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PHYSIOLOGICAL CONDITION
MONITORING SYSTEM, DEVICE FOR
COLLECTING PHYSIOLOGICAL
CONDITION READINGS AND DEVICE FOR
MONITORING PHYSIOLOGICAL
CONDITION READINGS

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority to Chinese Patent
Application No. 201711132692.5 filed on Nov. 15, 2017.

FIELD

[0002] The subject matter herein generally relates to
physiological health, and particularly to a physiological
condition monitoring system, a device for collecting physi-
ological condition readings and a device for monitoring the
physiological condition readings.

BACKGROUND

[0003] Sensor devices have been used in hospital or com-
munity nursing service to detect a variety of physiological
conditions of patients. Conventional sensor devices can
detect some portions of living subjects via a plurality of
electrodes and wires.

BRIEF DESCRIPTION OF THE DRAWINGS

[0004] Implementations of the present technology will
now be described, by way of example only, with reference
to the attached figures.

[0005] FIG. 11is a block diagram illustrating an exemplary
embodiment of a system for monitoring physiological con-
ditions, wherein the system includes a physiological data
collecting device and a physiological data monitoring
device.

[0006] FIG. 2 is a schematic view of an exemplary
embodiment showing the physiological data collecting
device and the physiological data monitoring device of FIG.
1 being used to monitor a living subject.

[0007] FIG. 3 is a block diagram of an exemplary embodi-
ment of a data processing system.

[0008] FIG. 4is a block diagram illustrating an exemplary
embodiment of a working environment of the monitoring
system.

DETAILED DESCRIPTION

[0009] It will be appreciated that for simplicity and clarity
of illustration, where appropriate, reference numerals have
been repeated among the different figures to indicate corre-
sponding or analogous elements. In addition, numerous
specific details are set forth in order to provide a thorough
understanding of the embodiments described herein. How-
ever, it will be understood by those of ordinary skill in the
art that the embodiments described herein can be practiced
without these specific details. In other instances, methods,
procedures, and components have not been described in
detail so as not to obscure the related relevant feature being
described. Also, the description is not to be considered as
limiting the scope of the embodiments described herein. The
drawings are not necessarily to scale and the proportions of
certain parts may be exaggerated to better illustrate details
and features of the present disclosure.
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[0010] The present disclosure, including the accompany-
ing drawings, is illustrated by way of examples and not by
way of limitation. Several definitions that apply throughout
this disclosure will now be presented. It should be noted that
references to “an” or “one” embodiment in this disclosure
are not necessarily to the same embodiment, and such
references mean “at least one.”

[0011] The term “module”, as used herein, refers to logic
embodied in hardware or firmware, or to a collection of
software instructions, written in a programming language,
such as, Java, C, or assembly. One or more software instruc-
tions in the modules can be embedded in firmware, such as
in an EPROM. The modules described herein can be imple-
mented as either software and/or hardware modules and can
be stored in any type of non-transitory computer-readable
medium or other storage device. Some non-limiting
examples of non-transitory computer-readable media
include CDs, DVDs, BLU-RAY, flash memory, and hard
disk drives. The term “comprising” means “including, but
not necessarily limited to”; it specifically indicates open-
ended inclusion or membership in a so-described combina-
tion, group, series, and the like.

