US 20150305635A1

a9y United States

12) Patent Application Publication (o) Pub. No.: US 2015/0305635 A1l

Chang et al. 43) Pub. Date: Oct, 29, 2015
(54) PORTABLE ELECTRONIC DEVICE AND (30) Foreign Application Priority Data
HEART RATE SENSING METHOD OF THE
SAME Feb. 10,2015 (TW) cooviviinieeeniens 104104308
(71) Applicant: EMINENT ELECTRONIC Publication Classification
TECHNOLOGY CORP.LID.,
Hsinchu (TW) (51) Inmt.Cl
A61B 5/024 (2006.01)
(72) Inventors: Tom Chang, Taipei City (TW); Kao-Pin A6IB 5/00 (2006.01)
Wu, New Taipei City (TW); Chih-Jen (52) US.CL
Fang, Tainan City (TW); Yuan-Shun CPC ... AG61B 5/02438 (2013.01); A61B 5/6898
Yeh, Zhubei City (TW); Wei-Te Hsu, (2013.01); A61B 5/02427 (2013.01)
New Taipei City (TW); De-Cheng Pan,
Lukang Township (TW) (7) ABSTRACT
A portable electronic device uses the initial heartbeat value to
(21) Appl. No.: 14/688,169 calculate a possible heartbeat variation. Then a reference
range is determined. Only the real time heartbeat value falling
(22) Filed: Apr. 16, 2015 in the reference range is output as a correct real time heartbeat
value. Thus, the too large or too small erroneous heartbeat
.. values influenced by the vibration noise are eliminated to
Related US. Application Data precisely output the }éorrect real time heartbeat value. There-
(60) Provisional application No. 61/983,470, filed on Apr. fore, the extra vibration sensors need not to be installed to

24,2014

T,
-

i

lower the cost and to reduce the volume.

}/r A
10t
O Ol J
R B Y
|
\ ~/




Patent Application Publication  Oct. 29,2015 Sheet 1 of 7 US 2015/0305635 A1

e

( y
g W)
10—t )
0 O
21

FIG.1



Patent Application Publication  Oct. 29,2015 Sheet 2 of 7 US 2015/0305635 A1

1{3“\,\\ /",,__20
FIRST LIGHT LIGHT
SOURCE DETECTOR

CONTROL 30
UNIT

FIG.2



US 2015/0305635 A1

Oct. 29,2015 Sheet3 of 7

Patent Application Publication

!

LINDY

ISL—"

TII0UINOD |,

\ £

B 4%

00

v

AOVIILENT

-1 Buiaroos

|-Fumrusuen

| A3V AHALNT

P LA OVALNT

VLV

LIND

HOLV IS0

LIN5dE0
sSvId

Tl

ONIATA

Hi

YALSIHY |

YOSNES

HANLYHEdINEL

Ha-—

e & ~ IHTTIONINGD
- NIV HALLDY
P S/ s
= = X |/ i 09V~
a s Y OV D=
= HALTIA ,.\
W TV.LIOI AN
. Ty .
.r!f...} “mgl.»\ W UQ{

P

HO-

WAALSIOHY
TOUINOD

N

e
diNV-—" ot

YA TIOUWLNOD ANILL




Patent Application Publication

843-\\

§
ENLARGING
REFERENCE

Oct. 29,2015 Sheet4 of 7

US 2015/0305635 A1

HEARTBEAT VALUE

OBTAINING INITIAL |

81

SETTING
REFERENCE RANGE

¥
OBTAINING REAL

RANGE

EY

NOT OUTPUTTING
REAL TIME
HEARTBEAT
VALUE

s42-"

N
e

b 4

TIME HEARTBEAT
VALUE

/f .

=83

~ \\\ -
" WHETHER REAL 54

" TIME HEARTBEAT
. VALUE FALLS IN
“_ REFERENCE
ON_RANGE
N

:

OUTPUTTING REAL
TIME HEARTBEAT
VALUE

¥

RESETTING REFERENCE

QUTPUT REAL TIME
HEARTBEAT VALUE

RANGE BASED ON THE |

FIG4

.

