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(57) ABSTRACT

Disclosed herein are system, method, and computer program
product embodiments for detecting an irregularity in a user’s
vital signs and alerting of a potential emergency using
wearable devices. An embodiment operates by receiving,
from a sensor component coupled to a wearable computing
device, real-time heart rate information associated with a
user wearing the wearable computing device. The system
accesses heart rate calibration information associated with a
user profile and detects an irregularity based on a compari-
son between the real-time heart rate information and the
heart rate calibration information. Based on the detected
irregularity, the system accesses a contact information asso-
ciated with the user profile and transmits a message based on
the contact information.
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Receive, from a sensor component coupled 1o 8 wearable
computing device, real-time heart rate information associated 302
with a user wearing the wearable computing device.

k.4

Access heart rate calibration information
associated with a user profile. 304

Y

Detect an irregulanty based on a comparison between
the real-time heari rate information and the .
heart rate calibration information. 308
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Based on the detected irregularity, access a contact
information associated with the user profile. \-308

Transmit a message based on the contact information.  ™.31p
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SAFETY MONITORING WITH WEARABLE
DEVICES

BACKGROUND

Technical Field

[0001] Embodiments generally relate to monitoring the
safety and health of a person using wearable devices.

BACKGROUND

[0002] Certain medical conditions may cause sudden
symptoms in unpredictable manners. For example, elderly
individuals with heart conditions may benefit from 24-hour
monitoring to treat unexpected symptoms that can occur,
such as a heart failure during sleep. Persons in this situation
may not be able to call for help, and may not even realize
that they are having an emergency.

[0003] Wearable computing devices may be useful in
monitoring a user’s health in a real-time or nearly real-time
basis. For example, some electronic watches may monitor
and record data associated with a user’s heart rate. These
devices may also enable anyone to track their health closely,
including those in good health or with minor conditions.

SUMMARY

[0004] Disclosed herein are system, method, and com-
puter program product embodiments for detecting an irregu-
larity in a user’s vital signs and alerting of a potential
emergency using wearable devices. An embodiment oper-
ates by receiving, from a sensor component coupled to a
wearable computing device, real-time heart rate information
associated with a user wearing the wearable computing
device. The system accesses heart rate calibration informa-
tion associated with a user profile and detects an irregularity
based on a comparison between the real-time heart rate
information and the heart rate calibration information. Based
on the detected irregularity, the system accesses a contact
information associated with the user profile and transmits a
message based on the contact information.

[0005] The embodiments disclosed above are only
examples, and the scope of this disclosure is not limited to
them. Particular embodiments may include all, some, or
none of the components, elements, features, functions,
operations, or steps of the embodiments disclosed above.
Embodiments according to the invention are in particular
disclosed in the attached claims directed to a method, a
storage medium, a system and a computer program product,
wherein any feature mentioned in one claim category, e.g.
method, can be claimed in another claim category, e.g.
system, as well. The dependencies or references back in the
attached claims are chosen for formal reasons only. However
any subject matter resulting from a deliberate reference back
to any previous claims (in particular multiple dependencies)
can be claimed as well, so that any combination of claims
and the features thereof are disclosed and can be claimed
regardless of the dependencies chosen in the attached
claims. The subject-matter which can be claimed comprises
not only the combinations of features as set out in the
attached claims but also any other combination of features in
the claims, wherein each feature mentioned in the claims can
be combined with any other feature or combination of other
features in the claims. Furthermore, any of the embodiments
and features described or depicted herein can be claimed in
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a separate claim and/or in any combination with any
embodiment or feature described or depicted herein or with
any of the features of the attached claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] The accompanying drawings are incorporated
herein and form a part of the specification.

[0007] FIG. 1 illustrates a health-monitoring environment,
according to an example embodiment.

[0008] FIG. 2 illustrates a block diagram describing the
functionality of a health-monitoring system, according to an
example embodiment.

[0009] FIG. 3 is a flowchart for a method for detecting an
irregularity in a user’s vital signs and alerting of a potential
emergency, according to an example embodiment.

[0010] FIG. 4 is an example computer system useful for
implementing various embodiments.

[0011] In the drawings, like reference numbers generally
indicate identical or similar elements. Additionally, genet-
ally, the left-most digit(s) of a reference number identifies
the drawing in which the reference number first appears.

