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ADJUSTING USER INTERFACES BASED ON ENTITY LOCATION 

BACKGROUND 

[00011 Computer systems and related technology affect many aspects of society.  

Indeed, the computer system's ability to process information has transformed the way we 

5 live and work. Computer systems now commonly perform a host of tasks (e.g., word 

processing, scheduling, accounting, etc.) that prior to the advent of the computer system 

were performed manually. More recently, computer systems have been coupled to one 

another and to other electronic devices to form both wired and wireless computer networks 

over which the computer systems and other electronic devices can transfer electronic data.  

10 Accordingly, the performance of many computing tasks are distributed across a number of 

different computer systems and/or a number of different computing environments.  

[00021 Most applications present some type of user-interface at a display device that 

permits a user to interact with the application. An application's user interface typically 

tends to be optimized for a specific user distance. That is, user interfaces are developed 

15 with a specific user experience and user distance in mind (e.g., television 10 feet, eBook 2 

feet, digital signage 30 feet, etc.).  

[00031 For some applications, distance and/or proximity can be used to enable/disable 

user-interface elements in a fixed size configuration, such as, a rear-view camera on a 

vehicle or a user-interface surface on a smart phone. For example, on a smart phone a 

20 touch surface can be disabled when a user is close to a proximity sensor. This can be used 

to disable the touch surface when a user moves the phone close to their face for voice 

communication.  

BRIEF SUMMARY 

[00041 The present invention extends to methods, systems, and computer program 

25 products for adjusting user interfaces based on entity location. User interface data is 

provided to a display device for presentation at a viewing surface. The user interface data 

represents a user interface for the application. Proximity data is accessed. The proximity 

data indicates that one or more entities changed position subsequent to presentation of the 

user interface data. The changes in position of the one or more entities place each of the 

30 one or more entities in a new location relative to the display device.  

[00051 Adjusted user interface data is formulated for the user interface based on the 

proximity data. The adjusted user interface data is determined to be appropriate for 

presentation at the viewing surface based on the new locations of the one or more entities 
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relative to the display device. The adjusted user interface data is provided to the display 

device to adjust presentation of the user interface at the viewing surface in response to the 

changes in position of the one or more entities.  

[0005A] In one aspect there is provided a computer system including one or more 

5 processors and system memory, the computer system also including a display device and 

an application, the display device having a viewing surface, a method for adjusting 

presentation of a user interface, the method comprising: 

an act of providing user interface data to the display device for presentation at the 

viewing surface, the user interface data representing a user interface for the application; 

10 an act of accessing proximity data indicating that one or more entities changed 

position subsequent to presentation of the user interface data, the changes in position of the 

one or more entities placing each of the one or more entities in a new location relative to 

the display device; 

an act of formulating adjusted user interface data for the user interface based on the 

15 proximity data, the adjusted user interface data determined to be appropriate for 

presentation at the viewing surface based on the changes in position of the one or more 

entities relative to the display device; and 

an act of providing the adjusted user interface data to the display device to adjust 

presentation of the user interface at the viewing surface in response to the changes in 

20 position of the one or more entities, the adjusted user interface data replacing and 

summarizing the user interface data previously presented at the display device by at least 

removing content from the user interface data that is replaced by new summary data that 

corresponds to the content that is removed, the adjusted user interface data including at 

least one new term that replaces and summarises one or more other terms that were 

25 previously presented in the user in the user interface data and that were removed.  

[0005B] In a further aspect there is provided a computer program product 

comprising one or more hardware storage device having stored computer-executable 

instructions which are executable by one or more processors of a computing system to 

instantiate: 

30 a presentation module configured to provide user interface data to a display device 

of the computing system; and 

an adjustment module configured to adjust the user interface data displayed at the 

display device based at least in part on proximity data obtained from one or more sensors 

associated with positions of one or more entities; and 
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wherein the computer-executable instructions are further configured to cause the 

computing system to: 

provide the user interface data to the display device for presentation at a 

viewing surface of the display device, the user interface data representing a user 

5 interface for an application; 

access the proximity data indicating that one or more entities changed 

position subsequent to presentation of the user interface data, the changes in 

position of the one or more entities placing each of the one or more entities in a 

new location relative to the display device; 

10 formulate adjusted user interface data for the user interface based on the 

proximity data, the adjusted user interface data determined to be appropriate for 

presentation at the viewing surface based on the changes in position of the one or 

more entities relative to the display device; and 

provide the adjusted user interface data to the display device to adjust 

15 presentation of the user interface at the viewing surface in response to the changes 

in position of the one or more entities, the adjusted user interface data replacing and 

summarizing the user interface data previously presented at the display device by at 

least removing content from the user interface data that is replaced by new 

summary data that corresponds to the content that is removed, the adjusted user 

20 interface data including at least one new term that replaces and summarizes one or 

more other terms that were previously presented in the user interface data and that 

were removed.  

