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Hierarchical Systems, Apparatus and Methods for Displaying 

Context-Aware Content 

Technical Field 

The present disclosure pertains to digital data processing and, more particularly, for 

example, to multimedia digital data distribution, and it has application, by way of 

nonlimiting example, to the automated distribution of advertising, digital shelf labeling 

and other digital signage.  

Background 

Signage is at least as old as business. Whether it dates back to the advent of the 

world's oldest profession is a topic for another day. According to the Oxford English 

Dictionary, the term signage generally refers to commercial signs, that is, commercial 

marks, notices, etc., that convey information or instructions. The word has a rich 

etymology that indicates Middle English, Anglo-Norman, Old French, Middle French 

roots and that lends credence to the Wikipedia history of signage, suggesting that the 

ancient Egyptians and Romans used signs, and that King Richard II compelled taverns 

to employ them to facilitate inspections by the local authorities.  

Initially, carved into stone, free trunks and other fixed objects, signage has largely been 

a form of printed media since the advent of lithography and other, more modern printing 

techniques. Printed signage is a regular part of most of our lives; it is difficult to get 

through a day in modern Industrial society without seeing tens if not hundreds of signs.  

Though the term dates long back, signage as a field is anything but static. As the cost of 

natural resources rises and the world becomes more digitally "connected," paper

based signs are giving way to digital signage at an ever-increasing rate. One industry 

research association estimates that the number of installed digital signage sites will
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grow three-fold, from somewhat over 0.5 million to 1.5 million sites by the end of the 

decade, with annual revenues growing at an average of almost 15% to almost $7 billion, 

globally.  

While a boon to digital sign makers, content creators, network operators, and media 

buyers, alike, the growth of digital signage is not entirely welcome by those who should 

benefit from it the most - retailers and advertisers. Digital signs can, in the most 

egregious of instances, be more difficult to use and maintain then their paper 

counterparts, not to mention many times more expensive.  

One company whose products have bucked the trend in this regard is the assignee 

hereof. Founded in 2005, Aerva provides real-time interactivity between mobile, social 

media applications and digital display networks, its AerWave product is a web-based 

platform for managing and scheduling content on networked displays, with integration 

for social media, real-time data feeds, and mobile interactivity, it features robust content 

management, easy scheduling, and a powerful network operations system that is 

served from the "cloud." 

Notwithstanding advances introduced by Aerva and others in the field, there remains 

room for improvement to further enhance the usability, increase the flexibility and reduce 

the costs associated with digital signage systems, particularly, as their reach extends 

into the marketplace and encompasses a wider range of form factors, from billboards 

to storefront signs to electronic shelf labels (ESLs).  

It is desired to address or ameliorate one or more disadvantages or limitations 

associated with the prior art, or to at least provide a useful alternative, e.g.: 

improved systems, apparatus and methods for digital data processing;
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improved systems, apparatus and methods as are applicable to multimedia digital 

data distribution; and/or 

improved systems, apparatus and methods as are applicable to shelf labels, 

advertising and other digital signage.  

Summary 

In accordance with the present invention, there is provided a system for display of 

context-aware content, comprising: 

A. a server that stores context-sensitive data, 

B. a plurality of player devices, each that is at least intermittently coupled to 

the server and to a plurality of output devices, the server, the player devices, and the 

output devices being connected in a hierarchical device network with the server as a 

base node, the output devices as leaf nodes, and the plurality of player devices as 

branch nodes, 

C. the plurality of player devices each being arranged to respond to a context 

of each of the plurality of output devices to which it is coupled by 

i) obtaining from the server, or from another player device, context

sensitive data germane to that context, 

ii) storing that context-sensitive data, or content germane to that 

context generated from that data, and 

iii) rendering content received for a first of the plurality of output 

devices from the server and transmitting that rendered content to that first of the 

plurality of output devices for presentation thereon; and 

iv) transmitting downstream in the device network content received 

from the server destined for presentation on a second of the plurality of output devices; 

and 

D. wherein at least one of the plurality of player devices receives data from 

an upstream device, renders the data, and transmits the rendered result to the 

respective output devices to which it is coupled for presentation thereon.  

