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(57) Abstract: In various example embodiments, devices including a wearable device may be associated to share information and
coordinate data between the devices as part of a coordination between relationship wearables. For example, a first wearable device
and a second device, each associated with different users, may provide data to a history analysis module. The history analysis mod -
ule may analyze this data for coordinated relationship patters made up of repeated events Coordinated relationship data may be gen -
erated by this analysis, and then used by a current data analysis module to analyze an incoming stream of current data from at least
one of the devices. When a repeated status value is identified within the current data stream, a coordination communication may be
initiated.
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COORDINATING RELATIONSHIP WEARABLES

REFERENCE TO RELATED APPLICATION

{06001} This application claims the benefit of priority of U.S. Application
No. 14/569,518, filed December 12, 2014, which is hereby incorporated by

reference in its entirety.

TECHNICAL FIELD

{0002} Embodiments of the present disclosure relate generally to wearable

electronics, and, more particularly, to a coordinating data between multiple

devices.
BACKGROUND
10003} Wearable devices include small electronic systems with sensors and

other inputs that meet be used together information about a wearer. Watches,
bracelets, armbands, and other such wearable items may be integrated with
electronic components and sensors as part of a user’s clothing or worn
accessory. Many such devices exist to provide information to the wearer and
about the wearer from an individual device. Embodiments described herein
include improved systems and methods for managing multiple wearable devices

for multiple users in a coordinated fashion.

BRIEF DESCRIPTION OF THE DRAWINGS

{0004} Various ones of the appended drawings merely tlustrate example
embodiments of the present disclosure and cannot be considered as limiting its
SCope.

{6005] FIG. 1A illustrates system for coordinated relationship wearables
according to one example embodiment.

10006} FIG. 1B illustrates additional aspects of a system for coordinated
relationship wearables according to one example embodiment.

{0007} FIG. 2 1s a flowchart itHustrating aspects of a method of
coordinating relationship wearables according to some example embodiments.
{0008} FIG. 3 illustrates a method of coordinating relationship wearables

according to some example embodiments.
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10009} FIG. 4 illustrates another system for coordinated relationship
wearables according to one example embodiment.

{6010} FIG. 5A illustrates one implementation of coordinated data between
two devices according to some example embodiments for coordinating
relationship wearables.

{0011} FIG. 5B illustrates another implementation of coordinated data
between two devices according to an example embodiments for coordinating
relationship wearables.

{0012} FIG. 6A depicts an example mobile device and mobile operating
system interface, according to some example embodiments.

{0013} FIG. 6B depicts an example mobile device and mobile operating
system: interface, according to some example embodiments.

{0014} FIG. 7 1s a block diagram illustrating an example of a software
architecture that may be installed on a machine, according to some example
embodiments.

{0015] FIG. 8 illustrates a diagrammatic representation of a machine in the
form of a computer system within which a set of instructions may be executed
for causing the machine to perform any one or more of the methodologies
discussed herein, according to an example embodiment.

{0016} The headings provided herein are merely for convenience and do

not necessarily atfect the scope or meaning of the terms used.

DETAILED DESCRIPTION

{00617} The description that follows includes systems, methods, technigues,
instruction sequences, and computing machine program products that embody
iltustrative embodiments of the disclosure. In the following description, for the
purposes of explanation, numerous specific details are set forth in order to
provide an understanding of various embodiments of the inventive subject
maiter. H will be evident, however, to those skilled in the art, that embodiments
of the inventive subject matter may be practiced without these specific details.

In general, well-known 1nstruction instances, protocols, structures, and
techniques are not necessarily shown in detail.

10018} This description relates to devices, systems, and methods associated

with wearable electronics, and, more particularly, to coordinating data between a
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wearable device and another device based on an identified relationship between
the devices. For example, two people may each wear wearable devices such as
rings, bracelets, or watches. Each of these wearable devices may generate
biometric data. A system for coordinating relationship wearables may collect
this biometne data and integrate this data with other history data such as social
media data. This history data may be analyzed to identify patterns. The
identification of such patterns may be assisted by tnputs from one or both of the
users, or may be based on system options or models. Once patterns are identified
using the history data, current streams of biometric data or other data may be
sent to the system. This data stream may be analyzed for indicators that an event
from the repeated pattern 1s occurring. Once an indicator that the pattern is
occurring is identified by the system, the system may initiate a communication
to one or both of the system users associated with the devices.

10019} In a specific example, a first user may wear a bracelet that includes
a heart rate sensor. A set of history data may include heart rate measurements
from the heart rate sensor as well as information from a social media network
site, inputs from a second user’s device identifying a relationship state, images
of a user’s face, or any other such data associated with the user or the context tn
which the user is operating. As the system gathers more and more history data,
patterns may be identifiable within the history data. For example, one
identifiable event that occurs regularly at a certain day and time may be
associated with a particular set of data.

10020} Data for a the first user may particularly include (1) the first user’s
wearable device providing GPS position data identifying the user as being a
driver in a car, {2} the heart rate sensor data tdentifying that the user’s heart rate
is elevated for an extended period of time while driving, and (3) calendar data
identifying the date and time as between ¢ and 8 PM on a Monday. Data fora
second user that has been associated with the first user by a system registration
may independently generate a user input or social media data indicating that
between 7 and 8:30 PM on the same date associated with the event data above,
the second user input to a rnood category value indicating that the first user was
exhibiting high tension and stress levels.

{0021} A system for coordinating relationship wearables may analyze a set

of history data to determine that the above event identified by this data repeats



WO 2016/094623 PCT/US2015/064928

with an identifiable level of regularnity. The system may flag this pattern of
repeated events as a coordinated relationship patiern between the users. As the
system: continues to gather data inchuding near real-time streams of data from the
wearable device or other similar such streams of data, the system may identify
values from the repeated event which may be used as o predict that the event is
occurring in the predictably repeated fashion. These values may be used to
generate a trigger threshold. The trigger threshold may be compared against
incoming data, and when a portion of the incoming data meets the trigger
threshold, the system may initiate a coordination communication to either or
both users. This communication may simply notify the users that the system is
predicting an additional event from the coordinated relationship pattern.

16022} The communication may additionally or alternatively initiate any
action selected by either or both users. For example, the second user may input a
system setting so that the coordination communication may initiate an automatic
purchase that was preselected by a second user. In the specific example above,
when the system receives current data indicating the users position in a car
combined with the date, time, and threshold heart rate levels, this identification
of the trigger may automatically communicate a food delivery purchase message
with payment and a request for delivery at within 30 minutes.

{0023] As described herein a “repeated status value” refers to a portion of
a data stream or a set of device data from a wearable device which is associated
with a repeated event and which 1s used by a history analysis module to generate
a trigger threshold. A “coordinated status value” refers to a portion of a data
stream or a set of device data associated with the same repeated event as the
repeated status value, but the coordinated status value is not used to generate the
trigger threshold. A “trigger threshold” refers to a value or a window or set of
values which may be compared against a current data strean to identify a
portion of the current data stream that 1s sufticiently similar to the repeated
status value to be used as an indication that an instance of the repeated event i3
cccurring. In the example above, any of the position data (indicating the user is
in the car), time data (indicating when the user is in the car), and heart rate data
(indicating a high heart rate} may be part of a repeated status value. The social
network data or user input data from a second user may be part of a coordinated

status value indicating a stressed state for the user. The trigger threshold may be
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a range of values associated with each element of the repeated status value, such
as {threshold position = in car; threshold time = Monday 6-8PM; threshold heart
rate = 100-160 BPM )

{0024} FIG. 1A illustrates a block diagram of one embodiment of a system
100 for coordinating relationship wearables. FIG. 1B ilustrates additional
aspects of system 100. Such a system may operate to identify patterns,
identifying triggers tn current data predicting a repetition of an event in the
pattern, and initiate a coordination communication in response to identification
of such a trigger. System 100 as illustrated by FIG. 1A includes a first wearable
device 110 a second device 120 and an analysis device 130, As part of system
10G operation, first wearable device 110, second device 120, and analysis device
130 communicate via network 104, FIG. IB shows additional elements of a first
user 101, a second user 102, a first user mobile device 111, and a plurality of
second user wearable devices 121

{0025} MNetwork 104 may be a wide area network such as the Internet, a
focal area network implemented with a single wireless access point, a wired
network, a cellular communication network, or any other such network that may
enable communication between devices.

10026} First wearable device 110 is illustrated in FI1G. 1B as a wearable
wristband. In other embodiments, first wearable device 110 may be sirmilar to
any of a plurality of second user wearable devices 121, which may include a
wristband, a watch, a belt, a pair of eyeglasses, a headset, and armband, or any
other such wearable device with integrated electronics including sensors 112,
input device 114, and communication module 116, Any such wearable devices
may be similar to FKG. 1B further shows the first wearable device 110
communicating with network 104 via first user mobile device 111, In other
embodiments, first wearable device 110 may communicate directly with network
104 without the assistance of an intermediate mobile device. In certain
embodiments of the first wearable device 110, input device 114 and
communication module 116 may be part of the same module. In such
embodiments, the only control input to first wearable device 110 may be a
wireless communication module 116 having a communication input. In other
embodiments, input device 114 may be a mechanical button, a touchsereen

interface, or any other such input mechanism described herein. Sensors 112 may
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include heart rate monitors, blood pressure monitors, camera elements, position
measuring the elements, gyroscopes, accelerometers, or any other such sensor
element. Additional embodiments of sensors are described below with respect to
FIG. 8. In certain embodiments, communication module 116 may be imtegrated
with one or more sensors 112, For example, in certain embodiments and network
storage may independently send and receive information for a particular sensor
112. Additionally, in certain embodiments, first wearable device 110 may
include a processor that receives information from a separate source such as a
social media network fire communication module 116. This information may
then be sent out from first wearable device 110 as part of device data or in
separate data streams alongside other sensor data from sensors 112,

{6027} Second device 120 may be, in certain embodiments, a wearable
device including any deviee described for first wearable device 110, Tn certain
particular embodiments, first wearable device 110 and second device 120 may
each be smart phone devices with integrated sensors. Second device 120 is
shown in FIG. 18 as acting as an interface for other wearable devices 121, In
other embodiments, second device 120 may operate without any other wearable
devices 121 using second device 120 to access network 104, In other
embodiments, second device 120 may simply be a computing device such as a
desktop computer, a tablet computer, a laptop computer, or any other such
computing device. Second device 120 includes input device 124 and
communication module 126. Certain implementations of second device 120 may
optionally inchude sensors 122 similar to sensors 112 described above. In
embodiments of second device 120 without any sensors 122, the coordinated
data provided to a system as history data from second device may simply be data
inputs provided by a keyboard or a user interface to menu and input to the
system as a coordinated data stream from a second user that is associated with a
first user and the first wearable device 110.

