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(57) ABSTRACT

The present invention is directed to an intelligent portable
health monitoring apparatus, which is for the purpose of
health surveillance. Specifically, the invention of an intelli-
gent portable health monitoring apparatus comprises: a
mainboard, and more than one set of photoelectric sensors
connecting with the mainboard electronically, the more than
one set of photoelectric sensors are able to adjust positions
to cover the detected site properly by moving either the
photoelectric transmitter or the photoelectric receiver, in
order to acquire user’s pulse and blood data. With the

(51) Int. CL present invention of an intelligent portable health monitor-
A61B 5/1455 (2006.01) ing apparatus, it solves the problem of errors advanta-
A61B 5/024 (2006.01) geously, which are induced by the differences of individual
A6IB 5/145 (2006.01) users during the noninvasive monitoring process, thus to
A61B 5/00 (2006.01) present the users their accurate health conditions.
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AN INTELLIGENT PORTABLE HEALTH
MONITORING APPARATUS

[0001] This application is a national stage application of
International Patent Application No. PCT/CN2017/085360,
filed May 22, 2017, which claims priority to China Patent
Application No. 201610412703 4, filed Jun. 13, 2016. The
entirety of the aforementioned applications is incorporated
herein by reference.

FIELD

[0002] The present invention is directed to an apparatus
for health monitoring, especially as an intelligent portable
health monitoring apparatus.

BACKGROUND

[0003] Nowadays a large portion of world population is
composed of sub-healthy people, and the illnesses that
sub-healthy people usually have include cardiovascular dis-
eases, respiratory diseases, digestive system diseases, endo-
crine diseases, diabetes, early tumor symptoms, etc. For
instance, the patients having cardiovascular disease may
also have some other chronic diseases, and have to take
several exams when visiting hospital. Therefore, the sub-
healthy people with acute or chronic diseases have to spend
significant time and money on the long-term health exami-
nations and treatments, which affect their lives and work
substantially.

[0004] However, the present available health monitoring
products, for instance, an electrocardiogram monitor, having
twelve leads to detect electrical signals of human body, is
bulky and complicate in operation process, so normal people
are unable to carry it conveniently and operate correctly. At
present, the mature personal health monitoring products are
mainly used to achieve such functions as hemomanometer,
thermometer, oximetry, etc., which are under the demand to
monitor multiple physiological parameters for people hav-
ing acute or chronic diseases. Especially, because many lab
tests need to take blood samples, such as blood glucose test,
patients are highly looking forward to having an alternative
noninvasive monitoring method for easy home operation,
and to make less body wounds

[0005] Comparing present personal health monitoring
products and the examinations taken in hospital, the differ-
ence in accuracy is the main issue in multiple-parameter
detections. Theoretically, the photoelectric sensors have an
application scope different from the piezoelectric sensors
and other types. The piezoelectric sensors test the amplitude
of movement by muscle’s contraction and relaxation, while
photoelectric sensors detect the change of molecular states,
for example, PPG infrared sensors are used to monitor blood
oxygen level, in the range of visible light, platelet, oxyhe-
moglobin, bilirubin, and others in blood are the absorbents
of surveillance. In the near infrared light range of 780 nm to
2500 nm, hemoglobin, glucose, hormones and other proteins
have absorption peaks, and all of these substances are
important detecting targets in the lab tests.

[0006] The position of light reflector of the photoelectric
sensor affects whether the photoelectric receiver receiving
the reflected signals or not, and the strength of the signals.
Because of the differences of individual physical constitu-
tions, and the differences in thickness from the subcutaneous
blood vessels at different body parts to skin surface, if the
distance between the photoelectric transmitter and the cor-
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responding receiver of an intelligent portable health moni-
toring apparatus is fixed, many users may not detect the
correct signals of physiological parameter, resulting in
decreased practicability of the apparatus. Therefore, techni-
cal improvements are needed to improve the practicability of
the personal portable intelligent health monitoring apparatus
to satisfy the demands to monitor multiple physiological
parameters at the same time for the diabetes, cardiovascular
patients and others.

