likelihood of them

making a purchase from the time they enter the store. If a decision to

15 purchase has been made, they will need to go to a checkout to be served. Any
abnormal influx of people entering the store will ultimately lead to congestion
if there is not enough checkouts open or there are not enough staff members

to serve the customers.

20  Information from the demand prediction system and staff rostering system is
married with the information provided by the traffic monitoring system of
entering the store or entering part of the store to determine whether enough
people are scheduled in time. The system then calculates a likely assessment
in predetermined increments (for instance, 5 minute intervals) to determine

25  whether there is sufficient staff at checkouts over a designated period to meet
expected customer demand.. These calculations are made in real time at the
store and recalculated every minute as the information is provided. If an
imbalance is predicted, the customer service manager will be notified with a

positive or negative warning of either over or under staffing at checkouts.



expected custoner demand. These cal culations are made in real tinme at the
store and recal cul ated every mnute as the information is provided. If an
i mbal ancewo0@Bsi76t ed, the customer service manager w PCTha2owtaods7ed wi t h
a positive or negative warning of either over or under staffing at
checkouts. This can be done both graphically and nunerically. This
information is also stored in the database for later retrieval and

anal ysis. The systemis designed to ddd val ue to an existing custoner
nonitoring installation or run as a stand al one application for its sole
pur pose. Thiv @ugbodbnd Dot Sapkidall§ainORuMRECATS. THE ifBknalsn kayBobeen given
as to the scope of the invention but the invention is not limted to any
one of t bwsed butherdgtabass fde latar teivieval anad enafsishese conbi ned toget her. The
exanples are given only for illustration and not for limtation. THE CLAI M5
DEFI NI NG THE | NVENTI ON ARE AS FOLLOAS: 1. Anet hod of depl oying rostered

staff in I | 'qﬂwi I ired. staff nunbers, for a particular
functi op@gggﬁtﬁhﬁ%o&n&%{r%gnég or {lﬂgttgg ﬁneg?s%(gl P ek e SR %)51% me, the

met hosl i pedtalthitieh dPRISALP SRl al S8 E?ﬁ]i&ﬁtﬂﬂlfo‘?@ts@% _rr@seper_sons entering
at |east one area in the region; calculating the estimated tinme each person

w Il spend in that area dependant upon selected factors; predicting future
demands &ﬁ% staff for a selected portion of tinpe ahead, and depl gyi ng staff
to neet oughontcthdgys FRIQRnERERYS indicatigns have heabgiven asttafthecan be

lied i i j i.me .t t th i cted d d.
P hret nesrhe SRR BRL AT Y ehbiBR ik Sof Rirfled R e P bF theiande.
I ncl udes nidie r&di@® Sn Awlor 1R8RL 0P MRedd combined together. The examples are

10 given only for illustration and not for limitation.



assessing person nunbers in selected areas; setting custoner service |evel
requi renments; and setting cash register staffing requirenents to neet

cust oner worranwd3s®s A nmethod as in Caiml or Caim2 wrerau20deosser vi ce
region is a department store or a supermarket. 4. Anethod as in Claiml
wherein the selected factors include one or nore of; tine of day; day of

t he week; type of demand in the area; predicted demand factors; historically
determ ned factors; enpirically det et¥i ned fact ors; expected variable
dermand profile; acceptable waiting tinme in queues to have the demand

sati sf i edHEXhAMESIDEERNING THEIBREENTION ARE AS FOLAfOWS; and day of week;
tender tinme at the cash register; and custoner interaction tinme 5. A nethod
as in Caim1 further including the step of displaying the required staff
nunbers for t i % I : nt to take any
requir edi'act i %ﬁpg%{&dA&r%%ﬂgg c%s%@%@’gﬁﬁgyﬁégygeggg%@@ggﬁgf di spl ayi ng

t he requidqrdrest Raff nawmihas Sor ﬁ]?bhﬁk&ﬂaldﬁﬁﬁﬁ@wd@@ehﬂmﬁw@@haﬁ& fanttamcr enent
or decrenment fromthat of staff actualr:si/ (gilesent at the selected tine. 7. A
i

net holl afuriatiogladiarselctgrktigian theymethashi gphagtepg afhe required staff
numbers 1 ncl UgER Hihhg te PAMDSE SPpekSons chtiihg W 1e3sPone h2ah the ©2
region;
calculating the estimated time each person will spend in that area
dependant upon selected factors,; |
10 predicting future demands for staff for a selected portion of time
ahead, and \
deploying staff to meet the predicted demand

whereby the required number of staff can be supplied to the service

region in time to cater for the predicted demand.

