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TITLE : SYSTEM AND METHOD FOR CONTROLLING NOTIFICATIONS
IN AN ELECTRONIC DEVICE ACCORDING TO USER STATUS

TECHNICAL FIELD OF THE INVENTION

The technology of the present disclosure relates generally to electronic devices

and, more particularly, to a system and method for controlling when notifications are

presented to a user to avoid raising user stress level or disturbing restorative time.

BACKGROUND

Portable electronic devices, such as mobile telephones and tablet computers, are

now in widespread use. Users employ these devices for a wide variety of functions

include receiving and making audio and video calls, receiving and sending messages (e.g.,

electronic mail, text messages, multimedia messages, voice messages, etc.), maintaining a

calendar, accessing the Internet, and running a number of applications.

Recent research has indicated that incoming calls and messages can cause a

physiological stress response in users. Notifications are typically used to alert a user to

incoming calls and messages, as well as other events such as calendar reminders. Without

intending to be bound by theory, it is contemplated that a user's stress response may be

caused, at least in part, by notifications and the circumstances in which they arise. For

instance, stress may rise due to a relatively high volume of notifications in a given period

of time, notifications for calls and messages originating from specific people or categories

of people, or notifications that arrive when another potentially stress-invoking event is

occurring.

Many electronic devices offer a "do not disturb" mode or a "silent" mode. In these

modes, the manner in which notifications are output by the electronic device may be

altered (e.g., made non-audible) or the number of notifications may be reduced by

delaying the presentation of notifications until the mode is changed. The activation of one

of these modes is a manual function that requires user action.



SUMMARY

According to one aspect of the disclosure, a method of controlling notification

output from an electronic device includes detecting that a stress level of a user of the

electronic device is outside a predetermined range; and in response to the detection that

the stress level of the user is outside the predetermined range, applying a notification rule

to control notification output from the electronic device, the application of the notification

rule changing how or when one or more notifications are output by the electronic device

relative to how or when the one or more notifications would be output had the user stress

level been within the predetermined range.

According to one embodiment of the method, detecting that the stress level of the

user is outside the predetermined range includes monitoring a physiological condition of

the user.

According to one embodiment of the method, physiological condition of the user

comprises heart rate.

According to one embodiment of the method, the notification rule places the

electronic device in a silent mode.

According to one embodiment of the method, the notification rule delays output of

the one or more notifications until the stress level of the user is within a tolerable range.

According to one embodiment of the method, the notification rule has an exception

for a notification having one or more predetermined characteristics and does not change

how or when the excepted notification is output.

According to one embodiment of the method, the method further includes

monitoring one or more context factors associated with at least one of the user or the

electronic device; determining from the one or more context factors that a context-based

stress indicting situation is present; and in response to the detection that the context-based

stress indicting situation is present, applying a notification rule associated with the

context-based stress indicating situation to control notification output from the electronic



device, the application of the notification rule changing how or when one or more

notifications are output by the electronic device relative to how or when the one or more

notifications would be output had the context-based stress indicting situation not been

present.

According to one embodiment of the method, the notification rule associated with

the context-based stress indicating situation is generated as a function of user behavior in

similar contextual situations to the context-based stress indicting situation.

According to another aspect of the disclosure, an electronic device is configured to

control a manner in which notifications are output from the electronic device. The

electronic device includes a memory that stores executable logic; and a controller that, by

execution of the executable logic, is configured to: detect that a stress level of a user of the

electronic device is outside a predetermined range; and in response to the detection that

the stress level of the user is outside the predetermined range, apply a notification rule to

control notification output from the electronic device, the application of the notification

rule changing how or when one or more notifications are output by the electronic device

relative to how or when the one or more notifications would be output had the user stress

level been within the predetermined range.

According to one embodiment of the electronic device, the processor monitors a

physiological condition of the user to detect that the stress level of the user is outside the

predetermined range.

According to one embodiment of the electronic device, the physiological condition

of the user comprises heart rate.

According to one embodiment of the electronic device, the notification rule places

the electronic device in a silent mode.

According to one embodiment of the electronic device, the notification rule delays

output of the one or more notifications until the stress level of the user is within a tolerable

range.