DETAILED DESCRIPTION

[0007] The main purpose of present invention is to provide
an intelligent portable health monitoring apparatus, which is
able to adjust to fit each individual user, and to monitor
pulse, blood glucose, certain proteins and hormones effi-
ciently and noninvasively, and to inform the users their
health conditions in time.

[0008] In order to solve the described problems, the
embodiments of present invention are provided as follow-
ings:

[0009] firstly, it provides an intelligent portable health
monitoring apparatus, wherein said monitoring apparatus
comprises:

[0010] a mainboard, and more than one set of photoelec-
tric sensors connecting with the mainboard electronically;
[0011] the more than one set of photoelectric sensors are
able to adjust positions to cover the detected site properly by
moving either the photoelectric transmitter or the photoelec-
tric receiver to acquire user’s characteristic physiological
data,

[0012] the characteristic physiological data including
pulse, blood pressure, blood glucose, hormones, haemoglo-
bin, and enzymes.

[0013] Furthermore, each set of photoelectric sensors
comprises:

[0014] a photoelectric transmitter; and

[0015] a photoelectric receiver to receive signals transmit-

ted from the photoelectric transmitter, setting at the same
geometric plane as the photoelectric transmitter;

[0016] the photoelectric transmitter is implemented on a
panel, and the corresponding photoelectric receiver is imple-
mented on an extendable length-adjustable push-pull bar on
the panel and by adjusting the position of the push-pull bar
to arrange the distance between the set of photoelectric
transmitter and receiver; or

[0017] the photoelectric receiver is implemented on a
panel, and the corresponding photoelectric transmitter is
implemented on an extendable length-adjustable push-pull
bar on the panel, and by adjusting the position of the
push-pun bar to arrange the distance between the set of
photoelectric transmitter and receiver; or

[0018] the photoelectric transmitter is implemented on a
panel, and the corresponding photoelectric receiver is imple-
mented on an internal length-adjustable push-pull bar of the
panel, and by adjusting the position of the push-pull bar to
arrange the distance between the set of photoelectric trans-
mitter and receiver; or

[0019] the photoelectric receiver is implemented on a
panel; and the corresponding photoelectric transmitter is
implemented on an internal length-adjustable push-pull bar
of the panel, and by adjusting the position of the push-pull
bar to arrange the distance between the set of photoelectric
transmitter and receiver.
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[0020] Furthermore, the distance between the set of pho-
toelectric transmitter and receiver is in the range of 0.5 ecm
to 5.5 cm.

[0021] Furthermore, the emitted light wavelength of the
photoelectric transmitter is in the range of 300 nm to 2500
nm.

[0022] Furthermore, the intelligent portable health moni-
toring apparatus characterizes in that it also comprises:
[0023] a gyroscope sensor implemented on the mainboard,
to collect position data and acceleration data.

[0024] Furthermore, the intelligent portable health moni-
toring apparatus characterizes in that it also comprises:
[0025] a storage module implemented on the mainboard,
to store data collected by the photoelectric sensors and
gyroscope; and

[0026] a communication module implemented on the
mainboard, to send data acquired by, the photoelectric
sensors and gyroscope to a peripheral equipment through
USB, wireless and/or Bluetooth methods;

[0027] the communication module is also able to receive
data from the peripheral equipment.

[0028] Furthermore, the intelligent portable health moni-
toring apparatus characterizes in that it also comprises:
[0029] a display screen implemented on the mainboard, to
display health information received by the communication
module and the data acquired by the photoelectric sensors
and gyroscope.

[0030] Furthermore, the outer covering of the intelligent
portable health monitoring apparatus is provided a hole or
holes for a strip band to be put through, the band used to
wind round the detection part.

[0031] Furthermore, the intelligent portable health moni-
toring apparatus is either a hand-held monitoring apparatus,
or a finger-pressed monitoring apparatus, or a wearable
monitoring apparatus; and the wearable monitoring appara-
tus comprises of a wrist band, an ankle band, a hand strip,
a watch, a head-strip, an arm-strip, etc.

