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DYNAMIC LOCATION-BASED SIGNAGE

BACKGROUND
[0001] The present disclosure relates in general to signage and in particular to dynamic,

location-based signage systems and methods.

[0002] Retail customers sometimes find it hard to obtain the information they want about
products they are considering whether to purchase. Often, the signage included in store displays
only mentions a few product features, and these may not be the features of most interest to a
particular customer. To avoid this, some retailers attempt to cram information onto a sign of
limited size, making it hard to read. Others provide product brochures or other printed material

that the customer is invited to read or take.

[0003] In addition, retailers do not always keep signage up to date. For example, when a sale
commences, the reduced prices may not be posted immediately on all signs, and when a sale
ends, the sale-price signs might not be immediately removed, or some of the “sale” signs may be
inadvertently left behind. As a result, the customer can be confused as to the actual price of the
product. Further, in an era where products are frequently updated, information included in signs

and/or printed materials may be out of date.

SUMMARY
[0004] Embodiments of the present invention relate to systems and methods for providing
dynamic signage, e.g., in a retail store or other sales environment. A dynamic signage device
(which can be, e.g., a tablet computer) is associated with a product and capable of presenting
information about the product to a customer in an interactive manner, €.g., by providing an
interface that allows the user to selectably view various information screens. The device can
automatically check for updated product information and modify its display based on the updated
product information. In some embodiments, the customer can also use the dynamic signage
device to request assistance from an employee or indicate a desire to purchase the associated

product.
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[0005] Some embodiments further provide for coordinated management of multiple dynamic
signage devices. For example, a dynamic signage device can be identified by reference to its
location, e.g., at a particular position within a particular fixture in a particular store within a
chain of stores owned or managed by a corporate entity. A server operated by the corporate
entity can associate the location with a product being displayed there; based on that association,
the server can deliver current information to the dynamic signage device. For instance, price
information for the associated product can be updated. Updates to the product information can
be coordinated across multiple dynamic signage devices within a store or across multiple stores.
In addition, if the product being displayed at the location associated with the dynamic signage
device is changed (e.g., due to a product upgrade or rearrangement of product displays within the

store), the device can be automatically updated with information for the new product.

[0006] The following detailed description together with the accompanying drawings will

provide a better understanding of the nature and advantages of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS
[0007] FIGs. 1A-1B illustrate a dynamic signage system in a retail store according to an

embodiment of the present invention.

[0008] FIG. 2 is a simplified block diagram of a dynamic signage device according to an

embodiment of the present invention.

[0009] FIG. 3 is a simplified block diagram of a retail network according to an embodiment of

the present invention.

[0010] FIG. 4 illustrates an in-store network according to an embodiment of the present

invention.

[0011] FIG. 5 is a flow diagram of a process for initializing a dynamic signage device

according to an embodiment of the present invention.

[0012] FIG. 6 is a flow diagram of a process for entering retail mode in a dynamic signage

device according to an embodiment of the present invention.
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[0013] FIG. 7 is a flow diagram of a process for associating a dynamic signage device with a
product based on the location of the dynamic signage device according to an embodiment of the

present invention.

[0014] FIGs. 8A-8B illustrate an interactive floor map according to an embodiment of the

present invention.

[0015] FIG. 9 is a flow diagram of a process for pushing an update out to a dynamic signage

device according to an embodiment of the present invention.

[0016] FIG. 10 is a flow diagram of a process for pulling updated information to a dynamic

signage device according to an embodiment of the present invention.

[0017] FIG. 11 is a flow diagram of a process that can be used for interactive presentation of

product information according to an embodiment of the present invention.

[0018] FIG. 12 illustrates a product home screen according to an embodiment of the present

invention.

[0019] FIG. 13 illustrates a feature information screen according to an embodiment of the

present invention.

[0020] FIG. 14 illustrates a product comparison page according to an embodiment of the

present invention.

[0021] FIG. 15 illustrates a carrier information screen according to an embodiment of the

present invention.

[0022] FIG. 16 illustrates a support-information page according to an embodiment of the

present invention.

[0023] FIG. 17 illustrates an assistance-request screen according to an embodiment of the

present invention.

[0024] FIG. 18 illustrates a hierarchical structure for managing product data according to an

embodiment of the present invention.

[0025] FIG. 19 is a flow diagram of a process that can be used to build an interactive floor map

according to an embodiment of the present invention.
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[0026] FIG. 20 illustrates a graphical user interface (GUI) for defining a display surface

according to an embodiment of the present invention.

[0027] FIG. 21 illustrates a GUI for creating a fixture according to an embodiment of the

present invention.

[0028] FIG. 22 illustrates a GUI for constructing a floor map using fixtures according to an

embodiment of the present invention.

[0029] FIG. 23 is a flow diagram of a process for updating a store layout using an in-store

floor map application according to an embodiment of the present invention.

[0030] FIG. 24 illustrates a user interface for viewing a floor map that is to be implemented

according to an embodiment of the present invention.

[0031] FIG. 25 illustrates a user interface showing fixture details for a floor map according to

an embodiment of the present invention.

[0032] FIG. 26 illustrates another user interface showing fixture details according to an

embodiment of the present invention.

[0033] FIG. 27 illustrates a user interface showing fixture details in an elevation view

according to an embodiment of the present invention.

[0034] FIG. 28 illustrates a pop-up window that can appear when the user taps on a product
group shown in the user interface of FIG. 27 according to an embodiment of the present

invention.

[0035] FIG. 29 illustrates notes that can be associated with an element of a floor map

according to an embodiment of the present invention.

DETAILED DESCRIPTION
[0036] Embodiments of the present invention relate to systems and methods for providing
dynamic signage, e.g., in a retail store or other sales environment. A dynamic signage device
(which can be, e.g., a tablet computer) is associated with a product and capable of presenting
information about the product to a customer in an interactive manner, €.g., by providing an

interface that allows the user to selectably view various information screens. The device can
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automatically check for updated product information and modify its display based on the updated
product information. In some embodiments, the customer can also use the dynamic signage
device to request assistance from an employee or indicate a desire to purchase the associated

product.

[0037] Some embodiments further provide for coordinated management of multiple dynamic
signage devices. For example, a dynamic signage device can be identified by reference to its
location, e.g., at a particular position within a particular fixture in a particular store within a
chain of stores owned or managed by a corporate entity. A server operated by the corporate
entity can associate the location with a product being displayed there; based on that association,
the server can deliver current information to the dynamic signage device. For instance, price
information for the associated product can be updated. Updates to the product information can
be coordinated across multiple dynamic signage devices within a store or across multiple stores.
In addition, if the product being displayed at the location associated with the dynamic signage
device is changed (e.g., due to a product upgrade or rearrangement of product displays within the

store), the device can be automatically updated with information for the new product.

[0038] The following sections describe a dynamic signage system, examples of use of dynamic
signage devices, and a centralized management system allowing the information content
presented by dynamic signage devices to be coordinated across multiple stores. Although the
embodiments described may make reference to specific products (e.g., a particular model of
mobile phone) or categories of products (e.g., mobile phones or electronic devices), it is to be
understood that the dynamic signage systems described herein can be used in connection with
any type of product, not limited to electronics. Additionally, the present description makes

6

reference to various people using terms such as “customer,” “employee,” etc. It is to be
understood that these terms are not limiting; for example, a customer can be anyone who
interacts with a dynamic signage device to obtain information, and an employee can be anyone
who works at the store or other environment where a dynamic signage device is deployed
(regardless of actual job title or status as an employee, contractor, partner, owner, volunteer,
etc.). Further, while systems are described with reference to retail stores, the invention is not
limited to this context; dynamic signage can be used in any environment where information
about products, items, commodities, and/or services is displayed, including vehicle dealerships,

trade shows, kiosks, fairs, traveling exhibits, educational institutions, grocery stores, restaurants,

museums, or the like.
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Dynamic Signage System

[0039] FIGs. 1A-1B illustrates a dynamic signage system in a retail store according to an
embodiment of the present invention. Shown in FIG. 1A is a display surface 100 on which are
arranged products 102, 104 (mobile phones in this example) that are offered for sale. Products
102 and 104 in this example are demonstrators, or floor samples: a customer can interact with
product 102 or 104. However, the presence of demonstrator products is not required; for
example, dynamic signage systems can be deployed on or displays of in-box products, in
museum exhibits where visitors are told not to touch the exhibited items, and so on. Products
102 and 104 can be identical or different products. FIG. 1B shows another view of product 102

and its associated dynamic signage device 106.

[0040] Adjacent to each product 102, 104 is a dynamic signage device 106, 108. In this
example, dynamic signage devices 106 and 108 are implemented using tablet computers
executing dynamic signage application programs, examples of which are described below. (In
some instances, the product being sold can be a tablet computer, and a second tablet computer
can be provided as a dynamic signage device providing information about the tablet computer
product.) Dynamic signage devices 106, 108 can be temporarily or permanently affixed to
display surface 104, e.g., by angled acrylic blocks 110, 112, which may also provide power
and/or data connections to dynamic signage devices 106, 108. In this embodiment, dynamic
signage devices 106, 108 remain in place on display surface 100 during use; customers do not

pick them up.

