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Systems and Methods for Providing Contextual Environmental

Information

RELATED APPLICATION

This application claims priority to U.S. Patent Application No. 14/633,590 filed

February 27, 2015, the entire disclosures of which are hereby incorporated by reference.

TECHNICAL FIELD

Embodiments described herein generally relate to systems and methods for providing
contextual environmental information and, more specifically, to determining and filtering

contextual cues, based on environmental conditions.

BACKGROUND

Services now exist that utilize positioning data to determine nearby points of interest.
As an example, Yelp™ provides information related to restaurants and/or other
establishments that are near a user. Other devices and services provide similar functionality
for the visually impaired user. While this functionality may be useful, there are often

limitations related to information provided, as well as filtering of notices to the user.

SUMMARY

Systems and methods for providing contextual environmental information are
provided. One embodiment of a method includes detecting a plurality of objects in an
environment, identifying at least a portion of the plurality of objects in the environment, and
determining a location of a user relative to the plurality of objects. Some embodiments may
be configured to determine a desired number of alerts to provide the user based on a
characteristic of the user and, in response to determining that the desired number of alerts is
less than a number of objects detected in the environment, provide data related to a location

of a subset of the plurality of objects, relative to the user.
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In another embodiment, a system for providing contextual environmental information
includes a memory component that stores logic that, when executed by a processor, causes
the system to detect a plurality of objects in an environment, identify at least a portion of the
plurality of objects in the environment, and determine a location of a user relative to the
plurality of objects. In some embodiments, the logic may additionally cause the system to
determine a desired number of alerts to provide the user based on a characteristic of the user
and, in response to determining that the desired number of alerts is less than a number of
objects detected in the environment, provide data related to a location of a subset of the
plurality of objects, relative to the user.

In yet another embodiment, a computing device for providing contextual
environmental information includes a sensor for detecting an object in an environment, and
an output device that is coupled to the sensor, where the output device is configured for
outputting contextual environmental information. A memory component may also be
included and may store logic that, when executed by the computing device, causes the
computing device to utilize the sensor to detect a plurality of objects in the environment,
identify at least a portion of the plurality of objects in the environment, and determine a
location of a user relative to the plurality of objects. In some embodiments, the logic causes
the computing device to determine a desired number of alerts to provide the user based on a
characteristic of the user and, in response to determining that the desired number of alerts is
less than a number of objects detected in the environment, utilizing the output device to
provide data related to a location of a subset of the plurality of objects, relative to the user.

These and additional features provided by the embodiments of the present disclosure
will be more fully understood in view of the following detailed description, in conjunction

with the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

The embodiments set forth in the drawings are illustrative and exemplary in nature
and not intended to limit the disclosure. The following detailed description of the illustrative
embodiments can be understood when read in conjunction with the following drawings,
where like structure is indicated with like reference numerals and in which:

FIG. 1 schematically depicts a computing environment for providing contextual

environmental information, according to embodiments disclosed herein;
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FIG. 2 schematically depicts a computing device that provides location data regarding
objects in an environment, according to embodiments disclosed herein;

FIG. 3 schematically depicts a computing device for providing priority data for
environmental alerts, according to embodiments disclosed herein;

FIG. 4 depicts a flowchart for providing contextual environmental information,
according to embodiments disclosed herein; and

FIG. 5 depicts a computing device for providing contextual environmental

information, according to embodiments disclosed herein.

DETAILED DESCRIPTION

Embodiments disclosed herein include systems and methods for providing contextual
environmental information. Some embodiments may be configured to detect nearby features,
signage, and/or points of interest and can utilize a prioritized list of features, signs, and/or
points of interest to optimize how and when to announce the presence of various objects in
the vicinity of the user. This prioritized list does not simply determine what information is
announced to the user, but determines how much of all the available information about a
specific item from the list of all available items is nearby the vicinity of the user. Providing
the user with an indication of the items in the vicinity of the device may also depend on a
determined time to provide the user with the information. If the user is traveling (such as
when walking or traveling in a vehicle), only a subset of the items may be provided.