The present invention also provides a method for display of context-aware content, 

comprising: 

A. transmitting from a first of a plurality of player digital data devices to a
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server digital data device respective contexts of at least two output devices, each of 

which is at least intermittently coupled to the first of the player digital data devices, 

wherein the server digital data device, the plurality of player digital data devices, and the 

at least two output devices are connected in a hierarchical device network with the 

server digital data device as a base node, the output devices as leaf nodes, and the 

plurality of player digital data devices as branch nodes, 

B. transmitting from the server digital data device to the first of the player 

digital data devices content for each of the output devices, where that content is selected 

based on the context of the respective output device, 

C. rendering on the first of the player digital data devices first content 

selected based on the context of a first of the at least two output devices and 

transmitting that rendered content to the first of the output devices for presentation 

thereon, 

D. transmitting from the first of the player digital data devices downstream in 

the device network second content selected based on the context of a second of the at 

least two output devices, and 

E. rendering on a second of the plurality of player digital data devices data 

received from an upstream device and transmitting the rendered result to the second of 

the at least two output devices for presentation thereon.  

Brief Description of the Illustrated Embodiment 

Some embodiments are hereinafter described, by way of non-limiting example only, with 

reference to the accompanying drawings, in which: 

Figure 1 depicts a hierarchical system for display of context-aware content 

according to one practice of the invention; and 

Figures 2 and 3 depict modes of operation of the system of Figure 1.  

Detailed Description 

Described herein is a system for display of context-aware content that includes a server 

storing context-sensitive data, a player that is persistently or at least intermittently, 

coupled to the server, and that is likewise coupled to a plurality of output devices-such
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as, for example, electronic shelf labels, personal digital assistants, mobile phones, and 

LCD, LED or other fixed displays. The player responds to the context of each of the 

plurality of output devices by obtaining from the server data germane to that context, 

storing that data or content germane to that context generated from that data, and 

driving that content to that output device for presentation thereon, wherein the player 

concurrently drives different content to at least two of the output devices.  

Related aspects provide a system, e.g., as described above, in which the data includes 

any of static media files, dynamic media and raw data. In further related aspects, the 

player drives content to one or more of the output devices by serving or rendering such 

files, media or raw data.  

Other related aspects provide a system, e.g., as described above, in which the context 

includes one or more of the identity of an output device, the identity of an owner of an 

output device, the absolute or relative location of an output device, the time at that 

location in absolute or relative terms, the type of an output device, display or other 

properties of an output device, and an environment in which an output device is 

disposed-all by way of nonlimiting example.  

Still other related aspects provide a system, e.g., as described above, in which the 

player senses the context of an output device. Alternatively, or in addition, in accord with 

other related aspects, at least one of the output devices transmits to the player a signal 

indicative of the context of that output device.  

Yet still other aspects provide a system, e.g., as described above, in which the server 

stores presentation rules for the context-sensitive data, and in which the player drives 

content germane to a context of each output device as function of those presentation 

rules. Those rules can be, for example, time-based and/or location-based.



H:\mkaierwven\NRPonNb\DCC\,MKA\16586009_1.&cx-23032018 

-6

Still other related aspects provide a system, e.g., as described above, in which the 

player discards data germane to an output device when its (the player's) coupling with 

that output device is discontinued, e.g., as when the output device is moved.  

Other aspects provide a system, e.g., as described above, that includes a plurality of 

players, a first one of which is at least intermittently coupled to the server and to a set of 

output devices. A first one of those players discards data germane to each of a subset 

of the output devices upon discontinuance of at least intermittent coupling with them 

(i.e., that subset), and a second one of the players which comes into contact with one of 

the output devices in that subset responds to a context of that output device by 

obtaining from the server data germane to that context, storing that data or content 

germane to that context generated from that data, and driving that content to that 

output device for presentation thereon. In a system according to these aspects , the 

player concurrently drives different content to at least two of the output devices.  

Related aspects provide a system, e.g., as described above, in which the set of output 

devices comprises a plurality of electronic shelf labels, in other related aspects, the set of 

output devices comprises any of personal digital assistants, mobile phones, and LCD, 

LED or other fixed displays.  

Other aspects provide servers, players and output devices adapted for use in systems of 

the type described above.  

Still other aspects provide methods of operating such systems and apparatus paralleling 

that described above.  

These and other aspects are evident in the text that follows and in the drawings.
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System Architecture 

Figure 1 depicts a system 10 for display of context-aware content according to one 

practice of the invention including a server 12, players 14, 18, and output devices 18

22, coupled for communications, e.g., by networks 24-28, as shown.  

Server 12 stores multimedia data to be selectively presented on the output devices 18

22, as well as rules governing the context(s) in which that data is to be presented on 

those devices 18-22, The sewer 12 comprises digital data processing apparatus of the 

type commercially available in the marketplace, such as. for example, a mainframe 

computer, minicomputer, workstation, desktop computer, or other data processing 

device, as adapted in accord with the teachings hereof. Though, the illustrated server 

12 is depicted as a single device, in other embodiments it may comprises one or more 

such devices, physical or virtual.  

