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(57) Abstract: A demand tracking system in a retail environment including a retail store having a plurality of product displays is
provided. The system includes at least one processor coupled to a memory storing information regarding a demand for each product
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SYSTEMS AND METHODS FOR DEMAND TRACKING IN A RETAIL
ENVIRONMENT

Related Application{s)

This application claims the benefit of ULS, Provisional Application No. 62/030,809,

filed huly 30, 2014 ) , L,

BACKGROUND OF THE DISCLOSURE

Field of the Invention

Aspects of the present invention relate to a system and method for tracking demand in

a retail environment,

Discussion of Kelated Arxt

Retail stores generally display producis on shelves to display various products to
purchase to potontial customers, Retail stores gencrally track shelt mventory levels for these
products through a shelf inventory tracking syster to help determine when products should
be moved from 3 store room to the shelves. These systems, however, may become inaccurate
over time duc to, for example, shoplifting activitics. Typically these systems reguire one ot
more retail store employees to coumnt the number of cach product remaining on the shelves to
verify that the systom is aceurately tracking nventory., The product quantity counted by the

retail store employees may be input to the fnventory fracking system 10 coTrect any €ivors.

SUMMARY

Traditional inventory tracking systems require one or more employees to periodically
count the number of Hems on store shelves and enter the quantity into the system. The
manual inventory process is time consuming and subject to human ervor. Accordingly,
systems and methods for demand tracking are provided that monitor the demand for products
in displays (2.g., on shelves or in aisle bing). Various aspects of the systems and methods of
demand tracking monitor the actions performed by retail store emplovees to accurately
determine the demand for each ttem displaved i the store and sclf~correet any errors between
the actoal demand for a given product and the erroncous demand vahie stored.

According to one aspect, a demand tracking system in a rotail environment including
a retail store having a plurality of product displays s provided. The systern comprises at least

one processor conpled to a memory storing information regarding a demand for each product

Date Regue/Date Received 2022-01-24
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of a phurality of products in the retail store, the demand for each product including a
difference between a current quantity of each product on a respective product display of the
plurality of product displays and a maximum capacity of the respective product display, an
mterface, exceuted by the at least one processor, configared to receive product sales
information and uscr action imformation and to provide user action requests, and a demand
tracking component, executed by the at least one processor. The demand tracking component
is configured to increase, responsive 1o receiving product sales information including an
mdication of a product sold of the plurality of products and a quantity sold, the demand for
the at least one product sold by a value equal to the quantity sold, determine whether the
demand for the product sold transgressed a threshold, and generate, responsive to the demand
for the product sold transgressing the threshold, a user action request including a first
instruction to restock a fivst quantity of the produect sold to the product display, the first
quantity cqual to the demand of the product sold.

In one embodiment, the demand tracking component is further configured to set the
demand to zero responsive to receiving the user action Information including an indication
that the product sold has been restocked.

In one embodiment, the product sold 18 one of a case item type and an fndividual item
type. Inthis embodiment, the demand tracking component may be further configured w
decrease the demand for the product sold at least in part by setting the demand to zero
responsive to the product sold having the individeal item type. The demand tracking
component may also be further configured to decrease the demand for the product sold at
feast in part by decreasing the demand by a value equal to an mteger multiple of a case size
responstve 10 the product sold having the case item type.

T one embodiment, the demand tracking component is further configured to
determine whether the demand is understated for the product sold based on the user action
information. In this embodiment, the demand tracking component may be forther confignred
to gengrate a user action request including a sccond instruction to restock a sccond quantity
of the product sold to the product display, the quantity equal to the understated derand of the
product seld.

In one embodiment, the demand tracking component is further configured to
determine whether the demand is overstated for the product sold based on the user action

information. In this embodiment, the demand tracking component may be further configured
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to decrease the demand for the product sold responsive to determining that the demand is
gverstated.
In one embodiment, the wnterface is further configured to receive product recetving
mformation including an indication of the product received and a quantity of the product
5 received and wherein the demand tracking component is further configured 1o decrease the
demand for the received product responsive to receiving the product receiving information.
According to one aspect, a computer implemented method for tracking demand ina
retatl environment including a retail store having a phurality of product displays 1s provided.
The method comprises storing a demand for each product of a plurality of products in the
16 retail store, the demand for cach product including a differcnce between a current quantity of
each product on a respective product display of the plurality of product displays and a
maxinwm capacity of the respective product display, recetving product sales information
including an indication of a product sold of the plurahity of producis and & quantity sold,
ncreasing the demand for the at least one product sold by a value equal to the quantity sold,
15 determining whether the demand for the product sold transgressed a threshold, and
generating, responsive to the demand for the product sold transgressing the threshold, a user
action request including a fivst instruction to restock a fivst quantity of the product sold to the
product display, the first quantity equal fo the demand of the product sold.
In one embodiment, the act of receiving the product sales mformation further mclades
20 receiving product sales information inchuding an indication of the product type, the product
type including one of a case item type and an individual Hem type. In this embodimont, the
method may further comprise receiving user action nformation meluding an mdication that
the product sold has been restocked and setting the demand to zero responsive to receiving
the user action information and the product sold having the individual item type. The method
25 wmay also further comprise receiving user action information including an indication that the
product seld has been restocked and decreasing the demund by a vahie equal to an integer
multiple of a case size responsive to receiving the uscr action information and the product
sold having the case item type.

In one embodiment, the method further comprises receiving user action information

(98]
[}

and determining whether the demand is understated for the product sold based on the user
action information. In this embodiment, the method may further comprise generating a user
action request including a second instruction to restock a second quantity of the product sold

to the product display, the quantity eqoal to the understated demand of the product sold.
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In one embodiment, the method further comprises recelving user action information
and determining whether the demand is oversiated for the product sold based on the user
action information. In this embodiment, the method may further comprise decroasing the
demand for the product sold responsive to determining that the demand is overstated.

In one embodiment, the method further comprises receiving product receiving
information inchuding an indication of the product received and a quantity of the product
received and decreasing the demend for the reccived product responsive to receiving the
product recotving information.