As an example, the following items may be near the user: a restroom, a bench, one or
more persons, and a dog. Additionally, the user may have previously specified that the
priority of providing data to the user is restroom > persons > bench > dog. Given the time
constraints on how long it is ideal for the device to provide audio information regarding the
items (e.g., long enough for 3 items), the device might only announce, “there is a restroom to
the right, persons to your right, and a dog to your left.”

Similarly, some embodiments may be configured to utilize crowd sourcing for
determining a priority of alerts, and/or for detecting objects in an environment. As an
example, the user computing device may be configured to communicate with one or more
other computing devices to determine popular priorities and/or triggering mechanisms for
providing alerts. Similarly, the user computing device may communicate with one or more

other computing devices when the user computing device does not sense or recognize an
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object in an environment (and/or to provide a better or different perspective on an object in
the environment). Other embodiments may also be provided.

Referring now to the drawings, FIG. 1 schematically depicts a computing
environment for providing contextual environmental information, according to embodiments
disclosed herein. As illustrated, the computing environment includes a network 100, a user
computing device 102, and a remote computing device 104. The network 100 may include
any wide area network, such as the internet, a cellular network, a telephone network, and/or
others. In some embodiments, the network 100 includes a local area network, such as may be
provided by an Ethernet device, a wireless fidelity (Wi-Fi) device, a near-field
communication (NFC) device, a Bluetooth® device, etc. Regardless, the network 100 may
facilitate communication between the user computing device 102, the remote computing
device 104, and/or other computing devices.

The user computing device 102 may include a mobile device that can determine
user’s location, speed, route, as well as determine objects in the user’s vicinity, along the
determined route of the user, and/or at other areas of relevance of the user. Accordingly, the
user computing device 102 may include a positioning system receiver (such as a global
positioning receiver, Wi-Fi device, etc.), a gyroscope, an image capture device (such as a
camera, an infrared sensor, etc.), and/or other hardware and software for detecting objects
within an environment. As an example, the user computing device 102 may utilize the
positioning system to identify points of interest, such as restrooms, stores, streets, etc., as well
as other objects, such as persons, pets, automobiles, bicycles, etc. Similarly, the user
computing device 102 may utilize the image capture device, a laser device, a radio frequency
identifier (RFID) device, Bluetooth® device, NFC device, a Wi-Fi device, and/or other
sensors for detecting objects in the environment. The gyroscope (or similar device) may be
utilized to determine an orientation of the user computing device 102 to properly instruct the
user of the relative position of the objects in the environment. Also included with the user
computing device 102 is at least one output device for providing audio alerts, visual alerts,
and/or vibratory alerts to a user (including vision impaired users).

The user computing device 102 also includes a memory component 140, which stores
object detection logic 144a and priority logic 144b. The object detection logic 144a may be
configured to cause the user computing device 102 to detect objects in an environment. The
priority logic 144b may be configured to determine a priority of alerts to be provided.

The remote computing device 104 may communicate with the user computing device

102 to provide at least a portion of the functionality described herein. As an example,
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priority may be determined by the remote computing device 104, which may be sent to the
user computing device 102. In some embodiments, the user computing device 102 may be
configured to provide the functionality described above, while the remote computing device
104 provides updates and other administrative communication with the user computing
device 102.

FIG. 2 schematically depicts a user computing device 102 that provides location data
regarding objects in an environment, according to embodiments disclosed herein. In response
to determining a location of the user and/or user computing device 102, as well as the
location of one or more objects in the environment, the user computing device 102 may
determine a priority of alerts, and a number of alerts to provide. The priority may be based
on user studies, a user selected priority, crowd sourcing data, and/or based on past user
actions. Similarity, the number of alerts to provide may be determined based on a current
speed of the user, a determined route of the user, a destination of the user, a mode of
transportation, an environment, and/or other criteria. As an example, if the user computing
device 102 determines that the user is traveling in a vehicle, certain types of objects may be
excluded from the alerts (e.g., park benches). Similarly, due to the speed the user is traveling,
the user computing device 102 may provide only enough alerts that are usable by the user.
As an example, if the user is traveling 35 miles per hour, the user may not be able to process
multiple alerts for a single point in an environment. Accordingly, the user computing device
102 may determine a desired number of alerts for that particular speed and provide that
number of alerts, according to the predetermined priority. The alert may be provided as a
vibratory alert, an audio alert, and/or a visual alert.