Players 14-16 store and/or relay multimedia data from the server 12 to the respective 

output devices 18-22 to which those players are connected. The players 14-16 

likewise store and/or relay context information from those respective output devices 

18-22 to server 12. Like server 12, players 14-18 can comprise mainframe computers, 

minicomputers, workstations, desktop computers, or other data processing devices, 

again, as adapted in accord with the teachings hereof. And, though only two players 

14, 18 are shown in the drawing, each comprising a single device, other embodiments 

may utilize still more players, each comprising one or more devices, physical or virtual.  

Output devices 18-22 present context-sensitive data (or renderings of such data) 

supplied to them by the respective players 14 to which they are coupled. In the 

illustrated embodiment, output devices 18-20 comprise conventional electronic shelf 

labels (ESLs) and output device 22 comprises a conventional LCD display, all as 

adapted in accord with the teachings hereof, in other embodiments, output devices 

18-22 comprise any of a variety of digital data devices (desktop computers, tablet
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computers, smart phones, personal digital assistants, MP3 players, etc.), digital 

signage, LCD displays, and other conventional devices of the type commercially 

available in the marketplace suitable for visual, audio or other presentation of 

information-again, as adapted in accord with the teachings hereof.  

Networks 24-28 comprise communications media of the type known in the art, 

including, for example, the Internet, LANs, VVANs, cell phone networks, landline-based 

networks, and so forth, all as adapted in accord with the teaching hereof. Though 

illustrated here, by way of example, as an Internet 24, a WPAN 26, and LAN 28, it will 

be appreciated that a variety of other communications rnedia (e.g, Wi) can be used 

instead or in addition. Regardless, those networks 24-28 and their respective media 

provide at least intermittent coupling between and among connected ones of the 

respective devices 12-22, For example, in some embodiments, the server 12 is 

persistently coupled to players 14, 16 which, in turn, maybe persistently coupled to 

sone output devices and only intermittently coupled to other output devices (e.g., 

portable output devices that may come into and go out of range of the players, e.g., as 

the owners of those portable devices move about).  

Together, devices 12-22 and networks 24-28 form a hierarchical device network 

(referred to below as the "device network," or the like) having server 12 as a base node, 

output devices 18-22 as leaf nodes and players 14-16 and (other nodes intermediate 

to the server 12 and output devices 18-22) as branch nodes.  

Output Device Contexts 

Output devices 18-22 are each associated with one or more contexts. These can 

include, for example, an identity of the respective device, an identity of an owner of that 

device, an absolute or relative location of the device, the time at that location in 

absolute or relative terms, a type of the device, one or more presentation or other 

capabilities of the device, and can environment in which the output device is disposed, 

all by way of non-limiting example. As used here, "owner" refers to an owner of 

8 -
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information presented by the device, an operator of the device, a legal owner of the 

device, or other entity the identity of which may inform the selection of data to be 

presented on the device, 

The aforesaid contexts are embodied in records. files and/or other data structures 

(hereinafter, "context-indicative data") suitable for storage on the respective output 

devices 18-22, as well as on (in many instances) the players 14, 16 and/or server 12 to 

which they are directly or indirectly coupled. Context-indicative data are represented in 

the drawing as diamonds. This includes context-indicative data represented by the 

diarnond labelled "A" (or "Context A," for short) embodying context information for 

device 18 ; context-indicative data represented by the diamond labelled 3" ("Context 

B") embodying context information for device 20; and context-indicative data 

represented by the diamond labelled "C" ("Context C") embodying context information 

for device 18. This also includes context- indicative data represented by the diamonds 

labelled "D" and "E" embodying context information for other devices (not shown), 

Although only a single context-sensitive datum is shown with each of devices 18-22 in 

the drawing, it will be appreciated that () each such datum can represent a plurality of 

contexts associated with the respective device, and/or (ii) multiple such data can be 

associated with that device. For simplicity, in the discussion that follows, each datum 

(we., Context A, Context B and Context C) are each assumed to represent a plurality of 

contexts for the respective device.  