[0012] FIG. 1 illustrates a physiological condition moni-
toring system 100 (hereinafter “monitoring system 100”) for
monitoring physiological conditions. The monitoring sys-
tem 100 includes a device for collecting physiological
condition readings (collecting device 10) and a device for
monitoring physiological condition (monitoring device 20).
The collecting device 10 includes a number of collecting
units 101 configured to be selected to be attached to a
portion or portions of a living subject 200 (see FIG. 2) to
collect physiological condition readings of the living subject
200. Each of the collecting unit 101 communicates with the
monitoring device 20 via wireless connections to transmit
data to the monitoring device 20. In the embodiment, based
on users’ different requirements, different numbers of the
collecting units 101 can be selected to be attached to
different portions of the living subject 200. Taking the
condition of the heart for example, each of the collecting
units 101 is an electrode patch, which can be placed on the
skin of a patient to collect ECG signals. The EGC signal
reflects when the heart is in systolic state and diastolic state.
Cardiac muscle has a spontaneous beat and rhythmic con-
tractions. An electrical pulse sent by a cardiac conduction
system can irritate the cardiac muscle fibers to make the
cardiac muscle contract. Accordingly, when the cardiac
conduction system generates and sends the electric pulses,
the cardiac muscle produces a weak current distribution to
human body. When the electrodes (collection units 11) are
connected to different parts of human body, an ECG elec-
trical pulse or signal is depicted via the electrodes (collec-
tion units 11). For example, if a first patient needs to perform
a single-lead ECG two collecting units 101 can be selected
to be attached to two different portions of the first patient. If
a second patient needs to perform a 3-lead ECG four
collecting units 101 can be selected to be attached to four
different portions of the second patient, as shown in FIG. 2.
If a third patient needs to perform a 12-lead ECG ten
collecting units 101 can be selected to be attached to
different portions of the third patient. The collecting units
101 collects electrical activity and transmits the activity to
the monitoring device 20, and the monitoring device 20
analyzes the activity and generates an ECG report.
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[0013] In atleast one embodiment, the physiological read-
ings can include, but are not limited to, at least one of an
electrocardiogram (ECG) signal, an electroencephalogram
signal, a blood pressure value, an oxygen saturation reading,
a skin temperature, or data as to respiration.

[0014] In one embodiment, the monitoring device 20 can
be a wristband electronic device, which can be worn on the
wrist of a human body, see FIG. 2. In an alternative
embodiment, the monitoring device 20 further can be, but is
not limited to, other types of wearable electronic devices, for
example head-mounted electronic devices, necklace-like
electronic device which can be worn around the neck, or a
device attached to a waistband. In other embodiments, the
monitoring device 20 further can be portable electronic
devices, such as mobile phone, tablet computer, or the like.

[0015] The physiological monitoring system 100 will be
described in detail below.

[0016] The collecting device 10 includes a number of
collecting units 101, each of the collecting unit 101 config-
ures a first wireless communication device 102.

[0017] The collecting units 101 are configured to be
selected to attached to a portion of a living subject 200 to
collect physiological condition readings of the living subject
200. Based on different requirements, different numbers of
the collecting units 101 can be selected to be attached to
different portions of the living subject 200 to collect the
physiological condition readings. In at least one embodi-
ment, each of the collecting unit 101 is a wireless electrode
patch. In a first embodiment, the physiological monitoring
system 100 is an electrocardiograph, and the collecting
device 10 includes a total of ten collecting units 101. Each
of the collecting units 101 is an electronic patch configured
to be attached to a portion of a human body to collect ECG
signals. FIG. 2 shows an example of the monitoring system
100 performing a 3-lead ECG When performing the 3-lead
ECG, four collecting units 101 are selected from the ten
collecting units 101 to be attached to different portions of the
human body as shown in FIG. 2. The four collecting units
101 are named as A, B, C, and D. In this example, the
collecting unit A serves as a reference potential point, and a
first lead is formed between the collecting unit A and
collecting unit B. A second lead is formed between the
collecting unit A and C, and a third lead is formed between
the collecting unit A and D. In an alternative embodiment,
each of the collecting units 101 can be a electrode patch
configured to be attached to the head of the living subject
200 to collect electroencephalogram (EEG) signals of the
living subject 200, and also can be an electrode patch
configured to attached to the skin of the living subject 200
to collect skin temperatures, respiration data, and blood
pressure values of the living subject 200. In other embodi-
ments, each collecting unit 101 can be clamped to the finger
of the living subject 200 to collect oxygen saturation data of
the living subject 200.