DETAILED DESCRIPTION

[0012] Provided herein are system, method and/or com-
puter program product embodiments, and/or combinations
and sub-combinations thereof, for detecting an irregularity
in a user’s vital signs and alerting of a potential emergency.

[0013] FIG. 1 illustrates a health-monitoring environment
100, according to an example embodiment. A wearable
computing device 110 may include a sensor component 112,
a display 114, an input interface 116, a communications
interface 118, and a storage 119. In an embodiment, wear-
able computing device 110 is a smartwatch including a
visual display and a heart rate sensor component. In an
embodiment, wearable computing device 110 may comprise
any suitable wearable device, such as a vest, earbuds,
stick-on-skin sensors, bracelet, clothing, hat, etc., including
a sensor for any vital signs, such as heart rate, breathing,
heart pressure, blood sugar, movement patterns, sleep pat-
terns, snoring, temperature, etc.

[0014] A user may wear wearable computing device 110
during particular activities or at all times. Wearable com-
puting device 110 may measure the user’s vital signs and
transmit sensor reading data to processing component 120.
Processor component 120 may analyze the data to detect
irregularities. Wearable computing device 110 may commu-
nicate with processing component 120 through communi-
cations interface 118. Processing component 120 may be
any device configured to process sensor data from sensor
component 112 such as, by way of example, a personal
computer, mobile computer, laptop computer, mobile phone,
smartphone, personal digital assistant, or tablet computer. In
an example embodiment, processing component 120 may be
a smartphone in communication with wearable computing
device 110 through a wireless connection (e.g., Bluetooth,
WiFi, etc.), and configured to process sensor data through a
software application. In particular embodiments, some or all
the functions of processing component 120 described
throughout this disclosure may be integrated within wear-
able computing device 110, for example, as an application
running on computing hardware within wearable computing
device 110.
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[0015] Processing component 120 may determine whether
vital signs sensor data from sensor component 112 indicate
normal activity or some irregularity associated with medical
conditions. Processing component 120 may include a stor-
age 126 that stores calibration information associated with
the user that is compared to sensor readings to detect
irregular vital signs patterns. In an embodiment, processing
component 120 may communicate with a cloud or server
system 130 for performing data processing. Server system
120 may be any computing device or combination of devices
suitable to provide server functionalities, such as, by way of
example, server computers, database systems, storage area
networks, web servers, application servers, or any combi-
nation thereof. While the rest of this disclosure describes the
processing device 120 as performing certain functions, it
should be understood that the processing device 120 may
perform these functions in collaboration with one or more
server devices 130. As an example, processing device 120
may send some, all, or a summary of sensor data to a server
device 130 for enhanced processing and irregularity detec-
tion.

[0016] If an emergency condition is detected through the
data processing, processing component 120 may send an
alert to the user and people that may be able to assist the
user, for example, first responders, family members, doctors,
nurses, etc. Alerts and messages may be sent through any
suitable means of communication, such as, Short Message
Service (SMS), e-mail, voice calls, etc. Processing compo-
nent 120 may include a network interface 122 for transmit-
ting data through a communications network 150. As an
example, network interface 122 may be a wireless commu-
nication interface (e.g., WiFi, cellular networking interface,
etc.), wired (e.g., Ethernet, phone landline, etc.), or any
combination thereof. The network 150 may be any commu-
nications network suitable for transmitting data between
computing devices, such as, by way of example, a Local
Area Network (LAN), a Wide Area Network (WAN), Met-
ropolitan Area Network (MAN), Personal Area Network
(PAN), the Internet, wireless networks, satellite networks,
overlay networks, cellular networks, or any combination
thereof.

[0017] In an embodiment, wearable device 110, process-
ing device 120, or both, may include a Global Positioning
System (GPS) module 124 for determining a location of the
user. In this manner, processing device 120 may determine
a location of the user to include in an alert, thus letting other
know where the person with the emergency is located.