In the embodiment of FIG. 2, the user computing device 102 may identify one or
more objects in an environment. The user computing device 102 may determine a priority of
alerts, and a number of alerts to provide. Additionally, the user computing device 102 may
provide the alerts visually (via a visual display device), via an audio output device 202,
and/or via a vibratory output device. Depending on the embodiment, a different number of
visual alerts, audio alerts, and vibratory alerts may be provided. Specifically, objects 1-5 are
provided visually and prioritized in FIG. 2 as a first alert. In some embodiments, audio alerts
may be provided for objects 1-4. Vibratory alerts may be provided for object 5.

It should be understood that, depending on the particular embodiment, the visual
alerts, the audio alerts, and/or the vibratory alerts may be omitted. As an example, if the user
is vision impaired, the user computing device 102 may or may not include a visual display.

Accordingly, visual alerts may be omitted from being provided. Similarly, the user
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computing device 102 may provide one or more options to configure which alerts are
provided to the user, based on conservation of battery life, or other user preferences. In some
embodiments, two or more alerts may be provided for an object (e.g., providing visual and
audible alerts for pedestrians).

FIG. 3 schematically depicts a user computing device 102 for providing priority data
for environmental alerts, according to embodiments disclosed herein. As illustrated, the user
computing device 102 may provide a priority list of alerts 302 to provide to the user. Also
provided are an auto priority option 304, a user study option 306, and a set priority option
308 for making a priority determination. In response to selection of the auto priority option
304, the priority of alerts may be determined automatically, based on past user actions. A
past user action may include any model learned from a past user’s actions, not just the actions
themselves. For example, if the user computing device 102 determines that user tends to ask
for the restroom upon entering a building and then tends to ask for the customer service desk,
the user computing device 102 and/or remote computing device 104 can learn this
prioritization automatically by taking an average or fitting some other mathematical
representation to the user’s behavior. Similarly, some embodiments may be configured to
prioritize based upon one or more specific past user actions, such as the most recent action,
the most utilized action, etc.

In response to selection of the user study option 306, the priority may be determined
based on a third party study of an appropriate priority of alerts. In response to selection of
the set priority option 308, the user may manually set the priority (according to a user
selection). Some embodiments may provide a crowd sourcing option. In response to
selection of the crowd sourcing option, the user computing device 102 may determine
priority, object detection, and/or object identification functionality, with the assistance of
other computing devices, as described above.

It should be understood that, similar to FIG. 3, one or more options may be provided
for determining the number of alerts to provide to the user, as well as the triggering
mechanisms for providing different numbers of alerts. As an example, the user may
determine that a reduced number of alerts should be provided if the user is traveling in a
vehicle and/or when present in an office environment. Similarly, options may be provided
regarding a particular speed of the user, time of day, location of the user, etc. for triggering
the reduced or increased number of alerts to provide.

It should also be understood that some embodiments may provide the user with an

option to identify a first priority, which will always be provided and/or will be provided in a
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most prominent manner. As an example, the user may select that restrooms are the first
priority, such that regardless of the environment or other condition (such as speed, etc.), if a
restroom is present in the environment, an alert will be provided and/or provided before other
alerts. Similarly, some embodiments are configured such that a first priority is determined
based on past user actions.

FIG. 4 depicts a flowchart for providing contextual environmental information,
according to embodiments disclosed herein. As illustrated in block 430, a plurality of objects
may be detected in an environment. In block 432, at least a portion of the plurality of objects
in the environment may be identified. In block 434, a location of a user may be determined,
relative to the plurality of objects. In block 436, a desired number of alerts may be
determined to provide to the user, based on a characteristic of the user (such as location,
speed, user preferences, etc.). In block 438, in response to determining that the desired
number of alerts is less than a number of objects detected in the environment, data may be
provided related to a location of a subset of the plurality of objects, relative to the user.