According to one embodiment of the electronic device, the notification rule has an

exception for a notification having one or more predetermined characteristics and does not

change how or when the excepted notification is output.

According to one embodiment of the electronic device, the processor is further

configured to: monitor one or more context factors associated with at least one of the user

or the electronic device; determine from the one or more context factors that a context-

based stress indicting situation is present; and in response to the detection that the context-

based stress indicting situation is present, apply a notification rule associated with the

context-based stress indicating situation to control notification output from the electronic

device, the application of the notification rule changing how or when one or more

notifications are output by the electronic device relative to how or when the one or more

notifications would be output had the context-based stress indicting situation not been

present.

According to one embodiment of the electronic device, the notification rule

associated with the context-based stress indicating situation is generated as a function of

user behavior in similar contextual situations to the context-based stress indicting

situation.

According to another aspect of the disclosure, a non-transitory computer readable

medium stores executable logic for controlling a manner in which notifications are output

from an electronic device. The executable logic includes logic to, when executed: detect

that a stress level of a user of the electronic device is outside a predetermined range; and

in response to the detection that the stress level of the user is outside the predetermined

range, apply a notification rule to control notification output from the electronic device,

the application of the notification rule changing how or when one or more notifications are

output by the electronic device relative to how or when the one or more notifications

would be output had the user stress level been within the predetermined range.

According to one embodiment of the non-transitory computer readable medium,

detection that the stress level of the user is outside the predetermined range is based on a

value of a monitored physiological condition of the user.



According to one embodiment of the non-transitory computer readable medium,

the executable logic further includes logic to: monitor one or more context factors

associated with at least one of the user or the electronic device; determine from the one or

more context factors that a context-based stress indicting situation is present; and in

response to the detection that the context-based stress indicting situation is present, apply a

notification rule associated with the context-based stress indicating situation to control

notification output from the electronic device, the application of the notification rule

changing how or when one or more notifications are output by the electronic device

relative to how or when the one or more notifications would be output had the context-

based stress indicting situation not been present.

According to one embodiment of the non-transitory computer readable medium,

the notification rule associated with the context-based stress indicating situation is

generated as a function of user behavior in similar contextual situations to the context-

based stress indicting situation.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic diagram of an operational environment for an electronic

device.

FIG. 2 is a schematic diagram of the electronic device.

FIG. 3 is a schematic diagram of a secondary electronic device that monitors a user

of the electronic device.

FIG. 4 is a flow-diagram of a notification control operation for the electronic

device.



DETAILED DESCRIPTION OF EMBODIMENTS

Embodiments will now be described with reference to the drawings, wherein like

reference numerals are used to refer to like elements throughout. It will be understood that

the figures are not necessarily to scale. Features that are described and/or illustrated with

respect to one embodiment may be used in the same way or in a similar way in one or

more other embodiments and/or in combination with or instead of the features of the other

embodiments.

Introduction

Described below, in conjunction with the appended figures, are various

embodiments of systems and methods for controlling when and how notifications of

incoming calls and messages are presented to a user to avoid raising user stress level

resulting from the user's possible physiological stress response to the notifications. The

implementation of the disclosed notification control techniques may be carried out in an

automated manner by the electronic device. Therefore, the implementation is not reliant

on user activation of a mode of the electronic device to change how notifications are

output or to delay the output of notifications.

The systems and methods address issues introduced by mobile devices themselves.

That is, due to the portability mobile devices, users are almost always nearby their

respective devices and subjected to notifications. Therefore, the mere presence of the

electronic device may introduce stress to the user upon the output of notifications for

events such as incoming calls, incoming messages and calendar reminders.

The systems and methods address these issues by monitoring one or more inputs

indicative of user stress level or the potential to raise user stress level. If a stress-related

trigger is detected from the monitored input(s), notification handling rules may be

implemented to avoid presenting a notification to the user in an attempt to avoid

increasing the user's stress level.