[0041] In the embodiment shown, dynamic signage devices 106, 108 provide touchscreen
interfaces. Various information items are displayed on the screen, and a customer can touch
various areas of the screen to obtain additional information; examples are described below.
Thus, dynamic signage devices 106, 108 can provide an interactive customer experience, with
the customer being able to quickly and easily access the information she wants. In addition,
dynamic signage devices 106, 108 can be connected to a network (using wired and/or wireless
connections) and can obtain updated product information via the network. Thus, the information
provided to the customer can be kept current. Further, as described below, in some
embodiments, updates can be coordinated to occur substantially simultaneously across a number
of dynamic display devices, so that information presented by different devices is always

consistent.
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[0042] It will be understood that products and associated dynamic signage devices can be
arranged in any manner desired, and that a number of considerations, including clearly
associating each signage device with a product, may be involved. The particular arrangement
will depend on various considerations including the product being sold, the size and shape of the
signage device, and the esthetic judgment of a store’s designer(s). In some instances, a single
dynamic signage device can be provided for multiple similar demonstrator products; the ratio of

signage devices to products can be but need not be 1:1.

[0043] FIG. 2 is a simplified block diagram of a dynamic signage device 200 (e.g.,
implementing dynamic signage device 106 of FIGs. 1A-1B) according to an embodiment of the
present invention. Dynamic signage device 200 includes a processor 202, a touchscreen 204, a
storage device 206, a network interface 208, and a Global Positioning System (GPS) module
214.

[0044] Processor 202, which can be implemented as one or more integrated circuits (e.g., a
conventional microprocessor or microcontroller), can control the operation of dynamic signage
device 200. In various embodiments, processor 202 can execute a variety of programs in
response to program code and can maintain multiple concurrently executing programs or
processes. At any given time, some or all of the program code to be executed can be resident in
processor 202 and/or in storage media such as storage device 206. Through suitable
programming, processor 202 can provide various functionality for dynamic signage device 200;

examples are described below.

[0045] Touchscreen 204 can include a display device (e.g., an LCD-based display screen) with
a transparent overlay that detects physical contact and generates electrical signals in response to
such contact. The overlay can be segmented to allow determination of a specific area of the
screen that was contacted. Conventional capacitive or resistive touchscreen technologies can be
used. In some embodiments, other user interfaces capable of receiving input from a user and

presenting outputs to a user can be provided in addition to or instead of touchscreen 204.

[0046] Storage device 206 can be implemented, e.g., using disk, flash memory, or any other
non-volatile storage medium or combination of media. In some embodiments, storage device
206 can store programs, including operating-system and application programs, that can be
executed by processor 202, as well as data associated with the programs and/or other data. In the

embodiment shown, storage device 206 stores a dynamic signage device (DSD) application

7
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program 210 and associated product information 212. DSD application program 210 can include
code that, when executed by processor 202, causes dynamic signage device 200 to update and
product information 212 and present items of product information 212; examples of such

operations are described below.

[0047] Network interface 208 can provide data communication capability for dynamic signage
device 200. In some embodiments network interface 208 can include radio frequency (RF)
transceiver components for accessing wireless voice and/or data networks, such as Wi-Fi
networks (IEEE 802.11 family standards), Bluetooth networks; cellular data networks (e.g.,
EDGE, 3G, 4G, or the like); or any combination thereof. In some embodiments network
interface 218 can provide wired network connectivity (e.g., Ethernet) in addition to or instead of
a wireless interface. Network interface 208 can be implemented using a combination of
hardware (e.g., antennas, modulators/demodulators, encoders/decoders, and other analog and/or
digital signal processing circuits) and software components. As described below, in some
embodiments, network interface 208 allows dynamic signage device 200 to communicate with a
local (e.g., in-store) network and/or a larger network encompassing multiple stores connected via
Internet or the like. In some embodiments, larger inter-store networks can be implemented, e.g.,
using Virtual Private Networks (VPN) or other technology that supports secure communication

over the Internet.

[0048] GPS module 214 can be configured to receive signals from Global Positioning System
satellites orbiting Earth and to determine a location (e.g., latitude and longitude) based on signals
received from the satellites. Conventional techniques can be used. In some embodiments, GPS
module 214 can be used in determining the location and/or associated products for dynamic

signage device 200.

[0049] It will be appreciated that dynamic signage device 200 is illustrative and that variations
and modifications are possible. In some embodiments, dynamic signage device 200 can be
implemented by installing appropriate software on a consumer electronic device such as a tablet

computer. In other embodiments, dynamic signage device 200 can be a purpose-built device.

[0050] It will be appreciated that the system configurations and components described herein
are illustrative and that variations and modifications are possible. For example, some
embodiments need not include GPS module 214. Further, while dynamic signage device 200 is

described with reference to particular blocks, it is to be understood that these blocks are defined

8
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for convenience of description and are not intended to imply a particular physical arrangement of
component parts. Further, the blocks need not correspond to physically distinct components.
Blocks can be configured to perform various operations, e.g., by programming a processor or
providing appropriate control circuitry, and various blocks might or might not be reconfigurable
depending on how the initial configuration is obtained. Embodiments of the present invention
can be realized in a variety of apparatus including electronic devices implemented using any

combination of circuitry and software.

[0051] Dynamic signage device 200 can communicate with other devices via a network to
obtain and update product information. FIG. 3 is a simplified block diagram of a retail network
300 according to an embodiment of the present invention. Retail network 300 can be used to
coordinate information provided to different dynamic signage devices with a store, as well as to

dynamic signage devices in different stores.

[0052] Retail network 300 includes a central retail server 302 that manages a floor map data
store (DB) 304 and a master products data store 306. Floor map data store 304 can provide
information about the current and planned future layout of every store within retail network 300,
e.g., in the form of interactive floor maps as described below. Master product data store 306 can
provide information about every product sold by stores in retail network 300. The information
can include any type of information about the product. Examples include physical information
(e.g., dimensions, color, and general appearance of the product); feature data (e.g., storage
capacity, processor speed, network connectivity); marketing information (e.g., product brand
name, current price, sale price); information about related products (e.g., accessories, other
products in the same product line) and the like. The information can also include images of the
product, screenshots from the product in use, video clips of the product being used, audio clips
explaining product features, and so on. In some embodiments, master product data store 306 can

be organized hierarchically; examples are described below.

[0053] Central retail server 302 can communicate via a network 308 (e.g., the Internet) with
any number of in-store servers, including servers 310a, 310b, which can be located in different
stores in retail network 300. (Two in-store servers are shown, but it is to be understood that there
can be any number; in some embodiments, there can be one in-store server per store.) As shown
for server 310b, an in-store server can communicate with one or more dynamic signage devices

312a, 312b located within that store. (Again, while two devices are shown, a store may have any
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number of such devices.) Also as shown for server 310b, an in-store server can also maintain a
local information store 314, which can include store-specific (“local”) information. Examples of
store-specific information can include current inventory levels of various products, information
about which employees are currently on duty, schedules of upcoming classes or other events
offered at that store, and so on. In some embodiments, store-specific information can be
managed locally or via central retail server 302, or both. For example, in-store server 310b can
communicate information about current inventory levels from local information store 314 to
central retail server 302, which can use this information to determine whether to ship additional

products to the store associated with server 310b and/or whether to order additional products.

[0054] 1t will be appreciated that retail network 300 is illustrative and that variations and
modifications are possible. Retail network 300 can be a regional, national, or worldwide
network as desired, and can include any number of stores. In some embodiments, the network
can be hierarchical, with groups of stores organized into districts, districts into regions, regions
into national areas, or the like, and operations related to retail network 300 can be delegated to
various levels in the hierarchy. Further, when a dynamic signage device is described as
communicating with an in-store server or a central retail server, such communication can be
direct or indirect. For example, central retail server 300 can communicate information intended
for dynamic signage device 312b to in-store serer 310b, and in-store server 310b can
communicate with dynamic signage device 312b to deliver the information. Additional
intermediaries can be introduced if desired, and “communication” encompasses any path from
sender to recipient. As described below, retail network 300 can facilitate coordination of
dynamic signage devices across stores and in some instances within stores. However, in some
embodiments, dynamic signage devices can be controlled and coordinated at the level of

individual stores, and retail network 300 or indeed any multi-store network is not required.

[0055] FIG. 4 illustrates an in-store network 400 according to an embodiment of the present
invention. In-store network 400 can be a part of retail network 300 or a stand-alone network.
Network 400 is managed by an in-store server 402, which can be connected to a wide area
network (WAN), allowing server 402 to communicate with a larger retail network (e.g., retail
network 300 of FIG. 3) if desired. In-store server 402 manages a local information store 404.
As described above, local information store 404 can include store-specific information. In some
embodiments, local information store 404 can also include product information; if in-store

network 404 is part of a larger retail network, the product information can be downloaded from

10
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that network. In other embodiments, product information can be obtained from product

manufacturers, wholesalers, distributors or the like and stored in local information store 404.

[0056] In-store server 404 is connected to a local area network (LAN) access point 406, which
facilitates communication with other devices in in-store network 400. Those other devices can
include dynamic signage devices 408a-c and/or employee devices 410a-c. (Again, any number
of each type of device can be included.) Dynamic signage devices 408a-c can provide product
information and additional functionality as described herein, and connections of a given dynamic

signage device 408a-c to LAN access point 406 can be wired or wireless as desired.