[0032] The embodiments of the present invention have the
following advantages:

[0033] the technical solutions of the intelligent portable
health monitoring apparatus include implementing more
than one set of photoelectric sensors to detect the changes of
particular molecules in blood. In the visible light range, the
absorbents in blood are platelet, oxyhemoglobin, bilirubin,
and so on; in the near-infrared range from 780 urn to 2500
am, hemoglobin, glucose, hormones and other proteins have
absorption peaks. Because all these substances are important
exam targets in lab tests, it is necessary to use more than one
set of photoelectric sensors to do noninvasive detection to
monitor several characteristic physiological parameters
simultaneously, and to solve the problem of errors induced
by individual differences through using a length-adjustable
push-pull bar, and to inform the users their health conditions
in time.

BRIEF DESCRIPTION OF THE DRAWINGS

[0034] FIG. 1 is a topology map of the invention of an
intelligent portable health monitoring apparatus;

[0035] FIG. 2 is a topology map of photoelectric sensors
arrangement;
[0036] FIG. 3 is another example of topology map of

photoelectric sensors arrangement;
[0037] FIG. 4 is a vertical view of photoelectric sensors
arrangement;
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[0038] FIG. 5 is a schematic diagram of detected data vs.
time by photoelectric sensor;
[0039] FIG. 6 is a workflow chart of an intelligent portable
health monitoring apparatus.

DETAILED DESCRIPTION

[0040] To illustrate the technical problems to be solved,
technical solutions and the advantages of the invention,
more details and embodiments are described using FIGS.
1-6.

[0041] The embodiment of the invention, an intelligent
portable health monitoring apparatus, is capable to monitor
characteristic physiological parameters of users, and to
inform the users their health conditions in time.

[0042] In the implementation of the invention of an intel-
ligent portable health monitoring apparatus, as shown in
FIG. 1, characterized in that it comprises:

[0043] a mainboard; and

[0044] more than one set of photoelectric sensors 10
connecting with the mainboard electronically, the more than
one set of photoelectric sensors 10 are able to adjust posi-
tions to cover the detected site properly by moving either the
photoelectric transmitter or the photoelectric receiver to
acquire users’ characteristic physiological data.

[0045] In the implementation of the invention of an intel-
ligent portable health monitoring apparatus, characterized in
that it comprises more than one set of photoelectric sensors,
which are used to detect the changes of particular molecules.
In the range of visible light, main absorbents in blood are
platelet, oxyhemoglobin, bilirubin, etc. In the near infrared
range from 780 nm to 2500 nm, hemoglobin, glucose,
hormones and proteins have absorption peaks. Therefore, by
employing more than one set of photoelectric sensors,
multiple characteristic physiological parameters of users are
monitored, and the users are able to know their health
conditions in time.

[0046] And, the characteristic physiological parameters
include but not limit to blood oxygen, heart rate, respiratory
rate, blood pressure, blood glucose, enzymes and other
proteins, hormones, etc.

[0047] Furthermore, each set of photoelectric sensors
comprises:

[0048] a photoelectric transmitter; and

[0049] a photoelectric receiver to receive signals transmit-

ted from the photoelectric transmitter, setting at the same
geometric plane as the photoelectric transmitter.

[0050] As shown in FIG. 2, the photoelectric transmitter
21 is implemented on a panel 20, and the corresponding
photoelectric receiver 23 is implemented on an extendable
length-adjustable push-pull bar 22 on the panel, and by
adjusting the position of the push-pull bar 22 to arrange the
distance between the photoelectric transmitter 21 and
receiver 23; or

[0051] as shown in FIG. 3, the photoelectric receiver 23 is
implemented on a panel 20, and the corresponding photo-
electric transmitter 21 is implemented on an extendable
length-adjustable push-pull bar 22 on the panel, and by
adjusting the position of the push-pull bar 22 to arrange the
distance between the photoelectric transmitter 21 and
receiver 23; or

