EP 3 553 788 A2

(19)

Europdisches
Patentamt

European

Patent Office

Office européen
des brevets

(12)

(43) Date of publication:
16.10.2019 Bulletin 2019/42

(21) Application number: 19159374.8

(22) Date of filing: 26.02.2019

(11) EP 3 553 788 A2

EUROPEAN PATENT APPLICATION

(51) IntCl.:
G16H 40/67 (2018.01) G16H 50/30 (2078.01)
G16H 80/00 (2018.07) A61B 5/00 (2006.01)

A61B 5/0205 (2006.01) A61B 5/024 (2006.01)

A61B 5/145 (2006.01)

(84) Designated Contracting States:
AL AT BEBG CH CY CZ DE DK EE ES FI FR GB
GRHRHUIEISITLILT LULV MC MK MT NL NO
PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME
Designated Validation States:
KH MA MD TN

(30) Priority: 11.04.2018 US 201815950785

(71) Applicant: Accenture Global Solutions Limited
Dublin 4 (IE)

(72) Inventors:
* KUNDU, Abir
700075 Kolkata (IN)

 BHADURI, Joydeep
700033 Kolkata (IN)
¢ ROY, Biswarup
700008 Kolkata (IN)
* HUSSAIN, Zubair
193201 Srinagar (IN)
« KUMAR, Ramya
411014 Viman Nagar, Pune (IN)

(74) Representative: Miiller-Boré & Partner
Patentanwilte PartG mbB
Friedenheimer Briicke 21
80639 Miinchen (DE)

(54) VITALS MONITORING SYSTEM

(57) A remote care system may include a platform
that includes one or more memory devices and one or
more processors communicatively coupled to the one or
more memory devices. The platform may connect and
communicate bi-directionally with a plurality of devices
via a gateway device. At least some of the plurality of
devices may include sensors capable of gathering vitals
data from a patient. The vitals data may include different
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types of vitals data. The platform may connect and com-
municate bi-directionally with another plurality of devices.
The other plurality of devices may be remote to the gate-
way device and the at least some of the plurality of de-
vices. The platform may support continuous and live
streaming of the vitals data from the sensors. The plat-
form may perform a set of actions on a per patient basis
based on analyzing the vitals data.
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Description
BACKGROUND

[0001] A care provider may perform actions to maintain
or improve the health of a patient via prevention, diag-
nosis, and treatment of disease, illness, injury, and/or
other physical or mental impairments in the patient. Care
may include primary care, secondary care, and tertiary
care, as well as public health.

SUMMARY

[0002] According to some possible implementations,
a medical system may include a platform that includes
one or more memory devices and one or more proces-
sors communicatively coupled to the one or more mem-
ory devices. The platform may connect and communicate
bi-directionally with a plurality of devices via a gateway
device. The plurality of devices may include different
types of devices and devices manufactured by a plurality
of different third parties. At least some of the plurality of
devices may include sensors capable of gathering vitals
data from a patient. The vitals data may include a plurality
of different types of vitals data. The platform may support
continuous and live streaming of the vitals data from the
sensors. The platform may receive threshold data on a
per patient basis. The threshold data may identify a base-
line value for one or more of the plurality of different types
of vitals data. The platform may selectively generate an
alert based on the vitals data and the threshold data. The
platform may provide the alert to a responsible party
when the alert is generated by providing the alert to a
device associated with the responsible party.

[0003] According to some possible implementations,
a patient monitoring system may include a platform that
includes one or more memory devices and one or more
processors communicatively coupled to the one or more
memory devices. The platform may connect and com-
municate bi-directionally with a plurality of devices via a
gateway device. At least some of the plurality of devices
may be wearable devices that include sensors capable
of gathering vitals data from a patient. The at least some
of the plurality of devices may be directly connected to
the gateway device based on being located in a same
location as the gateway device. The platform may sup-
port continuous and live streaming of the vitals data from
the sensors. The platform may perform an analysis of
the vitals data on a per patient basis. The platform may
selectively generate an alert based on a result of per-
forming the analysis. The platform may provide the alert
to a responsible party when the alert is generated by
providing the alert to a device associated with the respon-
sible party.

[0004] According to some possible implementations,
a remote care system may include a platform that in-
cludes one or more memory devices and one or more
processors communicatively coupled to the one or more
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memory devices. The platform may connect and com-
municate bi-directionally with a plurality of devices via a
gateway device. At least some of the plurality of devices
may include sensors capable of gathering vitals data from
a patient. The vitals data may include a plurality of differ-
ent types of vitals data. The platform may connect and
communicate bi-directionally with another plurality of de-
vices. The other plurality of devices may be remote to
the gateway device and the at least some of the plurality
of devices. The platform may support continuous and live
streaming of the vitals data from the sensors. The plat-
form may perform a set of actions on a per patient basis
based on analyzing the vitals data.

BRIEF DESCRIPTION OF THE DRAWINGS

[0005]

Fig. 1 is a diagram of an overview of an example
implementation described herein;

Fig. 2 is a diagram of an example implementation
described herein;

Fig. 3 is a diagram of an example implementation
described herein;

Fig. 4 is a diagram of an example environment in
which systems and/or methods, described herein,
may be implemented;

Fig. 5 is a diagram of example components of one
or more devices of Fig. 4; and

Fig. 6 is a flow chart of an example process for a
vitals monitoring system.

DETAILED DESCRIPTION

[0006] The following detailed description of example
implementations refers to the accompanying drawings.
The same reference numbers in different drawings may
identify the same or similar elements.

[0007] To provide healthcare to a patient, a provider
(e.g., a doctor, a nurse, and/or the like) typically needs
to be physically present to perform check-ups on the pa-
tient, to communicate healthcare strategies to the patient,
and/or the like. For example, the patient may need to
travel to a doctor’s office, may need to be checked-in to
a hospital, and/or the like to receive healthcare from a
provider. This system of providing healthcare to a patient
is inefficient, as healthcare provisioning is confined by a
physical location. In addition, providing healthcare in this
manner reduces a quantity of patients that a provider can
serve (e.g., due to the provider having to move from pa-
tient room to patient room, having to gather current vitals
data prior to consulting with the patient, and/or the like).
[0008] Some implementations described herein pro-
vide a system that is capable of utilizing sensors, remote
and local client devices, and a vitals monitoring platform
(a computing platform) to gather and analyze vitals data
related to a patient. In this way, the system provides a
tool that facilitates remote provisioning of healthcare to
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a patient by a provider, in a manner not previously pos-
sible. This reduces or eliminates physical constraints on
providing healthcare to a patient, thereby improving an
efficiency of providing healthcare to the patient. In addi-
tion, this reduces an amount of time needed to provide
healthcare to a patient, thereby improving a quantity of
patients to which a provider can provide healthcare
and/or reducing an amount of time that a patient needs
to wait to receive healthcare. Further, by providing a sys-
tem that can gather and/or analyze real-time vitals data
for a patient, the system facilitates more accurate and
real-time (or near real-time) adjustments to healthcare
being provided to the patient, thereby improving provi-
sioning of healthcare to the patient.

[0009] Fig. 1isadiagram of an overview of an example
implementation 100 described herein. As shown in Fig.
1, implementation 100 includes various sets of patient
sensors, a set of local client devices (e.g., where a local
client device is associated with arespective set of patient
sensors), a vitals monitoring platform (a computing plat-
form), and a set of remote client devices.

[0010] In some implementations, these devices may
comprise a patient monitoring system, aremote care sys-
tem, and/or the like. In some implementations, a set of
patient sensors may be included in one or more wearable
devices worn by the patient and/or otherwise configured
to gather vitals data from the patient, as described else-
where herein. In some implementations, a set of patient
sensors may be wirelessly connected to a local client
device, which may be in a same location as the set of
sensors and/or the patient (e.g., in a same room as the
set of sensors or the patient, in a same building as the
set of sensors and/or the patient, and/or the like). For
example, a local client device may be a bed-side device
in a hospital room. Continuing with the previous example,
when two or more devices are in a same location, the
two or more devices may be directly connected with each
other via a direct wired connections, via a direct wireless
connection, such as a Bluetooth connection, and/or the
like. In some implementations, the set of local client de-
vices may be connected to the vitals monitoring platform
viaa network, such the Internet (e.g., the vitals monitoring
platform may be cloud based, may be located in a data
center off site from the local client devices, and/or the
like). In this way, the set of local client devices may func-
tion as a set of gateway devices between various sets of
patient sensors and the vitals monitoring platform.
[0011] In some implementations, the vitals monitoring
platform may be connected to the set of remote client
devices via a network. In some implementations, the set
of remote client devices may be located at a location that
is different than the set of patient sensors, the set of local
client devices, and/or the patient. For example, a patient
may be located in a hospital and a remote client device
may be located at an office of a doctor, or the patient may
be located at the home of the patient and the remote
client device may be located at a hospital or a doctor’s
office of a doctor providing healthcare to the patient.
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[0012] As shown in Fig. 1, and by reference numbers
110, the sets of patient sensors may provide, to respec-
tive local client devices, vitals data gathered from respec-
tive patients. For example, a set of patient sensors may
gather heart rate data, blood pressure data, body tem-
perature data, respiratory rate data, oxygen saturation
data, electrocardiography data, and/or the like from the
patientand may provide this data to a corresponding local
client device via a wireless connection between the set
of patient sensors and the local client device (e.g., via a
Wi-Fi connection, a Bluetooth connection, a Bluetooth
Low Energy (BLE) connection, and/or the like) based on
the respective local client device being within communi-
cative proximity of the set of patient sensors. In this way,
a local client device may receive different types of vitals
data from different types of patient sensors (e.g., a heart
rate monitor that gathers heart rate data, a thermometer
device that gathers temperature data, and/or the like).
[0013] In some implementations, a set of patient sen-
sors may encrypt the vitals data prior to sending the vitals
data to a local client device (e.g., using a hash function,
an advanced encryption standard (AES) algorithm, pub-
lic-private key encryption, and/or the like) and/or may pro-
vide the vitals data via a secure wireless connection (e.g.,
a hypertext transfer protocol secure (HTTPS) connec-
tion, a secure shell (SSH) tunnel, and/or the like) to se-
cure the vitals data. In some implementations, the set of
patient sensors may provide the vitals data atan interval,
according to a schedule, based on receiving a request
for the vitals data from a local client device, when values
included in the vitals data satisfies a threshold, in a
streaming (e.g., continuous) manner as the vitals data is
collected, and/or the like.