[0057] Employee devices 410a-c can be handheld devices carried or worn by employees of the
store while on duty, and devices 410a-c can be configured with software related to the
employee’s job duties, including for example software for checking inventory, obtaining product
information, scheduling customer-service appointments, processing payments, and so on. In
some embodiments, employee devices 410a-c can receive customer assistance requests from
dynamic signage devices 408a-c and can alert employees to the request; examples are described
below. Employee devices 410a-c can be configured for wireless communication with access
point 406, allowing employees to move freely about the store while remaining in communication

with network 400. In some embodiments, wired employee devices can also be used.

[0058] It will be appreciated that the various systems and devices described herein are
illustrative and that variations and modifications are possible. Dynamic signage devices can be
deployed in a single store or across multiple stores as desired, and different devices within a
deployment may be but need not be identical in size and/or capabilities. Devices can be
connected into networks of any desired scale, and operation of the devices can be coordinated

across the network. Examples of operating and coordinating dynamic signage devices will now
be described.

Initialization and Updating of Dynamic Signage Devices

[0059] FIG. 5 is a flow diagram of a process 500 for initializing a dynamic signage device
(e.g., device 106 of FIGs. 1A-1B) according to an embodiment of the present invention. Process
500 can be used to establish an association between a dynamic signage device and a product and

to provide product information to the dynamic signage device.

11
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[0060] At block 502, the dynamic signage device can enter a “retail” mode. In some
embodiments, entering retail mode can happen automatically at device startup. In other
embodiments, entering retail mode can include a store employee launching a DSD application
program. As described below with reference to FIG. 6, access control procedures can be used to

prevent devices from entering the retail mode when not desired.

[0061] At block 504, the dynamic signage device can identify an associated product. In some
embodiments, a store employee can enter a product identifier, e.g., an SKU number (Stock
Keeping Unit) or other identifier uniquely associated with a specific product model. In other
embodiments, product identification can be based on location of the dynamic signage device; an
example is described below with reference to FIG. 7. In embodiments where product
identification is based on location, the dynamic signage device can operate without ever
receiving or storing a product identifier; as described below, a server (e.g., in-store server 402 of
FIG. 4 and/or central retail server 302 of FIG. 3) can associate the location of the dynamic
storage device with a product identifier (e.g., based on an interactive floor map) and use that
association to provide product-specific information to the dynamic signage device based on its

location.

[0062] At block 506, the dynamic signage device can download and store product information
for the associated product. Information can be downloaded, for example, from master product
data store 306 (FIG. 3) and/or local information store 314. In some embodiments, the
information can include ready-to-display images (e.g., full screen images) and instructions
pertaining to when to display each image (e.g., instructions for interpreting user input and
selecting a next image based on user input). In addition or alternatively, the information can
include information elements (e.g., a price, a memory size, or the like) that the dynamic signage

device can incorporate into an image template already stored by the dynamic signage device.

[0063] At block 508, the dynamic signage device can download and store local (i.e.,
store-specific) information that might or might not be associated with the product. Local
information can be downloaded, for example, from local information store 314. This may
include information such as schedules of classes or product demonstrations offered at a particular
store, availability of appointments to speak with sales or service consultants, location-based

special offers, or the like.

12
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[0064] At block 510, the dynamic signage device can provide an interactive display of
product-related information. The interactive display can include information obtained at blocks
506 and/or 508. At this point a customer can interact with the dynamic signage device to obtain
product information or the like. Examples of interactive display are described below with

reference to FIG. 11.

[0065] At block 512, the dynamic signage device can dynamically update product information.
In some embodiments, updates can be pushed out to dynamic signage devices, €.g., by central
retail server 302 or in-store server 310b of FIG. 3. In other embodiments, the dynamic signage
device can periodically (e.g., every 15 minutes, every 30 minutes, hourly or daily) poll central
retail server 302 and/or in-store server 310b to determine whether an update is available; if so,
the dynamic signage device can downloaded the updated information. Examples of updating are

described below with reference to FIGs. 9 and 10.

[0066] Process 500 can continue indefinitely, with dynamic signage device providing
information to users and dynamically updating the information. In some embodiments, process
500 ends when the dynamic signage device is powered down or when an employee terminates

the dynamic signage application program.

[0067] In some embodiments, it may be desirable to restrict access to certain functionality of a
dynamic signage device to store employees. For example, it may be desired that customers not
be able to launch or terminate the dynamic signage application or change the association between
a dynamic signage device and a product. Accordingly, some embodiments incorporate security

measures to prevent unauthorized operations by customers.

[0068] FIG. 6 is a flow diagram of a process 600 for entering retail mode according to an
embodiment of the present invention that incorporates security measures. Process 600 can be

performed, e.g., at block 502 of process 500 of FIG. 5.

[0069] At block 602, the dynamic signage device detects, via its touchscreen interface, a
specific gesture or sequence of gestures associated with entering the retail mode. For example,
the sequence may be a tap with one finger followed by a tap with two fingers then a tap with
three fingers; any other gesture or sequence of gestures can also be used. In some embodiments,
the gestures can include button presses if the dynamic signage device has physical buttons and/or

operation of any other user input controls of the dynamic signage device. In some embodiments,
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a gesture is chosen that is not likely to be used during normal customer operation of the dynamic

signage device.

[0070] In some embodiments, the gesture itself is sufficient to enter retail mode. In other
embodiments, further verification can be required. Accordingly, at block 604, the dynamic
signage device can send a message to a control console requesting confirmation that it should
enter retail mode. The control console can be located remotely from the dynamic signage
device. For example, the control console can be provided in a user interface connected to
in-store server 402 of FIG. 4, or in one or more of employee devices 410a-c. At block 606, an
employee can communicate with the control console to confirm that the retail mode should be
entered; in one embodiment, the control console can prompt the employee to enter a passcode,
and the employee can enter the passcode into the console in response to the prompt. In some
embodiments, the employee interaction with the control console can be done in a location where

there is low risk that a customer would be able to obtain the passcode.

[0071] At block 608, the dynamic signage device can receive confirmation of the passcode
from the console. In the event of an error (including failure of an employee to confirm), the
console can notify the dynamic signage device of the error, and process 600 can exit before
block 610. At block 610, assuming the request was confirmed, the dynamic signage device can

enter the retail mode.

[0072] It will be appreciated that process 600 is illustrative and that variations and
modifications are possible. Steps described as sequential may be executed in parallel, order of
steps may be varied, and steps may be modified, combined, added or omitted. In some
embodiments, rather than communicating with a separate control console, the dynamic signage
device can display a confirmation screen, and the employee can enter a passcode or other

confirmation at the confirmation screen.

[0073] In some embodiments, a process similar to process 600 can be used while the dynamic
signage device is in retail mode. For example, if an employee wants to switch the dynamic
signage device out of retail mode (e.g., to look up information for a customer or place an order or
the like), the employee can make the appropriate gesture and confirm the action by entering a
passcode on the dynamic signage device or a console displayed on her employee device. As
another example, an employee may want to update settings for the dynamic signage device (e.g.,

change its location or product association, download an update to the signage device software, or
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the like); again, the gesture-and-confirm sequence can be used to prevent unauthorized access to

these features.

[0074] As described above with reference to FIG. 5, the dynamic signage device can be
associated with a particular product and can display information about the product. FIG. 7is a
flow diagram of a process 700 for associating a dynamic signage device with a product based on
the location of the dynamic signage device according to an embodiment of the present invention.
Process 700 can be used to implement blocks 504 and 506 of process 500 (FIG. 5) in
embodiments where the dynamic signage device is part of a retail network such as retail network
300 of FIG. 3.

[0075] At block 702, the dynamic signage device enters a DSD application control mode, e.g.,
in response to a gesture-and-passcode sequence as described above with reference to FIG. 6.
The control mode allows an employee to change various settings of the dynamic signage device,

including product associations and/or location information.

[0076] At block 704, the dynamic signage device identifies its store (i.e., which store it is
located in). For example, as described above (FIG. 2), a dynamic signage device can be
equipped with a GPS receiver and can determine its location coordinates (latitude and longitude).
In embodiments where the dynamic signage device has access to a list of location coordinates of
the stores in retail network 300, the device can match its coordinates to one of the stores.
Assuming the stores are located far enough apart that their coordinates can be reliably
distinguished using GPS, the device can determine that it is located in the store whose
coordinates are the nearest match to the device’s coordinates. Alternatively, the dynamic
signage device can send its GPS coordinates to a server, which can identify the store. In still
other embodiments, the dynamic signage device can communicate with an in-store server that is
specific to a particular store, and the store is identified in virtue of the in-store server having

information as to its own location.

[0077] Next, the dynamic signage device can determine its location within the store. In some
embodiments, at block 706, the device can retrieve, e.g., via retail network 300, an interactive
floor map of the store identified at block 704. In other embodiments, an in-store server has the
floor map for its associated store and can simply provide the map to the dynamic signage device.
At block 708, the dynamic signage device can present the interactive floor map to an employee,

e.g., using its touchscreen display. The interactive floor map in some embodiments indicates
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where, within the store, each product display is located and identifies the products displayed at

each such location.

[0078] An example of an interactive floor map (which may be referred to as a “planogram”) is
illustrated in FIGs. 8A-8B. FIG. 8A shows a map 800 for a particular store. The map shows the
locations of display fixtures 801-806, which are surfaces on which various products have been

arranged. The map can also show other portions of the store, such as a technical support area
808.