[0005C] In a further aspect there is provided a computing system comprising: 

a display device configured with a viewing surface for displaying user interface 

25 data representing a user interface for an application; 

a presentation module configured to provide user interface data to the display 

device; 

an adjustment module configured to adjust the user interface data displayed at the 

display device based at least in part on obtained proximity data associated with positions of 

30 one or more entities; 

one or more processors; and 

one or more storage device having stored computer-executable instructions which 

are executable by the one or more processors to cause the computing system to: 

provide the user interface data to the display device; 
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access the proximity data which indicates that one or more entities changed 

position subsequent to presentation of the user interface data, the changes in position of the 

one or more entities placing each of the one or more entities in a new location relative to 

the display device; 

5 formulate adjusted user interface data for the user interface based on the proximity 

data, the adjusted user interface data determined to be appropriate for presentation at the 

viewing surface based on the changes in position of the one or more entities relative to the 

display device; and 

provide the adjusted user interface data to the display device to adjust presentation 

10 of the user interface at the viewing surface in response to the changes in position of the one 

or more entities, the adjusted user interface data replacing and summarizing the user 

interface data previously presented at the display device by at least removing content from 

the user interface data that is replaced by new summary data that corresponds to the 

content that is removed, the adjusted user interface data including at least one new term 

15 that replaces and summarizes one or more other terms that were previously presented in 

the user interface data and that were removed.  

[0006] This summary is provided to introduce a selection of concepts in a simplified 

form that are further described below in the Detailed Description. This Summary is not 

intended to identify key features or essential features of the claimed subject matter, nor is it 

20 intended to be used as an aid in determining the scope of the claimed subject matter.  

[0007] Additional features and advantages of the invention will be set forth in the 

description which follows, and in part will be obvious from the description, or may be 

learned by the practice of the invention. The features and advantages of the invention may 

be realized and obtained by means of the instruments and combinations particularly 

25 pointed out in the appended claims. These and other features of the present invention will 

become more fully apparent from the following description and appended claims, or may 

be learned by the practice of the invention as set forth hereinafter.  

BRIEF DESCRIPTION OF THE DRAWINGS 

[0008] In order to describe the manner in which the above-recited and other 

30 advantages and features of the invention can be obtained, a more particular description of 

the invention briefly described above will be rendered by reference to specific 

embodiments thereof which are illustrated in the appended drawings. Understanding that 

these drawings depict only typical embodiments of the invention and are not therefore to 

be considered to be limiting of its scope, the invention will be described and explained 
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with additional specificity and detail through the use of the accompanying drawings in 

which: 

[0009] Figure 1 illustrates an example computer architecture that facilitates adjusting a 

user interface based on entity location.  

5 [0010] Figure 2 illustrates a flow chart of an example method for adjusting a user 

interface based on entity location.  

[0011] Figure 3 illustrates an example computer architecture that facilitates adjusting a 

user interface based on entity location.  

[0012] Figure 4A illustrates an example of scaling down user interface data.  

10 [0013] Figure 4B illustrates an example of scaling up user interface data.  

[0014] Figure 5 illustrates an example arrangement of components for providing 

proximity data to applications.  
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DETAILED DESCRIPTION 

[00151 The present invention extends to methods, systems, and computer program 

products for adjusting user-interface presentation based on entity location. User interface 

data is provided to a display device for presentation at a viewing surface. The user 

5 interface data represents a user interface for the application. Proximity data is accessed.  

The proximity data indicates that one or more entities changed position subsequent to 

presentation of the user interface data. The changes in position of the one or more entities 

place each of the one or more entities in a new location relative to the display device.  

[00161 Adjusted user interface data is formulated for the user interface based on the 

10 proximity data. The adjusted user interface data is determined to be appropriate for 

presentation at the viewing surface based on the new locations of the one or more entities 

relative to the display device. The adjusted user interface data is provided to the display 

device to adjust presentation of the user interface at the viewing surface in response to the 

changes in position of the one or more entities.  

15 [00171 Embodiments of the present invention may comprise or utilize a special purpose 

or general-purpose computer including computer hardware, such as, for example, one or 

more processors and system memory, as discussed in greater detail below. Embodiments 

within the scope of the present invention also include physical and other computer

readable media for carrying or storing computer-executable instructions and/or data 

20 structures. Such computer-readable media can be any available media that can be 

accessed by a general purpose or special purpose computer system. Computer-readable 

media that store computer-executable instructions are computer storage media (devices).  

Computer-readable media that carry computer-executable instructions are transmission 

media. Thus, by way of example, and not limitation, embodiments of the invention can 

25 comprise at least two distinctly different kinds of computer-readable media: computer 

storage media (devices) and transmission media.  

