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(57) Abstract: Various techniques for performing contextual event reschedul-
ing with an event scheduling service are disclosed herein. In an example, data is
processed at an event scheduling service, based on the use of a trained machine
learning model that is specific to a user. This model is operated by the event
scheduling service determine a contextual action option for rescheduling an
electronic communication event at a proposed time with proposed scheduling
parameters. The model may identify the proposed time and event scheduling
parameters, from data indicating a user state, or external data, in addition to a
semantic text option (such as "Call Back After Meeting") corresponding to the
proposed time and event scheduling parameters. Further examples to evaluate
user activity and identity reschedule options based on data inputs from a user's
mobile computing device, wearable sensors, and external weather, traffic, or
event data sources, are also disclosed.
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CONTEXTUAL MODEL-BASED EVENT RESCHEDULING
AND REMINDERS

PRIORITY APPLICATION

5 [0081] This application claims the benefit of priority to U.S. Application
Serial No. 15/191,591, filed June 24, 2016, which is incorporated herein by

reference in is entirety.

TECHNICAL FIELD
10 [6602] Embodiments described herein generally relate to schedualing and
communication functions implemented on electronic devices and, for some
examples, the control and operation of scheduling and communication software
features for event rescheduling and reminders provided on devices such as

mobile smartphounes, wearable devices, and related data cormmunication systerus.

[
h

BACKGROUND

[6603] The emergence of personal electronic devices with feature-limited

screens and input controls has introduced a number of user-cxperience

challenges. Such devices, such as wearable devices linked or tethered to
smartphones, often include very small display output areas and input controls

20 (for example, in the small screens and buttons provided by wristwatch and
headset wearable devices). As a result, many user interfaces of wearable devices
are able to ouly display abbreviated or surnmarized parts of the most relevant
information, and such devices provide limited options to respond to events
generated by communication and scheduling applications.

25 G004 With limited-feature output devices, such as wearables, it 1s difficult
{or not possible) to present a user with a long list of response options to view,
select, or interact with. This often degrades in the user experience provided by
the wearable device. When a user desires to delay or reschedule an event (such
as a phone call, a roeeting, or the like) based on specific tirne and schedule

30 constraints, the user may spend a large amount of time attempting to input the

desired response to the event on the wearable device, or use another device to

more effectively provide the input.
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[6605] Some current software products provide basic “snooze” options, (o
allow a subseguent reminder of a meeting, call, or other event. Available snooze
options are typically based on fixed time intervals (such as to snooze the
notification for 5, 10, 30 minutes), and do not provide assistance if the user’s
schedule is variable or requires specific planning. As a result, many events

become further delayed or skipped entirely.

BRIEF DESCRIPTION OF THE DRAWINGS

160861 In the drawings, which are not necessarily drawn to scale, like
numerals may describe similar components in different views. Like numerals
having different letter suflixes may represent different instances of similar
components. Some embodiments are illustrated by way of example, and not
bimniation, 1 the ligures of the accompanying drawings in which:

166871 Fi¢z. 1 dlustrates an overview of a communications environment
including processing and interactions among a computing device, a wearable
device, and an event scheduling service, for implementing event scheduoling
reminders and controls, according to an example;

16608} FIG. 2 illustrates a use case scenario of performing scheduling
functions in a machine learning model with online and offline logic, according to
an example;

166091 ¥IG. 3 illustrates a sequence diagram of communications performed
to support a machine learning model of scheduling functions using offline logic,
according to an example;

(80161 FIG. 4 illustrates a further sequence diagram of commununications
performed with event rescheduling using a machine learning model
implementing online and offline logic, according to an example;

(6611} FIG. 5 illustrates a histogram representing data used in machine
learning model rescheduling operations, according to an cxample;

188121 FIG. 6 illustrates a vispalization of a schedule implemented with
model rescheduling operations, according to an example;

[6613] ¥IG. 7 dlustrates a chart representing data used in machine learning

model rescheduling operations, according to an example;
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[6014] ¥I(. 8 illustrates a flowchart of a method performed by an event
scheduling service for performing contextual event rescheduling with a user
device using a machine learning model, according to an example;

EH Y FIG. 9 illustrates a flowchart of a method performed by a user device
for contextual event rescheduling with an event scheduling service, according to
an example;

[6616] KIG. 18 illustrates a block diagram for an example system including
a client computing device, a wearable device, and a server, configured to
implement client-side and server-side features of an event rescheduling service,
according to an example; and

166171 FIG. 11 illustrates a block diagram for an example computer system
architecture upon which any one or more of the techniques (e.g., operations,
processes, methods, and methodologies) discussed herein may be performed,

according to an example.

DETAILED DESCRIPTION
[0018] In the following description, methods, configurations, device
components, and related apparatuses are disclosed that provide contextual event
rescheduling and modifications using data processed at an cvent scheduling
service, based on the use of a machine learning model. This data is processed
based on offline data training of the model and online data provided to the model
from various user-specific and user-generic {(e.g.. external) data sources. Asa
result, a logic rules-learning model may be applied to identify and apply an
appropriate event rescheduling option, including time and parameters, for an
electronic communication event, based on historical and real-time data imputs
from user devices.
16619 In an example, the presently described techniques and configurations
arc applied to cnable a virtual computerized assistant, scheduling program,
communication program, or other software utility, to consider a context, calendar
availability, calling patterns and rowtines for the scheduling and rescheduling of
an electronic cormmunication evend. Such functionality is not provided in current
digital assistant products such as Google® Now, Apple® Siri, Microsoft®
Cortana, or in phone or voice-over-1P applications Skype™, Viber™, Tango™,

and the like. Rather, current digital assistant products do litle more than display

3
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availability from a user’s calendar (if calendar information is avatlable), or offer
linnited snooze or reminder options. The presently described technigues describe
the technical infrastructure used to perform intelligent and context-sensitive
rescheduling of an electronic communication event, with the context being

5  determined from a combination of real-time and online data, and processing of
such data {rom historical data trained models.
[6628] In an example, a contextual action option may be generated for a
wearable device to represent the most relevant timing for activing a reminder or
snoozing option to fulfil a user’s intent. The contextual action may incinde a

10 personalized option for rescheduling a communication event based on the
specific user behavior and user context, enabling a recommendation of a relevant
reminder that may be activated by a single action. This may assist users {and the
electronic devices operated by the users) to identify and wtilize a best contextual
and semantic time to reschedule a conmmunication event such as a phone call,

15 wvideoconlerence, chat session, or the like, particularly with use of devices with
limited input or output capabilities. Further, providing such assistance enables
the selection of the most relevant option for activating a reminder (or snoozing a
conumunication), with the use of a single action that may be output even where
the user interface display area is hmited.

20 [6621] The suggested personalized option for rescheduling a communication
cvent may be determined from the usc of an offline pre-trained data model, and
an online logic engine that is invoked to use the pre-trained data model. For
example, the offline pre-trained data model may apply the inputs for a training
process frome a detected pattern of the user’s usual action to a given intent; the

25  user’s context given an identification from the device {e.g. in a meeting, running,
driving, etc.); the user’s location (e.g. at work, at home, at the movie theater,
etc.); and the user’s calendar availability — offering available time slots based on
the user’s agenda. The online logic cngine may be used to generate a
recommended (and personalized) option in response to user activation of a

30 reminder, snooze, or rescheduling option. This recommended option may be
produced from a ranking of the most relevant action options, where the top &V
options may be suggested to the user, based on user interface and device

lirmtations, the user context, and the intent itself
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16622} Compared to the existing state of the art, the technigues described
herein enable improvements to the operation of scheduling and communication
software operating in computing devices, telecommunication networks, and data
processing systems. These improvements also provide accuracy and

5  performance benefits to the logic, search, and analytic functions performed in
such devices, networks, and systems. Such {eatures also woprove the
functioning of the hardware and software within the respective devices,
networks, and systems, through reduced processing from an improved accuracy
in scheduling operations, reduced bandwidth and hardware usage by electronic

10 communications, reduced {data-driven) user interactions, and improved success
and accuracy of electronic communication sessions.

[6623] Existing programs do not provide the capability or logic for
activating quick and personalized {(e.g., contextual and behavioral dependent)
reminders or snoozing options o an intent with a single {or a contextual) user

15 action. Such existing programs thus are not able to accept input 1o the form of
single click, tap, or voice activation, or respond with a semantic concept to
indicate the notion of “handle this later”. Thus, with existing prograrms, the user
may spend long periods of time to input and respond (o a communication event,
which results i distraction from user activities and wasted resources.

20 [0624] FIG. 1 illostrates an overview of an example communications
enviromment 100 including processing and interactions among a computing
device 110 {(e.g., a smartphone), a wearable device 130 (e.g., a smartwatch)}, and
an event scheduling service 150 (e.g., a cloud-based server), for implementing
the presently described event rescheduling techniques. It will be vonderstood that

25  additional components and circuitry not depicted in FIG. 1 may be used to
implement the following data processing and communication techniques.