[0079] FIG. 8B shows a detail of fixture 801 from map 800. As best seen in FIG. 8B, map 800
can show the specific products 811-816 arranged on the display fixture and the positioning of

dynamic signage devices 820-823.

[0080] Referring again to FIG. 7, at block 710, the employee can indicate the location of the
dynamic signage device on interactive floor map 800. For example, in some embodiments, map
800 of FIG. 8A is initially presented. The employee can zoom in or tap on the appropriate
fixture to obtain a close-up view as shown in FIG. 8B. The employee can then tap on the

location of the dynamic signage device (e.g., location 820).

[0081] At block 712, the dynamic signage device can transmit to a server (e.g., in-store server
402 or central retail server 404) location information based on the input received at block 710.
The server can use this information to determine which product is currently associated with the
dynamic signage device. For example, in some embodiments, interactive floor map 800 includes
data (e.g., an SKU number) identifying each product 811-816 associated with a given fixture and
associating each of the dynamic signage locations 820-823 with one of products 811-816; for
instance, signage location 820 can be associated with product 811. Based on this, if the
employee indicates that the dynamic signage device is at location 820, the server can determine
that the associated product is product 811. In an alternative embodiment, the dynamic signage
device can interpret the interactive floor map and determine the SKU number or other identifier

for the associated product and send this identifier to the server.

[0082] At block 714, the dynamic signage device can receive product information for the
associated product. For example, if the associated product is product 811, an in-store server
and/or central retail server can use the SKU of product 811 to retrieve product information from

a products data store and provide that information to the dynamic signage device.
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[0083] It will be appreciated that process 700 is illustrative and that variations and
modifications are possible. Steps described as sequential may be executed in parallel, order of
steps may be varied, and steps may be modified, combined, added or omitted. Location
information, such as GPS coordinates and/or identified locations on a map, can be interpreted by
the dynamic signage device or communicated to a server capable of interpreting the information.
In some embodiments, the server (or servers) interacts with the dynamic signage device based on
the location information, and the dynamic signage device need not obtain a product identifier at
any time; the server can provide appropriate product information based on the location of the
dynamic signage devices and information (e.g., a floor map) available to the server that
associates the location with a product. In some alternative embodiments, the employee can enter
an SKU number or other product identifier directly into the dynamic signage device, rather than

relying on location information.

[0084] In another embodiment, determination of the device location within a store can be
automated. For example, a store can be equipped with a network of low-power wireless sensors
(e.g., Bluetooth LE sensors) positioned at known locations; in some embodiments, a sensor can
be placed under each location where a dynamic signage device is to be positioned. If the
dynamic signage device is capable of detecting the sensor signals, the device can determine its
location within the store relative to the sensors, e.g., by comparing the strength of signals
received from different sensors. The device can communicate its sensor-relative location to the
in-store server (or an off-site server), which can use that information in combination with the
known sensor locations to determine the device’s location on map 800. The product information

associated with that location can then be determined from map 800.

[0085] Once the dynamic signage device has product information, it can begin displaying that
information for customers. As noted above, however, it may be desirable to update the product
information from time to time. In various embodiments, this can be done by pushing or pulling
updates from a server (e.g., central retail server 302 or in-store server 310b). In addition, updates
can be coordinated across multiple dynamic signage devices, e.g., by providing an effective time
for each update. The device can download the update in advance of the effective time and begin

displaying the updated information when the effective time arrives.

[0086] In another scenario, in some embodiments, products may be rearranged within a store,

without necessarily moving the dynamic signage devices. As described above, a server can
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maintain location information for the dynamic signage devices and can associate the devices
with products based on locations of the devices and a map indicating locations of products. In
connection with rearrangement of products, the server can be given an updated map reflecting
the new arrangement and can provide information for a different product (or updated model of
the same product) to the dynamic signage devices based on the updated map. Alternatively,
when products are rearranged, the dynamic signage device can obtain a new product identifier

(from the server or an employee) and obtain information associated with the new identifier.

[0087] Thus, updating of product information can include updating information about the
product associated with the dynamic signage device and/or changing which product is associated
with the device and consequently updating the dynamic signage device to provide information

pertaining to the new product.

[0088] FIG. 9 is a flow diagram of a process 900 for pushing an update out to a dynamic
signage device according to an embodiment of the present invention. Process 900 can be
implemented, e.g., in retail network 300 of FIG. 3. At block 902, updated information is loaded
to central retail server 302. In some embodiments, the updated information is associated with a
particular product (or group of products). The updated information can also include an
“effective time,” i.e., an indication of the date and time at which all dynamic signage devices
associated with the product are to begin displaying the updated information. Updated

information can be loaded by an authorized user of central retail server 302.

[0089] At block 903, the central retail server 302 can determine the nature of the updates. As
noted above, the updates can include new information (e.g., price changes) for an existing

product and/or changes in the associations between products and locations.

[0090] At block 904, central retail server 302 notifies in-store servers 310a-b of the update. In
some embodiments, the notification may include the updated information. In other
embodiments, the notification may indicate that the update is available, identify the affected
product (or group of products), and indicate the effective time. If the update only affects certain

stores, central retail server 302 can selectively notify in-store servers for the affected stores.

[0091] At block 906, an in-store server 310b can notify dynamic signage devices 312a and/or
312b of the update. In some embodiments, the notification may include the updated information.

In other embodiments, the notification may indicate that the update is available, identify the
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affected product (or group of products), and indicate the effective time. In some embodiments,
in-store server 310b selectively identifies only those dynamic signage devices whose information
needs to be updated. To identify the affected dynamic signage devices, server 310b can make
use of an interactive floor map, and in some embodiments, the update can include a change to the
floor map in addition to or instead of changes to the information about particular products; a
dynamic signage device can be notified of an update if its associated product is being changed or
if the information about an associated product is being changed. In some embodiments, the

notification may include the updated information.

[0092] At block 908, a dynamic signage device 312a that receives a notification can retrieve
the updated information (if the information was not already included in the notification at block
906). In some embodiments, the new information does not overwrite information already stored

in device 312a but is stored in a different area.

[0093] At block 910, the dynamic signage device can schedule implementation of the update
such that it begins displaying the updated information when the effective time of the update
arrives. This scheduling decouples receipt of an update from displaying it, facilitating
synchronization of updates across multiple signage devices, either within the same store or

across multiple stores.

[0094] FIG. 10 is a flow diagram of a process 1000 for pulling updated information to a
dynamic signage device according to an embodiment of the present invention. Process 1000 can
be implemented, e.g., in a dynamic signage device 312a (or 312b) included in retail network 300
of FIG. 3. At block 1002, dynamic signage device 312a queries a server (e.g., in-store server
310b and/or central retail server 302) to determine whether an update is available. In some
embodiments, the query includes the SKU number or other identifier of the product with which
dynamic signage device 312a is currently associated. In other embodiments, the server
maintains information associating each dynamic signage device with a product, and the query
can include just an identifier of the dynamic signage device and/or a current location of the

dynamic signage device (e.g., as established using process 700 of FIG. 7).

[0095] At block 1004, the dynamic signage device receives a response indicating whether
updated information is available. In some embodiments, the server that receives the query
determines whether updated information is available for the product with which the signage

device is associated, either because the product information is being updated or because the
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product associated with the dynamic signage device is being changed. As in process 900, the
updated information can be provided to the server at any time, e.g., by an authorized user of the
server or by another server up the chain (for example, an in-store server may receive updated
information from a central retail server). In some embodiments, the determination can be based
on the location of the dynamic signage device and a current or new product association
determined from an interactive floor map, or on any other information associating the dynamic

signage device with a product.

[0096] At block 1006, if updated information is available, the dynamic signage device
downloads the updated information. Similarly to process 900, the updated information can
include an effective time for the update. At block 1008, the dynamic signage device can
schedule implementation of the update such that it begins displaying the updated information
when the effective time of the update arrives. As in process 900, this scheduling decouples
receipt of an update from displaying it, which can facilitate synchronization of updates across

multiple signage devices, either within the same store or across multiple stores.

[0097] At block 1010, regardless of whether an update was downloaded, the dynamic signage
device can schedule its next check for updates before process 1000 ends. The device can check
for updates at regular intervals, e.g., every 15 minutes, every half hour, every hour, daily, or at

other desired intervals.

[0098] It will be appreciated that the update process described herein is illustrative and that
variations and modifications are possible. Steps described as sequential may be executed in
parallel, order of steps may be varied, and steps may be modified, combined, added or omitted.
In some embodiments, updates can be pushed from a central server to the in-store servers, then
pulled from in-store servers by the affected dynamic signage devices, combining aspects of
processes 900 and 1000. In other embodiments, in-store servers can pull updates from a central
server, then push those updates to affected dynamic signage devices. If the network contains
other hierarchical levels (districts, regions, nations, etc.), updates can be distributed at any level

through any combination of “push” and “pull” operations.

[0099] As noted above, updates need not (although they can) take effect immediately. Instead,
updates can be scheduled to take effect at a later time. Distribution of the update can begin far
enough in advance of the effective time that all affected dynamic signage devices will have time

to obtain the updated information before the effective time arrives. The effective time can be
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defined locally, e.g., to take effect at 10 a.m. local time on June 1, or globally, e.g., to take effect
at noon GMT on June 2. In the former case, stores in different time zones may display
inconsistent information depending on whether the effective time has arrived; in the latter case,

stores around the world can switch to updated information effectively simultaneously.

