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STOCKING LEVEL INDICATION APPARATUS AND METHOD

Cross-Reference to Related Applications

{0601] This application claims the benefit of US Provisional Apphication Number

62/329,445, filed April 29, 2016, which is hereby incorporated by reference herein in its entirety.

Technical Field

{0602] This invention relates generally to retail shelving and, more particularly, to stocking

level indicating shelving assemblies.

Background

{8003} Retail stores often utilize modular shelving units to display products for sale. Tt can
be important to maintain an accurate count of mventory during operation of the store. Pursuant to
this, associates often have to count products on the shelves. It can be difficult for associates to
accurately determine a count of products on the shelves and, as such, one method to ensure an
accurate count to remove all of the products from the shelves. Unfortunately, the assoctates must

then restock the products on the shelves.

Brief Description of the Drawings

{6004} Dhsclosed heremn are embodiments of systems, apparatuses and methods pertaining
to a shelving assembly that provides an indication of a stocking level of products on the shelving

assembly. This description includes drawings, wherein:

{0005] FIG. 1 15 a perspective view of a shelving unit in accordance with some
embodiments.
{6006] FIG. 2 15 a schematic side elevational view of a first stocking level indication

assembly in accordance with several embodiments.

{0607] FIG. 3 is a schematic side elevational view of a second stocking level indication

assembly 1n accordance with some embodiments.
{00038] FIG. 4 15 a flowchart in accordance with several embodiments.

{0609] FIG. 5 1s a flowchart in accordance with some embodiments,
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{0010} Elements in the figures are tllustrated for simplicity and clarity and have not
necessarily been drawn to scale. For example, the dimensions and/or relative positioning of some
of the elements in the figures may be exaggerated relative to other elements to help to improve
understanding of various embodiments of the present invention. Also, common but well-
understood elements that are useful or necessary in a commercially feasible embodiment are often
not depicted 1 order to facilitate a less obstructed view of these various embodiments of the
present nvention. Certain actions and/or steps may be described or depicted in a particular order
of occurrence while those skilled in the art will understand that such specificity with respect to
sequence 18 not actually required. The terms and expressions used herein have the ordinary
technical meaning as 1s accorded to such terms and expressions by persons skilled in the technical
field as set forth above except where different specific meanings have otherwise been set forth

herein.

Detatled Description

{001 1] Generally speaking, pursuant to various embodiments, systems, apparatuses and
methods are provided herein useful to provide a visual indication of a level or number of products
stocked on a shelf of a shelving unit. The visual indication is provided by virtue of an accumulated
weight of products on the shelf causing an indicator device to visually change according to the
weight. More specifically, a shelf assembly 1s described herein that utilizes the accumulated weight
of products to operate a pressure-driven indicator. The mndicator can be mounted to the shelving
unit so as to be visible to an associate and, as such, an associate trying to determine whether a
particular shelf needs to be restocked, can avoid having to manipulate or remove products from a

shelf to determme a current stock level

{0012] By some approaches, a shelving assembly as described herem utilizes a bladder or
other fluid containment member. When products are stocked on the shelf assembly, the weight of
the products presses down on the bladder. The pressure-driven mdicator can advantageously be
fluidly connected to the bladder so that the pressure created within the bladder a3 a result of the
stocked products 1s visually indicated. Utihizing the indicator and the type of product stocked on
the shelf, mcluding an approximate weight thereof, an approximate number of products on the
shelf can be extrapolated, such as by a control circuit analyzing an image of the assembly and the

indicator thereof

83
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{0013} An example shelving unit 10 1s shown in FIG. 1. Based on a particular use, multiple
shelving units 10 can be aligned in a row to produce an aisle in a retail location. The shelving unit
10 includes a base portion 12 and a back wall 14 extending upwardly therefrom. The base portion