S
-

-

-85



Patent Application Publication  Oct. 29,2015 Sheet 5 of 7 US 2015/0305635 A1

EMITTING FIRST BEAM TO USER'S | |
BODY TO GENERATE REFLECTED | 561
LIGHT |

4

RECEIVING REFLECTED LIGHT OF

862

= FIRST BEAM TO GENERATE BLOOD
DETECTING SIGNAL
.»x»»,-» ,,»v*‘“'#ﬁ'# \"“m‘*m\*&&x /J__,;HSG‘:S
N WHETHER BLOOD <

< DETECTINGSIGNALIS >

T~ VALID

o
mh“""\ ,»#"‘Wﬂ
e T

TY 8631
: /

CONVERTING BLOOD DETECTING
SIGNAL INTO HEARTBEAT DATA

'

P 564
e

T WHETHER TIMES THAT N
<7 HEARTBEAT DATAIS CONVERTED e

o
o

T REACHES FIRST AMOUNT "

e
pa

1’1'

OBTAINING 5641
HEARTBEAT VALUE

FIG.S



Patent Application Publication  Oct. 29,2015 Sheet 6 of 7 US 2015/0305635 A1

EMITTING SECOND BEAM WITH |
FIRST FREQUENCY AND ST

RECEIVING ITS REFLECTED LIGHT
T T 512
L ,.‘-f“""ﬂf‘ o g . IR : ; *NML\“"{«.:
N " WHETHER USER'S BODY e
T~ APPROACHES

EMITTING FIRST BEAM WITH | 5191

SECOND FREQUENCY TO USER'S
BODY TO GENERATE REFLECTED |
LIGHT

¥
RECEIVING REFLECTED LIGHT OF
THE FIRST BEAM TO GENERATE |~ 513
BLOOD DETECTING SIGNAL

Y
T OBTAINING INITIAL |51
HEARTBEAT VALUE

FIG.6



Patent Application Publication  Oct. 29,2015 Sheet 7 of 7 US 2015/0305635 A1

A+ .
i
- o ]
21
P
10A—t " ]




US 2015/0305635 A1l

PORTABLE ELECTRONIC DEVICE AND
HEART RATE SENSING METHOD OF THE
SAME

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of United States
provisional application filed on Apr. 24, 2014 and having
application Ser. No. 61/983,470, the entire contents of which
are hereby incorporated herein by reference

[0002] This application is based upon and claims priority
under 35 U.S.C. 119 from Taiwan Patent Application No.
104104308 filed on Feb. 10, 2015, which is hereby specifi-
cally incorporated herein by this reference thereto.

BACKGROUND OF THE INVENTION

[0003] 1. Field of the Invention

[0004] Thepresent invention relates to a portable electronic
device and a heartbeat value sensing method of the same,
especially to an electronic device detects blood by light detec-
tors and its sensing method.

[0005] 2. Description of the Prior Arts

[0006] With the progress of the technology, the portable
electronic device can provide various functions. One of the
application of the portable electronic device is to detect heart-
beat value. The user puts the finger or other part of thebody on
a light source. A light detector receives the reflecting light of
the light source to generate a blood detecting signal. A control
unit calculates the heartbeat value based on the blood detect-
ing signal. Thus, the user can measure his heartbeat value at
rest, or monitor his heartbeat value during exercise.

[0007] However, the user’s body is unavoidably vibrated
during exercise. When detecting heartbeat value during exer-
cise, the blood detecting signal generated by the light detector
includes a real signal from the real heartbeat value and a
vibration signal from the vibration so that the heartbeat value
calculated by the blood detecting signal may be incorrect. The
conventional portable electronic device has an extra gravity
sensor (G-sensor) to detect the vibration signal. Then the
control unit can eliminate the vibration signal influence to
calculate a correct heartbeat value. However, mounting extra
G-sensor not only increases manufacturing cost but also
enlarges the volume so that is not unfavorable for the portable
electronic device to be lightweight, especially to wearable
devices. The overweight or oversized wearable devices are
undoubtedly less valued.

[0008] To overcome the shortcomings, the present inven-
tion provides a portable electronic device and a heartbeat
value sensing method of the same to mitigate or obviate the
aforementioned problems.

SUMMARY OF THE INVENTION

[0009] The present invention seeks solution to obtain a
correct heartbeat value that is not influenced by the vibration
noise without having extra components.