As used herein, a notification is an output from an electronic device that alerts the

user to an incoming call, an incoming message or a calendar event reminder. A

notification may be audible (e.g., a ring tone or sound that is played), may be tactile (e.g.,



a vibration), and/or may be visual (e.g., a text box or other graphic displayed on the

display, a number or symbol added to an icon, etc.). Incoming calls may be any type of

call including, but not limited to, audio calls, video calls and chats, etc. Incoming

messages may be any type of message including, but not limited to, electronic mail

messages, text messages, multimedia messages, instant messages, voice mail messages,

availability of social media posts, and automated messages related to applications.

Exemplary automated messages related to applications include weather notifications,

traffic alerts, news alerts, etc. High priority automated messages may be excluded from

notification controls described herein. High priority automated messages may include, for

example, severe weather alerts (e.g., an alert of a nearby tornado) and traffic alerts

pertaining to a current travel route of the user.

System Architecture

FIG. 1 is a schematic diagram of an exemplary system for implementing the

disclosed techniques. It will be appreciated that the illustrated system is representative

and other systems may be used to implement the disclosed techniques. Also, functions

disclosed as being carried out by a single device, such as the disclosed electronic device,

or may be carried out in a distributed manner across nodes of a computing environment.

The system includes an electronic device 10, also referred to as a user equipment

or UE. The electronic device 10 may be, but is not limited to, a mobile radiotelephone (a

"smartphone"), a tablet computing device, a computer, etc. In some embodiments, the

electronic device 10 is in operative communication with a secondary electronic device 12

that monitors a user of the electronic device 10. The secondary electronic device 12 may

be a wearable device that is worn by the user and includes a sensor for monitoring a

condition related to the user. Exemplary secondary electronic devices 12 include, but are

not limited to, an activity tracker, a bracelet, a watch, a necklace, a heart rate monitor,

eyeglasses, an article of clothing, earphones or a headset, etc.

At times, the electronic device 14 may be in operative communication with a

server 14 via a communications medium 16. The communications medium 16 may

include one or more networks, such as a subscriber network, a local area network, the

Internet, etc.



As will be described, the electronic device 10 and the secondary electronic device

1 are configured to carry out the respective logical functions that are described herein. In

addition, the server 14 may carry out support and service operations for the electronic

device 10 including, for example, the management of calls and the delivery of messages.

With additional reference to FIG. 2, illustrated is a schematic block diagram of the

electronic device 10 in an exemplary embodiment as a mobile telephone. The electronic

device 10 includes a control circuit 18 that is responsible for overall operation of the

electronic device 10, including controlling the electronic device 10 to carry out the

operations described in greater detail below. The control circuit 18 includes a processor

20 that executes an operating system 22 and various applications 24. The functions

described in this disclosure document may be embodied as part of the operating system

22. In other embodiments, these functions may be embodied as a dedicated application or

part of an application used for other tasks.

The operating system 22, the applications 24, and stored data 26 (e.g., data

associated with the operating system 22, the applications 24, and user files), are stored on

a memory 28. The operating system 22 and applications 24 are embodied in the form of

executable logic routines (e.g., lines of code, software programs, etc.) that are stored on a

non-transitory computer readable medium (e.g., the memory 28) of the electronic device

10 and are executed by the control circuit 18. The functions described herein may be

thought of as methods that are carried out by the electronic device 10.

The processor 20 of the control circuit 18 may be a central processing unit (CPU),

microcontroller, or microprocessor. The processor 20 executes code stored in a memory

(not shown) within the control circuit 18 and/or in a separate memory, such as the memory

28, in order to carry out operation of the electronic device 10. The memory 28 may be, for

example, one or more of a buffer, a flash memory, a hard drive, a removable media, a

volatile memory, a non-volatile memory, a random access memory (RAM), or other

suitable device. In a typical arrangement, the memory 28 includes a non-volatile memory

for long term data storage and a volatile memory that functions as system memory for the

control circuit 18. The memory 28 may exchange data with the control circuit 18 over a

data bus. Accompanying control lines and an address bus between the memory 28 and the



control circuit 18 also may be present. The memory 28 is considered a non-transitory

computer readable medium.