[0018] Each first wireless communication device 102 is set
in one of the collecting units 101. The first wireless com-
munication device 102 can establish a wireless connection
between the collecting unit 101 and the monitoring device
20, and transmits the physiological condition readings col-
lected by the collecting unit 101 to the monitoring device 20.
In at least one embodiment, the first wireless communication
device 102 can be, but is not limited to, a BLUETOOTH
module, a WI-FI module, or a ZIGBEE module.
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[0019] 1In at least one embodiment, each collecting unit
101 has a detecting unit 103 to detect an anomaly of the
collecting unit 101. The anomalous situation can be, but is
not limited to, the collecting unit 101 falling from the living
subject, the battery power of the collecting unit 101 is low,
and the like. The detecting unit 103 further transmits the
anomalous situation to the monitoring device 20 via the first
wireless communication device 102. In at least one embodi-
ment, the detecting unit 103 can include a pressure sensor to
detect the collecting unit 101 falling from the living subject
200. When the collecting unit 101 is attached to the portion
of the living subject 200, a pressure is generated between the
collecting unit 101 and the living subject 200. If the detect-
ing unit 103 determines that the pressure is lower than a
preset pressure value, the detecting unit 103 determines that
the collecting unit 101 has fallen from the living subject 200.
If the detecting unit 103 so determines, the detecting unit
103 generates a prompt signal and transmits the prompt
signal to the monitoring device 20 via the first wireless
communication device 102. In other embodiments, the
detecting unit 103 detects when the collecting unit 101 is
fallen by using an infrared sensor to detect an infrared signal
of the living subject. The detecting unit 103 further can
detect whether the collecting unit 101 is fallen by detecting
whether a physiological condition reading (e.g. the ECG
signal) is detected. In the embodiment, the detecting unit
103 further can include a voltage detecting circuit to detect
a voltage of a battery (not shown) of the collecting unit 101.
The detecting unit 103 determines that the collecting umt
103 has low battery power if the voltage detected by the
voltage detecting circuit is lower than a preset value.
[0020] The monitoring device 20 includes a second wire-
less communication device 201, a processor 202, a storage
device 203, an output device 204, and an input device 205.
[0021] The second wireless communication device 201
can establish a wireless connection between the monitoring
device 20 and the collecting units 101 of the collecting
device 10, and receive the physiological condition readings
from the collecting units 101. In the embodiment, the second
wireless communication device 201 further receives the
anomalous situation of the collecting units 101 from the
collecting device 10. In the embodiment, the second wireless
communication device 201 can be, but is not limited to, a
BLUETOOTH module, a WI-FI module, or a ZIGBEE
module.

[0022] In at least one embodiment, the processor 202 can
be, but is not limited to, a central processing unit, a digital
signal processor, or a single chip, for example.

[0023] In at least one embodiment, the storage device 203
can be, but is not limited to, an internal storage system, such
as a flash memory, a random access memory (RAM) for
temporary storage of information, and/or a read-only
memory (ROM) for permanent storage of information. The
storage device 203 can also be a storage system, such as a
hard disk, a storage card, or a data storage medium.
[0024] The output device 204 can be, but is not limited to,
a display screen, a Light Emitting Diode (LED), or a
loudspeaker. The input device 205 can be, but is not limited
to, a button, a touch input screen, a keyboard, or the like.
[0025] FIG. 3 illustrates an exemplary embodiment of a
data processing system 30 which can be run in the moni-
toring device 20. In other embodiments, the data processing
system 30 further can be run in a terminal device (e.g. a
cloud server, a smart phone, or a tablet) which communi-
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cates with the monitoring device 20. The data processing
system 30 can include a number of modules, which are
collection of software instructions stored in the storage
device 203 and executed by the processor 202. Referring to
FIG. 3, in at least one embodiment, the data processing
system 30 can include a data acquiring module 301, a data
processing module 302, and an outputting module 303.
[0026] The data acquiring module 301 acquires the physi-
ological condition readings transmitted by the collecting
units 101 of the collecting device 10.