[0100] In some embodiments, effective times will be chosen to occur while a store is closed.
This reduces the likelihood that different devices in the same store would briefly present
inconsistent information while an update is taking effect; however, it is not required. For
example, a retailer may want to provide a deep discount for a short period of time (e.g., between
2 p.m. and 4 p.m. on a given date, an item’s price is reduced by 50%). In this case, the updates
can be scheduled such that all dynamic signage devices in the store begin displaying the sale

price at 2 p.m. and revert to the pre-sale price at 4 p.m.

Customer Experience

[0101] As described above, a dynamic signage device can be associated with a particular
product (either directly, e.g., via product identifier, or indirectly, e.g., via association of the
device with a location and association at a server of the location with a product based on a floor
map or the like). Once this association is established and the device obtains product information
(which can be pushed or pulled), it can begin interacting with a customer to provide product

information and, in some embodiments, additional services.

[0102] FIG. 11 is a flow diagram of a process 1100 that can be used for interactive
presentation of product information according to an embodiment of the present invention.

Process 1100 can be implemented in a dynamic signage device, e.g., device 106 of FIGs. 1A-1B.

[0103] At block 1100, the dynamic signage device presents a product home screen on its
display. An example of a product home screen is shown in FIG. 12. The product home screen
can include the product name 1200 and one or more images 1202 of the product. The product
home screen can also identify features likely to be of interest to the user (e.g., at 1204-1210). In
some embodiments, a customer can tap on these features to learn more; examples are described
below. The product home screen can also include pricing information 1212; in some
embodiments, a customer can tap on the price area to see more details about available models
and prices. Other areas 1214 allow the user to view legal information about the product

(disclaimers, warranties, or the like). In this embodiment, the bottom of the home screen
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provides a row of buttons 1222-1230 that can also appear on other screens relating to the

product. Uses of these buttons are described below.

[0104] Referring again to FIG. 11, at block 1104, process 1100 determines whether user input
has been received. If not, at block 1106, process 1100 can determine whether a timeout period
since the last user input has elapsed. In some embodiments, if some period of time (e.g., 5
minutes) elapses without any user input, it is assumed that the customer has moved on, and
process 1100 can return to displaying the product home screen at block 1102, so that a new
customer arriving at the product display will be more likely to begin with the product home

screen.

[0105] If user input has been received, the input is processed at block 1108. For a touchscreen
device, the user input can include tapping a particular area of the screen; block 1108 can include
identifying the tapped area and determining a desired action associated with that area. In some
embodiments, the possible actions include information (“info”) actions, assistance (“assist™)

actions, and purchasing (“buy”) actions.

[0106] Info actions can be indicated, for example, by a user tapping one of features 1204-1210
or buttons 1222-1228 on the home screen of FIG. 120. When an info action is indicated, process
1100 determines what information was requested (block 1110), e.g., by identifying the particular
area tapped, displays the requested information (block 1112), then returns (node A) to block

1104 to wait for further user input.

[0107] By way of example, while viewing the home screen of FIG. 12, a customer can tap on
area 1208 to learn more about the optional cover. In response, the dynamic signage device can
display screen 1300 of FIG. 13. In this example, feature information is displayed in an overlay
window 1302, while the home screen appears (darkened) in the background. The customer can
tap the “x” icon at 1304 to close overlay 1302 and return to the home screen or tap button 1306

to see additional information about the covers.

[0108] As another example, an info action can switch the customer away from the home screen
to other information screens. Referring to Fig 12, a customer can tap “Compare” button 1224 to
pull up a product comparison page. By way of illustrating product comparisons, FIG. 14
illustrates a product comparison page 1400 for notebook computers. (It should be understood

that this screen would typically be presented upon request from a home screen associated with a
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notebook computer rather than the home screen of FIG. 12, which is associated with a tablet.)
Page 1400 shows various notebook lines and some basic information about the capabilities and
pricing of each. The customer can tap appropriate areas on the screen to learn more about a

particular line.

[0109] As still another example, from the home screen of I'IG.12, a customer can tap
“Carriers” button 1226 to learn about data carriers and plans available for the tablet computer.
FIG. 15 illustrates a carrier information screen that identifies each carrier option and provides
information about the plans offered by each. (The example shown is for a mobile phone and
includes voice as well as data.) In some embodiments, the customer can tap on this screen to

view carrier-specific information such as coverage areas and other options.

[0110] Again referring to FIG. 12, a customer can tap “Support” button 1228 to learn about the
product support provided by the retailer or manufacturer. FIG. 16 illustrates a
support-information page. The customer can interact with this page to obtain more details, e.g.,
about extended warranties, in-store support and workshops, or the like. In some embodiments,
the information available includes store-specific information for the particular store the customer
is in, such as a schedule of workshops or an option to schedule an appointment with a support

specialist.

[0111] The foregoing examples are provided merely to illustrate information that can be
provided by a dynamic signage device; it is to be understood that the information is not limited
to these examples and that any type of product-related information can be presented using
techniques described herein. Information can be provided using text, images, video or audio
clips, synthesized speech, or any other technique or combination of techniques capable of
conveying information to a person. Further, as indicated by some of the examples, the dynamic
signage device is not limited to providing information about one specific product (at the

SK U-number level); information about related products can also be presented, such as other
products in the same product family or accessory products that are usable with the product with

which the dynamic signage device is associated.

[0112] Referring again to FIG. 11, at block 1108 the user input may be an assistance request.
For example, the customer may tap “Specialist” button 1230 on the home screen of FIG. 12 or
another screen. In one embodiment, at block 1120, process 110 can confirm that the customer is

requesting assistance. For example, screen 1700 shown in FIG. 17 may be displayed. Here, the
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previous screen appears (darkened), and an overlay 1702 pops up asking whether the customer
would like assistance. The customer can tap Yes (button 1704) to obtain assistance or No

(button 1706) to return to the previous screen.

[0113] Referring again to FIG. 11, if the customer confirms the request at block 1120, then at
block 1122, the dynamic signage device can notify an employee of the request. For example,
in-store server 402 of FIG. 4 may maintain a central queue of customer-assistance requests.
Dynamic signage device 408a (for example) can communicate to server 402 that a
customer-assistance request was received. Server 402 can relay that information to employee
devices 410a-c, e.g., via a notification that identifies the signage device that originated the
request. In some embodiments, a notification can be sent to all employee devices; in other
embodiments, server 402 may selectively send the notification to employee devices belonging to
employees who are identified as knowledgeable about the product currently associated with
signage device 408a. In some embodiments, an employee can respond to the request, e.g., by

communicating to server 402 that he will go to assist the customer.

[0114] In some embodiments, employee devices 410a-c can display a list of customers
requesting assistance, with each request identified by location of the customer (or the dynamic
signage device) and time received; requests can be presented in order received or grouped by
product or product category. Employees can select a request and indicate they are responding;
requests that have been responded to are removed from the list. This allows employees to

coordinate their responses and provides some assurance that customers will be assisted in turn.

[0115] Server 402 can confirm to a requesting dynamic signage device 408a that the request
has been received. In some embodiments, server 402 can provide additional information such as

identification of the employee who will respond and/or an approximate wait time.

[0116] At block 1124 (FIG. 11), once an employee has been notified, the dynamic signage
device can update its display, e.g., to assure the customer that help is on the way. In some
embodiments, the device can identify the employee who will be assisting (e.g., by name and/or
photo) and/or indicate the approximate wait time. Thereafter, process 1100 can return (node A)
to block 1104 to wait for further user input; the customer can continue to interact with the

signage device while waiting for an employee to arrive.
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[0117] In some embodiments, a user can indicate a desire to buy a product at block 1108. For
example, from a pricing screen that shows available models and prices, the user can tap a “Buy it
now” button. In this case, at block 1130, process 1100 can present an “options” screen that
allows the customer to select various product options such as color, display size, storage
capacity, or the like. (Selection options can vary depending on product.) At block 1132, the
customer can make the selections and tap an on-screen button (e.g., a “confirm”) button to
indicate when she is ready to proceed. At block 1134, process 1100 confirms the price and
availability of the requested product. Price, computed based on the customer’s selections, can be
displayed; availability can be confirmed by communicating with server 402, which can maintain
inventory data for the store. The customer can be informed that the product is in stock and can

be shown the price for final confirmation.

[0118] At block 1136, dynamic signage device can notify an employee, e.g., via server 402,
that the customer wants to purchase a product; the notification can include a specific SKU
number or other information identifying the product desired and can also indicate the customer’s
current location (i.e., near the dynamic signage device that is making the notification). This
allows the employee to pick up the product (e.g., from a storage area in back of the store) before
going to the customer’s location. At block 1138, process 1100 can update the dynamic signage
display to indicate that an employee will be bringing the product; the customer can complete the

purchase transaction with the employee.

[0119] Alternatively, the employee may take the product to a cash register located somewhere
in the store, and the display at block 1138 may indicate to the customer where to go to complete

the purchase.