The context-indicative data associated with each device 18-22 can be self-generated 

by the respective device (e.g., in connection with the use of sensors or otherwise) and/ 

or maintained by the device (regardless of whether self-generated). Thus, for example, 

each of Contexts A-C can reflect MAC address, IP addresses and other hardware

and/or addressing-specific information for the respective devices assigned to the them 

"at the factory" and/or by players 14-16, server 12 or other "upstream" devices within 

respective branches of the device network. Likewise, one or more of Contexts A-C can 

reflect jurnper or other switch settings that are made to the respective devices, e.g., at 

installation and that reflect, for example, their presentation capabilities. Still further, one 

-9-
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or more of Contexts A-C can reflect ambient temperatures, geolocation information, 

ambient network signal strength, and other conditions reflecting "operational" 

conditions of the respective devices, e.g, as sensed by on-board sensors or otherwise, 

In the illustrated embodiment, output devices 18-22 transmit some or all of their 

respective context-indicative data, here, Contexts A-C, respectively, to the players 14

16 to which they are respectively directly coupled for storage by those players, e.g, in 

on-board (or other) tables, databases and/or other data stores (not shown). And, those 

players, in turn, transmit that data to server 12 for storage there, again, for example, in 

on-board (or other) tables, databases and other data stores (not shown).  

As a consequence, in the illustrated embodiment, the context-indicative data Contexts 

A-C are stored not only within the respective output devices 18-22, but also in the 

server 12 and branch nodes (e.g.. players 14-16) intermediate thereto in the device 

network hierarchy. The context-sensitive data can be propagated upstream within those 

branches (i.e., from the output devices 18-22 to the respective players 14-16 and, 

from them to the server 12, and so forth), utilizing conventional data transmission 

techniques known in the art, e.g., transmission upon power-up, at regular intervals, 

upon being polled, or otherwise, via TCP with SSL, HTTPS, or other protocols and/or 

techniques.  

Although in the illustrated embodiment, context-indicative data is maintained on 

respective output devices 18-22, as well as on the other nodes of respective branches 

of the device network of which each of those devices 18-22 forns a part, in other 

embodiments, the output devices 18-22 may, for example, generate but not maintain 

some or all of their own respective context-indicative data themselves. Likewise, in 

some embodiments, the players 14-16 may relay to server 12 context-indicative data 

received from the output devices 18-22 in the respective branch of the device network, 

but not maintain that context-indicative data themselves. Still further; in some 

embodiments, the server 12 may maintain only a portion of the context-indicative data 

received from the output devices 18-22 via the players 14, 16.  

- 10-
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Moreover, although in the illustrated embodiment, the context-indicative data is 

indicative of the context of the illustrated output devices 18-22, in other embodiments 

additional context-indicative data may be generated and/or maintained by the players 

14, 16, server 12 and/or other nodes in the device network that is indicative of the 

contexts of those respective nodes. In the case of players 14, 16, such additional 

context-indicative data can be propagated by them to "higher" nodes in respective 

branches of the device network, here, to server 12. Examples of such additional 

context-indicative data are data reflecting an aggregate count, population or "output 

density" of output devices attached to a given player 14, 16 (or otherwise "beneath" it in 

the respective branch of the device network), an identity of a common owner of those 

output devices, an indication of a common location of those output devices, and so 

forth.  

Context-Sensitive Data 

Context-sensitive data, e.g., stored on server 12 for selective presentation on the 

output devices 18-22 (in accord with their respective contexts), can comprise 

multimedia data such as, for example, static media (e.g., HTML or other text data, and 

JPEG or other image data), dynamic media (e.g., video and other moving picture data 

and audio data) and raw data (e.g., unformatted data), by way of example. In the 

illustrated embodiment, the aforesaid context-sensitive data are typically embodied in 

files (e.g., HTML, TXT, JPEG, and MOV files, by way of nonlimiting example) and/or 

records or other data structures (hereinafter, "context-sensitive data" or, without loss of 

generality, "context-sensitive data files") suitable for (i) presentation and/or rendering for 

presentation on the respective output devices 18-22, and, (ii) for storage on the at least 

the immediate upstream nodes (here, players 14, 16) of respective branches of the 

device network of which each of those devices 18-22 forms a part. In some 

embodiments, that data is not necessarily suitable for storage on those upstream 

nodes but, rather, is merely suitable for presentation and/or rendering for presentation 

on the output devices 18-22 themselves.  

- 11 -
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In a typical embodiment supporting the display of advertising on digital billboards, 

digital placards or other fixed displays, the context-sensitive data comprise HTML and 

related still image files, all by way of nonlimiting example. In another typical embodiment 

supporting the display of advertising on personal digital assistants, mobile phones, 

laptop computers and other "smart" devices, the context-sensitive data files comprise 

Flash or HTML 5 and related still image, video and audio files, again, all by way of 

nonlirmiting example. In yet another typical embodiment supporting the display of 

inventory and pricing data on electronic shelf labels, the context-sensitive data files 

comprise XML or other data files containing product identification and pricing 

information, yet again, by way of nonlimiting example.  