FIG. 5 depicts a user computing device 102 for providing contextual environmental
information, according to embodiments disclosed herein. The user computing device 102
includes a processor 530, input/output hardware 532, network interface hardware 534, a data
storage component 536 (which stores priority data 538a, location data 536b, and/or other
data), and the memory component 140. The memory component 140 may be configured as
volatile and/or nonvolatile memory and as such, may include random access memory
(including SRAM, DRAM, and/or other types of RAM), flash memory, secure digital (SD)
memory, registers, compact discs (CD), digital versatile discs (DVD), and/or other types of
non-transitory computer-readable mediums. Depending on the particular embodiment, these
non-transitory computer-readable mediums may reside within the user computing device 102
and/or external to the user computing device 102.

The memory component 140 may store operating system logic 542, the object
detection logic 144a and the priority logic 144b. The object detection logic 144a and the
priority logic 144b may each include a plurality of different pieces of logic, each of which
may be embodied as a computer program, firmware, and/or hardware, as an example. A local
interface 546 is also included in FIG. 5 and may be implemented as a bus or other
communication interface to facilitate communication among the components of the user
computing device 102.

The processor 530 may include any processing component operable to receive and

execute instructions (such as from a data storage component 536 and/or the memory
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component 140). As described above, the input/output hardware 532 may include and/or be
configured to interface with the components of FIG. 5.

The network interface hardware 534 may include and/or be configured for
communicating with any wired or wireless networking hardware, including an antenna, a
modem, a LAN port, wireless fidelity (Wi-Fi) card, WiMax card, mobile communications
hardware, and/or other hardware for communicating with other networks and/or devices.
From this connection, communication may be facilitated between the user computing device
102 and other computing devices, such as those depicted in FIG. 1.

The operating system logic 542 may include an operating system and/or other
software for managing components of the user computing device 102. As discussed above,
the object detection logic 144a may reside in the memory component 140 and may be
configured to cause the processor 530 to identify an object in an environment, as described
above. Similarly, the priority logic 144b may be utilized to determine a priority of alerts, a
number of alerts, and/or other data.

It should be understood that while the components in FIG. 5 are illustrated as residing
within the user computing device 102, this is merely an example. In some embodiments, one
or more of the components may reside external to the user computing device 102. It should
also be understood that, while the user computing device 102 is illustrated as a single device,
this is also merely an example. In some embodiments, the object detection logic 144a and the
priority logic 144b may reside on different computing devices. As an example, one or more
of the functionalities and/or components described herein may be provided by the user
computing device 102, the remote computing device 104 and/or other computing devices,
which may be coupled to the user computing device 102 via the network 100. These
computing devices may also include hardware and/or software for performing the
functionality described herein.

Additionally, while the user computing device 102 is illustrated with the object
detection logic 144a and the priority logic 144b as separate logical components, this is also an
example. In some embodiments, a single piece of logic may cause the remote computing
device 104 to provide the described functionality.

As illustrated above, various embodiments for providing contextual environmental
information are disclosed. Accordingly, these embodiments provide the user with a desired
number of alerts, based on the location, speed, type of transportation, etc. Thus, the user is

only provided according to the circumstance the user is currently engaged.
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While particular embodiments and aspects of the present disclosure have been
illustrated and described herein, various other changes and modifications can be made
without departing from the spirit and scope of the disclosure. Moreover, although various
aspects have been described herein, such aspects need not be utilized in combination.
Accordingly, it is therefore intended that the appended claims cover all such changes and
modifications that are within the scope of the embodiments shown and described herein.

It should now be understood that embodiments disclosed herein includes systems,
methods, and non-transitory computer-readable mediums for providing contextual
environmental information. It should also be understood that these embodiments are merely

exemplary and are not intended to limit the scope of this disclosure.
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CLAIMS

1. A method for providing contextual environmental information comprising:

detecting a plurality of objects in an environment;

identifying at least a portion of the plurality of objects in the environment;

determining a location of a user relative to the plurality of objects;

determining a desired number of alerts to provide the user based on a characteristic of
the user; and

in response to determining that the desired number of alerts is less than a number of
objects detected in the environment, providing data related to a location of a subset of the

plurality of objects, relative to the user.