[0120] It will be appreciated that process 1100 is illustrative and that variations and
modifications are possible. Steps described as sequential may be executed in parallel, order of
steps may be varied, and steps may be modified, combined, added or omitted. The types of
interactions that can be supported are not limited to those shown and described herein, and not
all interactions described need to be supported. In some embodiments, additional interactions
can also be supported; for example, if a user chooses to buy a product, the dynamic signage
device may be configured to enter a secure transaction mode and accept payment information
(e.g., credit card information), allowing the customer to pay while waiting for the product to be

delivered. The various screens shown herein are solely for purposes of illustration and are not
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intended to limit the type, amount, format, or organization of information that can be presented.
For example, information need not be limited to static images but can also include audio clips,

video clips, animations, and any other media or format suitable for communicating information

to a customer.

[0121] It is to be understood that any or all of the information presented to a customer by a
dynamic signage device can be updated using techniques described above or other techniques.
In some embodiments, an update can take effect during a customer interaction, and the dynamic

signage device can be configured to alert the customer to such updates.

Management of Product Information

[0122] As described above, dynamic signage devices can obtain and display information about
various products with which they are associated. In some embodiments, product information can
be stored in master product data store 306 (FIG. 3) and distributed across stores that sell a

particular product.

[0123] Any type of product information can be included. Examples include: physical
dimensions of the product or product components (e.g., screen size); personalization options
(e.g., color, engraving); product weight; product images; technical specifications; power
consumption data; interfaces supported; software or hardware components sold together with the
product; additional software or hardware components required to use the product; identifiers of
accessory products that may be of interest (e.g., cases, covers, or the like); price information; and

SO On.

[0124] 1In some instances, simply storing information for each product, identified by SKU
number or other unique identifier, is sufficient. However, in instances where the products being
sold include groups of related products, it can be more efficient to maintain the product

information in a hierarchical structure.

[0125] FIG. 18 illustrates a hierarchical structure 1800 for managing product information
according to an embodiment of the present invention. A root node 1802 contains information
pertaining to all products represented in the structure. At the next level 1804 are product types,
e.g., accessories, computers, phones, media players. Any number of product types can be
identified. The third level 1806 can identify product families within a given product type; for

example, the “computers” product type can include “laptop” and “desktop” families. At the next
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level 1808 are sub-families; for example, the “laptop” family can include sub-families for “Pro,”
“Standard,” and “Ultralight.” At the lowest (leaf) level 1810 are specific products, identified by

SKU number; as shown, there can be several different products within a given sub-family.

[0126] In hierarchical structure 1800, attributes and values can be associated with products at
any level, and lower levels inherit values from the higher (i.e., closer to the root) levels For
instance, if all products have the same manufacturer, the manufacturer’s name and contact
information can be associated with root node 1802. As another example, the same warranty may
apply to all laptops, so the warranty information can be associated with the laptop node at level
1806. In some embodiments, an inherited attribute can be overridden at a lower level. For
example, if all laptop models in the standard and ultralight subfamilies have the same warranty
but laptops in the pro sub-family have a different warranty, a warranty can be associated with the
laptop node at level 1806 and a different warranty with the pro node at level 1808; the pro-laptop

warranty will override the laptop-level warranty for each pro laptop model at level 1810.

[0127] As described above, a dynamic signage device can be associated with a specific
product, e.g., a specific SKU number, corresponding to a leaf node in hierarchical structure 1800.
Where product information is inherited through the hierarchy, updates to levels 1802, 1804, 1806
and 1808 can affect multiple products. Accordingly, when determining whether an update is
available for a particular dynamic signage device, updates at the higher levels can be considered.
Thus, for example, if a particular dynamic signage device is associated with the 13-inch pro
laptop model (SKU#1368), updates to the “pro” node, the “laptops” node, the “computers” node,
and the root node all would apply (unless overridden at a lower level) to that model, and an
update at any of these levels can trigger an update to the dynamic signage device. In one specific
example, if all laptops are on sale 10% off for some time period, all dynamic signage devices
associated with all laptop models can be updated to reflect this, and the update can be
coordinated across signage devices within stores and across multiple stores. Applying the update
at the laptop level reduces the likelihood of a particular model not getting the update due to
operator error. Further, since the updating of signage devices happens automatically as

described above, store employees do not have to devote time to changing signage.

Management of Interactive Floor Maps

[0128] As described above, in some embodiments, the product association for a dynamic

signage device is determined based on its location in a store, e.g., by reference to the interactive
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floor map of FIGs. 8A-8B. Examples of creation and management of interactive floor maps will
now be described. Such maps can be used not only to associate products with dynamic signage
devices as described above but also to simplify and coordinate the process of designing and

implementing store layout changes, e.g., to showcase new products, promote special offers, or
the like.

[0129] FIG. 19 is a flow diagram of a process 1900 that can be used to build an interactive
floor map according to an embodiment of the present invention. Process 1900 can be
implemented, e.g., in any computer system that provides a graphical user interface. In some
embodiments, a corporate-level employee can use process 1900 to create interactive floor maps
that provide a consistent look and feel across all of a corporation’s retail outlets across a country
or worldwide. In other embodiments, process 1900 can be used on a smaller scale, e.g., for a

single store or small group of stores.

[0130] In process 1900, an interactive floor map such as map 800 of FIGs. 8A-8B is built up
out of smaller modular units. Map 800 shows, for example, a number of fixtures 801-806, each
of which has various demonstrator products 811-816 arranged thereon. Additional products such
as dynamic signage devices 820-823 are also arranged on fixtures 801-806. Process 1900 allows
a user to define display surfaces and arrange products and other elements thereon in order to
define a fixture. Fixtures can then be arranged on a floor plan of a store to create the interactive

floor map.

[0131] More specifically, at block 1902, a user can define a display surface. In some
embodiments, defining a display surface includes specifying dimensions (height, width, length),
color, and other properties of the surface (e.g., number and location of power outlets, cable
pass-throughs, etc.). In some embodiments, a library of display surfaces can be populated with
various “standard” surfaces that are in widespread use throughout a company’s stores, and block
1902 can include picking a surface from the library in addition to or instead of defining a new

one. (Any new surfaces defined at block 1902 can also be added to the library.)

[0132] FIG. 20 illustrates a graphical user interface (GUI) 2000 for defining a display surface.
Window 2002 allows the user to give the surface a name and specify its dimensions and any

other attributes desired. Below window 2002 are shown a front elevation view 2004 and a top
view 2008.
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[0133] Referring again to FIG. 19, at block 1904, demonstrator products, dynamic signage
devices, and other elements can be arranged on the display surface to create a “fixture.” FIG. 21
illustrates a GUI 2100 for creating a fixture. The surface selected at block 1902 is shown in front
elevation view 2102 and top view 2104. At right is a list 2106 of existing products, which can be
at the level of SKU number. Each product can be a draggable icon that can be “dropped” onto
the display surface at a desired location. In some embodiments, the icon is associated with
product dimensions and images so that realistic representations of the product in various views
can be rendered as shown in FIG. 21. Further, each product instance included in the fixture can
be associated with the product’s SKU number, and that association can be maintained throughout
creation and distribution of interactive floor maps, thereby allowing a server to determine the
product associated with a dynamic signage device based on its location on a map (as described
above). In addition, the SKU number can provide a convenient reference for store personnel

when setting up the store in accordance with the interactive floor map, as described below.

[0134] Creation of fixtures can also include placing dynamic signage devices, e.g., device
2108, on the surface and associating each dynamic signage device with one of the products on
the surface. This association can be established, e.g., by a click-and-drag operation or a
pull-down menu for the signage device icon that allows the user to select which product on the
surface the signage device should be associated with. In some embodiments, other elements,

such as banners, static signs, posters or the like, can also be added to a fixture.

[0135] Any number of fixtures can be created at block 1904, and each fixture can be given a

name and stored under that name.

[0136] At block 1906, fixtures can be arranged on a floor plan to create an interactive floor
map. In one embodiment, a library of floor plans is maintained, with each floor plan being
associated with at least one store. At block 1906, a floor plan can be retrieved from the library,
and fixtures defined at block 1904 can be positioned on the floor plan to create the floor map.
FIG. 22 shows an example, with the fixture library in the list 2200 at the right and a floor map
under construction in main window 2202. In some embodiments, fixtures can be dragged from

the library onto the floor plan and positioned, rotated, mirrored, duplicated, and so on as desired.

[0137] At block 1908, the completed interactive floor map is assigned to one or more stores.
In some embodiments, each store is associated with one of the floor plans in the library of floor

plans, and block 1908 can include identifying the floor plan on which the interactive floor map
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was built, identifying the associated stores, and associating each store with the floor plan. This
allows floor maps to be easily reused across stores with similar floor plans and can improve the
uniformity of the customer experience across stores. In situations where a store has multiple

levels, each level can have its own floor plan and associated floor map.

[0138] Blocks 1902-1908 can be repeated as desired to construct any number of floor maps for
any number of stores. In some embodiments, the work flow is not necessarily linear; for
example, during construction of a floor map, it may be realized that a fixture not in the library is
needed; the user can switch from the floor-mapping interface to the fixture-creation interface to
create the new fixture, then switch back to floor-mapping. Similarly, a new surface can be

defined during the workflow.

[0139] Further, the interactive floor map can include elements other than the fixtures
associated with demonstration products. Examples of such elements include freestanding signs,
posters or other display items for store windows or walls, children’s play areas, technical support

area, workshop space, and so on.