[0014] As shown by reference numbers 120, the set of
local client devices may process the vitals data and/or
perform one or more other actions related to the vitals
data and/or a respective set of patient sensors. For ex-
ample, a local client device may determine whether val-
ues included in the vitals data satisfy a threshold (e.g.,
as an initial screening step before providing the vitals
data to the vitals monitoring platform). This conserves
processing resources and/or network resources that
would otherwise be consumed providing the vitals data
to the vitals monitoring platform when the vitals data does
not satisfy a threshold.

[0015] Additionally, or alternatively, and as another ex-
ample, a local client device may monitor a battery level
of a battery of a respective set of patient sensors and
may trigger an alarm, may output sensory output (e.g.,
a sound, light, etc.), and/or the like to indicate to a nurse
that a battery level of a battery satisfies a threshold. Sim-
ilarly, a local client device may send a message to an-
other client device (e.g., a remote client device via the
vitals monitoring platform) to notify a health care provider
that a battery level of a patient sensor satisfies a thresh-
old, that a value for vitals data satisfies a threshold, and/or
the like. Additionally, or alternatively, and as another ex-
ample, a local client device may format the vitals data so



5 EP 3 553 788 A2 6

that the vitals data is in a format that the vitals monitoring
platform can use (e.g., after determining that a value for
the vitals data satisfies a threshold), thereby conserving
processing resources of the vitals monitoring platform
that would otherwise be consumed formatting the data,
conserving processing resources of the vitals monitoring
platform that would otherwise be consumed via slower
processing of unformatted data, and/or the like.

[0016] As shown by reference numbers 130, the set of
local client devices may provide the vitals data to the
vitals monitoring platform. For example, the set of local
client devices may provide vitals data in a manner that
is the same as or similar to the manner in which the sets
of patient sensors provided the vitals data. Continuing
with the previous example, the set of local client devices
may wait until a threshold amount of vitals data is re-
ceived before sending the vitals data, may provide the
vitals data in a streaming manner, may provide the vitals
data after encrypting the vitals data, may provide the vi-
tals data via a secure connection, and/or the like.
[0017] In some implementations, different local client
devices may provide the vitals data according to different
schedules, based on receiving different requests for the
vitals data, at different intervals, and/or the like. For ex-
ample, the vitals monitoring platform may manage data
related to monitoring of vitals data for hundreds, thou-
sands, or more patients (e.g., may manage a frequency
at which vitals data is to be collected, a type of vitals data
to be collected, and/or the like). Continuing with the pre-
vious example, the vitals monitoring platform may con-
figure the set of local client devices to provide vitals data
based on a respective patient with which the vitals data
is associated, may request the vitals data from the set of
local client devices according to different schedules,
and/or the like. In this way, the vitals monitoring platform
can manage collection of vitals data in a manner not pos-
sible by a human actor.

[0018] As shown by reference number 140, the vitals
monitoring platform may process the vitals data and/or
may perform one or more actions related to the vitals
data. For example, the vitals monitoring platform may
analyze the vitals data to determine whether values in-
cluded in the vitals data satisfy a threshold (e.g., on a per
patient basis), may use a machine learning model to de-
termine whether combinations of values in the vitals data
indicate a potential issue with the health of a patient,
and/or the like, may determine a score for the health of
a patient and/or for a specific condition being monitored
(e.g., using a machine learning model), and/or the like,
as described elsewhere herein. In some implementa-
tions, the vitals monitoring platform may process vitals
data for hundreds, thousands, or more patients in real-
time (or near real-time). In this way, the vitals monitoring
platform may process vitals dataina manner not possible
by a human actor.

[0019] Additionally, or alternatively, and as another ex-
ample, the vitals monitoring platform may send a mes-
sage to a client device associated with a healthcare pro-
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vider (e.g., a remote client device) based on processing
the vitals data. For example, the vitals monitoring plat-
form may send a message to a remote client device as-
sociated with a doctor, a nurse, and/or the like associated
with a patient when the vitals data includes values that
satisfy a threshold, when a score related to the patient
satisfies a threshold, and/or the like. In some implemen-
tations, the vitals monitoring platform may dynamically
monitor results of processing vitals data for hundreds,
thousands, or more patients and may dynamically send
notifications based on the results, in a manner not pos-
sible by a human actor. Additionally, or alternatively, the
vitals monitoring platform may schedule a meeting be-
tween a healthcare provider associated with a remote
client device and another healthcare provider or a patient
associated with a local client device based on a result of
processing vitals data. For example, the vitals monitoring
platform may use electronic calendars associated with
individuals to attend the meeting to identify an available
time for the meeting and may generate a calendar item
on the electronic calendars for the meeting.

[0020] As shown by reference numbers 150, the vitals
monitoring platform may provide vitals data to the set of
remote client devices. For example, the vitals monitoring
platform may provide the vitals data in a continuous and
live streaming manner, in real-time (or near real-time) as
the vitals data is gathered by the sets of patient sensors
and/or is provided to the vitals monitoring platform, and/or
the like. In some implementations, the vitals monitoring
platform may provide the vitals data for display via a user
interface and may update the user interface in a contin-
uous and live manner as the vitals data is received from
the set of local client devices. For example, the user in-
terface may include graphs, charts, gauges, and/or the
like for displaying the vitals data (e.g., current values for
the vitals data, values for the vitals data over time, and/or
the like). In some implementations, the vitals monitoring
platform may trigger an alarm via the set of remote client
devices based on a result of processing and/or analyzing
the vitals data, may send a message for display via a
display associated with the remote client device, and/or
the like.

[0021] As shown by reference numbers 160, the set of
remote client devices may provide a set of instructions
to the vitals monitoring platform. For example, the set of
instructions may cause the vitals monitoring platform to
generate a set of graphical outputs based on the vitals
data (e.g., charts, graphs, etc. that show the vitals data
over time, in relation to historical values, in relation to
population averages, etc.). Additionally, or alternatively,
and as another example, the set of instructions may be
related to modifying operations of a patient sensor (e.g.,
may be related to causing the patient sensor to increase
a rate of monitoring the vitals data, to causing the patient
sensor to decrease the rate of monitoring vitals data, to
causing the patient sensortoinitiate an idle state, to caus-
ing the patient sensor to terminate an idle state, etc.).
Additionally, or alternatively, and as another example,
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the set of instructions may relate to causing the vitals
monitoring platform to establish an audio conferencing
or a video conferencing session with a particular local
client device.

[0022] As shown by reference numbers 170, the vitals
monitoring platform may provide the set of instructions
to the appropriate local client device and/or may perform
another action based on receiving the set of instructions.
For example, the vitals monitoring platform may provide
a set of instructions to a local client device to modify op-
erations of a respective set of patient sensors. Addition-
ally, or alternatively, and as another example, the vitals
monitoring platform may establish an audio conferencing
session or a video conferencing session between a re-
mote client device and a local client device (e.g., by es-
tablishing a peer-to-peer (P2P) communication between
the remote client device and the local client device using
a web real-time communication (WebRTC) protocol). In
some implementations, the vitals monitoring platform
may manage hundreds, thousands, or more sets of in-
structions and/or sets of actions related to hundreds,
thousands, or more local client devices.

[0023] Inthis way, as described above, the vitals mon-
itoring platform may provide one or more user interfaces
associated with providing a user of the vitals monitoring
platform a way to obtain and/or evaluate vitals data, with
providing continuous and live streaming of data, with pro-
viding video conferencing, or other communications,
and/or the like. In some implementations, the vitals mon-
itoring platform may provide the one or more user inter-
faces for display simultaneously. For example, the vitals
monitoring platform may provide a user interface for dis-
play for video conferencing, and may overlay a user in-
terface associated with visualizing data on top of the in-
terface for the video conferencing. In this way, the vitals
monitoring platform provides a tool that can be used for
real-time (or near real-time) assessment of data, collab-
oration on care provided to an individual, and/or the like
in a manner not previously possible.

