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(57) Abstract: In some embodiments, apparatuses, systems, and methods are
provided herein for front-facing merchandise in a shopping facility. A sys-
tem for front-facing products includes a product display surface having a cus-
tomer-facing portion, wherein a plurality of products are positioned on the
product display surface, a control unit, and a product movement unit coupled
to and under control of the control unit, wherein the product movement unit
is configured to provide a force sufficient to induce movement of at least one
product relative to the product display surface, the product display surface
being substantially stationary during the movement, wherein the movement
is in a direction toward the customer-facing position, and wherein the con-
trol unit is contigured to receive a signal instructing activation of the product
movement unit and output an activation signal to the product movement unit.
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SYSTEM AND APPARATUS FOR FRONT-FACING PRODUCTS

Cross-Reference To Related Application

{0601] This application claims the benefit of U.S. Provisional Application Number

62/329,813, filed April 29, 2016, which is incorporated herein by reference in its entirety

Technical Field

{0602] This invention relates generally to systems and apparatuses for front-facing

merchandise in a shopping facility.

Background
{0003] Most shopping facilities include product display units (e.g., shelves, baskets,
hangers, etc.) that hold and present products to shoppers. It 1s important to ensure that the

products are properly presented on the product display units.

Brief Description of the Drawings

{6004] Disclosed herem are embodiments of systems, apparatuses, and methods
pertaining to systems and apparatuses for front-facing merchandise 1n a shopping facibity. This
description includes drawings, wherein:

{0603] FIG. 1 depicts a product display anit 108, according to some embodiments.
{0606] FIG. 2 depicts an exploded view 284 of a product display unit 288, according to
some embodiments.

{0607} FEG. 3 15 a block diagram of a systermn 380 for front-facing products manually,
according to some embodiments.

{00038] FEG. 4 15 a block diagram of a systemn 488 for front-facing products automatically
and semi-automatically, according to some embodiments.

{0009] FIG. 515 a flow chart depicting example operations for front-facing products,
according to some embodiments.

{0010] Elements in the figures are illustrated for sumphicity and clarity and have not

necessarily been drawn to scale. For example, the dimensions and/or relative positioming of
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some of the elements in the figures may be exaggerated relative to other elements to help to
mmprove 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 in order to facilitate a less obstructed view of these various embodiments of
the present invention. Certain actions and/or steps may be described or depicted in a particular
order of occurrence while those skilled 1n the art will understand that such specificity with
respect to sequence 1s 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 that are useful for front-facing merchandise in a shopping facility.
In some embodiments, a system for front-facing products in a shopping facility comprises a
product display surface having a customer-facing portion, wherein a plurality of products are
positioned on the product display surface, a control unit, and a product movement unit. The
product movement unit is coupled to, and under control of, the control unit, wherein the product
movement untt 18 configured to provide a force sufficient to induce movement of at least one
product relative to the product display surface, the product display surface being substantially
stationary during the movement, wherein the movement is n a direction toward the customer-
facing portion. The control unit 13 configured to receive a signal instructing activation of the

product movement unit and output an activation signal to the product movement unit.

[0012] Proper placement of products within a product display unit not only facilitates
ease of shopping for guests of a shopping facility, but can also mcrease sales. For example, if a
product 1s placed at the front of its product display (7.2, the product 1s “front-faced”), guests can
more easily locate the product. Additionally, if the product 1s properly front-faced, guests are
more likely to notice, and possibly purchase, the product. Consequently, many shopping
facilities seek to ensure that products in the shopping facility are properly presented within their
product display units. Embodiments of the inventive subject matter include systems, methods,

and apparatuses that aid in front-facing products on a product display unit.
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{0013] FIG. 1 depicts a product display unit 100, according to some embodiments. The
product display unit 160 includes three shelves: a first shelf 116, a second shelf 112, and a third
shelf 114. Although the product display unit 106 depicted in ¥FIG. 1 includes three shelves,
embodiments are not so hmited {(i.e., a product display unit can include any suitable number of
shelves). Additionally, in some embodiments, the product display unit 166 can include
presentation structures other thao shelves, such as hangers, bins, etc. Each shelf includes
products 116. Although the products depicted in FIG. 1 are all similarly shaped boxes, the three
shelves can mclude any variety of products in any type(s) of packaging, if any. As previously
discussed, it may be beneficial to have products front-faced for a variety of reasons. When
products are properly front-faced, the products are placed at the front (7.e., a customer facing
portion) of the product display unit 188, For example, a first group of products 108 1s properly
front faced, as the first product of the first group of products 108 1s positioned near the leading
edge 106 of the fust shelf 116, A second group of products 104 15 not properly front-faced, as
the first product n the second group of products 184 1s not near the leading edge 106 of the first