According to one aspect, @ non-transitory computer readable medium having stored
thereon sequences of instruction for tracking demand in a retail environment including 2
vetail store having a phlurahity of product displays s provided. The instructions include
instructions that will cause at least one processor to store a demand for ecach product of a
plorality of products in the retail siore, the demand for each product including a difference
between a current quantity of each product on a respective product display of the plurality of
product displays and a maxinmim capacity of the respective product display, receive product
sales tnformation inchuding an indication of a product sold of the plarality of products and a
quantify sold, increase the demeand for the at least one product sold by a value egual to the
quantity sold, determine whether the demand for the product sold transgressed a threshold,
and generate, responsive to the demand for the prodoct sold transgressing the threshold, a
user action request including an instruction to restock a quantity of the product sold to the

product display, the quantity equal to the demand of the product sold.

BRIEF DESCRIPTION OF DRAWINGS

The accompanying drawings are not intended to be drawn 1o scale. In the drawings,
each identical or nesrly identical component that is illustrated in various FIGS. 15 represented
by a like numeral. For purposes of clarity, not every component may be labeled in every
drawing. In the drawings:

FIG. 1 is a bleck diagram illustrating a svstem for tracking demeand in a retail
environment in accordance with gt least one embodiment described herem;

FIG. 2 15 a flow chart ilustrating a process for processing product sales information n
accordance with at least one embodiment described hergin;

FIG. 3 is a flow chart iHustrating a process for processing product recciving

information in accordance with at least one embodiment deseribed herein;
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FIG. 4 15 a flow chart illostrating a process for processing user action information in
accordance with at least one embodiment described hereing and
FIG. § is a block diagram tllustrating computing coroponents foroung a computor

system in accordance with at least one embodiment deseribed herein.

DETAH.ED DESCRIPTION

Examples of the methods and systoms discussed herein are not Hmited in application
to the details of construction and the arrangement of components set forth 1n the following
description or iustrated in the accompanying drawings. The methods and systems are
capable of implementation in other cmbodiments and of being practiced or of being carricd
ot jo various ways., Examples of specific timplementations ave provided hevein for
tlustrative purposes only and are not intended to be Hmiting. In particular, acts, components,
clements and features discussed in connection with any one or more cxamplos arg not
intended to be excluded from a similar role in any other examples.

Also, the phraseology and tenminology used herein is for the purpose of description
and should not be regarded as limiting. Any references to examples, embodiments,
components, clements or acts of the systems and methods herein referred to in the singular
may also embrace embodimenis inchuding a plurality, and any references in plural to any
embodiment, component, element or act herein may also embrace embodiments including
only a singolarity. References in the singolar or plural form are not intended to it the
presently disclosed systems or methods, their components, acts, or clements. The use herein
.

g,” “having,” “containing,” “invelving,” and variations thereot is

o

of “inclading,” “comprisin
meant o cncompass the ltems listed thereafter and equivalents thercof as well as additional
items, References to “or” may be construed as inclusive so that any torms described using
“or” may indicate any of & single, more than one, and all of the described terms, In addition,
in the event of inconsistent usages of terms between this document and documents
referenced herein, the term usage in the referenced documents is
supplementary o that of this document; for fireconcilable inconsistencies, the term usage in
this document controls.

As described above, mventory fracking systens traditionally monitor shelf inventory
fevels in a retail store and require one or moye retail store emplovess tw periodically count the
shelf inventory and adjust the inventory level m the tracking system. Accordingly, aspects of

the current disclosure relate to a demand tracking system that monitors the demand for

Date Regue/Date Received 2022-01-24
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products in a retail store display (e.g., on a shelf or in an aisle bin) by cataloging various
actions performed by, for example, refail store employees in addition to product sales and

receiving actions,

Example Demand Tracking Sysfem

FIG. 1 tilustrates a demand tracking system 100 constructed to track the demand for
products on display in a retail environment. The demand tracking system 100 receives
product sales information 102, product receiving information 104, and user action
information 106. The demand tracking system 100 cutputs user action requesis 108, The
demand tracking system 100 includes an interface component 110, a demand tracking
component 112, and a data store 114,

In one embodiment, the product sales information 102 includes information
associated with various sales transactions completed by a retail store. The product sales
nformation 102 may be received via the trderface component 110 from, for sxample, a point-
of-sale (POS) system associated with the retail store. The prodact sales information 102 may
include an indication of the product sold in a sales transaction and 8 quantity sold. For
example, the product sales information 102 received by the demand tracking system 100 may
ndicate that two bottles of a particular soda were sold in the retatl store. The particular item
sold may be identificd by Universal Product Code (UPC) associated with the product sold. 1t
is appreciated that the system may receive product sales information 102 prior to the
customer paying for the purchased product. For cxample, a customer may purchase an itera
via a web-application associated with a retail store and elect to pick-up the item in the retal
store in addition to paying for the ftem upon pick-up. In this example, the system may
receive product sales information 102 indicating that the item has been purchased.

In one embodiment, the product receiving information 104 inchlades information
associated with the receipt of shipments to the retail store. The product receiving information
104 may be received from, for example, a recciving systenm. The product receiving
information 104 may include an indication of the products recsived and an indication of the
quantity of each product received. For example, the product receiving information 104 may
mdicate that fifty jars of a particular brand of peanut butter were received and are available to
be placed on display.

In onc embodiment, the user action information 106 includes information identifving

various inventory related actions performed by, for example, retail store smployees. The user
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action information 106 may be recetved from, for example, a handbeld device associated with
the retail store employee. The user action fnformation 106 may inchude, for example, an
indication of the specific action performed, an indication of the product moved, and an
mdication of the quantity of product moved. For example, the user actions performed may
include a first type of user action indicating that the user completed a restocking request to
move 3 quantity of at least one product from a store room of the retail store to a display, a
second type of user action indicating that a user compicted a restocking request but had ©©
bring back at {east a portion of the product back to the store reom, and a third type of user
action indicating that a user attempted a restocking request but needs 1o retrieve an additional
quantity of the product from the store room to fill the display.

I one embodiment, the user action request 108 ncludes an instraction for at least one
user to perform. The instruction may be, for example, transmitted to a handheld device
associated with one or more retail store employees. The instructions may inchade, for
example, instructions for at least one user to restock a particular product in a display by
moving a specified quantity of the product from the store room of the retail store 1o the
display assoctated with the product.

