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AUTOMATED SMART WATCH ASSISTANCE
IN THE EVENT OF CARDIAC ARREST

BACKGROUND

[0001] The present invention relates generally to the field
of computing, and more particularly to wearable health
devices.

[0002] Smart watches can assist in situations of cardiac
arrest where cardiopulmonary resuscitation (CPR) is needed
to revive a person. Smart watches may detect the impending
presence of a heart related illness through the monitoring of
a user’s heart rate utilizing sensors embedded within the
smart watch and may, if necessary, issue an alert if a heart
related illness is detected. A smart watch may also assist in
the act of performing compression CPR by utilizing sensors
on a smart watch to monitor the movements a user makes
during CPR administration and to ensure that the user is
performing compression CPR at the correct pressure and
rhythm.

SUMMARY

[0003] Embodiments of the present invention disclose a
method, computer system, and a computer program product
for automated smart watch assistance. The present invention
may include detecting a distress signal from a sensor of a
distressed user device. The present invention may then
include broadcasting a cardiopulmonary resuscitation (CPR)
request based on detecting the distress signal from the sensor
of the distressed user device. The present invention may then
include receiving a response to the broadcasted CPR request
based on an altered direction of travel of a responding user
device. The present invention may finally include establish-
ing a connection between the distressed user device and the
responding user device.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

[0004] These and other objects, features and advantages of
the present invention will become apparent from the fol-
lowing detailed description of illustrative embodiments
thereof, which is to be read in connection with the accom-
panying drawings. The various features of the drawings are
not to scale as the illustrations are for clarity in facilitating
one skilled in the art in understanding the invention in
conjunction with the detailed description. In the drawings:
[0005] FIG. 1 illustrates a networked computer environ-
ment according to at least one embodiment;

[0006] FIG. 2 is an operational flowchart illustrating a
process for automated smart watch assistance according to at
least one embodiment;

[0007] FIG. 3illustrates a rendering of a CPR alert accord-
ing to at least one embodiment;

[0008] FIG. 4 illustrates a pairing of devices according to
at least one embodiment;

[0009] FIG. 5 illustrates a rendered notification according
to at least one embodiment;

[0010] FIG. 6 is a block diagram of internal and external
components of computers and servers depicted in FIG. 1
according to at least one embodiment;

[0011] FIG. 7 is a block diagram of an illustrative cloud
computing environment including the computer system
depicted in FI1G. 1, in accordance with an embodiment of the
present disclosure; and
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[0012] FIG. 8 is a block diagram of functional layers of the
illustrative cloud computing environment of FIG. 7, in
accordance with an embodiment of the present disclosure.

DETAILED DESCRIPTION

[0013] Detailed embodiments of the claimed structures
and methods are disclosed herein; however, it can be under-
stood that the disclosed embodiments are merely illustrative
of the claimed structures and methods that may be embodied
in various forms. This invention may, however, be embodied
in many different forms and should not be construed as
limited to the exemplary embodiments set forth herein.
Rather, these exemplary embodiments are provided so that
this disclosure will be thorough and complete and will fully
convey the scope of this invention to those skilled in the art.
In the description, details of well-known features and tech-
niques may be omitted to avoid unnecessarily obscuring the
presented embodiments.

[0014] The present invention may be a system, a method,
and/or a computer program product at any possible technical
detail level of integration. The computer program product
may include a computer readable storage medium (or media)
having computer readable program instructions thereon for
causing a processor to carry out aspects of the present
invention.

[0015] The computer readable storage medium can be a
tangible device that can retain and store instructions for use
by an instruction execution device. The computer readable
storage medium may be, for example, but is not limited to,
an electronic storage device, a magnetic storage device, an
optical storage device, an electromagnetic storage device, a
semiconductor storage device, or any suitable combination
of the foregoing. A non-exhaustive list of more specific
examples of the computer readable storage medium includes
the following: a portable computer diskette, a hard disk, a
random access memory (RAM), a read-only memory
(ROM), an erasable programmable read-only memory
(EPROM or Flash memory), a static random access memory
(SRAM), a portable compact disc read-only memory (CD-
ROM), a digital versatile disk (DVD), a memory stick, a
floppy disk, a mechanically encoded device such as punch-
cards or raised structures in a groove having instructions
recorded thereon, and any suitable combination of the fore-
going. A computer readable storage medium, as used herein,
is not to be construed as being transitory signals per se, such
as radio waves or other freely propagating electromagnetic
waves, electromagnetic waves propagating through a wave-
guide or other transmission media (e.g., light pulses passing
through a fiber-optic cable), or electrical signals transmitted
through a wire.

[0016] Computer readable program instructions described
herein can be downloaded to respective computing/process-
ing devices from a computer readable storage medium or to
an external computer or external storage device via a net-
work, for example, the Internet, a local area network, a wide
area network and/or a wireless network. The network may
comprise copper transmission cables, optical transmission
fibers, wireless transmission, routers, firewalls, switches,
gateway computers and/or edge servers. A network adapter
card or network interface in each computing/processing
device receives computer readable program instructions
from the network and forwards the computer readable
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program instructions for storage in a computer readable
storage medium within the respective computing/processing
device.

[0017] Computer readable program instructions for carry-
ing out operations of the present invention may be assembler
instructions, instruction-set-architecture (ISA) instructions,
machine instructions, machine dependent instructions,
microcode, firmware instructions, state-setting data, con-
figuration data for integrated circuitry, or either source code
or object code written in any combination of one or more
programming languages, including an object oriented pro-
gramming language such as Smalltalk, C++, or the like, and
procedural programming languages, such as the “C” pro-
gramming language or similar programming languages. The
computer readable program instructions may execute
entirely on the user’s computer, partly on the user’s com-
puter, as a stand-alone software package, partly on the user’s
computer and partly on a remote computer or entirely on the
remote computer or server. In the latter scenario, the remote
computer may be connected to the user’s computer through
any type of network, including a local area network (LAN)
or a wide area network (WAN), or the connection may be
made to an external computer (for example, through the
Internet using an Internet Service Provider). In some
embodiments, electronic circuitry including, for example,
programmable logic circuitry, field-programmable gate
arrays (FPGA), or programmable logic arrays (PLA) may
execute the computer readable program instructions by
utilizing state information of the computer readable program
instructions to personalize the electronic circuitry, in order to
perform aspects of the present invention.