The electronic device 10 includes communications circuitry that enables the

electronic device 10 to establish various wireless communication connections. In the

exemplary embodiment, the communications circuitry includes a radio circuit 30. The

radio circuit 30 includes one or more radio frequency transceivers and an antenna

assembly (or assemblies). In the case that the electronic device 10 is a multi-mode device

capable of communicating using more than one standard or protocol, over more than one

radio access technology (RAT) and/or over more than one radio frequency band, the radio

circuit 30 represents one or more than one radio transceiver, one or more than one

antenna, tuners, impedance matching circuits, and any other components needed for the

various supported frequency bands and radio access technologies. Exemplary network

access technologies supported by the radio circuit 30 include cellular circuit-switched

network technologies and packet-switched network technologies. The radio circuit 30

further represents any radio transceivers and antennas used for local wireless

communications directly with another electronic device, such as over a Bluetooth interface

and/or over a body area network (BAN) interface.

The electronic device 10 further includes a display 32 for displaying information to

a user. The display 32 may be coupled to the control circuit 18 by a video circuit 34 that

converts video data to a video signal used to drive the display 32. The video circuit 34

may include any appropriate buffers, decoders, video data processors, and so forth.

The electronic device 10 may include one or more user inputs 36 for receiving user

input for controlling operation of the electronic device 10. Exemplary user inputs 36

include, but are not limited to, a touch sensitive input 38 that overlays or is part of the

display 32 for touch screen functionality, and one or more buttons 40. Other types of data

inputs may be present, such as one or more motion sensors 42 (e.g., gyro sensor(s),

accelerometer(s), etc.).

The electronic device 10 may further include a sound circuit 44 for processing

audio signals. Coupled to the sound circuit 44 are a speaker 46 and a microphone 48 that

enable audio operations that are carried out with the electronic device 10 (e.g., conduct



telephone calls, output sound, capture audio, etc.). The sound circuit 44 may include any

appropriate buffers, encoders, decoders, amplifiers, and so forth.

The electronic device 10 may further include a power supply unit 50 that includes

a rechargeable battery 52. The power supply unit 50 supplies operational power from the

battery 52 to the various components of the electronic device 10 in the absence of a

connection from the electronic device 10 to an external power source.

The electronic device 10 also may include various other components. For instance,

the electronic device 10 may includes one or more input/output (I/O) connectors (not

shown) in the form electrical connectors for operatively connecting to another device (e.g.,

a computer) or an accessory (e.g., the secondary electronic device 12) via a cable, or for

receiving power from an external power supply.

Another exemplary component is a vibrator 54 that is configured to vibrate the

electronic device 10. Some notifications of events, such as incoming calls or messages,

may include activating the vibrator.

Another exemplary component may be one or more cameras 56 for taking

photographs or video, or for use in video telephony. As another example, a position data

receiver 58, such as a global positioning system (GPS) receiver, may be present to assist in

determining the location of the electronic device 10. The electronic device 10 also may

include a subscriber identity module (SIM) card slot 60 in which a SIM card 62 is

received. The slot 60 includes any appropriate connectors and interface hardware to

establish an operative connection between the electronic device 10 and the SIM card 62.

The secondary electronic device 12 may include various components to carry out

its functions and operations. For instance, a control circuit 62 may control the secondary

electronic device 12. The control circuit 62 may be in the form of a processor that

executes software or may have a dedicated configuration (e.g., implemented as an

application specific integrated circuit, or ASIC). If appropriate, the secondary electronic

device 12 may include a memory 64 for storing data and/or logical instructions executable

by the control circuit 62. Also, the secondary electronic device 12 may include a

communications interface 66 to establish operative communication with the electronic



device 10 over an appropriate medium. Exemplary mediums may include a cable, the air

for exchanging radio signals with the electronic device 10, and the user in the case of a

BAN connection. Therefore, the communications interface 66 may support one or more

interface technologies such as, but not limited to, USB, Bluetooth, WiFi, BAN, etc.

The secondary electronic device 12 also may include a sensor 68 that detects a

physiological condition associated with the user. Plural sensors 68 may be present that

detect respective conditions of the user. In other embodiments, one or more sensors for

detecting a physiological condition (also referred to as physical state) associated with the

user may be present in the electronic device 10. Exemplary sensors 68 for detecting a

physical state associated with the user may include, but are not limited to, a heart rate

monitor, a breath rate monitor, a blood pressure monitor, a stress hormone response

monitor, a pupil dilation monitor, a skin conductivity or galvanic response monitor, a

muscle contraction or tension monitor, etc. The sensor 28 generates an output signal

corresponding to the monitored physiological condition. The output signal may be

analyzed by the control circuit 62 and/or the control circuit 18 to establish a stress level of

the user. Various techniques for determining user stress level from physiological

condition of the user are known in the art and, for the sake of brevity, will not be described

in detail herein.