16625] The computing device 110 1s depicted as a smartphone, but in other
examples, may be a desktop or notebook personal computer (PC), a tablet, a thin
chient device, or other form factor including an integrated or separate display

30 screen. As shown, electronic communications with the computing device 110
may include communications 111 between the computing device 110 and the
wearable device 130 (e.g., wireless communications using Bluetooth, Wi-Fi,
near field commuanications (NFC), etc.), and communications 112 between the

computing device 110 and the Internet/WAN (wide area network) 120. The

5
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computing device 110 may be communicatively coupled to other devices (not
shown) via wired or wireless connections that communicate a digital signal.
[6026] The wearable device 130 is depicted as a smartwatch, but in other
examples, may be provided in a smart bracelet, clothing, accessories, orin a
5  standalone device form factor that is not necessarily wearable. The wearable

device 130 may include or be coupled to at least one sensor {(e.g.. integrated
within the housing, assembly, or unit of the wearable device 130}, including
sensors to detect physiological characteristics of the user (e.g., through a heart
rate mounitor, temperature sensor, activity sensor) or environmental

10 characteristics of the user’s environment (e.g., through an accelerometer,
gyroscope, etc.). The wearable device 130 may also include al least one output
medium, such as a touchscreen display 132, and at least one input medium, such
as buttons exposed from an exterior of the wearable device 130 or touch input
locations recognized by the touchscreen display 132, Other types of sensors and

15 input/output mechanisms not depicted in ¥1G. 1 may be included in or coupled
to the wearable device 130.
(60271  The sensor data produced from among the respective sensors of the
wearable device 130 may be communicated to the computing device 110 via the
communications 111. This sensor data may be used indicate real-time context

20 information and user state that is relevant to scheduling and rescheduling
operations. In certain examples, based on the number of sensors and the data
processing involved, the wearable device 130 may perform electronic operations
to process the sensor data directly at the wearable device 130, In other
examples, the wearable device 130 may relay the sensor data to the cornputing

25  device 110 for processing (including in scenarios where the computing device
110 further transmits the sensor data to a remote service for analysis).
16628]  The computing device 110 utilizes the communications 112 with the
Internet/WAN 120 to connect to data services offered by the event scheduling
service 150, The event scheduling service 150 may host and train scheduling

30 models, process scheduling data with the scheduling models, and generate a
proposed schedule/reschedule or proposed communication parameters (including
time/date and medinm characteristics) for an electronic communication event,
The event scheduling service 150 may include features of a server computing

system 154 to execute logic and perform analysis of event scheduling data

&
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models, a data store 156 to store the event scheduling data models and collect
information related to the event scheduling functions, and machine learning
models 138 that are stored, hosted, or persisted to facilitate the cvaluation of
scheduling data. Other {eatures of the event scheduling service 150 not shown
5 may include server management features, application programming interfaces,

network data and processing balancing features, and other aspects of a server-
/cloud-based processing system.
[6629]  The computing device 110 is depicted as being connectable to a
plurality of other communication devices associated with other users 140, with

10 such other communication devices accessible via respective types of clectronic
communication mediums. The proposed electronic event scheduling operations,
implemented with the event scheduling service 150, are performed to facilitate
cornmunications between the computing device 110 and the other
conmmunication devices (142, 144, 146) via these electronic communication

15 mediums. For example, the other communication devices may inclode a mobile
phone 142 accessible via a connection 113 with mobile phone (e.g., cellular)
wide arca voice and data networks; a phone 144 accessible via a connection 114
with landline (e.g., Plain Old Telephone System (POTS)) phone networks; and a
computing device 146 accessible via a connection 115 with a wide area network

20 (e.g., wired or wireless Internet connection).
[66306]  FIG, 2 illustrates an example use case scenario 200 performing
scheduling functions in a machine learning model with ouline and offline logic.
In an example, the use case scenario 200 for scheduling or rescheduling an
electronic communication event (such as a phone call) between two or roore

25  people may be used to locate a best {it for respective users’ routine, needs,
context and availability constraints. The operation of the use case scenario 200
may be facilitated by user interaction with an event scheduling service that
operates machine learning models and logic, based on the following example.
(00331  As shown, the use case scenario 200 of ¥FI{. 2 includes a series of

30 data flows occurring from external state sources 210 and user state sources 250,
which provide data {or use with offline logic 220 {(e.g., historical data model
training through behavioral learning) and online logic 240 (e.g., real-time data
maodel evaluation). The logic 220, 240 uses the inforroation that is stored for two

or more people to schedule or reschedule an electronic communication event

7
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(e.g., phone call) between them, at time slots that fit with each user’s planned
day. The logic 220, 240 evalnates the elements in the user’s day and evaluates
the user’s common behavior for performing the communication with other
people (the callees). From this logic, the scheduling system generates identilied
schedule characteristics 270 that indicate optimal times for the electronic
communication event based on one {or both) party’s availability characteristics.
These availability characteristics may include schedule availability (based on
calendar meetings), planned locations, nature of relationship (e.g. family,
friends, colleagues, etc.), planned activity (e.g. driving, running), routine
behavior (e.g. usually talk during work hours}, and the like.

(66321  The offline logic 220 may be implemented in a scheduling system to
perform user-customized machine learning training 222, such as to refine and
improve the user-based machine learning models 232, These machine learning
models may be stored in a database system 230 within the scheduling system.
The offline logic 220 operates as a behavioral learning component that is
adapted to a particular user through the use of the machine learming traiming 222.
Such training takes into account the historical behavior of each user and the
user’'s co-behavior of establishing a communication {e.g., a call} and the
different contexts and states for making such coromunication. This data is
processed and input to a personalized machine learning model (one of the user-
based machine learning models 232) that is used by the online logic 240 for
predicting an optimal time to make or reschedule a communication based on past
behavior.

(66331 The offline logic 220 may be {urther customuzed for purposes of
contextual reminders and rescheduling. The offline logic 220 gathers data and
creates a supervised machine learning model that imopheitly avalyzes user’s
actions to a given intent for a rescheduling communications made by the user
{e.g. when and how to return phone calls) while taking into account the user’s
context at the time. For example, the module recognizes communication event
rescheduling patterns such as: “the user tends to call back when leaving work”,
“the user is not hikely to call back while driving”, or “Alice always calls Bob
back immediately”. This output is then stored in the user-based machine learning

maodels 232 for use with the online logic 240.
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[6634] The online logic 240 performs functions to identify a schedule or
schedule characteristics 270 for an electronic communication evenl. The online
logic 240 may operate to compute recommended “optimal” timeslots for the
intent of the communication (e.g., to reschedule an attempied communication
after a particular activity). In an example, an optimal timeslot for the
rescheduled event may be antomatically “anchored” on the user’s timeline
{timeline 242). This may be performed with an “anchoring” component that
considers a current user context, calendar availability of all involved users,
planned activity of all involved users, and a prediction of the pre-trained
machine learning model (data 244) for a future user context.

[6635]  The online logic 240 also may be further castomized for purposes of
contextual reminders and rescheduling. Once an intent to reschedule is
established by a aser (or a reminder or snooze feature is activated), one or more
optional time slots {(based on clock or semantic times) for anchoring the intent
are evaluated by the onlive logic 240. The ouline logic roay rank these options
according to the pre-trained offline model inputs of the offline logic 220. The
most suitable time (as ranked) to fulfill the intent for rescheduling may be
conumunicated and output to the user as part of the identified schedule
characteristics 270. The suggested time slot for the proposed rescheduled event

1
£

may correspond to a specific time (“16:307) or a semantic text string (“after the
meeting’’) that has a contextual, relative, or temporal meaning.

180361 The oftline and online logic modules 220, 240 receive data from
mobile devices 252 and wearable sensors 254, as well as external data sources
210 that provide global data (e.g., apphicable to multiple users). The data from a
mobile device 252 and wearable sensor 254 of a particular user may include
calendar appointments, tasks, phone calls, text messages. emails, location,
connectivity {e.g., Wi-Fi/ cellular, Bluetooth) information, activity {(driving,
running, etc.) information, environment noise, physiological data (e.g., pulse,
body temperature, stress, sleep), and the like. This user-specific data is
enhanced with the addition of data from external data sources such as weather
data 212, public traffic data 214 or like transportation schedules (e.g., transit,
{light schedule and locations}, and known event data 216 that indicates events

for the user or in proximity to the user. For example, if a user is driving in a

traffic jam, the user may be able to immediately talk on a phone call; if weather

g
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conditions near a user are inclement, then a user may not be able to talk for a
period of time (or may arrive late to a meeting); if a user is scheduled to attend
an event that is busy, then the user may not be able to schedule a phone call
immediately prior to or afier the event.

5 [8037]  Aspects of the previously described offline logic 220 and online logic
240 may be implemented as part of an event scheduling service, such as the
event scheduling service 150 depicted in FEG. 1. However, other aspects of the
offtine logic 220 and online logic 240 may be integrated for use with an
intermediate computing device, software programs and logic executed on the

10 mobile devices and wearable sensors 254, or directly into conmimunication
services {e.g., information services provided by communication or internet
service providers).

(00381 FIG. 3 illustrates an example sequence diagram 300 of
conumunications performed to support a machine learning model using offline

15 logic, according to an example. The sequence diagram 300 specifically
illustrates a sequence of commaunications performed to support a machine
learning model of scheduling and rescheduling functions based on offline logic.
16639] In an example, the sequence diagram 300 may integrate the features
of the offline logic, online logic, database, and external sources depicted in FIG.

20 2. As depicted, the sequence diagram 300 includes a first user, User A 302,
operating one or more devices, User A Devices 304; and a second user, User B
312, operating ovne or more devices, User B Devices 314; ounline logic 320, a
database 330, and offline logic 340; and external data sources 350.

(048] Further to the examples of offline logic discussed above, the offline

25  logic 340 in the sequence diagram 300 is used to obtain data and train a
supervised machine learning model based on past behavior, activity, and context.
For example, the machine learning model produced by the offline logic 340 may
reflect patterns in the user’s behavior regarding voice call events, by evaluating
the actual voice calls that the user has performed in the past. This model may

30 identify concepts such as: a user tends to answer calls from the user’s workplace
while driving; a user calls a specific phone number when leaving a work place;
User A talks to user B on the phone every work day between 10:00 and 10:30

am; User C immediately returns calls from User D; and the like. The model and

16
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data needed to use it is stored in the database 330 for online use (e.g., for access
and consumption by the online logic 320).

16041} As a further example, the offline logic 340 and its inputs may also be
used to assess the historical behavior of a user related {o a cormmuunication event
and the context of the communication event. For instance, if user Bob receives a
phone call from his {riend John while exercising on Wednesday evening, then
the offline logic 320 may record the context of the communication (Wednesday,
Evening. at the Gym, Exercising) and the specific caller (John). The historical
contextual information for user Bob may indicate, however, that user Bob
prefers to take calls from other callers (Mary, Joc, unknown callers) after
exercising, as determined from a prior recorded behavior—such as from a
Wednesday night where Bob chose to call Mary immediately after exercising
and a Thursday night where Bob chose to call Joe 10 minutes after exercising.
16642} Data is reported to the offline logic 340 by User A devices 304 (e.g.,
mobile/wearable seusors) through the use of online user data/state reporting 352,
and by User B devices 314 {(e.g., mobile/wearable sensors) through the use of
online user data/state reporting 354. The offline logic 340 also requests data 356
and receives external data 358 from external data sources 350. Based on the data
mputs from the reporting 352, 354 and external data 358, a machine learning
model is calculated, trained, and stored 360 in the database 330. This training
process may occur periodically to keep the model updated.