[0018] Aspects of the present invention are described
herein with reference to flowchart illustrations and/or block
diagrams of methods, apparatus (systems), and computer
program products according to embodiments of the inven-
tion. It will be understood that each block of the flowchart
illustrations and/or block diagrams, and combinations of
blocks in the flowchart illustrations and/or block diagrams,
can be implemented by computer readable program instruc-
tions.

[0019] These computer readable program instructions may
be provided to a processor of a general purpose computer,
special purpose computer, or other programmable data pro-
cessing apparatus to produce a machine, such that the
instructions, which execute via the processor of the com-
puter or other programmable data processing apparatus,
create means for implementing the functions/acts specified
in the flowchart and/or block diagram block or blocks. These
computer readable program instructions may also be stored
in a computer readable storage medium that can direct a
computer, a programmable data processing apparatus, and/
or other devices to function in a particular manner, such that
the computer readable storage medium having instructions
stored therein comprises an article of manufacture including
instructions which implement aspects of the function/act
specified in the flowchart and/or block diagram block or
blocks.

[0020] The computer readable program instructions may
also be loaded onto a computer, other programmable data
processing apparatus, or other device to cause a series of
operational steps to be performed on the computer, other
programmable apparatus or other device to produce a com-
puter implemented process, such that the instructions which
execute on the computer, other programmable apparatus, or
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other device implement the functions/acts specified in the
flowchart and/or block diagram block or blocks.

[0021] The flowchart and block diagrams in the Figures
illustrate the architecture, functionality, and operation of
possible implementations of systems, methods, and com-
puter program products according to various embodiments
of the present invention. In this regard, each block in the
flowchart or block diagrams may represent a module, seg-
ment, or portion of instructions, which comprises one or
more executable instructions for implementing the specified
logical function(s). In some alternative implementations, the
functions noted in the blocks may occur out of the order
noted in the Figures. For example, two blocks shown in
suiccession may, in fact, be executed substantially concur-
rently, or the blocks may sometimes be executed in the
reverse order, depending upon the functionality involved. It
will also be noted that each block of the block diagrams
and/or flowchart illustration, and combinations of blocks in
the block diagrams and/or flowchart illustration, can be
implemented by special purpose hardware-based systems
that perform the specified functions or acts or carry out
combinations of special purpose hardware and computer
instructions.

[0022] The following described exemplary embodiments
provide a system, method and program product for auto-
mated smart watch assistance. As such, the present embodi-
ment has the capacity to improve the technical field of
wearable health devices by automating smart watch assis-
tance in the event of cardiac arrest. More specifically, the
present invention may include detecting a distress signal
from a sensor of a distressed user device. The present
invention may then include broadcasting a cardiopulmonary
resuscitation (CPR) request based on detecting the distress
signal from the sensor of the distressed user device. The
present invention may then include receiving a response to
the broadcasted CPR request based on an altered direction of
travel of a responding user device. The present invention
may finally include establishing a connection between the
distressed user device and the responding user device.
[0023] As described previously, smart watches can assist
in situations of cardiac arrest where cardiopulmonary resus-
citation (CPR) is needed to revive a person. Smart watches
may detect the impending presence of a heart related illness
through the monitoring of a user’s heart rate utilizing
sensors embedded within the smart watch, and may, if
necessary, issue an alert if a heart related illness is detected.
A smart watch may also assist in the act of performing
compression CPR by utilizing sensors on a smart watch to
monitor the movements a user makes during CPR adminis-
tration and to ensure that the user is performing compression
CPR at the correct pressure and rhythm.

[0024] When a person experiences cardiac arrest, people
nearby may need to be alerted. Sounding an audible alarm
when no pulse is detected may not be satisfactory because
people hearing the alarm may not understand what the alarm
signifies, people may not hear the alarm in busy areas or if
wearing headphones, and people may not be able to locate
the source of the alarm. Furthermore, when a person expe-
riences cardiac arrest, every second of time is precious and
a user attempting to administer CPR may not have the time
to manually locate and launch a CPR assistance application
on the user’s smartphone or smart watch. Lastly, a user
attempting to administer CPR may experience difficulty
when checking for a pulse prior to performing compression
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CPR. In fact, researchers have concluded that a lay rescuer
may not reliably detect the absence of a pulse in a timely
fashion. Nevertheless, knowing when the heart has stopped
and has restarted is critical to the performance of CPR.
[0025] Therefore it may be advantageous to, among other
things, provide a solution that assists both victims of cardiac
arrest and providers of CPR through a hands-free fully
automated solution that announces the need for CPR, assists
in the performance of CPR, and detects when a victim has
regained a pulse and therefore CPR should be ceased.
[0026] According to at least one embodiment, a wearable
may be used for automated cardiopulmonary resuscitation
(CPR) assistance, including but not limited to smart watches
and/or other devices capable of gathering biometric and/or
other sensor data of a user.

[0027] According to at least one embodiment, ultrasound
communication may be used to alert nearby users to a
cardiac event, even if the alerted user has no established
relationship with a cardiac victim.

[0028] According to at least one embodiment, biometric
information (e.g., biometric sensor data) from a cardiac
victim’s smart watch, including biometric readings recorded
on the cardiac victim’s smart watch, may be automatically
provided to the smart watch of the person assisting the
victim, without any prior pairing or manual intervention.
[0029] According to at least one embodiment, biometric
and movement sensors on a smart watch may detect when a
user is experiencing cardiac arrest. If a suflicient threshold is
reached, based on the readings of the biometric and move-
ment sensors, a CPR alarm may be rendered and commu-
nicated to nearby smart watches using ultrasound commu-
nication.

[0030] According to at least one embodiment, a nearby
smart watch that receives an ultrasound communication may
display the rendered CPR alert, which may provide infor-
mation about the nature of the alert, the individual in need
of help, and the location of the individual in relation to the
receiving user. If the receiving user begins to move toward
the alert location, a CPR assistance application may be
automatically launched on the receiving user’s smart watch.
[0031] According to at least one embodiment, the smart
watch of a receiving user (e.g., an assisting user) and the
smart watch of the victim may exchange an electronic
handshake over ultrasound communication in order to estab-
lish a Bluetooth® (Bluetooth and all Bluetooth-based trade-
marks and logos are trademarks or registered trademarks of
Bluetooth SIG, Inc. and/or its affiliates) pairing. The vic-
tim’s smart watch may continue to monitor the victim’s vital
signs, and may communicate the victim’s vital signs over the
established (e.g., paired) Bluetooth® connection to the
assisting user’s smart watch. If the victim reestablishes a
pulse, the assisting user may be informed of the victim’s
heart rate via a rendering on the assisting user’s smart watch.
[0032] According to at least one embodiment, the auto-
mated smart watch assistance program may utilize ultra-
sound communication to broadcast a message to a nearby
smart watch user, which message may indicate that a person
may have experienced cardiac arrest. The communicated
message may include information detailing the location of
the cardiac arrest victim in addition to the cardiac arrest
victim’s distance from the message recipient.