shelf 114

{0014] In some embodiments, one or more of the three shelves are iclined, with the rear
of the shelf being higher than the front of the shelf Such a configuration urges the products to
the front of the shelf via the attractive forces of Earth’s gravitational pull. However, the incline
of the shelves may not be sufficient to maintain the products i a front-faced position.
Additionally, shelves that are not inclined may not mamtain the products in a front-faced
position. Embodiments of the immventive subject matter include one or more product movement
units that help urge products {(as shown in, and described in more detail with reference to, FIG.
2) to the front of the shelf. The use of product movement units can decrease {or obviate the need
for an} an incling of the shelves while maintaining product in a front-faced position. This may
allow for a greater number of shelves, and a greater number of products, to be included on a
product display unit. The product movement units can be coupled to one or more control units
102, For example, the product display unit depicted in FEG. 1 includes a control unit 182 for
each of the three shelves. The control units 182 can receive signals instructing activation of the
product movement units. In response to recetving the signal instructing activation of the product

movement units, the control units 102 can output activation signals to the product movement
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units. The product movement units then urge the one or more of the products 116 to front-facing

positions on the shelves.

[0015] While FI1G. 1 depicts a product display unit including a plurality of products 116,
FIG. 2, 1s an exploded view of a product display unit including a variety of product movement
units.

{0016] FIG. 2 depicts an exploded view 204 of a product display unit 208, according to

some embodiments. The product display unit 200 includes three shelves: a first shelf 216, a
second shelf 218, and a third shelf 228, In some embodiments, one or more of the shelves can be
mnclined. The product display unit 280 also includes a variety of product movement units. As
depicted in FIG. 2, the first shelf 216 includes a first product movement unut 218, the second
shelf 218 includes a second product movement unit 212, and the third shelf 220 includes a third
product movement unit 214, Although the example product display unit depicted in FIG, 2
includes a product movement unit{s) for each shelf, embodiments are not so limited.
Additionally, although the example product display unit 208 depicted in FIG. 2 includes a

different type of product movement unit for each shelt, embodiments are not so himited.

{6017} The first product movement unit 218 s a first stvle of an air supply type product
movement unit. The first product movement unit 218 1s positioned behind one or more rows of
products on the first shelf 216, The first product movement umit 218 urges product to a front-
facing position by providing aur flow {e.g., a burst, continuous stream, or semi-continuous stream
of air) to products on the first shelf 216, In some embodiments m addition to, or 1n heu of, the
first style of an air supply type product movement unit, the first shelf 216 can include a second
style of an air supply product movement unit. The second style of an awr supply product
movement unit 1s the array of air supply features 222, Each air supply feature in the array of air
supply features 222 can provide atr flow {e.g., a burst, continuous stream, or semi-continuous
stream) beneath the products on the first shelf 216, In some embodiments, the array of air supply
features 222 provides an air flow sufficient to shightly hift the products on the first shelf 216
and/or reduce the coefficient of static friction between the products on the first shelf 216 and a
surface of the first shelf 216, Accordingly, the second style of an air supply type product
movement unit can be useful in front-facing lightweight products. Whether one or both of the

first and second style of air supply type product movement units are used, the product display
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unit 200 includes the pneumatic components necessary to provide the air flow. For example, the
pneumatic components can include tubing, compressors, valves, etc. that are connected to the
first product movement unit 216, In some embodiments, a single compressor can be connected
to all product display units in a shopping facility that include air supply type product movement
units. In such embodiments, each product movement unit can include one or more valves and/or
controllers that actuate the product movement units. For example, each product movement unit
can include a valve and be independently controllable, a group {(e.g., all product movement units
on a shelf, a section of a shelf, or a group of shelves) can include a valve and be controllable as a
group, or an entire product display can include a valve such that the product display 1s
controllable as a umit. Additionally, although FIG, 2 depicts the first shelf 216 as including both
the first style of an air supply type product movement unit and the second style of an awr supply
type product movement unit, a shelf may mnclude etther the first style or second style of an awr

supply type product movement unit.