[0024] As shown by reference numbers 180, the set of
local client devices may perform respective actions
based on receiving the set of instructions from the vitals
monitoring platform and/or based on another action per-
formed by the vitals monitoring platform. For example, a
local client device may modify operations of a patient
sensor. Additionally, or alternatively, and as another ex-
ample, a local client device may provide, to a remote
client device, communications associated with an audio
conferencing session and/or a video conferencing ses-
sion, such as audio data, video data, and/or the like.
[0025] In this way, the vitals monitoring platform may
connect to and facilitate bi-directional communications
among devices (e.g., remote client devices, local client
device, and/or patient sensors) related to providing
healthcare services to a patient. This facilitates provision-
ing of remote healthcare services to the patient, thereby
improving a capability of a provider to provide the health-
care services. In addition, this reduces or eliminates a
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need for a set of devices to be dedicated to a patient
(e.g., a provider can use a single remote client device to
monitor and/or provide healthcare services to multiple
patients), thereby reducing a quantity of devices needed
to provide healthcare services to multiple patients. Fur-
ther, this facilitates centralized management of patents
on an individualized basis, thereby improving an accu-
racy of providing care to multiple patients (e.g., by facil-
itating analysis of healthcare being provided to a patient
in relation to the history of the patient, healthcare being
provided to other patients, etc.), facilitating population-
based analytics to provide faster detection of health-re-
lated issues, and/or the like.

[0026] In addition, in this way, several different stages
of the process for gathering and/or processing vitals data
are automated, which may remove human subjectivity
and waste from the process, and which may improve
speed and efficiency of the process and conserve com-
puting resources (e.g., processor resources, memory re-
sources, and/or the like). Furthermore, implementations
described herein use a rigorous, computerized process
to perform tasks or roles that were not previously per-
formed or were previously performed using subjective
human intuition or input. For example, currently there
does not exist a technique to manage gathering and/or
processing of vitals data. Furthermore, automating the
process for gathering, processing, and/or managing vi-
tals data conserves computing resources (e.g., proces-
sor resources, memory resources, and/or the like) that
would otherwise be wasted in attempting to gather un-
needed vitals data.

[0027] As indicated above, Fig. 1 is provided merely
as an example. Other examples are possible and may
differ from what was described with regard to Fig. 1. Al-
though Fig. 1 was described in the context of providing
healthcare to a patient, the implementations are not lim-
ited to this context and could apply to other contexts,
such as monitoring vitals data for an operator of a vehicle,
for an individual working around toxic chemicals, and/or
the like.

[0028] Fig. 2is a diagram of an example implementa-
tion 200 described herein. Fig. 2 shows example com-
ponents of a client device, such as a local client device
described with regard to Fig. 1, and the interaction of the
various components of this device.

[0029] AsshowninFig.2,implementation200 includes
a client device 202 similar to other client devices de-
scribed elsewhere herein. In some implementations, cli-
ent device 202 may include a device manager 204. For
example, device manager 204 may include a common
interface to facilitate communications with a set of sensor
devices. In some implementations, clientdevice 202 may
include a set of sensor interfaces 206. For example, the
sensor interfaces 206 may provide client device 202 with
specific capabilities needed to communicate with respec-
tive sensors (e.g., may provide client device 202 with a
capability to use a protocol associated with a sensor, to
use particular commands associated with a sensor, etc.).
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In some implementations, device manager 204 and sen-
sorinterface 206 may communicate to discover a sensor,
to start and/or pause data collection by a sensor, and/or
the like. In some implementations, client device 202 may
include a Bluetooth adapter 208. For example, Bluetooth
adapter 208 may provide client device 202 with a capa-
bility to perform Bluetooth-related functions, such as in-
itiating device discovery, querying a list of paired devices,
creating a Bluetooth server socket to listen for connection
requests, and/or the like. In some implementations, sen-
sor interface 206 and Bluetooth adapter 208 may com-
municate so that communications (e.g., instructions, vi-
tals data, etc.) can be exchanged between client device
202 and a sensor.

[0030] In some implementations, client device 202
may include a Bluetooth services/profiles component
210. For example, Bluetooth services/profiles compo-
nent 210 may define the manner in which client device
202 uses Bluetooth technology (e.g., a manner in which
multimedia data is streamed over a Bluetooth connec-
tion, amannerin which messages are exchanged among
devices associated with a Bluetooth connection, and/or
the like). In some implementations, client device 202 may
include a sensor software development kit (SDK) 212.
For example, sensor SDK 212 may provide compatibility
between client device 202 and a vendor-specific operat-
ing system, protocol, and/or the like. In some implemen-
tations, client device 202 may include a customer-vendor
Bluetooth service component 214. For example, custom-
er-vendor Bluetooth service component 214 may define
a vendor-specific manner in which client device 202 is to
use Bluetooth technology.

[0031] In some implementations, client device 202
may include a front end 216. For example, front end 216
may include applications, user interfaces, and/or the like
related to controlling client device 202. As a specific ex-
ample, frontend 216 may include a client device gateway
application 218 that is associated with displaying vitals
data and/or that communicates with device manager 204
to control data capture from a sensor (e.g., remote control
of the sensor). In some implementations, device manag-
er 204 and client device gateway application 218 may
communicate via an application programming interface
(API), such as to start and/or pause data collection by a
sensor, to record data, and/or the like. Additionally, or
alternatively, client device 202 may use client device
gateway application 218 to communicate with a vitals
monitoring platform.

[0032] In some implementations, client device 202
may include log files 220. For example, log files 220 may
gather and/or store reports related to dropped connec-
tions between clientdevice 202 and a sensor, application
crashes (e.g., crashes of client device gateway applica-
tion 218), and/or the like. In some implementations, client
device 202 may include configuration files 222. For ex-
ample, configuration files 222 may store user-specific
configurations for client device gateway application 218
(e.g., an arrangement of a user interface, a manner in
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which vitals data is displayed, and/or the like), client de-
vice 202 configurations (e.g., arate at which client device
202 is toreceive and/or request vitals data from a sensor,
a rate at which client device 202 is to provide the vitals
data to a vitals monitoring platform, etc.), and/or the like.
[0033] In some implementations, client device 202
may include a data manager 224. For example, data
manager 224 may receive and/or store vitals data from
a sensor (e.g., in chronological order, by sensor, and/or
the like). In some implementations, client device 202 may
include a data recorder 226. For example, data recorder
226 may store data by writing the data to memory re-
sources of clientdevice 202, organizing the dataintofiles,
and/or the like. In some implementations, device man-
ager 204 and data manager 224 may communicate via
an API. In some implementations, client device 202 may
include file storage 228. For example, file storage 228
may store data generated by client device 202, received
by client device 202, and/or the like.

[0034] In some implementations, client device 202
may include a network manager 230. For example, net-
work manager 230 may receive vitals data from data
manager 224, may consolidate vitals data (e.g., by sen-
sor, by time, etc.), may send vitals data to a vitals mon-
itoring platform, may store vitals data (e.g., when client
device 202 is not connected to the vitals monitoring plat-
form), and/or the like. In some implementations, client
device 202 may include a messaging SDK 232. For ex-
ample, messaging SDK 232 may provide client device
202 with a capability to communicate with the vitals mon-
itoring platform. In some implementations, client device
202 may include a hypertext transfer protocol (HTTP)
service component 234. For example, HTTP service
component 234 may facilitate transfer of vitals data to
the vitals monitoring platform via an HTTP connection
with the vitals monitoring platform. In some implementa-
tions, client device 202 may include an offline data cap-
turer 236. For example, offline data capturer 236 may
store vitals data (e.g., in data storage 238) by sensor, in
a chronological order in which the vitals data was re-
ceived, and/or the like when client device 202 is not con-
nected to the vitals monitoring platform. In some imple-
mentations, when client device 202 uses offline data cap-
turer 236 to store vitals data, the offline data capturer 236
may provide vitals data to HTTP service component 234
so that the vitals data can be provided to the vitals mon-
itoring platform.

[0035] As indicated above, Fig. 2 is provided merely
as an example. Other examples are possible and may
differ from what was described with regard to Fig. 2. The
number and arrangement of devices and/or components
shown in Fig. 2 are provided as an example. In practice,
implementation 200 may include additional devices
and/or components, fewer devices and/or components,
different devices and/or components, or differently ar-
ranged devices and/or components than those shown in
Fig. 2. Additionally, or alternatively, a set of devices
and/or components (e.g., one or more devices and/or
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components) of implementation 200 may perform one or
more functions described as being performed by another
setof devices and/or components of implementation 200.
[0036] Fig. 3 is a diagram of an example implementa-
tion 300 described herein. Fig. 3 shows interactions be-
tween devices and/or components related to gathering
vitals data.

