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PHYSIOLOGICAL SIGNAL MEASURING
APPARATUS AND METHOD WITH
IDENTIFICATION FUNCTION

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates to a physiological sig-
nal measuring apparatus and method with identification func-
tion, and more particularly, to a physiological signal measur-
ing apparatus and method with identification function in
performing identification on a device proper or on an external
electronic device.

[0003] 2. Description of the Prior Art

[0004] In amodern society, due to medical advancements,
people nowadays are attaching increasingly great importance
to personal health and thus often need to measure physiologi-
cal signals related to blood pressure, blood sugar, or body fat,
etc. Due to technological advancements, measured physi-
ological signals are not necessarily recorded on conventional
paper or stored in a storage device of a computer, but can be
directly stored in a cloud-based database to enable medical
institutions to better perform real-time patient follow-up.
[0005] The elderly account for the majority of the numer-
ous patients who need to be monitored in real time. The
elderly are seldom good at operating a computer. Hence,
increased ease of operating a computer will result in more
convenient and less erroneous measurement of physiological
signals. Measuring physiological signals and identifying a
user identity concurrently can reduce the required manpower
of medical care institutions, simplify the way in which the
user operates a computer (especially computer operations
performed by the elderly or users unfamiliar with the use of
computers), and prevent a measurement record from being
wrongly entered because of a mistake made by the user in the
course of operation.

[0006] In addition to common means of recognition, such
as fingerprint and retina recognition, identity recognition
technology applies to identity recognition, using recognition
means such as a palmprint, face, iris, DNA, or electrocardio-
graphy (ECG) waveforms. In this regard, many academic
institutions, both local and overseas, study the identity rec-
ognition rate achievable by ECG waveforms, and in conse-
quence, the ECG waveform-based identity recognition rate is
confirmed to be above 90% for various algorithms.

[0007] Accordingly, the present invention provides a physi-
ological signal measuring apparatus and method with identi-
fication function to measure a physiological signal and iden-
tify auser identity concurrently with a view to overcoming the
drawbacks of the prior art.

SUMMARY OF THE INVENTION

[0008] It is a primary objective of the present invention to
provide a physiological signal measuring apparatus with
identification function.

[0009] Another primary objective of the present invention
is to provide a physiological signal measuring method with
identification function.

[0010] In order to achieve the above and other objectives,
the physiological signal measuring apparatus with identifica-
tion function of the present invention comprises a measuring
module, an identifying module, and a transmitting module.
The measuring module obtains a physiological signal and
produces a physiological datum according to the physiologi-
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cal signal. The identifying module obtains an identification
datum. The transmitting module is electrically connected to
the measuring module and the identifying module for trans-
mitting the physiological datum and the identification datum
to a computer.

[0011] In order to achieve the above and other objectives,
the physiological signal measuring method with identifica-
tion function of the present invention comprises the steps of:
receiving a physiological datum and an identification datum;
determining whether the identification datum is present in an
identity identification database, so as to perform one of the
two steps of: providing a user identity datum corresponding to
the identification datum and storing the identification datum
and the user identity datum in the identity identification data-
base if it is determined that the identification datum is not
present in the identity identification database; or obtaining the
user identity datum corresponding to the identification datum
if it is determined that the identification datum is present in
the identity identification database; and storing the physi-
ological datum in a corresponding physiological data region
in a physiological database according to the user identity
datum.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] To render the above and other objectives, features,
and advantages of the present invention more salient and
comprehensible, the present invention are hereunder illus-
trated with specific embodiments in conjunction with the
accompanying drawings, in which:

[0013] FIG. 11is a schematic view of a physiological signal
measuring apparatus with identification function according
to the first embodiment of the present invention;

[0014] FIG. 2 is a schematic view of the physiological
signal measuring apparatus with identification function
according to the second embodiment of the present invention;
[0015] FIG. 3 is a flowchart of a physiological signal mea-
suring method with identification function according to the
present invention;

[0016] FIG. 4 is a schematic view of a physiological data-
base and an identity identification database according to the
present invention; and