{0018] The second product movement unit 212 15 a vibration mechanism. The second
product movement unit 212 can be mounted underneath the second shelf 218 {(as depicted in
FIG. 2), on top of the shelf, or in any other suitable location on the product display anit 200,
Upon reception of an activation signal, the second product movement unit provides a mechanical
vibration to the second shelf 218, or a portion of the second shelf 218, The mechanical vibration
15 suffictent to urge one or more products on the second shelf 218 to a front-facing position. The
second shelf 218 depicted in FIG. 2 includes multiple vibration mechanisms, for example, one
vibration mechanism per row of products. However, in some embodiments, several rows of
products, or an entire shelf, may each have an associated vibration mechanism. In some
embodiments, each of the vibration mechanisms can be controlled independently or a group of
the vibration mechanisms can be controlled independently (e.g., multiple vibration mechanisms
on one shelf, all vibration mechanisms on one shelf, all vibration mechanisms on a product
display unit, etc.). Additionally, in some embodiments, one or more of the shelves can include
manual activation mechanisms {e.g., buttons, levers, switches, etc.}. Such manual activation
mechanism can be mechanically or electronically controlled. For example, as depicted in FIG.
2, the second shelf 218 includes a button 288, Pushing the button 208 causes an activation signal

to be sent to one or more of the vibration mechanisms.
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{0019} The third product movement unit 214 includes a set of one or more powered
rollers. For example, as depicted in FIG. 2, the third product movement unit 214 can include
three powered rollers. The third shelf 220 can include any suitable number of product movement
units. For example, each row of products, one or more rows of products, or an entire shelf can
each include a set of powered rollers. Upon receipt of an activation signal, the powered rollers

rotate to urge product to a front-facing position.

10020} The product display unit 200 also includes a control unit 286, The control unit
206 can receive signals instructing activation of one or more of the product movement units.
The control unit 206, upon receipt of the signals instructing activation of the product movement
urits, can output an activation signal to the appropriate product movement units. The product
display unit 200 can include any suitable number of control unuis 206. For example, as depicted
in FIG. 2, the product display unit 206 can include a single control unit 206 that receives signals
nstructing activation for, and outputs activation signals to, all product movement units on the
product display unit 286, Alternatively, each section of the product display unit 200 (e.g., a
shelf, section of a shelf] etc.), each product movement unit, or each type of product movement
unit on the product display unit 200 can have an associated control unit 286. In embodiments
that includes both a control unit 286 and a manual activation mecharism, utilization of the
manual activation mechanism can cause a signal mstructing activation of the product movement
unit to the control unit 206, Alternatively, utilization of the manual activation mechanism can
transmit a signal mstructing activation of the product movement unit from the manual activation
mechanism to the product movement unit. In embodiments having only a manual activation
mechanism, the manual activation mechanism acts as the control unit. As one example, the
manual activation unit can be a lever that is rotatable by hand. In such an embodiment, rotation

of the lever would cause activation of the product movement unit.

{6021} While FIG. 2 depicts an exploded view of a product display unit including a
variety of product movement units, FEG. 3 depicts an example system for front-facing products

manually.
{0022} FIG. 3 1s a block diagram of a system 360 for front-facing products manually,

according to some embodiments. The system 380 mcludes a product movement unit 362 and a

control unit 384, The system 300 can include one or more product movement units and one or
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more control units 304, Additionally, the product movement unit 302 can be any type of product
movement {e.g., those discussed above or any other suitable type). The control unit 304 acts to
receive a signal instructing activation of the product movement unit. In the system 30€ depicted
m FIG. 3, the control unit receives a signal manually. For example, the control unit 304 can
receive the signal instructing activation of the product movement unit from a manual activation
mechanism. The manual activation mechanism can be a trigger, such as a button or lever, that an
employee of the shopping center can manipulate. For example, the employee may notice that
products on a product display unit are not in a front-facing position. Instead of having to adjust
all of the products by hand, the employee can manipulate the manual activation mechanism.
Marnipulation of the manual activation mechanism can cause the control unit 304 to output an
activation signal to the product movement unit 382, In embodiments m which the manual
activation mechanism 18 the control umit 304, the manual activation mechanism can output the
activation signal to the product movement unit. In embodiments in which the control unit 384 15
separate from the manual activation unit, the manual activation unit can transmit the signal
mstructing activation of the product movement unit 362, Additionally, the product display unit
can include one or more indicators that alert an employee that one or more of the products are
not n a front-facing position. The indicators can mclude a light, a sign, a noise emitter, etc.  For
example, an employee may notice that an indicator 13 illuminated and the manpulate the manual