[0010] To achieve the aforementioned objectives, the
present invention provides a portable electronic device com-
prising:
[0011]
[0012] alight detector comprising at least one light detect-
ing unit, wherein the light detector detects a reflected light

a first light source providing a first beam;
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generated from the first beam of the first light source emitting
to auser’s body, and then a blood detecting signal is generated
based one the reflected light;

[0013] acontrol unit connecting to the first light source and
the light detector and executing a real time heartbeat value
sensing method having following steps:

[0014] (a) obtaining an initial heartbeat value;

[0015] (b) setting a reference range based on the initial
heartbeat value;

[0016] (c) obtaining a real time heartbeat value; and
[0017] (d) determining whether the real time heartbeat

value falls into the reference range; when the real time heart-
beat value falls into the reference range, the real time heart-
beat value is output; when the real time heartbeat value does
not fall into the reference range, the real time heartbeat value
is not output.

[0018] The advantage of the present invention is to use the
initial heartbeat value to set the reference range so that the
unusual values occurred by the vibration noise is eliminated
without mounting extra components. Then the user’s heart-
beat value is calculated accurately. Therefore, the manufac-
turing cost and the volume of the portable electronic device
are reduced and the portable electronic device is easily worn
or carried by the user.

[0019] Other objectives, advantages and novel features of
the invention will become more apparent from the following
detailed description when taken in conjunction with the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] FIG. 1is an illustrated view of a portable electronic
device in accordance with the present invention;

[0021] FIG. 2 is a block diagram of the portable electronic
device in FIG. 1;

[0022] FIG. 3 is a block diagram of the circuit of the light
detector of the portable electronic device in FIG. 1;

[0023] FIG. 4 is a flow chart of a heartbeat value sensing
method of the portable electronic device in accordance with
the present invention;

[0024] FIG. 5isa flow chart of obtaining heartbeat value of
the method in FIG. 4;

[0025] FIG. 6 is a flow chart of a proximity sensing proce-
dure of the method in FIG. 4; and

[0026] FIG. 7is anillustrative view of another embodiment
of a portable electronic device in accordance with the present
invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0027] With reference to FIGS. 1to 3, a portable electronic
device in accordance with the present invention comprises a
first light source 10, a light detector 20 and a control unit 30.
[0028] The light detector 20 has at least one light detecting
unit 21 and at least one driving unit 22. Each driving unit 22
is connected to and drives the first light source 10. The light
detecting unit 21 receives the lights through holes on the
portable electronic device as described to generate light
detecting signal. The light source 10 emits light through the
holes on the portable electronic device as described. The
amount and the relating locations of the light detecting units
21 and the driving units 22 are regarded as the functions
provided by the portable electronic device as described. The
related location of the first light source 10 and the light detect-
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ing unit 21 is also regarded as the functions provided by the
portable electronic device as described. Further, the light
detecting units 21 and the light source 10 may be integrated in
a semiconductor package. In a preferred embodiment, the
light detector 20 comprises multiple light detecting units 21,
a time controller TC, an amplifier AMP, an active gain con-
troller AGC, an analog-to-digital converter ADC, a digital
filter DE, a multiplexer MUX, a control register CR, a data
register DR, an interrupt interface I1, a transmitting-receiving
interface TSI, alight source controller LC, an oscillator OSC,
a bias circuit BC and a temperature sensor TS. The light
detecting unit 21 detects light to generate said light detecting
signal. The amplifier AMP amplifies the light detecting signal
and the amplification of the amplifier AMP is adjusted by the
active gain controller AGC. The active gain controller AGC
adjusts the amplification of the amplifier AMP and the inte-
gration time of the light detecting unit 21 for the light detect-
ing signal to reach the desired brightness. The analog-to-
digital converter ADC converts the amplified light detecting
signal to a digital signal. The digital filter DF filters noises.
The time controller TC controls the time sequences of the
elements in the light detector 20. The temperature sensor TS
detects the temperature. The bias circuit BS is a bias voltage
source of the analog circuit. The oscillator OSC provides the
clock signal. The light source controller LC controls the said
light sources 30. The control register CR and the data register
DR respectively storage commands and detecting results. The
transmitting-receiving interface TSI transmits and receives
the commands and the data. The interrupt interface II notifies
the control unit 30 about the condition of the storage space to
determine the data whether transmitted or received.

[0029] Withreference to FIGS. 1, 2 and 4, aheartbeat value
sensing method in accordance with the present invention
executing by the control unit 30 comprises following steps:
[0030] Obtaining initial heartbeat value (S1): When the
user’s body approaches the first light source 10, the first light
source 10 emits a first beam to the user’s body to generate a
reflected light. The light detecting unit 21 of the light detector
20 receives the reflected light and generates a blood detecting
signal to obtain the initial heartbeat value.