2 can include a base deck 16 and a kick plate 18, as commonly configured. A plurality of shelf
notches 20 are vertically disposed adjacent to lateral edges 22 of the back wall 14 to provide anchor
points for shelves 24 mounted to the shelving unit 10, After the shelving unit 10 1s assembled,

associates can then stock products 26 on the shelves 24

[0014] If desired, as shown in FIGS. 2 and 3, one or more of the shelves 24 can include a
stocking level indication assembly 50, As shown, the assembly 30 includes an indicator device 52
disposed on an edge portion 54 thereof so as to be visible to an associate checking stock levels.
The assembly 50 includes a rigid lower wall portion 56, an intermediate bladder portion 58, and a
rigid or semi-rigid upper wall portion 60. Further, the bladder 58 has a flowable fluid 62 disposed
therein, which can be any suitable gas or hiquid. So configured, as products 26 are placed on the
assernbly 50 the upper wall portion 60 causes the fluid 62 to be compressed in a generally uniform
manner. The indicator 52 1s fluidly coupled to the bladder 58 s0 that pressure created in the bladder

S8 causes a visual change 1n the indicator 52.

{0615] By some approaches, the assermably S0 can be an insert configured to be placed on
an existing shelf 24. By other approaches, the assembly 50 can be a retrofit shelf 24, configured to

replace a traditional shelf 24 and mount to the shelving umit back wall 14,

[0016] In one form, the lower wall portion 56 15 a rigid shelving member and the bladder
58 1s mounted to the shelving member 56. The bladder 538 can be mounted to the shelving member
56 using an adhesive, hardware, or any other suitable method. By some approaches, the upper wall
portion 60 can be the upper wall portion of the bladder 58 By other approaches, the upper wall
portion 60 can be a separate wall member mounted to the bladder 58, using one of the methods

discussed above.

{6017} Example indicators 52 are shown in FIGS. 2 and 3. Tn one form, the indicator 52 1s
a balloon or mflatable member 64. The balloon 64 15 sealingly and fluidly coupled to the bladder
58 using a gasket or other suitable mechanism 66. The balloon 64 can be of a material that 1s

relatively more elastic and/or less rigid than the material of the bladder 58. With this configuration,

)
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the mndicator 52 will have a baseline, smaller size when there are no products 26 on the assembly
50. Then, as products 26 are placed on the assembly, the balloon 64 sequentially gets larger as
pressure s increased in the bladder. As such, the size of the balloon 64 provides a visual indication

of the stocking level on the assembly 50.

{0018] In another form, the mdicator 52 can be a gauge 68 having a pressure-indicating
member 70 that is shifted when the gauge 68 receives a change in pressure. By one approach, the
gauge 08 can include a housing 72 with a hollow interior 74, such as a tube as shown, with an
interior cross-section. The pressure~-indicating member 70 can have a cross-section generally equal
to the internal cross-section of the hollow nterior 74. For example, as shown, the hollow interior
74 can be generally circular and the pressure~-indicating member 70 can be a sphere. Although a
circular cross-section 15 shown, other suitable shapes can be utilized. So configured, the hollow
interior 74 1s divided into first and second pressure portions 76, 78 with the pressure-indicating

member 70 disposed therebetween.

{0019] With this configuration, the first portion 76 can be loaded with a predetermined
pressure and the second portion 78 can be fluidly connected with the bladder 58. As such, in a
baseline state with no products 26 on the assembly SO, the pressure within the first portion 76 will
push the pressure-indicating member 70 to one end 80 of the housing 72. Then, as products 26 are
ioaded on the assembly 50, the pressure within the second portion 78 will be increased, which will
shift the pressure-indicating member 70 within the housing 72 towards a second end 82 thereof. If
desired, the predetermined pressure within the first portion 76 can be customized to a particular
product 26 intended for the assembly. For example, if the miended products 26 are relatively
heavy, the pressure within the first portion 76 can be mcreased, and vice versa. As with the above
form, the gauge 68 can be sealingly and fluidly coupled to the bladder 58 using a gasket or other

suitable mechanism 84.