activation mechanism,

[6023] While FIG. 3 depicts an example system for front-facing products manually,

FIG. 4 depicts a system for front-facing products automatically and semi-automatically.

{0024] FEG. 4 15 a block diagram of a systemn 488 for front-facing products automatically
and semi-automatically, according to some embodiments. The system 4066 mncludes a control
circuit 404, one or more sensors 418, one or more control units 408, and one or more product
movement units 406, The sensors 410 send data to the control circuit 404 {e.g., via a
communications network). The sensors can be any type of sensor suitable for detecting that
products are not front-faced. For example, the sensors 418 can include levers, optical sensors,
motion sensors, weight sensors, etc. The control circuit 484 processes the data and determines
whether product associated with the sensors 419 s front-faced. For example, in the case of

optical sensors, the data can include light values or other images from the product display unit.
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If the light level or image indicates that the products are not front-faced (e.g. the light level is
above a threshold or the image does not depict a product within a predetermined distance), the
control circuit 404 transnuts a signal {e.g., via the communications network) instructing
activation of the product movement unit 406. In embodiments including a lever {e.g, positioned
at the leading edge of a shelf), removal of a product from the product display unit may cause the
lever to move or be displaced. Movement of the lever indicates that a product was removed from
the shelf and an indication that a product was removed is transmitted to the control circuit 404.
The control unit 488 receives the signal instructing activation of the product movement unit 406
and outputs an activation signal to the product movement unit 486. In some embodiments, the
control unit 404 can also determine which sensor 418 transmitted the data (e.g., the data can
include an indication of the sensor 4180 from which it originates). In such embodiments, the
control umt 404 can transmit the signal instructing activation of the product movement unit 486
to a specific control unit 408 that 1s associated with the product that 1s not front-faced.
Alternatively, the control circuit 484 can transmit the signal instructing activation of the product
movement unit 486 to all of the control units 408 and the control units 408 can determine which
product movement unit 486 to output the activation signal to the appropriate product movement

unit(s) 406.

{0025] In some embodiments, the sensors 410 also send data to the control circunt 404
after activation of the product movement units 406. The control circuit 484 processes the data
and determines whether product associated with the sensors 418 18 front-faced. Because the
product movement units 486 have already been activated, the products should be front-faced. If
the products are not front-faced, the control circuit 404 can transmit an indication to the terminal
402 that further action should be taken. For example, if an inventory management system
indicates that additional product 18 located in the stockroom, the action can be a replenishment
action. If the inventory management system indicates that there is no additional product in the
stockroom, the action can be the generation of an order for more product. Additionally, the
action ¢an be an mvestigatory action instructing an employee to determine why the product 1s not

front-faced after activation of the product movement units 406,

{0626] The control circuit 404 can also transmit the signal instructing activation of the

product movement units 406 based on triggers other than, or in addition to, the data sent by the
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sensors 419, For example, the control circuit 404 can transmit the signal instructing activation of
the product movement units 486 based on item information {(e.g., department, category, aisle
locations, etc.), store inventory information {e.g., on-hand, shelf capacity, feature flag, deleted
status, etc. ), avatlability information (sales, ROS, scanned outs, lost sales, etc.), planning
mformation {e.g., planning selections, new/not year on modular, future feature set date, etc.),

staffing mformation, task management information, or any other relevant information.

10027} As an example, the control circuit 404 can transmit the signal mstructing
activation of the product movement units 406 based on deliveries and/or delivery schedules.
When a delivery of products arrives, the products are taken to a sales area of the shopping
facility to be stocked. Duning stocking, products on a product display unut as well as products
being added to the product display unit may be moved, resulting in products that are not front-
faced. The contro] circuit 404 can transmit the signal instructing activation of the product
movement untis 406 after the stocking 1s complete (e.g,, based on a completion indication, a time

of expected completion, etc.).