[0033] According to at least one embodiment, the auto-
mated smart watch assistance program may automatically
pair a smart watch of a cardiac arrest victim with a smart
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watch of a nearby (e.g., closely located) automated smart
watch assistance program user (i.e., an assisting user) so that
the cardiac arrest victim’s biometric information, such as the
presence or absence of a pulse, may be transmitted to the
smart watch of the nearby automated smart watch assistance
program user assisting with CPR (i.e., the assisting user).
[0034] According to at least one embodiment, the auto-
mated smart watch assistance program may be utilized by
medical device manufacturers, healthcare providers and
payers (e.g., hospitals and insurance companies), those
responsible for public safety (e.g., police forces and fire
departments), airports, mass transit operators, sports venues,
mall operators, and smart watch manufacturers, among
many other users.

[0035] Referring to FIG. 1, an exemplary networked com-
puter environment 100 in accordance with one embodiment
is depicted. The networked computer environment 100 may
include a computer 102 with a processor 104 and a data
storage device 106 that is enabled to run a software program
108 and an automated smart watch assistance program 110a.
The networked computer environment 100 may also include
a server 112 that is enabled to run an automated smart watch
assistance program 1105 that may interact with a database
114 and a communication network 116. The networked
computer environment 100 may include a plurality of com-
puters 102 and servers 112, only one of which is shown. The
communication network 116 may include various types of
communication networks, such as a wide area network
(WAN), local area network (LAN), a telecommunication
network, a wireless network, a public switched network
and/or a satellite network. It should be appreciated that FIG.
1 provides only an illustration of one implementation and
does not imply any limitations with regard to the environ-
ments in which different embodiments may be implemented.
Many modifications to the depicted environments may be
made based on design and implementation requirements.
[0036] The client computer 102 may communicate with
the server computer 112 via the communications network
116. The communications network 116 may include con-
nections, such as wire, wireless communication links, or
fiber optic cables. As will be discussed with reference to
FIG. 6, server computer 112 may include internal compo-
nents 902q and external components 904a, respectively, and
client computer 102 may include internal components 9025
and external components 9045, respectively. Server com-
puter 112 may also operate in a cloud computing service
model, such as Software as a Service (SaaS), Platform as a
Service (PaaS), or Infrastructure as a Service (IaaS). Server
112 may also be located in a cloud computing deployment
model, such as a private cloud, community cloud, public
cloud, or hybrid cloud. Client computer 102 may be, for
example, a mobile device, a telephone, a personal digital
assistant, a netbook, a laptop computer, a tablet computer, a
desktop computer, or any type of computing devices capable
of running a program, accessing a network, and accessing a
database 114. According to various implementations of the
present embodiment, the automated smart watch assistance
program 110a, 1105 may interact with a database 114 that
may be embedded in various storage devices, such as, but
not limited to a computer/mobile device 102, a networked
server 112, or a cloud storage service.

[0037] According to the present embodiment, a user using
a client computer 102 or a server computer 112 may use the
automated smart watch assistance program 110a, 1105 (re-
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spectively) to automatically send biometric readings
recorded on the smart watch of a victim to the smart watch
of an assisting user without any prior pairing or manual
intervention. The automated smart watch assistance method
is explained in more detail below with respect to FIGS. 2
through 5.

[0038] Referring now to FIG. 2, an operational flowchart
illustrating the exemplary automated smart watch assistance
process 200 used by the automated smart watch assistance
program 110a and 1105 according to at least one embodi-
ment is depicted.

[0039] At 202, a user’s smart watch detects the need for
cardiopulmonary resuscitation (CPR) and broadcasts a
request over ultrasound. This may be referred to as Stage 1
of the automated smart watch assistance program 110q,
1105, which may begin with a user signing up or opting in
to participation in the automated smart watch assistance
program 110a, 1105 (i.e., user registration). User registration
may be done using an Internet-connected computing device,
including a mobile device or tablet, among other devices,
and may include the user providing his or her personal
information, including but not limited to name, birthday,
height, weight, age, gender, any illnesses or ailments,
whether the user is a smoker or nonsmoker, and a distin-
guishing photograph, which personal information and pho-
tograph may be sent to assisting users if a CPR alert is
broadcasted. The user may input his or her personal infor-
mation and photograph into the automated smart watch
assistance program 110a, 1105 interface at the designated
areas specified for user input of personal information and
photograph.

[0040] User registration may be completed by any person
(e.g., male or female) of suitable age and discretion inter-
ested in participating in the automated smart watch assis-
tance program 110a, 1105. User registration may include the
downloading of an automated smart watch assistance pro-
gram 110a, 1105 mobile application onto the user’s mobile
device or tablet which is also compatible with, and may be
downloaded onto, the user’s smart watch,

[0041] A person of suitable age and discretion who com-
pletes a user registration for the automated smart watch
assistance program 110a, 1105 may become a registered
user.

[0042] A smart watch worn by a registered user of the
automated smart watch assistance program 110a, 1105 may
use various sensors to detect or determine whether a user
may have experienced cardiac arrest, a loss of conscious-
ness, and/or whether a smart watch user may need CPR. The
various sensors used by the automated smart watch assis-
tance program 110a, 1105 may include but are not limited to
including: biometric sensors, wherein a heart rate monitor
may detect an abnormal heart rate and may ultimately detect
the absence of a pulse; blood pressure sensors; skin tem-
perature sensors; and movement sensors, wherein a smart
watch accelerometer and/or gyroscope may detect a move-
ment or absence thereof that may be consistent with a fall
and/or a loss of consciousness.