[0018] FIG. 2 illustrates a block diagram describing the
functionality of a health-monitoring system, according to an
example embodiment. Wearable device 110 may first be
configured to understand what a user’s regular or normal
vital sign patterns are. In an embodiment, a user may wear
wearable device 110 during a calibration/training phase,
where wearable computing device 110 transmits vital sign
sensor data to processing device 120, which then generates
a calibration data profile for the user. For example, a user
may wear the wearable computing device 110 while sleep-
ing, and the processing device 120 may generate a heart-beat
profile for the user while sleeping. A heart-beat profile may
include, for example, a measure of beats-per-minute (bpm),
a heart thythm, blood pressure, etc. In an embodiment, the
processing device 120 may continuously learn the user’s
patterns over time as the user wears the wearable computing
device 110, and periodically adjust the calibration data.
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[0019] In an embodiment, the calibration data profile
includes data associated with a particular activity. As an
example, the wearable computing device 110, the processing
device 120, or both, may allow the user to enter an activity
that they are or will be performing (e.g., resting, exercising,
working, sleeping, etc.). Processing device 120 may then
learn the user’s normal pattern for that activity, and include
associated data in the calibration data.

[0020] In an embodiment, the calibration data profile
includes data associated with the time of the day. For
example, processing device 120 may detect that a user
regularly has a heart rate of 70 bpm between 10:00 PM-6:00
AM (e.g., the user regularly in bed during those times of the
day). Thus, processing device 120 may reflect this in the
calibration data.

[0021] Once the calibration data profile is created, the
processing device 120 monitors the sensor readings in
real-time to detect any irregularities. In an embodiment,
real-time monitoring may be performed by monitoring the
vital signs at a regular periodic interval (e.g., every thirty
seconds, one minute, five minutes, etc.). In an embodiment,
sensor data is sent continuously to processing device 120. In
an embodiment, processing device 120 may monitor data at
a regular interval, and may then decrease the length of the
interval if an irregularity is detected in order to obtain more
accurate data.

[0022] In an embodiment, processing device 120 detects
an irregularity when sensor readings deviate from the cali-
bration data by more than a configurable threshold. In an
embodiment, this threshold is adjustable by the user (e.g.,
trigger an alarm if bpm is above or below 20bpm from the
average for this activity). In an embodiment, the threshold is
expressed as a number of standard deviations away from the
calibration data.

[0023] In an embodiment, wearable computing device
110, processing device 120, or both, allow a user to input an
activity she is about to perform (e.g., resting, exercising,
working, sleeping, etc.) Processing device 120 may then
compare the sensor readings to the corresponding calibration
data for that activity. Similarly, processing device 120 may
compare the sensor readings for calibration data associated
with the time of day.

[0024] In an embodiment, wearable computing device
110, processing device 120, or both, may actuate an alarm or
notification for the user wearing the wearable device when
an irregularity is detected. The notification may be an
audible, visual, and/or tactile notification. For example,
wearable computing device 110 may provide a notification
to the user asking to confirm or cancel an emergency
notification (e.g., “Are you having a medical emergency?
Press Yes to confirm, No to cancel”) In this manner,
processing device 120 may assess whether the user is
actually having an emergency or its irregularity detection is
a false alarm. In an embodiment, if the user does not respond
to the alert within a configurable amount of time, the
processing device 120 assumes the emergency is real and
proceeds to the emergency alert phase.

[0025] If processing device 120 detects an irregularity,
processing device 120 may issue an alert to emergency
responders 210 or designated contacts 220. For example,
processing device 120 may issue a message to paramedics or
emergency management technicians (EMTs) with informa-
tion about the user and the emergency. For example, the
message may contain identifying information (e.g., name,
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age, physical description), a location, and background medi-
cal information (e.g., allergies, medical conditions, etc.) In
an embodiment, the message may also include technical
information associated with the irregularity detected, such as
a description of the nature of the emergency (e.g., “Possible
heart attack,” “Possible stroke,” “heart rate of 190 bpm,”
“No pulse,” “irregular heart-beat,” “tachycardia,” etc.). In an
embodiment, processing device 120 may send an alert to
designated contacts 220, such as family members, nurses,
doctors, etc. In an embodiment, processing device 120 may
include instructions in the message (e.g., “call paramedics,”
“elevate legs,” “perform CPR.”) In an embodiment, the
message may also include instructions on how to perform
necessary first aid, such as cardiopulmonary resuscitation
(CPR).

[0026] In an embodiments, wearable computing device
110, processing device 120, or both, may trigger an audible
and/or visual alert for people in proximity to the user. For
example, wearable computing device 110 may audibly
sound an alarm and play a voice stating “the person wearing
this watch needs help.” In an embodiment, the alert may
include displaying information that may help others assist
the user, or may assist first responder in treating the users,
such as information on the nature of the emergency, the
user’s vital sign, how to perform first aid, etc.