Context-sensitive data is represented in the drawing by circles. This includes context

sensitive data represented by the circle labelled "A" (or "Context-Sensitive Data A," for 

short) embodying multimedia or other data destined for presentation on device 18; 

context-sensitive data represented by the circle labelled "B" ("Context-Sensitive Data 

B") embodying multimedia or other data destined for presentation on device 20; and 

context-sensitive data represented by the circle labelled "C" ("Context-Sensitive Data 

C") embodying multimedia or other data destined for presentation on device 22. This 

also includes context-sensitive data represented by the circled labelled "D" and "E" 

embodying multimedia or other data destined for presentation on other devices (not 

shown).  

Although only a single context-sensitive data file is shown associated with each of 

devices 18-22 in the drawing, it will be appreciated that (i) each such file can represent 

a plurality of context-sensitive data files destined for presentation on the respective 

device, and/or (ii) multiple such context-sensitive data files can be associated with that 

device. For simplicity, in the discussion that follows, each data file (i,e, Context

Sensitive Data A, Context-Sensitive Data B and Context-Sensitive Data C) are each 

assumed to represent a plurality of context-sensitive data files destined for presentation 

on the respective device.  

- 12-
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More particularly, in the illustrated embodiment, server 12 transmits downstream some 

or all of the context-sensitive data destined for presentation on the respective output 

devices 18-22 (here, Context-Sensitive Data A-C, respectively) to players 14-16 

upstream of those respective output devices 18-22 in the aforementioned device 

network for storage by those players, e.g., in on-board data stores (not shown). The 

players, in turn, transmit that context- sensitive data downstream to the respective 

output devices 18-22 for storing, rendering and presentation by them. This is shown in 

the drawing, by way of example, for Context-Sensitive Data C, which is shown as 

transmitted from server 12 to player 16 and, in turn, to output device 22, from which it 

is rendered and displayed, 

Alternatively or in addition, the players can render the context sensitive data received by 

them from the server 12 (or other upstream device) and transmit the rendered result to 

the respective output devices for storage and/or presentation. This is shown in the 

drawing, by way of example, for Context-Sensitive Data A and Context-Sensitive Data 

B. both of which are shown as transmitted from server 12 to player 14, rendered by 

player 14 and transmitted to output devices 18, 20, respectively for presentation by 

them.  

The context-sensitive data and/or renderings thereof can be propagated downstream 

within branches of the device network (i.e., from the server 12 to output devices 18-22 

via players 14, 16), utilizing conventional data transmission techniques known in the art, 

e-g, TCP with SSL, HTTPS, or other protocols and/or techniques.  

As shown in the drawing, in the illustrated ernbodirnent, the context-sensitive data

here, Context-Sensitive Data A, Context-Sensitive Data B, and Context-Sensitive Data 

C-are stored not only within server 12 and the respective output devices 18-22, but 

also in the branch nodes (e.g., players 14-16) intermediate to those output devices in 

the device network hierarchy. In other embodiments, the branch nodes (e.g., players 

14-16) may retain only a portion or none of the context-sensitive data.  

- 13-



WO 2014/210003 PCT/US2014/043871 

In instances where the upstream players 14-16 render the context-sensitive data and 

pass it on to the respective downstream output devices 18-22, that rendering may be 

accomplished by converting data from the format in which it is received from the server 

12 (or other upstream node in the device network) to a form suitable for display or other 

presentation on the respective output devices. Examples of such conversions include 

converting PDF, HTML and other files to text sequences; converting such files to raster 

or vector graphics; decoding MOV, MP3 and/or other audio/video files into formats 

suitable for the respective output devices and so forth, all by way of nonlimiting 

example.  

Presentation Rules 

Server 12 stores rules 30, which can be embodied in on-board (or other) tables, 

databases and/or other data stores (not shown) of server 12, governing the context(s) 

under which multimedia and other data embodied in Context-Sensitive Data A-E is to 

be presented on output devices 18-22. Those rules 30 may specify contexts such as, 

by way of nronlimiting example, one or more of the following: 

- output device identity (e.g., globally unique device ID, MAC address, etc); 

e output device owner identity (e.g., owner name, globally unique owner ID, etc.); 

* device location (e,g. globally unique location ID, IP address or address range, 

location of the nearest player 14, 16 to which the device is coupled, etc.); 

* time (e.g., local to output device, GMT, etc.); 

* output device type (e.g. "dumb" LCD display, smart phone, tablet computer, 

digital billboard, etc.); 

* presentation or other capabilities of the output device (e.g., audio., video 

resolution, refresh rate, vector/raster graphics, etc.); 