[0037] As shown in Fig. 3, implementation 300 may
include a sensor device 310. For example, sensor device
310 may be the same as or similar to other sensors de-
scribed elsewhere herein. As further shown, implemen-
tation 300 may include wireless adapter 320. For exam-
ple, wireless adapter 320 may include a Bluetooth adapt-
er, a Wi-Fi adapter, and/or the like, similar to that de-
scribed elsewhere herein. As further shown in Fig. 3, im-
plementation 300 may include a client device 330. For
example, client device 330 may be the same as or similar
to other client devices described elsewhere herein.
[0038] As further shown in Fig. 3, implementation 300
may include a vitals monitoring platform 340 (e.g., that
includes control component 340-1, data analytics com-
ponent 340-2, and/or data visualization component
340-3). For example, vitals monitoring platform 340 may
be the same as or similar to other vitals monitoring plat-
forms described elsewhere herein. In some implemen-
tations, control component 340-1 may be related to con-
trolling operations of sensor device 310. For example,
control component 340-1 may generate instructions re-
lated to controlling sensor device 310, may communicate
the instructions to sensor device 310, and/or the like. In
some implementations, data analytics component 340-2
may be related to analyzing vitals data (e.g., determining
whethervalues included in the vitals data satisfy a thresh-
old, detecting a trend and/or a pattern in the vitals data,
using a model to detect particular combinations of values
in the vitals data, and/or the like). In some implementa-
tions, data visualization component 340-3 may generate
graphical output for the vitals data, for a result of analyz-
ing the vitals data, and/or the like.

[0039] As shown by reference number 360, sensor de-
vice 310 may provide vitals data to client device 330 using
wireless adapter 320 (e.g., via a Bluetooth connection,
a Wi-Fi connection, and/or the like). As shown by refer-
ence number 370, client device 330 may provide vitals
data to vitals monitoring platform 340 (e.g., via a network,
such as the Internet). As shown by reference numbers
380 and 390, vitals monitoring platform 340 (e.g., using
control component 340-1) may provide a set of instruc-
tions to client device 330 (e.g., via messaging component
350). For example, the set of instructions may be included
in a firebase cloud messaging (FCM) notification.
[0040] As indicated above, Fig. 3 is provided merely
as an example. Other examples are possible and may
differ from what was described with regard to Fig. 3. The
number and arrangement of devices and/or components
shown in Fig. 3 are provided as an example. In practice,
implementation 300 may include additional devices
and/or components, fewer devices and/or components,
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different devices and/or components, or differently ar-
ranged devices and/or components than those shown in
Fig. 3. Additionally, or alternatively, a set of devices
and/or components (e.g., one or more devices and/or
components) ofimplementation 300 may perform one or
more functions described as being performed by another
set of devices and/or components of implementation 300.
[0041] Fig. 4 is a diagram of an example environment
400 in which systems and/or methods, described herein,
may be implemented. As shown in Fig. 4, environment
400 may include a client device 410, a sensor 420, a
vitals monitoring platform 430 within a cloud computing
environment 432 that includes a set of computing re-
sources 434 (e.g., referred to collectively as "computing
resources 434" and individually as "computing resource
434"), a server device 440, and a network 450. Devices
of environment 400 may interconnect via wired connec-
tions, wireless connections, or a combination of wired
and wireless connections.

[0042] Clientdevice 410 includes one or more devices
capable of receiving, generating, storing, processing,
and/or providing vitals data related to a patient. For ex-
ample, client device 410 may include a mobile phone
(e.g., a smart phone, a radiotelephone, etc.), a laptop
computer, a tablet computer, a handheld computer, a
gaming device, a wearable communication device (e.g.,
a smart wristwatch, a pair of smart eyeglasses, etc.), a
desktop computer, or a similar type of device. In some
implementations, client device 410 may be located local
to sensor 420, as described elsewhere herein. In some
implementations, client device 410 may be located re-
mote to sensor 420, as described elsewhere herein. Ad-
ditionally, or alternatively, client device 410 may receive
vitals data from sensor 420 and may provide the vitals
data to vitals monitoring platform 430, as described else-
where herein. In some implementations, client device
410 may function as a gateway device between sensor
420 and vitals monitoring platform 430 (e.g., may function
as a communication intermediary between sensor 420
and vitals monitoring platform 430).

[0043] Sensor 420 includes one or more devices ca-
pable of receiving, generating, storing, processing,
and/or providing vitals data from a patient (e.g., a human
patient or an animal patient). For example, sensor 420
may include a blood pressure monitor, an oximeter, a
glucometer, an airflow sensor, Galvanic skin response
sensor, electrocardiogram sensor, a heart rate monitor,
a scale, a pulse oximeter, a thermometer, or a similar
type of device. In some implementations, sensor 420 may
be implemented within a wearable device (e.g., a smart
wristwatch, a pair of smart eyeglasses, an activity band,
and/or the like), as described elsewhere herein. In some
implementations, sensor 420 may provide vitals data to
client device 410 after gathering the vitals data (e.g., a
local client device 410), as described elsewhere herein.
Additionally, or alternatively, sensor 420 may be control-
led remotely by client device 410 via vitals monitoring
platform 430, as described elsewhere herein.
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[0044] In some implementations, a patient may be as-
sociated with multiple sensors 420 that are of different
types and/or manufactured by different third parties. For
example, a patient may be associated with a blood pres-
sure monitor and a heart rate monitor, which are gather-
ing vitals data from the patient and which may be man-
ufactured by different third parties (e.g., may utilize dif-
ferent communication interfaces, different protocols, dif-
ferent messaging schemes, and/or the like). In this way,
by gathering data from multiple different sensors 420,
vitals monitoring platform 430 may be capable of man-
aging a complex system of sensors 420. Although sensor
420 was described as gathering vitals data from a patient,
sensor 420 may include a device that gathers environ-
mental data of an environment in which the patient is
located (e.g., humidity data, air temperature data, wheth-
er particular chemicals are present in the environment,
and/or the like).

[0045] Vitals monitoring platform 430 includes one or
more devices capable of receiving, generating, storing,
processing, and/or providing vitals data related to a pa-
tient. For example, vitals monitoring platform 430 may
include a cloud server or a group of cloud servers. In
some implementations, vitals monitoring platform 430
may be designed to be modular such that certain software
components can be swapped in or out depending on a
particular need. As such, vitals monitoring platform 430
may be easily and/or quickly reconfigured for different
uses.

[0046] In some implementations, as shown, vitals
monitoring platform 430 may be hosted in cloud comput-
ing environment432. Notably, while implementations de-
scribed herein describe vitals monitoring platform 430 as
being hosted in cloud computing environment 432, in
some implementations, vitals monitoring platform 430
may not be cloud-based (i.e., may be implemented out-
side of a cloud computing environment) or may be par-
tially cloud-based.

[0047] Cloud computing environment 432 includes an
environment that hosts vitals monitoring platform 430.
Cloud computing environment 432 may provide compu-
tation, software, data access, storage, and/or other serv-
ices thatdo not require end-user knowledge of a physical
location and configuration of a system and/or a device
that hosts vitals monitoring platform 430. As shown, cloud
computing environment 432 may include a group of com-
puting resources 434 (referred to collectively as "com-
puting resources 434" and individually as "computing re-
source 434").

[0048] Computing resource 434 includes one or more
personal computers, workstation computers, server de-
vices, or another type of computation and/or communi-
cation device. In some implementations, computing re-
source 434 may host vitals monitoring platform 430. The
cloud resources may include compute instances execut-
ing in computing resource 434, storage devices provided
in computing resource 434, data transfer devices provid-
ed by computing resource 434, etc. In some implemen-
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tations, computing resource 434 may communicate with
other computing resources 434 via wired connections,
wireless connections, or a combination of wired and wire-
less connections.

[0049] As further shown in Fig. 4, computing resource
434 may include a group of cloud resources, such as one
or more applications ("APPs") 434-1, one or more virtual
machines ("VMs") 434-2, one or more virtualized storag-
es ("VSs") 434-3, or one or more hypervisors ("HYPs")
434-4.

[0050] Application 434-1 includes one or more soft-
ware applications that may be provided to or accessed
by one or more devices of environment 400. Application
434-1 may eliminate a need to install and execute the
software applications on devices of environment400. For
example, application 434-1 may include software asso-
ciated with vitals monitoring platform 430 and/or any oth-
er software capable of being provided via cloud comput-
ing environment 432. In some implementations, one ap-
plication 434-1 may send/receive information to/fromone
or more other applications 434-1, via virtual machine
434-2. In some implementations, application 434-1 may
include a software application associated with one or
more databases and/or operating systems. For example,
application 434-1 may include an enterprise application,
a functional application, an analytics application, and/or
the like.

[0051] Virtual machine 434-2 includes a software im-
plementation of a machine (e.g., a computer) that exe-
cutes programs like a physical machine. Virtual machine
434-2 may be either a system virtual machine or a proc-
ess virtual machine, depending upon use and degree of
correspondence to any real machine by virtual machine
434-2. A system virtual machine may provide a complete
system platform that supports execution of a complete
operating system ("OS"). A process virtual machine may
execute asingle program, and may supporta single proc-
ess. In some implementations, virtual machine 434-2
may execute on behalf of a user (e.g., a user of client
device 410), and may manage infrastructure of cloud
computing environment 432, such as data management,
synchronization, or long-duration data transfers.