{0028] Aunalysis deviee 130 includes communication module 132, memory
module 136, history analysis module 134, and current data analysis module 138,
Comunication module 132 may be any hardware, software, or fitmware
module that enables communication with first wearable device 110 and second
device 120 via network 104. In certain embodiments, analysis device 1301s a

network server computer. In other embodiments, analysis device 130 may bea
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virtual computing module implemented on a network server computer that
shares hardware resources with other unrelated systems. In still further
embodiments, analysis device 130 may be a distributed system implemented
across multiple server computer systems. For embodiments where network 104
is a local area network, analysis device 130 may be a desktop computer or laptop
computer.

{0029} History analysis module 134 and current data analysis 138 may
operate as hardware, software, or firmware modules operating on any such
device. History analysis module 134 gathers sensor data from sensors 112 as
well as other data from a variety of different sources that may be selected by
users of first wearable device 110 and second deviee 120. This includes toput
data from input device 114, input data trom input device 124, and relayed
information from any source. This data may be received at the appropniate
analysis module from a communication module 116 or communication module
126. Inn certain embodiments, analysis device 130 may further be
comrunicatively coupled to other server computers including web servers and
web databases that may provide data to analysis device 130, Such data may be
selected by a user of first wearable device 110 or second device 120 and
communicated as a configuration selection to analysis device 130.

{0036] As history analysis module 134 recetves data, it processes this data
using various machine learning algorithms or pattern recognition algorithms to
identify patterns within the data from the two devices. In certain embodiments,
this may include unsupervised training which does not use any additional data
sets to wdentify patterns within the history data but simply searches for repeated
strings of values that occur within the history data. This may include the use of
clustering models, Markov models, structured prediction models, or any other
such model for identifving an event that is repeated as part of a coordinated
relationship pattern.

{0031} In other embodiments, this pattern identification may include
supervised training models which use sets of training data to recognition patterns
within history data. In such embodiments, history analysis module 134 may
identity the types of data that are being received as history data. In one
embodiment, a registration of a first user and the second user with system

accounts may include a device set up which involves the users selecting data
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types to be provided to the system. For example, a user may select heart rate
data, but not position data, to be provided to the systerm. Additionally, in
conjunction with user selecting data types, a user may select coordination types
as a focus for the coordination of the relationship wearables. For example, users
may select a focus on siress patterns. The user configuration inputs selecting
data types and pattern types may be used by a pattern recognition system to
select pattern recognition models and training data sets that may be used to
identify patterns within the history data for the first and second users. The
system may use these configuration selections to identify the individual events
that repeat within a pattern assoctated with the type of pattern selected by the
users. This may further be used to identify trigger values within history data that
predictably occur with each event. This may include triggers which are not
observable by the users. For example, when both users provide wristband
motion data and heart rate data to the system, the history data may associate
certain nighttime sleep movement patters for both wearable devices with a
daytime elevated heart rates for both users. Once an inttial model has corpleted
development of an initial set of triggers, current streams of data analyzed for the
triggers may also be used to update the history data, and the models may
continue to update training data and triggers generated by the supervised training
models.

{6032} Once models and analysis types are selected, etther by the system
alone or with user configuration selections, the history analysis module 134 may
process the received history data using the models and to identify coordinated
relationship patteros. This may also include the generation of a set of
coordinated relationship data that identifies repeated status values within history
data. Subsets of coordinated relationship data may then be stored in memory
module 136, In certain embodiments, coordinated relationship data may be
stored alone with history data that is only from devices associated with a first
and second user. In other embodiments, a database may include sets of
coordinated relationship data for any number of users and devices.

{0033} For example a first user may register a first account and associate a
first set of wearable devices including first wearable device |10 with the first
account a second user may do the sarne with devices including second device

126, The first and second user may then associate their accounts and select
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configuration inputs which initiate a coordinating of relationship wearables for
devices associated with the users. Flistory data may then be generated from the
devices of the two users and analyzed to generate coordinated relationship data.
At the sarne timne, a third user may register an account with a third set of devices.
The first user may also create an association with the third user and the devices
of the third user. History analysis module 134 may additionally analyze a second
set of history information including information from devices of the first user
and information from devices of the third user. History analysis module 134 may
perform the same analysis on the second set of history data as was performed for
the first set of history data. This analysis may be based on user selections which
may be the same or different for different associations between users and user
devices. In certain embodiments, such a first association between the first and
second user may include selection of heart rate and position data. A second
association between the first user the third user may include selection of position
data but not heart rate data. Different models may then be used to analyze the
different sets of history data which result from these user selections. The
different sets of coordinated relationship data tor each pair of users may then be
stored 1n mnemory module 136.

{0034} In additional embodiments, more complex associations including
associations of three users, four users, or any number of users may be generated
by the system or selected as part of a user registration. History analysis module
134 may then use different analysis models and techuiques to identify patterns
within these more complex associations. This may include history data from
sensors, user inputs, and other data sources associated with users in an
association group. Additional details associated with history data that may be
analyzed by history analysis module 134 are particularly discussed below with
respect 10 FEGs. 2 and 5.

{0035} Current data analysis module 138, similar to history analysis
module 134 may operate as hardware, software, firmware, or any combination of
these. Current data analysis module 138 receives a current data stream from first
wearable device 110. This data stream may be coupled with data from other
sources, either at first wearable device 110 or at analysis device 130, Current
data analysis module 138 identifies trigger values, also referred to herein as

repeated status values, which are associated with an event that has been
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identified as part of a coordinated relationship pattern by history analysis module
134, In certain embodiments, a current data stream includes multiple data sets
that are received separately. For example, each set may include all device data
generated over a five minute time period with an analysis device 130 receiving a
new set of data as part of the current data stream every five minutes. This may
include, for example, multiple heart rate measurements taken over the time
period. In alternate embodiments, individual measurements may be
communicated to the current data analysis module 138 as each measurement or
piece of data is created. In such embodiments, ceurrent data analysis module 138
may receive individual heart rate measurements at unpredictable times. In other
embodiments, cornbinations of such data may be used in the current data stream
received at current data analysis module 138, Information received in the
current data stream need not be real-time data. Certain embodiments may,
however, include a time check to verify that the data is sufficiently recent within
system parameters to be relevant to the generation of a coordination
comrpunication. Different user coordination events or patterns may have
different time thresholds for determining relevancy. For example, one
coordinated relationship pattern and associated events may require that data
associated with a trigger threshold have occurred within a time threshold of 30
seconds, while a second different pattern with different events and trigger
thresholds may have a time threshold of 10 minutes.

{0036} In embodiments where the current data analysis module receives a
stream of current data, and none of the data 1s sufficiently current given
relevancy timing thresholds, then the current data may siraply be passed to the
history analysis module 134 for processing and to update the history data and
any identified patterns or events related to the users that generated the current
data stream. Sumilarly, if the current data stream is analyzed by current data
analysis module 138 and no triggers are identified, then the information in the
current data stream may be passed to history analysis module 134 for processing,
{6037} In a current data stream where a trigger is identified by current data
analysis module 138, such a trigger may be identified 1n a variety of different
ways. In certain embodiments, when a user registers for a system and selects
device and data types to be provided to the system, the system may

automatically present trigger options associated with the type of data or type of

10
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device. For example, if heart rate data is selected based on a user’s indication
that a heart rate monitor will be providing data to coordinate relationship
wearables, each user assoctated with a heart rate monitor may provide baseline
heart rate measurement values. These values may be associated with a resting
heart rate and various levels of exercise. In other emboduments, the system may
request a training process, where the wearables are worn, and send a stream of
current data to current data analysis module 138 along with user input device
data providing standardized descriptions of the user’s activity that can be
associated with the data stream. In other embodiments, standardized values
derived from registration information such as a user’s age, weight, or other
details may be used to generate a default set of target thresholds. Such target
thresholds may then be adjusted using history data in a feedback loop with user
feedback or automatic system feedback at any point during system operation.
Just as described above for pattern recognition with history analysis module 134,
the adjustment to threshold values may use a trained or untrained model to adjust
values or value windows of trigger thresholds. Frained models may use history
data not only from the user associated with a trigger threshold, but also for users
with similar profiles or data types.

10038} As detailed above, a trigger threshold may identify any value which
may be associated with a relationship pattern. Elaborating on the initial example
with heart rate data, a trigger threshold may involve a user’s heart rate in a
window between 100 and 160 beats per minute over a period of 5 minutes. Such
a trigger threshold may also include any number of other trigger components,
such as this heart rate occurring between 6PM and 8PM on a weekday when a
focation service identifies the wearable as moving at automobile speeds along
freeway streets when a calendar identifies a certain type of meeting as having
occurred during the day. Such a trigger threshold may thus involve data from
multiple sensors and data sources. Similarly, the trigger threshold may involve
sensors from multiple devices, including a first device associated with a first
user and a second device associated with a second user, where the two devices
have a coordinated relationship association established. Tn such embodiments,
the above trigger threshold may also involve elements associated with the
second device, such as a device location, a heart rate window for the second

user, a recent social media update made on an account associated with the first
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or second user, or any other such threshold that may be associated with this data.
As information in the current data stream 1s received by current data analysis
module 138, the information in the current data stream may be ordered and
associated with a data source. The ordered and identified elements of the current
data stream mailing can be cormpared with any number of trigger thresholds to
identify a match.