[0027] In an embodiment, processing device 120 may
detect and alert the user of non-emergency irregularities. As
an example, if the user has a mild irregular heartbeat,
processing device 120 may alert the user that she should be
checked by a doctor in a regular appointment.

[0028] In an embodiment, processing device 120 may
provide a periodical summary of the user’s vital signs
measurements over a period of time. As an example, pro-
cessing device 120 may provide a weekly report stating the
user’s average resting heart rate, sleeping heart rate, jogging
heart rate, etc. In an embodiment, the summary may include
recommendations, alert the user to potential health prob-
lems, etc.

[0029] FIG. 3 is a flowchart for a method 300 for detecting
an irregularity in a user’s vital signs and alerting of a
potential emergency, according to an example embodiment.
Method 300 can be performed by processing logic that can
comprise hardware (e.g., circuitry, dedicated logic, program-
mable logic, microcode, etc.), software (e.g., instructions
run on a processing device), or a combination thereof
[0030] In step 302, processing device 120 receives, from
a sensor component coupled to a wearable computing
device, real-time heart rate information associated with a
user wearing the wearable computing device. In step 304,
processing device 120 accesses heart rate calibration infor-
mation associated with a user profile. In step 306, processing
device 120 detects an irregularity based on a comparison
between the real-time heart rate information and the heart
rate calibration information. In step 308, processing device
120, based on the detected irregularity, accesses a contact
information associated with the user profile. In step 310,
processing device 120 transmits a message based on the
contact information.

[0031] FIG. 4illustrates an example computer system 400.
In particular embodiments, one or more computer systems
400 perform one or more steps of one or more methods
described or illustrated herein. In particular embodiments,
one or more computer systems 400 provide functionality
described or illustrated herein. In particular embodiments,
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software running on one or more computer systems 400
performs one or more steps of one or more methods
described or illustrated herein or provides functionality
described or illustrated herein. Particular embodiments
include one or more portions of one or more computer
systems 400. Herein, reference to a computer system may
encompass a computing device, and vice versa, where
appropriate. Moreover, reference to a computer system may
encompass one or more computer systems, where appropri-
ate.

[0032] This disclosure contemplates any suitable number
of computer systems 400. This disclosure contemplates
computer system 400 taking any suitable physical form. As
example, computer system 400 may be an embedded com-
puter system, a desktop computer system, a laptop or
notebook computer system, a mainframe, a mobile tele-
phone, a personal digital assistant (PDA), a server, a tablet
computer system, or a combination of two or more of these.
Where appropriate, computer system 400 may include one
or more computer systems 400; be unitary or distributed,
span multiple locations; span multiple machines; span mul-
tiple data centers; or reside in a cloud, which may include
one or more cloud components in one or more networks.
Where appropriate, one or more computer systems 400 may
perform without substantial spatial or temporal limitation
one or more steps of one or more methods described or
illustrated herein. As an example, one or more computer
systems 400 may perform in real time or in batch mode one
or more steps of one or more methods described or illus-
trated herein. One or more computer systems 400 may
perform at different times or at different locations one or
more steps of one or more methods described or illustrated
herein, where appropriate.

[0033] In particular embodiments, computer system 400
includes a processor 402, memory 404, storage 406, an
input/output (I/O) interface 408, a communication interface
410, and a bus 412. Although this disclosure describes and
illustrates a particular computer system having a particular
number of particular components in a particular arrange-
ment, this disclosure contemplates any suitable computer
system having any suitable number of any suitable compo-
nents in any suitable arrangement.

[0034] In particular embodiments, processor 402 includes
hardware for executing instructions, such as those making
up a computer program. As an example, to execute instruc-
tions, processor 402 may retrieve (or fetch) the instructions
from an internal register, an internal cache, memory 404, or
storage 406; decode and execute them; and then write one or
more results to an internal register, an internal cache,
memory 404, or storage 406. In particular embodiments,
processor 402 may include one or more internal caches for
data, instructions, or addresses. This disclosure contem-
plates processor 402 including any suitable number of any
suitable internal caches, where appropriate. In particular
embodiments, processor 402 may include one or more
internal registers for data, instructions, or addresses. This
disclosure contemplates processor 402 including any suit-
able number of any suitable internal registers, where appro-
priate. Where appropriate, processor 402 may include one or
more arithmetic logic units (ALUs); be a multi-core proces-
sor; or include one or more processors 402. Although this
disclosure describes and illustrates a particular processor,
this disclosure contemplates any suitable processor.