180431 In an example, the online logic 320 operates 1o assist a rescheduling
scheduling operation in response to user input of a user request to reschedule an
electronic communication eventl with another party. Current and future time
slots for the communication event are evaluated by the model generated from
offline logic 340 and ranked by their suitability {or the type and characteristics of
the event {e.g., a phone cali). A scheduled time slot may be suggested to the
user by order of suitability or the best time slot may be chosen antomatically.

{/e;

The time slots may be either a specific hour (“16:307) or a semantic text string

(*“After this meeting”). Thus, the use of a user-specific data model by the online

fogic 320 mayv generate the timeline of a user's dav, in which a user may anchor
J & P

different intents and actions over time, different times or locations, or different

coniexis.
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16044} In contrast to this approach, existing solutions today for scheduling
events only take into account a user’s calendar availability. Many types of
communication events such as phone calls have constraints that do not apply to
face-to-face meetings, such as: required duration for the call, tendency to talk
during another activity {e.g. while driving), preferred locations for the call
{work, home, car) and environmental constraints (such as noise). Existing
digital assistants enable users to set up call reminders but require specifying the
exact time for the call reminder. The online logic 320 and the usc of a trained
data model operates to evaluate the relevant information regarding all required
attendees of the event and schedules (or re-schedule) the event accordingly to a
machine-adaptive process. The online logic 320 operates to seamlessly
coordinate the event taking into account necessary constraints and behavioral
inputs, in a data-driven approach.

16845] FIG. 4 illustrates a further sequence diagram 400 of conmumunications
performed with event rescheduling using a machine learning mode]
implementing online and offline logic, according to an example. As shown, the
sequence diagram 400 includes features of the sequence diagram 300 described
above for FIG. 3, including the users (302, 312), user devices (304, 314), and
elements of the event scheduling services (320, 330, 340) and external data
source 350.

{6046} In the example sequence diagram 400 depicted in FIG. 4, User B 302
operates one or more of the User B devices 314 to attempt a contact 452 to User
A 304, The contact attempt 454 to User A 304, however, goes unanswered (or is
dechned, or otherwise ansuccessful). The User A device 304 responds with a
request 450 to request a rescheduled event time {from online logic 320.

(60471 In response to the request to schedule the event with User B 312, the
online logic 320 gathers more information from User B 312. This information
may be collected via a request 462 for a user state from one or more User B
devices 314, and a response 464 that returns the carrent stale data. Additionally,
in response to the request to reschedule the event with User B 312, the online
logic 320 operates to request data 458 from one or more of the external data
sources 35, such as weather, traffic, or event data types. The external data
sources 350 return a data response 460 including current and future (e.g.,

projected) data for these data types.
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[6048] The online logic 320 operates to provide a data model request 466
from a database 330 or other data store that hosts user-based machine learning
models. Based on the characteristics of the users, the type of event, or state
characteristics, the database 330 or data store returns a machive learning model
and calculated data values 468 to consume the model. The online logic 320 then
applics the calculated data, state data, and current and future data for the users
and user activities into machine learning model, to determine schedule
recommendations and predictions.

188491 The schedule recommendations and predictions determined by the
online logic 320 may be used to produce a plarality of identified times {(¢.g.,
ranked times) for rescheduling of a communication event, with such times being
communicated to the User B devices 314 with a communication 470 and cutput
to the User B 312 with a data output 472, The plurality of wdentified times for
the rescheduling of the event may be interacted with by the User B 312, to
receive a selection of a time slot 474 with the User B devices 314,

160581 In response to the selection of the time slot and other characteristics
of the scheduled event, the User B devices 314 may communicate reschedule
event details 476 for the upcoming event to User A devices 304, such as via
electronic communication (ncluding erail, SMS, instant message, or like
communication forms). In some examples, the rescheduled event details 476
may be communicated in whole or in part to the User A devices 304 via the
event scheduling service, an internet provider, or data service. Finally, based on
the receipt of the reschedule event details 476 at the User A devices 304 or the
User B devices 312, a re-attempt of the communication event 478 may occur at
the scheduled time. This may include a notification at the rescheduled time from
the user B devices 314 to re-attempt the event with user A 302; or a notification
at the scheduled time from the user A devices 304 to re-attempt the event with
user B.

166517 In contrast to these reschedule technigues, current technigques for
cvent rescheduling do not take into account the user’s context or behavioral
pattern, and therefore result in an incomplete experience when using devices that
offer with user interface limitations. In addition, the current techniques offer a
generic experience across different users for rescheduling (“one size fits all”).

The techniques described herein provide an adaptive learning of a contacting and
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a contacted user’s actions over time to a given intent, to suggest the most
relevant and personalized action option(s) for that intent given the changing
context of event rescheduling. Accordingly, the use of the techniques indicated
in sequence diagram 400 may be used {ot: contextual snoozing {(e.g., a user
wishes to conduct the communication event at a later time); reminders {e.g., 0
fulfill a particular intent, such as a phone conversation or meeting); and re-
attempts {e.g., to retry communication with another user based on the users’
behavior and availability of what time 1s projected to be successtul).

16652] FIG. 5 illustrates an example histogram 500 representing data used in
machine learning model scheduling and rescheduling operations.  For example,
the histogram 500 depicts a modeling of the combined distribution of phone-
calls that occur between two users, by hour of day. As shown, the two users tend
to talk to cach other between the working hours of 9AM to 7PM; with a majority
of calls centered in mid-morning and late afternoons. This communication event
activity between two users will be collected and analyzed as part of the oftline
data collection (e.g., depicted in FiG. 3), and integrated into a scheduling model
of the user-based machine learning models.

(8053 FIG. 6 illustrates an example visualization 600 of a schedule
implemented with model scheduling operations. This visualization corresponds
a combined schedule of the asers involved in the histogram 500 of FIG. 5. The
visualization 600 of the schedunle shows important meetings from 8 AM to 11
AM (indications 604, 606) and travel prior to these meetings (indications 602).
As an assumption for this scenario, the users are unavatlable or prefer to not to
talk on the phone during a meeting.

(6054 In this scenario, the time slot 11:00-12:00 will be ranked high for a
mutual phone call since the users tend to talk at this tirne and are available to
talk. The 08:00-11:00 slot will be ranked low due to lack of availability in
meetings, and 07:00-08:00 will be ranked low due to travel time and low
incidence of calls between the users. Tumes between 12:00-15:00 will be ranked
low since the users tend to talk less at these hours. As result, a proposed call
may be antomatically scheduled at 11:15 (indication 608), to allow conclusion of
the prior meeting, and a schedule opening for the user during a lunch hour

(indication 610).
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[6055] The schedule openings may be used for rescheduling operations,
including in scenarios where a semantic selection option is presented.  For
example, a semantic option with text labeled “After Meeting” would be ranked
high for a return phone call in the schedule of the visualization 600. Another
semantic option might be “During Lunch Hour” or “During Travel”. A
suggested time for a reminder to could be output directly on a user’s wearable
device, and the caller will be reminded to call once the user the activity is
suitable {c.g., the user begins driving). Additionally, based on this antomatic
ranking and rescheduling, a smart events timeline may be constructed and output
to the user. A user may perform interaction {unctions such as adding reminders,
updating events, and adjusting and recalculating a timeline, asing time-based and
activity-based semantic recommendations.

EHIRE Y As another example of a contextual reminder, consider a user case
where a user’s spouse sends a message asking the user to visit a pharmacy in the
evening. When the message is received in the computing device, a contextual
option for “Remind me later” may be presented. If the user selects that option, a
scheduling system will locate the relevant pharmacy, plan the best time (o stop at
the pharmacy, and initiate reminders regarding the visit to the pharmacy; all
while taking mto account the user’s routine and time constraints for the day.
166571 ¥IG. 7 illustrates an example chart representing data used in machine
learning model scheduling operations. The chart specifically shows a user’s
distribution of phone calls by Activity/Means-of-Transport: 80% of the phoune
calls are performed while the user is In-Vehicle (indication 710), whereas 20%
are performed while the user 1s Stationary (indication 720). o the scenario
visualized by the chart, a semantic concept associated with the identified
activity, such as “Next Drive”, will be ranked high for a phouve call. In a further
example, an unsuccessful caller may be notified that the call will be scheduled to
the next drive (without a specific hour). The caller will be reminded to call once
beginning the activity.

{00581 ¥IG., 8 illustrates a flowchart 800 of a method performed by an event
scheduling service for performing contextual event rescheduling using a machine
learning model. In an example, the method of flowchart 800 is executed by a
systemn including a remote computing device (e.g., server computing device),

which comprises processing circuitry to perform the respective operations.
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However, it will be understood that the following techniques may be modified
for additional or substitute processing actions at another data processing system
or service, or a client user-operated device (e.g., smartphone or wearable
device).

16659] As shown, the flowchart 800 includes operations for programming
offline logic used in a data model. These may include operations that collect
data from external state sources {operation 810) and collect data from one or
more user devices (operation §20), used as training data. Based on the training
data, the machine learning model may be modified based on user and event
availability, and the modifications to this machine learning model may be
updated and stored (operation 830). These operations for training may occur
prior to a request for scheduling or rescheduling of a particular communication
event {or, after the performance of a particular communication event, to provide
updated training data for use in processing future requests).

(6068 The flowchart 800 further inchudes the depiction of operations at the
event scheduling service (operations 840-890) for processing of an event
rescheduling request. The processing of the event rescheduling request may be
initiated with the receipt of an indication of an event rescheduling for a particular
user communication event {operation 840), such as with a reschedule indication
triggered by a missed phone call or meeting. In response to the indication of the
event rescheduling, the event scheduling service operates to determine
constraints and behavioral mnputs of the contacting (e.g., initiating) user, the
contacted user, and other users to be involved in the electronic communication
event (operation 850). The consiraints and behavior mputs that are determined
for the users are used to determine a set of action options for event rescheduling
{operation 860), including action options to be displayed and output as a
contextual or semantic option for a reminder or rescheduling.