[0031] Setting a reference range (S2): The initial heartbeat
valueis used to set up a reference range of a possible heartbeat
value variation. In one embodiment, the initial heartbeat
value is used as a median value to set the reference range. For
example, the initial heartbeat value is 72 times per minute.
Suppose the heartbeat value cannot change more than 30
times in difference. Thus, the reference range can be set as 42
to 102 times per minute or even smaller range such as 52 to 92
times per minute.

[0032] Obtaining a real time heartbeat value (83): The first
light source 10 emits the first beam to the user’s body again to
generate a reflected light. The light detecting unit 21 of the
light detector 20 receives the reflected light and generates a
blood detecting signal to obtain the real time heartbeat value.
[0033] Determining whether the real time heartbeat value
falling in the reference range (S4): The obtained real time
heartbeat value is compared with the reference range to deter-
mine whether the real time heartbeat value falling in the
reference range. Whether the real time heartbeat value does
fall in the reference range, the real time heartbeat value is
output (S41). Whether the real time heartbeat value does fall
in the reference range. the real time heartbeat value is not
output (S42). Then the reference range is enlarged (S43) and
then go back to step S3. In step S43 that enlarging the refer-
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ence range, the reference range is slightly enlarged as prede-
termined, but the enlarged range does not exceed a reasonable
value that predetermined by the system so that the result
influenced by the vibration noise is not determined as the real
time heartbeat value.

[0034] Therefore, with the comparison between the refer-
ence range and the real time heartbeat value, the output real
time heartbeat value is always a correct heartbeat value that
falls in the reasonable variation range and is not an incorrect
heartbeat value influenced by the vibration noise.

[0035] Further, the method as described further comprises
another step of resetting the reference range (S5): The output
real time heartbeat value is used to reset the reference range.
In one embodiment, the real time is used as a median value to
reset the reference range. With the user changes his condition,
the real time heartbeat value may be changed as well. For
example, when the user exercises, the real time heartbeat
value definitely changed. Therefore, the reference range is
adjusted by the real time heartbeat value to accurately deter-
mine whether the next real time heartbeat value is correct.
[0036] Moreover, with further reference to FIG. 5, the steps
S1 and S3 may comprises following sub-steps:

[0037] Emitting the first beam to the user’s body (S61): The
first light source 10 emits a first beam to the user’s body to
generate a reflected light.

[0038] Receiving the reflected light of the first beam (S62):
The light detecting unit 21 of the light detector 20 receives the
reflected light and generates a blood detecting signal.

[0039] Determining whether the blood detecting signal is
valid (S63): The control unit 30 determines whether the blood
detecting signal is valid. The blood detecting signal may be
invalid because the user’s body moves away or other reason to
result in the blood detecting signal being too small. The
invalid blood detecting signal is unable to be used to further
determine the heartbeat value. Whether the blood detecting
signal is determined as valid, the blood detecting signal is
converted into a heartbeat data (S631). Whether the blood
detecting signal is determined as valid, then go back to step
S62.

[0040] Determining whether the times that the heartbeat
data is converted reaches a certain amount (S64): When the
blood detecting signal is converted into the heartbeat data, the
times that the heartbeat data is converted are calculated to
determine whether the times reach the certain amount, such as
100to 500 times. Whether the times reach the certain amount,
a heartbeat value is calculated by the all converted heartbeat
data. Whether the times are not reached the certain amount
yet, then go back to step S62.

[0041] By determining whether the blood detecting signal
is valid, a threshold may be set to eliminate the over-large and
over-small signal. With multiple heartbeat data to obtain the
heartbeat value, a single event occurred by a surge is kept
from influencing the heartbeat value so that the calculated
heartbeat value is more accurate.

[0042] With further reference to FIG. 6, a following prox-
imity sensing procedure is executed before executed step S1
to save power:

[0043] Emitting a second beam with a first emitting fre-
quency and receiving its reflected light (S11): The first light
source 10 emits the second beam with the first emitting fre-
quency. Then the light detecting unit 21 of the light detector
20 receives the reflected light of the second beam.