{8028} By anocther approach, the gauge 68 can be a dial-type gauge where the pressure-
indicating member 70 13 pivotably mounted within the housing 72. So configured, as pressure 1s
mcreased from a supply coupled to the gauge 68, the pressure-indicating member 70 pivots within
the housing 72 to indicate a current pressure. As with the above form, the gauge 68 of this form

can be coupled to the bladder 58 using the gasket or other suitable mechanism 84,



WO 2017/189804 PCT/US2017/029767

0021} As shown in FIG. 1, an imaging device 80, such as a camera or the like, can be
mounted adjacent to the assembly 50 to capture an image thereof, such as closely proximate
thereto. The imaging device 86 can be mounted to a fixed location, such as the shelving unit 10
itself, including to one of the shelves 24, a wall of the retail location, or other structure. In another
form, the imaging device 86 can be mounted to a mobtle structure, such as a cart, robot, or the hike.
For example, the imaging device 86 can be configured to operate as a shopper moves a cart around
the store or as a robot is programomed to move up and down aisles in the store. Regardless of the
mounting location, the imaging device 86 can be oriented and configured to capture an image of

the assembly 50, and specifically the mdicator 52 thereof.

[0022] Thereafter, the imaging device 86 can send the 1mage to a computing device 88
having a control circuit therein over a wired connection or over any suitable network, utilizing
radio communication, Bluetooth, WiFi, near field communication, or the hike utilizing any suitable
receivers, transmitters, transceivers, or the like. The term control circuit refers broadly to any
microcontroller, computer, or processor-based device with processor, memory, and programmable
nput/output peripherals, which s generally designed to govern the operation of other components
and devices. It 18 further understood to mclude common accompanying accessory devices,
meluding memory, transceivers for communication with other components and devices, etc. These
architectural options are well known and understood in the art and require no further description
here. The control circuit 88 may be configured (for example, by using corresponding programming
stored in a memory as will be well understood by those skilled 1n the art) to carry out one or more

of the steps, actions, and/or functions described herem.

{0023] The control circutt 83 receives the mmage and 1s configured to estimate a pressure
mdicated by the mdicator 52. By a first approach, the control circust 88 can recetve an image
showing the assembly 50 without any products 26 disposed thereon so that the control circuit 88
can use the image and the indicator 52 shown therein as a baseline scale for future images and
measurements. By a further approach, the control circuit can receive an image showing the
assembly 50 n a fully stocked configuration so that the control circurt 88 can use the image and
the indicator 52 shown therein as a top of the scale. Accordingly, subsequently images can be

compared within the set scale to determine an approximate percentage of stock level
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10024] In one example utilizing the balloon 64, the control circuit 88 can be configured to
estimate a size of the balloon 64 and correlate the size to an estimated pressure, such as by
referencing the scale or by referencing a table or the like In another example utilizing the gauge
68, the control circuit 88 can be configured to estimate a location of the pressure-indicating
member 70 within the housing 72 and correlate the location to an estimated pressure, which can
include revising for a particular predetermined pressure in the first portion 76. The location of the
pressure-indicating member 70 can also or alternatively be compared to the baseline image to
determaine an amount of deflection. Next, the control circuit 88 can be configured to estimate a

total weight of products 26 on the assermbly S0 based on the estimated pressure.

[0025] The control circuit 88 can further be configured to access product location
mnformation, stored locally or on a remote database or server device 90. The product location
information can wdentify the products 26 1ntended to be stocked on the assembly 30 and identity
weight data of the identified products 26. From the weight of the products 26 that are intended to
be stocked on the assembly 50 and the estimated weight, the control circurt 96 can estimate a

number of products 26 on the assembly 50

{0026] If desired, the control circuit 88 can further compare the estimated number of
products 26 on the assernbly 50 and compare 1t to a predetermined stock number, such as a number
that would indicate 3 low stock level. In response to determining that the estimated number 15 at
or below the predetermined stock number, the control circuit 38 can be configured to send out a
fow stock signal. The low stock signal can be sent or routed to any suitable recipients, such as to
create tasks therefor, including devices for stocking associates, devices for ordering additional

stock, and the like.