The server 14 may be implemented as a computer-based system that is capable of

executing computer applications 70 (e.g., software programs) that, when executed, carry

out functions of the server 14. The applications 70 and a database 72 may be stored on a

non-transitory computer readable medium, such as a memory 74. The database 72 may be

used to store various information sets used by the server 14. The memory 74 may be a

magnetic, optical or electronic storage device (e.g., hard disk, optical disk, flash memory,

etc.), and may comprise several devices, including volatile and non-volatile memory

components. Accordingly, the memory 74 may include, for example, random access

memory (RAM) for acting as system memory, read-only memory (ROM), solid-state

drives, hard disks, optical disks, flash devices and/or other memory components, plus

associated drives, players and/or readers for the memory devices.

To execute logical operations, the server 14 may include one or more processors

76 used to execute instructions that carry out logic routines. The processor 76 and the



memory 74 may be coupled using a local interface 78. The local interface 78 may be, for

example, a data bus with accompanying control bus, a network, or other subsystem.

The server 14 may have various input/output (I/O) interfaces for operatively

connecting to various peripheral devices, as well as one or more communications

interfaces 80. The communications interface 80 may include for example, a modem

and/or a network interface card. The communications interface 80 may enable the server

14 to send and receive data signals to and from other computing devices via an external

network. In particular, the communications interface 80 may operatively connect the

server 14 to one or more external communications mediums, including communications

medium 16.

Notification Management

With additional reference to FIG. 4, shown is an exemplary flow diagram

representing steps that may be carried out by the electronic device 10 when executing

logical instructions to carry out notification management. FIG. 4 illustrates an exemplary

process flow representing steps that may be carried out by the electronic device 10 when

executing the logical instructions to implement the notification management.

Complimentary operations of the secondary electronic device 12 and/or the server 14 also

will be understood from this disclosure. Although illustrated in a logical progression, the

illustrated blocks of FIG. 4 may be carried out in other orders and/or with concurrence

between two or more blocks. Therefore, the illustrated flow diagram may be altered

(including omitting steps) and/or may be implemented in an object-oriented manner or in a

state-oriented manner.

In one embodiment, the notification management may run in the background

during device operation to check for a condition or combination of conditions that trigger

applying a notification rule, and then automatically applying the appropriate rule to

notification events.

The logical flow may start in block 82 where the electronic device 10 monitors

stress indictor inputs. Monitoring stress indicator inputs may include receiving and

analyzing signals or input values from one or more sources. For instance, a stress level



value may be received from the secondary electronic device 12 or from another process of

the electronic device 10. If the stress level value is not separately generated, it may be

generated from a signal output by the physiological state monitoring sensor 68. The stress

level value is derived from measurements of at least one physiological condition of the

user, such as heart rate. The stress level value may be a value from a scale (e.g., a value

from 1 to 10 or a value from 1 to 100), may be a value from a set of relative descriptors

(e.g., restful, low, moderate, high, extreme, etc.), or may be specified in another manner.

Other stress indicator inputs that are unrelated to physiological state of the user

also may be monitored. From these inputs, values related to contextual stress indicator

triggers may be generated. Contextual stress indicator triggers will be discussed in greater

detail below. As one example of a non-physiological input that is monitored, an amount

of time until a calendar event start time may be monitored as a stress indicator input. As a

furtherance of this example, a time differential between a calendar event start time and a

predicted travel time to the location of the calendar event may be determined and used as a

as a stress indicator input. If it is predicted that it will take the user longer to arrive at the

event than exists, then it is possible that user stress may be or may become higher than

normal.