In one embodiment, the tnterface compounent 110 includes 4 user interface. In this
embodiment, the demand tracking system 100 may receive mformation from the user via the
user interface. For example, the demand tracking system 10{ may receive aser action
information 106 via the user interface. In addition, a user may control the demand tracking
component 112 via user interface 116,

The demand tracking component 112 processes received mformation {(e.g., product
sales information 102, produact receiving information 104, and user action information 106) to
determine the demand associated with each of a plurality of products. The demand for each
product may be equal to the difference between the maximum display capacity for the
product and the inventory in the display. For exampie, a shelf may hold ten jars of peanet
buiter and there may be cight jars of peanut butter on the shelf. In this example, the demand
for peanut butter s equal to two jars of peanut butter,

In one embodiment, the demand tracking component 112 increases the demand for a
particular product responsive 1o receiving prodoct sales information 102 mcleding an
indication of the product sold and a quantity sold. For example, the demand tracking

component 112 may receive product sales information 102 indicating that two tubes of
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toothpaste were sold, In this example, the demand tracking component 112 increases the
demand for toothpaste by two tubes of toothpaste,

fn some erabodiments, the demand fracking component 112 may gencrate a user
action request 108 including an instruction to restock at least one product from, for example,
a store room to the display. The domand tracking component 112 may gencrate the user
action request responsive to the demand for the product transgressing a threshold, The
demand tracking component 112 may generate a user action Tequest responsive 1o receiving
product recctving information 104, For example, the demand tracking component 112 may
receive product receiving information 104 indicating that a retail store has received a
shipment of toothbrushes and generate a user action request 108 instructing at least one user
to restock the toothbruosh displays. Various processes to adjust the demand based on received
product sales information and product recetving information are described below with
reference fo the product sales information processing process 200 iflustrated in FI1G. 2 and
product recetving information processing process 300 ihustrated 10 FIG. 3, respectively,

The demand tracking component 112 may adjust the demand for a product responsive
10 recctving user action information 106, For example, the demand tracking component 112
may docroase the demand for a product responsive 0 receiving user action information 106
ndicating that a user has successfully restocked the display. The demand tracking
component 106 may also determing whether the demand for a product is overstated (e, the
actual demand is smaller than the system demand) or understated {i.c., the actual demand is
farger than the systern domand) based on user action information and correct the demand
accovdingly. Various processes to adjust the demand based on user actions are described
below with reference to the user action information processing process 400 itfostrated in FIG.
4.

It 1s appreciated that the demand tracking component 112 may also monitor an
inventory level of one or more products in the store room. In one embodiment, the demand
tracking component 112 monitors the inventory for a plurality of products in the store room
concurtently with the demand. For exaniple, the demand tracking component may decrease
the store room mventory of a particular product responsive to recsiving user action
information 106 ndicating that a uscr has restocked the particular product in a display. The
demand tracking component may also increase the store room inventory responsive 1o
receiving product receiving information 104 indicating that the retail store has reccived a

shipment of the particular product.

&4
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In some embodiments, the components deseribed above with regard to FIG. 1 are
software components that are executable by, for example, 2 computer system. In other
embodiments, sonie or all of the components may be moplemented in hardwarec ora
combination of hardware and software. Other example demand tracking processes are
described below with refersnce to FIGS. 2-4 that may be execuiced by a compuder system such

as the computer system described below with reference to FIG. 5.

Esample Demand Tracking Precesses

As described above with reference to FIG. 1, several embodiments perform processes
that track demand for various products in a retail enviromment. In some cmbodiments, these
demand tracking processes are executed by a microprocessor-based computer system, such as
computer system SO0 described below with reference to FIG. §.

FiG. 2 18 a flow chart illustrating a product sales information processing process 200
performed by a computer systern in accordance with at least one embodiment described
herein. The product sales information processing process 200 adjusts the demand for various
products based on received product sales information. The product sales information
processing process 200 begins in act 202,

I act 202, the system receives product sales information. The product sales
information may inchude an indication of the product seld in a sales transaction and a quantity
sold. Inact 204, the system increases the demand for the product indicated in the received
product sales information. The system may increase the demand by a value equal to the
quantity sold indicated in the received product sales mformation. For example, the product
sales information may indicate that the ten jars of blucberry jam were sold and the system
may increase the demand for blucherry jam by ten jars.

I act 206, the system determines whether the demand for the product has
transgressed a threshold. The threshold may be equal to 2 percentage of the maximum
capacity of space in the display. For example, the threshold may be a quantity equal to 50%
of the maxtmoum capacity of the display. 1 the domand bas transgressed the threshold, the
system proceeds 1o act 208 and generates a user action request meluding an instruction to
restock a display with a specified quantity of the product to fill the display. Otherwise, the
product sales information processing process 200 ends.

FIG. 3 is a flow chart iHustrating a product receiving information processing process

300 performed by a computer system i accordance with at least one embodiment described

T
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herein. The product receiving information processing process 300 adjusts the demand for
various producis based on received product receiving tnformation. The product receiving
mformation processing process 300 begins in act 302,
fnact 302, the system recerves product recetving fnformation. The product receiving
5 mnformation may include an indication of the product received and a quantity of the product
received.

In optional act 304, the systerm inercases 4 store room inventory associated with the
product. The system may increase the store room inventory of the recetved product by a
quantity equal to the quantity added to the store room. For cxample, the sysicm may increase

16 the store room inventory by a value equal to the quantity of the product received.

In optional act 306, the system determines whether there 15 sufficient demand for the
received product. The system may determine whether the demand for the received product is
a value greaier than a threshold vahue (e.g., groater than zevo). If the system determines that
there 18 sufficient demand for the product, the systom proceeds to act 308 and generates a

15 user action tequest to restock the display associated with the received product. Gtherwise,
the product receiving mformation processing process 300 ends.