[0052] Virtualized storage 434-3 includes one or more
storage systems and/or one or more devices that use
virtualization techniques within the storage systems or
devices of computing resource 434. In some implemen-
tations, within the context of a storage system, types of
virtualizations may include block virtualization and file
virtualization. Block virtualization may refer to abstraction
(or separation) of logical storage from physical storage
so that the storage system may be accessed without re-
gard to physical storage or heterogeneous structure. The
separation may permit administrators of the storage sys-
tem flexibility in how the administrators manage storage
for end users. File virtualization may eliminate depend-
encies between data accessed at a file level and a loca-
tion where files are physically stored. This may enable
optimization of storage use, server consolidation, and/or
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performance of non-disruptive file migrations.

[0053] Hypervisor 434-4 provides hardware virtualiza-
tion techniques that allow multiple operating systems
(e.g., "guest operating systems") to execute concurrently
on a host computer, such as computing resource 434.
Hypervisor 434-4 may present a virtual operating plat-
form to the guest operating systems, and may manage
the execution of the guest operating systems. Multiple
instances of a variety of operating systems may share
virtualized hardware resources.

[0054] Serverdevice 440 includes one or more devices
capable of receiving, generating storing, processing,
and/or providing vitals data associated with a patient. For
example, server device 440 may include a server (e.g.,
in a data center or a cloud computing environment), a
data center (e.g., a multi-server micro datacenter), a
workstation computer, a virtual machine (VM) provided
in a cloud computing environment, or a similar type of
device. In some implementations, server device 440 may
include a communication interface that allows server de-
vice 440 to receive information from and/or transmit in-
formation to other devices in environment 400. In some
implementations, server device 440 may be a physical
device implemented within a housing, such as a chassis.
In some implementations, server device 440 may be a
virtual device implemented by one or more computer de-
vices of a cloud computing environment or a data center.
In some implementations, server device 440 may pro-
vide, to vitals monitoring platform 430, vitals data, data
related to a threshold, and/or the like, as described else-
where herein.

[0055] Network 450 includes one or more wired and/or
wireless networks. For example, network 450 may in-
clude a cellular network (e.g., along-term evolution (LTE)
network, a code division multiple access (CDMA) net-
work, a 3G network, a 4G network, a 5G network, another
type of next generation network, etc.), a public land mo-
bile network (PLMN), a local area network (LAN), a wide
area network (WAN), a metropolitan area network
(MAN), a telephone network (e.g., the Public Switched
Telephone Network (PSTN)), a private network, an ad
hoc network, an intranet, the Internet, a fiber optic-based
network, a cloud computing network, or the like, and/or
a combination of these or other types of networks.
[0056] Although Fig. 4 shows a single client device
410, a single sensor 420, and a single server device 440,
in reality, environment 400 may include multiple client
devices 410, multiple sensors 420, and/or multiple server
devices 440. For example, multiple client devices 410
may be associated with respective sets of sensors 420
and respective patients (e.g., hundreds, thousands, or
more client devices 410, sets of sensors 420, and/or pa-
tients). In this way, vitals monitoring platform 430 may
be connected to a complex set of client devices 410
and/or sensors 420.

[0057] The number and arrangement of devices and
networks shown in Fig. 4 are provided as an example.
In practice, there may be additional devices and/or net-
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works, fewer devices and/or networks, different devices
and/or networks, or differently arranged devices and/or
networks than those shown in Fig. 4. Furthermore, two
or more devices shown in Fig. 4 may be implemented
within a single device, or a single device shown in Fig. 4
may be implemented as multiple, distributed devices. Ad-
ditionally, or alternatively, a set of devices (e.g., one or
more devices) of environment 400 may perform one or
more functions described as being performed by another
set of devices of environment 400.

[0058] Fig. 5 is a diagram of example components of
adevice 500. Device 500 may correspond to clientdevice
410, sensor 420, vitals monitoring platform 430, comput-
ing resource 434, and/or server device 440. In some im-
plementations, client device 410, sensor 420, vitals mon-
itoring platform 430, computing resource 434, and/or
server device 440 may include one or more devices 500
and/or one or more components of device 500. As shown
in Fig. 5, device 500 may include a bus 510, a processor
520, a memory 530, a storage component 540, an input
component 550, an output component 560, and a com-
munication interface 570.

[0059] Bus 510 includes a component that permits
communication among the components of device 500.
Processor 520 is implemented in hardware, firmware, or
a combination of hardware and software. Processor 520
is a central processing unit (CPU), a graphics processing
unit (GPU), an accelerated processing unit (APU), a mi-
croprocessor, a microcontroller, a digital signal proces-
sor (DSP), a field-programmable gate array (FPGA), an
application-specific integrated circuit (ASIC), or another
type of processing component. In some implementa-
tions, processor 520 includes one or more processors
capable of being programmed to perform a function.
Memory 530 includes a random access memory (RAM),
a read only memory (ROM), and/or another type of dy-
namic or static storage device (e.g., a flash memory, a
magnetic memory, and/or an optical memory) that stores
information and/or instructions for use by processor 520.
[0060] Storage component 540 stores information
and/or software related to the operation and use of device
500. For example, storage component 540 may include
a hard disk (e.g., a magnetic disk, an optical disk, a mag-
neto-optic disk, and/or a solid state disk), a compact disc
(CD), a digital versatile disc (DVD), a floppy disk, a car-
tridge, a magnetic tape, and/or another type of non-tran-
sitory computer-readable medium, along with a corre-
sponding drive.

[0061] Input component 550 includes a component
that permits device 500 to receive information, such as
via user input (e.g., a touch screen display, a keyboard,
a keypad, a mouse, a button, a switch, and/or a micro-
phone). Additionally, or alternatively, input component
550 may include a sensor for sensing information (e.g.,
a global positioning system (GPS) component, an accel-
erometer, a gyroscope, and/or an actuator). Output com-
ponent 560 includes a component that provides output
information from device 500 (e.g., a display, a speaker,
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and/or one or more light-emitting diodes (LEDs)).
[0062] Communication interface 570 includes a trans-
ceiver-like component (e.g., a transceiver and/or a sep-
arate receiver and transmitter) that enables device 500
to communicate with other devices, such as via a wired
connection, a wireless connection, or a combination of
wired and wireless connections. Communication inter-
face 570 may permit device 500 to receive information
from another device and/or provide information to anoth-
er device. For example, communication interface 570
may include an Ethernet interface, an optical interface,
a coaxial interface, an infrared interface, a radio frequen-
cy (RF) interface, a universal serial bus (USB) interface,
a Wi-Fi interface, a cellular network interface, or the like.
[0063] Device 500 may perform one or more processes
described herein. Device 500 may perform these proc-
esses based on processor 520 executing software in-
structions stored by a non-transitory computer-readable
medium, such as memory 530 and/or storage component
540. A computer-readable medium is defined herein as
a non-transitory memory device. A memory device in-
cludes memory space within a single physical storage
device or memory space spread across multiple physical
storage devices.

[0064] Software instructions may be read into memory
530 and/or storage component 540 from another com-
puter-readable medium or from another device via com-
munication interface 570. When executed, software in-
structions stored in memory 530 and/or storage compo-
nent 540 may cause processor 520 to perform one or
more processes described herein. Additionally, or alter-
natively, hardwired circuitry may be used in place of or
in combination with software instructions to perform one
or more processes described herein. Thus, implementa-
tions described herein are not limited to any specific com-
bination of hardware circuitry and software.

[0065] The number and arrangement of components
shown in Fig. 5 are provided as an example. In practice,
device 500 may include additional components, fewer
components, different components, or differently ar-
ranged components than those shown in Fig. 5. Addi-
tionally, or alternatively, a set of components (e.g., one
or more components) of device 500 may perform one or
more functions described as being performed by another
set of components of device 500.

[0066] Fig. 6 is a flow chart of an example process 600
for a vitals monitoring platform. In some implementations,
one or more process blocks of Fig. 6 may be performed
by vitals monitoring platform 430. In some implementa-
tions, one or more process blocks of Fig. 6 may be per-
formed by another device or a group of devices separate
from or including vitals monitoring platform 430, such as
client device 410, sensor 420, or computing resource
434.

[0067] As shown in Fig. 6, process 600 may include
starting a monitoring session (block 610). For example,
vitals monitoring platform 430 (e.g., using computing re-
source 434, processor 520, output component 560, com-
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munication interface 570, and/or the like) may start a
monitoring session for sensor 420. In some implemen-
tations, a monitoring session of sensor 420 may be as-
sociated with sensor 420 gathering vitals data from a
patient (e.g., initiating gathering of vitals data, monitoring
gathering of vitals data, modifying gathering of vitals data,
and/or the like). In some implementations, vitals moni-
toring platform 430 may start a monitoring session by
sending a set of instructions to sensor 420 (e.g., via client
device 410). For example, vitals monitoring platform 430
may send a set of instructions to a local client device 410
in a hospital room associated with a patient with which
sensor 420 is associated (e.g., via network 450) and the
local client device 410 may provide the set of instructions
to the appropriate sensor 420 based on information in-
cluded in the set of instructions that identifies sensor 420
(e.g., via a Wi-Fi connection, a Bluetooth connection, a
BLE connection, and/or the like).