As another example, mode of travel (e.g., car driven by the user, public

transportation, by foot, etc.), rate of travel and location may be monitored as stress

indicator inputs. From these inputs, a travel speed differential between the current rate of

travel and permissible or typical rate of travel may be generated. If the user is travelling

faster than is allowed (e.g., a posted speed limit) or is typical for the mode of travel, then it

is possible that the user is rushing to arrive at a location and there is a possibility that user

stress may be or may become higher than normal. Similarly, for modes other than

walking, if the user is travelling much slower than allowed or is typical for the mode of

travel, then it is possible that there are travel delays and there is a possibility that user

stress may be or may become higher than normal. Similar information may be derived

from a navigation application that has access to traffic information.

As another example, activity of the user may be determined. Activity may be

determined from user input and interaction with applications 24, from motion sensor 42

output, from data collected by other devices (e.g., a computer used by the user), etc.



Certain activities and, sometimes, the intensity with which user engages in the activity,

may be indicative of a condition in which the user has a potential to have a higher or lower

stress level than is typical.

As another example, the user's deviation from the user's normal schedule or daily

routine may be monitored.

It will be understood that the foregoing examples of non-physiological conditions

that may be monitored are not exhaustive of the possible conditions that may be

monitored.

Next, in block 84, a determination may be made as to whether the value for the

physiological stress level, as determined from the one or more monitored physiological

conditions, is outside a predetermined range (e.g., is one or both of greater than a first

predetermined threshold or is less than a second predetermined threshold that is lower than

the first predetermined threshold). The value for the physiological stress level may be

considered a quantification of the user's amount of stress. From this data, if the value is

greater than the first predetermined threshold, then a determination may be made that the

amount of stress is elevated above a predetermined point. Similarly, if the value is less

than the second predetermined threshold, then a determination may be made that the user

is in a relaxation (highly restful) state, which may include sleeping. A highly restful state

may also occur during meditation or if the user is attempting to purposefully reduce his or

her stress level (e.g., by using a breathing exercise or by employing a stretching/muscle

contraction routine).

As will be discussed, the electronic device 10 may apply notification rules when

the value for the physiological stress level is outside the predetermined range. If the value

is greater than the first predetermined threshold, for example, then application of the

notification rules may be made in a manner to keep notifications from further increasing

the stress level of the user. If the value is less than the second predetermined threshold,

for example, then application of the notification rules may be made in a manner to avoid

notifications from disturbing the restful state of the user. If the value is in the

predetermined range, then it is contemplated that the user is both engaged in normal

activity to allow notifications and is relaxed enough such that outputting notifications in a



"normal manner" will not raise stress level above a tolerable amount. Outputting

notifications in a normal manner constitutes outputting the notifications according to

default or user selected settings that are applied to notifications had the notification

management operations of FIG. 4 not been executed. In one embodiment, the first

predetermined threshold stress level may be selected to correspond to a relatively

moderate amount of stress to leave a buffer between the current stress level and the

tolerable stress level.

In one embodiment, the first and second predetermined thresholds may be set by

default. But the stress reaction to notifications may be different among different users.

Therefore, in another embodiment, the electronic device 10 may monitor the user's

physiological stress reaction to notifications and adjust one or both of the first and second

predetermined thresholds according to the user's typical reaction.

If a determination is made in block 84 that the value of the user's physiological

stress level is outside the predetermined range, then the logical flow may proceed to block

86. In block 86, one or more rules concerning when and how notifications are output by

the electronic device 10 are applied. In one embodiment, following a positive

determination in block 84, the electronic device 10 is placed in a silent mode where no

audible notifications are made until the value of the user's stress level enters the

predetermined range or enters a second predetermined range indicating that the user is

alert and relaxed enough to receive new notifications. Other rules may delay the

presentation of visual notifications until the value of the user's stress level enters the

predetermined range or enters a second predetermined range indicating that the user is

alert and relaxed enough to receive new notifications.

In another embodiment, notifications may be filtered according to default settings

and/or user settings. For example, notifications related to calls and/or messages from one

or more priority categories of persons may be presented according to normal notification

operation and notifications related to calls and/or messages from all other persons may be

subjected to a silent mode or a delay as just described. The association of persons with

categories may be made using settings in a contact list. For instance, contacts may be

categorized into a favorites category, a family category, a coworker or colleague category,

etc. Social media connections also may be used to categorize various individuals. In this



manner, the user may adjust settings to allow selected notifications from persons in

selected categories to be output upon receipt and others to be delayed or output in another

manner. As an example, the user may adjust the settings to allow calls from family

members and text messages from favorites to be output upon receipt but cause the output

of all other notifications to be delayed until stress level enters the appropriate range.