16061} A ranking for the action options may be determined based on the
number, type, and form of the action options, and the device output
characteristics of the device that will output a reminder or rescheduling option
{operation 870). For example, a user device that has limited 1nput selection
options and owput screen area, may provide a top-ranked “snooze” option that is
determuined by the event scheduling service. The description, text, icon, or

graphic for this snooze option may be customized {o characteristics of the device
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{such as ountput screen size or input choices). The ranked action options {(or a top
ranked action option) and a time for the event rescheduling is then
communicated to the contacting or contacted users (or both users), or other users
to be involved in the electronic communication event (operation 880). Finally,
5  in some examples, the scheduling service may facilitate the electronic

conununication event between the users via one or more electronic
communication mediums {operation 890).
(00627 ¥IG. 9 illustrates a flowchart 900 of a performed by a user device for
contextual event rescheduling with an event rescheduling service. Inan

10 example, the method of flowchart 900 is exccuted by a system including a user-
operated device {(e.g., mobile computing device), which comprises processing
circuitry to perform the respective operations. However, it will be understood
that the following techniques may be modified for additional or substitute
processing actions at the user-operated device, another user-operated device

15 {e.g., wearable device), or a remote computing device {e.g., an event scheduling
service or server).
(68631 As shown, the flowchart 900 begins with the receipt, at a user device,
of an indication of an event unavailability or a missed communication event with
another user (operation 910}, This indication may be provided from a roissed

20 call or ignored communication, a notification from a schednling service, or like
attempted communication. In response to this indication, the user device
requests event rescheduling time and action options {rom a scheduling service
{operation 920). The request for the cvent rescheduling time and action options
to the scheduling service may be accompanied by the transmission of user

25  contextual information and device characteristics {operation 930).
(60641 In response to the request, the aser device receives an event
rescheduling time and one or more ranked action options from the scheduling
service {operation 940). This may correspond to the scheduling service
communication (operation 880) discussed in FIG. 8. Based on the received

30 cvent rescheduling time and the one or more ranked action options, at least onc
of the event action options are output to the user via the user device (operation
950). The user device then may receive a selection of the top ranked event
action option {(e.g., “Call Back after Meeting”, if it 15 determined that the user is

in a meeting)}, or the selection of an aliernate event action option (e.g., “Call
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Back in Evening”) (operation 960). The communication event may then be
performed at the reschedule time, based on the conditions and characteristics of
the selected cvent action option {operation 970).

16665] FIG. 10 15 a block diagram Ulustrating an example systern 1000
including a user computing device 1010, a wearable device 1030, and a server
1040, implementing circuitry and structural electronic components that may be
configured for implementation of the techniques described herein. In accordance
with the previous described configurations, the system 1000 may have these
devices operably coupled (e.g., communicatively coupled) with one another, but
it will be understood that additional components {other wearable devices,
sensors, databases, and processing components) may be integrated at a variety of
locations in the system. Further, the capabilities of the user computing device
1010 and the wearable device 1030 may be integrated jo some examples into a
single apparatus (e.g., a smartphone with built-in sensors).

[6066] The user computing device 1010 is depicted as including a contextual
scheduling processing component 1020, in addition lo a display 1012, a speaker
1014, a microphone 1016, a wireless transceiver 1017, a processor 1018 (e.g., a
CPU}, and a memory 1019 (e.g., volatile or non-volatile memory). Inan
example, the contextual scheduling processing component 1020 may be
provided from specialized hardware operating independent from the processor
1018 and the memory 1019; in other examples, the contextual scheduling
processing component 1020 may be software-configured hardware that is
implemented with use of the processor 1018 and the memory 1019 (e.g., by
instructions execuled by the processor 1018 and the memory 1019). Further, the
display 1012 may be used to generate a user interface o reschedule the
electronic communication event, the speaker 1014 may be used to output audio
related to the electronic communication event; the microphone 1016 may be
used to receive audio related to the prospective electronic communication cven,
and the wireless transceiver 1017 may be used to receive the sensor data from
the wearable device 1030 (or perform wircless communications with
communication networks).

16667] The wearable device 1030 is depicted as including: a wireless
transceiver 1032, sensor logic circuitry 1034, a sensor 1036, processing circuitry

1037 {e.g., a processor and memory, system-on-chip (5oC), ete.}, an input
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control component 1038 (e.g., a button, touchscreen input), and a display
component 1039 (e.g., a touchscreen output, LED, etc.). For example, the sensor
logic circuitry 1034 may be used to collect activity data from the sensor 1036;
the wireless transceiver 1032 may be used to communicate the activity data {e.g.,
to the wireless transceiver 1017); the input control component 1038 may be used
to receive input relating to selection of a contextual action option; and the
display component 1039 may be used to provide output relating to selection of
the contextual action option. In accordance with the techniques discussed herein
other information items {or rescheduling the electronic communication event via
the wearable device 1030 may be output with the display component 1039 and
interacted with using the input control user 1038, Although the wearable device
1030 1s depicted as being wearable (e.g., a wristwatch, wristband, integrated into
clothing or shoes, etc.), these features may also be provided by other form
factors of a sensor device (e.g., integrated into the user computing device 1010,
integrated into another electronic device, or operating as a standalone device).
[6668] The countextual scheduling processing component 1020 of the user
computing device 1010 may include respective processing components, such as
implemented through specially configured hardware (including with specialized
circuitry or with software executed with use of the processor 1018 and memory
1019), to perform sensor data processing 1022 (e.g., to determine activity of the
user based on the activity data received {rom the wearable device), user state
processing 1026 (e.g., to generate contextual information related to a state of the
user}, and event model data processing 1024 (e.g., to transmit, {0 an event
scheduling service that provides an trained machine learning model, a request to
reschedule an electronic communication event, and to receive a contexiual action
option, proposed rescheduling time, and proposed scheduling parameters in
TESpONSe).

[606%]  The server 1040 may include storage 1041, a processor 1042, a
memory 1043, and operate to host and operate the event scheduling service.
server 1040 may further include a database system 1044 to store a trained
machine learning model; schedule data processing component 1046 to receive a
request to reschedule the electronic communication event, and operate the
trained machine learning model to determine the contextual action option,

proposed rescheduling time, and proposed scheduling parameters for the
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prospective clectronic communication event; and an external data processing
component 1348 to obtain external state data used by the trained machine
learning model to determine constraints for the proposed time and proposed
scheduling parameters.

16676] Although many of the previous examples were provided with
reference to a client-server configuration, it will be understood that features of
the presently described event rescheduling and management functions may be as
part of other consumed cloud-based services, data processing services, personal
assistance service, or the like. Additionally, the schedunling functions discussed
herein may be integrated into a varicty of configurations of andio, visual, and
electronic-interactive agents involved in establishing and scheduling
communications.

16671} FIG. 11 15 a block diagram Ulustrating a machive in the example
form of a computing system {e.g., computing device) 1100, within which a set or
sequence of instructions may be executed to cause the machine to perform any
one of the methodologies discussed herein, according to an example
embodiment. The machine may be a personal computer (PC), a tablet PC, a
hybrid tablet/notebook PC, a personal digital assistant (PDA), a mobile
telephone or smartphone, a wearable computer, or any machine capable of
executing imstructions (sequential or otherwise) that specify actions to be taken
by that machine. Further, while only a single machine is illustrated, the term
“machine” shall also be taken to inclode any collection of machines that
individually or jointly execute a set (or multiple sets) of instructions to perform
any one or more of the methodologies discussed herein. Similarly, the term
“processor-based system’” shall be taken to include any set of one or more
machines that are controlied by or operated by a processor (e.g., a computer) to
individually or jointly execute instructions to perform any one or more of the
methodologics discussed herein.

[6672]  Example computer system 1100 inclades at least one processor 1102
{e.g., a central processing unit (CPU), a graphics processing unit (GPU) or both,
processor cores, compute nodes, efc.), a main memory 1104 and a static memory
1106, which communicate with each other via an interconnect 1108 {e.g., a link,
a bus, etc.). The computer systern 1100 may further include a video display unit

1110, an alphanumeric input device 1112 {e.g., a keyboard}. and a user interface
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(U navigation device 1114 (e.g., a mouse). In one embodiment, the video
display unit 1110, moput device 1112 and Ul navigation device 1114 are
incorporated into a touch screen display. The computer system 1100 may
additionally include a storage device 1116 {e.g., a drive unit), a signal generation
device 1118 (e.g.. a speaker), an output controller 1132, a network interface
device 1120 (which may include or operably communicate with one or more
antennas 1128, transceivers, or other wireless communications hardware), and
one or more sensors 1130, such as a global positioning system (GPS) scnsor,
compass, accelerometer, location sensor, or other sensor.

[6073]  The storage device 1116 includes a machine-readable medium 1122
on which is stored one or more sets of data stractures and instructions 1124 {e.g.,
software) embodying or utilized by any one or more of the methodologies or
functions described herein. The instructions 1124 may also reside, completely or
at least partially, within the main memory 1104, static memory 1106, and/or
within the processor 1102 during execution thereof by the computer system
1100, with the main memory 1104, static memory 1106, and the processor 1102
also constituting machine-readable media.