In one embodiment, act 304 of increasing store room inventory and act 306 of
determining whether there is demand for the received product are both omatted. In this
embodiment, the system may automatically generate a user action request in act 308 to

26 restock the display upon receipt of the shipment and decrease the demand by a value equal to
the lesser of the quantity of the product received and the remaining shelf space. For cxample,
the system may receive product receiving mformation in act 302 imdicating that 15 jars of
peamut butter were received and there are 10 spots left on the corresponding shelf (le, the
demand is 1), In this examiple, the system may automatically decreass the demand

25 associated with the jars of peanut butter by 10 units. 1t is appreciated that the system may
also automatically decrease the demand for the received product without generating an
explicit user action request. For example, the retail store may have a standard procedure to
bring all received toms to the floor. Inthis example, the systera may assume that one or

more retail store employees have performed consistently with the procedure and

(98]
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automatically decrease the demand accordingly.
FiG. 4 is a flow chart iHustrating a user action information processing process 400
&
performed by a computer system in accordance with at least one embodiment desceribed

herein. The user action information processing process 400 adjusts the demand for various

10
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products based on received user action information. The user action information processing
process 400 begins in act 4072,

Tnact 402, the systom receives user action mformation, The user action mformstion

106 may include, for example, an indication of the specific action performed, an indication of
5 the product moved, and an indication of the quantity of product moved.

In optional act 404, the systern determines whether the product is a case item. A case
item may include an item that is reccived in the retail store in packages and placed in the
display for sale individually. For example, a case item may inchide a particular brand of
lemonade that is received by the retail store in packages of fifty botties of lemonade and are

16 putinthe display individually. If the system determines that the item is a case item, the
system moay proceed to optional act 406 and veset the demand for the product 1o a modulus.
Otherwise, the system proceeds to act 408 and resets the demand to zero.

In optional act 406, the systern may reset the demand to a modulus by decreasing the

demand by a value equal to an integer multiple of the packaged quantity. For exaraple, the

15 demand for a bottle of lemonade in a display may be 110 bottles and the system may receive
user action information indicating that a retail store employee has restocked the display. In
this example, the systenm may decrease the demand for the lemonade by an integer multiple of
the quantity received in a package (e.g., # 100 unit package} leaving the demand at 10 units,
In some embodiments, the system may further decrease a store room inventory level by an

20 amount equal to the decrease in demand.

In act 408, the system rescts the demand to zero for the product identified in the user
action mformation. In some embodiments, the system may further decrease a store room
inventory fevel by an amount equal to the decrease in demand.

Some embodiments optionally may additionally or alternatively consider a percentage

25 demand in excess of a full case in determining whether a worker is likely to overstock the
shelf in excess of the demand i order to stock all the products of an opened case ftem, versus
whether it is more likely the worker undee-stocked less than the demand and did not open a
subsequent case itern leaving the demand at less than a full case. For cxample, act 406 may

additionally mclude or a separate act can be performed {(c.g., following act 406) to evaluate

(98]
[}

the demand of a product in excess of an integer number of a case item i determining whether
to vesei the demand to zaro (o.g., returning to act 40¥) or resetting the demand to 8 modulus
(c.g., equal to the number of products in excess of an integer number of case items). As such,

when an instroction is issued to restock a shelf, and a worker cannot stock an mteger number
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of case ftems onto the shelf, a determination can be made based on a percentage demand in
excess of an integer number of a case item of whether a worker 15 more likely to force execoss
demand of a product ondo the shelf to fully stock an mteger number of case items, or decide
that a worker is likely 10 restock less than the full demand. For example, a percentage
5 threshold determination break level may be defined and/or determined when demand is in
excess of half a case item for some products, while with other products the percentage
threshold break level may be one quarter of a case item. This allows the process to determine
what a worker Hikely did in the restocking to achieve more accurate results. The evaloation
can include determining when demand inchides a fraction or percentage of a case item, and
16 cvaluating the size of the fraction of the case item in determining whether the worker likely
restocked a fisll case tem in excess of the demand.
This evahiation can consider the product percentage demand in excess of a whole
number multiple of a case item.  Further, the threshold level or point where it is determined
the worker is more tikely to overstock can depend on one or more factors, and typically is

15 dependent on multiple factors. Some of the factors include, but are not Hmited to, 2 nunmber

of products in a case item: size of products {¢.g., it may be more difficult for a worker to
realize a full case item is not going to fit on the available shelf space when products are
smaller, smaller products can be flexed or forced nto available space and/or more easily
encroach on space mtended for one or more other products, etc.); size of products relative to
20 available shelf space; store operation procedures; officiency of a worker and/or a store {newer
workers may be more likely to overstock, less officient stores may be more likely to
overstock, etc.); size of a product relative to 4 size of a case ttem (e.g., smalier number of
products in a case item allows worker to more easily predict when less than all the produocts
in a case itom woudd it in available shelf space); and other such factors. Accordingly, the
25 percentage or fraction threshold break level can vary by product, by store, by worker
performing the restock, other such factors, and typically a combination of two or more of
such factors.
Some embodiments deterniine whether the demand is greater than a percentage

threshold break level of a case item {e.g., modulus > ¥ percent of a case tem). Again, this

(V3]
[}

percentage can vary based on the one or more factors. When the modudos s greater than the
threshold percentage of the case tem, the process advances 1o act 408, and when the modulus
is ess than the threshold percentage the demand is resct to the modulus as in act 406,

Additionally or aliernatively, in some embodiments, the demand tracking component
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determines a percentage demand in excess of an integer mumber of case items, and
determines whether the percentage demand in excess of the fnteger number of case items has
a predetined relationship with a percentage threshold break level corresponding to the
product. The demand tracking component can set the demand to zero responsive o receiving
the user action information including the indication that the product sold has been restocked
and deternaining the percentage demand in excess of the integer number of case ttoms has the
predetermined relationship with the percentage threshold bresk level; snd can set the demand
to the modulus responsive to receiving the user action information mchiding the mdication
that the product sold has been restocked and determining the percentage demand in excess of
the integer number of case items does not have the predetermined relationship with the
percentage threshold break level. In some mmplementations, the demand 1s set to the modulus
by the excess number of ftems In excess of a fill case tem and/or decreasing the demand by a
value equal to an infoger multiple of the packaged quantity.