[0043] The automated smart watch assistance program
110a, 1105 may analyze sensor data to determine whether a
user of the automated smart watch assistance program 110a,
1105 has experienced cardiac arrest and/or may need CPR.
Sensor data analyzed by the automated smart watch assis-
tance program 110a, 110ba may be measured against (e.g.,
compared to) a predetermined threshold, which measure-
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ment or comparison may reduce the chance of falsely
determining that a user of the automated smart watch
assistance program 110a, 1105 may be experiencing cardiac
arrest and/or may need CPR (i.e., a false positive).

[0044] For example, regarding the threshold discussed
above, a determination by a single sensor that a user of the
automated smart watch assistance program 110a, 1105 does
not have a pulse may not be enough to trigger a call for help
(e.g., to broadcast a request for CPR), since there may be
several reasons why a user’s pulse may not be detected by
the user’s smart watch, including but not limited to a faulty
sensor, or a bad contact with the user’s wrist. However,
sensor data generated by more than one sensor and merged
together to form a combined sensor database (i.e., database
114) may more accurately detect whether a user has met the
predetermined threshold. For example, combined sensor
data may detect an abnormal heart rate, followed by bodily
movement consistent with a fall, followed by no measurable
heart rate and/or blood pressure, and no further bodily
movement. In this instance, the predetermined threshold
may be met and/or exceeded and an alarm may be triggered.
[0045] When a predetermined threshold is met and an
alarm is triggered, the automated smart watch assistance
program 110a, 1105 may prepare a CPR alert which may be
a message broadcasted to all registered users of the auto-
mated smart watch assistance program 110a, 1105. A reg-
istered user of the automated smart watch assistance pro-
gram 110a, 1105 may have registered for participation in the
automated smart watch assistance program 110, 1105 in the
manner discussed previously, and may have downloaded the
application onto the user’s smart watch, where the applica-
tion may now be running. A running version of the auto-
mated smart watch assistance program 110, 1106 may be
listening for incoming ultrasound communications, as will
be discussed in more detail below.

[0046] The broadcasted message (e.g., text message) may
include profile information of the user in distress (i.e., a user
profile), location information of the user in distress (i.e., user
location), and other relevant information of the user in
distress (i.e., user details). The user in distress may also be
referred to as the victim. The user profile may include the
user’s name and picture, as well as any other personal
information retrieved from the user’s profile within the
automated smart watch assistance program 110a, 1105. The
user location may include the user’s current location, as
retrieved from the global positioning system (GPS) of the
user’s associated device (i.e., smart watch). The user details
may include all other pertinent information concerning the
user which may be relevant to a medical responder, includ-
ing but not limited to the user’s medical history, illnesses,
allergies, asthmatic conditions, prescription medications,
emergency contacts, primary care physician, and/or normal
(i.e., baseline) vitals. The user details may be inputted into
the automated smart watch assistance program 110a, 1105
by the user upon registration and may be modified and/or
supplemented at any time within the automated smart watch
assistance program 110a, 1105 interface. A user’s baseline
vitals may also be determined by the automated smart watch
assistance program 110a, 1105 based on any previously
gathered sensor data which may be inputted into the auto-
mated smart watch assistance program 110a, 1104 upon user
registration.

[0047] The broadcasted CPR alert may be sent over ultra-
sound communication using an onboard speaker of a user’s
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smart watch. Ultrasound communication may be a sound
with frequency greater than 20 kHz and may be inaudible to
the human ear. Although users of the automated smart watch
assistance program 110a, 1105 may not sense the ultrasound
communication, the transmission may contain data encoded
in ultrasound concerning the nature of the alert (e.g., the
CPR alert), including the location of the victim, the victim’s
photograph and the victim’s name. The location of the
victim, the victim’s photograph, and the victim’s name may
be used by an assisting user to locate a victim in a densely
populated area (e.g., in a crowd). For example, a victim’s
photograph, used in combination with the location of the
victim’s distress signal, may enable immediate physical
identification of a victim at a crowded concert by an assist-
ing user.

[0048] If and/or when a Bluetooth® connection is made,
any relevant medical information may be communicated to
an assisting user, as discussed previously.

[0049] Nearby smart watches may receive the broadcasted
CPR using an onboard microphone which may continually
listen for ultrasound communications. No prior pairing
between the device of the user in distress (i.e., the victim)
and an assisting user may be required. Upon receiving an
ultrasound communication, smart watches belonging to reg-
istered users of the automated smart watch assistance pro-
gram 110a, 1105 may render the CPR alert on the smart
watch screen. Additionally, a registered user’s smart watch
may provide haptic and audible feedback to signal the smart
watch user to the CPR alert. The rendering of a CPR alert on
a user’s smart watch will be discussed in more detail below
with respect to FIG. 3.

[0050] Smart watches and other devices connected to the
automated smart watch assistance program 110a, 1105,
which are in receipt of the ultrasound communication, may
act as a repeater, and may pass the signal on to other
connected devices. A repeater may be an electronic device
that receives a signal and retransmits it, which may be used
to extend the signal’s distance. For example, a mobile phone
may receive a CPR alert over ultrasound communication and
may use an onboard speaker to repeat the ultrasound signal,
which may result in an extended range and reach of the
broadcasted CPR alert.

[0051] At 204, an assisting user responds to the CPR alert
and establishes a pairing with the victim’s smart watch. This
may be referred to as Stage 2 of the automated smart watch
assistance program 110a, 1105. Here, the victim’s smart
watch may monitor the movement and direction of travel of
users of the smart watch assistance program 110a, 1105,
after a CPR alert message has been rendered. If the smart
watch of the victim (i.e., the user in distress) detects that
another user of the automated smart watch assistance pro-
gram 110a, 1105 is traveling in the direction of the victim,
then that user becomes an assisting user who is responding
to the CPR alert. The assisting user may need to merely
change his or her direction of travel towards the location of
the victim to be deemed an assisting user who may be
responding to the broadcasted CPR alert.

[0052] For example, once a CPR request has been broad-
casted, based on a determination that the victim is in distress,
then any altered direction of travel of another user of the
automated smart watch assistance program 110a, 1105
which is towards the location of the victim may be sufficient
to deem the other user an assisting user.
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[0053] When a smart watch of an assisting user determines
that the assisting user is assisting the victim, a CPR assis-
tance guide may be launched on the assisting user’s smart
watch, either within the automated smart watch assistance
program 110a, 1105 or by utilizing a third-party application
on the assisting user’s smart watch or connected mobile
device. The CPR assistance guide may aid in the perfor-
mance of compression CPR, including by monitoring the
CPR technique, by issuing guidance based on the monitor-
ing, and optionally, by placing a call to 911 to alert emer-
gency services to the victim’s condition and to receive live
verbal CPR instructions. The CPR assistance guide may
function by utilizing an accelerometer, any haptic feedback,
and a gyroscope of the assisting user’s smart watch, among
other features, to indicate when a compression should be
performed.