[0017] FIG. 5isa schematic view of an operating interface
of the physiological signal measuring apparatus with identi-
fication function according to the present invention.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0018] Referringto FIG. 1, there is shown a schematic view
of a physiological signal measuring apparatus with identifi-
cation function according to the first embodiment of the
present invention. In this embodiment, a physiological signal
measuring apparatus with identification function (10) can be
connected to an external electronic device 90, such that the
external electronic device 90 performs identity identification.
The physiological signal measuring apparatus with identifi-
cation function (10) comprises a measuring module 11, an
identifying module 12, and a transmitting module 13. The
external electronic device 90 comprises a processor 91 and a
memory 92. An identifying program 100 and a recording
program 101 are stored in the memory 92. The external elec-
tronic device 90 is connected to a physiological database 18
and an identity identification database 19. After obtaining a
physiological signal (such as blood pressure, blood sugar, or
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heartbeat) of a user 80 through the measuring module 11, the
physiological signal measuring apparatus with identification
function (10) produces a physiological datum 50 (such as a
blood pressure-related datum, a blood sugar-related datum, or
an electrocardiogram-related datum) according to the physi-
ological signal, obtains an identification datum 60 (such as a
fingerprint-related datum or an electrocardiogram-related
datum) of the user 80 through the identifying module 12, and
transmits the physiological datum 50 and the identification
datum 60 to the external electronic device 90 via the trans-
mitting module 13. The processor 91 of the external elec-
tronic device 90 executes the identifying program 100 in the
memory 92, searches the identity identification database 19 to
identify the identity of the user 80 according to the identifi-
cation datum 60, and then executes the recording program
101 to store the physiological datum 50 in a corresponding
physiological data region in the physiological database 18. In
this embodiment, the external electronic device 90 is a per-
sonal computer, though the disclosure of the present inven-
tion is not limited thereto, because the external electronic
device 90 can also be a PDA or a smart phone.

[0019] A point to note is that the application of the physi-
ological signal measuring apparatus with identification func-
tion (10) of the present invention is not limited to connection
with the external electronic device 90. The user 80 can also
directly use the physiological signal measuring apparatus
with identification function (10) to measure the physiological
signal and identify a user identity concurrently, without using
the external electronic device 90.

[0020] Referringto FIG. 2, thereis shown a schematic view
of a physiological signal measuring apparatus with identifi-
cation function (10a) according to the second embodiment of
the present invention. In this embodiment, the user 80 can
directly use the physiological signal measuring apparatus
with identification function (10a) to measure the physiologi-
cal signal and identify a user identity concurrently, without
using the external electronic device 90. The physiological
signal measuring apparatus with identification function (10a)
comprises the measuring module 11, the identifying module
12, a receiving module 15, a comparing module 16, and a
storing module 17. The measuring module 11 obtains the
physiological signal of the user 80 and produces the physi-
ological datum 50 according to the physiological signal. The
identifying module 12 obtains the identification datum 60 of
the user 80. The receiving module 15 receives the physiologi-
cal datum 50 and the identification datum 60. The comparing
module 16 searches the identity identification database 19 to
identify a user identity according to the identification datum
60. The storing module 17 stores the physiological datum 50
in the corresponding physiological data region in the physi-
ological database 18 according to the user identity datum.

[0021] A point to note is that, in an embodiment of the
present invention, the aforesaid elements can not only come
in the form of a hardware device, a software program, firm-
ware, or a combination thereof, but also come in the form of
a circuit loop or any other appropriate arrangement. If any one
of the elements is implemented by software, it can be loaded
on a computer-readable storage medium. Each of the ele-
ments can be self-contained; alternatively, the elements can
operate in conjunction with each other. Furthermore, this
embodiment is intended to be illustrative of a preferred
embodiment of the present invention, and is not described in
detail in terms of any possible combination of variations for
the sake of brevity. However, persons skilled in the art should
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be able to understand that the present invention can, for the
purpose of the implementation thereof, require any other
more delicate conventional modules or elements. The mod-
ules or elements can be omitted or altered as needed. Any
other module or element is not necessarily absent between
any two of the modules.

[0022] Referring to FIG. 3, FIG. 4, and FIG. 5, there is
shown in FIG. 3 a flowchart of a physiological signal mea-
suring method with identification function according to a
specific embodiment of the present invention. Although the
physiological signal measuring method with identification
function of the present invention is illustrated hereunder with
the physiological signal measuring apparatus with identifica-
tion function (10a) shown in FIG. 2, the physiological signal
measuring method with identification function of the present
invention is not limited to its application in the physiological
signal measuring apparatus with identification function
10a).

[0023] Step 301: obtain a physiological signal and an iden-
tification datum and produce a physiological datum.