In act 410, the system detormines whether the demand is overstated indicating that the
demand level stored for a product is greater than the actual demand for the product in the
product display. The systom may determine that the demand is overstated based on the user
action information received in act 402, For exanple, the user action information may
mdicate that the system user restocked a particular display consistent with a user action
request and had to return excess products back to the store room. In this example, the system
may determine that the demand is overstated by an amount equal to the quantity that the user
returncd to the store room. I the system determines that the demand lovel is overstated, the
system may proceed to optional act 412 and increase the store room mventory, Otherwise,
the system proceeds to act 414 and determines whether the demand is understated.

In optional act 412, the system increases a store reor inventory associated with the
product. The system may increase the store room inventory for the product by an amoumt
equal to the excess quantity that the user had to retorn to the store room.

In act 414, the sysicra determines whether the demand for a product was understated
indicating that the demand level for a product is less than the actual demand for the product
in the display. The system may determine that the demand is understated based on the oser
action nformation received in act 402, For example, the user action information may
tndicate that the system user stocked a particular display consistent with a user action request
and needs to bring an additional quantity of products to the display. In this example, the

gystem may detormine that the demand is understated by an amount equal to the remaming
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space in the product display. If the system determines that the demand level is onderstated,
the system may proceed to act 416 and generate a user request including an instruction to
restock the understated product. Otherwise, the process 400 ends.

Furthermore, various aspeets and functions described herein in accord with the
present disclosure may be implemented as hardware, software, firmware or any combination
thergof. Aspects in accord with the present disclosure may be mplemented within methods,
acts, systems, system clements and components using a variety of hardware, software or
firmware configurations. Purthermore, aspects in accord with the present disclosure may be

implemented as specially-programmed hardware and/or software.

Example Computer System

FIG. § ilhustrates an example block diagram of computing components forming a
system 500 which may be configured to implement one or more aspects disclosed herein. For
exarople, the system 500 may be configured to perform one or more demand tracking
processes as desceribed above with reference to FIGS. 2-4.

The system SO0 may inchide for example a general-purpose computing platform such
as those based on Intel PENTIUM-type processor, Motorola PowerPC, Sun UltraSPARC,
Texas Instruments-DSP, Hewlett-Packard PA-RISC processors, or any other type of
processor. System 500 may inchide specially-programmed, special-purpose hardware, for
example, an application-specitfic integrated circuit (ASIC). Various aspects of the present
disclosure may be implemented as specialized software executing on the system 500 such as
that shown in FIG. 5.

The system SO0 may inchide 8 processor/ASIC 506 connected o one or more memory
devices 510, such as a disk drive, memory, flash memory or other device for storing data.
Memory 510 may be used for storing programs and data during operation of the system 500,
Components of the computer system SO0 may be coupled by an intercomnmecion mechanism
508, which may include ong or more buscs {¢.g., between components that are integrated
within a same maching) and/or a network (2.g., between components that reside on separate

machines).

The interconnection mechanism 508 enables communications {e.g,, data,
mstructions) to be exchanged between components of the system 500

The system SO0 also tncludes one or more input devices S04, which may include for
example, a keyboard or a touch screen. An input device may be used for example to

configure the measorement system or to provide nput parameters. The system 500 inclodes
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one or more outpat devices 502, which may include for example a display. In addition, the
computer system 500 may contain one or more interfaces (not shown) that may conncet the
computer system 300 fo a communication network, in addition or as an alternative to the
interconnection mechanism 508,

The system 500 may include a storage system 512, which may include a computer
readable and/or writeable nonvolatile medium in which signals may be stored to provide a
program {0 be executed by the processor or to provide information stored on or inthe
medium to be processed by the program. The medium may, for example, be a disk or flash
memory and in some examples may include RAM or other non-volatile memory such as
EEPROM. Insome cmbodiments, the processor may cause data to be read from the
nonvolatile mediom into another memory 510 that allows for faster access to the information
by the processor/ASIC than does the mediom. This memory S10 may be a volatile, random
access memaory such as a dypamic random access mamory (DRAM) or static memory
{(SRAM:}. It may be located in storage system 512 or in memory system $10. The processor
506 may manipulate the dara within the integrated cireuit memory 510 and then copy the data
10 the storage 512 after processing is completed. A varicty of mechanisms are known for
managing data movement between storage 512 and the integrated cireuit mermory element
510, and the disclosure is not limited thereto, The disclosure is not himited to a particular
memory system 510 or a storage system 512,

The system 300 may include a general-purpose computer platform that is
programmable using a bigh-level computer programming language. The systen 560 may be
also 1mplemented using specially programmed, special purpose hardware, e.g. an ASIC. The
system 300 may inclade a processor 506, which may be a commercially available processor
such as the well-known Pootiom class processor available from the Intel Corporation. Many
other processors are available. The processor 506 may execute an operating systern which
may be, for example, 8 Windows operating system available from the Microsoft Corporation,
MAC OS System X available from Apple Computer, the Solaris Operating Systom available
from Sun Microsystems, or UMNIX and/or LINUX available frora various sources. Many
other operating systems may be used.

The processor and operating system together may form a computer platform for which
application programs in high-level programming languages may be written. It should be
understood that the disclosure is not limited to a particular computer system platform,

processor, operating systemn, or network, Also, it should be apparent to those skilled in the art
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that the present disclosure is not Hmited to a specific programmiing language or compater
systern. Further, it should be approciated that other appropriate programaming languages and
other appropriate computer systems could also be used.