[0068] Insomeimplementations, vitals monitoring plat-
form 430 may start the monitoring session based on re-
ceiving a set of instructions to start the monitoring session
(e.g., based on input from client device 410). For exam-
ple, vitals monitoring platform 430 may receive the set
of instructions to start a monitoring session for a patient
based on input from a remote client device 410 associ-
ated with a provider associated with providing healthcare
services to the patient and/or based on input from a local
client device 410 (e.g., located in a hospital room of the
patient and used by an attending nurse). Additionally, or
alternatively, vitals monitoring platform 430 may start the
monitoring session based on a schedule (e.g., at a par-
ticular time of day, or minute of an hour), periodically,
and/or the like.

[0069] Additionally, or alternatively, vitals monitoring
platform 430 may start a monitoring session based on a
result of processing historical vitals data for the patient.
For example, vitals monitoring platform 430 may have
generated a model based on a training set of data that
includes various sets of vitals data and corresponding
schedules for monitoring sessions. Continuing with the
previous example, vitals monitoring platform 430 may
use the model to process historical vitals data for a patient
and may determine a schedule for monitoring sessions
for the patient based on a result of processing the histor-
ical vitals data using the model. Continuing still with the
previous example, vitals monitoring platform 430 may
start the monitoring session according to the schedule
that vitals monitoring platform 430 determined using the
model. In some implementations, vitals monitoring plat-
form 430 may update the model in real-time based on
historical vitals data from other patients, so that vitals
monitoring platform 430 can accurately determine a
schedule for monitoring vitals data of the patient.
[0070] Inthis way, several different stages of the proc-
ess for determining a schedule for monitoring vitals data
are automated, which may remove human subjectivity
and waste from the process, and which may improve
speed and efficiency of the process and conserve com-
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puting resources (e.g., processor resources, memory re-
sources, and/or the like). Furthermore, implementations
described herein use a rigorous, computerized process
to perform tasks or roles that were not previously per-
formed or were previously performed using subjective
human intuition or input. For example, currently there
does not exist a technique to determine, in real-time (or
near real-time), a schedule for monitoring vitals data
based on vitals data for other patients. Further, automat-
ing this process conserves computing resources (e.g.,
processor resources, memory resources, and/or the like)
that would otherwise be wasted in attempting to deter-
mine a schedule for monitoring vitals data, and comput-
ing resources of client device 410 that would be wasted
monitoring vitals data at a higher rate than needed.
[0071] In this way, vitals monitoring platform 430 may
start a monitoring session prior to requesting thresholds
for various types of vitals data.

[0072] As further shown in Fig. 6, process 600 may
include requesting thresholds for various types of vitals
data (block 620). For example, vitals monitoring platform
430 (e.g., using computing resource 434, processor 520,
output component 560, communication interface 570,
and/or the like) may request, from server device 440,
thresholds (e.g., information identifying a threshold val-
ue, threshold data that identifies a baseline value, and/or
the like) for various types of vitals data (e.g., types of
vitals data associated with the monitoring session). Con-
tinuing with the previous example, a threshold value or
a baseline value may be a minimum value expected for
a vital, a maximum value expected for a vital, a normal
value (or expected value) for a vital, and/or the like. Con-
tinuing with the previous example, a patient may be as-
sociated with multiple sensors 420, however the moni-
toring session may be associated with a subset of the
multiple sensors 420. In this case, vitals monitoring plat-
form 430 request thresholds associated with the subset
of the multiple sensors 420, rather than for all of the mul-
tiple sensors 420. This conserves computing resources
of vitals monitoring platform 430 and/or server device
440 that would otherwise be consumed requesting and/or
providing thresholds for sensors 420 not associated with
the monitoring session. In this way, vitals monitoring plat-
form 430 may request thresholds on a per-patient basis,
a per-sensor 420 basis, and/or the like.

[0073] In some implementations, a threshold may in-
clude a default threshold (e.g., a hospital-level threshold)
associated with ahospital, arule, aregulation, anindustry
standard, and/or the like. Additionally, or alternatively, a
threshold may include a customized threshold for a pa-
tient (e.g., a patient-level threshold). For example, a pro-
vider, such as a doctor, a nurse, and/or the like, may set
a threshold for a particular patient, via input to client de-
vice 410, thatis different from a default threshold. In some
implementations, vitals monitoring platform 430 may de-
termine a customized threshold for a patient using a mod-
el. For example, vitals monitoring platform 430 may have
generated the model using a training set of data that in-
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cludes historical vitals data for other patients and corre-
sponding thresholds. Continuing with the previous exam-
ple, vitals monitoring platform 430 may process historical
vitals data of the patient using the model to determine a
customized threshold for a patient. Additionally, or alter-
natively, and continuing with the previous example, vitals
monitoring platform 430 may determine a default thresh-
old for a hospital in a similar manner.

[0074] Insomeimplementations, vitals monitoring plat-
form 430 may receive information identifying the thresh-
olds from server device 440 based on requesting the
thresholds from server device 440. For example, server
device 440 may provide information to vitals monitoring
platform 430 that identifies a threshold associated with
the monitoring session (e.g., a threshold for a particular
sensor 420, for a particular patient, for a particular hos-
pital, and/or the like) after identifying the requested
thresholds (e.g., based on performing a lookup of infor-
mation identifying a patient, a particular sensor 420,
and/or the like associated with a monitoring session in a
data structure to identify the requested thresholds).
[0075] In this way, vitals monitoring platform 430 may
request thresholds for various types of vitals data prior
to determining whether the thresholds have been updat-
ed.

[0076] As further shown in Fig. 6, process 600 may
include determining whether a patient-level threshold
has been updated (block 630). For example, vitals mon-
itoring platform 430 (e.g., using computing resource 434,
processor 520, memory 530, and/or the like) may deter-
mine whether a patient-level threshold has been updated
(e.g., whether a customized threshold has been updat-
ed).

[0077] Insomeimplementations, vitals monitoring plat-
form 430 may perform a comparison of information iden-
tifying a current patient-level threshold (e.g., from server
device 440) and information identifying a prior patient-
level threshold (e.g., stored in memory 530) and may
determine whether the patient-level threshold has been
updated based on a result of performing the comparison.
For example, vitals monitoring platform 430 may perform
alookup of the prior patient-level threshold in a data struc-
ture to perform the comparison. Additionally, or alterna-
tively, server device 440 may provide information that
indicates whether the patient-level data has been updat-
ed from a previously provided patient-level threshold
(e.g., rather than providing information that identifies the
current patient-level threshold when the patient-level
threshold has not been updated) and vitals monitoring
platform 430 may determine whether the patient-level
threshold has been updated based on the information
that identifies whether the patient-level threshold has
been updated.

[0078] This conserves processing resources of vitals
monitoring platform 430 when the patient-level threshold
has not been updated by reducing or eliminating a need
for vitals monitoring platform 430 to perform the compar-
ison. Additionally, or alternatively, vitals monitoring plat-
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form 430 may determine whether a patient-level thresh-
old is associated with a particular patient and/or sensor
420 based on information from server device 440. For
example, a particular patient and/or sensor 420 may not
be associated with a patient-level threshold (e.g., a doc-
tor,anurse, and/orthe like may nothave seta customized
threshold for the particular patient).

[0079] In this way, vitals monitoring platform 430 may
determine whether a patient-level threshold has been up-
dated prior to determining whether a hospital-level
threshold has been updated.

[0080] AsfurthershowninFig.6, ifthe vitals monitoring
platform determines that the patient-level threshold has
not been updated (block 630-NO), then process 600 may
include determining whether a hospital-level threshold
has been updated (block 640). Forexample, if vitals mon-
itoring platform 430 determines that the patient-level
threshold has not been updated (or that a patient-level
threshold has not been configured for a patient), then
vitals monitoring platform 430 (e.g., using computing re-
source 434, processor 520, memory 530, and/or the like)
may determine whether a hospital-level threshold has
been updated. In some implementations, vitals monitor-
ing platform 430 may determine whether a hospital-level
threshold has been updated in a manner that is similar
to that described above with regard to block 630. In this
way, vitals monitoring platform 430 may determine
whether a hospital-level threshold has been updated pri-
or to using a threshold to analyze vitals data.

[0081] AsfurthershowninFig.6, ifthe vitals monitoring
platform determines that the hospital-level threshold has
not been updated (block 640-NO), then process 600 may
include determining to use prior thresholds (block 650).
For example, if vitals monitoring platform 430 determines
that the hospital-level threshold has not been updated
(and/or that the patient-level threshold has not been up-
dated or set), then vitals monitoring platform 430 (e.g.,
using computing resource 434, processor 520, memory
530, and/or the like) may determine to use prior thresh-
olds.