{0027] Additionally, the estimated weight and/or estimated number of products can be
used by the conirol circuit 88 to generate warming signals. For example, if the estimates indicate
that there 1s too much weight on the assembly 50, the control circuit 88 can be configured to send
out a warning signal to suitable recipients to remove products 26 from the assembly 50, Moreover,
it the estimates indicate an anomaly, such as a weight or number that do not reflect the products
mtended to be stocked on the assembly 50, the control circuit 88 can be configured to send a

warning signal to suitable recipients to check the shelving umt 14.
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{0028] In some embodiments, a stock level indication assembly 1s described herein that
mcludes a shelf, a bladder mounted to the shelf and having a fluid therein, and an indicator device
fluidly coupled to the bladder. The assembly further includes one or more products disposed on
the bladder such that weight of the products generates pressure in the indicator device to provide

a visual indication of the number of products stocked on the shelf.

{0029] By several approaches, the indicator device can include a tube with an indicator
member disposed therein. The tube can have a predetermined pressure on one side of the mdicator
member and a pressure from the bladder on the other side of the indicator member such that the
position of the mdicator member withun the tube provides a visual indication of the products

disposed on the bladder.

{0030] By some approaches, the indicator device is a balloon. As such, the bladder can be
of a first matental and the balloon can be of a second material, where the second material 1s less

rigid or more elastic than the first material

[0631] By further approaches, the stock level indication assembly can further include an
imaging device oriented and configured to capture an image of the indicator device. The stock
level indication assembly can further include a control circuit operably coupled to the imaging
device and configured to receive the mage therefrom. The control circuit can be configured to
estimate a pressure mdicated by the indicator device in the image, estimate a weight of total
products on the shelf based on the estimated pressure, access product location mformation, and
estumate a number of the products on the shelf based on the product location information and the

estimated weight.

{0032] In several embodiments, a method 100 for providing a viseal indication of stock
level 1s described herein that includes receiving 102 one or more products on a bladder mounted
to a shelf, the bladder having a fluid therein, transferring 104 pressure generated in the bladder as
a result of the products being recerved thereon to an mmdicator device, and visually indicating 106

the pressure recetved from the bladder with the indicator device.

{0033] By some approaches, visually indicating 106 the pressure received from the bladder

with the indicator device can include moving an indicator member within a tube. The tube of these
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approaches can have a predetermined pressure on one side of the indicator member and the

pressure recerved from the bladder on the other side of the indicator member.

{0034] By several approaches, visually indicating 106 the pressure received from the
bladder with the indicator device can include expanding a balloon. The bladder can be of a first
material and the balloon can be of a second material, where the second material is less rigid or

more elastic than the first material.

{0035] By some approaches, the method can further include capturing 108 an image of the
mdicator device with an imaging device. In further approaches, the method can include receiving
the image at a control circuit from the imaging device and estimating 110 a pressure indicated by
the ndicator device in the image with the control circuit. In yet further approaches, the method
can include estimating 112 a weight of total products on the shelf based on the estimated pressure
with the control circuit, accessing product location information, and estimating 114 a number of
the products on the shelf with the control circuit based on the product location information and the

estimated weight.

[0036] In some embodiments, a method 200 for installing a stock level indication assembly
is described herein that includes mounting 202 a bladder having a fluid therein to a shelf, fludly
coupling 204 an indicator device to the bladder so that the mdicator device is visible on an outside
of the shelf, and stocking 206 one or more products on the bladder such that the weight of the
products generates pressure within the bladder, which is transferred to the indicator device such
that the mdicator device provides a visual mdication of the number of products stocked on the
shelf.