[0140] In some embodiments, rollout of a new floor map can be coordinated across stores. For
instance, at block 1910 an effective date for the new floor map can be established, and at block
1912, in advance of the effective date, the new interactive floor map can be published
(distributed) to each store with instructions to implement the new floor map on the effective date.
Distribution of the new floor map should occur far enough in advance of the effective date to
allow for ordering and obtaining any new fixtures and/or products that may be needed to
implement the map. When the effective date arrives, store personnel can then rearrange the
display fixtures in the store to conform to the new floor map. (This can be done, e.g., after the
store closes on the night before the effective date.) Rearrangement can include relocating some
or all of the dynamic signage devices and updating the location information for each relocated
device, e.g., using process 700 of FIG. 7. If a particular dynamic signage device is not moved,
its focation information does not need to be updated. In some embodiments, the stores can send
confirmation back to a central management system at block 1914 when implementation is

complete.

[0141] It will be appreciated that the floor-map creation process described herein is illustrative
and that variations and modifications are possible. Steps described as sequential may be

executed in parallel, order of steps may be varied, and steps may be modified, combined, added
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or omitted. In some embodiments, the floor maps can be used to generate reports, e.g., manifests
indicating the types and numbers of products, dynamic signage devices, and other items (posters,
fixtures, etc.) needed to implement the floor map. In addition, by comparing a new floor map to

a currently implemented floor map for a particular store, the cost of transitioning to the new floor

map can be estimated, e.g., based in part on the number of fixtures and/or products to be moved.

[0142] In some embodiments, an in-store floor map application is provided to allow store
employees to view and interact with the floor maps. This application can be executed, for
example, on dynamic signage devices in the store and/or other tablet or handheld computers. In
one embodiment, the employees can view the current floor map and the next floor map to be
implemented. The application can compare the two and highlight which fixtures will require
changing. In addition, the application can allow employees to confirm when the changes to each

fixture are complete; these confirmations can be transmitted to offsite management.

[0143] FIG. 23 is a flow diagram of a process 2300 for updating a store layout using an
in-store floor map application according to an embodiment of the present invention. At block
2302, the application displays the new floor map that is to be implemented. An example is
shown in FIG. 24. In addition to the floor map 2402, the display can include a list 2404 of
fixtures that need to be changed and a list 2406 of fixtures that are not changed.

[0144] At block 2304, a user (a store employee) can select one of the fixtures, e.g., by tapping
on the map or on the fixture identifier in the list. At block 2306, fixture details are displayed.
For example, FIG. 25 illustrates one display of fixture details, in the form of a pop-up window
2502 visually associated with a fixture 2504. Window 2502 lists the products to be placed on
fixture 2504. The list can be ordered by position, e.g., clockwise starting at top left.

[0145] FIG. 26 illustrates another display showing fixture details. Here, the map is zoomed in
to show a detailed view of a selected fixture 2602. In some embodiments, the user can switch
from top view to elevation view (e.g., front view) as shown in FIG. 27; a control button 2702 and
drop-down menu 2704 can be provided for view selection. In some embodiments additional

views, such as rear and side views, can also be selected via button 2702 and menu 2704.

[0146] In the detailed views of FIGs. 26 and 27, a user can tap on any product or product
group shown to obtain additional information. By way of example, FIG. 28 shows a pop-up

window 2804 that can appear when the user taps on a product group 2802. Window 2804 can
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provide information about the products shown, e.g., an SKU number for each product in the

group.

[0147] Referring again to FIG. 23, at block 2308, the user can arrange the fixture to conform to
the floor map. At block 2310, the user can confirm to the in-store floor map application that
changes have been made. For example, referring again to FIG. 25, pop-up window 2502 can
include a confirmation button 2506. The user can touch button 2506 to confirm the changes. In
some embodiments, once changes to a fixture are confirmed, this can be indicated visually in the
fixture list. For example, in FIG. 26, a checkmark appears next to “Fixture 4” at 2604, indicating

that changes to Fixture 4 have been completed.

[0148] Referring again to FIG. 23, at block 2312, the user can continue to interact with the
application to make changes to other fixtures and confirm the changes on a per-fixture basis.
When all fixtures have been changed, the application can report confirmation that the floor map

has been implemented at block 2314.

[0149] In some embodiments, multiple instances of the in-store floor map application can be
executed concurrently on different devices. The devices can communicate with each other
(directly or via an in-store server) and information received from one device can be pushed out to
other devices running the application. Thus, for example, if one employee marks a fixture

update as complete, other employees can see the indication on their devices as well.

[0150] It is to be understood that the interactive floor map described herein can also be
provided to the dynamic signage devices for purposes of identifying their location and thereby
allowing the server (or the dynamic signage device itself) to determine the associated product.
Accordingly, it can be useful for the interactive floor map that is distributed to each store to
include the product SKU numbers, the locations of dynamic signage devices and the associations
between signage devices and displayed products that were established during floor map creation

(e.g.., process 1900 above).

[0151] An interactive floor map application can also provide other information and
functionality to store employees. For example, as shown in FIG. 29, notes can be added to a
floor map. In some embodiments, a note can be associated with a particular product or fixture.
The note can include any information or special instructions that the creator of the floor map

chooses to provide to the store employees. Examples include identification of particular
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software to be installed, settings to be deployed on demonstration products, or the like. In
addition, in some embodiments, employees can also add notes, which can be made visible to
employees at other stores and/or to corporate management. For example, the employee can note
whether a particular fixture is attracting significant crowds, how long customers are staying
around a given fixture, traffic-flow problems, specific questions that are frequently asked by
customers, or the like. In some embodiments, floor maps and/or product information can be

altered based on feedback from employees at various stores.

[0152] Tt will be appreciated that the floor map creation and distribution processes described
herein, as well as the particular floor maps shown, are illustrative and that variations and
modifications are possible. Steps described as sequential may be executed in parallel, order of
steps may be varied, and steps may be modified, combined, added or omitted. Maps can provide
more or less information than the examples shown here, and maps or elements thereof can be but
need not be shared across stores. Further, while maps have been described as having hierarchical
structure with fixtures built up from products arranged on a surface, it is to be understood that
more complex hierarchies are also possible; for example, one can define a product group (e.g., a
computer plus speakers) and use the product group as a unit in fixture creation. As another
example, one can also define a fixture group as a number of fixtures having a definite spatial

relationship (e.g., a row of tables) and use the fixture group as a unit in constructing floor maps.

[0153] In some embodiments, the display surfaces might not move when a new floor map is
implemented, and dynamic signage devices can remain attached to a display surface while
different products are placed on the surface. Where the dynamic signage device is associated
with a location, the change in the product associated with the location by the floor map can be
detected by the server. For example, as noted above, employees can confirm when products
have been moved, and the server can receive the confirmation. Accordingly, the server can
initiate an update to the product information in the dynamic signage device. In other
embodiments, a fixture might be movable from one location to another, and implementing a new
floor map may include repositioning an entire fixture without changing the products placed
thereon. In some embodiments, the server can determine that the product has not changed. In
other embodiments, an employee can update the location of the dynamic signage device (e.g.,
using process 700 of FIG. 7) any time a device is repositioned. If the product association has not

changed, the server can simply re-provide the same information.
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Further Embodiments

[0154] As described above, certain embodiments of the present invention provide dynamic
signage devices and methods that can be used to associate a dynamic signage device with a
product and to provide interactive presentations of information about the associated product to a
user. The dynamic signage devices can be dynamically updated to reflect updated information
about an associated product, and associations between products and dynamic signage devices can
also be dynamically modified. The dynamic signage devices can communicate with a server
(e.g., an in-store server that can be part of a larger retail network) to obtain updated product
information and can switch to displaying the updated information at a scheduled effective time.
In this manner, updates to multiple dynamic signage devices can be coordinated within a store

and/or across multiple stores.

[0155] In some embodiments, the association between a dynamic signage device and a product
can be based on the location of the dynamic signage device. Accordingly, when a dynamic
signage device is initially deployed or moved within a store, an employee can interact with a
map of the current store layout to indicate the device’s location, and the device can transmit this
location to a server (e.g., an in-store server). The server can maintain a map of locations
associated with specific products and use the map to determine what product information the
dynamic signage device should display. The server can provide and update the product
information as appropriate. When products are rearranged, a new map can be provided to the
server, and the server can use this map to update the associations of dynamic signage devices
with products and consequently to change the information provided to a given device.
Accordingly, the server can determine what information should be presented at a given dynamic

signage device based on its location in a store.

[0156] While the invention has been described with respect to specific embodiments, one
skilled in the art will recognize that numerous modifications are possible. Aspects of dynamic
signage devices can be implemented with or without interactive floor maps, and interactive floor

maps can be implemented in the presence or absence of dynamic signage in a particular store.

[0157] In embodiments described above, the dynamic signage device stores product
information (from a master product data store and/or a local information store) and receives or
retrieves updates to the information from time to time. Local storage of such information can

avoid delays associated with retrieving information over a network; however, in some alternative
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embodiments, the dynamic signage device can retrieve product information via a network in real
time while interacting with a user. Accordingly, storage of product information within the

dynamic signage device is not required.

[0158] In various embodiments described above, the dynamic storage device can provide its
location information or a product identifier to a server when checking for updates, notifying of
customer-assistance requests, or the like. In other embodiments, the server can maintain an
association between the device identifiers (e.g., a MAC address) for a dynamic storage device
and a location identifier or product identifier. Consequently, the dynamic storage device can
simply send its device identifier and the server can determine location and/or associated product
as appropriate in a particular context. The dynamic storage device only needs to send other

information (e.g., location or product identifier) if that information is being changed.