Having thus deseribed several aspects of at least one example, it is t0 be appreciated
that various alterations, modifications, and improvements will readily occur to those skilled
in the art. For instance, examples disclosed herein may also be used in other contexts. Such
akerations, modifications, and improvements are titended to be part of this disclosure, and
are ntended to be within the scope of the examples discussed herein. Accordingly, the

foregoing description and drawings are by way of exampie only.
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CLAIMS

What is claimed is:

1. A demand tracking system in a retail environment including a retail store having a plurality
of product displays, the system comprising:

at least one processor coupled to a memory storing information regarding a demand for each
product of a plurality of products in the retail store, the demand for each product including a difference
between a current quantity of each product on a respective product display of the plurality of product
displays and a maximum capacity of the respective product display;

an interface, executed by the at least one processor, configured to receive product sales
information and user action information and to provide user action requests;

a demand tracking component, executed by the at least one processor, configured to:

obtain a first set of rules that track product demand as a function of product sales;

use the first set of rules to increase, responsive to receiving product sales information including
an indication of a product sold of the plurality of products and a quantity sold, the demand for the at least
one product sold by a value equal to the quantity sold;

obtain a second set of rules that evaluates demand relative to one or more thresholds;

use the second set of rules to determine whether the demand for the product sold transgressed a
threshold; and

generate, responsive to the demand for the product sold transgressing the threshold, a user action
request including a first instruction directed to at least a user to restock a first quantity of the product sold
to the product display, the first quantity equal to the demand of the product sold and cause at least the first
quantity of the product sold to be restocked to the product display;

wherein the demand tracking component is further configured to obtain a third set of rules that
track product demand as a function of expected user action; and

use the third set of rules to further determine when a percentage demand is in excess of an integer
number of case items, determine whether the percentage demand in excess of the integer number of case
items has a predefined relationship with a percentage threshold break level to the product corresponding
to whether the expected user action would be expected to overstock or understock, and set the demand to
zero responsive to receiving the user action information and determining the percentage demand in excess
of the integer number of case items has the predetermined relationship with the percentage threshold

break level.
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2. The demand tracking system of claim 1, wherein the demand tracking component is further
configured to obtain a fourth set of rules that track product demand as a function of user actions, and use
the fourth set of rules to set the demand to zero responsive to receiving the user action information

including an indication that the product sold has been restocked.

3. The demand tracking system of claim 1, wherein the product sold is one of a case item type

and an individual item type.

4. The demand tracking system of claim 3, wherein the demand tracking component is further
configured to decrease the demand for the product sold at least in part by setting the demand to zero

responsive to the product sold having the individual item type.

5. The demand tracking system of claim 3, wherein the demand tracking component is further
configured to decrease the demand for the product sold at least in part by decreasing the demand by a

value equal to an integer multiple of a case size responsive to the product sold having the case item type.

6. The demand tracking system of claim 1, wherein the demand tracking component is further
configured to use the third set of rules to determine whether the demand is understated for the product

sold based on the user action information.

7. The demand tracking system of claim 6, wherein the demand tracking component is further
configured to generate a user action request including a second instruction to restock a second quantity of

the product sold to the product display, the quantity equal to the understated demand of the product sold.

8. The demand tracking system of claim 1, wherein the demand tracking component is further
configured to obtain a fourth set of rules that track product demand as a function of user actions, and use
the fourth set of rules to determine whether the demand is overstated for the product sold based on the

user action information.
9. The demand tracking system of claim 8, wherein the demand tracking component is further

configured to decrease the demand for the product sold responsive to determining that the demand is

overstated.
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10. The demand tracking system of claim 1, wherein the interface is further configured to
receive product receiving information including an indication of the product received and a quantity of
the product received and wherein the demand tracking component is further configured to obtain a fourth
set of rules that track product demand as a function of receiving information, and use the fourth set of
rules to decrease the demand for the received product responsive to receiving the product receiving

information.

11. A computer implemented method for tracking demand in a retail environment including a

retail store having a plurality of product displays, the method comprising:

storing a demand for each product of a plurality of products in the retail store, the demand for
each product including a difference between a current quantity of each product on a respective product
display of the plurality of product displays and a maximum capacity of the respective product display;

receiving product sales information including an indication of a product sold of the plurality of
products and a quantity sold;

obtaining a first set of rules that track product demand as a function of product sales;

using the first set of rules and increasing the demand for the at least one product sold by a value
equal to the quantity sold;

obtaining a second set of rules that evaluates demand relative to one or more thresholds;

using the second set of rules and determining whether the demand for the product sold
transgressed a threshold;

generating, responsive to the demand for the product sold transgressing the threshold, a user
action request including a first instruction directed to at least a user to restock a first quantity of the
product sold to the product display, the first quantity equal to the demand of the product sold and causing
at least the first quantity of the product sold to be restocked to the product display;

receiving user action information including an indication that the product sold has been
restocked;

obtaining a third set of rules that track product demand as a function of expected user action;

using the third set of rules:

determining when a percentage demand is in excess of an integer number of case items;

determining whether the percentage demand in excess of the integer number of case items has a
predefined relationship with a percentage threshold break level corresponding to whether the expected
user action would be expected to overstock or understock; and

setting the demand to zero responsive to receiving the user action information and determining
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the percentage demand in excess of the integer number of case items has the predetermined relationship

with the percentage threshold break level.

12. The method of claim 11, wherein receiving the product sales information further includes
receiving product sales information including an indication of the product type, the product type including

one of a case item type and an individual item type.

13. The method of claim 12, further comprising receiving user action information including an
indication that the product sold has been restocked; obtaining a third set of rules that track product
demand as a function of user actions; and using the third set of rules and setting the demand to zero

responsive to receiving the user action information and the product sold having the individual item type.

14. The method of claim 12, further comprising receiving user action information including an
indication that the product sold has been restocked and decreasing the demand by a value equal to an
integer multiple of a case size responsive to receiving the user action information and the product sold

having the case item type.

15. The method of claim 11, further comprising using the third set of rules and determining

whether the demand is understated for the product sold based on the user action information.

16. The method of claim 15, further comprising generating a user action request including a
second instruction to restock a second quantity of the product sold to the product display, the quantity
equal to the understated demand of the product sold.

17. The method of claim 11, further comprising receiving user action information; obtaining a
fourth set of rules that track product demand as a function of user actions; and using the fourth set of rules
and determining whether the demand is overstated for the product sold based on the user action

information.

18. The method of claim 17, further comprising decreasing the demand for the product sold

responsive to determining that the demand is overstated.

19. The method of claim 11, further comprising receiving product receiving information
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including an indication of the product received and a quantity of the product received; obtaining a fourth
set of rules that track product demand as a function of receiving information, and using the fourth set of
rules and decreasing the demand for the received product responsive to receiving the product receiving

information.