* rendering capabilities of nearest player 14, 16 which the device is coupled (e.g., 

audio, video resolution, refresh rate, vector/raster graphics, etc.); and/or 
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* environment in which the output device is disposed (e.g., indoor, outdoor, public 

space, nearby businesses/facilities, aggregate count, population, or "output 

density" of Output devices attached to the same player, etc.) 

and/or combinations thereof, all by way of non-limiting example. As evident from the 

foregoing listing, the rules may specify contexts that embrace properties not only of the 

output devices but also of the player 14, 16 to which they may be coupled 

The rules 30 may; as well, specify the data to be presented in those contexts by way of 

reference to context sensitive data, such as, by way of example, to one or more of 

Context-Sensitive Data A-E, portions thereof and/or combinations thereof.  

Moreover the rules may specify the output devices on which the data is to be 

presented. Specification of the output device may include output device identity, identity 

of the player to which the output device is coupled, and so forth. Depending upon 

specific implementation, specification of the output device may overlap specification of 

the context.  

By way of example, rules 30 may specify directives of the type listed below. Of course, 

the encoding of such rules may vary by embodiment: 

* At 10 PM- 12 AM (local time), present Context-Sensitive Data A on output device 

18 

- Present Context-Sensitive Data C on all output devices that are coupled to 

player 16 and that have audio and video presentation capabilities 

" Present text from line 3 of Context-Sensitive Data D on the output device with ID 

#ESL-MENS-CALFLENGTH-GOLDTOE -SOCKS 

* If (local) temperature is below 30" and output device is in communications 

coupling with player 14., presentContext-Sensitive Data E 
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Again, the foregoing are merely examples. It will be appreciated that actual rules may 

be simpler or more complex that those shown here, For example, in the latter regard, 

the rules may match not only contexts of the output devices but also of the data to be 

presented (e.g., "If the local forecast is for rain, present on any video-capable output 

device in the vicinity a trailer for a movie playing at a nearby theatre.) 

Operation 

In operation, context-sensitive data, e.g., Context-Sensitive Data A-E, are loaded onto 

server 12 in the form of multimedia files or otherwise, by an administrator or other 

authorized user. The rules 30 are likewise loaded, Both the context-sensitive data and 

rules can be updated as the administrator (or other authorized user) sees fit. And, as 

noted above, context-indicative data is propagated from the output devices 18-22 and/ 

or their respective associated players 14, 16 to server 12 upon power-up, upon at 

regular intervals, upon being polled, or otherwise 

A rules engine (not shown) of the type known in the art (as adapted in accord with the 

teachings hereof) executing on the processor of server 12 effectuates the rules 30. That 

engine, which may run continuously periodically, episodically, or otherwise, compares 

context-indicative data, eg., Contexts A-E, received by the server 12 from the players 

14, 16 (and their associated output devices 18-22) against the rules to identify (a) 

context-indicative data matching the constraints specified in those rules. (b) context

sensitive data to be presented as a result of those matches, and (c) output devices on 

which to present that data as a result of those matches. The engine then transmits that 

identified context-sensitive data to the players 14, 16 for transmittal to the associated 

respective output devices 18-22 for presentation thereon and/or for rendering by those 

respective players and transmittal of the rendering to the associated respective output 

devices 18-22 for presentation.  

The foregoing is reflected in the drawing, which depicts the transmittal of Context

Sensitive Data A and Context-Sensitive Data B from server 12 to player 14 via network 
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24 on matching a rule 30 and, in turn, (i) the rendering of Context-Sensitive Data A on 

that player 14 and its transmittal therefrom, via network 26, to output device 18 for 

presentation thereon; and, (ii) the rendering of Context-Sensitive Data B on that player 

14 and its transmittal therefrom, via network 28, to output device 20 for presentation 

thereon. Similarly, the drawing depicts the transmittal of Context-Sensitive Data C from 

server 12 to player 16 via network 24 on matching a rule 30 and, in turn, its transmittal 

from that player 16 to output device 22 for rendering and presentation thereon.  