{0039} When a repeated status value is identified by current data analysis
module 138, the current data analysis module 138 initiates a coordination
communication. This coordination communication may then be communicated
by communication meodule 132 to second device 120, first wearable device 110,
both, or any other device. In certain embodiments, the coordination
communication may simply list the repeated status value which was identified in
the current data strearn. The coordination commmunication may additionally list
the trigger threshold which was used to identify the repeated status value. In
certain embodiments, a pre-generated message may be sent which is based on
the trigger threshold. For example, any data stream values with element values
within a window of a particular trigger threshold may initiate a communication
with the same message content, such that a current data stream indicating a heart
rate of 110 beats per minute may generate the same message as a current data
strearn indicating a heart rate of 120 beats per minute.

{6040} In certain embodiments, the current data stream values identified
using the trigger threshold may not have a perfect association with the expected
event and the coordinated relationship pattern that is a pattern of the event
repeating 1dentified by the history analysis module. Tn certain embodiments, the
history analysis module may quantify a statistical association between instances
of a portion of a current data stream meeting the trigger threshold and the
occurrence of the event that is part of the coordinated relatiouship patiern. In
such embodiments, the coordination communication may include such statistical
information along with any other content.

{0041} In certain embodiments, a system may have multiple different
trigger thresholds associated with a coordinated relationship pattern. In such an
embodiment, the different trigger thresholds may share certain elements, but
may have different statistical assoctations with the expectation of the event

actually occurring. For example, a first trigger threshold may have a heart rate
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element and a time element. A second trigger threshold may have the heart rate
element, the time element, and a location element. If the first trigger threshold 13
used to identify a first repeated status value where a position associated with the
first repeated status value 1s outside the value of the position element of the
second trigger threshold, then a first coordination communication rnay be sent.
If, as the wearable device’s position changes, and the position identified by the
current content data stream moves into the threshold range for the position
threshold element of the second trigger value while all other elements of the
second trigger threshold are met, then a second different coordination
communication may be sent. Similarly, a system may have multiple different
trigger thresholds associated with different ranges of a data type. For example, if
current data analysis module 138 receives a current data stream with heart rate
data indicating 110 bpm, then a first trigger threshold may be used to imitiate a
first coordination communication to a second user. i, however, a current data
analysis module 138 receives a current data stream with heart rate data
indicating 200 beats per minute, then a second trigger threshold may identify an
emergency status value which is used to initiate a second coordination
communication to the second user and an emergency communication 1o a
medical service. In such an embodiment, a current data analysis module 138
receiving the current data stream with a heart rate indicating 50 beats per minute
and a particular position and movement pattern may be used to send a third
different message to the second user, for example indicating that the first user is
sleeping.

{0042} In additional alternative embodiments, analysis device 130 may
include a separate optional reporting module, or reporting functionality may be
integrated with history analysis module 134, In such embodiments, in addition to
analysts device 130 generating and communicating coordination
communications, reports may be generated identifying any coordinated
relationship patteros frorn history analysis rnodule 134, any trigger thresholds
input by a user or generated by a system model, any statistical associations
between various trigger thresholds and coordinated relationship patterns, details
of any coordination communication sent by a system, details of any user
accessing any coordinated relationship data stored by the system, or any other

such system: details.
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10043} FIG. 2 illustrates a flowchart showing aspects of coordinating
relationship wearables according to certain example embodiments. For the
purposes of tllustration, FIG. 200 is described with respect to system 100 of
FiGs. 1A and 1B. In alternative implementations, the operations of FIG. 2 may
be implemented in any other system which may be used for coordinating
relationship wearables as described herein.

{0044} In operation 250, first user 101 registers for a first relationship
account assoctated with analysis device 130. Such a registration process may
involve the first user 101 providing personal details which may be used by
analysis device 130 as part of coordinating relationship wearables. After an
initial registration in operation 250, in operation 252 the first user 101 associates
one or more first devices with the first account. This may include the first
wearable device 110 as well as first user mobile device 111 and any other
computing devices which may be used by user 101 in conjunction with the first
relationship account.

{0045] In operation 254, first user 101 sets privacy settings for device data
including sensor 112 data and any other such sensor data that may be created by
devices associated with the first relationship account in operation 252. In
operation 2506, the first user associates a second relationship account with the
first relationship account. This process may involve simply adding the user ID
for the second relationship account to an authorization list associated with the
first relationship account. This may also involve additional privacy
authentication between both the first relationship account and the second
relationship account. In additional registration or user configuration processes,
first user 101 may additionally provide threshold settings which are used to
identify certain repeated relationship patterns, and to identify events within these
patterns. Such threshold settings may particularly be used when another user
such as second user 102 settings in a second relationship account that provide
the first user account with acecess to sensor data or other data generated by
devices associated with a second relationship account. Such threshold settings
may be used to generate coordination commuunications which are targeted for the
first user 101.

{0046} After all inttial registration and user customization settings are

received by system, then in operation 258, the first user 101 operates devices
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including the first wearable device 110 and generates historical first device into
data. This initial historical first device center data may be distinguished from
fater streams of current first device data in that the system has yet to generate
models, identify repeated relatiouship patterns, and/or generate threshold
triggers. In various embodiments, a threshold trigger may be a complex variable,
pattern, model, or other such comparison tool other than a simple threshold value
or threshold window. In certain embodiments, a trigger threshold may be a
threshold value associated with a weighted variable using elements of a repeated
status value. Such patterns and associated events are identified by a system and
used to generate such threshold triggers in operation 268. As described above,
history analysis module 134 may be used to analyze historical data and to
identify events, repeated status values, coordinated status values, and other
aspects of a coordinated relationship pattern made up of repeated events. As part
of coordinating relationship wearables, operation 268 includes data not only
from devices such as first wearable device 110 associated with the first
relationship account, but also includes data from one or more devices such as
second device 120 which are associated with a second relationship account.
{00471 As part of enabling data from devices assoctated with the second
relationship account, operations 260 through 266 include registration and user
selection mputs for the second relationship account similar to those described
above for the first relationship account. Operation 260 involves creation of the
second relationship aceount. Operation 262 involves association between the
second user account and one or more second devices such as second device 120.
Operation 264 involves generation of historical second device status similar to
be historical data discussed just previcusly. In certain embodiments, the second
relationship account may not provide the first user account with visibility or
access to the historical second device data. In other embodiments, the
coordination between the first relationship account and second relationship
account may be symmetrical, and the second user may set privacy settings to
assoctate a second relationship account with the first relationship account and
enable the first user to receive coordinated communications based on historical
second device data.

{0048] In operation 266, the second user sets analysis parameters and

communication parameters. Such analysis parameters may simply include
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default system trigger thresholds which are used to identify events which are
then used to identify the coordinated relationship pattern. Such default system
trigger thresholds may be set based on input sensor types or other data types
along with user nput selections, and then modified in response to the analysis of
history analysis module 134, In other embodiments, this may include selection
of provided data types from the first user account, selection of different models
available on the system, selection of system templates which may be used to
identify standardized types of coordinated relationship patterns, or any other
such system settings available to the second user has been provided with aceess
to information from the first relationship account by the privacy settings of
operation 252 and the association created in operation 256.

{6049} In varicus alternative embodiments, certain analysis parameters and
communication pararueters may be generated prior to any generation of second
historical device data. In the embodiment of FIG. 2, a second user 102 may
review a set of coordinated relationship data generated by history analysis
module 134 prior to finalizing analysis parameters and communication
parameters that are used, at least in part, to set trigger thresholds which define
events and repeated status values of a coordinated relationship pattern.

10050} Once all historical data from first wearable device 110, second
device 120, and any other devices associated with the first or second relationship
account are provided to history analysis module 134, history analysis module
134 may generate final models for coordinated relationship patterns and generate
trigger thresholds, and may activate current data analysis module 138 to analyze
streams of data being received from the first wearable device 110, the second
device 120, or any other device associated with the first relationship account
with a second relationship account.

{0051} Then, in operation 270, the first device generates a current data
stream. This current data stream may be identical to the historical first device
into data, or may be customized to be different from the historical first device
data. For example, historical first device data may include additional metadata or
configuration data which 1s used to generate models or identify patterns by
history analysis module 134. This data may be eliminated from the current data
stream of operation 270 in order to optimize regular system operation. As part

of such operation, data generated as historical second device data in operation
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264 may be optional as part of operation 271 where a portion of the current data
stream may be generated by the second devices. Additionally, while certain
embodiments may involve generation of a current stream of data from devices
associated with both the first relationship account and the second relationship
account, other embodiments including operation 270 of FIG. 2, only include
data from the first wearable device 110 or other devices or networked resources
generating data associated with the first user 101, In such embodiments the
coordination of relationship wearables between the first relationship account in a
second relationship account occurs during the analysis performed by historical
analysis module 134, and the analysis of current data analysis module 138 may
use information from a single users devices in order to predict an event that is
part of a coordinated relationship pattern. Thus, in operation 272, current data
analysis module 138 receives the current data strearn at least in part from first
wearable device 110. Current data analysis module 138 uses this current data
stream from first wearable device 110 to identify portions of a current data
stream that meet the trigger threshold associated with events, and to initiate
coordinated communication with second device 120 when the trigger threshold
s met. Following this, in operation 274, second device 120 receives the
coordinated communication. The coordinated communication may enable
additional automated actions as pait of coordinating relationship wearables such
as automated communications with first user 101, updating of data device 120,
third party communications, system alerts or alarms, or other such similar
actions.

[0052] FIG. 3 then illustrates an additional method shown as method 300
for coordinating relationship wearables in accordance with certain example
embodiments. While various different systems and devices may be used to
implement method 300, for the purposes of illustration, method 300 is described
here with respect to system 100. Additionally, while method 300 is one example
embodiments, additional alternative methods may be used to implement
coordination between relationship wearables in accordance with different
embodiments.

10053} Operation 302 of method 300 includes recetving, at a history
analysis module 134, a first set of first device sensor data from first wearable

device 110 of the first user, and a first set of second device data from second
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device 120 of the second user.

{0054} Operation 304 includes identifying, by the history analysis rodule
134, a tirst coordinated relationship pattern. As described above, a coordinated
relationship pattern comprises a plurality of events. This may include a single
type of repeated event, or multiple different repeated events that generate the
pattern. Each event of the plurality of events is associated with a first repeated
status value within the first set of first device sensor data. Each of the plurality of
events is also associated with a first coordinated status value within the first set
of second device data. Finally, each event is assoctated with tirning data that
may be used to relate the first repeated status value from the first device and the
first coordinated status value from the second device. Such an event repeated in
a coordinated relationship pattern describes a simple coordinated relationship
pattern.