[6074] While the machine-readable medium 1122 is illustrated in an example
embodiment to be a single medium, the term “machine-readable medium” may
include a single medium or multiple media (e.g., a centralized or distributed
database, and/or associated caches and servers) that store the one or more
mstructions 1124. The term “machine-readable medium” shall also be taken to
include any tangible medium that is capable of storing, encoding or carrying
mstructions for execotion by the machine and that canse the machine to perform
any one or more of the methodologies of the present disclosure or that is capable
of storing, encoding or carrying data structures utilized by or associated with
such instructions. The term “machine-readable medium” shall accordingly be
taken to include, but not be limited to, solid-state memories, and optical and
magnetic media. Specific examples of machine-readable media include non-
volatile memory, including but not limited to, by way of example,
semiconductor memory devices (e.g., electrically programmabie read-only
memory {EPROM), electrically erasable programmable read-only memory

(EEPROM)) and flash memory devices; magnetic disks such as mternal hard
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disks and removable disks; magneto-optical disks; and CD-ROM and DVD-
ROM disks.
[6075]  The instructions 1124 may further be transmitted or received over a
cornmunications network 1126 via an antenna 1128 using a transmission
5  medium via the network interface device 1120 wtilizing any one of a number of

wel-known transfer protocols {e.g., HTTP). Examples of communication
networks include a local area network (LAN), a wide area network (WAN), the
Internet, mobile telephone networks, plain old telephone (POTS) networks, and
wireless data networks {(e.g., Wi-Fi, 2G/3G, and 4G LTE/LTE-A or WiMAX

10 networks). The term “transmission medinm” shall be taken to include any
intangible medium that is capable of storing, encoding, or carrying instructions
for execution by the machine, and includes digital or analog communications
signals or other intangible medium to faciitate communication of such software.
16876] Embodiments used to facilitate and perform the techniques described

15 herein may be implemented in one or a combination of hardware, firmware, and
software. Embodiments may also be implemented as instructions stored on a
machine-readable storage device, which may be read and executed by at least
one processor to perform the operations described herein. A machine-readable
storage device may include any non-transitory mechanism for storing

20 information in a form readable by a machine {e.g., a computer). For example, a
machine-readable storage device may include read-only memory (ROM),
random-access memory (RAM), magnetic disk storage media, optical storage
media, flash-memory devices, and other storage devices and media.
(66771 It should be understood that the functional anits or capabilities

25  described in this specification may have been referred to or labeled as
components or modules, 1n order to more particularly emphasize thewr
implementation independence. Such components may be embodied by any
number of software or hardware forms. For example, a component or module
may be implemented as a hardware circuit comprising custom very-large-scale

30 integration (VLSI) circuits or gate arrays, off-the-shelf semiconductors such as
logic chips, transistors, or other discrete components. A component or module
may also be implemented in programmable hardware devices such as field
programmable gate arrays, programumable array Jogic, programmable logic

devices, or the like. Components or modules may also be implemented in
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software for execution by various types of processors. An identified componcent
or module of executable code may, for instance, comprise one or more physical
or logical blocks of computer instructions, which may, for instance, be organized
as an object, procedure, or {unction. Nevertheless, the executables of an
identified component or module need not be physically located together, but may
comprise disparate jnstructions stored in different locations which, when joined
logically together, comprise the component or module and achieve the stated
purpose for the component or module.

18678] Indeed, a component or module of executable code may be a single
mstruction, or many instructions, and may even be distributed over several
different code segments, among different programs, and across several memory
devices. Similarly, operational data may be identified and illustrated herein
within components or modules, and may be embodied in any suitable form and
organized within any suitable type of data structure. The operational data may
be collected as a single data set, or may be distributed over different locations
including over different storage devices, and may exist, at least partially, merely
as clectronic signals on a system or network. The components or modules may
be passive or active, including agents operable to perform desired functions.
[6079]  Additional examples of the preseuntly described method, system, and
device embodiments include the following, non-limiting configurations. Each of
the following non-limiting examples may stand on its own, or may be combined
in any permutation or combination with any one or more of the other examples
provided below or throughout the present disclosure.

[6688] Example 1 1s a communication device, comprising processing
circuitry to: perform a determination to reschedule an electronic comumunication
event, wherein the electronic communication event 1s to be rescheduled from a
prior time to a future time, and wherein the electronic communication event is to
occur between the conmimunication device operated by a user and another
communication device operated by another user; transmit, to an event scheduoling
service, a request for rescheduling the electronic communication event, wherein
the request for the rescheduling includes contextual information related to a state
of the user, and wherein the contextual information indicates a state of the
communication device and activity of the user; and receive, from the event

scheduling service, a contextual action option for rescheduling the electronic
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communication cvent, wherein the event scheduling service provides a proposed
event reschedule time and event schedoling parameters in the contextual action
option in response to processing of the contextual information; wherein the event
scheduling service uses a trained machine learning model to determine the
5  proposed event reschedule time and the event scheduling parameters based on

the contextual information related to the state of the user.
[6681] In Example 2, the subject matier of Example 1 optionally includes the
processing circuitry further to: receive a selection of the contextual action option
from the user to confirm the proposed event reschedule time and the event

10 scheduling parameters; and conduct the clectronic communication event at the
proposed event reschedule time based on the event scheduling parameters,
wherein the electronic communication event is performed by establishing an
electronic communication session from the communication device to the another
conumunication device.

15 [6882] In Example 3. the sabject matter of Example 2 optionally inclades the
processing circuitry further to: output the contextual action option in a listing of
a plurality of proposed contextual action options, wherein the contextual action
option is ranked in the plurality of proposed contextual action options by the
event scheduling service; wherein operations {o receive the selection of the

20 contextual action option include operations to receive a selection of the
contextual action option from the Hsting of the plurality of proposed contextual
action options.
[6083] In Example 4, the subject matter of any one or more of Examples 2--3
optionally include wherein the contextual action option includes a semantic text

25  string that corresponds to a description of the proposed event reschedule time
and the event scheduling parameters.
16684] In Example 5, the subject matter of any one or more of Examples 1-4
optionally include wherein the event scheduling service further evaluates
contextual information of the another user and external state data to determine

30 the proposed event reschedule time and the event scheduling parameters,
wherein the external state data evaluated by the event schedunling service
ncludes at least one of: weather data, traffic data, and event data, and wherein
the weather data, the traffic data, and the event data are obtained from respective

external data sources.
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[6685] In Example 6, the subject matter of any one or more of Examples 1-5
optionally include output a semantic text siring corresponding to the contextual
action option on a display screen of a wearable device, wherein the wearable
device is wirelessly connected to the communication device; and receive a
5  selection of the contextual action option {rom the wearable device, wherein the

selection of the contextual action option confirmus the proposed event reschedule
time and the event scheduling parameters.
[6086] In Example 7, the subject matter of Example 6 optionally includes the
processing circuitry further to: output a reminder of the electronic

10 communication cvent at the proposed event reschedule time, wherein the
reminder corresponds to the contextual action option.
[6687] In Example 8, the subject matter of any one or more of Examples 1-7
optionally mnclude the processing circuitry further to: communicate the proposed
event reschedule time and the event scheduling parameters to the another

15 communication device.
[6688]  In Example 9, the subject matter of Example 8 optionally inclades the
processing circuitry further to: collect activity data from a sensor operating in a
wearable activity sensor device of the user, wherein the contextual information
that indicates the activity of the user includes at least a portion of the activity

20 data; wherein the activity data is used by the trained machine learning model to
determine availability of the user for the electronic communication event; and
wherein the communication device is a network-connected mobile computing
device used by the user.
[6688] In Example 10, the subject matter of any one or more of Examples 1-9

25  optionally inciude wherein the electronic communication event is: a telephone
call, a4 voice-over-IP call, a videoconference, or an online communication
session.
[609¢] Example 11 is a method, comprising electronic operations executed in
processing circuitry of a communication device, wherein the electronic

30 operations include: performing a determination to reschedule an electronic
communication event, wherein the electronic cornmunication event is to be
rescheduled from a prior time to a future time, and wherein the electronic
communication event is to occur between the communication device operated by

a user and another communication device operated by another user; transmitting,
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to an event scheduling service, a request for rescheduling the electronic
communication event, wherein the request for the rescheduling includes
contextual information related to a state of the user, and wherein the contextual
information indicates a state of the cormmmunication device and activity of the
user; and receiving, from the event scheduling service, a contextual action option
for rescheduling the electronic communication event, wherein the event
scheduling service provides a proposed event reschedule time and event
scheduling parameters in the contextual action option in response to processing
of the contextual information; wherein the event schedunling service uses a
traincd machine learning model to determine the proposed event reschedule time
and the event scheduling parameters based on the contextual information related
to the state of the user.

i0691] In Example 12, the subject matter of Example 11 optionally includes:
receiving a selection of the contextual action option {rom the user to confirm the
proposed event reschedule time and the event scheduling parameters; and
conducting the electronic communication event at the proposed event reschedule
time based on the event scheduling parameters, wherein the electronic
conumunication event is performed by establishing an electronic communication
session from the coromunication device to the another commuunication device.
(66921  In Example 13, the subject matter of Example 12 optionally includes:
outputting the contextual action option in a listing of a plurality of proposed
contextual action options, wherein the conlextual action option is ranked in the
plurality of proposed contextual action options by the cvent scheduling service;
wherein receiving the selection of the contextual action option includes receiving
a selection of the contextual action option from the histing of the plurality of
proposed contextual action options.

16693] In Example 14, the subject matter of any one or more of Examples 12~
13 optionally include wherein the contextual action option includes a semantic
text string that corresponds to a description of the proposed event reschedule
time and the event scheduling parameters.

[86094] In Example 15, the subject matter of any one or more of Examples 11—
14 optionally include wherein the event scheduling service further evaluates
contextual information of the another user and external state data to determine

the proposed event reschedule time and the event scheduling parameters,
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wherein the external state data evaluated by the event scheduling service
inchudes at least one of: weather data, traffic data, and event data, and wherein
the weather data, the traffic data, and the event data are obtained from respective
external data sources,

16695] In Example 16, the subject matter of any one or more of Examples 11~
15 optionally include: outputting a semantic text string corresponding to the
contextual action option on a display screen of a wearable device, wherein the
wearable device is wirelessly connected to the communication device; and
receiving a selection of the contextual action option from the wearable device,
wherein the selection of the contextual action option confirms the proposed
event reschedule time and the event scheduling parameters.

[6696] In Example 17, the subject matter of any one or more of Examples 11—
16 optionally include: outpuiting a reminder of the electronic communication
event at the proposed event reschedule time, wherein the reminder corresponds
to the contextual action option.

(66971  In Example 18, the subject matter of any one or more of Examples 11—
17 optionally include: communicating the proposed event reschedule time and
the event scheduling parameters to the another communication device.

[6698] In Example 19, the subject matter of Example 18 optionally includes:
collecting activity data from a sensor operating in a wearable activity sensor
device of the user, wherein the contextual information that indicates the activity
of the user includes at least a portion of the activity data; wherein the activity
data 1s used by the trained machine learning model to determine availability of
the user for the electronic communication event: and wherein the communication
device is a network-connected mobile computing device used by the user.