Given differences in the contexts of the respective output devices 18-22, differences in 

the rules 30 that cause context-sensitive data to be driven to those devices, and/or 

differences among and between the data, themselves, a practical implication of 

operation of the system shown in Figure 1 (and, likewise, in Figures 2 and 3) is that 

players 14, 16 concurrently are likely to drive (i.e., to transmit and/or render for 

transmittal) different context-sensitive data to the output devices 18-22 at any given 

time-and, moreover; that any one of those players, e.g., 14, is likely to drive different 

context-sensitive data to the output devices 18, 20 connected to it at any given time, 

In some embodiments, the engine transmits to the players 14, 16, along with context

sensitive data, the rule 30 whose match resulted in that data transfer. Suitably

equipped players (e.g., players with suitable processing and storage capabilities) can, 

themselves, execute rules so received on their own respective rules engines (paralleling 

that discussed above executing on server 12) to (a) facilitate continuous presentation of 

the context-sensitive data on the respective output devices, e.g., in the event 

communications between the server 12 and the respective player are lost and/or (b) 

make changes to presentation of data on the respective output devices 18-22 in 

response to changing contexts (e.g., changes in local time, local weather, and so forth), 

In these regards, the server 12 can transmit to the players 14, 16 all of the rules 30 or, 

more typically a subset of those rules likely to be needed by the respective player in the 

event of such communications loss or such a context change.  
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Among the changes in context that can be addressed by rules executing on the players 

14, 16 (as well, of course, as by execution of those rules on server 12) is the 

discontinuance of coupling between a player and an output device, e.g., as where the 

latter ceases function or, more typically, as in the case of portable output devices (such 

as, smart phones, personal digital assistants, and so forth),as where the output device 

is disconnected from (in the case of wired connectivity) and/or moved outside the range 

of (in the case of wireless connectivity) the player. In such instances, the player that has 

lost connectivity with the output device can discard the context-sensitive data that it 

(the player) had received from the server 12 for transmittal and/or rendering on that 

output device, as well as the context-indicative data that player had received from the 

"disconnected" device. In some embodiments, the server 12 discards that data, as 

well 

An example of the foregoing is depicted in Figure 2, which parallels Figure 1, except 

insofar as it reflects disconnection of output device 20 from player 14 and the 

consequent discarding of context-indicative and context-sensitive data pertaining to 

that device from both that player and the server 12, 

Another such change in context that can be addressed by rules executing on players 

14, 16 (again, as well as by execution of those rules on server 12) is the new or 

renewed coupling between a player and an output device, e.g., as where the latter is 

activated or; more typically, as in the case of portable output devices, as where the 

output device is connected to (in the case of wired connectivity) and/or moved into the 

range of (in the case of wireless connectivity) the player. In such instances, context 

indicative data is propagated from the (re)newly connected output devices and/or its 

respective associated player to server 12, as discussed above. And, as discussed 

above, the rules engine executing on server 12 can effectuate any rules pertaining to 

that output device and transmit the appropriate context-sensitive data to it, via the 

player to which it has (re)nek wly attached, along with any corresponding rules.  
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The foregoing is reflected in Figure 3, which shows attachment of output device 20 to 

player 16, and the commensurate propagation of context-indicative and context

sensitive data up- and down-stream within the device network. More particularly that 

drawing shows propagation of context-indicative data, Context Data B, from the output 

device 20 via player 16 to server 12. That drawing also depicts transmittal of Context

Sensitive Data B from sewer 12 to player 18 via network 24 on matching a rule 30 and, 

in turn, the transmittal of Context-Sensitive Data B from that player 16 to output device 

20 for presentation thereon.  

Described above our systems, apparatus and methods meeting the objects set forth 

previously, it will be appreciated that the illustrated embodiment, shown and described 

herein, is merely an example of the invention and that other embodiments incorporating 

changes to those shown herein fall within the scope of the invention, as well.  

Throughout this specification and the claims which follow, unless the context requires 

otherwise, the word "comprise", and variations such as "comprises" and "comprising", 

will be understood to imply the inclusion of a stated integer or step or group of integers 

or steps but not the exclusion of any other integer or step or group of integers or steps.  

The reference in this specification to any prior publication (or information derived from 

it), or to any matter which is known, is not, and should not be taken as an 

acknowledgment or admission or any form of suggestion that that prior publication (or 

information derived from it) or known matter forms part of the common general 

knowledge in the field of endeavour to which this specification relates.
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The Claims Defining The Invention Are As Follows: 

1. A system for display of context-aware content, comprising: 

A. a server that stores context-sensitive data, 

B. a plurality of player devices, each that is at least intermittently coupled to 

the server and to a plurality of output devices, the server, the player devices, and the 

output devices being connected in a hierarchical device network with the server as a 

base node, the output devices as leaf nodes, and the plurality of player devices as 

branch nodes, 

C. the plurality of player devices each being arranged to respond to a context 

of each of the plurality of output devices to which it is coupled by 

i) obtaining from the server, or from another player device, context

sensitive data germane to that context, 

ii) storing that context-sensitive data, or content germane to that 

context generated from that data, and 

iii) rendering content received for a first of the plurality of output 

devices from the server and transmitting that rendered content to that first of the 

plurality of output devices for presentation thereon; and 

iv) transmitting downstream in the device network content received 

from the server destined for presentation on a second of the plurality of output devices; 

and 

D. wherein at least one of the plurality of player devices receives data from 

an upstream device, renders the data, and transmits the rendered result to the 

respective output devices to which it is coupled for presentation thereon.  