[00181 Computer storage media (devices) includes RAM, ROM, EEPROM, CD-ROM 

or other optical disk storage, magnetic disk storage or other magnetic storage devices, or 

any other medium which can be used to store desired program code means in the form of 

30 computer-executable instructions or data structures and which can be accessed by a 

general purpose or special purpose computer.  

[00191 A "network" is defined as one or more data links that enable the transport of 

electronic data between computer systems and/or modules and/or other electronic devices.  

When information is transferred or provided over a network or another communications 
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connection (either hardwired, wireless, or a combination of hardwired or wireless) to a 

computer, the computer properly views the connection as a transmission medium.  

Transmissions media can include a network and/or data links which can be used to carry 

or desired program code means in the form of computer-executable instructions or data 

5 structures and which can be accessed by a general purpose or special purpose computer.  

Combinations of the above should also be included within the scope of computer-readable 

media.  

[00201 Further, upon reaching various computer system components, program code 

means in the form of computer-executable instructions or data structures can be 

10 transferred automatically from transmission media to computer storage media (devices) 

(or vice versa). For example, computer-executable instructions or data structures received 

over a network or data link can be buffered in RAM within a network interface module 

(e.g., a "NIC"), and then eventually transferred to computer system RAM and/or to less 

volatile computer storage media (devices) at a computer system. Thus, it should be 

15 understood that computer storage media (devices) can be included in computer system 

components that also (or even primarily) utilize transmission media.  

[00211 Computer-executable instructions comprise, for example, instructions and data 

which, when executed at a processor, cause a general purpose computer, special purpose 

computer, or special purpose processing device to perform a certain function or group of 

20 functions. The computer executable instructions may be, for example, binaries, 

intermediate format instructions such as assembly language, or even source code.  

Although the subject matter has been described in language specific to structural features 

and/or methodological acts, it is to be understood that the subject matter defined in the 

appended claims is not necessarily limited to the described features or acts described 

25 above. Rather, the described features and acts are disclosed as example forms of 

implementing the claims.  

[00221 Those skilled in the art will appreciate that the invention may be practiced in 

network computing environments with many types of computer system configurations, 

including, personal computers, desktop computers, laptop computers, message processors, 

30 hand-held devices, multi-processor systems, microprocessor-based or programmable 

consumer electronics, network PCs, minicomputers, mainframe computers, mobile 

telephones, PDAs, pagers, routers, switches, digital signs, video game consoles, and the 

like. The invention may also be practiced in distributed system environments where local 

and remote computer systems, which are linked (either by hardwired data links, wireless 
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data links, or by a combination of hardwired and wireless data links) through a network, 

both perform tasks. In a distributed system environment, program modules may be 

located in both local and remote memory storage devices.  

[00231 Embodiments of the invention provide applications (or an operating system) with 

5 entity distance/proximity data. Applications can then scale content appropriately based on 

the proximity data. An operating system contains a distance/proximity driver framework 

for distance/proximity aware hardware sensors (IR, Radar, capacitive, camera, other).  

Devices can ship with one or more sensors, which feed into the proximity framework.  

Some sensors may be more appropriate for a fixed location (e.g., digital signage). Other 

10 sensors may be more appropriate for a mobile location (robotics/mobile devices). The 

proximity framework performs distance/proximity/number of viewers calculations from 

sensor data.  

[00241 Thus, an operating system proximity framework can provide proximity data to 

running applications. Proximity data can be exposed as a message, event or through other 

15 mechanisms. Scaling data can be provided with the message/event exposing the proximity 

data. Alternately, an application can determine scaling data based on the proximity data.  

Scaling data can be provided/determines as pure distance (inches/feet/meters), or as a 

relative distance from the device and/or as an array of sensor information based on 

whether the sensors can provide input on a single point of distance (one user) or multiple 

20 users (Camera, Radar). Scaling UI elements within an application can be based on the 

application type/content. For example, some applications may choose not to scale the user 

experience, others may implement this functionality as a core element of the application 

UI (e.g., digital signage).  

[00251 Figure 1 illustrates an example computer architecture 100 that facilitates 

25 adjusting a user interface based on entity location. Referring to Figure 1, computer 

architecture 100 includes computer system 101 and external sensors 112. Each of the 

computer system 101 and external sensors 112 are connected to one another over (or is 

part of) a network, such as, for example, a Local Area Network ("LAN"), a Wide Area 

Network ("WAN"), and even the Internet. Accordingly, computer system 101 and 

30 external sensors 112 as well as any other connected computer systems and their 

components, can create message related data and exchange message related data (e.g., 

Internet Protocol ("IP") datagrams and other higher layer protocols that utilize IP 

datagrams, such as, Transmission Control Protocol ("TCP"), Hypertext Transfer Protocol 

("HTTP"), Simple Mail Transfer Protocol ("SMTP"), etc.) over the network.  
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[00261 As depicted, computer system 101 includes proximity framework 102, 

application 103, display device 107, and internal sensors 111. Proximity framework 102 

is configured to receive sensor output (e.g., from one or more sensors in internal sensors 

111 and/or external sensors 112). From sensor output, proximity framework 102 can 

5 formulate proximity data for one or more entities (e.g., one or more persons, one or more 

vehicles, one or more other objects, etc., or combinations thereof). Proximity data can 

indicate the angle and/or position of the one or more entities relative to display device 107.  