[0024] Step 301 is executed by the measuring module 11
and the identifying module 12. The user 80 measures the
physiological signal with the measuring module 11. The mea-
suring module 11 obtains the physiological signal and then
produces the physiological datum 50. The identification
datum 60 is obtained by means of the identifying module 12.
In this embodiment, the user 80 measures blood pressure with
the measuring module 11 and then produces a blood pressure
level, such that the blood pressure level thus produced func-
tions as the physiological datum 50. A feature parameter of an
electrocardiogram of the user 80 is obtained by means of the
identifying module 12, such that the obtained feature param-
eter functions as the identification datum 60. A point to note
is that the physiological signal is not limited to a blood pres-
sure-related signal, because the physiological signal can also
be a blood sugar-related signal, an electrocardiogram-related
signal, or any other physiological signal. Likewise, the physi-
ological datum 50 is not limited to a blood pressure level,
because the physiological datum 50 can also be a blood sugar
level, an electrocardiogram-related datum, or any other
physiological datum. Likewise, the identification datum 60 is
not limited to an electrocardiogram-related datum, because
the identification datum 60 can also be a fingerprint-related
datum, an iris-related datum, a facial feature-related datum,
or any other identifiable datum. Also, a way of obtaining a
physiological signal and producing a physiological datum
and a way of obtaining the identification datum 60 are attrib-
utable to the prior art but are not regarded as a focus of the
present invention, and thus they are not described in detail
herein for the sake of brevity.

[0025] Step 302: receive the physiological datum and the
identification datum.

[0026] The receiving module 15 receives the identification
datum 60 and the physiological datum 50 of the user 80. In
this embodiment, the receiving module 15 receives a systolic
blood pressure 31 and a diastolic blood pressure 32 of the user
80 and receives an electrocardiogram-related datum of the
user 80. The systolic blood pressure 31 and the diastolic blood
pressure 32 thus received function as the physiological datum
50. The electrocardiogram-related datum thus received func-
tions as the identification datum 60.

[0027] Step 303: determine whether the identification
datum is present in an identity identification database.
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[0028] Upon receipt of the physiological datum 50 and the
identification datum 60, the comparing module 16 determines
whether the identification datum 60 is present in the identity
identification database 19. Referring to FIG. 4, there is shown
a schematic view of the physiological database and the iden-
tity identification database 19 according to the present inven-
tion. User IDs and the identification datum 60 (that is, the
electrocardiogram-related datum in this embodiment) corre-
sponding to the user IDs, respectively, are stored in the iden-
tity identification database 19; hence, the comparing module
16 can determine whether the electrocardiogram-related
datum (that is, the identification datum 60) of the user 80 is
present in the identity identification database 19. A way of
determining whether the identification datum is present in the
identity identification database 19 is attributable to the prior
art but is not regarded as a focus of the present invention, and
thus it is not described in detail herein for the sake of brevity.
[0029] If the identification datum is present in the identity
identification database, then go to step 304: obtain the user
identity datum corresponding to the identification datum.
[0030] Ifthe identification datum 60 is present in the iden-
tity identification database 19, the comparing module 16 can
directly obtain the user identity datum corresponding to the
identification datum 60. In this embodiment, assuming that
the comparing module 16 discovers that the electrocardio-
gram-related datum (that is, the identification datum 60) of
the user 80 is present in the identity identification database 19,
the user identity datum 33 (Albert) corresponding to the iden-
tification datum 60 can be obtained.

[0031] Ifthe identification datum is not present in the iden-
tity identification database, then go to step 305: provide a user
identity datum corresponding to the identification datum and
store the identification datum and the user identity datum in
the identity identification database.

[0032] Assuming, in step 303, that the comparing module
16 discovers that the identification datum 60 is not present in
the identity identification database 19, the comparing module
16 will provide the user identity datum (“Albert”, for
example) corresponding to the identification datum 60 and
store the identification datum 60 and the user identity datum
corresponding thereto in the identity identification database
19.

[0033] Step 306: store the physiological datum in the cor-
responding physiological data region in a physiological data-
base according to the user identity datum.