20. A non-transitory computer readable medium having stored thereon sequences of instruction
for tracking demand in a retail environment including a retail store having a plurality of product displays,
including instructions that will cause at least one processor to:

store a demand for each product of a plurality of products in the retail store, the demand for each
product including a difference between a current quantity of each product on a respective product display
of the plurality of product displays and a maximum capacity of the respective product display;

receive product sales information including an indication of a product sold of the plurality of
products and a quantity sold;

obtain a first set of rules that track product demand as a function of product sales;

use the first set of rules to increase the demand for the at least one product sold by a value equal
to the quantity sold;

obtain a second set of rules that evaluates demand relative to one or more thresholds;

use the second set of rules to determine whether the demand for the product sold transgressed a
threshold; and

generate, responsive to the demand for the product sold transgressing the threshold, a user action
request including an instruction directed to at least a user to restock a quantity of the product sold to the
product display, the quantity equal to the demand of the product sold and cause at least the first quantity
of the product sold to be restocked to the product display;

receive user action information including an indication that the product sold has been restocked;

obtain a third set of rules that track product demand as a function of expected user action;

use the third set of rules to:

determine when a percentage demand is in excess of an integer number of case items;

determine whether the percentage demand in excess of the integer number of case items has a
predefined relationship with a percentage threshold break level corresponding to whether the expected
user action would be expected to overstock or understock; and

set the demand to zero responsive to receiving the user action information and determine the
percentage demand in excess of the integer number of case items has the predetermined relationship with

the percentage threshold break level.
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21. The non-transitory computer readable medium of claim 20, wherein the instructions further
cause the at least one processor to use the third set of rules to determine whether the demand is

understated for the product sold based on the user action information.

22. The demand tracking system of claim 1, wherein the demand tracking component, in causing
at least the first quantity of the product sold to be restocked to the product display, is further configured to
initiate an automated picking of the first quantity of the product sold based on the demand to be restocked

on the product display on the sales floor.

23. The demand tracking system of claim 1, wherein the demand tracking component in
determining whether the percentage demand in excess of the integer number of case items is configured to
predict percentage demand in excess of a full case in determining that a worker is expected to overstock
the product display in excess of the demand in order to stock all the products of an opened case item, or
determining that the worker is expected to not open a subsequent case item based on an expectation that
all of the products of the subsequent case item would not fit on the product display resulting in the work

under-stocking less than the demand.

24. A system to track demand in a retail environment including a retail store having a plurality of
product displays, the system comprising;

a plurality of point of sale systems configured to obtain and communicate product sales
information;

an inventory database maintaining inventory information for a plurality of products offered for
sale from in the retail store;

a plurality of networked scanning devices and worker devices operated at the retail store; and

a demand tracking system communicatively coupled over a distributed communication network
with the inventory database, the plurality of point of sale systems, the scanning devices and the worker
devices, wherein the demand tracking system comprises:

at least one processor coupled to a memory storing information regarding a demand for each
product of the plurality of products in the retail store, the demand for each of the plurality of products
determined based at least in part on a difference between a determined current quantity of each of the
plurality of products on a respective product display of the plurality of product displays on a sales floor

and a maximum capacity of the respective product display for the respective one of the plurality of

22

Date Regue/Date Received 2022-01-24



products;

an interface, executed by the at least one processor, configured to: receive over the
communication network product sales information from the plurality of point of sale systems, receive
over the communication network user action information from at least one of the plurality of networked
scanning devices and the worker devices, and generate user action requests and communicate the
generated user action requests to one or more of the plurality of networked scanning devices and the
worker devices, wherein one or more of the user action requests comprise one or more restock requests to
restock one or more products of the plurality of products based on the respective demands of the one or
more products;

a demand tracking component, executed by the at least one processor, configured to:

obtain a first set of rules that track product demand as a function of product sales based at least in
part on the product sales information;

execute the first set of rules to increase, responsive to receiving product sales information
including an indication of a first product sold of the plurality of products and a quantity of the first
product sold, the demand maintained in the inventory database for at least the first product by a value
equal to the quantity of the first product sold; and

obtain a second set of rules that track product demand, and execute the second set of rules to
determine when a percentage demand for the first product is in excess of an integer number of case items
of the first product, determine whether the percentage demand in excess of the integer number of case
items has a predefined relationship with a percentage threshold break level to the first product
corresponding to whether an expected user action of restocking would be expected to overstock or
understock, and set the demand to zero responsive to receiving the user action information and
determining the percentage demand in excess of the integer number of case items has the predetermined

relationship with the percentage threshold break level.

25. The demand tracking system of claim 24, wherein the demand tracking component is further
configured to obtain a third set of rules that track product demand as a function of user actions, and
execute the third set of rules to set the demand to zero responsive to receiving the user action information

including an indication that the first product has been restocked.

26. The demand tracking system of claim 24, wherein the first product is one of a case item type

and an individual item type.
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27. The demand tracking system of claim 26, wherein the demand tracking component is further
configured to decrease the demand for the first product at least in part by setting the demand of the first

product to zero responsive to the first product having the individual item type.

28.  The demand tracking system of claim 26, wherein the demand tracking component is further
configured to decrease the demand for the first product at least in part by decreasing the demand by a

value equal to an integer multiple of a case quantity responsive to the first product having the case item

type.

29. The demand tracking system of claim 24, wherein the demand tracking component is further
configured to:

obtain a third set of rules that track product demand as a function of the expected user action, and
execute the third set of rules to determine demand is understated for the first product based on the user
action information and the expected user action; and

generate a first user action request including a first instruction to restock a first quantity of the

first product to the product display, the first quantity equal to the understated demand of the first product.

30. The demand tracking system of claim 24, wherein the demand tracking component is further
configured to obtain a third set of rules that track product demand as a function of the user action
information, and execute the third set of rules to determine whether the demand is overstated for the first

product based on the user action information.

31. The demand tracking system of claim 30, wherein the demand tracking component is further
configured to decrease the demand for the first product responsive to determining that the demand is

overstated.