[0082] Insomeimplementations, vitals monitoring plat-
form 430 may determine to use a prior hospital-level
threshold if a hospital-level threshold has not been up-
dated. Additionally, or alternatively, vitals monitoring plat-
form 430 may determine to use a hospital-level threshold
if a patient-level threshold has notbeen set for a particular
patient. Additionally, or alternatively, vitals monitoring
platform 430 may determine to use a prior patient-level
threshold if a patient-level threshold has not been updat-
ed.

[0083] In this way, vitals monitoring platform 430 may
determine to use prior thresholds prior to comparing val-
ues for vitals data to respective thresholds.

[0084] As further shown in Fig. 6, process 600 may
include comparing values for vitals data to respective
thresholds (block 660). For example, vitals monitoring
platform 430 (e.g., using computing resource 434, proc-
essor 520, and/or the like) may compare values for vitals
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data to respective thresholds. Continuing with the previ-
ous example, vitals monitoring platform 430 may com-
pare a first value for a first type of vitals data to a first
threshold, may compare a second value for a second
type of vitals data to a second threshold, and so forth.
[0085] In some implementations, if the patient-level
threshold has been updated (block 630-YES), then vitals
monitoring platform 430 may compare values for vitals
data to the updated patient-level threshold. Additionally,
or alternatively, if the hospital-level threshold has been
updated (block 640-YES), then vitals monitoring platform
430 may compare values for vitals data to an updated
hospital-level threshold. Additionally, or alternatively, vi-
tals monitoring platform 430 may compare values for vi-
tals data to a prior patient-level threshold, a prior hospital-
level threshold, and/or the like (e.g., based on the patient-
level threshold not being updated, based on a patient-
level threshold not being set for a patient, and/or based
on the hospital-level threshold not being updated).
[0086] In some implementations, rather than compar-
ing values for vitals data to respective thresholds, vitals
monitoring platform 430 may process the values using a
model (e.g., to determine whether particular combina-
tions of values, associated with health-related issues, are
present in the vitals data). For example, vitals monitoring
platform 430 may have generated the model based on a
training set of data that includes various combinations of
values for vitals data and information identifying corre-
sponding health-related issues. Additionally, or alterna-
tively, vitals monitoring platform 430 may process values
forthe vitals data to determine whether the valuesinclude
a trend, a pattern, and/or the like (e.g., that indicates a
health-related issue for a patient). In some implementa-
tions, vitals monitoring platform 430 may determine a
score for a patient, for a type of vitals data, and/or the
like (e.g., a score that indicates a health-related issue,
that indicates satisfaction of a threshold, and/or the like).
For example, vitals monitoring platform 430 may deter-
mine a score based on values for vitals data satisfying a
threshold, based on the vitals data including a particular
combination of values, a particular trend of values, a par-
ticular pattern of values, and/or the like.

[0087] In this way, vitals monitoring platform 430 can
use the model to identify (or predict) health-related issues
that are indicated by complex combinations of values,
complex trends and/or patterns in values for vitals data,
and/or the like. For example, vitals monitoring platform
430 can use the model to identify health-related issues
that cannot otherwise be identified by a human actor
and/or manual processing of vitals data.

[0088] In this way, vitals monitoring platform 430 may
compare values for vitals data to respective thresholds
prior to determining whether the values satisfy the re-
spective thresholds.

[0089] As further shown in Fig. 6, process 600 may
include determining whether the values satisfy the re-
spective thresholds (block 670). For example, vitals mon-
itoring platform 430 (e.g., using computing resource 434,
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processor 520, and/or the like) may determine whether
the values satisfy the respective thresholds.

[0090] Insomeimplementations, vitals monitoring plat-
form 430 may determine whether the values satisfy the
respective thresholds in real-time (or near real-time), as
vitals data is streamed to vitals monitoring platform 430,
based on a result of comparing the values for the vitals
data to the respective thresholds, and/or the like. Addi-
tionally, or alternatively, vitals monitoring platform 430
may determine whether the values includes a particular
combination of values, a combination of values relative
to respective thresholds, and/or the like. For example,
vitals monitoring platform 430 may perform this determi-
nation based on a result of processing the values using
a model, in real-time (or near real-time), as vitals data is
streamed to vitals monitoring platform 430, and/or the
like. Additionally, or alternatively, vitals monitoring plat-
form 430 may determine whether values for vitals data
includes a pattern, a trend, and/or the like (e.g., as vitals
data is streamed to vitals monitoring platform 430, based
on a result of processing vitals data using a model, etc.).
In this way, vitals monitoring platform 430 may identify a
health-related issue based on a threshold, when the
health-related issue cannot be identified using a thresh-
old, and/or the like.

[0091] In this way, vitals monitoring platform 430 may
determine whether the values satisfy the respective
thresholds prior to performing various actions.

[0092] AsfurthershowninFig.6, ifthe vitals monitoring
platform determines that the values do not satisfy the
respective thresholds (block 670-NO), then process 600
may include continuing to monitor the vitals data (block
680). For example, vitals monitoring platform 430 (e.g.,
using computing resource 434, processor 520, input
component 550, communication interface 570, and/or
the like) may continue to monitor the vitals data. In some
implementations, vitals monitoring platform 430 may
continue to receive vitals data from sensor 420 (e.g., via
client device 410). Additionally, or alternatively, vitals
monitoring platform 430 may continue to compare values
for the vitals data to the respective thresholds and to de-
termine whether the values satisfy the respective thresh-
olds. In other words, process 600 may include returning
to block 660.

[0093] AsfurthershowninFig.6, ifthe vitals monitoring
platform determines that the values satisfy the respective
thresholds (block 670-YES), then process 600 may in-
clude performing a set of actions (block 690). For exam-
ple, vitals monitoring platform 430 (e.g., using computing
resource 434, processor 520, output component 560,
communication interface 570, and/or the like) may per-
form a set of actions.

[0094] Insomeimplementations, vitals monitoring plat-
form 430 may perform analytics on the vitals data. Addi-
tionally, or alternatively, vitals monitoring platform 430
may generate a graphical output (e.g., for the vitals data).
In some implementations, vitals monitoring platform 430
may generate a graphical output and/or may configure a
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user interface based on a user profile associated with
client device 410 (e.g., logged into vitals monitoring plat-
form 430). For example, vitals monitoring platform 430
may provide patient-level data to a healthcare provider
via a user interface, but may provide aggregated and
anonymized patient-related data to a manager of a hos-
pital. In some implementations, vitals monitoring platform
430 may provide information via a user interface in a
continuous and live manner (e.g., as the information,
such as vitals data, a result of analyzing vitals data,
and/or the like, is received by vitals monitoring platform
430, is determined by vitals monitoring platform 430, as
the information changes, and/or the like). Additionally, or
alternatively, vitals monitoring platform 430 may trigger
an alarm, send a message (e.g., may selectively gener-
ate and/or send an alert based on vitals data associated
with a patient, based on a result of analyzing the vitals
data, and/or the like), schedule a meeting, and/or the like
in a manner similar to that described elsewhere herein.
For example, vitals monitoring platform 430 may gener-
ate an alert and/or may send the alert to a device asso-
ciated with a responsible party for a patient (e.g., may
send a text message, may send an email, may cause a
user interface to be provided for display and/or populated
with an alert, and/or the like).

[0095] Additionally, or alternatively, vitals monitoring
platform 430 may perform revenue tracking-related ac-
tions. For example, vitals monitoring platform 430 may
monitor costs related to provider time spent remotely pro-
viding healthcare services to a patient, revenue gener-
ated from use of sensor 420 (e.g., a testrelated to sensor
420), and/or the like and may output this information via
a user interface associated with client device 410.
[0096] Additionally, or alternatively, vitals monitoring
platform 430 may provide a set of instructions to client
device 410 and/or sensor 420 in a manner similar to that
described elsewhere herein. Additionally, or alternative-
ly, vitals monitoring platform 430 may activate a camera
and/or a microphone on client device 410 for an audio
and/or video conferencing session. Additionally, or alter-
natively, vitals monitoring platform 430 may facilitate an
audio and/or video conferencing session by establishing
a P2P communication session between a local client de-
vice 410 and a remote client device 410, similar to that
described elsewhere herein.

[0097] Additionally, or alternatively, vitals monitoring
platform 430 may trigger administration of medicine to a
patient (e.g., based on vitals data). For example, vitals
monitoring platform 430 may cause a medicine dispenser
to begin administration of a particular medicine, to adjust
an amount of a particular medicine administered to a pa-
tient, and/or to stop administration of a particular medi-
cine. Additionally, or alternatively, and as another exam-
ple, vitals monitoring platform 430 may send a message
to clientdevice 410 associated with a healthcare provider
to notify the healthcare provider to administer medicine
(or adjust administration of the medicine) to a patient.
Additionally, or alternatively, vitals monitoring platform



25 EP 3 553 788 A2 26

430 may detect addition or removal of a particular sensor
420 from a set of sensors 420 (e.g., based on a local
client device 410 detecting or not detecting a wireless
signal from sensor 420).