10055] Additional embodiments of a coordinated relationship pattern may
have a first event, a second of it, or any number of events, with each event type
within the pattern having different repeated status values or other differences
between the event types. As described above, trigger is associated with such
coordinated relationship pattern.

{0056} Operation 306 then 1ncludes generating, from the first coordinated
relationship pattern identified by the history analysis module 134, a set of
coordinated relationship data comprising at least a trigger threshold. As
described above, while in certain embodiments, a trigger threshold may bea
simple number and data type, in other embodiments, a repeated status value may
information which may be combined into a set as a repeated status value.

{00571 Operation 308 includes recetving, at a first comniunication module
132 that 1s communicatively coupled to the first analysis module 134, atleasta
portion of a first current data stream from the first wearable device 110, As
discussed above, a current data stream such as the first current data stream may
include data from one or more sensors 112 of a first wearable device 110, and
may additionally include data from other sources such as a social network server
computer, independently network sensors in addition to sensors 112 first

wearable device 110, or any other such source of data that may be integrated
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with a current data stream. In certain embodiments, the first current data stream
may include data from second device 120 including measurements from sensors
122, other wearable devices coupled to a second device 120, or data from a
memory or input device 124 of second device 120 communicated via
commnunication module 126. In other embodiments, a second separate current
data stream may be sent independently by second device 120. The data stream
from second device 120 may be structured as a separate current data stream so
that the data from second device 120 may be independently associated with other
devices such as a third device, a fourth device or any number of other devices
that may have separate coordinated wearable relationships with second device
120. A data stream from first wearable device 110 may be kept separate and
independent for similar reasons. For the purposes of operation 308, any such
data streams are considered to be integrated as part of the first current data
stream.

{0038} Operation 310 includes analyzing, by a second analysis module 138
that is communicatively coupled to the first communication module 134, the first
current data stream using the trigger threshold. Operation 312 includes inttiating
a coordination communication to the second device 120 when the trigger
threshold is met by a portion of the first current data stream.

{0059] FIG. 4 1s a block diagram illustrating another system for
coordinating relationship wearables shown as system 400. System 400 includes a
first device 410, a second device 420, and a network 404, In system 400, there 13
no analysis device similar to analysis device 130. Instead, analysis modules are
implemented as part of both first device 410 and second device 420 in certain
implementations of system 400, first device 410 and second device 420 may
both be wearable devices such as wristbands, armbands, or other products with
integrated electronic components. In other implementations, first device 410 and
second device 420 may each be coupled to other wearable devices. For example,
in one implementation, first device 410 and second device 420 may each be
smart phone devices with both cellular communication modules and local
wireless communication modules that connect to other wearable devices. Such
an embodiment, system 400 may be similar to the system illustrated by FIG. 1B
but without the analysis device 130

{6060} The implementation of a system 400 enables first device 410 and
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second device 420 to implement methods for coordinating the first device 410
with a second device 420 as a coordination between relationship wearables, First
device 410 is shown as including sensor modules 412, cutput module 414,
display 415, communication module 416, history analysis module 417, current
data analysts module 418, and memory module 419, Similarly, second device
420 15 shown as including sensor modules 422, input module 424, display 425,
medication module 426, history analysis module 427, history data analysis
module 428, and memory module 429, In certain embodiments, first device 410
and second device for 20 may each be different copies of the same device type.
in other embodiments, first device 410 and second device 420 may be different
types of devices such as mobile phone devices, laptop computers, desktop
computers, tablet devices, tablet devices, or any other such computing device.
{0061} System 400 may implerment any method deseribed above for
system 100, but system 400, one or both of history analysis module 417 and 427,
and one or both of current data analysis module 418 and current data analysis
module 428 may perform the analysis described above for history analysis
module 134 entering data analysis module 138, Thus, in systern 400, hustory
analysts module 417 and history analysis module 427 may be identical to history
analysis module 134, In other implementations, these modules may be altered to
share analysis between them. This functionality may be divided in any possible
way. Similarly, current data analysis module 418 and current data analysis
module 428 may be dentical copies of each other, and 1dentical to history
analysis module 134, or they may divide functionality described above for
history analysis module 134 between them in any possible way.

{0062} Because system 400 does not include an independent analysis
device 130 or any registration server, registration processes described above in
the flowchart of FIG. 3 may be implemented through handshaking security
communications between first device 410 and second device 420, This may
involve shared passwords, application settings, or other such security and data
sharing settings implemented as part of an application operating on each of first
device 410 and second device 420 as described below in association with FIG s
6A and 6B,

{0063] In alternate embodiments, a system may include any nurmber of

devices such as first device 410 and second device 420 with each device having
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their own history analysis modules and current data analysis modules, but with a
separate registration server that manages privacy and identity interactions
between devices in a system, and that assist in enabling direct communications
between devices such as first device 410 and second device 420 which then
enables the first device 410 and the second device 422 manage a coordination
directly between the two devices.

{0064} FIG.s 5A and 5B then illustrate aspects of coordinated data between
two devices according to example embodiments tor coordinating relationship
wearables. In various embediments, the data illustrated by FIG. 5A and SB may
be used as history data comprising a first set of first device sensor data and a first
set of second device data which may be analyzed by a history analysis module
such as history analysis module 134, history analysis module 317, or history
analysis module 327.

10065} FIG. 5A shows data from two devices. Data from both devices is
shown with a time axis 530. The upper set of data with of values axis 510
includes heast rate data 512, Such heart rate data 512 may be received from any
device such as first wearable device 110. The lower set of data with values axis
520 inchudes user input data 322 which may be, for example, from an input
device 124 of second device 120. In one embodiment, a user input data 522 may
be an input from a user of a second device 120 which identities a stress or
attention level input by a user of the second device 120 used to describe user of
the first device 110 or a coordinated relationship status. Such user input data 522
may be a simple binary yes/no value, or may be an input value on a scale. For
exarnple, the user input data 522 roay be a value between one and 100, The
example user input data 522 shown in FIG. 5Ais a simple yes value associated
with a particular time. This ves value may be a simple button on an application
of second device 120, or may be part of an tnput user interface which requests a
time associated with the user observation. Such an application would then
process the input at the user interface to generate user input data 522,

{0066} Heart rate data 512 and user input data 522 may then be received at
a history analysis module such as history analysis module 134, At hustory
analysis module 134, heart rate data 512 and user input data 522 may be aligned
on a common time axis as shown by time axis S30. The history analysis module

may then apply pattern recognition algorithms or other analysis processes along
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with trigger thresholds to identify events. FIG. 5A shows trigger threshold
element 515 which is a heart rate trigger threshold. Such a threshold may be an
initial system trigger threshold which is used to identify repeated events, and
which may then be modified or otherwise used to generate a trigger threshold or
one or more elements of a trigger threshold which may be compared against a
current data stream. FIG. 5A also shows events 550, 552, 554, 556, and 558,
The history analysis module that receives are great data 512 and user input data
522 may analyze this data to identify events 550, 552, and 554 as repeated
events that are part of a first coordinated relationship pattern. As part of this
analysis, the user history analysis module may identify first repeated status
values 514 within the heart rate data 512. The user history analysis module may
additionally identify each instance of an input value of user input data 522 as a
coordinated status value. The timing data received with each of these data
streams may be used as timing data associated with the first repeated status
values 514 and the first coordinated status values which are associated with input
data 522, The history analysis module may then identify that repeated status
values 514 and coordinated status values each occur during the time periods for
events 550, 552, and 554,

{00671 Histery analysis module may use this identification of events 550,
552, and 554 to generate a set of coordinated relationship data. This coordinated
relationship data may include at least information sufficient to generate a trigger
threshold which would identity the repeated status values of heart rate data 512
when the set of coordinated relationship data is used by a current data analysis
module 138 to analyze a later stream of data. When the subsequent stream of
currents device data ts received by a current data analysis module operating as
part of the system, the current data analysis module may use the set of
coordinated relationship data which includes the trigger threshold to identify an
instance of data similar repeated status value 514 such as status value 514 a.
Identification of such data in a current data strearn is then used to initiate
coordination communication.

{0068} As discussed above, data such as heart rate data 512 and user input
data 522 may be used both as a first set of tirst device sensor data and the first
set of second device data combined into historical data for use by a history

analysis module and as for analysis by a current data analysis module. If such

22



WO 2016/094623 PCT/US2015/064928

data 1s used by a current data analysis module, it may be passed to a history
analysis module to update models, coordinated relationship patterns, tnigger
thresholds, and other such data that may be used as part of a set of coordinated
relationship data. I such data 1s not used by a current data analysis module, it
may simply be sent directly to a history analysis module for generation of initial
sets of coordinated relationship data that establish initial coordinated relationship
patterns and sets of coordinated relationship data which will later be used as part
of an analysis by a current data analysis module.

{0069} While FIG. 5A shows a simple set of data comprising a single data
type from first device and a single data type from the second device, FIG. 5B
iltustrates that data used by system may be more complex. For example, in
addition to the elements shown by FIG. 5A, FIG. 5B additionally includes first
device data 515 as well as second heart rate data 524 from a second device that
may be the same device that generates user input data 522. For example in FI(s.
I, second device 120 may generate both heart rate data 524 and user input data
522. In alternative implementations, user input data 522 may be received directly
from input device 124 of second device 120, and heart rate data 524 may be
received from a wearable device 121 wirelessly coupled to second device 120
which relays the heart rate data 524 to analysis module such as history analysis
module 134 or current data analysis module 138.

{6070} First device data 515 may be any data associated with the user that
generates heart rate data S14. First device data 515 may include social media
status data scraped from a social media web page associated with a first user.
First device data 515 may include facial image data associated with the first user.
First device data 515 may include a first user status value derived from an
expression recognition algorithm applied to facial image data associated with the
first user. First device data may also be position data or a position value
indicating whether a wearable user device with within a position geofence
established as part of a trigger threshold, such as an “at home” geotfence, a
“commuting” geofence, or an “at work” geofence. In varicus embodiments, any
or all of such data types may be included as part of a single set of historical data
that includes a first set of first device sensor data from a first wearable device of
a first user, and a second set of second device data from a second device of a

second user, along with data from other sources. Similarly, any or all of such
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data types may be part of a current data stream received for analysis by a current
data analysis module.