[0034] Afterthe user identity has been identified, the physi-
ological datum 50 of the user 80 can be stored in a data block
ofthe physiological database by means of the storing module
17, wherein the data block corresponds to the user 80. Refer-
ring to FIG. 4 and FIG. §, in this embodiment, the storing
module 17 stores the systolic blood pressure 31 and the dias-
tolic blood pressure 32 of the user 80 in a corresponding
physiological data region 181 in the physiological database
18 for use in subsequent comparison, wherein the corre-
sponding physiological data region 181 is attributed to the
user identity datum 33. The systolic blood pressure 31, the
diastolic blood pressure 32, and the user identity datum 33 are
displayed on an operating interface 30. Ways of identifying a
user identity according to an electrocardiogram-related
datum are disclosed in academic papers published by local
academics and overseas academics, and the identification
datum 60 is not limited to an electrocardiogram-related
datum; hence, possible ways are not described in detail herein
for the sake of brevity.
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[0035] The aforesaid embodiments illustrate how the user
directly uses the physiological signal measuring apparatus
with identification function (10a) to measure a physiological
signal and identify a user identity concurrently. Nonetheless,
the physiological signal measuring apparatus with identifica-
tion function of the present invention can also identify a user
identity through the external electronic device 90. The physi-
ological signal measuring method with identification func-
tion, which is performed with the physiological signal mea-
suring apparatus with identification function (10) shown in
FIG. 1, effectuates identification of a user identity through the
external electronic device 90, by following the steps as fol-
lows:

[0036] Step 301: obtain a physiological signal and an iden-
tification datum and produce a physiological datum.

[0037] Step 301 is executed by the measuring module 11
and the identifying module 12. In this embodiment, the user
80 measures an electrocardiogram through the measuring
module 11, produces an electrocardiogram-related datum
that functions as the physiological datum 50, and obtains a
fingerprint-related datum of the user 80 through the identify-
ing module 12, wherein the obtained fingerprint-related
datum functions as the identification datum 60.

[0038] Step 302: receive the physiological datum and the
identification datum.

[0039] After obtaining the physiological signal and the
identification datum 60 and producing the physiological
datum 50, it is feasible for the transmitting module 13 to
transmit the aforesaid datum to the external electronic device
90, such that the external electronic device 90 receives the
aforesaid datum and processes them. In this embodiment, the
transmitting module 13 transmits an electrocardiogram-re-
lated datum and a fingerprint-related datum to the external
electronic device 90.

[0040] Step 303: determine whether the identification
datum is present in an identity identification database.
[0041] After the external electronic device 90 has received
the aforesaid datum, the processor 91 executes the identifying
program 100 in the memory 92 to determine whether the
identification datum 60 is present in the identity identification
database 19. In this embodiment, the identifying program 100
determines whether the fingerprint-related datum is present in
the identity identification database 19.

[0042] If the identification datum 60 is present in the iden-
tity identification database, then go to step 304: obtain the
user identity datum corresponding to the identification
datum.

[0043] If'the identification datum 60 is present in the iden-
tity identification database 19, the external electronic device
90 can directly obtain the user identity datum corresponding
to the identification datum 60. In this embodiment, assuming
that the external electronic device 90 discovers that the fin-
gerprint-related datum of the user 80 is present in the identity
identification database 19, the user identity datum corre-
sponding to the identification datum 60 can be obtained.
[0044] If the identification datum 60 is not present in the
identity identification database 19, then go to step 305: pro-
vide a user identity datum corresponding to the identification
datum and store the identification datum and the user identity
datum in the identity identification database.

[0045] Assuming, in step 303, that the external electronic
device 90 discovers that the identification datum 60 is not
present in the identity identification database 19, the external
electronic device 90 will provide a user identity datum cor-
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responding to the identification datum 60 (that is, the finger-
print-related datum of'the user 80) and store the identification
datum 60 and the user identity datum corresponding thereto
in the identity identification database 19.

[0046] Step 306: store the physiological datum in the cor-
responding physiological data region in a physiological data-
base according to the user identity datum.

[0047] After the user identity has been identified, the pro-
cessor 91 executes a recording program 101 in the memory 92
and stores the physiological datum 50 of the user in a data
block of the physiological database, wherein the data block
corresponds to the user. In this embodiment, an electrocar-
diogram-related datum of the user 80 is stored in a data block
of the physiological database 18 for use in subsequent com-
parison, wherein the data block corresponds to the user 80.
[0048] A point to note is that the physiological signal mea-
suring method with identification function of the present
invention is not limited to the aforesaid sequence of the steps;
instead, the aforesaid sequence of the steps can be subject to
changes, provided that the objectives of the present invention
are achieved.