{0028] As another example, the control circuit 404 can transmit the signal mstructing
activation of the product movement units 406 based on availability metrics. One example of an
avatlability metric s lost sales. Lost sales occur when actual sales fall below sales predictions
for a product. Actual sales can fall below sales predictions when products are not properly
zoned, as customers may not see the products if they are not front-facing and thus not purchase
the products. The control circuit 484 can transmut the signal nstructing activation of the product
movement units 406 when lost sales are detected.  Another example of an avatlability metric is a
“nil pick.” A il pick can occur when an employee 1s collecting products from a shopping
facility on behalf of a customer and the employee believes the ttem to be out of stock. The
employee notes the out of stock item as a mil pick. In some cases, the product is not out of stock.
Rather, the emplovee may not have seen the product because it was not properly front-faced.
Consequently, nil picks may indicate that products are not properly front-faced in the shopping
facility. The control circuit 404 can transmit the signal instructing activation of the product

movement units 486 based on indications of mil picks.

{6029} As another example, the control circuit 484 can transmit the signal instructing

activation of the product movement units 436 based on inventory management information, such

-9.
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as a planogram update. Planogram updates can include repositioning, adding, or subtracting
items from an assigned space in a shopping facility. After a planogram update, products may
need to be front-faced. Consequently, the control circuit 404 can transmit the signal instructing

activation of the product movement units 486 based on indications of planogram updates.

{0030} In some embodiments, the control circuit 404 can also transmit the signal
mstructing activation of the product movement unit 486 at predetermined times or intervals. For
example, the control circuit 404 can transmit the signal instructing activation of the product
movement unit 466 periodically throughout the day, after peak sales hours, when shopping
facility traffic 1s hugh, after an elapsed time, or based on OSCA or inventory management data.
Additionally, the control circuit 404 can transmit the signal mstructing activation of the product
movement unit 406 based on data relating to products and the sale of products. For example, the
control circuit 404 can be aware of and/or track sales data for products in the shopping facility.
After a predetermined number of sales for a product, the control circuit 404 can transmit the
signal instructing activation of the product movement unit 486 associated with that product.
Alternatively, transmission of the signal mstructing activation of the product movement unit 406

can be based on expected, anticipated, and/or historical sales.

[0031] In a semi-automated embodiment, the system 400 can also include one or more
terminals 462, The terminals can be located throughout a shopping facility or carried by
employees. When the control circuit 404 determines that products are not front-faced (or that
products should be front-faced based on timing and/or sales data), the control circuit 404 can
transmit a signal to one or more of the terminals 402 indicating that the products are should be
front-faced. The signal can also include a location of the products, or the product display unst,
on which the products are located. In response to receiving the signal, the terminal 402 can
present an indication that the products are not front-faced and a location of the products. In some
embodiments, the control circuit 404 can determine locations of employees and/or terminals 442
and transmut the signal to one or more terminals 4082 based on the employees and/or the
terminals. The emplovee can then provide a physical input at a manual control to activate the

product movement unit 406.

-10-
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{0032] While FI1G. 4 depicts a system for front-facing products automatically and senu-
automatically, FEG. 5 1s a flow chart depicting example operations of a system for front-facing

products.

{0033] FIG. 515 a flow chart depicting example operations for front-facing products,

according to some embodiments. The flow begins at block 562

{0034] At block 562, a signal instructing activation of a product movement unit is
received. The signal can be specific to a single product movement unit or a group of product
movement units. In an automated embodiment, a control circuit can transmit the signal
mstructing activation of the product movement unit to a control unit. In a semi-automated
embodiment, the control circuit can transmit the signal instructing activation of the product
movement untt to one or more terminals. In a manual embodiment, the signal mstructing
activation of the product movement unit can be mampulation of a manual activation mechanism.

For example, an employee could manipulate a rocker switch. The flow continues at block 504.

