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A portable electronic deviceincludes an infrared touch screen
and a processor. The infrared touch screen includes a detec-
tion unit, a filter unit, and a signal conversion unit. The detec-
tion unit detects the intensity of the infrared beams reflected
by a user’s body part placed on the infrared touch screen, and
converts the detected intensity of the infrared beam to elec-
trical signals. The filter unit filters the electrical signals and
amplifies the filtered electrical signals. The signal conversion
unit converts the electrical signals to digital signals. The
processor includes an information processing module and a
display control module. The information processing module
processes the digital signals to obtain the heart rate informa-
tion of the user, and creates a heart rate monitoring result
according to the heart rate information of the user. The display
control module controls the infrared touch screen to display
the heart rate monitoring result.
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PORTABLE ELECTRONIC DEVICE HAVING
HEART RATE MONITORING FUNCTION

BACKGROUND
[0001] 1. Technical Field
[0002] The present disclosure relates to portable electronic

devices, and particularly to, a portable electronic device hav-
ing a heart rate monitoring function.

[0003] 2. Description of Related Art

[0004] People are concerned about heart disease. However,
most of the products for monitoring human hearts and/or
pulse are bulky and are inconvenient to carry. Some portable
products can be worn on wrist or waist but become a burden
to be carried. On the other hand, users commonly carry por-
table electronic devices having infrared touch panels such as
mobile phones, tablet computers, personal digital assistants.
[0005] Therefore, what is needed is a portable electronic
device having a heart rate monitoring function to alleviate the
limitations described above.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] The components in the drawings are not necessarily
drawn to scale, the emphasis instead being placed upon
clearly illustrating the principles of the present disclosure.
Moreover, in the drawings, like reference numerals designate
corresponding sections throughout the several views.

[0007] FIG. 1 is a block diagram of a portable electronic
device in accordance with an exemplary embodiment.
[0008] FIG.2 isa schematic view of the portable electronic
device of FIG. 1 in use, in accordance with the exemplary
embodiment.

DETAILED DESCRIPTION

[0009] FIG. 11is an exemplary embodiment of a disclosure
of a portable electronic device 100. The portable electronic
device 100 can monitor the real-time heart rate of a user via an
infrared touch screen. The electronic device 100 is a mobile
terminal with a touch screen, such as a mobile phone. In
alternative embodiments, the electronic device 100 can be
other electronic devices with touch screens, such as an elec-
tronic reader, a tablet computer, a digital phone frame or the
like.

[0010] The portable electronic device 100 includes a stor-
age unit 10, an infrared touch screen 20, and a processor 30.
The storage unit 10 stores a reference value of a human heart
rate and a reference value range of the human heart rate.
[0011] The touch screen 20 detects the pulse of a user
whose body part is placed on the infrared touch screen 20,
converts the detected pulse data to electrical signals, and
transmits the electrical signals to the processor 30. In the
embodiment, the touch screen 20 includes a detection unit 21,
a filter unit 22, and a signal conversion unit 23.

[0012] The processor 30 processes the electrical signals
transmitted from the touch screen 20, and controls to display
a heart rate figure associated to the processed electrical sig-
nals on the infrared touch screen 20. In the embodiment, the
processor 30 includes a data processing module 31, a display
control module 32, and an alarm module 33.

[0013] FIG. 2 shows a schematic view of the portable elec-
tronic device 100. In the embodiment, when the heart rate
monitoring function of the portable electronic device 100 is
activated, the display control module 32 controls the infrared
touch screen 20 to display a result displaying region 24 and a
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monitoring region 25. The monitoring region 25 is used for
allowing the user to place one part of his/her body thereon for
heart rate detection. The result displaying region 24 is used
for displaying the results of heart rate monitoring, such as the
heart rate figures, information of heart beat or pulse, for
example. In an alternative embodiment, the result displaying
region 24 is also used for displaying alarm information
according to the control signals transmitted from the alarm
module 33. The alarm information can be abnormal data
detected by the detection unit 21.

[0014] Intheembodiment, theresultdisplaying region 24 is
arranged at the upper potion of the infrared touch screen 20.
The monitoring region 25 is arranged at the lower portion of
the infrared touch screen 20. In other embodiments, the loca-
tions and the sizes of the result displaying region 24 and the
monitoring region 25 can be varied according to need.

[0015] Inthe embodiment, when a user places his/her body
part (eg. a finger) on the monitoring region 25, the detection
unit 21 automatically detects the intensity of the infrared
beams reflected by the body part. The detection unit 21 also
converts the detected data—the intensity of the reflected
infrared beams to electrical signals, and transmits the electri-
cal signals to the filter unit 22. When the heart of the user
beats, a transparency of the part of the user decreases, and the
brightness of the infrared light reflected by the part of the user
increases. When the heart muscle relaxes between beats, a
transparency of the part of the user increases, and the bright-
ness of the infrared light reflected by the part of the user
decreases. In the embodiment, the part of the body is a finger
such as the thumb, or the index finger. In other embodiments,
the part of the body is selected from the group consisting of
one or more finger, the palm, the wrist, or the earlobe.

[0016] The filter unit 22 filters the noises in the electrical
signals converted by the detection unit 21, magnifies the
filtered electrical signals, and transmits the magnified electri-
cal signals to the signal conversion unit 23. The signal con-
version unit 23 converts the magnified electrical signals to
digital signals, and transmits the digital signals to the proces-
sor 30.