19099]  In Example 20, the subject matier of any one or more of Examples 11—
19 optionally include wherein the electronic communication event is: a

telephone call, a voice-over-1P call, a videoconference, or an online
communication session.

[6106] Example 21 is at least one machine readable medinm including
istructions, which when executed by a computing system, cause the “computing
system to perform any of the methods of Examples 11-20.

[6191]  Example 22 is an apparatus comprising means for performing any of

the methods of Examples 11-20.
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[6102] Example 23 is an apparatus, comprising: means for performing a
determination to reschedule an electronic communication event, wherein the
clectronic communication event s to be rescheduled from a prior time to a future
time, and wherein the electronic communication event 15 to occur between a
conumunication device operated by a user and another communication device
operated by another user; means for transmitting. to an event scheduling service,
a request for rescheduling the electronic communication event, wherein the
request for the rescheduling includes contextual information related to a state of
the user, and wherein the contextual information indicates a state of the
communication device and activity of the user; and means for receiving, from
the event scheduling service, a contextual action option for rescheduling the
electronic communication event, wherein the event scheduling service provides a
proposed event reschedule time and event scheduling parameters in the
contextual action option in response to processing of the contextual information;
wherein the event scheduling service uses a trained machine learning model to
determine the proposed event reschedule time and the event scheduling
parameters based on the contextual information related to the state of the user.
161031 In Example 24, the subject matter of Example 23 optionally includes
means for receiving a selection of the contextual action option from the user (o
confirm the proposed event reschedule time and the event scheduling
parameters; and means for conducting the electronic communication cvent at the
proposed event reschedule time based on the event scheduling parameters,
wherein the electronic communication event is performed by establishing an
electronic communication session {rom the communication device to the another
communication device.

10104]  In Example 25, the subject matier of Exaraple 24 optionally includes
means for outputting the contextual action option in a listing of a plurality of
proposed contextual action options, wherein the contextual action option is
ranked in the plurality of proposed contextual action options by the event
scheduling service; means for receiving a selection of the contextual action
option from the listing of the plurality of proposed contextual action options.
16105] In Example 26, the subject matter of any one or more of Examples 24~

25 optionally include wherein the contextual action option includes a semantic
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text string that corresponds to a description of the proposed event reschedule
time and the event scheduling parameters.

[61906] In Example 27, the subject matter of any one or more of Examples 23—
26 optionally include wherein the event scheduling service {urther evaluates
contextual information of the another user and external state data to determine
the proposed event reschedule time and the event scheduling parameters,
wherein the external state data evaluated by the event scheduling service
includes at least one of: weather data, traffic data, and event data, and wherein
the weather data, the traffic data, and the event data are obtained from respective
external data sources.

(61071  In Example 28, the subject matter of any one or more of Examples 23—
27 optionally inchude means for outputting a semantic text string corresponding
to the contextual action option on a display screen of a wearable device, wherein
the wearable device is wirelessly connected to the communication device; and
means for receiving a selection of the contextual action option {rom the wearable
device, wherein the selection of the contextual action option confirms the
proposed event reschedule time and the event scheduling parameters.

16108] In Example 29, the subject matter of any one or more of Examples 23~
28 optionally include means {or oulputting a rerminder of the electronic
communication event at the proposed event reschedule time, wherein the
reminder corresponds to the contextual action option.

[0109]  In Example 30, the subject matter of any one or more of Examples 23—
29 optionally include means for communicating the proposed cvent reschedule
time and the event scheduling parameters to the another communication device.
[6118] In Example 31, the subject matter of Example 30 optionally includes
means for collecting activity data from a sensor operating in a wearable activity
sensor device of the user, wherein the contextual information that indicates the
activity of the user inchudes at least a portion of the activity data; wherein the
activity data is used by the trained machine learning model to determine
availability of the user for the electronic communication event; and wherein the
communication device is a network-connected mobile computing device used by
the user.

[6118]  In Example 32, the subject matter of any one or more of Examples 23—

31 optionally include wherein the electronic communication event is: a
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telephone call, a voice-over-1P call, a videoconference, or an online
communication session.

[6112] Example 33 is a server computing system, comprising: an electronic
storage; a processor and memory; a database system implemented with the
processor, the memory, and the electronic storage; and a schedule data
processing component to: receive a request to reschedule an electronic
communication event, wherein the electronic communication event is to be
rescheduled from a prior time to a future time, and wherein the electronic
communication event is to occur between a first communication device operated
by a first user and a second communication device operated by a second user;
receive contextual information related to a state of the first user, and wherein the
contextual information indicates a state of the first communication device and
activity of the first user; and operate a trained machine learning model to
determine a contextual action option for rescheduling the electronic
communication event, based on the contextual information related (o the state of
the first user; and transmit, in response to the request and the countextual
information, the contextual action option, a proposed event reschedule time, and
event scheduling parameters for the electronic conmumunication event.

[6113] In Example 34, the subject matter of Example 33 optionally includes
wherein the schedule data processing component is further to: receive additional
contextual information related to a state of the second user, wherein the
additional contextual information indicates a state of the second communication
device and activity of the second user; wherein operation of the trained machine
learning model to determine the proposed event reschedule time and the event
scheduling parameters for the electronic communication event is further based
on the additional contextual information related to the state of the second user.
i61i4] In Example 35, the subject matter of any one or more of Examples 33~
34 optionally include wherein operation of the trained machine learning model to
determine the proposed event reschedule time and the event scheduling
parameters includes an evaluation of constraints and behavioral inputs for the
first user and the second user.

i6115] In Example 36, the subject matter of any one or more of Examples 33~
35 optionally include an external data processing component to obtain external

state data, wherein the external state data is used by the trained machine learning
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model to determine constraints for the proposed event reschedule time and event
scheduling parameters for the electronic communication event.

[6116] In Example 37, the subject matter of Example 36 optionally includes
wherein the external state data evaluated includes at least one of: weather data,
traffic data, and event data; and wherein the weather data, the traffic data, and
the event data are obtained from respective external data sources.

[6117] In Example 38, the subject matter of any one or more of Examples 33—
37 optionally include wherein the contextual information further indicates
location data of the first communication device and the second communication
device.

[0118]  In Example 39, the subject matter of any one or more of Examples 33—
38 optionally include wherein the schedule data processing component is further
to: generate a listing of a plurality of proposed contextual action options,

wherein the plurality of proposed contextual action options includes the
contextual action option; wherein the contextual action option is ranked in the
plurality of proposed contextual action options, and wherein the contextual
action option is transmitted with the listing of the plurality of proposed
contextual action options; and wherein the contextual information related to the
state of the first user is used by the trained machine learning model (o generate a
ranking of the plurality of proposed contextual action options.

[6119] In Example 40, the subject matter of any one or more of Examples 33—
39 optionally include a data model training component, to: collect external data
from external state sources; coliect user data of the first user from the first
communication device; and train the machine learning model for the first user,
based on the external data and the user data, to predict schedule availability of
the first user.

i6126] In Example 41, the subject matter of any one or more of Examples 33~
40 optionally include wherein the trained machine learning model is trained for
the first user based on prior contextual information obtained from historical
activities of the first user.

{0821] In Example 42, the subject matter of any one or more of Examples 33—
41 optionally include wherein the electronic communication event is: a
telephone call, a voice-over-1P call, a videoconference, or an online

communication session.
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(6122} Example 43 is a method, comprising electronic operations executed in
processing circuitry of a server computing system, wherein the electronic
operations include: receiving a request to reschedule an electronic
communication event, wherein the electronic communication event 1s (o be
rescheduled from a prior time to a future time, and wherein the electronic
communication event is to occur between a first commaunication device operated
by a first user and a second conununication device operated by a second user;
receiving contextual information related to a state of the first user, and wherein
the contextual information indicates a state of the first communication device
and activity of the first user; operating a trained machine learning model to
determine a contextual action option for rescheduling the electronic
communication event, based on the contextual information related to the state of
the first user; and transmitting, in response to the request and the contextual
information, the contextual action option, a proposed event reschedule time, and
event scheduling parameters for the electronic communication event.

(68231  In Example 44, the subject matter of Example 43 optionally includes:
receive additional contextual information related to a state of the second user,
wherein the additional contextual information indicates a state of the second
conununication device and activity of the second user; wherein operation of the
trained machine learning model to determine the proposed event reschedule time
and the event scheduling parameters for the electronic communication cvent is
further based on the additional contextual information related to the state of the
second user,

[6124] In Example 45, the subject matter of any one or more of Examples 43—
44 optionaily include: determining the proposed event reschedule time and the
event scheduling parameters using an evaloation of constraints and behavioral
inputs for the first user and the second user.

(61257 In Example 46, the subject matter of any one or more of Examples 43~
45 optionally include: obtaining external state data, wherein the external state
data is used by the trained machine learning model to determine constraints for
the proposed event reschedule time and event scheduling parameters for the
electronic communication event.

[6126] In Example 47, the subject matter of Example 46 optionally includes

wherein the external state data evaluated includes at least one oft weather data,
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iraffic data, and event data; and wherein the weather data, the traffic data, and
the event data are obtained from respective external data sources.

(61271 In Example 48, the subject matter of any one or more of Examples 43
47 optionally include wherein the contextual information further indicates
location data of the first communication device and the second communication
device.

[6128] In Example 49, the subject matter of any one or more of Examples 43—
48 optionally include : generating a listing of a plurality of proposed contextual
action options, wherein the plurality of proposed contextual action options
includes the contextual action option; wherein the contextual action option is
ranked in the plurality of proposed contextual action options, and wherein the
contextual action option is transmitted with the listing of the plurality of
proposed contextual action options; and wherein the contextual information
related to the state of the first user is used by the trained machine learning model
o generate a ranking of the plurality of proposed contextual action options.
(01281  In Example 30, the subject matter of any one or more of Examples 43—
49 optionally include: collecting external data from cxternal state sources;
collecting user data of the first user from the first communication device; and
training the machine learning model for the first user, based on the external data
and the user data, to predict schedule availability of the first user.

[613¢] In Example 51, the subject matter of any one or more of Examples 43—
50 optionally include wherein the trained machine learning model is trained for
the first user based on prior contextual information obtained from historical
activities of the {irst user.