[0054] When an assisting user’s smart watch detects that
the user is located at the same physical location as the
automated smart watch assistance program 110a, 1105 vic-
tim, then the assisting user’s smart watch may send an
ultrasound communication to the victim’s smart watch,
wherein the assisting user’s smart watch requests a Blu-
etooth® (Bluetooth and all Bluetooth-based trademarks and
logos are trademarks or registered trademarks of Bluetooth
SIG, Inc. and/or its affiliates) pairing. The automated smart
watch assistance program 110a, 1105 may determine that an
assisting user is located at the same location as the victim
based on a comparison of the GPS location of the broad-
casted CPR alert and the GPS location of the assisting user.
When a microphone of the victim’s smart watch detects the
Bluetooth® pairing request, an electronic handshake signal
is exchanged and the Bluetooth® pairing is performed. A
pairing of devices will be discussed in more detail below
with respect to FIG. 4.

[0055] If multiple assisting users arrive to assist the vic-
tim, a Bluetooth® pairing may be established with the smart
watch of the victim and the smart watches of all assisting
users. Two-way communication may be established between
Bluetooth® connected devices, which may be beneficial for
both the victim and assisting user(s) as compared to the
one-way broadcast of ultrasound communication. The CPR
assistance guide instructions, as discussed previously, may
be sent to all assisting users. The vital signs of the victim, as
discussed previously, and as will be discussed in more detail
below with respect to step 206, may also be sent to all
assisting users.

[0056] At 206, the assisting user’s smart watch displays
the victim’s vitals (i.e., a vital sign). This may be referred to
as Stage 3 of the automated smart watch assistance program
110a, 1105. A paired Bluetooth® connection may be estab-
lished between the assisting user’s smart watch and the
smart watch worn by the victim, as described previously, by
utilizing a two-way electronic handshake over ultrasound
communication.

[0057] Despite the victim’s condition, the victim’s smart
watch may continue to monitor the victim’s vital signs,
including but not limited to the victim’s heart rate (i.e., a
heart rate value) the victim’s blood pressure (i.e., a blood
pressure value), the victim’s body temperature (i.e., a body
temperature value), the victim’s respiration rate (i.e., a
breathing rate), and/or any other medical conditions of the
victim, and may send the victim’s vital signs over the paired
connection to the assisting user’s smart watch. The assisting
user may utilize the paired connection and any vital signs
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received from the victim’s smart watch, to establish that the
victim has no pulse, and that CPR should commence. The
paired Bluetooth® connection may continue while CPR is
being given, and may also continue while an Automated
External Defibrillator (AED) may be used to attempt to
revive the victim.

[0058] If the victim reestablishes a pulse, a notification
may be created, which notification may be rendered on the
assisting user’s smart watch. If there is more than one
assisting user, a notification may be rendered on the smart
watch of each assisting user. The notification may indicate
that the victim’s pulse has been reestablished and that the
assisting user may cease CPR and/or AED. The notification
may be visual, haptic, and/or audible to ensure that the
notification captures the user or users’ attention. A rendered
notification will be discussed in more detail below with
respect to FIG. 5.

[0059] After a predefined period of time for which the
victim is deemed to have a reestablished and normal pulse
based on acceptable medical ranges, which period of time
may be automatically configured within the automated smart
watch assistance program 110a, 1105 interface, the connec-
tion between the assisting user’s smart watch and the
victim’s smart watch may be disconnected and the pairing
may be removed. A user’s normal heart rate, based on
acceptable medical ranges, may be determined by the auto-
mated smart watch assistance program 110a, 1105 based on
the user’s inputted personal information, including age,
height, weight, whether the user is a smoker or nonsmoker,
and any preexisting medical conditions, among other fac-
tors.

[0060] Forexample, the automated smart watch assistance
program 110q, 1106 may be configured to disconnect a
Bluetooth® connection when the victim is determined to
have a reestablished pulse lasting for three minutes, and the
victim’s pulse is determined to be within an acceptable
medical range given the user’s inputted personal informa-
tion.

[0061] Referring now to FIG. 3, the rendering of a CPR
alert according to at least one embodiment is depicted. The
automated smart watch assistance program 110a, 1105 may
provide for haptic and audible feedback to signal the smart
watch user that there is a CPR alert. As described previously,
GPS location, biometric sensors, and movement sensors 302
may gather data from the victim’s smart watch 304 and may
communicate the gathered data to the assisting user’s smart
watch 306 using ultrasound communication 308 (i.e., ultra-
sound broadcast). An ultrasound receiver 310 on the assist-
ing user’s device (i.e., the receiving smart watch 306) may
pick up signals sent using ultrasound communication 308
from the victim’s smart watch.

[0062] Referring now to FIG. 4 the pairing of devices
according to at least one embodiment is depicted. A Blu-
etooth® connection may be established when a user of the
automated smart watch assistance program 110a, 1105 trav-
els in the direction of the victim, which connection may
enable CPR assistance to commence. To establish a Blu-
etooth® connection, the assisting user’s smart watch 402
may request a pairing, and an electronic handshake signal
between the assisting user’s smart watch 402 and the vic-
tim’s smart watch 404 may be exchanged.

[0063] Referring now to FIG. 5 a rendered notification
according to at least one embodiment is depicted. Once a
Bluetooth® connection has been established between the
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assisting user’s smart watch 502 and the victim’s smart
watch 504, the smart watch worn by the assisting user 502
may display the victim’s reestablished pulse, based on
readings generated by biometric sensors 506 located on the
victim’s smart watch 504 and communicated over Blu-
etooth® connection to the assisting user’s smart watch 502.
[0064] It may be appreciated that FIGS. 2 through 5
provide only an illustration of one embodiment and do not
imply any limitations with regard to how different embodi-
ments may be implemented. Many modifications to the
depicted embodiment(s) may be made based on design and
implementation requirements.