15
2, A method as in Claim 1 wherein the step of predicting future demands
includes the steps of at least one of: |
assessing person numbers in selected areas;
setting customer service level requirements; and
20 setting cash register staffing requirements to meet customer demand.
3. A method as iri Claim 1 or Claim 2 wherein the service region is a
department store or a supermarket.
25 4. A method as in Claim 1 wherein the selected factors include one or
more of; |
time of day;
day of the week;

type of demand in the area;

30 predicted demand factors;



8. Anethod as in Caim1 wherein the particular function is a cash

regi ster or checkout in a shop. 9. A nethod as in aim1l wherein the
servi ce rwQi2005/i3s97di vi ded into a plurality of sub-regi omsTavuoosnotsar s
entering each sub-region are determ ned and the step of cal culating the
estimated tinme each person will spend in that sub-region is dependent upon
sel ected factors for that subregion whereby the step of predicting future
demands for staff is a conposite of the estimted times for each of the
sub-regions.10. A nethod as in Caim9 wherein the sub-regions conprise
depart ment s dhistoritafigrdetemiinetl dactors; ai sl es or region of a supermarket. 11.
A nethod as in aim1 further including the step of recording the

cal cul ati ons amBTclyatermamediactorsinl e managenment to perform post

anal ysis. 12. A nethod.qf roster; aff in a supermarket in which
required st af TG de]‘?%n%g?dgﬁ?%s Ir%é%lg’ster or checkout function depend upon

t he anmount 0fadé§f>%l'§mfaﬁ%§ﬁhf&ﬁnﬁifbdé§$8hﬁ@@iﬁé&émﬁhd%ﬁﬁ@ﬂfé;&}_t function at a
particular time, the nmethod including the steps of; determ ning the nunber

of pérsons endgrdctyl qhantsupef demied for tlat tilneasd tdagremdad apof weeke
supermar ket; calculating the estinmated tine each person will spend in the
super mar ket ofendgatimg aidhg spegnergitteriped sel ected factors; predicting
demands for staff num;cerst.for.a cash regi ster or checkout function for a
sel ected portstriic’%]l‘erlui1 TSP Re future based upon the estimated tinme each
person will spend; and displaying the required nunbers to all ow nmanagenent
to take any required action;

5. A method as in Claim 1 further including the step of displaying the

10 required staff numbers for the particular function whereby to allow

management to take any required action.

6. A method as in Claim 5 wherein the step of displaying the required
staff numbers includes displaying the number as an increment or decrement

15 from that of staff actually present at the selected time.

7. A method as in Claim 5 wherein the step of displaying the required
staff numbers includes using a paging system to deploy staff to an area.

20 8. A method as in Claim 1 wherein the particular function is a cash

register or checkout in a shop.

9. A method as in Claim 1 wherein the service region is divided into a
plurality of sub—regidns and numbers entering each sub-region are

25  determined and the step of calculating the estimated time each person will
spend in that sub-region is de?endent upon selected factors for that sub-
region whereby the step of predicting future demands for staff is a composite

of the estimated times for each of the sub-regions.



whereby the required nunber of staff can be supplied to the cash register
or checkout function in tine to cater for the predicted demand. 13. A

met hod ofwoasdersserg staff as in Caim 12 wherein the stepTofi2dicspbsayi ng t he
requi red nunbers includes the step of displaying the nunbers both
graphically and nunerically. 14. An early warning systemfor supermarket
checkout managenent conprising;a tr:i@;c counting systemto determ ne
nunbers of persons entering the sup rket; a computing systemto

cal cul ate the expected residence tine in the supermarket of the persons

ent eri ngl@.he Aupethuel dsin depmddeherein tre s8)-eegieds tamipuoise daparttents edi ct t he
time unti| those persons w |l reach a checkout; di spl ay arrangenent to
indicateoﬁ%@eP%ﬁﬁﬂepéékgﬁQfﬁmkﬁ#ﬁéﬁgu%&oéﬁﬁﬂﬂﬁéﬁﬁﬁﬁe?or a sel ected period of
time into the future based upon the cal cul ated expected residence tineg;

wher eby supermar ket checkout managenent can roster staff to cater for the

predi ct egh nUNASHEIHIRN Ainf ClaRdrulrthel inBudiis tH5tE3bf YectRdMightieSyst em as i n
Claim 14 wherein the selected factors include one or nore of; tine of day;
day of tteculetkns apdectibngoede torensblevheragamentaiol gerfornm pestar ea; predi ct ed
demand factors; historically determ ned factors; enpirically determ ned .
factors: analysis.

12. A method of rostering staff in a supermarket in which required staff
numbers for a cash register or checkout function depend upon the amount of
10  persons requiring the cash register or checkout function at a particular time,
the method including the steps of;
determining the number of persons entering the supermarket or at
least one area in the supermarket;
calculating the estimated time each person will spend in the
15  supermarket or that area dependent upon selected factors;
predicting demands for staff numbers for a cash register or checkout
function for a selected portion of time into the future based upon the
estimated time each person will spend; and
displaying the required numbers to allow management to take any
20  required action; “
whereby the required number of staff can be supplied to the cash

register or checkout function in time to cater for the predicted demand.