{6071} In another alternative implementation such as system 400 of FIG.
4, heart rate data 524 may be collected by sensors for 22 of second device 420
and communicated to history analysis module 427 or current data analysis
module 428 as part of operation of second device 420. In such embodiments,
user input data 522 may be recetved via input module 424 and similarly
communicated to history analysis module 427 or current data analysis module
428 In such an embodiment, heart rate data and first device data 515 may be
communicated from a first device to a second device as part of history data or
current data stream to be analyzed by history analysis module 427 or current
data analysis module 428

{0072} In additional similar embodiments operating using system 400,
history analysis modules 417 and 427 may operate at the same time so that, for
example, heart rate data 514 may be sent to both history analysis module 417
and history analysis module 427, History analysis module 417 and history
analysis module 427 a then use the same input data to generate separate sets of
coordinated relationship data which are also independently used by 418 and
current data analysis module 428 receiving information from their respective
history analysis modules. Such simultaneous independent operation may enable
a first device to perform a first analysis and generate a first coordinated
communication at the same time that a second device is performing a stmilar
analysis that may or may not use different analysis procedures to generate a
separate independent coordination communication. The coordination process for
the relationship wearables may thus involve similar but separate coordination
processes using the same sets of data from the coordinated devices.

{0073} FIG. 5B additionally shows the same events 550, 352, 554, 556,
and S58. As described above, a set of history data may have multiple different
trigger thresholds used to generate triggers which may be associated with
different coordination communications. For example, a first trigger threshold
may be associated only with heart rate data 514, a second trigger threshold may
be associated both with heart rated a 514 and first device data 515, a third trigger
threshold may be associated with heart rate data 514, first device data 515, heart

rate data 524, and user input data 522. Additionally, a system may identify
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different coordinated relationship patterns within the same set of data using
different combinations of such data by selecting different data types tfrom among
the available information that is part of a coordinated relationship between
wearables.

{0074} FiGs. 6A and 6B depict an example device and operating system
interface, according to some example embodiments. In various embodiments,
such an example mobile device 600 may be an implementation of any device
described herein, including first wearable device 110, second device 120, first
device 410, second device 420, first analysis device 130, or any other computing
or networking device used as part of a system for coordinating relationship
wearables. FIG. 6A tllustrates an example device 600 that may be executing a
mobile operating system {e.g., 108™, Android™, Windows® Phone, or other
mobile operating systems), according to example ernbodiments.

10075] In one embodiment, the mobile device 600 may include a touch
screen that may receive tactile information from a user 602. For instance, the
user 602 may physically touch 004 the mobile device 600, and in response to the
touch 604, the mobile device 600 may determine tactile information such as
touch location, touch force, gesture motion, and so forth. In various example
embodiments, the mobtle device 600 may display home screen 606 {e.g.,
Springboard on i05™) that the user 602 of the mobile device 600 may use to
faunch applications and otherwise manage the mobile device 600. In various
example embodiments, the home screen 606 may provide status information
such as battery life, connectivity, or other hardware status. The home screen 606
may also include a plurality of icous that may be activated to launch
applications, for example, by touching 604 the area occupied by the icon.
Similarly, other user interface elements may be activated by touching 604 an
area occupied by a particular user interface element. In this manner, the user
602 may interact with the applications.

{0076} Many varieties of applications (also referred to as “apps”) may be
executing on the mobile device 600. The applications may include native
applications (e.g., applications programmed in Objective-C running on 108™ or
applications programmed in Java running on Android™), mobile web
applications {e.g., HTMLS), or hybrid applications (e.g., a native shell

application that launches an HTMLS5 session). In a specific example, the mobile
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device 600 may include a messaging app 620, audio recording app 622, a camera
app 624, a book reader app 626, a media app 628, a fitness app 630, a file
management app 0632, a location app 634, a browser app 636, a settings app 638,
a contacts app 640, a telephone call app 642, other apps (e g., gaming apps,
social networking apps, biometric monitoring apps}, a third party app 644, and
so forth.

106077} Bevice 600 may particularly include a coordination application 650
that includes a history analysis module, a current data analysis module, a
coordination communication module, or any other such systems for
implementing coordination between relationship wearables described herein.
{0678 FIG. 6B illustrates one potential user interface that may be
assoctated with a coordination application 650. Coordination application 650
may include a user interface including coordination communication interface
652 which may display a coordination communication along with any portion of
a set of coordinated relationship data comprising a trigger or repeated status
value that was used to initiate the coordination communication displayed on
coordination communication interface 652. As discussed above, the coordination
comntunication may simply list the repeated status value which was identified in
the current data stream. The coordination communication may additionally list
the trigger threshold which was used to identify the repeated status value. The
coordination communication may also present a pre-generated message that is
input to a system by a user as part of system registration or systern selections, for
example, as part of operation 260.

{0079] Coordination communication interface 652 may include a device
data generation input 655 which may be used to generate relationship data. For

example, device data generation input 655 may include a drop down menu with

2 7 64

a list of “mood” options such as “happy,” “stressed,” “angry,” “tired,” or any
other such options. A touch input on such a mood selection interface may be
used to generate device data which 15 associated with a time-stamp of the time of
selection, and used by the system as relationship data.

{0080} Coordination communication interface 652 may display graphs
such as graphs 653 which may tllustrate events and data such as the graphs
iltustrated by FIG. s 5A and 5B. Coordination comrmunication interface 652

may also include statistical details about any coordinated relationship patterns
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between the devices associated with a coordination communication. This may
include, for example, a statistical association between instances of the repeated
status value identified by the trigger threshold and the occurrence of the event
that is part of the coordinated relationship pattern along with any other content.
I a coordination communication is associated with one tier of a trigger threshold
associated with other similar trigger thresholds or tiers of a trigger threshold, the
coordination communication interface 632 may alsc display any such data
associated with other trigger thresholds, coordinated relationship patterns, or sets
of coordinated relationship data that use data types or have any association with
the data used to initiate the coordination communication displayed by
coordination communication nterface 652,

{6081} In additional alternative embodiments, relationship application 650
may include additional interfaces, user input interface, or other such interfaces as
part of coordination relationship wearables as described herein. For example,
application 650 may include an input interface for selecting additional data
inputs from pre-generated lists of data options as part of an input module or
input device 124, Application 650 may also include a user interface for
inputting analysis parameters and communication parameters. Application 650
may also include user interface modules for preforming registration, device
association, privacy selection, account relationship creation or association, or
any other such process described herein.

{6082} FIG. 7 is a block diagram 700 illustrating an architecture of
software 702 which may be instalied on any one or more of the devices
described herein, including mobile devices 180 and 600 which may operate a
fitness application 630. FIG. 7 is merely a non-limiting example of a software
architecture and it will be appreciated that many other architectures may be
implemented to facilitate the functionality described heretn. The software 702
may be executing on hardware such as machine 800 of FIG. 8 that includes
processors 810, memory 830, and VO components 850, In the example
architecture of FIG. 7, the software 702 may be conceptualized as a stack of
fayvers where each layer may provide particular functionality. For example, the
software 702 may include layers such as an operating system 704, libraries 706,
frameworks 708, and applications 710. Operationally, the applications 710 may

invoke application programming interface (API) calls 712 through the software
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stack and receive messages 714 in response to the API calls 712

{0083 The operating systern 704 may manage hardware resources and
provide common services. The operating system 704 may include, for example,
a kernel 720, services 722, and drivers 724, The kernel 720 may act as an
abstraction laver between the hardware and the other software layers. For
example, the kernel 720 may be responsible for memory management, processor
management (e.g., scheduling}, component management, networking, security
settings, and so on. The services 722 may provide other common services for
the other software layvers. The drivers 724 may be responsible for controlling or
interfacing with the underlying hardware. For instance, the drivers 724 may
include display drivers, camera drivers, Bluetooth® drivers, flash memory
drivers, serial communication drivers (e.g., Universal Serial Bus (USB) drivers),
Wi-Fi® drivers, audio drivers, power management drivers, and so forth.

10084} The libraries 706 may provide a low-level commeon infrastructure
that may be utilized by the applications 710. The hibraries 706 may include
system libraries 730 (e.g., C standard library) that may provide functions such as
memory allocation functions, string manipulation functions, mathematic
functions, and the like. In addition, the libraries 706 may include APl libraries
732 such as media libraries {e.g., libraries 706 to support presentation and
manipulation of various media format such as MPEG4, 11264, MP3, AAC,
AMR, JPG), graphics libraries (e.g., an OpenGL framework that may be used to
render 2D and 3D in graphic content on a display), database libranes (e.g.,
SQLite that may provide various relational database functions), web libraries
{e.g., WebKit that may provide web browsing functionality), and the like. The
libraries 706 may also include a wide variety of other librartes 734 to provide
many other APIs to the applications 710,

{0085} The frameworks 708 may provide a high-level common
infrastructure that may be utilized by the applications 710, For example, the
frameworks 708 may provide various graphic user wnterface (GUT) functions,
high-level resource management, high-level location services, and so forth. The
frameworks 708 may provide a broad spectrum of other APIs that may be
utilized by the applications 710, some of which may be specific to a particular
operating systern or platform.

{6086} The applications 710 include a home application 750, a contacts
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application 752, a browser application 754, a book reader application 756, a
location application 758, a media application 760, a messaging application 762,
a game application 764, and a broad assortment of other applications 710 such as
third party application 766, In a specific example, the third party application
760 (e.g., an application developed using the Android™ or 105™ software
development kit (SDK)) by an entity other than the vendor of the particular
platform} may be mobile software running on a mobile operating system 704
such as 105S™ Android™, Windows® Phone, or other mobile operating
systems. In this example, the third party application 766 may invoke the API
calls 712 provided by the operating system 704 to facilitate functionality
described herein. In various embodiments, these applications may interaet with
a fitness application 630 in various ways. For example, a messaging application
762 may be used for alerts or any communications with a waist measuring belt.
A game application 704 may recetve estimated waist values or other waist
measurements as inputs to a game over time that may present a user with
achigvements based on waist measurements in conjunction with exercise inputs,
heart rate inputs, or other such inputs.