[0065] According to at least one alternate embodiment,
there may be a requirement of CPR training for assisting
users of the automated smart watch assistance program
110a, 1105. In this instance, proof of CPR certification may
be required on registration. Proof of CPR certification may
be uploaded via a web portal or mobile application, and/or
radio buttons may be toggled within the web portal or
mobile application to indicate an automated smart watch
assistance program 110z, 1105 user’s level of training,
experience and expertise with CPR.

[0066] According to at least one alternate embodiment, an
assisting user may assist a victim by finding a third party
who may not be registered for the automated smart watch
assistance program 110a, 1105 but who may be certified in
CPR or otherwise willing and/or qualified to assist the
victim and administer CPR. The assisting user who is
registered for the automated smart watch assistance program
110a, 1105 (i.e., the registered assisting user) may join the
nonregistered third party in traveling to the victim so that the
location of the registered assisting user may be noted by the
automated smart watch assistance program 110a, 1105 and
a connection may be established between the smart watch of
the registered assisting user and the smart watch of the
victim, thereby permitting both CPR assistance to be dis-
played on, and the victim’s vitals to be sent to, the registered
assisting user’s smart watch.

[0067] According to at least one alternate embodiment, the
automated smart watch assistance program 110a, 1105 may
monitor a user’s sensor data, including but not limited to the
user’s heart rate, as compared to acceptable medical stan-
dards, and may alert the user via a notification on the user’s
smart watch or via a notification on the automated smart
watch assistance program 110a, 1104 interface that a poten-
tial illness is detected and the user should seek medical
assistance.

[0068] FIG. 6 is a block diagram 900 of internal and
external components of computers depicted in FIG. 1 in
accordance with an illustrative embodiment of the present
invention. It should be appreciated that FIG. 6 provides only
an illustration of one implementation and does not imply any
limitations with regard to the environments in which differ-
ent embodiments may be implemented. Many modifications
to the depicted environments may be made based on design
and implementation requirements.

[0069] Data processing system 902, 904 is representative
of any electronic device capable of executing machine-
readable program instructions. Data processing system 902,
904 may be representative of a smart phone, a computer
system, PDA, or other electronic devices. Examples of
computing systems, environments, and/or configurations
that may represented by data processing system 902, 904
include, but are not limited to, personal computer systems,
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server computer systems, thin clients, thick clients, hand-
held or laptop devices, multiprocessor systems, micropro-
cessor-based systems, network PCs, minicomputer systems,
and distributed cloud computing environments that include
any of the above systems or devices.

[0070] User client computer 102 and network server 112
may include respective sets of internal components 902 a, b
and external components 904 a, b illustrated in FIG. 6. Each
of the sets of internal components 902 a, b includes one or
more processors 906, one or more computer-readable RAMs
908 and one or more computer-readable ROMs 910 on one
or more buses 912, and one or more operating systems 914
and one or more computer-readable tangible storage devices
916. The one or more operating systems 914, the software
program 108, and the automated smart watch assistance
program 110z in client computer 102, and the automated
smart watch assistance program 1105 in network server 112,
may be stored on one or more computer-readable tangible
storage devices 916 for execution by one or more processors
906 via one or more RAMs 908 (which typically include
cache memory). In the embodiment illustrated in FIG. 6,
each of the computer-readable tangible storage devices 916
is a magnetic disk storage device of an internal hard drive.
Alternatively, each of the computer-readable tangible stor-
age devices 916 is a semiconductor storage device such as
ROM 910, EPROM, flash memory or any other computer-
readable tangible storage device that can store a computer
program and digital information.

[0071] Each set of internal components 902 a, & also
includes a R/W drive or interface 918 to read from and write
to one or more portable computer-readable tangible storage
devices 920 such as a CD-ROM, DVD, memory stick,
magnetic tape, magnetic disk, optical disk or semiconductor
storage device. A software program, such as the software
program 108 and the automated smart watch assistance
program 110a and 1105 can be stored on one or more of the
respective portable computer-readable tangible storage
devices 920, read via the respective R/W drive or interface
918 and loaded into the respective hard drive 916.

[0072] Each set of internal components 902 a, b may also
include network adapters (or switch port cards) or interfaces
922 such as a TCP/IP adapter cards, wireless wi-fi interface
cards, or 3G or 4G wireless interface cards or other wired or
wireless communication links. The software program 108
and the automated smart watch assistance program 110a in
client computer 102 and the automated smart watch assis-
tance program 1104 in network server computer 112 can be
downloaded from an external computer (e.g., server) via a
network (for example, the Internet, a local area network or
other, wide area network) and respective network adapters
or interfaces 922. From the network adapters (or switch port
adaptors) or interfaces 922, the software program 108 and
the automated smart watch assistance program 110a in client
computer 102 and the automated smart watch assistance
program 1105 in network server computer 112 are loaded
into the respective hard drive 916. The network may com-
prise copper wires, optical fibers, wireless transmission,
routers, firewalls, switches, gateway computers and/or edge
servers.

[0073] Each of the sets of external components 904 a,
can include a computer display monitor 924, a keyboard
926, and a computer mouse 928. External components 904
a, b can also include touch screens, virtual keyboards, touch
pads, pointing devices, and other human interface devices.
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Bach of the sets of internal components 902 a, 4 also
includes device drivers 930 to interface to computer display
monitor 924, keyboard 926 and computer mouse 928. The
device drivers 930, R/W drive or interface 918 and network
adapter or interface 922 comprise hardware and software
(stored in storage device 916 and/or ROM 910).

[0074] It is understood in advance that although this
disclosure includes a detailed description on cloud comput-
ing, implementation of the teachings recited herein are not
limited to a cloud computing environment. Rather, embodi-
ments of the present invention are capable of being imple-
mented in conjunction with any other type of computing
environment now known or later developed.