{0037} Those skilled in the art will recognize that a wide variety of other modifications,
alterations, and combinations can also be made with respect to the above described embodiments
without departing from the scope of the mvention, and that such modifications, alterations, and

combinations are to be viewed as being within the ambit of the inventive concept.
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CLAIMS

What 1s claimed 1s:

1. A stock level indication assembly for a retail product storage structure, the stock level
indication assembly comprising:

a shelf;

a bladder mounted to the shelf and having a fluid therein;

an indicator device fluidly coupled to the bladder;

one or more products disposed on the bladder such that weight of the products generates
pressure i the indicator device to provide a visual mdication of the number of products stocked

on the shelf

2. The stock level indication assembly of claima 1, wherein a top surface of the bladder i3

rigid or semi-rigid.

3. The stock level indication assembly of claim 1, wherein the bladder s disposed within

the shelf

4. The stock level indication assembly of claim 1, wherein the bladder 13 adhered to a top

surface of the shelf

5. The stock fevel indication assembly of claim T, wherein the indicator device comprises
a tube with an indicator member disposed therein, the tube having a predetermined pressure on
one side of the indicator member and a pressure from the bladder on the other side of the indicator
member such that the position of the indicator member within the tube provides a visual indication

of the products disposed on the bladder.
6. The stock level indication assembly of claim 1, wherein the bladder is of a first material

and the indicator device comprises a balloon of a second material, the second material being less

rigid or more elastic than the first material.

-9.
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7. The stock level indication assembly of claim 1, further comprising an imaging device

oriented and configured to capture an image of the indicator device.

8. The stock level indication assembly of claim 8, wherein the imaging device s mounted

to a mobile assembly.

9. The stock level indication assembly of claimn &, further comprising a control circuit
operably coupled to the imaging device and configured to receive the image therefrom, the control
circuit configured to estimate a pressure indicated by the indicator device in the image, estimate a
weight of total products on the shelf based on the estimated pressure, access product location
mformation, and estimate a number of the products on the shelf based on the product location

information and the estimated weight.

10. The stock level indication assembly of claim 9, wherein the control circuit 1s further
configured to send a low stock signal or message n response to determuning that the number of

the products estimated to be on the shelf 1s at or below a predeternuned number,

11, A method for providing a visual indication of stock level on retail product storage
structure, the method comprising:

recetving one or more products on a bladder mounted to a shelf, the bladder having a fluid
therein;

transferring pressure generated in the bladder as a result of the products being received
thereon to an indicator device;

visually indicating the pressure received from the bladder with the indicator device.

12. The method of claim 11, wherein visually indicating the pressure received from the
bladder with the indicator device comprises moving an indicator member within a tube, the tube
having a predetermined pressure on one side of the indicator member and the pressure received

from the bladder on the other side of the indicator member.

-10-
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13. The method of claim 11, wherein visually indicating the pressure received from the
bladder with the indicator device comprises expanding a balloon, the bladder being of a first
material and the balloon being of a second material, the second material being less rigid or more

elastic than the first material.

14. The method of claim 11, further comprising capturing an image of the indicator device

with an imaging device,

15. The method of claim 14, further comprising:
recetving the image at a control circuit from the imaging device; and

estimating a pressure indicated by the indicator device i the image with the control circuit.

16. The method of claim 13, further comprising:

estimating a weight of total products on the shelf based on the estimated pressure with the
control circutt;

accessing product location mformation; and

estimating a number of the products on the shelf with the control circust based on the

product location information and the estimated weight.

17. The method of claim 16, further comprising sending a low stock signal or message with
the control circuit in response to determining that the number of the products estimated to be on

the shelf 1s at or below a predetermined numbesr.

18. A method for installing a stock level indication assembly for a retail product storage
structure, the method comprising:

mounting a bladder having a fluid therein to a shelf;

fhmdly coupling an indicator device to the bladder so that the indicator device is visible on

an outside of the shelf;

-11 -
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stocking one or more products on the bladder such that the weight of the products generates
pressure within the bladder, which 1s transferred to the indicator device such that the indicator

device provides a visual indication of the number of products stocked on the shelf.

-12-
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