[0035] At block 564, an activation signal is outputted to the product movement unit. For
example, the control unit can output the activation signal In some embodiments, the control unit
process the signal instructing activation of the product movement unit to determine if the signal
nstructing activation of the product movement 1s intended for that specific control unit and/or
with which product movement unit the signal instructing activation of the product movement
unit 15 associated. In such embodiments, the control unit outputs the activation signal fo the
appropriate product movement unit. In some embodiments, the activation signal 1s an electronic
signal {e.g., a digital signal or an analog signal). For example, a manipulation of a button or
rocker switch may complete a circuit and the activation signal 1s the flow of current. In the case
of an automated system, the signal can instruct a motor to open a valve, power a vibration
mechanmsm, power a roller, etc. Alternatively, the activation signal can be a mechanical signal.
For example, the control unit can be a mechanical device that transmits a mechanical signal, such

as a hand crank causing gears to rotate. The flow continues at block 506.

pee g

{0036] At block 386, the activation signal is recetved. For example, the product
movement unit can receive the activation signal. In some embodiments, the product movement

unit can include logic to determine if the activation signal is intended for that product movement

-11 -
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unit. If the activation signal 1s not intended for that product movement unit, that product

movement unit will not activate. The flow continues at block 568,

{0037} At block S88, a force sufficient to induce movement of at least one product 18
provided. For example, the product movement unit can provide the force. In embodiments
ncluding a vibration mechanism, vibration of the vibration mechanism provides the force
sufficient to induce movement of at least one product. In embodiments including an air supply
type product movement unit, air expelled from the air supply type product movement unit
provides the force sufficient to induce movement of at least one product. In embodiments
mncluding powered rollers, movement of the powered rollers provides the force sufficient to
induce movement of at least one product. In some embodiments, the product movement unit
provides the force for a predetermined time. In other embodiments, the product movement unit
provides the force until it receives a deactivation signal from the control unit. For example, a
sensor can be used to determine that one or more products are not front-faced. When it is
determined that the products are front faced {e.g,, by the control circuit, control unit, and/or

sensor), the product movement unit can stop providing the force.

{0038] 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 invention, and that such modifications, alterations, and
combinations are 1o be viewed as being within the ambit of the inventive concept. For example,
although this specification refers to products being presented to customer for sale on a sales floor
{i.e., the frontend), embodiments of the mventive subject ratter can be used 10 any environment
m which ensuring that ttems are located at a front of a shelf (or other item support} 1s desirable.
For example, embodiments of the invective subject matter can be used m other locations of a
shopping facility {e.g., a stock room or backend} or in locations other than shopping facilities

{e.g., warehouses).

{0039} Although FIG. 2 depicts each shelf of the product display unit as having a
different type of product movement umit, embodiments are not so limited. For example, a single
shelf could have multiple types of product movement units. The types of product movement
units focated on a product display unit can be selected based upon the type of product. As but

one example, a first portion of a shelf can be outfitted with powered rollers for larger items, a

-12-
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second portion of the shelf can be outfitted with an air supply type product movement unit for
lighter and/or smaller ttems, and a third portion of the shelf can be outfitted with a vibration
mechanism for bagged products. Furthermore, the product display unit can include additional
types of product movement units. For example, the product display unit can include piston type,

spring type, conveyor type, or any other suitable type of product movement units.

{0040] Although FIG. 1 and FIG. 2 depict product display units that include only
shelves, embodiments can be used with other types of product display units. For example, a
product display unit may include, 10 addition to or in lieu of, shelves, suspended baskets, baskets
seated on shelves, hooks for hanging products, trays, or any other device suitable for presenting
products. In the same manner as described herein, products in presented in any suitable manner

can be froot faced via a product movement mechanism.

[0041] In some embodiments, a system for front-facing products in a shopping facility
comprises a product display surface having a customer-facing portion, wherein a plurality of
products are positioned on the product display surface, a control unit, and a product movement
unit. The product movement unit 1s coupled to and under control of the control unit, wherem the
product movement nit 18 configured to provide a force sufficient to induce movernent of at least
one product relative to the product display surface, the product display surface being
substantially stationary during the movement, wherein the movement 1s 1in a direction toward the
customer-facing portion. The control unit 1s configured to receive a signal mstructing activation

of the product movement umit and output an activation signal to the product movement unit.