[0075] Cloud computing is a model of service delivery for
enabling convenient, on-demand network access to a shared
pool of configurable computing resources (e.g. networks,
network bandwidth, servers, processing, memory, storage,
applications, virtual machines, and services) that can be
rapidly provisioned and released with minimal management
effort or interaction with a provider of the service. This cloud
model may include at least five characteristics, at least three
service models, and at least four deployment models.
[0076] Characteristics are as follows:

[0077] On-demand self-service: a cloud consumer can
unilaterally provision computing capabilities, such as server
time and network storage, as needed automatically without
requiring human interaction with the service’s provider.
[0078] Broad network access: capabilities are available
over a network and accessed through standard mechanisms
that promote use by heterogeneous thin or thick client
platforms (e.g., mobile phones, laptops, and PDAs).
[0079] Resource pooling: the provider’s computing
resources are pooled to serve multiple consumers using a
multi-tenant model, with different physical and virtual
resources dynamically assigned and reassigned according to
demand. There is a sense of location independence in that
the consumer generally has no control or knowledge over
the exact location of the provided resources but may be able
to specify location at a higher level of abstraction (e.g.,
country, state, or datacenter).

[0080] Rapid elasticity: capabilities can be rapidly and
elastically provisioned, in some cases automatically, to
quickly scale out and rapidly released to quickly scale in. To
the consumer, the capabilities available for provisioning
often appear to be unlimited and can be purchased in any
quantity at any time.

[0081] Measured service: cloud systems automatically
control and optimize resource use by leveraging a metering
capability at some level of abstraction appropriate to the
type of service (e.g., storage, processing, bandwidth, and
active user accounts). Resource usage can be monitored,
controlled, and reported providing transparency for both the
provider and consumer of the utilized service.

[0082] Service Models are as follows:

[0083] Sofiware as a Service (SaaS): the capability pro-
vided to the consumer is to use the provider’s applications
running on a cloud infrastructure. The applications are
accessible from various client devices through a thin client
interface such as a web browser (e.g., web-based e-mail).
The consumer does not manage or control the underlying
cloud infrastructure including network, servers, operating
systems, storage, or even individual application capabilities,
with the possible exception of limited user-specific applica-
tion configuration settings.



US 2019/0365333 Al

[0084] Platform as a Service (PaaS): the capability pro-
vided to the consumer is to deploy onto the cloud infra-
structure consumer-created or acquired applications created
using programming languages and tools supported by the
provider. The consumer does not manage or control the
underlying cloud infrastructure including networks, servers,
operating systems, or storage, but has control over the
deployed applications and possibly application hosting envi-
ronment configurations.

[0085] Infrastructure as a Service (IaaS): the capability
provided to the consumer is to provision processing, storage,
networks, and other fundamental computing resources
where the consumer is able to deploy and run arbitrary
software, which can include operating systems and applica-
tions. The consumer does not manage or control the under-
lying cloud infrastructure but has control over operating
systems, storage, deployed applications, and possibly lim-
ited control of select networking components (e.g., host
firewalls).

[0086]

[0087] Private cloud: the cloud infrastructure is operated
solely for an organization. It may be managed by the
organization or a third party and may exist on-premises or
off-premises.

[0088] Community cloud: the cloud infrastructure is
shared by several organizations and supports a specific
community that has shared concerns (e.g., mission, security
requirements, policy, and compliance considerations). It
may be managed by the organizations or a third party and
may exist on-premises or off-premises.

[0089] Public cloud: the cloud infrastructure is made
available to the general public or a large industry group and
is owned by an organization selling cloud services.

[0090] Hybrid cloud: the cloud infrastructure is a compo-
sition of two or more clouds (private, community, or public)
that remain unique entities but are bound together by stan-
dardized or proprietary technology that enables data and
application portability (e.g., cloud bursting for load-balanc-
ing between clouds).

[0091] A cloud computing environment is service oriented
with a focus on statelessness, low coupling, modularity, and
semantic interoperability. At the heart of cloud computing is
an infrastructure comprising a network of interconnected
nodes.

[0092] Referring now to FIG. 7, illustrative cloud com-
puting environment 1000 is depicted. As shown, cloud
computing environment 1000 comprises one or more cloud
computing nodes 100 with which local computing devices
used by cloud consumers, such as, for example, personal
digital assistant (PDA) or cellular telephone 1000A, desktop
computer 1000B, laptop computer 1000C, and/or automo-
bile computer system 1000N may communicate. Nodes 100
may communicate with one another. They may be grouped
(not shown) physically or virtually, in one or more networks,
such as Private, Community, Public, or Hybrid clouds as
described hereinabove, or a combination thereof. This
allows cloud computing environment 1000 to offer infra-
structure, platforms and/or software as services for which a
cloud consumer does not need to maintain resources on a
local computing device. It is understood that the types of
computing devices 1000A-N shown in FIG. 7 are intended
to be illustrative only and that computing nodes 100 and
cloud computing environment 1000 can communicate with

Deployment Models are as follows:
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any type of computerized device over any type of network
and/or network addressable connection (e.g., using a web
browser).

[0093] Referring now to FIG. 8, a set of functional
abstraction layers 1100 provided by cloud computing envi-
ronment 1000 is shown. It should be understood in advance
that the components, layers, and functions shown in FIG. 8
are intended to be illustrative only and embodiments of the
invention are not limited thereto. As depicted, the following
layers and corresponding functions are provided:

[0094] Hardware and software layer 1102 includes hard-
ware and software components. Examples of hardware com-
ponents include: mainframes 1104; RISC (Reduced Instruc-
tion Set Computer) architecture based servers 1106; servers
1108; blade servers 1110; storage devices 1112; and net-
works and networking components 1114. In some embodi-
ments, software components include network application
server software 1116 and database software 1118.

[0095] Virtualization layer 1120 provides an abstraction
layer from which the following examples of virtual entities
may be provided: virtual servers 1122; virtual storage 1124;
virtual networks 1126, including virtual private networks;
virtual applications and operating systems 1128; and virtual
clients 1130.

[0096] In one example, management layer 1132 may pro-
vide the functions described below. Resource provisioning
1134 provides dynamic procurement of computing resources
and other resources that are utilized to perform tasks within
the cloud computing environment. Metering and Pricing
1136 provide cost tracking as resources are utilized within
the cloud computing environment, and billing or invoicing
for consumption of these resources. In one example, these
resources may comprise application software licenses. Secu-
rity provides identity verification for cloud consumers and
tasks, as well as protection for data and other resources. User
portal 1138 provides access to the cloud computing envi-
ronment for consumers and system administrators. Service
level management 1140 provides cloud computing resource
allocation and management such that required service levels
are met. Service Level Agreement (SLA) planning and
fulfillment 1142 provide pre-arrangement for, and procure-
ment of, cloud computing resources for which a future
requirement is anticipated in accordance with an SLA.
[0097] Workloads layer 1144 provides examples of func-
tionality for which the cloud computing environment may be
utilized. Examples of workloads and functions which may
be provided from this layer include: mapping and navigation
1146; software development and lifecycle management
1148; virtual classroom education delivery 1150; data ana-
Iytics processing 1152; transaction processing 1154; and
automated smart watch assistance 1156. An automated smart
watch assistance program 110a, 1106 provides a way to
automatically send biometric readings recorded on the smart
watch of a victim to the smart watch of an assisting user
without any prior pairing or manual intervention.