[0027] The data processing module 102 analyzes the
acquired physiological condition readings and determines a
quantity of the collecting units attached to the living subject
200 according to the acquired physiological condition read-
ings, and generates a report according to the quantity of the
collecting units attached to the living subject 200 and the
acquired readings. In the first embodiment, the data acquir-
ing module 101 acquires the ECG signals transmitted by the
collecting units 101 attached to the living subject 200.
Herein, the data processing module 12 determines a quantity
of leads of the ECG according to the ECG signals and
generates an ECG report according to the determined num-
ber and the ECG signals. For example, as shown in FIG. 2,
the data acquiring module 101 acquires the ECG signals
from the collecting units A-D, the data processing module
102 determines that there are three leads, A-B, A-C, and
A-D, according to received ECG signals, and generates a
three-lead ECG report according to the received ECG sig-
nals. In other embodiments, the data processing module 302
further can generate an EEG report, a skin temperature
report, a report as to respiration, and/or a blood pressure
report according to the acquired readings.

[0028] The outputting module 303 outputs the report via
the output device 204. For example, if the output device 204
is a display screen, the outputting module 303 displays the
report on the display screen. If the output device 204 is a
printer, the outputting module 303 prints the report by using
the printer. In at least one embodiment, the outputting
module 303 further stores the report to the storage device
202.

[0029] In at least one embodiment, the data acquiring
module 101 acquires the anomalous situation transmitted by
the collecting device 10. The outputting module 303 outputs
the anomalous situation via the output device 204, and thus
warns the user about the anomaly. For example, if the
anomaly is low battery, the output device 25 generates a
prompt by flickering the LED, or by outputting a voice
prompt using the loudspeaker.

[0030] In at least one embodiment, the input device 205 is
configured for the user to input an alert when the user who
wearing the monitoring system 100 feels ill. The data
acquiring module 301 acquires the alert from the input
device 205 and records the time that the alert is received,
thus the doctor can know the time that the user feels ill.
[0031] Referring to FIG. 4, in an alternative embodiment,
the monitoring device 20 further can communicate with at
least one terminal device 300 via the second wireless
communication device 201, and can transmit the physiologi-
cal parameters to the at least one terminal device 300. The
at least one terminal device 300 analyzes the physiological
condition readings and generates the report accordingly. In
some embodiments, the monitoring device 20 transmits the
report to the at least one terminal device 300. Users can
obtain physiological condition readings and/or reports from
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the at least one terminal device 300. In at least one embodi-
ment, the at least one terminal device 300 can be, but is not
limited to, a cloud server, a web server, a personal computer
(e.g. doctor’s computer), or the like.

[0032] In at least one embodiment, the monitoring device
20 transmits the physiological condition readings to the at
least one terminal device 300 in real time. If the connection
between the monitoring device 20 and the at least one
terminal device 300 is interrupted, the physiological condi-
tion readings are temporarily stored in the monitoring device
20. The temporarily stored readings are transmitted to the at
least one terminal device 300 when the connection between
the monitoring device 20 and the at least one terminal device
300 is restored.

[0033] In at least one embodiment, the at least one termi-
nal device 200 further can obtain diagnosis and treatment
recommendations from the network or doctors according to
the readings received. The diagnosis and treatment recom-
mendations can be transmitted to the monitoring device 20.
[0034] It is believed that the present embodiments and
their advantages will be understood from the foregoing
description, and it will be apparent that various changes may
be made thereto without departing from the spirit and scope
of the disclosure or sacrificing all of its material advantages,
the examples hereinbefore described merely being exem-
plary embodiments of the present disclosure.

What is claimed is:

1. A device for collecting physiological condition read-
ings comprising:

a plurality of collecting units configured to be selected to
be attached to at least one portion of a living subject to
collect physiological condition readings of the living
subject;

each of the collecting units having a wireless communi-
cation device, the wireless communication device
being configured to establish a wireless communication
between the collecting unit and a device for monitoring
physiological condition readings, and transmit the
physiological condition readings to the device for
monitoring physiological condition readings;

wherein based on different requirements, different num-
bers of the collecting units are selected to be attached
to different portions of the living subject.

2. The device of claim 1, wherein each of the collecting

unit is a wireless electrode patch.