[0044] Determining whether a user’s body approaches
(S12): The received reflected light is used to determine
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whether the user’s body approaches close enough. When the
user’s body approaches closet, the intensity of the reflected
light is stronger. When the user’s body is determined close
enough, the first beam is emitted to the user’s body with a
second emitting frequency to generate a reflected light
(S121). When the user’s body is determined not close enough
or no user’s body approach is determined, go back to step
S11.

[0045] Receiving the reflected light of the first beam (S13):
The light detecting unit 21 of the light detector 20 receives the
reflected light and generates a blood detecting signal.

[0046] Obtaining initial heartbeat value (S1): The blood
detecting signal is used to obtain the initial heartbeat value.
[0047] With the aforementioned proximity sensing proce-
dure, the second beam is emitted with the lower first emitting
frequency when the portable electronic device is idle. When
the user’s body approach is determined, the first beam is
emitted with the higher second emitting frequency to obtain
the initial heartbeat value. The lower frequency cost lower
power so that using the proximity sensing procedure can
reduce power consumption.

[0048] Further, with reference to F1G. 7, the portable elec-
tronic device further comprises a second light source 10A.
The second light source 10A emits the second light with the
first emitting frequency. In one embodiment, the second light
source 10A emits invisible light so that the user’s vision is not
influenced by the second beam when the portable electronic
device is idle.

[0049] Moreover, when the initial heartbeat value is
obtained, the initial heartbeat value is converted into an initial
frequency. Then the initial frequency is used to set up the
reference range. When the real time heartbeat value is
obtained, the real time heartbeat value is converted into a real
time frequency to be compared with the initial frequency.
[0050] Therefore, the portable electronic device as
described uses the initial heartbeat value to set the reference
range to compare with the subsequent real time heartbeat
values. Thus, when the false heartbeat value that is too large
or too small due to the vibration noise, the false heartbeat
value is eliminated because of the comparison result between
the false heartbeat value and the reference range. Then the
output real time heartbeat value is accurate and is not influ-
enced by the vibration noise.

[0051] Even though numerous characteristics and advan-
tages of the present invention have been set forth in the
foregoing description, together with details of the structure
and features of the invention, the disclosure is illustrative
only. Changes may be made in the details, especially in mat-
ters of shape, size, and arrangement of parts within the prin-
ciples of the invention to the full extent indicated by the broad
general meaning of the terms in which the appended claims
are expressed.

What is claimed is:
1. A sensing method for a real time heartbeat value com-
prising steps of:

(a) obtaining an initial heartbeat value;

(b) setting a reference range based on the initial heartbeat
value;

(¢) obtaining a real time heartbeat value; and

(d) determining whether the real time heartbeat value falls
into the reference range; when the real time heartbeat
value falls into the reference range, the real time heart-

Oct. 29, 2015

beat value is output; when the real time heartbeat value
does not fall into the reference range, the real time heart-
beat value is not output.

2. The sensing method as claimed in claim 1 further com-

prising a following step after executing the step (d):

(e) resetting the reference range based on the real time
heartbeat value when the real time heartbeat value is
determined as falling in the reference range.

3. The sensing method as claimed in claim 1, wherein the

step (a) comprises following sub-steps:

(al) emitting a first beam to a user’s body to generate a
reflected light;

(a2) receiving the reflected light of the first beam to gen-
erate a blood detecting signal;

(a3) obtaining the initial heartheat value based on the blood
detecting signal.

4. The sensing method as claimed in claim 3 further com-

prising a following step after executing the step (a2):

(a21) determining whether the blood detecting signal is
valid; executing the step (a2) when the blood detecting
signal is invalid; executing the step (a3) when the blood
detecting signal is valid.

5. The sensing method as claimed in claim 3, further com-

prising a following step after executing the step (a2):

(a21) determining whether the blood detecting signal is
valid; executing the step (a2) when the blood detecting
signal is invalid;

(a22) converting the blood detecting signal as a heartbeat
data when the blood detecting signal is valid,

(a23) determining whether the times that the heartbeat data
is converted reaches a first amount; executing the step
(a2) when the times that the heartbeat data is converted
does not reach the first amount; and

(a24) executing the step (a3) when the times that the heart-
beat data is converted reaches the first amount.

6. The sensing method as claimed in claim 1, wherein the

step (¢) comprises following sub-steps:

(c1) emitting a first beam to a user’s body to generate a
reflected light;

(c2) receiving the reflected light of the first beam to gen-
erate a blood detecting signal;

(c3) obtaining the real time heartbeat value based on the
blood detecting signal.