[0049] In conclusion, the features of the present invention
are completely different from those of the prior art in terms of
objectives, means, and effects. However, it should be noted
that the above embodiments are illustrative of the principle
and effect of the present invention only, and should not be
interpreted as restrictive of the scope of the present invention.
Hence, persons skilled in the art can make modifications and
changes to the aforesaid embodiments without going against
the technical principle and spirit of the present invention.
Accordingly, the extent of legal protection for the rights
claimable toward the present invention should be defined by
the appended claims.

What is claimed is:

1. A physiological signal measuring apparatus with iden-
tification function, the apparatus being electrically connected
to a computer, the apparatus comprising:

ameasuring module for obtaining a physiological signal of

auser and producing a physiological datum according to
the physiological signal;

an identifying module for obtaining an identification

datum of the user; and

a transmitting module electrically connected to the mea-

suring module and the identifying module for transmit-
ting the physiological datum and the identification
datum to the computer.

2. The apparatus of claim 1, wherein the identification
datum is one of a set of an electrocardiogram-related datum,
a fingerprint-related datum, a facial feature-related datum,
and an iris-related datum.

3. The apparatus of claim 2, wherein the physiological
signal is one of'a set of a blood pressure-related signal, a blood
sugar-related signal, and an electrocardiogram-related signal,
and the physiological datum is one of a set of a blood pressure
level, a blood sugar level, and the electrocardiogram-related
datum.

4. The apparatus of claim 1, wherein the physiological
signalis one ofa set of a blood pressure-related signal, a blood
sugar-related signal, and an electrocardiogram-related signal,
and the physiological datum is one of a set of a blood pressure
level, a blood sugar level, and an electrocardiogram-related
datum.

5. A physiological signal measuring method with identifi-
cation function, the method comprising the steps of:
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receiving an identification datum and a physiological
datum of a user;

determining whether the identification datum is present in
an identity identification database, so as to perform one
of the two steps of:

providing a user identity datum corresponding to the iden-
tification datum and storing the identification datum and
the user identity datum in the identity identification data-
base if it is determined that the identification datum is
not present in the identity identification database; or

obtaining the user identity datum corresponding to the
identification datum if it is determined that the identifi-
cation datum is present in the identity identification
database;

and

storing the physiological datum in a corresponding physi-
ological data region in a physiological database accord-
ing to the user identity datum.

6. The method of claim 5, wherein the identification datum
is one of a set of an electrocardiogram-related datum, a fin-
gerprint-related datum, a facial feature-related datum, and an
iris-related datum.

7. The method of claim 6, wherein the physiological datum
is one of a set of a blood pressure level, a blood sugar level,
and the electrocardiogram-related datum.

8. The method of claim 5, wherein the physiological datum
is one of a set of a blood pressure level, a blood sugar level,
and an electrocardiogram-related datum.

9. A physiological signal measuring apparatus with iden-
tification function, the apparatus comprising:

a receiving module for receiving an identification datum

and a physiological datum of a user;

a comparing module electrically connected to the receiving
module for determining whether the identification
datum is present in an identity identification database, so
as to perform one of the two mechanisms of:

providing a user identity datum corresponding to the iden-
tification datum and storing the identification datum and
the user identity datum in the identity identification data-
base if it is determined that the identification datum is
not present in the identity identification database; or

obtaining the user identity datum corresponding to the
identification datum if it is determined that the identifi-
cation datum is present in the identity identification
database;

and

a storing module electrically connected to the comparing
module for storing the physiological datum in a corre-
sponding physiological data region in a physiological
database according to the user identity datum.

10. The apparatus of claim 9, further comprising:

a measuring module for obtaining a physiological signal of
the user and producing the physiological datum accord-
ing to the physiological signal;

and

an identifying module for obtaining the identification
datum of the user.

11. The apparatus of claim 10, wherein the identification
datum is one of a set of an electrocardiogram-related datum,
a fingerprint-related datum, a facial feature-related datum,
and an iris-related datum.

12. The apparatus of claim 11, wherein the physiological
signal is one of a set of a blood pressure-related signal, a blood
sugar-related signal, and an electrocardiogram-related signal,
and the physiological datum is one of a set of a blood pressure



US 2012/0302851 Al Nov. 29, 2012

level, a blood sugar level, and the electrocardiogram-related and the physiological datum is one of a set of a blood pressure

datum. level, a blood sugar level, and an electrocardiogram-related
13. The apparatus of claim 10, wherein the physiological datum.

signal is one of'a set of a blood pressure-related signal, a blood

sugar-related signal, and an electrocardiogram-related signal, ok Rk
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