3. The device of claim 2, wherein each collecting unit
comprises a detecting unit, the detecting unit is configured
to detect an anomalous situation of the collecting unit, and
transmits the anomalous situation to the device for moni-
toring physiological condition readings via the wireless
commuuication device.

4. The device of claim 3, wherein the anomalous situation
is that the collecting unit falling from the living subject, the
detecting unit is selected from a group consisting of:

a pressure sensor configured to detect whether the col-
lecting unit has fallen from the living subject by
detecting whether a pressure between the collecting
unit and the living subject is less than a preset pressure
value;

an infrared sensor configured to detect whether the col-
lecting unit has fallen from the living subject by
detecting whether an infrared signal of the living sub-
ject 1s detected; and
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a detecting unit configured to detect whether the collect-
ing unit has fallen from the living subject by detecting
whether a corresponding physiological condition read-
ing is detected.
5. The device of claim 3, wherein the anomalous situation
is that a battery power of the collecting unit is low, and the
detecting unit is a voltage detecting circuit.
6. The device of claim 1, wherein the physiological
condition readings comprise at least one of an electrocar-
diogram signal, an electroencephalogram signal, a blood
pressure value, an oxygen saturation reading, a skin tem-
perature, or data as to respiration.
7. A device for monitoring physiological condition com-
municating with at least one device for collecting physi-
ological condition readings, the at least one device for
collecting physiological condition readings comprising a
plurality of collecting units configured to be selected to
attached to at least one portion of a living subject, the device
for monitoring the physiological condition comprising:
a wireless communication device configured to commu-
nicate with the plurality of collecting units to receive
the physiological condition readings from the collect-
ing units;
a processor; and
a storage device storing one or more programs, when
executed by the processor, the one or more programs
cause the processor to:
acquire the physiological condition readings transmit-
ted by the collecting units;

analyze the acquired physiological condition readings
and determines a quantity of the collecting units
attached to the living subject according to the
acquired physiological condition readings, and gen-
erate a report according to the quantity of the col-
lecting units attached to the living subject and the
acquired physiological condition readings.

8. The device of claim 7, wherein the device is a wristband
electronic device.

9. The device of claim 7, wherein the one or more
programs further cause the processor to: acquire an anoma-
lous situation of the collecting units from the device for
collecting physiological condition readings, and output the
anomalous situation via an output device.

10. The device of claim 7, further comprising an input
device configured for a user to input an alert when the user
who wearing the device for monitoring the physiological
condition readings feels ill, wherein the one or more pro-
grams further cause the processor to: acquire the alert from
the input device and record a time that the alert is received.

11. The device of claim 7, further communicating with at
least one terminal device via the wireless communication
device, and transmitting the physiological condition read-
ings to the at least one terminal device to generate the report
by the at least one terminal device.

12. The device of claim 11, further transmitting the
physiological condition readings to the at least one terminal
device in real time; if a connection between the device for
monitoring the physiological condition readings and the at
least one terminal device is interrupted, the physiological
condition readings are temporarily stored in the device for
monitoring the physiological condition readings, and the
temporarily stored physiological condition readings are
transmitted to the at least one terminal device when the
connection is restored.
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13. A physiological condition monitoring system com-

prising:

a device for collecting physiological condition readings
comprising a plurality of collecting units configured to
be selected to be attached to at least one portion of a
living subject to collect physiological condition read-
ings of the living subject; each of the collecting units
having a first wireless communication device, the first
wireless communication device being configured to
establish a wireless communication between the col-
lecting unit and a device for monitoring physiological
condition readings, and transmit the physiological con-
dition readings to the device for monitoring physiologi-
cal condition readings; wherein based on different
requirements, different numbers of the collecting units
are selected to be attached to different portions of the
living subject; and

a device for monitoring physiological condition readings
comprising:

a second wireless communication device configured to
communicate with the first wireless communication
device and receives the physiological condition read-
ings transmitted by the collecting units;

a Processor; and

a storage device storing one or more programs, when
executed by the processor, the one or more programs
cause the processor to:

acquire the physiological condition readings trans-
mitted by the collecting units; and

analyze the acquired physiological condition read-
ings and determines a quantity of the collecting
units attached to the living subject according to the
acquired physiological condition readings, and
generate a report according to the quantity of the
collecting units attached to the living subject and
the acquired physiological condition readings.