10087} FIG. 8 1s a block diagram illustrating components of a machine
800, according to some example embodiments, able to read instructions from a
machine-readable medium (e.g., a machine-readable storage medium) and
perform any one or more of the methodologies discussed herein, including
operation of a fitness application 630 that cornmunicates with a waist measuring
belt. Specifically, FIG. 8 shows a diagrammatic representation of the machine
800 in the example form of a computer systern, within which instructions 816
{e.g., software, a program, an application, an applet, an app, or other executable
code) for causing the machine 800 to perform any one or more of the
methodologies discussed herein may be executed. In alternative embodiments,
the machine 800 operates as a standalone device or may be coupled (e.g.,
networked) to other machines. In a networked deployment, the machine 800
may operate in the capacity of a server machine or a client machine in a server-
client network environment, or as a peer machine in a peer-to-peer (or
distributed) network environment. The machine 800 may comprise, but not be
Himited to, a server computer, a client cornputer, a personal computer (PC), a

tablet computer, a laptop computer, a nethook, a set-top box (STB}, a personal
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digital assistant (PDA), an entertainment media system, a cellular telephone, a
smartphone, a mobile device 600, a wearable device {e.g., a smart watch), a
smart home device (e.g, a smart appliance), other smart devices, a web
appliance, a network router, a network switch, a network bridge, ot any machine
capable of executing the instructions 819, sequentially or otherwise, that specify
actions to be taken by machine 800. Further, while only a single machine 800 is
illustrated, the term “maching” shall also be taken o include a collection of
machines 800 that individually or jointly execute the instructions 816 to perform
any one or more of the methodologies discussed herein.

{0088} The machine 800 may include processors 810, memory 830, and
VO components 850, which may be configured to cornmunicate with each other
via a bus 802. In an example embodiment, the processors 810 {e.g., a central
processing unit ({CPU), a reduced instruction set computing (RISC) processor, a
complex instruction set computing (CISC) processor, a graphics processing unit
(GPU), a digital signal processor (DSP), an application specific integrated circuit
{ASIC), aradio-frequency integrated circuit (RFIC), another processor, or any
suitable combination thereof) may include, for example, a processor 8§12 and a
processor 814 that may execute the instructions 816, Fhe term “processor” is
intended to include multi-core processor that may comprise two or more
independent processors {also referred to as “cores”) that may execute the
instructions 816 contemporaneously. Although FIG. 8 shows multiple
processors 810, the machine 800 may include a single processor 810 with a
single core, a single processor 810 with multiple cores {e.g., a multi-core
process), multiple processors 810 with a single core, multiple processors 810
with multiples cores, or any combination thereof.

{0089} The memory 830 may include a main memory 832, a static memory
834, and a storage unit 836 accessible to the processors 810 via the bus 802. the
storage unit 836 may include a machine-readable medium 838 on which are
stored the instructions 816 embodying any one or more of the methodologies or
functions described herein. The instructions 816 may also reside, completely or
at teast partially, within the main memory 832, within the static memory 834,
within at least one of the processors 810 {e.g., within the processor’s cache
mermory), or any suitable combination thereof, during execution thercof by the

machine 800. Accordingly, the main memory 832, static memory 834, and the
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processors 810 may be considered machine-readable media 838,

{0090} As used berein, the term “memory” refers to a machine-readable
medium &38 able to store data temporarily or permanently and may be taken to
include, but not be limited to, random-access memory (RAM), read-ounly
memory (ROM), buftfer memory, flash memory, and cache memory. While the
machine-readable medium 838 is shown in an example embodimentto be a
single medium, the term “machine-readable medium” should be taken to include
a single medium or multiple media (e.g., a centralized or distributed database, or
associated caches and servers) able to store instructions 816, The term
“machine-readable medium” shall also be taken to include any medium, or
combination of multiple media, that is capable of storing instructions {e.g.,
instructions 810} for execution by a machine (e.g., machine 800}, such that the
instructions 816, when executed by one or more processors of the machine 800
(e.g., processors 810), cause the machine 800 to perform any one or more of the
methodologies described herein. Accordingly, a “machine-readable medium”
refers 1o a single storage apparatus or device, as well as “cloud-based” storage
systems or storage networks that include multiple storage apparatus or devices.
The term “machine-readable medium” shall accordingly be taken to include, but
not be limited to, one or more data repositories in the form of a solid-state
memory (e.g., tlash memory), an optical medium, a magnetic medium, other
non-volatile memory {e.g., erasable programmable read-only memory
(EPROM)), or any suitable combination thereof  The term “machine-readable
medium” specifically includes transitory signals. Any such memory may be
included as part of any device such as first wearable device 110, second device
120, second wearable devices 121, first device 410, second device 420,
independent networked sensor modules, or any other such devices or modules
described herein.

10091} The VO components 850 may include a wide variety of components
to recetve input, provide output, produce output, transmit information, exchange
information, capture measurements, and so on. It will be appreciated that the VO
components 850 may include many other components that are not shown in FIG.
8. The VO components 850 are grouped according to functionality merely for
simplifying the following discussion, and the grouping is in no way limiting. In

various example embodiments, the VO components 850 may include output

31



WO 2016/094623 PCT/US2015/064928

components 852 and input components 854, The output components 852 may
include visual components {e.g., a display such as a plasma display panel (PDP),
a light emitting diode (LED} display, a liquid crystal display (LCD), a projector,
or a cathode ray tube (CRT)), acoustic components {e.g., speakers), haptic
components (e g., a vibratory motor), other signal generators, and so forth. The
a

input components 8§54 may include alphanumeric input components {e.g.

keyboard, a touch screen configured to recerve alphanumeric input, a photo-
optical keyboard, or other alphanumeric input components}, point based input
components {e.g., a mouse, a touchpad, a trackball, a joystick, a motion sensor,
or other pointing instruments), tactile input components (e.g., a physical button,
a touch screen that provides location and force of touches or touch gestures, ot
other tactile input components), audio input components {e.g, a microphone),
and the like.

{0092} In further example embodiments, the VO components 850 may
include biometric components 8§56, motion components 858, environmental
components 860, or position components 862 among a wide array of other
components. For example, the biometric components 856 may include
components to detect expressions {e.g., hand expressions, facial expressions,
vocal expressions, body gestures, or eve tracking), measure biosignals (e.g.,
blood pressure, heart rate, body temperature, perspiration, or brain waves),
identify a person (e.g., voice identification, retinal identification, facial
identification, fingerprint identification, or electroencephalograr based
identification), and the like. The motion components 858 may include
acceleration sensor components {e.g., accelerometer), gravitation sensor
components, rotation sensor components {e.g., gyroscope), and so forth. The
environmental components 860 may include, for example, illumination sensor
components (e g., photometer), temperature sensor components {e.g., one or
more thermometers that detect ambient temperature), humidity sensor
components, pressure sensor components {e.g., barometer), acoustic sensor
components (e.g., one or more microphones that detect background noise),
proximity sensor components {e.g., infrared sensors that detect nearby objects),
gas sensors (e.g., gas detection sensors to detect concentrations of hazardous
gases for safety or to measure pollutauts in the atmosphere), or other

components that may provide indications, measurements, or signals
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corresponding to a surrounding physical environment. The position components
862 may include location sensor components (e.g., a Global Positioning System
{GPS) receiver component), altitude sensor components {(e.g., altimeters or
barometers that detect air pressure from which altitude may be derived),
orientation sensor components (e.g., magnetometers), and the like.

10093} Communication may be implemented using a wide variety of
technologies. The VO components 850 may include communication components
8064 operable to couple the machine 800 to a network 880 or devices 870 via
coupling 882 and coupling 872 respectively. For exarnple, the communication
components 864 may include a network interface component or other suitable
device to interface with the network 880, In further examples, communication
components 864 may include wired communication components, wireless
communication components, cellular communication components, near field
communication (NFC) components, Bluetooth® components (e.g., Bluetooth®
Low Energy), Wi-Fi® components, and other communication components 864
to provide communication via other modalities. The devices 870 may be another
machine 800 or any of a wide variety of peripheral devices (e.g., a peripheral
device coupled via a Universal Serial Bus (USB})).

10094} Moreover, the communication components 864 may detect
identifiers or include components operable to detect identifiers. For example,
the communication components 864 may include radio frequency identification
(RFID) tag reader components, NFC smart tag detection components, optical
reader components {(e.g., an optical sensor to detect one-dimensional bar codes
such as Universal Product Code (UPC) bar code, multi-dimensional bar codes
such as Quick Response {(QR) codes, Aztec code, Data Matrix, Dataglyph,
MaxiCode, PDF417, Ultra Code, UCC RSS-2D bar codes, and other optical
codes), or acoustic detection components {e.g., microphones to tdentify tagged
audio signals). In addition, a variety of information may be derived via the
communication components 864, such as location via Internet Protocol (IP) geo-
focation, location via Wi-Fi® signal triangulation, location via detecting an NFC
beacon signal that may indicate a particular location, and so forth. In various
embodiments, aspects of input devices 114, 124, 414, 424 communication
module 116, 126, 132, 416, and 426 may be similar to different VO components

described above.
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10095} The instructions 816 may be transmitted or received over the
network 880 using a transmission medium via a network interface device (e.g., a
network interface component included in the communication components 864)
aund utilizing any one of a number of well-known transfer protocols (e.g.,
hypertext transfer protocol (HTTP)). Similarly, the instructions 816 may be
transmitted or received using a transmission medium via the coupling 872 {e.g.,
a peer-to-peer coupling) to devices 870, The term “transmission medium” shall
be taken to include any intangible medium that is capable of storing, encoding,
or carrying instruetions 816 for execution by the machine 800, and imcludes
digital or analog communications signals or other intangible media to facilitate
communication of such software. A transmission medium is one embodiment of
a machine readable medium.