US 2018/0055456 A1l

[0035] In particular embodiments, memory 404 includes
main memory for storing instructions for processor 402 to
execute or data for processor 402 to operate on. As an
example, computer system 400 may load instructions from
storage 406 or another source (such as, for example, another
computer system 400) to memory 404. Processor 402 may
then load the instructions from memory 404 to an internal
register or internal cache. To execute the instructions, pro-
cessor 402 may retrieve the instructions from the internal
register or internal cache and decode them. During or after
execution of the instructions, processor 402 may write one
or more results (which may be intermediate or final results)
to the internal register or internal cache. Processor 402 may
then write one or more of those results to memory 404. In
particular embodiments, processor 402 executes only
instructions in one or more internal registers or internal
caches or in memory 404 (as opposed to storage 406 or
elsewhere) and operates only on data in one or more internal
registers or internal caches or in memory 404 (as opposed to
storage 406 or elsewhere). One or more memory buses
(which may each include an address bus and a data bus) may
couple processor 402 to memory 404. Bus 412 may include
one or more memory buses, as described below. In particular
embodiments, memory 404 includes random access memory
(RAM). This RAM may be volatile memory, where appro-
priate Memory 404 may include one or more memories 404,
where appropriate. Although this disclosure describes and
illustrates particular memory, this disclosure contemplates
any suitable memory.

[0036] In particular embodiments, storage 406 includes
mass storage for data or instructions. As an example, storage
406 may include a hard disk drive (HDD), a floppy disk
drive, flash memory, an optical disc, a magneto-optical disc,
magnetic tape, or a Universal Serial Bus (USB) drive or a
combination of two or more of these. Storage 406 may
include removable or non-removable (or fixed) media,
where appropriate. Storage 406 may be internal or external
to computer system 400, where appropriate. In particular
embodiments, storage 406 is non-volatile, solid-state
memory. In particular embodiments, storage 406 includes
read-only memory (ROM). Where appropriate, this ROM
may be mask-programmed ROM, programmable ROM
(PROM), erasable PROM (EPROM), electrically erasable
PROM (EEPROM), electrically alterable ROM (EAROM),
or flash memory or a combination of two or more of these.
This disclosure contemplates mass storage 406 taking any
suitable physical form. Storage 406 may include one or more
storage control units facilitating communication between
processor 402 and storage 406, where appropriate. Where
appropriate, storage 406 may include one or more storages
406. Although this disclosure describes and illustrates pat-
ticular storage, this disclosure contemplates any suitable
storage.

[0037] In particular embodiments, I/O interface 408
includes hardware, software, or both, providing one or more
interfaces for communication between computer system 400
and one or more I/O devices. Computer system 400 may
include one or more of these 1/0 devices, where appropriate.
One or more of these [/O devices may enable communica-
tion between a person and computer system 400. As an
example, an I/O device may include a keyboard, keypad,
microphone, monitor, mouse, printer, scanner, speaker, still
camera, stylus, tablet, touch screen, trackball, video camera,
another suitable I/O device or a combination of two or more
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of these. An 1/0 device may include one or more sensors.
This disclosure contemplates any suitable I/O devices and
any suitable I/O interfaces 408 for them. Where appropriate,
VO interface 408 may include one or more device or
software drivers enabling processor 402 to drive one or more
of these 1/0 devices. I/O interface 408 may include one or
more I/O interfaces 408, where appropriate. Although this
disclosure describes and illustrates a particular /O interface,
this disclosure contemplates any suitable I/O interface.