[0098] Although Fig. 6 shows example blocks of proc-
ess 600, in some implementations, process 600 may in-
clude additional blocks, fewer blocks, different blocks, or
differently arranged blocks than those depicted in Fig. 6.
Additionally, or alternatively, two or more of the blocks
of process 600 may be performed in parallel.

[0099] In this way, vitals monitoring platform 430 may
facilitate and/or manage remote provisioning of health-
care to a patient. Thisreduces or eliminates inefficiencies
that would otherwise be present with non-remote provi-
sioning of healthcare services. In addition, this conserves
processing resources that would otherwise be consumed
via an inefficientmanual use of a device to provide health-
care services to a patient by providing a tool that can be
used to reduce or eliminate a need for a human actor.
Further, this improves an accuracy of providing health-
care services to a patient, thereby improving provisioning
of the healthcare services.

[0100] The foregoing disclosure provides illustration
and description, but is not intended to be exhaustive or
to limit the implementations to the precise form disclosed.
Modifications and variations are possible in light of the
above disclosure or may be acquired from practice of the
implementations.

[0101] Although some implementations were de-
scribed in the context of a healthcare provider providing
healthcare services to a patient, the implementations ap-
ply equally to other contexts, such as another type of
responsible party monitoring vitals data and/or environ-
mental data for an operator of a vehicle, an individual
that works with chemicals, and/or the like.

[0102] Asused herein, the term componentis intended
to be broadly construed as hardware, firmware, and/or a
combination of hardware and software.

[0103] Some implementations are described herein in
connection with thresholds. As used herein, satisfying a
threshold may refer to a value being greater than the
threshold, more than the threshold, higher than the
threshold, greater than or equal to the threshold, less
than the threshold, fewer than the threshold, lower than
the threshold, less than or equal to the threshold, equal
to the threshold, or the like.

[0104] Itwillbe apparentthat systems and/or methods,
described herein, may be implemented in different forms
of hardware, firmware, or a combination of hardware and
software. The actual specialized control hardware or soft-
ware code used to implement these systems and/or
methods is not limiting of the implementations. Thus, the
operation and behavior of the systems and/or methods
were described herein without reference to specific soft-
ware code-it being understood that software and hard-
ware can be designed to implement the systems and/or
methods based on the description herein.

[0105] Even though particular combinations of fea-
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tures are recited in the claims and/or disclosed in the
specification, these combinations are notintended to limit
the disclosure of possible implementations. In fact, many
of these features may be combined in ways not specifi-
cally recited in the claims and/or disclosed in the speci-
fication. Although each dependent claim listed below may
directly depend on only one claim, the disclosure of pos-
sible implementations includes each dependent claim in
combination with every other claim in the claim set.
[0106] No element, act, or instruction used herein
should be construed as critical or essential unless explic-
itly described as such. Also, as used herein, the articles
"a" and "an" are intended to include one or more items,
and may be used interchangeably with "one or more."
Furthermore, as used herein, the term "set" is intended
to include one or more items (e.g., related items, unre-
lated items, a combination of related and unrelated items,
etc.), and may be used interchangeably with "one or
more." Where only one item is intended, the term "one"
or similar language is used. Also, as used herein, the
terms "has," "have," "having," or the like are intended to
be open-ended terms. Further, the phrase "based on" is
intended to mean "based, at least in part, on" unless ex-
plicitly stated otherwise.

Claims

1. A medical system, comprising:
a platform thatincludes one or more memory devices
and one or more processors communicatively cou-
pled to the one or more memory devices,

wherein the platform is to connect and commu-
nicate bi-directionally with a plurality of devices
via a gateway device,

wherein the plurality of devices includes dif-
ferent types of devices and devices manu-
factured by a plurality of different third par-
ties,

wherein at least some of the plurality of de-
vices include sensors capable of gathering
vitals data from a patient,

wherein the vitals data includes a plurality
of different types of vitals data,

wherein the platform is to support continuous
and live streaming of the vitals data from the
sensors,

wherein the platform is to:

receive threshold data on a per patient ba-
sis,

wherein the threshold data identifies a
baseline value for one or more of the plu-
rality of different types of vitals data,
selectively generate an alert based on the
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vitals data and the threshold data, and

provide the alertto aresponsible party when
the alert is generated by providing the alert
to a device associated with the responsible

party.

The medical system of claim 1, wherein the baseline
value is:

a minimum value for a vital,
a maximum value for the vital, or
an expected value for the vital.

The medical system of any one of the preceding
claims, wherein the platform is further to:

facilitate remote control of the sensors by a remote
device located in a different location than the gate-
way device and the at least some of the plurality of
devices that include the sensors.

The medical system of any one of the preceding
claims, wherein the vitals data includes at least two
of:

heart rate data of the patient,
respiratory rate data of the patient,
body temperature data of the patient,
oxygen saturation data of the patient,
blood pressure data of the patient, or
electrocardiography data of the patient.

The medical system of any one of the preceding
claims, wherein the at least some of the plurality of
devices are wearable devices associated with the
patient.

The medical system of any one of the preceding
claims, wherein the platform is further to:

perform an analysis of a trend or a pattern in the
vitals data prior to selectively generating the
alert, wherein the alert is associated a result of
performing the analysis of the trend or the pat-
tern;

and/or

perform an analysis of a combination of values
included in the vitals data prior to selectively
generating the alert, wherein the alert is associ-
ated with a result of performing the analysis of
the combination of the values.

A patient monitoring system, comprising:
aplatform thatincludes one or more memory devices
and one or more processors communicatively cou-
pled to the one or more memory devices,

wherein the platform is to connect and commu-
nicate bi-directionally with a plurality of devices
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8.
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via a gateway device,

wherein at least some of the plurality of devices
are wearable devices that include sensors ca-
pable of gathering vitals data from a patient,
wherein the at least some of the plurality of de-
vices are directly connected to the gateway de-
vice based on being located in a same location
as the gateway device,

wherein the platform is to support continuous
and live streaming of the vitals data from the
sensors,

wherein the platform is to:

perform an analysis of the vitals data on a
per patient basis,

selectively generate an alert based on a re-
sult of performing the analysis, and
provide the alertto aresponsible party when
the alert is generated by providing the alert
to a device associated with the responsible

party.

The patient monitoring system of claim 7, wherein
the platform is further to:

facilitate audio conferencing or video conferenc-
ing between the gateway device and a remote
device that is located in a different location than
the gateway device and the at least some of the
plurality of devices that include the sensors;
and/or

schedule a meeting with the responsible party
based on the result of performing the analysis.

The patient monitoring system of claim 7 or 8, where-
in the platform is further to:

provide a set of user interfaces for display,
wherein the set of user interfaces is associated with
at least one of:

providing a user of the platform a way to obtain
or evaluate the vitals data,

providing continuous and live streaming of the
vitals data, or

providing video conferencing.

The patient monitoring system of any one of the pre-
ceding claims 7 to 9, wherein the sensors include:

a first sensor to gather heart rate data from the
patient,

a second sensor to gather respiratory rate data
from the patient,

a third sensor to gather body temperature data
from the patient,

a fourth sensor to gather oxygen saturation data
from the patient,

a fifth sensor to gather blood pressure data of
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the patient, and/or
a sixth sensor to gather electrocardiography da-
ta of the patient.

performing an analysis of the vitals data on the
per patient basis,
selectively generating an alert based on a result

of performing the analysis, and

11. The patient monitoring system of any one of the pre- % providing the alert to a responsible party when
ceding claims 7 to 10, wherein the platform is further the alert is generated.
to:

15. The remote care system of any one of the preceding
perform continuous and live updates of a user claim 12 to 14, wherein the plurality of devices in-
interface based on the continuous and live 10 cludes different types of devices and devices man-
streaming of the vitals data, wherein the user ufactured by a plurality of different third parties.

interface is associated with providing the vitals
data for display; and/or

connect and communicate bi-directionally with
another plurality of devices that are remote to 75
the at least some of the plurality of devices.

12. A remote care system, comprising:
aplatform thatincludes one or more memory devices
and one or more processors communicatively cou- 20
pled to the one or more memory devices,

wherein the platform is to connect and commu-
nicate bi-directionally with a plurality of devices

via a gateway device, 25
wherein at least some of the plurality of devices
include sensors capable of gathering vitals data
from a patient,

wherein the vitals data includes a plurality of dif-
ferent types of vitals data, 30
wherein the platform is to connect and commu-
nicate bi-directionally with another plurality of
devices,

wherein the other plurality of devices are remote

to the gateway device and the at least some of 35
the plurality of devices,

wherein the platform is to support continuous
and live streaming of the vitals data from the
sensors,

wherein the platformis to performasetofactions 40
on a per patient basis based on analyzing the
vitals data.

13. The remote care system of claim 12, wherein the set
of actions includes: 45

causing the sensors to increase a rate of mon-
itoring the vitals data; and/or
causing the sensors to decrease a rate of mon-
itoring the vitals data; and/or 50
providing a set of instructions from a remote de-
vice, of the other plurality of devices, to the at
least some of the plurality of devices to modify
operations of the sensors.
55
14. The remote care system of claim 12 or 13, wherein
the set of actions includes:

16
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