14. The physiological condition monitoring system of
claim 13, wherein each collecting unit comprises a detecting
unit, the detecting unit is configured to detect an anomalous
situation of the collecting unit, and transmits the anomalous
situation to the device for monitoring physiological condi-
tion readings via the wireless communication device.

15. The physiological condition monitoring system of
claim 13, the physiological condition readings comprise at
least one of an electrocardiogram signal, an electroencepha-
logram signal, a blood pressure value, an oxygen saturation
reading, a skin temperature, or data as to respiration.

16. The physiological condition monitoring system of
claim 13, wherein the device for monitoring the physiologi-
cal condition readings is a wristband electronic device.

17. The physiological condition monitoring system of
claim 13, wherein the device for monitoring the physiologi-
cal condition readings further comprises an input device
configured for a user to input an alert when the user who
wearing the device for monitoring the physiological condi-
tion readings feels ill, wherein the one or more programs
further cause the processor to: acquire the alert from the
input device and record a time that the alert is received.

18. The physiological condition monitoring system of
claim 13, wherein the device for monitoring the physiologi-
cal condition readings further communicates with at least
one terminal device via the second wireless communication
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device, and transmits the physiological condition readings to
the at least one terminal device to generate the repott by the
at least one terminal device.

19. The physiological condition monitoring system of
claim 18, wherein the device for monitoring the physiologi-
cal condition readings transmits the physiological condition
readings to the at least one terminal device in real time; if a
connection between the the device for monitoring the physi-
ological condition readings and the at least one terminal
device is interrupted, the physiological condition readings
are temporarily stored in the device for monitoring the
physiological condition readings, and the temporarily stored
physiological condition readings are transmitted to the at
least one terminal device when the connection is restored.

* % % k¥

May 16, 2019



THMBW(EF)

[ i (S RIR) A ()
e (S IR) A (%)
S 3T H (B FIR) A (F)

FRI& B A

RHA

IPCH &

CPCH¥=

L 54X

S\EReERE

BEG®)

patsnap

AERSENRE , WEEBERS BN RENEN E RS R EKE

US20190142340A1

US15/826710

BRIENEROGARLA

ROOTI LABS LIMITED

ROOTI LABS LIMITED

CHANG MING SHIUNG
LI KO MAI

CHANG, MING-SHIUNG
LI, KO-MAI

2019-05-16

2017-11-30

A61B5/00 HO4W4/00 A61B5/0408 A61B5/0478 A61B5/1455 A61B5/01 A61B5/021 A61B5/08 A61B5

/0205

A61B5/6843 A61B5/04085 A61B5/0478 A61B5/14552 A61B5/01 A61B2560/0214 H04W4/80 A61B5
/002 A61B5/681 A61B5/746 A61B5/0205 A61B5/021 A61B5/0816 A61B5/0002 A61B5/0022 A61B5

/6801 G16H40/67

201711132692.5 2017-11-15 CN

Espacenet  USPTO

—MATENEBRINRESERTREERBIRENENERE. K
KEREVESMREET , AR EE THEENFEENAL, BT
TERNER , TLERTREHENKE R TUMEDEENROTEER
DUAME R FRERHREL TEY TLBEMNSFRBRILD KR
R&E, BIRRE WU ITRBOTERRE

:
(o
]
~
)
N
)

{
f

\9
<
A
5
I
33

N
v}
N )
\ S
e
&
=
e "’“"’—""'*“-ﬁ...n_,,,,,_/dﬁ;/
o~

N ~
T

.
.

N,

N2


https://share-analytics.zhihuiya.com/view/fdafedb2-bb74-4662-92b8-10e43e91a080
https://worldwide.espacenet.com/patent/search/family/060543418/publication/US2019142340A1?q=US2019142340A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220190142340%22.PGNR.&OS=DN/20190142340&RS=DN/20190142340