[0098] The descriptions of the various embodiments of the
present invention have been presented for purposes of
illustration, but are not intended to be exhaustive or limited
to the embodiments disclosed. Many modifications and
variations will be apparent to those of ordinary skill in the
art without departing from the scope of the described
embodiments. The terminology used herein was chosen to
best explain the principles of the embodiments, the practical
application or technical improvement over technologies
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found in the marketplace, or to enable others of ordinary
skill in the art to understand the embodiments disclosed
herein.

1. A method for automated wearable assistance, the
method comprising:

detecting, by a sensor of a distressed user device, a

distress signal;
broadcasting, by the distressed user device, a cardiopul-
monary resuscitation (CPR) request based on detecting
the distress signal from the sensor of the distressed user
device, wherein the broadcasted CPR request is sent
over ultrasound communication using an onboard
speaker of the distressed user device;
receiving, by the distressed user device, a response to the
broadcasted CPR request based on an altered direction
of travel, as evidenced by a modified global positioning
system (GPS) location of a responding user device; and

establishing a connection, by the distressed user device,
between the distressed user device and the responding
user device.

2. The method of claim 1, wherein detecting, by the sensor
of the distressed user device, the distress signal further
comprises:

monitoring a heart rate using a biometric sensor of the

distressed user device.

3. The method of claim 1, wherein the broadcasted
cardiopulmonary resuscitation (CPR) request is received
over ultrasound communication using an onboard micro-
phone of the responding user device.

4. The method of claim 1, wherein the broadcasted
cardiopulmonary resuscitation (CPR) request further com-
prises a name of the user in distress, a photograph of the user
in distress, a medical history of the user in distress, and a
location of the user in distress.

5. The method of claim 1, wherein the connection
between the distressed user device and the responding user
device is established by exchange of electronic handshake
using ultrasound communication.

6. The method of claim 1, wherein the altered direction of
travel, as evidenced by the modified global positioning
system (GPS) location of the responding user device, is
towards the distressed user device.

7. The method of claim 1, further comprising:

sending a vital sign, by the distressed user device, to the

responding user device.

8. The method of claim 7, wherein the vital sign of the
distressed user device is selected from the group consisting
of a heart rate value, a blood pressure value, and a body
temperature value.

9. A computer system for automated smart watch assis-
tance, comprising;

one Of More Processors, one or more computer-readable

memories, one or more computer-readable tangible
storage medium, and program instructions stored on at
least one of the one or more tangible storage medium
for execution by at least one of the one or more
processors via at least one of the one or more memo-
ries, wherein the computer system is capable of per-
forming a method comprising:

detecting, by a sensor of a distressed user device, a

distress signal;

broadcasting, by the distressed user device, a cardiopul-

monary resuscitation (CPR) request based on detecting
the distress signal from the sensor of the distressed user
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device, wherein the broadcasted CPR request is sent
over ultrasound communication using an onboard
speaker of the distressed user device;
receiving, by the distressed user device, a response to the
broadcasted CPR request based on an altered direction
of travel, as evidenced by a modified global positioning
system (GPS) location of a responding user device;

establishing a connection, by the distressed user device,
between the distressed user device and the responding
user device; and

sending, by the distressed user device, a vital sign of the

distressed user device to the responding user device.

10. The computer system of claim 9, wherein detecting,
by the sensor of the distressed user device, the distress signal
further comprises:

monitoring a heart rate using a biometric sensor of the

distressed user device.

11. The computer system of claim 9, wherein the broad-
casted cardiopulmonary resuscitation (CPR) request is
received over ultrasound communication using an onboard
microphone of the responding user device.

12. The computer system of claim 9, wherein the broad-
casted cardiopulmonary resuscitation (CPR) request further
comprises a name of the user in distress, a photograph of the
user in distress, a medical history of the user in distress, and
a location of the user in distress.

13. The computer system of claim 9, wherein the con-
nection between the distressed user device and the respond-
ing user device is established by exchange of electronic
handshake using ultrasound communication.

14. The computer system of claim 9, wherein the altered
direction of travel, as evidenced by the modified global
positioning system (GPS) location of the responding user
device is towards the distressed user device.

15. The computer system of claim 9, wherein the vital
sign of the distressed user device is selected from the group
consisting of a heart rate value, a blood pressure value, and
a body temperature value.

16. A computer program product for automated smart
watch assistance, comprising:

one or more computer-readable storage media and pro-

gram instructions stored on at least one of the one or
more tangible storage media, the program instructions
executable by a processor to cause the processor to
perform a method comprising:

detecting, by a sensor of a distressed user device, a

distress signal;
broadcasting, by the distressed user device, a cardiopul-
monary resuscitation (CPR) request based on detecting
the distress signal from the sensor of the distressed user
device, wherein the broadcasted CPR request is sent
over ultrasound communication using an onboard
speaker of the distressed user device;
receiving, by the distressed user device, a response to the
broadcasted CPR request based on an altered direction
of travel, as evidenced by a modified global positioning
system (GPS) location of a responding user device;

establishing a connection, by the distressed user device,
between the distressed user device and the responding
user device; and

sending, by the distressed user device, a vital sign of the
distressed user device to the responding user device.
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17. The computer program product of claim 16, wherein
detecting the distress signal from the sensor of the distressed
user device further comprises:

monitoring a heart rate of the distressed user device based

on a biometric sensor.

18. The computer program product of claim 16, wherein
the broadcasted cardiopulmonary resuscitation (CPR)
request is received over ultrasound communication using an
onboard microphone of the responding user device.

19. The computer program product of claim 16, wherein
the altered direction of travel, as evidenced by the modified
global positioning system (GPS) location of the responding
user device is towards the distressed user device.

20. The computer program product of claim 16, wherein
the connection between the distressed user device and the
responding user device is established by exchange of elec-
tronic handshake using ultrasound communication.

I I T T
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