[0017] The data processing module 31 of the processor 30
processes the digital signals transmitted from the signal con-
version unit 23. In the embodiment, the data processing mod-
ule 31 shapes and calculates the received digital data to obtain
heart rate data of the user. The data processing module 31 also
creates a heart rate monitoring result according to the heart
rate data of the user. In the embodiment, the heart rate moni-
toring result can be a heart rate figure or the information of
heart beat or pulse. The display control module 32 controls
the infrared touch screen 20 to display the heart rate monitor-
ing result of the user on the result displaying region 24. The
information of heart beat or pulse is the number of heart beats
per minute.

[0018] In the embodiment, the data processing module 31
also compares the heart rate data of the user with the reference
value of the human heart rate and the value range of the
human heart rate stored in the storage unit 10, sends a control
signal to the alarm module 33 if the heart rate of the user isnot
equal to the reference value or beyond the value range of the
human heart rate. The alarm module 33 controls the infrared
touch screen 20 to display alarm information indicating an
unhealthy situation on the result displaying region 24 when
the control signal is received. The reference value of the
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human heart rate and the value range of the human heart rate
stored in the storage unit 10 can be varied according to dif-
ferent users.
[0019] With such aconfiguration, when the heart rate moni-
toring function of the portable electronic device 100 is acti-
vated; if the user places a part of his/her body on the infrared
touch screen 20 of the portable electronic device 100. The
portable electronic device 100 then detects the heart rate data
and displays the detected heart rate information on the infra-
red touch screen 20. The portable electronic device 100 also
displays warning information to the user when the heart rate
of the uvser is higher or lower than the reference value or
beyond the value range of the human heart rate. The user
normally carries a portable electronic device 100 having the
infrared touch screen 20, and can monitor the real-time heart
rate of the user by using the infrared touch screen 20, which
satisfies the demands of the user.
[0020] Although the present disclosure has been specifi-
cally described on the basis of the embodiments thereof, the
disclosure is not to be construed as being limited thereto.
Various changes or modifications may be made to the
embodiments without departing from the scope and spirit of
the disclosure.

What is claimed is:

1. A portable electronic device for monitoring a heart rate
of a user, comprising:

an infrared touch screen comprising:

adetection unit, configured to detect intensity of infrared
beams reflected by the user’s body part placed on the
infrared touch screen, and to convert the intensity of
the reflected infrared beams to electrical signals;

a filter unit, configured to filter noises in the electrical
signals, and to magnify the filtered electrical signals;
and

a signal conversion unit, configured to convert the mag-
nified electrical signals to digital signals; and

a processor comprising:

a data processing module, configured to process the
digital signals to obtain heart rate data of the user, and
to create a heart rate monitoring result according to
the heart rate data of the user; and
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adisplay control module, configured to control the infra-
red touch screen to display the created heart rate
monitoring result.

2. The portable electronic device as described in claim 1,
further comprising a storage unit storing a reference value of
a human heart rate, wherein the processor further comprises
an alarm module, the data processing module is further con-
figured to compare the heart rate data of the user with the
reference value of the human heart rate stored in the storage
unit, and send a control signal to the alarm module if the heart
rate of the user is not equal to the reference value of the human
heart rate, and the alarm module controls the infrared touch
screen to display alarm information when the control signal is
received.

3. The portable electronic device as described in claim 1,
further comprising a storage unit storing a reference value
range of a human heart rate, wherein the processor further
comprises an alarm module, the data processing module is
further configured to compare the heart rate data of the user
with the reference value range of the human heart rate stored
in the storage unit, and send a control signal to the alarm
module if the heart rate of the user does not fall in the refer-
ence value range, and the alarm module controls the infrared
touch screen to display alarm information when the control
signal is received.

4. The portable electronic device as described in claim 1,
wherein the infrared touch screen comprises a monitoring
region and a result displaying region, the monitoring region is
configured for allowing the user to place the body part thereon
for heart rate detection, and the result displaying region is
configured for displaying the heart rate monitoring result.

5. The portable electronic device as described in claim 4,
wherein the heart rate monitoring result is selected from the
group consisting of a heart rate figure, and information of
heart beat or pulse.

6. The portable electronic device as described in claim 5,
wherein the information of heart beat or pulse is a number of
heart beats per minute of the user.

7. The portable electronic device as described in claim 1,
being a mobile terminal, electronic reader, a tablet computer,
or a digital phone frame.

L S S T



THMBW(EF)

[ i (S RIR) A ()
e (S IR) A (%)

HAT R E (TR AGE)

#RI&ZBAA
4PN
IPCH %5
CPCH %5
11 AR
HhEREESE

BEG®)

EHEA B FREFSFELIMBEFNLER, COIMEFSELNET ,
RKEBRETNESHRRET. RUETRNBHREELNRER LNA
PR SESMRFOLIAXRNBEBE , FRONBWLA RN EER
BRANBES, BRFEANBESHITRRARKERNEBES. B5
KRB TNBESHRRABFES. LERCEFELERRMNE REZ
FER, FEEABERLBHRFESUREAFNLRER , HRER
FHROLREEUBOLRENER, EREFERZFHIAMERE RO

REMLER,

ERELREN DN ERERNBFIRE

US20140213908A1 K (2E)R

US13/861395 FER
B EREE Tl i 6 A R F

MERE TR B AR T

B EREE Tl i H A RAE.

WENG CHIH CHUNG

WENG, CHIH-CHUNG

A61B5/024 A61B5/00

A61B5/0059 A61B5/02444 A61B5/02433 A61B5/02438
102103347 2013-01-29 TW

Espacenet USPTO

2014-07-31

2013-04-12

/ 1650

patsnap



https://share-analytics.zhihuiya.com/view/a7cb9164-0618-4324-8ade-2a76de4ae3ee
https://worldwide.espacenet.com/patent/search/family/051223672/publication/US2014213908A1?q=US2014213908A1
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=%2220140213908%22.PGNR.&OS=DN/20140213908&RS=DN/20140213908