13. A method of rostering staff as in Claim 12 wherein the step of
25 displaying the required numbers includes the step of displaying the numbers

both graphically and numerically.

14.  An early warning system for supermarket checkout management

comprising;



expected purchasing profile; acceptable waiting tinme in queues at the
checkout or cash register; expected basket size for the tinme of day and day
of week; wododensEs tinme at the checkout 16. An early waCmAQIG®OSIM as in
Claim 12 wherein the display conprises a display of the actual staff
present at the selected tinme and a nunber being an increnent or decrenent
fromthe nunber of staff actually present and the display conprises a

di spl ay of the nunbers both graphi cat} y and nunerically.17. An early

war ni ng systemas in Caim114 wherein the display conprises a display of

t he rostaetreffictaftingssytsteah te tletdrnpne santbess of persook enterihg thee and predi ct ed
staff requirenent and the display conprises a display of the nunbers both
gr aphi caﬁ’r"rBﬁr’é}@ék?’Fﬂneri cally. 18. An early warning systemas in Claim14

wherein the display..caonprises a Lng system.t nahl taff to be

depl oyed to a%cﬁpgét%gsg' é{e@ﬂlg? Sﬂgﬁg%eaﬁ'g %&eﬁeﬁlgr?%@eﬁg gl! egf.%t . An early
war ni ng aysd-R RSt df%@p@kﬁr&%m‘é@l@ﬁ%’d{é §d|3>%rfr{a@1f<éﬂd"e bt igoRYySt em conpri ses
a plurality of traffic counters, each traffic counter determning traffic

i nt o Yar selentéd facseds-anelgioogmediot the Hnef untilethepapersans hvill reheh super mar ket and

the conputing systemto calculate the expected residence tine in the
supernnr‘kI@CkQPtr’t he persons entering the supermarket or |eaving a particular

departnment is_adapted to calculate.the.ti LN e regi.on dependent
upon sel ect ed® t'& r%r_r?{}gelpﬁgt”ms]ﬁ@-mraé%Fl}ﬁenlr%ﬁggfi ()S%%lr?e%?@egsg‘{g%nposi te time
until thgaeLBaE fRMSseMdiéd g@ﬁsa A tEREEHE Whe fidfire BisRBipIn YR NI Ng system as
in Caim1l2 wherein each of the detectors includes a recognition device for
staf f w tdiculatedsetpectel resylemie simak;st af f i n that region carry transponder
for that recognition device whereby to track staff

10 whereby supermarket checkout management can roster staff to cater.

for the predicted numbers going forward in time. .

15.  Anearly warrﬁng system as in Claim 14 wherein the selected factors
include one or more of;
15 time of day;
day of the week;
type of goods or service available in the area;
predicted demand factors;
historically determined factors;
20 empirically determined factors;
expected purchasing profile;
acceptable waiting time in queues at the checkout or cash register;
expected basket size for the time of day and day of week; and
tender time at the checkout
25 |
16.  An early warning system as in Claim 12 wherein the display comprises
a display of the actual staff present at the selected time and a number being an
increment or decrement from the number of staff actually present and the
display comprises a display of the numbers both graphically and numerically.
30



and distinguish staff fromcustonmers to assist with inproving the accuracy
of customer service and queuing demand prediction. 21. An early warning
system aswonoasims17 wherein recognition device conpri EI/AU20@0877
frequency identification devices (RFID).

10

15

20
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22

17. An early warning system as in Claim 14 wherein the display comprises
a display of the rostered staff, actual staff present at the selected time and
predicted staff requirement and the display comprises a display of the
numbers both graphically and numerically.

18.  An early warning system as in Claim 14 wherein the dispiay comprises
a paging system to enable staff to be deployed to an area where customers are

waiting or queuing.

19. Anearly Warning system as in Claim 14 wherein the traffic counting
system comprises a plurality of traffic counters, each traffic counter
determining traffic into particular sub-regions or all of the space within the
supermarket and the computing system to calculate the expected residence
time in the supermarket of the persons entering the supermarket or leaving a
particular department is adapted to calculate the time in each sub-region
dependent upon selected factors for that sub-region and to predict a

composite time until those persons will reach a checkout.

20.  An early warning system as in Claim 12 wherein each of the detectors
includes a recognition device for staff within a service region and staff in that
region carry transponder for that recognition device whereby to track staff
and distinguish staff from customers to assist with improving the accuracy of

customer service and queuing demand prediction.

21.  An early warning system as in Claim 17 wherein recognition device

comprises a radio frequency identification devices (RFID).