{0096} Furthermore, the machine-readable medium 838 13 non-transitory
(in other words, not having any transitory signals) in that it does not embody a
propagating signal. However, labeling the machine-readable medium 838 “non-
transitory” should not be counstrued to mean that the medium is incapable of
movement; the medium should be considered as being transportable from one
physical location to another. Additionally, since the machine-readable medium
838 is tangible, the medium may be considered to be a machine-readable device.
{00971 Additionally, various networks such as 104, 404, and 880 are
described herein. Such networks represent an architecture for communication
between devices such as any wearable device described herein as well mobile
devices, server computers, or any other such computing devices. Any such
devices may tuclude applications or portions of applications as described herein.
16098} Pevices and network components operating as part of network 380,
104 and 404 may include any access point hardware, networking hardware, or
commntunication device described herein which may be used to relay information
between devices.

{0099] In various example embodiments, one or more portions of the
network 104 or 404, or 880 may be an ad hoc network, an intranet, an extranet, a
virtual private network {VPN), a local area network (LAN), a wireless LAN
{(WLAN}, a wide area network (WAN}, a wireless WAN (WWAN}, a
metropolitan area network (MAN), the Internet, a portion of the Internet, a

portion of the public switched telephone network (PSTN), a plain old telephone
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service (POTS) network, a cellular telephone network, a wireless network, a Wi-
Fi® network, another type of network, or a combination of two or more such
networks. For example, the network 880 or a portion of the network 880 may
include a wireless or cellular network and the coupling 882 may be a Code
Division Multiple Access ({CDMA) connection, a Global System for Mobile
communications {GSM) connection, or another type of cellular or wireless
coupling. In this example, the coupling 882 may implement any of a variety of
types of data transter technology, such as Single Carrier Radio Transmission
Technology (1xRTT), Evolution-Data Optimized (EVDO) technology, General
Packet Radio Service (GPRS) technology, Enhanced Data rates for GSM
Evolution (EDGE) technology, third Generation Partuership Project (3GPP)
including 3G, fourth generation wireless (4G} networks, Universal Mobile
Telecommunuications System (UMTS), High Speed Packet Access (FISPA),
Worldwide Interoperability for Microwave Access (WiMAX), Long Term
Evolution (LTE) standard, others detined by various standard-setting
organizations, other long range protocols, or other data transfer technology.
{00100} Certain embodiments are described herein as including logic or a
number of components, modules, or mechanisms. Modules may constitute
either software modules {e.g., code embodied on a machine-readable medium or
in a transmission signaly or hardware modules. A “hardware module” is a
tangible unit capable of performing certain operations and may be configured or
arranged in a certain physical manner. In various example embodiments, one or
more computer systems (e.g., a standalone computer system, a client computer
system, or a server computer system) or one or more hardware modules of a
compuier system {e.g., a processor or a group of processors) may be configured
by software {(e.g., an application or application portion) as a hardware module
that operates to perform certain operations as described herein.

100101} In some embodiments, a hardware module may be implemented
mechanically, electronically, or any suitable combination thereof. For example,
a hardware module may include dedicated circuitry or fogic that is permanently
configured to perform certain operations. For example, a hardware module may
be a special-purpose processor, such as a field-programmable gate array (FPGA)
or an application specific integrated circuit (ASIC). A hardware module may

also include programmable fogic or circuitry that is temporarily configured by
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software to perform certain operations. For example, a hardware module may
include software encompassed within a general-purpose processor or other
programmable processor. It will be appreciated that the decision to implement a
hardware module mechanically, in dedicated and permanently contigured
circuitry, or in temporarily contfigured circuitry {e.g., configured by sofiware)
may be driven by cost and time considerations.

160102] Accordingly, the phrase “hardware module” should be understood
to encompass a tangible entity, be that an entity that 1s physically constructed,
permanently configured (e.g., hardwired), or temporarily configured {e.g.,
programmed) to operate in a certain manner or to perform certain operations
described herein. As used herein, “hardware-implemented module” refers to a
hardware module. Considering embodiments in which hardware modules are
temporarily configured {e.g., programmed), each of the hardware modules need
not be configured or instantiated at any one instance in time. For example,
where a hardware module comprises a general-purpose processor configured by
software to become a special-purpose processor, the general-purpose processor
may be configured as respectively different special-purpose processors (e.¢.,
comprising different hardware modules) at different times. Software may
accordingly contfigure a particular processor or processors, for example, to
constitute a particular hardware module at one instance of tirne and to constitute
a different hardware module at a different instance of time.

{06103} Hardware modules can provide information to, and receive
information from, other hardware modules. Accordingly, the described
hardware modules may be regarded as being communicatively coupled. Where
multiple hardware modules exist contemporaneously, communications may be
achieved through signal transmission {e.g., over appropriate circuits and buses)
between or among two or more of the hardware modules. In embodiments in
which multiple hardware modules are configured or instantiated at different
times, communications between such hardware modules may be achieved, for
example, through the storage and retrieval of information in memory structures
to which the multiple hardware modules have access. For example, one
hardware module may perform an operation and store the output of that
operation in a memory device to which it 1s communicatively coupled. A further

hardware module may then, at a later time, access the memory device to retrieve
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and process the stored output. Hardware modules may also initiate
communications with tuput or output devices, and can operate on a resource
{e.g., a collection of information).

{00104] The various operations of example methods described herein may
be performed, at least partially, by one or more processors that are temporarily
configured (e.g , by software) or permanently configured to perform the relevant
operations. Whether temporarily or permanently configured, such processors
may constitute processor-implemented modules that operate to perform one or
more operations or fimctions described herein. As used herein, “processor-
implemented module” refers to a hardware module implemented using one or
MOIe Processors.

{60105} Similarly, the methods described herein may be at least partially
processot-tmplemented, with a particular processor or processors being an
example of hardware. For example, at least some of the operations of a method
may be performed by one or more processors or processor-implemented
modules. Moreover, the one or more processors may also operate to support
performance of the relevant operations in a “cloud computing” environment or
as a “software as a service” (Saal). For example, at least some of the operations
may be performed by a group of computers (as examples of machines including
processors), with these operations being accessible via a network 904 {(e.g., the
Internet) and via one or more appropriate interfaces {(e.g., an application program
interface (APD).

100106} The performance of certain of the operations may be distributed
among the processors, not only residing within a single machine, but deployed
across a number of machines. I some example embodiments, the processors or
processor-implemented modules may be located in a single geographic location
{e.g., within a home environment, an office environment, or a server farm). In
other example embodiments, the processors or processor-implemented modules

may be distributed across a number of geographie locations.

{60107} The following numbered examples are embodiments.
{00108} I A system comprising:

a first analysis module to:
receive a first set of first deviee sensor data from a first wearable device

of a first user, and a first set of second device data from a second device of a
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second user;

identify a first coordinated relationship pattern comprising a plurality of
events, each event of the plurality of events being associated with a first repeated
status value within the first set of first device sensor data, a first coordinated
status value within the first set of second device data, and a temporal association
between the first repeated status value and the first coordinated status value; and

generate a trigger threshold associated with at least the first repeated
status value;

a first communication module communicatively coupled to the first
analysis module, the first communication module to receive at least a portion of
a first eurrent data stream from the first wearable device; and

a second analysis module communicatively coupled to the first
communication module, the second analysis module to analyze the first current
data stream using the trigger threshold and to initiate a coordination
communication to the second device communicating when the trigger threshold
is met by a portion of the first current data stream.

{60109] 2. The system of example 1, wherein the first set of first
device sensor data comprises a first set of heart rate measurements.

100116} 3. The system of example 2, wherein the first set of first
device sensor data further comprises a set of motion measurements from an
accelerometer of the first wearable device.

{00111} 4 The system of example 3, wherein the first repeated status
value comprises:

a first heart rate measurement above a first heart rate threshold; and

a non-exercise state value derived from at least a portion of the set of
motion measurements in a first time period associated with the first heart rate
measurement.

100112} 5. The system of example 4, wherein the first coordinated
status value comprises a set of second user inputs to a second device tuput
module of the second device, wherein the set of second user inputs comprise a
first mood category value input selected from a plurality of mood category
values; and

a time value, wherein the time value 18 within the first tume period.

{00113} 6. The system of example 4, wherein the first set of second
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device data comprises a second set of heart rate measurements from a second
device heart rate sensor; and

wherein the first coordinated status value comprises a second heart rate
measurement of the second set of heart rate measurements above a second
threshold during the first time period.
{00114} 7. The system of any one of examples 1 to 6, further
comprising a first mobile device, wherein the first mobile device comprises the
first analysis module, the first communication module, and the second analysis
module,
{00115} 8. The system of example 7, wherein the first mobile device
further comprises the first wearable device.
{00116} 9. The system of any one of examples 1 to 8, further
comprising a server computer, wherein the server computer comprises the first
analysis module, and wherein the server computer is communicatively coupled
to the first wearable device via a first mobile device and a wide area network.
{00117} 10. The system of example 9, wherein the second device
comprises the first communication module and the second analysis module.
{00118 il The system of example 10, wherein the second device
further comprises an alert module to present, on an output module of the second
device, an alert and a coordinated relationship message associated with the first
coordinated relationship pattern and the first coordinated status value.
{00119} 12. The system of example 9, 10 or 11, wherein the server
computer further comprises:

the first communication module and the second analysis module; and

a registration module that:

recetves a first user registration for a first relationship account that
associates one or more first account devices comprising the first wearable device
with the first relationship account;

receives a second user registration for a second relationship account that
associates one or more second account devices comprising the second device
with the second relationship account;

receives a privacy communication from the one or more devices that
associates the second relationship account with the first relationship account; and

receives one or more analysis settings from the one or more second
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account devices.
{00120} 13. A method comprising:

receiving, at a first analysis module, a first set of first device sensor data
from a first wearable device of a first user, and a first set of second device data
from a second device of a second user,;

identifying, by the first analysis module a first coordinated relationship
pattern comprising a plarality of events, each event of the plurality of events
being associated with a first repeated status value within the first set of first
device sensor data, a first coordinated status value within the first set of second
device data, and timing data associated with the first repeated status value and
the first coordinated status value;

generating, from the first coordinated relationship pattern, a set of
coordinated relationship data comprising a trigger threshold derived from at feast
the first repeated status value;

receiving, at a first communication module communicatively coupled to
the first analysis module, at least a portion of a first cusrent data stream from the
first wearable device;

analyzing, by a second analysis module communicatively coupled to the
first communication module, the first current data stream to determine when the
trigger threshold is met by at least a portion of the first current data stream; and

initiating a coordination communication to the second device when the
trigger threshold is met by the first current data stream.
00121} 14. The method of example 13, wherein the first set of first
device sensor data comprises a first set of global positioning system (GPS)
coordinates, wherein the first set of second device data comprises a second set of
GPS coordinates.
{00122} 15. The method of example 13 or example 14, wherein the
first set of first device sensor data comprises a plurality of images of a face;

wherein the first analysis module analyzes each image of the plurality of
images of the face to determine an identity and a facial expression value for each
of the plurality of iroages of the face; and

wherein the first repeated status value comprises the facial expression
value associated for images associated with the plurality of events.