Proximity framework 102 can expose the proximity data available to applications (e.g., 

application 103). Proximity data can be exposed in a message, event, or through other 

10 mechanisms.  

[00271 Internal sensors 111 and external sensors 112 can include any number of 

different types of sensors, including but not limited to: Infrared ("IR") sensors, Radar, 

capacitive sensors, cameras, Global Positioning System ("GPS") sensors, Ultrasonic 

sensors, laser sensors, and Light Detection and Ranging ("LIDAR") sensors. Internal 

15 sensors 111 can be physically located at or even within computer system 101. For 

example, computer system 101 can have a camera pointing in the direction of a viewing 

proximity for viewing surface 108. External sensors 112 can be physically located some 

distance away from computer system 101. For example, GPS sensors can be located 

within a vehicle that is passing viewing surface 108.  

20 [00281 As depicted, application 103 includes UI presentation module 104 and UI 

adjustment module 106. In general, UI presentation module 104 is configured to send user 

interface data to display device 107 for display on viewing surface 108. UI adjustment 

module 106 can access current user interface data as well as access proximity data from 

proximity framework 102. From current user interface data and proximity data, UI 

25 adjustment module 106 can determine how to appropriately adjust subsequent user 

interface data for presentation at viewing surface 108. For example, UI adjustment 

module 106 can adjust one or more of: the scale, the substance, and the timing of user 

interface data presented at viewing surface 108 based on accessed proximity data.  

[00291 Display device 107 can be a general or special purpose display device, such as, a 

30 computer monitor, television, or digital sign. Display device 107 can be physically 

integrated into computer system 101 or can be connected to computer system 101 through 

external connections (e.g., a video cable). User interface data is presented at viewing 

surface 108, such as, for example, at a computer monitor screen, at a television screen, at a 
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digital sign screen. Viewing surface 108 can be oriented in a specified direction relative to 

other components of display device 107 and/or of computer system 101.  

[00301 In some embodiments, viewing surface 108 can also have a specified viewing 

area. The specified viewing area can indicate a distance range and/or angle range from 

5 viewing surface 108 where presented UI data is humanly perceptible. Within the specified 

viewing area, proximity data can be used to adjust presented UI data as entities change 

position. When no entities are within the specified viewing area of viewing surface 108, a 

UI adjustment can be used to stop presenting UI data at viewing surface 108.  

[00311 Figure 2 illustrates a flow chart of an example method 200 for adjusting a user 

10 interface based on entity location. Method 200 will be described with respect to the 

components and data of computer architecture 100.  

[00321 Method 200 includes an act of presenting user interface data at a viewing surface, 

the user interface data representing a user interface for an application (act 201). Entity 

121 (e.g., a person or vehicle) can be at relative location 131 with respect to display device 

15 107. When entity 121 is a relative location 131, UI presentation module 104 can send UI 

data 141 to display device 107. Display device 107 can display UI data 141 (a user 

interface for application 103) at viewing surface 108.  

[00331 UI presentation module 104 can also send UI data 141 to UI adjustment module 

106.  

20 [00341 After presentation of UI data 141, entity 121 can undergo positional change 122 

(e.g., due to pedestrian or vehicular movement). Positional change 122 causes entity 121 

to be at relative location 132 with respect to display device 107. Positional change 122 

can be a change in distance and/or angle from relative location 131. One or more sensors 

in internal sensors 111 and/or external sensors 112 can detect positional change 122 and/or 

25 that entity 121 is at relative location 132. The one or more sensors can provide sensor 

output to proximity framework 102. From the sensor output, proximity framework 102 

can formulate proximity data 142.  

[00351 Method 200 includes an act of accessing proximity data indicating that one or 

more entities changed position subsequent to presentation of the user interface data, the 

30 changes in position of the one or more entities placing each of the one or more entities in a 

new location relative to the display device (act 202). For example, UI adjustment module 

106 can access proximity data 142. Proximity data 142 indicates to UI adjustment module 

106 that entity 121 moved from relative location 131 to relative location 132 subsequent to 

presentation of UI data 141.  

7
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[00361 Method 200 includes an act of formulating a user interface data update for the 

application based on the proximity data, the user interface data update appropriate for 

presentation at the viewing surface based on the new locations of the one or more entities 

relative to the display device (act 203). For example, UI adjustment module 106 can 

5 indicate how to UI presentation module 104 how to adjust (e.g., scale, add content to, 

remove content from, pause, etc.) UI data 141. From the indication of how to adjust UI 

data 141, UI presentation module 104 can formulate adjusted UI data 143. Adjusted UI 

data 143 can be appropriate for presentation at viewing surface 108 based on entity 121 

being at relative location 132.  