7. The sensing method as claimed in claim 6 further com-

prising a following step after executing the step (c2):

(c21) determining whether the blood detecting signal is
valid; executing the step (¢2) when the blood detecting
signal is invalid; executing the step (c3) when the blood
detecting signal is valid.

8. The sensing method as claimed in claim 6, further com-

prising a following step after executing the step (c2):

(c21) determining whether the blood detecting signal is
valid; executing the step (c2) when the blood detecting
signal is invalid,

(c22) converting the blood detecting signal as a heartbeat
data when the blood detecting signal is valid,

(c23) determining whether the times that the heartbeat data
is converted reaches a second amount; executing the step
(c2) when the times that the heartbeat data is converted
does not reach the second amount; and

(c24) executing the step (c3) when the times that the heart-
beat data is converted reaches the second amount.

9. The sensing method as claimed in claim 1 further execut-

ing following steps before executing the step (a):
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(a0l) emitting a second beam with a first emitting fre-
quency and receiving a reflected light of the second
beam to determine whether a user’s body approaches
close enough to a position where the reflected light is
received; executing the step (a02) when the user’s body
is determined close enough; repeating the step (a01)
when no user’s body is determined close enough;

(a02) emitting a first beam with a second emitting fre-
quency to the user’s body to generate a reflected light,
wherein the second emitting frequency is larger than the
first emitting frequency; and

(a03) receiving the reflected light of the first beam to gen-
erate a blood detecting signal.

10. The sensing method as claimed in claim 9, wherein the
first beam and the second beam are emitted from the same
light source.

11. The sensing method as claimed in claim 9, wherein the
first beam and the second beam are emitted from different
light sources and the second beam is invisible beam.

12. The sensing method as claimed in claim 1, wherein

in the step (a), an initial frequency is obtained based on the
initial heartbeat value;

in the step (b), the reference range is set by using the initial
frequency as a median value;

in the step (c), a real time frequency is obtained based on
the real time heartbeat value; and

in the step (d), whether real time frequency falls into the
reference range is determined.

13. The sensing method as claimed in claim 2, wherein

in the step (a), an initial frequency is obtained based on the
initial heartbeat value;

in the step (b), the reference range is set by using the initial
frequency as a median value;

in the step (c), a real time frequency is obtained based on
the real time heartbeat value;

in the step (d), whether real time frequency falls into the
reference range is determined; and

in the step (e), the reference range by using the real time
frequency as a median value is reset when the real time
frequency falls into the reference range.

14. The sensing method as claimed in claim 1, wherein in
the step (d), the reference range is enlarged and then the step
(c) is executed when the real time heartbeat value is not
output.

15. A portable electronic device comprising:

a first light source providing a first beam;

alight detector comprising at least one light detecting unit,
wherein the light detector detects a reflected light gen-
erated from the first beam of the first light source emit-
ting to a user’s body, and then a blood detecting signal is
generated based one the reflected light;

a control unit connecting to the first light source and the
light detector and executing following steps:

(a) obtaining an initial heartbeat value;

(b) setting a reference range based on the initial heartbeat
value;

(¢) obtaining a real time heartbeat value; and

(d) determining whether the real time heartbeat value falls
into the reference range; when the real time heartbeat
value falls into the reference range, the real time heart-
beat value is output; when the real time heartbeat value
does not fall into the reference range, the real time heart-
beat value is not output.
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16. The portable electronic device as claimed in claim 15,
wherein the control unit further executes a following step
after executes the step (d):

(e) resetting the reference range based on the real time
heartbeat value when the real time heartbeat value is
determined as falling in the reference range.

17. The portable electronic device as claimed in claim 15,
wherein the control unit executes the step (a) comprising
following sub-steps:

(al) driving the first light source to emit the first beam to the

user’s body to generate the reflected light;

(a2) controlling the light detector to receive the reflected
light of the first beam to generate the blood detecting
signal;

(a3) obtaining the initial heartheat value based on the blood
detecting signal.

18. The portable electronic device as claimed in claim 17,
wherein the control unit further executes a following step
after executes the step (a2):

(a21) determining whether the blood detecting signal is
valid; executing the step (a2) when the blood detecting
signal is invalid; executing the step (a3) when the blood
detecting signal is valid.