2. The system of claim 1, wherein the data include any of static media files, dynamic 

media and raw data.  

3. The system of claim 2, wherein each player device drives content to at least one 

of said plurality of output devices by any of serving and rendering any of said static 

media files, dynamic media and raw data.  

4. The system of claim 1, wherein the context includes any of an identity of at least 

one of said plurality of output devices, an identity of an owner of at least one of said 

plurality of output devices, an absolute location of at least one of said plurality of output 

devices, a time at that location in absolute or relative terms, a relative location of at 

least one of said plurality of output devices, a type of at least one of said plurality of
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output devices, one or more properties of at least one of said plurality of output devices, 

and an environment in which at least one of said plurality of output devices is disposed.  

5. The system of claim 4, wherein each player device senses the context of at least 

one of said plurality of output devices.  

6. The system of claim 5, wherein at least one of the output devices transmits to the 

player devices a signal indicative of the context of that output device.  

7. The system of claim 1, wherein 

A. the server stores presentation rules for the context-sensitive data, and 

B. each player device drives content germane to the context of at least one of 

said plurality of output devices as a function of those presentation rules.  

8. The system of claim 7, where the presentation rules include any of time-based 

rules and location-based rules.  

9. The system of claim 1, wherein the output devices include any of electronic shelf 

labels, personal digital assistants, mobile phones, and LCD, LED or other fixed displays.  

10. The system of claim 1, wherein the server is coupled to each player device via a 

persistent connection.  

11. The system of claim 1, wherein each player device discards data germane to at 

least one of said plurality of output devices upon discontinuance of at least intermittent 

coupling with that output device.  

12. The system of claim 1, wherein 

a first one of the plurality of player devices is at least intermittently coupled to 

the server and to a set of said plurality of output devices, 

wherein the first one of the plurality of player devices discards data germane to 

each of a subset of said output devices upon discontinuance of at least intermittent 

coupling with that output device, and wherein a second one of the player devices which 

comes into contact with at least one of said plurality of output devices in that subset 

responds to a context of that output device by: 

i) obtaining from the server data germane to that context, 

ii) storing that data or content germane to that context generated from 

that data, and 

iii) driving that content to that output device for presentation thereon,
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wherein the player device concurrently drives different content to at least two of said 

output devices.  

13. The system of claim 12, wherein the set of output devices comprises a plurality of 

electronic shelf labels.  

14. The system of claim 13, wherein the set of output devices additionally comprises 

any of personal digital assistants, mobile phones, and LCD, LED or other fixed displays.  

15. The system of claim 13, wherein the subset of output devices comprises a 

plurality of electronic shelf labels.  

16. The system of claim 15, wherein subset of output devices additionally comprises 

any of personal digital assistants, mobile phones, and LCD, LED or other fixed displays.  

17. A method for display of context-aware content, comprising: 

A. transmitting from a first of a plurality of player digital data devices to a 

server digital data device respective contexts of at least two output devices, each of 

which is at least intermittently coupled to the first of the player digital data devices, 

wherein the server digital data device, the plurality of player digital data devices, and the 

at least two output devices are connected in a hierarchical device network with the 

server digital data device as a base node, the output devices as leaf nodes, and the 

plurality of player digital data devices as branch nodes, 

B. transmitting from the server digital data device to the first of the player 

digital data devices content for each of the output devices, where that content is selected 

based on the context of the respective output device, 

C. rendering on the first of the player digital data devices first content 

selected based on the context of a first of the at least two output devices and 

transmitting that rendered content to the first of the output devices for presentation 

thereon, 

D. transmitting from the first of the player digital data devices downstream in 

the device network second content selected based on the context of a second of the at 

least two output devices, and 

E. rendering on a second of the plurality of player digital data devices data 

received from an upstream device and transmitting the rendered result to the second of 

the at least two output devices for presentation thereon.
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18. The method of claim 17, further comprising storing on the first of the player 

digital data devices content received from the server digital data device for each of the 

output devices.  

19. The method of claim 17, wherein step (B) includes matching the output devices' 

contexts against rules to select content to be transmitted to the first of the player digital 

data devices for rendering on the output devices.  

20. The method of claim 17, further comprising discarding data germane to at least 

one of said output devices upon discontinuance of at least intermittent coupling between 

it and the first of the player digital data devices.
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