[8042] In some embodiments, a method for moving a product on a product display
surface toward a customer-facing position of the product display surface includes receiving, by a
control unit, a signal mstructing activation of a product movement umnit, outputting, by the control
unit, an activation signal to the product movement umt, receiving, at the product movement unit,
the activation signal, and n response to receiving the activation signal, providing, by the product
movement unit, a force sutficient to induce movement of at least one product relative to the
product display surface, the product display surface being substantially stationary during the

movement, wherein the movement 1s in a direction toward the customer-facing position.
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CLAIMS
What is claimed 1s:
1. A system in a shopping facility, the system comprising:

a product display surface having a customer-facing portion, wherein a plurality of
products are positioned on the product display surface;

a control untt;

a product movement unit coupled to and under control of the control unit, wherein the
product movement unit 1s configured to provide a force sufficient to induce
movement of at least one product relative to the product display surface, the
product display surface being substantially stationary during the movement,
wherein the movement 15 1n a direction toward the customer-facing portion; and

wherein the control unit 15 configured to:
receive a signal instructing activation of the product movement unit; and

output an activation signal to the product movement unit.

2. The system of claim 1, further comprising a control circutt coupled to the control unit,
wherein the control circuit 1s configured to determine that the at least one product s not properly

positioned on the display relative to the customer facing portion.

3. The system of claim 2, wherein the control circuit is further configured to transnmut, via a
communications network, the signal instructing activation of the product movement unit to the

control unit.
4. The system of claim 2, wherein the control circuit is further configured to transnmut, via a

communications network to a terminal, an indication that the at least one product is not properly

positioned.
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5. The system of claim 2, wherein the determination that the at least one of the products is
not properly positioned on the display surface is based on one or more of OSCA data, sales data,

mformation from a sensor, inventory management data, a current time, and an elapsed time.

6. The system of claim 1, wherein the product movement unit includes one or more of a

vibration unit, an air supply unit, and powered rollers.

7. The system of claim 1, wherein the control unit 1s a manual control, and wherein the
signal instructing activation of the product movement unit 1s a physical input at the manual

gontrol.

3. The system of claim 1, wherein the product movement unit 1s configured to continue to
provide the force until the at least one product 1s oriented at the customer-facing portion of the

product display surface.

9. The system of claim 1, wherein the at least one product mcludes all products on the

product display surface.

10, The system of claim 1, wherein the product display surface inclhudes one or more of

rollers, a low friction surface, and an incline.

11 A method for moving a product on a product display surface in a shopping faciltiy toward
a customer-facing portion of the product display surface, the method comprising:
recetving, by a control unit, a signal instructing activation of a product movement unit;
outputting, by the control unit, an activation signal to the product movement unit;
receiving, at the product movement unit, the activation signal; and
in response to receiving the activation signal, providing, by the product movement unit, a
force sufficient to induce movement of at least one product relative to the product

display surface, the product display surface being substantially stationary during

H
o
1941
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the movement, wherein the movement is in a direction toward the customer-

facing portion.

12. The method of claim 11, further comprising:
determining, by a control circuit coupled to the control unit, that the at least one product

i3 not properly positioned on the display relative to the customer-facing portion.

13 The method of claim 12, further comprising:
transmuitting, by the control circuit via a communications network, the signal mstructing

activation of the product movement unit.

14 The method of claim 12, further comprising:
transnutting, by the control circuit via a communications network to a ternunal, an

mdication that the at least one product is not properly positioned.

18, The method of claim 12, wherem the determining that the at least one of the products 1s
not properly positioned on the display surface 13 based on one or more of OSCA data, sales data,

mformation from a sensor, mventory management data, a current time, and an elapsed time.

16. The method of claim 11, wherein the product movement unit includes one or more of a

vibration unit, an air supply unit, and powered rollers.
17. The method of claim 11, wherein the control unit 1s a manual control, and wherein the
signal instructing activation of the product movement unit 1s a physical input at the manual

control.

18 The method of claim 11, wherein the providing the force continues until the at least one

product 15 oriented at the customer facing portion of the product display surface.

- 16 -



WO 2017/189667 PCT/US2017/029546

19. The method of claim 11, wherein the at least one product includes all products on the

product display surface.

20 The method of claim 11, wherein the product display surface includes one or more of

PALVN

rollers, a low friction surface, and an incline.
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