Following block 86, the logical flow may return to block 82 to continue to monitor

the stress indicator inputs.

If a negative determination is made in block 84, the logical flow may proceed to

block 88. In block 88, a determination is made as to whether a context-based stress

indicator has been triggered (e.g., context-based stress indicating situation is present). The

determination of block 84 is exclusively based on user stress level. The determination in

block 88 is based on one or more stress-indicating context factors other than the user's

stress level, but the user's stress level could form part of the determination process. As

used herein, context factors are one or more situational conditions that relate to the user

and/or the electronic device 10 and that may be monitored for an indication of the

potential for the user's stress level to rise. Exemplary context factors include, but are not

limited to, the manner in which the electronic device 10 is being used, the location of use,

the time and/or day of the week, the activity of the user, the activity or presence of other

persons, the nature and frequency of incoming calls and messages, and any other data that

may indicate the potential for the user's stress level to rise. The exemplary conditions and

inputs monitored in block 82 are additional context factors.

Various context-based stress indicators may be established and compared to

predetermined trigger values or metrics. For example, a positive determination may be

reached in block 88 if a time difference between the amount of time until a calendar event

start time and the predicted travel time to the location of the calendar event is less than a

predetermined trigger value. As will be understood, any number of context-based

situations may be constructed into a stress indictor that is assessed in block 88.

Following a positive determination in block 88, the logical flow may proceed to

block 86. As indicated, in block 86, one or more rules concerning when and how

notifications are output by the electronic device 10 are applied. The rule(s) that is applied



may correspond to the trigger that resulted in a positive determination in block 88. In

other words, each trigger may have an associated rule or rule set that is applied to result in

a specific manner in which different notification types are output by the electronic device

10.

In one embodiment, the rules are developed by a learning engine of the electronic

device 10 that generates and adapts rules according to user behavior related to responding

to notifications under various contextual situations. For instance, the manner in which the

user responds to notifications (e.g., answering calls, reading messages, etc.) may be

tracked and used in the rule generation process. If a pattern of behavior during an event

that triggers a context-based stress indicator is determined, then a corresponding

notification rule may be developed. For example, if the user tends to answer calls from

family members but not colleagues during the fifteen blocks of time prior to the start time

of calendar events, then a rule may be established that within fifteen minutes of a calendar

event notifications of calls from family members will be output but notifications of calls

from colleagues will not be output.

In another embodiment, the electronic device may monitor user stress level when

responding to a notification in various contextual situations. For instance, if a pattern is

determined that the user's stress level increases more than a predetermined amount after

answering calls or reading messages during a determinable contextual situation, then a

corresponding rule may be established to suspend one or more types of notifications

during the appropriate contextual situation.

The user also may create custom rules or may modify rules generated by the

learning engine.

Following a negative determination in block 88, the logical flow may proceed to

block 90. In block 90, notifications will be output by the electronic device 10 in a normal

manner. That is, notifications will be output according to default or user selected settings.

Conclusion

Although certain embodiments have been shown and described, it is understood

that equivalents and modifications falling within the scope of the appended claims will



occur to others who are skilled in the art upon the reading and understanding of this

specification.



CLAIMS

What is claimed is:

1. A method of controlling notification output from an electronic device,

comprising:

detecting that a stress level of a user of the electronic device is outside a

predetermined range; and

in response to the detection that the stress level of the user is outside the

predetermined range, applying a notification rule to control notification output from the

electronic device, the application of the notification rule changing how or when one or

more notifications are output by the electronic device relative to how or when the one or

more notifications would be output had the user stress level been within the predetermined

range.

2 . The method of claim 1, wherein detecting that the stress level of the user is

outside the predetermined range includes monitoring a physiological condition of the user.

3 . The method of claim 2, wherein the physiological condition of the user

comprises heart rate.

4 . The method of any of claims 1-3, wherein the notification rule places the

electronic device in a silent mode.