10 [00371 As depicted, entity 121 is somewhat closer to display device 107 after positional 

change 122. As such, an appropriate adjustment to UI data 141 can be to scale down the 

size of UI data 141. That is, since entity 121 is now closer to display device 107, entity 

121 can perceive UI data presented at a smaller scale. A side effect of presenting UI data 

at a smaller scale is that more UI data can be presented. That is, presenting UI data at a 

15 smaller scale frees up space on viewing surface 108. Thus, adjusted UI data 143 can be 

configured to present UI data 141 at a smaller scale.  

[00381 The freed up space can be used to present more of what was already presented at 

viewing surface 108. For example, if UI data 141 is a part of a paragraph of text, more 

and possible all of the paragraph can be presented. Thus, adjusted UI data 143 can also be 

20 configured to present more of UI data 141 at a smaller scale. Alternately, the freed up 

space can be used to present different and/or additional content at viewing surface 108.  

For example, a graphic can be included within previously presented text. Thus, adjusted 

UI data 143 can also be configured to present other UI data elements to supplement UI 

data 141.  

25 [00391 Alternately, if entity 121 were to move further from display device 107, an 

appropriate adjustment to UI data 141 can be to scale up the size of UI data 141. That is, 

since entity 121 is now further from display device 107, entity 121 can no longer perceive 

UI data presented at previously utilized scale. A side effect of presenting UI data at a 

larger scale is that less UI data can be presented. That is, when presenting UI data at a 

30 larger scale each presented element consumes more space on viewing surface 108. Thus, 

adjusted UI data 143 can be configured to present parts of UI data 141 at a larger scale.  

Alternately or in combination, adjusted UI data 143 can be configured to remove other 

previously UI data elements (e.g., graphics).  

[00401 UI presentation module 104 can send adjusted UI data 143 to display device 107.  

8
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[00411 Method 200 includes an act of presenting the user interface data update at the 

viewing surface to update the user interface in response to the changes in position of the 

one or more entities (act 204). For example, display device 107 can present adjusted UI 

data 143 at viewing surface 108 to update the user interface for application 103 in 

5 response to positional change 122. As depicted, more text is displayed for adjusted UI 

data 143 that for UI data 141. Since entity 121 is somewhat closer to display device 107 

after positional change 122, entity 121 is more likely to be able to perceive UI data at a 

smaller scale.  

[00421 When multiple entities are within a viewing area for a viewing surface, the 

10 distance of the furthest entity can be used, the distance of the closest entity can be used, or 

averaging (e.g., an averaging model) can be used to scale UI data. Using averaging, UI 

data may not be optimally scaled for any one entity but can be sufficiently scaled for a 

plurality of entities. For example, entity 151 (e.g., a person, vehicle, or other object) can 

be at relative location 152 with respect to display device 107. In addition to detecting 

15 entityl2l at relative position 132, one or more sensors in internal sensors 111 and/or 

external sensors 112 can also detect that entity 151 is at relative location 152. The one or 

more sensors can provide sensor output for both entity 121 and entity 151 to proximity 

framework 102. From the sensor output for both entity 121 and entity 151, proximity 

framework 102 can formulate proximity data 142.  

20 [00431 UI adjustment module 106 can access proximity data 142. Proximity data 142 

indicates to UI adjustment module 106 that entity 121 is at relative location 132 and that 

entity 121 is at relative location 152 subsequent to presentation of UI data 141. UI 

adjustment module 106 can average the distances represented by relative locations 132 

and 152 to determine a distance to use for formulating a UI adjustment. UI adjustment 

25 module 106 can indicate to UI presentation module 104 how to adjust (e.g., scale, add 

content to, remove content from, pause, etc.) UI data 141 based on the averaged distance.  

From the indication of how to adjust UI data 141, UI presentation module 104 can 

formulate adjusted UI data 143. Adjusted UI data 143 can be appropriate (although not 

necessarily optimal for any one entity) for presentation at viewing surface 108 based on 

30 entity 121 being at relative location 132 and entity 151 being at location 152.  

[00441 For example, it may be that entity 121 is 10 feet from display device 108 and 

entity 151 is 20 feet from display device 108. Thus, UI adjustment module 106 can 

indicate that UI data is to be scaled for an entity at 15 feet (i.e., (10+20)/2). Although not 

9
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optimal for either entity 121 or entity 151, scaling for an entity at 15 feet may permit both 

of entities 121 and 151 to adequately perceive adjusted UI data 143.  

[00451 Figure 3 illustrates an example computer architecture 300 that facilitates 

adjusting a user interface based on entity location. Referring to Figure 3, computer 

5 architecture 300 includes digital sign 301, proximity framework 302, and sensors 311.  