[0052] as shown in FIG. 4, the photoelectric transmitter 44
is implemented on a panel 43, and the corresponding pho-
toelectric receiver 44 is implemented on an internal length-
adjustable push-pull bar 42 of the panel 43, and by adjusting
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the position of the push-pull bar 42 to arrange the distance
between the photoelectric transmitter 41 and receiver 44.
[0053] The position of the light reflector of the photoelec-
tric sensor affects whether the photoelectric receiver can
receive the reflected signals or not, and the strength of the
signals. Because of the differences due to individual physical
constitutions, and the differences of thickness between the
subcutaneous blood vessels at different body parts and skin
surface, so, if the distance between the photoelectric trans-
mitter and the corresponding receiver of an intelligent
portable health monitoring apparatus is fixed, many users
may not be able to collect correct signals of physiological
parameters, which lead to decreased practicability of the
apparatus.

[0054] Therefore, as shown in FIG. 2 to FIG. 4, imple-
mentation examples of the invention have more than one
photoelectric transmiitter or receiver on the panel, and the
paired receiver or transmitter, correspondingly, set at the end
of a push-pull bar, and by adjusting the length of each bar,
it is able to receive the strongest signals at the right distance,
and every push-pull bar can implement more than one
transmitter or receiver, and the photoelectric sensors are
connected with the mainboard electronically. The invention
of an intelligent portable health monitoring apparatus can be
used conveniently for each user by adjusting the push-pull
bar to receive the best signals, as shown in FIG. 5, and to
reduce the occurrences of unable to receive right signals due
to the individual differences when using an intelligent por-
table health monitoring apparatus, and to reduce the occur-
rences of wrong data processing and the problems of mis-
leading users by the wrong data.

[0055] In some better implementation, the distances
between the photoelectric transmitter and the paired receiver
is in the range from 0.5 cm to 5.5 cm.

[0056] Furthermore, the emitted light wavelength of the
photoelectric transmitter is in the range of 300 nm to 2500
nm.

[0057] Furthermore, as shown in FIG. 1, the intelligent
portable health monitoring apparatus characterizes in that it
also comprises:

[0058] a gyroscope sensor 11 implemented on the main-
board, to collect position data and acceleration data.
[0059] Furthermore, as shown in FIG. 1, the intelligent
portable health monitoring apparatus characterizes in that it
also comprises:

[0060] a storage module 12 implemented on the main-
board, to store physical characteristic data collected by the
photoelectric sensors, and the position data and acceleration
data collected by the gyroscope 11; and

[0061] a communication module 13 implemented on the
mainboard, to send the physical characteristic data collected
by the photoelectric sensors and the position data and
acceleration data collected by gyroscope 11 to a peripheral
equipment. The communication module 13 sends the physi-
cal characteristic data through USB, wireless and/or Blu-
etooth methods to the peripheral equipment, so the periph-
eral equipment can analysis the physical characteristic data
to get users’ health information.

[0062] Furthermore, the communication module 1:3 is
also used to receive health information analyzed from the
physical characteristic data at the peripheral equipment.
[0063] As shown in FIG. 1, the intelligent portable health
monitoring apparatus characterizes in that it also comprises:
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[0064] adisplay screen 14 implemented on the mainboard,
to display health information received by the communica-
tion module.

[0065] Insome implementations of the intelligent portable
health monitoring apparatus, it is programmed to power on
or off at specified time to detect user’s characteristic physi-
ological data, and to send the user’s characteristic physi-
ological data out to a peripheral equipment via the commu-
nication module at specified time or at any time, and a
designed software installed on the peripheral equipment is
employed to analysis user’s health conditions, and a display
screen is used to display the data collected by photoelectric
sensors and gyroscope and the analyzed health condition to
the user, allowing the user w know their health condition in
time.