{00123} 16. The method of any one of examples 13 to 15, further
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comprising:

receiving, at the first analysis module, a first set of third device sensor
data from a second wearable device of the first user; and

receiving a current data communication from the second wearable device
concurrently with the current data stream;

wherein each event of the plurality of events is further associated with a
second repeated status value within the first set of the third device sensor data;

wherein the set of coordinated relationship data further comprises the
second repeated status value, and

wherein the coordination communication 1s additionally communicated
in response to an identification of the second repeated status value in the current
data communication by the second analysis module.
100124} 17. The method of any one of examples 13 to 16, further
comprising:

recetving, from the second device, a set of threshold criteria for the first
repeated status value;

wherein the first analysis module 1dentifies the first repeated status value
using the set of threshold criteria.
100125] 18. A machine readable medium carrying machine readable
instructions that, when executed by a processor coupled to the medium cause a
device to carry out the method of any one of examples 13 to 17
{00126] Throughout this specification, plural instances may iroplement
components, operations, or structures described as a single instance. Although
individual operations of one or more methods are iltustrated and described as
separate operations, one or more of the individual operations may be performed
concurrently, and nothing requires that the operations be performed in the order
illustrated. Structures and functionality presented as separate components in
example configurations may be implemented as a combined structure or
component. Similarly, structures and functionality presented as a single
component may be implemented as separate components. These and other
variations, modifications, additions, and improvements fall within the scope of
the subject matter herein.
{00127] Although an overview of the inventive subject matter has been

described with reference to specific example embodiments, various
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modifications and changes may be made to these embodiments without
departing from the broader scope of embodiments of the present disclosure.
Such embodiments of the inventive subject matter may be referred to herein,
individually or collectively, by the term “invention” merely for convenience and
without intending to voluntarily limit the scope of this application to any single
disclosure or inventive concept if more than one is, in fact, disclosed.

{00128} The embodiments illustrated herein are described 10 sufficient
detail to enable those skilled in the art to practice the teachings disclosed. Other
embodiments may be used and derived therefrom, such that structural and
logical substitutions and changes may be made without departing from the scope
of this disclosure. The Detailed Description, therefore, is not to be taken in a
limiting sense, and the scope of various embodiments is defined only by the
appended claims, along with the full range of equivaleunts to which such claims
are entitled.

{00129} As used herein, the term “or” may be construed in either an
inclusive or exclusive sense. Moreover, plural mstances may be provided for
resources, operations, or structures described herein as a single instance.
Additionally, boundaries between various resources, operations, modules,
engines, and data stores are somewhat arbitrary, and particular operations are
iltustrated 1o a context of specific ilustrative configurations. Other allocations
of functionality are envisioned and may fall within a scope of variocus
embodiments of the present disclosure. In general, struetures and functionality
presented as separate resources in the example configurations may be
implemented as a combined structure or resource. Similarly, stractures and
functionality presented as a single resource may be implemented as separate
resources. These and other variations, modifications, additions, and
improvements fall within a scope of embodiments of the present disclosure as
represented by the appended claims. The specification and drawings are,

accordingly, to be regarded in an illustrative rather than a restrictive sense.
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CLAIMS

1. A system comprising:
a first analysis module to:
receive a first set of first device sensor data from a first wearable
device of a first user, and a first set of second device data from a second device
of a second user;
identify a first coordinated relationship pattern comprising a
plurality of events, each event of the plurality of events being associated with a
first repeated status value within the first set of first device sensor data, a first
coordinated status value within the first set of second device data, and a temporal
association between the first repeated status value and the first coordinated status
value; and
generate a trigger threshold associated with at least the first
repeated status value;

a first communication module communicatively coupled to the first
analysis module, the first communication module to receive at least a portion of
a first current data stream from the first wearable device; and

a second analysis module communicatively coupled to the first
communication module, the second analysis module to analyze the first current
data stream using the trigger threshold and to initiate a coordination
communication to the second device communicating when the trigger threshold

is met by a portion of the first current data stream.

2. The system of claim 1, wherein the first set of first device sensor

data comprises a first set of heart rate measurements.

3. The system of claim 2, wherein the first set of first device sensor
data further comprises a set of motion measurements from an accelerometer of

the first wearable device.

4. The system of claim 3, wherein the first repeated status value
comprises:

a first heart rate measurement above a first heart rate threshold; and
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a non-exercise state value derived from at least a portion of the set of
motion measurements iu a first time period associated with the first heart rate

measurement.

5. The system of claim 4, wherein the first coordinated status value
comprises a set of second user inputs to a second device input module of the
second device, wherein the set of second user inputs comprise a first mood
category value input selected from a plurality of mood category values; and

a timae value, wherein the time value 1s within the first time period.

6. The system of claim 4, wherein the first set of second device data
comprises a second set of heart rate measurements from a second device heart
rate sensor; and

wherein the first coordinated status value comprises a second heart rate
measurement of the second set of heart rate measurements above a second

threshold during the first time period.

7. The system of claim 1, further comprising a first mobile device,
wherein the first mobile device comprises the first analysis module, the first

communication module, and the second analysis module.

8. The systern of claim 7, wherein the first mobile device further

comprises the first wearable device.

S. The system of claim 1, further comprising a server computer,
wherein the server computer comprises the first analysis module, and wherein
the server computer is communicatively coupled to the first wearable device via

a first mobile device and a wide area network.

10.  The system of claim 9, wherein the second device comprises the

first communication module and the second analysis module.

11, The system of claim 10, wherein the second device further

comprises an alert module to present, on an cutput module of the second device,
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an alert and a coordinated relationship message associated with the first

coordinated relationship pattern and the first coordinated status value.

12, The systern of claim 9, wherein the server computer further
comprises:

the first communication module and the second analysis module; and

a registration module that:

receives a first user registration for a first relationship account that
associates one or more first account devices comprising the first wearable device
with the first relationship account;

receives a second user registration for a second relationship account that
associates one or more second account devices comprising the second device
with the second relationship account;

receives a privacy communication from the one or more devices that
associates the second relationship account with the first relationship account; and

receives one ot more analysis settings from the one or more second

account devices.

13. A method comprising:

receiving, at a first analysis module, a first set of first device sensor data
from a first wearable device of a first user, and a first set of second device data
from a second device of a second user;

identifying, by the first analysis module a first coordinated relationship
pattern comprising a plurality of events, each event of the plurality of events
being associated with a first repeated status value within the first set of first
device sensor data, a first coordinated status value within the first set of second
device data, and timing data associated with the first repeated status value and
the first coordinated status value;

generating, from the first coordinated relationship pattern, a set of
coordinated relationship data comprising a trigger threshold derived from at least
the first repeated status value;

recetving, at a first communication module communicatively coupled to
the first analysis module, at least a portion of a first current data stream from the

first wearable device;
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analyzing, by a second analysis module communicatively coupled to the
first commumication module, the first current data stream to determine when the
trigger threshold is met by at least a portion of the first current data stream; and

initiating a coordination communication to the second device when the

trigger threshold ts met by the first current data stream.

14, The method of claim 13, wherein the first set of first device
sensor data comprises a first set of global positioning system (GPS) coordinates,
wherein the first set of second device data comprises a second set of GPS

coordinates.

15. The method of claim 13, wherein the first set of first device
sensor data comprises a plurality of images of a face;

wherein the first analysis module analyzes each image of the plurality of
images of the face to determine an identity and a facial expression value for each
of the plurality of images of the face; and

wherein the first repeated status value comprises the facial expression

value associated for images assoctated with the plurality of events.

16. The method of claim 13, further comprising:

receiving, at the first analysis module, a first set of third device sensor
data from a second wearable device of the first user; and

receiving a current data communication from the second wearable device
concurrently with the eurrent data stream;

wherein each event of the plurality of events s further associated with a
second repeated status value within the first set of the third device sensor data;

wheretn the set of coordinated relationship data further comprises the
second repeated status value; and

wherein the coordination coromunication is additionally communicated
in response to an identification of the second repeated status value in the current

data communication by the second analysis module.

17. The method of claim 13, further comprising:
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recetving, from the second device, a set of threshold criteria for the first
repeated status value;
wherein the first analysis module identifies the first repeated status value

using the set of threshold criteria.

18 A machine readable medium comprising machine readable
instructions that, when executed by a processor coupled to the medium cause a
device to:

recetve a first set of first device sensor data from a first wearable device
of a first user, and a first set of second device data from a second device of a
second user;

identify, by the first analysis module a first coordinated relationship
pattern comprising a plurality of events, each event of the plurality of events
being associated with a first repeated status value within the first set of first
device sensor data, a first coordinated status value within the first set of second
device data, and a timing data associated with the first repeated status value and
the first coordinated status value;

generate, from the first coordinated relationship pattem, a set of
coordinated relationship data comprising a trigger threshold derived from at least
the first repeated status value;

receive, at a first communication module communicatively coupled to the
first analysis module, at least a portion of a first current data stream from the
first wearable device;

analyze, by a second analysis module communicatively coupled to the
first commumnication module, the first current data stream to determine when the
trigger threshold is met by at least a portion of the first current data stream; and

initiate a coordination communication fo the second device when the

trigger threshold is met by the first current data stream.
19. A machine readable medium carrying machine readable

instructions that, when executed by a processor coupled to the medium cause a

device to carry out the method of any one of claims 13 t0 17.
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