Each of the digital sign 301, proximity framework 302, and sensors 311 are connected to 

one another over (or is part of) a network, such as, for example, a Local Area Network 

("LAN"), a Wide Area Network ("WAN"), and even the Internet. Accordingly, digital 

sign 301, proximity framework 302, and sensors 311 as well as any other connected 

10 computer systems and their components, can create message related data and exchange 

message related data (e.g., Internet Protocol ("IP") datagrams and other higher layer 

protocols that utilize IP datagrams, such as, Transmission Control Protocol ("TCP"), 

Hypertext Transfer Protocol ("HTTP"), Simple Mail Transfer Protocol ("SMTP"), etc.) 

over the network.  

15 [00461 Application 303 can be an advertising application that loops (rotates) through the 

presentation of a number of advertisements on viewing surface 308 (e.g., a billboard size 

digital screen) based on a timer interval. The timer interval can be configured such that 

each of the number of advertisements is presented at viewing surface 308 for a specified 

period of time.  

20 [00471 Vehicles on roadway 309 can approach viewing surface 308. For example, as 

depicted, vehicles 321, 331, and 341 are approaching viewing surface 308. One or more 

of sensors 311 can detect the approach of vehicles 321, 331, and 341 and provide sensor 

output for each of vehicles 321, 331, and 341 to proximity framework 302. From the 

sensor output, proximity framework 302 can formulate proximity data for vehicles 321, 

25 331, and 341. From the proximity data, UI adjustment module 306 can determine how to 

adjust the presentation of advertisements at viewing surface. UI presentation module 104 

can then present adjusted UI data.  

[00481 In some embodiments, based on received proximity data, UI adjustment module 

306 determines that one or more of vehicles 321, 331, and 341 have had insufficient time 

30 to completely read a currently presented advertisement. In response, UI adjustment 

module 306 can determine that the loop is to be paused (thus extending the specified 

period of time) to permit vehicles 321, 331, and 341 additional time to read the currently 

presented advertisement (even if the timer interval indicates it is for a next advertisement).  

Alternately or in combination, as vehicles 321, 331, and 341 get closer to viewing surface 

10
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308, content presented on viewing surface 308 can be scaled down to provide more 

context.  

[00491 In some embodiments, UI adjustment module 306 uses an averaging model to 

determine how to scale UI data based on distances 322, 332, and 342. In other 

5 embodiments, adjustment module 306 can determine how to scale UI data based on 

distance 322 (the distance of the closest vehicle). In further embodiments, adjustment 

module 306 can determine how to scale UI data based on distance 342 (the distance of the 

furthest vehicle). When there are no vehicles on approach to viewing surface 308 within a 

specified distance, UI adjustment module 306 can determine that viewing surface 308 is to 

10 be inactive.  

[00501 Figure 4A illustrates an example of scaling down user interface data. As 

depicted, when scaling down from UI 401 to UI 402 an actual picture of the Washington 

Monument can included as well as further text added. Figure 4B illustrates an example of 

scaling up user interface data. As depicted, when scaling up from UI 411 to UI 412 the 

15 picture of the corvette is removed and the text summarized.  

[00511 Figure 5 illustrates an example arrangement of components 500 for providing 

proximity data to applications. As depicted, hardware 501 can include one or more 

sensors including any of ht sensors previously described. The sensors can be connected to 

kernel 502 (e.g., an operating system kernel) using any of a variety of mechanisms, 

20 including USB, Serial, Ethernet, External Bus (e.g., from an automobile network), and 

I 2C. Sensors in hardware 501 can send sensor output to kernel 502.  

[00521 Drivers 503A, 503B, 503C, and 503D can be vendor specific drivers used to 

interoperate vendor specific sensors in hardware 501. Driver 503A interacts with cloud 

service 507to obtain sensor input from hardware 506. All drivers can feed their output to 

25 proximity framework 504. Proximity framework 504 can formulate proximity data 542 

from the driver outputs. Proximity data 542 is then available to applications 508A, 508B, 

and 508C, which can use proximiary data 42 to make adjustments to UI data.  

[00531 An application can access proximity data in a variety of ways. In some 

embodiments, an application queries (e.g., using a query API) proximity framework 504 

30 for proximity data. In other embodiments, proximity framework 504 notifies any known 

applications of proximity data after formulation. In further embodiments, proximity data 

is provided using a publish/subscribe ("pub/sub") mechanism. Applications register for 

proximity data of interest. When proximity data of interest changes, proximity framework 

504 notifies the registered application of the change.  

11



[0054] The present invention may be embodied in other specific forms without 

departing from its spirit or essential characteristics. The described embodiments are to be 

considered in all respects only as illustrative and not restrictive. The scope of the invention 

is, therefore, indicated by the appended claims rather than by the foregoing description. All 

5 changes which come within the meaning and range of equivalency of the claims are to be 

embraced within their scope.  