[0038] In particular embodiments, communication inter-
face 410 includes hardware, software, or both providing one
or more interfaces for communication (such as, for example,
packet-based communication) between computer system
400 and one or more other computer systems 400 or one or
more networks. As an example, communication interface
410 may include a network interface controller (NIC) or
network adapter for communicating with an Ethernet or
other wire-based network or a wireless NIC (WNIC) or
wireless adapter for communicating with a wireless net-
work, such as a WI-FI network. This disclosure contem-
plates any suitable network and any suitable communication
interface 410 for it. As an example, computer system 400
may communicate with an ad hoc network, a personal area
network (PAN), a local area network (LAN), a wide area
network (WAN), a metropolitan area network (MAN), or
one or more portions of the Internet or a combination of two
or more of these. One or more portions of one or more of
these networks may be wired or wireless. As an example,
computer system 400 may communicate with a wireless
PAN (WPAN) (such as, for example, a BLUETOOTH
WPAN), a WI-FI network, a WI-MAX network, a cellular
telephone network (such as, for example, a Global System
for Mobile Communications (GSM) network), or other
suitable wireless network or a combination of two or more
of these. Computer system 400 may include any suitable
communication interface 410 for any of these networks,
where appropriate. Communication interface 410 may
include one or more communication interfaces 410, where
appropriate. Although this disclosure describes and illus-
trates a particular communication interface, this disclosure
contemplates any suitable communication interface.

[0039] In particular embodiments, bus 412 includes hard-
ware, software, or both coupling components of computer
system 400 to each other. As an example, bus 412 may
include an Accelerated Graphics Port (AGP) or other graph-
ics bus, an Enhanced Industry Standard Architecture (EISA)
bus, a front-side bus (FSB), a HYPERTRANSPORT (HT)
interconnect, an Industry Standard Architecture (ISA) bus,
an INFINIBAND interconnect, a low-pin-count (LPC) bus,
a memory bus, a Micro Channel Architecture (MCA) bus, a
Peripheral Component Interconnect (PCI) bus, a PCI-Ex-
press (PCle) bus, a serial advanced technology attachment
(SATA) bus, a Video Electronics Standards Association local
(VLB) bus, or another suitable bus or a combination of two
or more of these. Bus 412 may include one or more buses
412, where appropriate. Although this disclosure describes
and illustrates a particular bus, this disclosure contemplates
any suitable bus or interconnect.

[0040] Herein, a computer-readable non-transitory storage
medium or media may include one or more semiconductor-
based or other integrated circuits (ICs) (such, as for
example, field-programmable gate arrays (FPGAs) or appli-
cation-specific ICs (ASICs)), hard disk drives (HDDs),
hybrid hard drives (HHDs), optical discs, optical disc drives
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(ODDs), magneto-optical discs, magneto-optical drives,
floppy diskettes, floppy disk drives (FDDs), magnetic tapes,
solid-state drives (SSDs), RAM-drives, SECURE DIGITAL
cards or drives, any other suitable computer-readable non-
transitory storage media, or any suitable combination of two
or more of these, where appropriate. A computer-readable
non-transitory storage medium may be volatile, non-vola-
tile, or a combination of volatile and non-volatile, where
appropriate.
[0041] Itisto be appreciated that the Detailed Description
section, and not the Summary and Abstract sections (if any),
1s intended to be used to interpret the claims. The Summary
and Abstract sections (if any) may set forth one or more but
not all exemplary embodiments of the invention as contem-
plated by the inventor(s), and thus, are not intended to limit
the invention or the appended claims in any way.
[0042] While the invention has been described herein with
reference to exemplary embodiments for exemplary fields
and applications, it should be understood that the invention
is not limited thereto. Other embodiments and modifications
thereto are possible, and are within the scope and spirit of the
invention. For example, and without limiting the generality
of this paragraph, embodiments are not limited to the
software, hardware, firmware, and/or entities illustrated in
the figures and/or described herein. Further, embodiments
(whether or not explicitly described herein) have significant
utility to fields and applications beyond the examples
described herein.
[0043] Embodiments have been described herein with the
aid of functional building blocks illustrating the implemen-
tation of specified functions and relationships thereof. The
boundaries of these functional building blocks have been
arbitrarily defined herein for the convenience of the descrip-
tion. Alternate boundaries can be defined as long as the
specified functions and relationships (or equivalents thereof)
are appropriately performed. Also, alternative embodiments
may perform functional blocks, steps, operations, methods,
etc. using orderings different than those described herein.
[0044] References herein to “one embodiment,” “an
embodiment,” “an example embodiment,” or similar
phrases, indicate that the embodiment described may
include a particular feature, structure, or characteristic, but
every embodiment may not necessarily include the particu-
lar feature, structure, or characteristic. Moreover, such
phrases are not necessarily referring to the same embodi-
ment. Further, when a particular feature, structure, or char-
acteristic is described in connection with an embodiment, it
would be within the knowledge of persons skilled in the
relevant art(s) to incorporate such feature, structure, or
characteristic into other embodiments whether or not explic-
itly mentioned or described herein.
[0045] The breadth and scope of the invention should not
be limited by any of the above-described exemplary embodi-
ments, but should be defined only in accordance with the
following claims and their equivalents.
What is claimed is:
1. A computer implemented method comprising, by at
least one processor:
receiving, from a sensor component coupled to a wearable
computing device, real-time heart rate information
associated with a user wearing the wearable computing
device;
accessing heart rate calibration information associated
with a user profile;
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detecting an irregularity based on a comparison between
the real-time heart rate information and the heart rate
calibration information;