19. The portable electronic device as claimed in claim 17,
wherein the control unit further executes a following step
after executes the step (a2):

(a21) determining whether the blood detecting signal is
valid; executing the step (a2) when the blood detecting
signal is invalid;

(a22) converting the blood detecting signal as a heartbeat
data when the blood detecting signal is valid,

(a23) determining whether the times that the heartbeat data
is converted reaches a first amount; executing the step
(a2) when the times that the heartbeat data is converted
does not reach the first amount; and

(a24) executing the step (a3) when the times that the heart-
beat data is converted reaches the first amount.

20. The portable electronic device as claimed in claim 15,
wherein the control unit executes the step (¢) comprising
following sub-steps:

(c1) driving the first light source to emit the first beam to the

user’s body to generate the reflected light;

(c2) controlling the light detector to receive the reflected
light of the first beam to generate the blood detecting
signal;

(c3) obtaining the real time heartbeat value based on the
blood detecting signal.

21. The portable electronic device as claimed in claim 20
wherein the control unit further executes a following step
after executes the step (c2):

(c21) determining whether the blood detecting signal is
valid; executing the step (c2) when the blood detecting
signal is invalid; executing the step (¢3) when the blood
detecting signal is valid.

22. The portable electronic device as claimed in claim 20,
wherein the control unit further executes a following step
after executes the step (c2):

(c21) determining whether the blood detecting signal is
valid; executing the step (c2) when the blood detecting
signal is invalid;

(c22) converting the blood detecting signal as a heartbeat
data when the blood detecting signal is valid,

(c23) determining whether the times that the heartbeat data
is converted reaches a second amount; executing the step
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(c2) when the times that the heartbeat data is converted
does not reach the second amount; and

(c24) executing the step (c3) when the times that the heart-
beat data is converted reaches the second amount.

23. The portable electronic device as claimed in claim 15
wherein the control unit further executes following steps
before executes the step (a):

(a01) driving the first light source to emit a second beam
with a first emitting frequency and receiving a reflected
light of the second beam to determine whether the user’s
body approaches close enough to the light detector;
executing the step (a02) when the user’s body is deter-
mined close enough; repeating the step (a01) when no
user’s body is determined close enough;

(a02) driving the first light source to emit the first beam
with a second emitting frequency to the user’s body to
generate the reflected light, wherein the second emitting
frequency is larger than the first emitting frequency; and

(a03) controlling the light detector to receive the reflected
light of the first beam to generate the blood detecting
signal.

24. The portable electronic device as claimed in claim 15
further comprising a second light source connecting to the
control unit, wherein the control unit further executes follow-
ing steps before executes the step (a):

(a0l) driving the second light source to emit a second beam
with a first emitting frequency and receiving a reflected
light of the second beam to determine whether the user’s
body approaches close enough to the light detector;
executing the step (a02) when the user’s body is deter-
mined close enough; repeating the step (a01) when no
user’s body is determined close enough;

(a02) driving the first light source to emit the first beam
with a second emitting frequency to the user’s body to
generate the reflected light, wherein the second emitting
frequency is larger than the first emitting frequency; and

(a03) controlling the light detector to receive the reflected
light of the first beam to generate the blood detecting
signal.
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25. The portable electronic device as claimed in claim 24,
wherein the second beam is invisible beam.
26. The portable electronic device as claimed in claim 15,
wherein:
when the control unit executes the step (a), an initial fre-
quency is obtained based on the initial heartbeat value;

when the control unit executes the step (b), the reference
range is set by using the initial frequency as a median
value;

when the control unit executes the step (c), a real time

frequency is obtained based on the real time heartbeat
value; and

when the control unit executes the step (d), whether real

time frequency falls into the reference range is deter-
mined.
27. The portable electronic device as claimed in claim 16,
wherein:
when the control unit executes the step (a), an initial fre-
quency is obtained based on the initial heartbeat value;

when the control unit executes the step (b), the reference
range is set by using the initial frequency as a median
value;

when the control unit executes the step (c), a real time

frequency is obtained based on the real time heartbeat
value;

when the control unit executes the step (d), whether real

time frequency falls into the reference range is deter-
mined; and

when the control unit executes the step (), the reference

range by using the real time frequency as a median value
is reset when the real time frequency falls into the ref-
erence range.

28. The portable electronic device as claimed in claim 15,
wherein when the control unit executes the step (d), the ref-
erence range is enlarged and then the step (c) is executed
when the real time heartbeat value is not output.
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