[0066] Insome implementations of the intelligent portable
health monitoring apparatus, it comprises a wearable moni-
toring apparatus, or a wrist hand; or a watch, or a head-strip,
or an arm-strip, or an unwearable separated device with
more than one set of photoelectric sensors, for instance, a
mobile phone, or a finger-pressed monitoring apparatus, or
a hand-held monitoring apparatus.

[0067] Furthermore, the intelligent portable health moni-
toring apparatus characterizes in that it also comprises: an
outer covering of the apparatus having a hole or holes for a
strip band to be put through, the strip band is used to wind
round the detection site, being either a wrist band, or an arm
band, or a head-strip, etc.

[0068] Furthermore, the intelligent portable health moni-
toring apparatus characterizes in that it also comprises
different appearances of the outer covering, for example, a
table-top detector with a supportive base, or a streamline
shaped detector for easy hand holding.

[0069] Specifically, the implementation of the intelligent
portable health monitoring apparatus characterizes in that it
is a wrist band, when a user wearing it, the photoelectric
sensors of the intelligent portable health monitoring appa-
ratus are right on the radial artery at wrist; and when the
intelligent portable health monitoring apparatus is an arkle
strip, the photoelectric sensors are located upon the arteriae
dorsalis pedis in the middle of instep when a user wearing
it.

[0070] As shown in FIG. 6, in some implementations of
the working methods of the intelligent portable health moni-
toring apparatus, it comprises:

[0071] astep 11 of acquiring multiple characteristic physi-
ological data collected by the more than one set of photo-
electric sensors and location data collected by the gyroscope.
[0072] Insome implementations of the intelligent portable
health monitoring apparatus, it comprises more than one set
of photoelectric sensors on the mainboard, which have
working wavelength in the range from 300 nut to 2500 nm,
used to collect multiple characteristic physiological param-
eters of the user, for example, as shown in FIG. 5 of a sample
schematic diagram of data detected by a certain wavelength
photoelectric sensor.

[0073] Furthermore, in step 12, it is to send the detected
data to a peripheral equipment;

[0074] the peripheral equipment could be a server, a
personal computer or a mobile terminal.

[0075] Furthermore, in step 13, the peripheral equipment
is used to analyze users’ health information by employing
calculation methods on the received multiple characteristic
physiological data.
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[0076] The peripheral equipment are used to store
archived health information in a data bank, and to analyze
users” health conditions based on the received data in
combination with the archived health information in the data
bank.

[0077] Insummary, the invention of an intelligent portable
health monitoring apparatus characterizes in that it com-
prises more than one set of photoelectric sensors in the range
of 300 urn to 2500 nm working wavelengths, to detect
reflected light signals by particular molecules in pulse at
some distance in the same plane as the corresponding sensor,
and to acquire the characteristic physiological parameters of
users. The said portable apparatus is able to measure pulse
signals upon skin surface of finger artery, radial artery,
arteriae dorsalis pedis, etc., and to collect gyroscopic data,
then to send the data out to a peripheral equipment by USB,
wireless and/or Bluetooth method, etc., to analyze multiple
characteristic physiological parameters related to cardiovas-
cular system, respiratory system, blood glucose, pancreas
function, endocrine function, etc., to monitor multi charac-
teristic physiological parameters conveniently for the user
regarding as blood oxygen, heart rate, respiratory rate, blood
pressure, blood glucose, pancreas function, endocrine func-
tion, etc., to realize instant monitor on body health changes,
and to satisfy the demand of self-monitoring for those
having acute and/or chronic illnesses, especially for patients
having diabetes, cardiac disease, pancreatitis, etc, and to
monitor personal physical conditions in coordination with
their medical therapies.

[0078] The above described inventive embodiments are
the better ways of implementing, and illustrated in details
herein. Therefore, those of ordinary skill in the art will
readily envision a variety of other means and/or structures
for performing the function and/or, obtaining the results
and/or one or more of the advantages described herein, and
each of such variations and/or modifications is deemed to be
within the scope of the inventive embodiments described
herein.