[6131] In Example 52, the subject matter of any one or more of Examples 43—
51 optionally include wherein the electronic communication event 1s: a
telephone call, a voice-over-1P call, a videoconference, or an online
communication session.

[6832] Example 53 is at least one machine readable medium including
mstructions, which when executed by a computing systerm, cause the computing
system to perform any of the methods of Examples 43-32.

16133] Example 54 is an apparatus comprising means {or performing any of

the methods of Examples 43-52.
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[6134] Example 55 is an apparatus, comprising: means for receiving a request
to reschedule an electronic communication event, wherein the electronic
communication event is to be rescheduled from a prior time to a future time, and
wherein the electronic commuuication event is to occur between a first
conumunication device operated by a first user and a second conununication
device operated by a secound user; means {or receiving contextual information
related to a state of the first user, and wherein the contextual information
indicates a state of the first communication device and activity of the first user;
means for operating a trained machine learning model to determine a contextual
action option for rescheduling the electronic communication event, based on the
contextual information related to the state of the first user; and means for
transmitting, in response to the request and the contextual information, the
contextual action option, a proposed event reschedule time, and event scheduling
parameters for the electronic communication event.

[6135] In Example 56, the subject matter of Example 55 optionally includes
means for receiving additional contextual information related to a state of the
second user, wherein the additional contextual information indicates a state of
the second communication device and activity of the second user; wherein
operation of the trained machine learning model to determine the proposed event
reschedule time and the event scheduling parameters for the electronic
communication event is further based on the additional contextual information
related to the state of the second user.

[6136] In Example 57, the subject matter of any one or more of Examples 55~
56 optionally include means for determining the proposed event reschedule time
and the event scheduling parameters using an evaluation of constraints and
behavioral inputs for the first user and the second user,

161371 In Example 5§, the subject matter of any one or more of Examples 55~
57 optionally include means for obtaining external state data, wherein the
external state data is used by the trained machine learning mode] to determine
constraints for the proposed event reschedule time and event scheduling
parameters for the electronic communication event.

16138] In Example 59, the subject matter of Example 58 optionally includes

wherein the external state data evaluated includes at least one oft weather data,
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iraffic data, and event data; and wherein the weather data, the traffic data, and
the event data are obtained from respective external data sources.

[6139] In Example 60, the subject matter of any one or more of Examples 35—
59 optionally include wherein the contextual information further indicates
location data of the first communication device and the second communication
device.

[6148] In Example 61, the subject matter of any one or more of Examples 55—
60 optionally include means for generating a listing of a plurality of proposed
contextual action options, wherein the plurality of proposed contextual action
options includes the contextual action option; wherein the contextual action
option is ranked in the plurality of proposed countextual action options, and
wherein the contextual action option is transmitted with the listing of the
plurality of proposed contextual action options; and wherein the contextual
information related to the state of the first user is used by the trained machine
learning model to generate a ranking of the plorality of proposed countextual
action options.

{0141} In Example 62, the subject matter of any one or more of Examples 35—
61 optionally include means for collecting external data from external state
sources; means for collecting user data of the first user from the first
communication device; and means for training the machine learning model for
the first user, based on the external data and the user data, to predict schedule
availability of the first user.

(6142} In Example 63, the subject matter of any one or more of Examples 55~
62 optionally include wherein the trained machine learning model is trained for
the first user based on prior contextual information obtained from historical
activities of the first user.

16143] In Example 64, the subject matter of any one or more of Examples 55~
63 optionally include wherein the clectronic communication event is: a
telephone call, a voice-over-IP call, a videoconference, or an online
communication session.

[0844] Example 65 is a system, comprising: a wearable device, comprising: a
sensor; sensor logic circuiiry to obtain activity data from the sensor, the activity
data indicating activity of a user of the wearable device that is sensed by the

sensor; a touchscreen to output a user interface and receive input of an indication
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to reschedule an electronic communication event; and a wireless transceiver to
communicate the activity data and the indication to reschedule the electronic
communication event; and a computing device, comprising: a processor and
memory: a wireless transceiver to receive the activity data and the indication
5  from the wearable device to reschedule the electronic communication event; a

sensor data processing component inplemented with the processor and the
memory, the sensor data processing component to determine activity of the user
based on the activity data received from the wearable device; a user state
processing component implemented with the processor and the memory, the user

10 state processing component to generate contextual information related to a state
of the user, wherein the contextual information indicates a state of the computing
device and the activity of the user; and an event model data processing
cornponent implemented with the processor and the memory, the event model
data processing component to: transmit, {0 an event scheduling service, a request

15 toreschedule the electronic communication event, wherein the request includes
the contextual information related to a state of the user: and receive, from the
cvent scheduling service, a contextual action option for rescheduling the
electronic communication event:; wherein the electronic communication event is
to occur between the computing device operated by the user and another

20 communication device operated by another user; wherein the event scheduling
service provides a proposcd event reschedule time and cvent scheduling
parameters in the contextual action option in response to processing of the
contextual information; wherein the event scheduling service uses a trained
machine learning model to determune the proposed event reschedule time and the

25  event scheduling parameters based on the contextual information related to the
state of the user; and wherein the activity data 1s used by the trained machine
learning model to determine availability of the user to reschedule the electronic
communication event.
(61451  In Example 66, the subject matter of Example 63 optionally includes a

30 server to host the event scheduling service, the server comprising: electronic
storage; a processor and memory; a database system implemented with the
processor, the memory, and the electronic storage of the server, the database
systemn to store the trained machive learning model; a schedule data processing

component to: receive the request {o reschedule the electronic communication
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event; receive contextual information related to a state of the user, wherein the
contextual information indicates a state of the computing device and activity of
the user; and operating the trained machine learning model to determine the
contextual action option for rescheduling the electronic communication event,

5 based on the contextual information related to the state of the user; and transmit,
in response to the request and the contextual information, the countextual action
option, the proposed event reschedule time, and the event scheduling parameters
for the electronic communication event.
i0846] In Example 67, the subject matter of Example 66 optionally includes

10 wherein the contextual information further indicates location data of the user
computing device operated by the user.

[6147] In Example 68, the subject matter of any one or more of Examples 66—
67 optionally include wherein the schedule data processing component is further
to: generate a listing of a plurality of proposed contextual action options,

15 wherein the plurality of proposed contextual action options includes the
contextual action option; wherein the contextual action option 1s ranked in the
plurality of proposed contextual action options, and wherein the contextual
action option is transmitted with the listing of the plurality of proposed
contextual action options; and wherein the contextnal information related to the

20 state of the user is used by the trained machine learning model to generate a
ranking of the plurality of proposed contextual action options.

{31481 In Example 69, the subject matter of Example 68 optionally includes
the server further comprising: an external data processing component to obtain
external state data, wherein the external state data is used by the trained machine

25  learning model to determine constraints for the proposed event reschedule time
and event scheduling parameters for the electronic communication event.

161491 In Example 70, the subject matter of Example 69 optionally includes
wherein the external state data evaluated by the event scheduling service
inchides at least one of: weather data, traffic data, and event data; and wherein

30 the weather data, the traffic data, and the event data are obtained from respective
external data sources.
i6156] In Example 71, the subject matter of any one or more of Examples 69—
70 optionally include wherein the schedule data processing component is further

to: receive additional contextual information related to a state of the another
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user, wherein the additional contextual information indicates a state of the
another communication device and activity of the another user; wherein
operating the trained machine learning model to determine the proposed cvent
reschedule time and the event scheduling parameters for the electronic
conumunication event are further based on the additional contextual information
related to the state of the another user.

[6151] In Example 72, the subject matter of any one or more of Examples 65—
71 optionally include wherein the touchscreen is further to output a scmantic text
string corresponding to the contextual action option in the user interface, and
wherein the user interface includes features to receive the request to reschedule
the electronic communication event.

[6152] In Example 73, the subject matter of Example 72 optionally includes
the user computing device further comprising: a speaker to output audio related
to the electronic communication event; and a microphone to receive andio
related to the electronic communication event.

(01531  In Example 74, the subject matter of any one or more of Examples 65—
73 optionally include wherein the electronic communication cvent s a
telephone call, a voice-over-1P call, a videoconference, or an online
copununicalion session.

10154} ‘xample 75 1s a computing device, comprising: a user state processing
component implemented with a processor and memory, the user state processing
component to: generate contextual information related to a state of a user,
wherein the contextual information indicates a state of the computing device and
user activity determined by the computing device; and an event model data
processing component implemented with the processor and the memory, the
event model data processing component to: transmit, o an event scheduling
service, a request to reschedule an electronic conmmmunication event, wherein the
reguest includes the contextual information related to a state of the user; and
recetve, from the event scheduling service, a contextual action option for
rescheduling the electronic communication event.

[0855] 1o Example 76, the subject matter of Example 75 optionally includes
wherein the electronic communication event is to occur between the computing
device operated by the user and another comimunication device operated by

another user.
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[6136] In Example 77, the subject matter of Example 76 optionally includes
wherein the event scheduling service provides a proposed event reschedule time
and event scheduling parameters in the contextual action option in response to
processing of the contextual information.

16157] In Example 7§, the subject matter of Example 77 optionally includes
wherein the event scheduling service uses a trained machine learning model to
determine the proposed event reschedule time and the event scheduling
parameters based on the contextual information related to the state of the user.
{0158] In Example 79, the subject matter of any one or more of Examples 75—
78 optionally include wherein the clectronic communication event is; a
telephone call, a voice-over-IP call, a videoconference, or an online
communication session.