[0055] Throughout this specification and the claims which follow, unless the context 

requires otherwise, the word "comprise", and variations such as "comprises" or 

"comprising", will be understood to imply the inclusion of a stated integer or step or group 

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

steps.  

[0056] 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 

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

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

knowledge in the field of endeavour to which this specification relates.  

12



CLAIMS 

1. At a computer system including one or more processors and system memory, the 

computer system also including a display device and an application, the display device 

5 having a viewing surface, a method for adjusting presentation of a user interface, the method 

comprising: 

an act of providing user interface data to the display device for presentation at the 

viewing surface, the user interface data representing a user interface for the application; 

an act of accessing proximity data indicating that one or more entities changed 

0 position subsequent to presentation of the user interface data, the changes in position of the 

one or more entities placing each of the one or more entities in a new location relative to the 

display device; 

an act of formulating adjusted user interface data for the user interface based on the 

proximity data, the adjusted user interface data determined to be appropriate for presentation 

5 at the viewing surface based on the changes in position of the one or more entities relative to 

the display device; and 

an act of providing the adjusted user interface data to the display device to adjust 

presentation of the user interface at the viewing surface in response to the changes in position 

of the one or more entities, the adjusted user interface data replacing and summarizing the 

.0 user interface data previously presented at the display device by at least removing content 

from the user interface data that is replaced by new summary data that corresponds to the 

content that is removed, the adjusted user interface data including at least one new term that 

replaces and summarises one or more other terms that were previously presented in the user 

interface data and that were removed.  

25 

2. The method as recited in claim 1, wherein the act of accessing proximity data 

comprises an act of receiving one or more messages containing positional data for the one or 

more entities, the one or more messages received from a proximity framework.  

30 3. The method as recited in claim 2, further comprising for each of the one or more 

entities: 

an act of the proximity framework receiving sensor data from one or more sensors 

configured to detect the proximity of entities relative to the display device; 

13



an act of the proximity framework formulating proximity data for the entity from the 

sensor data; and 

an act of the proximity framework sending a message containing the proximity data to 

the application.  

5 

4. The method as recited in any one of claims 1 to 3, wherein the act of receiving 

proximity data comprises an act of receiving an indication that one more people or one or 

more objects have undergone a change in position relative to the display device.  

0 5. The method as recited in claim 4, wherein the act of formulating the adjusted user 

interface data comprises an act of using an averaging model to determine an appropriate scale 

for presenting the adjusted user interface data update based on the proximity data.  

6. The method as recited in claim 4, wherein the act of formulating the adjusted user 

5 interface data comprises an act of using an averaging model to identify appropriate content 

for inclusion in the adjusted user interface data based on the proximity data.  

7. The method as recited in any one of claims 1 to 6, wherein the act of accessing 

proximity data indicating that one or more entities changed position subsequent to 

.0 presentation of the user interface data comprises an act of receiving an indication that an 

angle from the viewing surface to at least one entity changed subsequent to presentation of 

the user interface data.  

8. The method as recited in any one of claims 1 to 4, wherein the act of formulating 

25 adjusted user interface data for the user interface based on the proximity data comprises an 

act of using an averaging model to determine an appropriate scale for presenting the user 

interface data update based on the new locations for the one or more entities.  

9. The method as recited in any one of claims 1 to 4, wherein the act of formulating 

30 adjusted user interface data for the user interface based on the proximity data comprises an 

act of using an averaging model to identify appropriate content for inclusion in the user 

interface data update based the new locations for the one or more entities.  

14



10. The method as recited in any one of claims 1 to 4, wherein the act of formulating 

adjusted user interface data comprises an act of altering the timing for rotating from the user 

interface data to new user interface data based on the new locations for the one or more 

entities so as to provide the one or more entities with an extended period of time to view the 

5 user interface data.  

11. The method as recited in any one of claims 1 to 4, wherein the act of formulating 

adjusted user interface data comprises an act of altering a scale of the user interface data.  

0 12. The method as recited in claim 11, wherein an act of altering the scale of the user 

interface data comprises an act of reducing the scale of the user interface data.  

13. The method as recited in claim 12, further comprising an act of adding additional 

content to the user interface data.  

5 

14. The method as recited in claim 11, wherein an act of altering the scale of the user 

interface data comprises an act of increasing the scale of the user interface data.  

15. The method as recited in claim 14, further comprising an act of removing previously 

.0 presented content from the user interface data.  

16. The method as recited in any one of claims 1 to 15, wherein the computer system is a 

digital sign.  