1. An intelligent portable health monitoring apparatus,
comprising:

a mainboard; and

more than one set of photoelectric sensors connecting to

the mainboard electronically,

wherein the more than one set of photoelectric sensors are

configured to adjust positions to cover a detected site
properly by moving either a photoelectric transmitter or
a photoelectric receiver to acquire user’s characteristic
physiological data,

wherein the characteristic physiological data includes

pulse, blood pressure, blood glucose, hormones, hae-
moglobin, and enzymes.

2. The intelligent portable health monitoring apparatus
according to claim 1, wherein each set of photoelectric
Sensors comprises:

a photoelectric transmitter; and

a photoelectric receiver to receive signals transmitted

from the photoelectric transmitter, setting at the same
geometric plane as the photoelectric transmitter;

wherein the photoelectric transmitter is implemented on a

panel, and the corresponding photoelectric receiver is
implemented on an extendable length-adjustable push-
pull bar of the panel, and wherein a distance between
the photoelectric transmitter and the receiver is
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arranged by adjusting a position of the extendable
length-adjustable push-pull bar; or

wherein the photoelectric receiver is implemented on a
panel, and the corresponding photoelectric transmitter
is implemented on an extendable length-adjustable
push-pull bar of the panel, and wherein a distance
between the photoelectric transmitter and the receiver
is arranged by adjusting a position of the extendable
length-adjustable push-pull bar; or

wherein the photoelectric transmitter is implemented on a
panel, and the corresponding photoelectric receiver is
implemented on an internal length-adjustable push-pull
bar of the panel, and wherein a distance between the
photoelectric transmitter and the receiver is arranged by
adjusting a position of the internal length-adjustable
push-pull bar; or

wherein the photoelectric receiver is implemented on a
panel, and the corresponding photoelectric transmitter
is implemented on an internal length-adjustable push-
pull bar of the panel, and wherein a distance between
the photoelectric transmitter and the receiver is
arranged by adjusting the position of the internal
length-adjustable push-pull bar.

3. The intelligent portable health monitoring apparatus

according to claim 1,

wherein the distance between each set of photoelectric
transmitter and receiver is in a range of 0.5 cm to 5.5
cm.

4. The intelligent portable health monitoring apparatus

according to claim 1,

wherein the emitted light wavelength of the photoelectric
transmitter is in a range of 300 nm to 2500 nm.

5. The intelligent portable health monitoring apparatus

according to claim 1, further comprising:

a gyroscope sensor implemented on the mainboard, to
collect position data and acceleration data.

6. The intelligent portable health monitoring apparatus

according to claim 1, further comprising:

a storage module implemented on the mainboard, to save
data collected by the photoelectric sensors and gyro-
scope; and

a communication module implemented on the mainboard,
to send data acquired by the photoelectric sensors and
gyroscope to a peripheral equipment through USB,
wireless and/or Bluetooth methods;

wherein the communication module is configured to
receive data from the peripheral equipment.

7. The intelligent portable health monitoring apparatus

according to claim 6, further comprising:

a display screen implemented on the mainboard to display
health information received by the communication
module and the data acquired by the photoelectric
sensors and gyroscope.

8. The intelligent portable health monitoring apparatus

according to claim 1,

wherein the outer covering of the portable health moni-
toring apparatus is provided a hole or holes for a strip
band to be put through,

wherein the band winds around the detection site.

9. The intelligent portable health monitoring apparatus
according to claim 1,
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wherein the intelligent portable health monitoring appa-
ratus is either a hand-held monitoring apparatus, or a
finger-pressed monitoring apparatus, or a wearable
monitoring apparatus; and
wherein the wearable monitoring apparatus comprises of
a wrist band, an ankle band, a hand strip, a watch, a
head-strip, or arm-strip.
10. The intelligent portable health monitoring apparatus
according to claim 2,
wherein the distance between the photoelectric transmit-
ter and the receiver is in a range of 0.5 cm to 5.5 cm.
11. The intelligent portable health monitoring apparatus
according to claim 2, wherein the emitted light wavelength
of the photoelectric transmitter is in a range of 300 nm to
2500 nm.
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