5 . The method of any of claims 1-4, wherein the notification rule delays

output of the one or more notifications until the stress level of the user is within a tolerable

range.

6 . The method of any of claims 1-5, wherein the notification rule has an

exception for a notification having one or more predetermined characteristics and does not

change how or when the excepted notification is output.



7 . The method of any of claims 1-6, further comprising:

monitoring one or more context factors associated with at least one of the user or

the electronic device;

determining from the one or more context factors that a context-based stress

indicting situation is present; and

in response to the detection that the context-based stress indicting situation is

present, applying a notification rule associated with the context-based stress indicating

situation to control notification output from the electronic device, the application of the

notification rule changing how or when one or more notifications are output by the

electronic device relative to how or when the one or more notifications would be output

had the context-based stress indicting situation not been present.

8 . The method of claim 7, wherein the notification rule associated with the

context-based stress indicating situation is generated as a function of user behavior in

similar contextual situations to the context-based stress indicting situation.

9 . An electronic device configured to control a manner in which notifications

are output from the electronic device, comprising:

a memory that stores executable logic; and

a controller that, by execution of the executable logic, is configured to:

detect that a stress level of a user of the electronic device is outside

a predetermined range; and

in response to the detection that the stress level of the user is outside

the predetermined range, apply a notification rule to control notification

output from the electronic device, the application of the notification rule

changing how or when one or more notifications are output by the

electronic device relative to how or when the one or more notifications

would be output had the user stress level been within the predetermined

range.



10. The electronic device of claim 9, wherein the processor monitors a

physiological condition of the user to detect that the stress level of the user is outside the

predetermined range.

11 . The electronic device of claim 10, wherein the physiological condition of

the user comprises heart rate.

12. The electronic device of any of claims 9-1 1, wherein the notification rule

places the electronic device in a silent mode.

13. The electronic device of any of claims 9-12, wherein the notification rule

delays output of the one or more notifications until the stress level of the user is within a

tolerable range.

14. The electronic device of any of claims 9-13, wherein the notification rule

has an exception for a notification having one or more predetermined characteristics and

does not change how or when the excepted notification is output.

15. The electronic device of any of claims 9-14, wherein the processor is

further configured to:

monitor one or more context factors associated with at least one of the user or the

electronic device;

determine from the one or more context factors that a context-based stress

indicting situation is present; and

in response to the detection that the context-based stress indicting situation is

present, apply a notification rule associated with the context-based stress indicating

situation to control notification output from the electronic device, the application of the

notification rule changing how or when one or more notifications are output by the

electronic device relative to how or when the one or more notifications would be output

had the context-based stress indicting situation not been present.



16. The electronic device of claim 15, wherein the notification rule associated

with the context-based stress indicating situation is generated as a function of user

behavior in similar contextual situations to the context-based stress indicting situation.

17. A non-transitory computer readable medium storing executable logic for

controlling a manner in which notifications are output from an electronic device, the

executable logic comprising logic to, when executed:

detect that a stress level of a user of the electronic device is outside a

predetermined range; and

in response to the detection that the stress level of the user is outside the

predetermined range, apply a notification rule to control notification output from the

electronic device, the application of the notification rule changing how or when one or

more notifications are output by the electronic device relative to how or when the one or

more notifications would be output had the user stress level been within the predetermined

range.

18. The non-transitory computer readable medium of claim 17, wherein

detection that the stress level of the user is outside the predetermined range is based on a

value of a monitored physiological condition of the user.

19. The non-transitory computer readable medium of any of claims 17-18, the

executable logic further comprising logic to:

monitor one or more context factors associated with at least one of the user or the

electronic device;

determine from the one or more context factors that a context-based stress

indicting situation is present; and

in response to the detection that the context-based stress indicting situation is

present, apply a notification rule associated with the context-based stress indicating

situation to control notification output from the electronic device, the application of the

notification rule changing how or when one or more notifications are output by the

electronic device relative to how or when the one or more notifications would be output

had the context-based stress indicting situation not been present.



20. The non-transitory computer readable medium of claim 19, wherein the

notification rule associated with the context-based stress indicating situation is generated

as a function of user behavior in similar contextual situations to the context-based stress

indicting situation.
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