2. The method of claim 1, wherein detecting the plurality of objects includes utilizing
at least one of the following: a positioning system receiver, a near field communication
device, a Bluetooth® device, a laser device, a radio frequency (RF) device, and a wireless

fidelity (Wi-Fi) device.

3. The method of claim 1, wherein providing data related to a location of the subset of
the plurality of objects includes providing at least one of the following: an audio alert, a

visual alert, and a vibratory alert.

4. The method of claim 1, further comprising providing an option for determining a

priority of the alerts that are provided to the user.

5. The method of claim 1, further comprising providing an option for determining the

desired number of alerts to provide to the user.
6. The method of claim 1, wherein a priority of the alerts is determined based on at

least one of the following: a user selection, a user study, crowd sourcing, and a past user

action.

10
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7. The method of claim 1, wherein the desired number of alerts is determined based
on at least one of the following: a user selection, a user study, crowd sourcing, and a past user

action.

8. A system for using a providing contextual environmental information comprising:
a memory component that stores logic that, when executed by a processor, causes the
system to perform at least the following:
detect a plurality of objects in an environment;
identify at least a portion of the plurality of objects in the environment;
determine a location of a user relative to the plurality of objects;
determine a desired number of alerts to provide the user based on a
characteristic of the user;
determine a priority to provide the desired number of alerts; and
in response to determining that the desired number of alerts is less than a
number of objects detected in the environment, provide data related to a location of a subset

of the plurality of objects according to the priority.

9. The system of claim 8, wherein detecting the plurality of objects includes utilizing
at least one of the following: a positioning system receiver, a near field communication
device, a Bluetooth® device, a laser device, a radio frequency (RF) device, and a wireless

fidelity (Wi-Fi) device.

10. The system of claim 9, wherein providing data related to a location of the subset
of the plurality of objects includes providing at least one of the following: an audio alert, a

visual alert, and a vibratory alert.

11. The system of claim 8, wherein the logic further causes the system to provide an

option for determining the priority of alerts that are provided to the user.

12. The system of claim 8, wherein the logic further causes the system to provide an

option for determining the desired number of alerts to provide to the user.

13. The system of claim 8, wherein the priority is determined based on at least one of

the following: a user selection, a user study, crowd sourcing, and a past user action.

11
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14. The system of claim 8, wherein the logic further causes the system to
communicate with at least one user computing device to determine at least one of the
following: the priority, an identification of at least one of the plurality of objects in the

environment, and a recognition of at least one of the plurality of objects in the environment.

15. A computing device for providing contextual environmental information
comprising:
a sensor for detecting an object in an environment;
an output device that is coupled to the sensor, the output device for outputting
contextual environmental information; and
a memory component that stores logic that, when executed by the computing device,
causes the computing device to perform at least the following:
utilize the sensor to detect a plurality of objects in the environment;
identify at least a portion of the plurality of objects in the environment;
determine a location of a user relative to the plurality of objects;
determine a desired number of alerts to provide the user based on a
characteristic of the user; and
in response to determining that the desired number of alerts is less than a
number of objects detected in the environment, utilizing the output device to provide data
related to a location of a subset of the plurality of objects, relative to the user and according

to a predetermined priority.

16. The computing device of claim 15, wherein detecting the plurality of objects
includes utilizing at least one of the following: a positioning system receiver, a near field
communication device, a Bluetooth® device, a laser device a radio frequency (RF) device,

and a wireless fidelity (Wi-Fi) device.

17. The computing device of claim 15, wherein the logic further causes the computing

device to provide an option for determining the predetermined priority.

18. The computing device of claim 15, wherein the output device comprises at least
one of the following: an audio output device, a visual display device, and a vibratory output

device.

12
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19. The computing device of claim 15, wherein the logic further causes the computing
device to provide an option for determining the desired number of alerts to provide to the

user.
20. The computing device of claim 15, wherein the predetermined priority is

determined based on at least one of the following: a user selection, a user study, and a past

user action.

13
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