based on the detected irregularity, accessing a contact

information associated with the user profile; and
transmitting a message based on the contact information.

2. The method of claim 1, further comprising:

monitoring, over a period of time, the real-time heart rate

information during multiple times of the day; and
generating the heart rate calibration information based on
the monitoring.

3. The method of claim 1, wherein detecting an irregu-
larity comprises detecting a heart rate that is above a
threshold heart rate for a particular time of the day.

4. The method of claim 1, further comprising;

determining the user wearing the wearable computing

device is performing a particular activity,

wherein the accessed heart rate calibration information

depends on the particular activity.

5. The method of claim 5, wherein the particular activity
is determined based on a time of the day.

6. The method of claim 5, wherein the particular activity
is determined based on a user input.

7. The method of claim 5, wherein the particular activity
is one of sleeping, exercising, or sitting.

8. The method of claim 1, further comprising;

upon the detecting the irregularity, alerting the user of the

wearable computing device through an interface func-
tionality of the wearable computing device;

wherein the transmitting the message based on the contact

information is performed a predetermined period of
time after alerting the user.

9. The method of claim 1, further comprising:

displaying, on an interface of the wearable computing

device, medical information associated with the user
profile.

10. The method of claim 1, wherein the transmitting the
message is performed by a smartphone in communication
with the wearable computing device.

11. A system, comprising:

a memory; and

at least one processor coupled to the memory and con-

figured to:

receive, from a sensor component coupled to a wear-
able computing device, real-time heart rate informa-
tion associated with a user wearing the wearable
computing device;

access heart rate calibration information associated
with a user profile;

detect an irregularity based on a comparison between
the real-time heart rate information and the heart rate
calibration information;

based on the detected irregularity, access a contact
information associated with the user profile; and

transmit a message based on the contact information.

12. The system of claim 11, the at least one processor
further configured to:

monitor, over a period of time, the real-time heart rate

information during multiple times of the day; and
generate the heart rate calibration information based on
the monitoring.
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13. The system of claim 11, wherein to detect an irregu-
larity the at least one processor is configured to detect a heart
rate that is above a threshold heart rate for a particular time
of the day.

14. The system of claim 11, the at least one processor
further configured to:

determine the user wearing the wearable computing

device is performing a particular activity,

wherein the accessed heart rate calibration information

depends on the particular activity.

15. The system of claim 14, wherein the particular activity
is determined based on a time of the day.

16. A tangible computer-readable device having instruc-
tions stored thereon that, when executed by at least one
computing device, causes the at least one computing device
to perform operations comprising:

receiving, from a sensor component coupled to a wearable

computing device, real-time heart rate information
associated with a user wearing the wearable computing
device;

accessing heart rate calibration information associated

with a user profile;

detecting an irregularity based on a comparison between

the real-time heart rate information and the heart rate
calibration information;
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based on the detected irregularity, accessing a contact
information associated with the user profile; and

transmitting a message based on the contact information.

17. The computer-readable device of claim 16, the opera-

tions further comprising:

monitoring, over a period of time, the real-time heart rate
information during multiple times of the day; and

generating the heart rate calibration information based on
the monitoring.

18. The computer-readable device of claim 16, the detect-
ing an irregularity further comprising detecting a heart rate
that is above a threshold heart rate for a particular time of the
day.

19. The computer-readable device of claim 16, the opera-
tions further comprising:

determining the user wearing the wearable computing

device is performing a particular activity,

wherein the accessed heart rate calibration information
depends on the particular activity.

20. The method of claim 5, wherein the particular activity
is determined based on a time of the day.
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