[0159] The above description makes reference to particular embodiments where the products
being sold are electronic devices. This is by way of example, and it is to be understood that
embodiments of the invention can be used in any type of sales environment. For example,
dynamic signage devices can be used in grocery stores, department stores, gas stations,
restaurants (e.g., as menus with dynamic updating to reflect availability of particular dishes,
specials, or the like), trade show displays, and any other environment in which products or items
of interest are presented to customers. A “product” can include any item, commodity, or service

with which a dynamic signage device can be associated.

[0160] Embodiments of the present invention can be realized using any combination of
dedicated components and/or programmable processors and/or other programmable devices.
The various processes described herein can be implemented on the same processor or different
processors in any combination. Accordingly, where components are described as being
configured to perform certain operations, such configuration can be accomplished, e.g., by
designing electronic circuits to perform the operation, by programming programmable electronic
circuits (such as microprocessors) to perform the operation, or any combination thereof.
Processes can communicate using a variety of techniques including but not limited to
conventional techniques for interprocess communication, and different pairs of processes may
use different techniques, or the same pair of processes may use different techniques at different
times. Further, while the embodiments described above may make reference to specific

hardware and software components, those skilled in the art will appreciate that different
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combinations of hardware and/or software components may also be used and that particular
operations described as being implemented in hardware might also be implemented in software

or vice versa.

[0161] Computer programs incorporating various features of the present invention may be
encoded on various computer readable storage media; suitable media include magnetic disk or
tape, optical storage media such as compact disk (CD) or DVD (digital versatile disk), flash
memory, and the like. Computer readable media encoded with the program code may be
packaged with a compatible electronic device, or the program code may be provided separately

from electronic devices (e.g., via Internet download).

[0162] Thus, although the invention has been described with respect to specific embodiments,
it will be appreciated that the invention is intended to cover all modifications and equivalents

within the scope of the following claims.
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WHAT IS CLAIMED IS:

I. A method for providing information about a product, the method
comprising:

obtaining, by the dynamic signage device, product information for an associated
product from a server;

displaying, by the dynamic signage device, a first screen of product information
for a customer;

receiving, by the dynamic signage device, input from the customer in response to
the first screen;

modifying, by the dynamic signage device, the displayed screen based on the
received input; and

dynamically obtaining, by the dynamic signage device, updated product

information from the server.

2. The method of claim 1 wherein further comprising:
communicating to the server, by the dynamic signage device, location information
identifying a location of the dynamic signage device, wherein the server determines the

associated product based at least in part on the location information.

3. The method of claim 1 further comprising:

presenting to an employee, by the dynamic signage device, an interactive floor
map of an environment in which the dynamic signage device is located, wherein the interactive
floor map includes product identifiers associated with locations on the interactive floor map;

receiving, by the dynamic signage device, input from the employee indicating a
location on the interactive floor map corresponding to a location of the dynamic signage device
within the environment; and

determining, based on the interactive floor map and the received input, an

identifier of the associated product.

4. The method of claim 1 wherein obtaining the product information

includes:
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presenting to an employee, by the dynamic signage device, an interactive floor
map of an environment in which the dynamic signage device is located, wherein the interactive
floor map includes product identifiers associated with locations on the interactive floor map;

receiving, by the dynamic signage device, input from the employee indicating a
location on the interactive floor map corresponding to a location of the dynamic signage device
within the environment; and

communicating, by the dynamic signage device, the indicated location to the
server, wherein the server identifies a product associated with the indicated location; and

receiving the product information from the server, wherein the product

information relates to the product associated with the indicated location.

5. The method of claim 1 wherein dynamically updating the product

information includes:

receiving a notification from the server that updated product information is

available;

retrieving the updated product information from the server;

determining an effective time associated with the updated product information;
and

beginning to display the updated product information when the effective time
arrives.

6. The method of claim 5 wherein the updated product information includes

changed information pertaining to the associated product.

7. The method of claim 5 wherein in the event that the product associated
with the dynamic signage device is changed, the updated product information includes

information pertaining to a product other than the original associated product.

8. The method of claim 1 wherein dynamically updating the product

information includes:
querying a server to determine whether updated product information is available;

receiving a reply from the server indicating that updated product information is

available; and

based on the reply from the server:
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retrieving the updated product information from the server;

determining an effective time associated with the updated product
information; and

beginning to display the updated product information when the effective

time arrives.

9. The method of claim 1 wherein the input from the customer requests
additional information related to features of the associated product and wherein modifying the

displayed screen includes presenting the additional information in an overlay.

10.  The method of claim 1 wherein the input from the customer requests
assistance from an employee and wherein modifying the displayed screen includes presenting a

confirmation screen to confirm that an employee should be summoned.

11.  The method of claim 10 further comprising, in the event that the customer
confirms that an employee should be summoned, sending a message to one or more employees,

wherein the message includes a location of the dynamic signage device.

12. A dynamic signage device comprising:
a network interface configured to communicate with a server;
a user interface;
a storage device; and
a processor coupled to the network interface, the user interface, and the storage
device, the processor being configured to:
obtain product information for an associated product from the server;
store the product information in the storage device;
present, via the user interface, information to a customer based at least in
part on input from the customer received via the user interface; and
dynamically obtain updated product information from the server to update

the stored product information.

13.  The dynamic signage device of claim 12 wherein the user interface

includes a touchscreen.
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14.  The dynamic signage device of claim 12 wherein the processor is further
configured such that obtaining product information includes sending to the server location
information indicating a location of the dynamic signage device, wherein the server uses the

location information to identify the associated product.

15.  The dynamic signage device of claim 14 where in the processor is further
configured to determine the location information by:

presenting to an interactive floor map for an environment to an employee; and

receiving input from the employee indicating a location of the dynamic signage

device on the map.

16.  The dynamic signage device of claim 14 further comprising a Global
Positioning System (GPS) receiver, wherein the processor is further configured such that the
location information includes coordinates determined based at least in part on a signal received

by the GPS receiver.

17. A method for managing a plurality of dynamic signage devices, the
method comprising:

storing product information for each of a plurality of products in a product data
store;

storing a floor map in a floor map data store, the floor map indicating a plurality
of locations, each location being associated with one of the plurality of products;

receiving, from one of the plurality of dynamic signage devices, location
information indicating a location of the dynamic signage devices;

identifying, as an associated product for the dynamic signage device, the one of
the plurality of products associated with the indicated location, the identifying being based at
least in part on the floor map; and

sending at least a portion of the product information for the associated product

from the product data store to the dynamic signage device.

18.  The method of claim 27 further comprising:

receiving an update to the product information for the associated product; and
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sending to the dynamic signage device a notification that updated information is

available.

19.  The method of claim 18 wherein the notification is sent in response to a

query from the dynamic signage device.

20.  The method of claim 18 wherein the notification includes the updated

information.

21.  The method of claim 27 further comprising:
receiving an update to the floor map, wherein the update changes the association
between at least one of the dynamic signage devices and a product; and

sending to the dynamic signage device a notification that updated information is

available.

22.  The method of claim 18 wherein the notification is sent in response to a

query from the dynamic signage device.

23.  The method of claim 18 wherein the notification includes the updated

information.

24. A method for managing a plurality of retail stores, the method comprising:

generating an interactive floor map for each of the plurality of stores, wherein the
interactive floor map specifies an arrangement of products to be displayed in the store;

distributing the interactive floor maps to the plurality of stores in advance of an
effective date;

communicating the effective date to the plurality of stores; and

receiving, from each of the stores prior to the effective date, a confirmation that

the interactive floor map has been implemented in that store.

25.  The method of claim 24 wherein generating the interactive floor map

includes:

defining a plurality of fixtures wherein each fixture includes a display surface and

an arrangement of products on the display surface;
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selecting a floor plan, the floor plan being associated with at least one of the

stores;

arranging the plurality of fixtures on the floor plan to produce the interactive floor
map; and

automatically associating the interactive floor map with each store that is

associated with the selected floor plan.

26.  The method of claim 24 wherein the interactive floor map includes
metadata associated with each product specified therein, the metadata including an SKU number

for the product and wherein the metadata is displayable in response to a user request.

27. A method for managing a retail store associated with a corporate office,
the method comprising, using a portable computing device in the retail store:

receiving, from the corporate office, an interactive floor map to be implemented,
wherein the interactive floor map specifies an arrangement of fixtures, each fixture having one or
more products arranged thereon;

displaying the received interactive floor map; and

providing, in response to user input, detailed information about a first one of the
fixtures, wherein the detailed information includes a product identifier for at least one of the one

or more products arranged on the first fixture.

28.  The method of claim 27 further comprising:

comparing the received interactive floor map to a current interactive floor map;

and

highlighting, on the displayed interactive floor map, a fixture that is different

between the current interactive floor map and the received interactive floor map.

29.  The method of claim 28 further comprising:

receiving user input indicating that the highlighted fixture has been modified to

conform to the received interactive floor map; and

modifying the highlighting to indicate that an update to the highlighted fixture is

complete.

30.  The method of claim 29 further comprising:
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sending a notification to the corporate office that updates to all fixtures are

complete such that the store now conforms to the received interactive floor map.
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