25 17. A computer program product comprising one or more hardware storage device having 

stored computer-executable instructions which are executable by one or more processors of a 

computing system to instantiate: 

a presentation module configured to provide user interface data to a display device of 

the computing system; and 

30 an adjustment module configured to adjust the user interface data displayed at the 

display device based at least in part on proximity data obtained from one or more sensors 

associated with positions of one or more entities; and 

wherein the computer-executable instructions are further configured to cause the 

computing system to: 

15



provide the user interface data to the display device for presentation at a 

viewing surface of the display device, the user interface data representing a user 

interface for an application; 

access the proximity data indicating that one or more entities changed position 

5 subsequent to presentation of the user interface data, the changes in position of the 

one or more entities placing each of the one or more entities in a new location relative 

to the display device; 

formulate adjusted user interface data for the user interface based on the 

proximity data, the adjusted user interface data determined to be appropriate for 

0 presentation at the viewing surface based on the changes in position of the one or 

more entities relative to the display device; and 

provide the adjusted user interface data to the display device to adjust 

presentation of the user interface at the viewing surface in response to the changes in 

position of the one or more entities, the adjusted user interface data replacing and 

5 summarizing the user interface data previously presented at the display device by at 

least removing content from the user interface data that is replaced by new summary 

data that corresponds to the content that is removed, the adjusted user interface data 

including at least one new term that replaces and summarizes one or more other terms 

that were previously presented in the user interface data and that were removed.  

0 

18. The computer program product of claim 17, wherein the computer-executable 

instructions are further executable by the one or more processor for causing the computer 

system to perform the following: 

formulate the adjusted user interface data for the user interface based on an averaging 

25 model that averages distances between all of the locations of the plurality of the entities 

relative to the display device.  

19. The computer program product as recited in claim 18, wherein computer-executable 

instructions that, when executed, cause the computer system to formulate adjusted user 

30 interface data comprise computer-executable instructions that, when executed, cause the 

computer system to reduce a scale of the user interface data.  

20. The computer program product as recited in claim 18, wherein computer-executable 

instructions that, when executed, cause the computer system to formulate adjusted user 
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interface data comprise computer-executable instructions that, when executed, cause the 

computer system to increase a scale of the user interface data.  

21. A computing system comprising: 

5 a display device configured with a viewing surface for displaying user interface data 

representing a user interface for an application; 

a presentation module configured to provide user interface data to the display device; 

an adjustment module configured to adjust the user interface data displayed at the 

display device based at least in part on obtained proximity data associated with positions of 

0 one or more entities; 

one or more processors; and 

one or more storage device having stored computer-executable instructions which are 

executable by the one or more processors to cause the computing system to: 

provide the user interface data to the display device; 

5 access the proximity data which indicates that one or more entities changed position 

subsequent to presentation of the user interface data, the changes in position of the one or 

more entities placing each of the one or more entities in a new location relative to the display 

device; 

formulate adjusted user interface data for the user interface based on the proximity 

.0 data, the adjusted user interface data determined to be appropriate for presentation at the 

viewing surface based on the changes in position of the one or more entities relative to the 

display device; and 

provide the adjusted user interface data to the display device to adjust presentation of 

the user interface at the viewing surface in response to the changes in position of the one or 

25 more entities, the adjusted user interface data replacing and summarizing the user interface 

data previously presented at the display device by at least removing content from the user 

interface data that is replaced by new summary data that corresponds to the content that is 

removed, the adjusted user interface data including at least one new term that replaces and 

summarizes one or more other terms that were previously presented in the user interface data 

30 and that were removed.  

22. The computing system of claim 21, the computing system further comprising: 

one or more hardware sensors for detecting changes in the physical location of the one 

or more entities; 
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an operating system kernel that receives sensor data from the one or more hardware 

sensors; 

one or more device drivers, each of the one or more device drivers configured to 

understand sensor data from a corresponding one or more hardware sensors.  

5 

23. The computing system of claim 22, wherein the computer system further has stored 

computer-executable instructions which cause the computer system to inactivate a display of 

the user interface at the display device when the one or more hardware sensors fail to detect a 

0 presence of said one or more entities within a predetermined distance of the display device.  

24. The computing system as recited in any one of claims 21 to 23, wherein the adjusted 

user interface data is formulated by using an averaging model to determine an appropriate 

scale for presenting the adjusted user interface data based on the proximity data.  

5 

25. The computing system as recited in any one of claims 21 to 23, wherein the adjusted 

user interface data is formulated by using an averaging model to identify appropriate content 

for inclusion in the adjusted user interface data based on the proximity data.  

.0 26. The computing system as recited in any one of claims 21 to 25, wherein the proximity 

data indicating that one or more entities changed position subsequent to presentation of the 

user interface data is based on receiving an indication that an angle from the viewing surface 

to at least one entity changed subsequent to presentation of the user interface data.  

25 27. The computing system as recited in any one of claims 21 to 23, wherein the adjusted 

user interface data is formulated by altering a scale of the user interface data.  

28. The computing system as recited in claim 27, wherein the scale of the user interface 

data is altered by reducing the scale of the user interface data.  

30 
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