[6159]  Io the above Detailed Description, various features may be grouped
together to streamline the disclosure. However, the claims may not set forth
every feature disclosed herein as embodiments may feature a subset of said
features. Further, embodiments may include fewer features than those disclosed
in g particular example. Thus, the following claims are hereby incorporated into
the Detailed Description, with a claim standing on its own as a separate

embodiment,
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CLAIMS

What is claimed is:

I. A communication device, comprising processing circuitry to:
perform a determination to reschedule an electronic communication
5 event, wherein the electronic communication event is to be
rescheduled from a prior time to a {uture time, and wherein the
electronic communication event is to occur between the
communication device operated by a user and another
communication device operated by another user;

10 transnul, to an event scheduling service, a request for rescheduling the
electronic communication event, wherein the reqguest for the
rescheduling includes contextual information related (o a state of
the user, and wherein the contextual information indicates a state
of the communication device and activity of the user; and

15 recetve, from the event scheduling service, a contextual action option {or
rescheduling the clectronic communication event, wherein the
event scheduling service provides a proposed event reschedule
time and event scheduling parameters in the contextual action
option in response to processing of the contextual information;

20 wherein the event scheduling service uses a trained machine learning
model to determine the proposed event reschedule time and the
event scheduling parameters based on the contextual information

related (o the state of the user.

25 2. The communication device of clairn 1, the processing circuitry further to:
receive a selection of the contextual action option from the aser to
confirm the proposed event reschedule {ime and the event
scheduling parameters; and
conduct the electronic commmunication event at the proposed cvent
30 reschedule time based on the event scheduling parameters,
wherein the electronic communication event is performed by
establishing an electronic commuunication session from the

communication device to the another communication device.
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3. The communication device of claim 2, the processing circuitry farther to:

output the contextual action option in a listing of a plurality of proposed

contextual action options, wherein the contextual action option is
5 ranked in the plurality of proposed contextual action options by

the event scheduling service;

wherein operations to receive the selection of the contextual action
option include operations to receive a selection of the contextual
action option from the listing of the plurality of proposed

10 contextual action options.

4, The communication device of claim 2,
wherein the contextual action option includes a semantic text string that
corresponds o a description of the proposed event reschedule

15 time and the event scheduling parameters,

5. The communication device of claim 1,
wherein the event scheduling service further evaluates contextual
mformation of the another user and external staie data to
20 determine the proposed event reschedule time and the event
scheduling parameters,
wherein the external state data evaluated by the event scheduling service
includes at least one oft weather data, traffic data, and event data,
and
25 wherein the weather data, the traffic data, and the event data are obtained

from respective external data sources,

6. The communication device of claim 1,
output a semantic text string corresponding to the contextual action
30 option on a display screen of a wearable device, wherein the
wearable device is wirelessly connected to the communication
device; and
recetve a selection of the contextual action option from the wearable

device, wherein the selection of the contextual action option
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=~

10.

11.

confirms the proposed event reschedule time and the event

scheduling parameters.

The coromunication device of clairn 6, the processing circuitry further to:
cutput a reminder of the electronic communication event at the proposed
event reschedule time, wherein the reminder corresponds to the

contextual action option.

The communication device of claim 1, the processing circuitry further to:
communicate the proposed event reschedule time and the event

scheduling parameters to the another communication device.

The coromunication device of clairn 8, the processing circnitry further to:
collect activity data from a sensor operating in a wearable activity sensor
device of the user, wherein the contextual information that

indicates the activity of the user includes at least a portion of the
activity data;

wherein the activity data is used by the trained machine learning model
to deterroine availability of the user for the electronic
communication event; and

wherein the communication device is a network-connected mobile

computing device used by the user.

The communication device of ¢claim 1,
wherein the electronic communication event is: a telephone call, a voice-
over-1P call, a videoconference, or an online cormmunication

session.

A method, comprising electronic operations executed in processing

circuitry of a communication device, wherein the electronic operations include:

performing a determination to reschedule an electronic communication
event, wherein the electronic communication event is o be
rescheduled from a prior time to a future time, and wherein the

electronic communication event is to occur between the
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communication device operated by a user and another
communication device operated by another user;
transmiiting, to an event scheduling service, a request for rescheduling
the electronic communication event, wherein the request {or the
5 rescheduling includes contextual information related to a state of
the user, and wherein the contextual information indicates a state
of the communication device and activity of the user; and
receiving, from the event scheduling service, a contextual action option
for rescheduling the electronic communication event, wherein the
10 cvent scheduling service provides a proposed cvent reschedule
time and event scheduling parameters in the contextual action
option in response to processing of the contextual information;
wherein the event scheduling service uses a trained machine learning
model to determine the proposed event reschedule time and the
15 event scheduling parameters based on the contextual information

related to the state of the user.

12. The method of claim 11, wherein the electronic operations further
include:

20 recetving a selection of the contextual action option from the user to
confirm the proposed event reschedule time and the event
scheduling parameters; and

conducting the electronic communication event at the proposed event
reschedule time based oo the event scheduling parameters,

25 wherein the electronic communication event is performed by
establishing an electronic communication session from the

communication device to the another communication device.

13. The method of claim 12, wherein the electronic operations further
30 include:
outputting the contextual action option in a listing of a phurality of
proposed contextual action options, wherein the contextual action
option is ranked n the plurality of proposed contextual action

options by the event scheduling service;
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wherein receiving the sclection of the contextual action option includes
receiving a selection of the contextual action option from the

listing of the plurality of proposed contextual action options.

5 14. The method of claim 12,
wherein the contextual action option includes a semantic text string that
corresponds to a description of the proposed event reschedule

tirne and the event scheduling parameters.

10 15 The method of claim 11,
wherein the event scheduling service further evaluates contextual
information of the another user and external state data to
determine the proposed event reschedule time and the event
scheduling parameters,

15 wherein the external state data evaluated by the eveunt scheduling service
includes at least one of: weather data, traffic data, and event data,
and

wherein the weather data, the traffic data, and the event data are obtained
from respective external data sources.

20

16. The method of claim 11, wherein the electronic operations further
inclode:
outputting a semantic text string corresponding to the contextual action
option ou a display screen of a wearable device, wherein the

25 wearable device is wirelessly connected to the communication

device: and
receiving a selection of the contextual action option from the wearable
device, wherein the selection of the contextual action option
confirms the proposed event reschedule time and the event

30 scheduling parameters.
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20

17. The method of claim 11, wherein the electronic operations further
include:
outputting a reminder of the electronic conumunication cvent at the
proposed event reschedule time, wherein the reminder

coiresponds to the contextual action option.

18. The method of claim 11, wherein the electronic operations further
include:
communicating the proposed event reschedule time and the event

scheduling parameters to the another communication device.

19. The method of claim 18, wherein the electronic operations further
include:
collecting activity data from a sensor operating in a wearable activity
sensor device of the user, wherein the contextual information that
indicates the activity of the user includes at least a portion of the
activity data;
wherein the activity data is used by the trained machine learning model
to deterroine availability of the user for the electronic
communication event; and
wherein the communication device is a network-connected mobile

computing device used by the user.

20. The method of claim 11,
wherein the electronic communication event is: a telephone call, a voice-
over-1P call, a videoconference, or an online cormmunication

session.

21. Al least one machine readable mediom including instructions, which
when executed by a computing system, cause the computing system to perform

any of the methods of claims 11-20.

22. Axn apparatus comprising means for performing any of the methods of

claims 11-20.
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A system, comprising:
a wearable device, comprising:
a ensor;

5 sensor logic circuitry to obtain activity data from the sensor, the
activity data indicating activity of a user of the wearable
device that is sensed by the sensor;

a touchscreen to output a user interface and receive input of an
mdication lo reschedule an electronic communication

10 cvent; and

a wireless transceiver to communicate the activity data and the
indication to reschedule the electronic communication
event; and

a computing device, comprising:
15 a processor and mermory;

a wireless transceiver to receive the activity data and the
indication from the wearable device to reschedule the
clectronic communication event;

a sensor data processing cornponent implemented with the

20 processor and the memory, the sensor data processing
component to determine activity of the user based on the
activity data received from the wearable device;

a user state processing component implemented with the
processor and the memory, the user state processing

25 component to gencrate contextual information related to a
state of the user, wherein the contextual information
indicates a state of the computing device and the activity
of the user; and

an event model data processing component implemented with the

30 processor and the memory, the event model data

processing component {o:

transmit, to an event scheduling service, a request to

reschedule the electronic communication event,
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wherein the request includes the contextual
information related to a state of the user; and
recetve, from the event scheduling service, a contextual
action option for rescheduling the electronic
5 conumunication event;
wherein the electronic comrounication event 1S to occur between the
computing device operated by the user and another
communication device operated by another user;
wherein the event scheduling service provides a proposed event

10 reschedule time and event scheduling parameters in the
contextual action option in response to processing of the
contextual information;

wherein the event scheduling service uses a trained machine learning
model to determine the proposed event reschedule time and the

15 event scheduling parameters based on the contextual information
related to the state of the user; and

wherein the activity data is used by the trained machine learning model
to determine availability of the user to reschedule the electronic
communication event.

20

24. The system of claim 23, further comprising a server to host the event
scheduling service, the server comprising:

electronic storage;

a processor and memory;

25 a database system implemented with the processor, the memory, and the
electronic storage of the server, the database system to store the
trained machine learning model;

a schedule data processing component to:
receive the request to reschedule the electronic communication

30 event;
receive contextual information related to a state of the user,

wherein the contextual information indicates a state of the

computing device and activity of the user; and
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operating the trained machine learning model to determine the
contextual action option for rescheduling the electronic
conmmnunication event, based on the contextual
information related o the state of the user: and
5 transmit, in response o the request and the contextual
nforroation, the contextual action option, the proposed
event reschedule time, and the event scheduling

parameters for the electronic communication cvent.

10 25 The system of claim 24, wherein the schedule data processing component
is further to:
generate a listing of a plurality of proposed contextual action options,
wherein the plurality of proposed contextual action options
includes the contextual action option;

15 wherein the contextual action option is ranked in the plurality of
proposed contextual action options, and wherein the contextual
action option is transmitted with the listing of the plurality of
proposed contextual action options; and

wherein the contextual information related to the state of the user is used
20 by the trained machine learning model to generate a ranking of

the plurality of proposed contextual action options.

26. The system of claim 24, the server further comprising:
an exiernal data processing component to obtain external state data,

25 wherein the external state data is used by the trained machine
learning model to determine constraints for the proposed event
reschedule time and event scheduling parameters for the
electronic communication event;

wherein the external state data evaluated by the event scheduling service

30 includes at least one of: weather daia, traffic data, and event data;

and
wherein the weather data, the traffic data, and the event data are obtained

from respective external data sources.
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