32. The demand tracking system of claim 24, wherein the interface is further configured to
receive product receiving information including an indication of the product received and a quantity of
the product received and wherein the demand tracking component is further configured to obtain a third
set of rules that track product demand as a function of receiving information, and execute the third set of
rules to decrease the demand for the received product responsive to receiving the product receiving

information.
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33. The demand tracking system of claim 24, further comprising:

obtain a third set of rules that evaluates the demand relative to a first threshold;

execute the second set of rules and determine the demand for the first product has transgressed
the first threshold; and

generate, responsive to the demand for the first product transgressing the first threshold, a first
user action request including a first instruction to restock a first quantity of the first product to the
respective product display, the first quantity equal to the demand of the first product; and

initiate an automated picking of the first quantity of the first product based on the demand to be

restocked on the respective product display on the sales floor of the retail.

34. The demand tracking system of claim 24, wherein the demand tracking component in
determining whether the percentage demand in excess of the integer number of case items is configured to
predict percentage demand in excess of a full case in determining that a worker is expected to overstock
the respective product display in excess of the demand in order to stock all the products of an opened case
item of the first product, or determining that the worker is expected to not open a subsequent case item of
the first product based on an expectation that all of the products of the subsequent case item of the first
product would not fit on the respective product display resulting in the worker under-stocking less than

the demand.

35. A computer implemented method for tracking demand in a retail environment including a
retail store having a plurality of product displays, the method comprising:

storing, by a demand tracking system communicatively coupled over a distributed communication
network with an inventory database maintaining inventory information for a plurality of products offered
for sale from in the retail store, a demand for each product of the plurality of products in the retail store,
the demand for each of the plurality of products determined based at least in part on a difference between
a determined current quantity of each of the plurality of products on a respective product display of the
plurality of product displays on a sales floor and a maximum capacity of the respective product display
for the respective one of the plurality of products;

receiving, over the distributed communication network from a plurality of point of sale systems,
product sales information obtained by the respective plurality of point of sale systems, wherein the
product sales information comprises an indication of a first product sold of the plurality of products and a
quantity of the first product sold;

receiving user action information over the distributed communication network from at least one
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of a plurality of networked scanning devices and worker devices operated at the retail store, generating
user action requests and communicating the generated user action requests to one or more of the plurality
of networked scanning devices and the worker devices, wherein one or more of the user action requests
comprise one or more restock requests to restock one or more products of the plurality of products based
on the respective demands of the one or more products;

obtaining a first set of rules that track product demand as a function of product sales based at least
in part on the product sales information;

executing the first set of rules and increasing the demand maintained in the inventory database for
at least the first product sold by a value equal to the quantity of the first product sold;

obtaining a second set of rules that track product demand;

executing the third set of rules and determining when a percentage demand for the first product is
in excess of an integer number of case items of the first product;

determining whether the percentage demand in excess of the integer number of case items has a
predefined relationship with a percentage threshold break level corresponding to whether an expected
user action of restocking would be expected to overstock or understock; and

setting the demand to zero responsive to receiving the user action information and determining
the percentage demand in excess of the integer number of case items has the predetermined relationship

with the percentage threshold break level.

36. The method of claim 35, wherein the receiving the product sales information further
comprises receiving product sales information including an indication of the product type of at least the

first product, the product type including one of a case item type and an individual item type.

37. The method of claim 36, further comprising;:

receiving the user action information including an indication that the first product has been
restocked;

obtaining a third set of rules that track product demand as a function of user actions; and

executing the third set of rules and setting the demand of the first product to zero responsive to

receiving the user action information and the first product having the individual item type.

38. The method of claim 36, further comprising:
receiving user action information including an indication that the first product has been restocked;

and
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decreasing the demand by a value equal to an integer multiple of a case quantity responsive to

receiving the user action information and the first product having the case item type.

39. The method of claim 35, further comprising;:

obtaining a third set of rules that track product demand as a function of the expected user action,
and applying the third set of rules and determining the demand is understated for the first product based
on the user action information and the expected user action; and

generating a first user action request including a first instruction to restock a first quantity of the

first product to the product display, the first quantity equal to the understated demand of the first product.

40. The method of claim 35, further comprising;

obtaining a third set of rules that track product demand as a function of user action information;
and

executing the third set of rules and determining whether the demand is overstated for the first

product based on the user action information.

41. The method of claim 40, further comprising decreasing the demand for the first product

responsive to determining that the demand is overstated.

42, The method of claim 35, further comprising receiving product receiving information
including an indication of the product received and a quantity of the product received; obtaining a third
set of rules that track product demand as a function of receiving information, and executing the third set
of rules and decreasing the demand for the received product responsive to receiving the product receiving

information.

43. A non-transitory computer readable medium having stored thereon sequences of instruction
for tracking demand in a retail environment including a retail store having a plurality of product displays,
including instructions that will cause at least one processor to:

store, by a demand tracking system communicatively coupled over a distributed communication
network with an inventory database maintaining inventory information for a plurality of products offered
for sale from in the retail store, a demand for each product of the plurality of products in the retail store,
the demand for each of a plurality of products determined based at least in part on a difference between a

determined current quantity of each of the plurality of products on a respective product display of the
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plurality of product displays on a sales floor and a maximum capacity of the respective product display
for the respective one of the plurality of products;

receive, over the distributed communication network from a plurality of point of sale systems,
product sales information obtained by the respective plurality of point of sale systems, wherein the
product sales information comprises an indication of a first product sold of the plurality of products and a
quantity of the first product sold;

receive user action information over the distributed communication network from at least one of a
plurality of networked scanning devices and worker devices operated at the retail store, generating user
action requests and communicating the generated user action requests to one or more of the plurality of
networked scanning devices and the worker devices, wherein one or more of the user action requests
comprise one or more restock requests to restock one or more products of the plurality of products based
on the respective demands of the one or more products;

obtain a first set of rules that track product demand as a function of product sales based at least in
part on the product sales information;

execute the first set of rules to increase the demand maintained in the inventory database for at
least the first product sold by a value equal to the quantity of the first product sold;

obtain a second set of rules that track product demand;

execute the third set of rules to determine when a percentage demand for the first product is in
excess of an integer number of case items of the first product;

determine whether the percentage demand in excess of the integer number of case items has a
predefined relationship with a percentage threshold break level corresponding to whether an expected
user action of restocking would be expected to overstock or understock; and

set the demand to zero responsive to receiving the user action information and determine the
percentage demand in excess of the integer number of case items has the predetermined relationship with

the percentage threshold break level.
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