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An apparatus for obtaining biometric information of driver is
provided. The apparatus includes a first biometric-signal-
sensing unit that is installed in the steering wheel of an auto-
mobile and senses a driver’s biometric signal therefrom.
Additionally, a second biometric-signal-sensing unit is
installed in the driver’s seat of the automobile and also simul-
taneously senses a driver’s biometric signal. As a means of
control, a controller obtains biometric information selectively
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APPARATUS AND METHOD FOR
OBTAINING BIOMETRIC INFORMATION OF
DRIVER

CROSS-REFERENCES TO RELATED
APPLICATIONS

[0001] This application claims priority to Korean patent
application number 10-2011-0061400, filed on Jun. 23,2011,
which is incorporated by reference in its entirety herein.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to an apparatus and a
method for obtaining biometric information of driver, and
more particularly, to an apparatus and a method for obtaining
biometric information of driver, in which biometric informa-
tion obtained at a first position is substituted by biometric
information obtained at a second position when an error is
found in biometric information obtained at the first position.
More specifically, the biometric information of driver is
obtained through biosensors which are redundantly installed
in a vehicle’s steering wheel, driver’s seat, safety belt of the
driver’s seat, etc.

[0004] 2. Description of the Related Art

[0005] Recently, automobiles are not only being utilized as
a means of transportation, but are also becoming a space
where drivers can be provided various sets of information and
services which are related to traffic, economy, culture and/or
the driver’s daily activities due to developments in the Inter-
net and IT technologies.

[0006] As result, driver’s safety and convenience has been
greatly improved, and an individual’s automobile has become
an important asset for the driver’s in respect to information,
business and leisure in addition to transportation.

[0007] Automobile manufactures have also began applying
ubiquitous-based medical services, that is, a u-healthcare sys-
tems, as well as technologies for driver’s safety, in automo-
biles as well. In doing so, healthcare has been applied even
while driving, thereby closing the gap between healthcare and
our daily activities.

[0008] Theu-healthcare system is a healthcare and medical
service which is available to the driver regardless of time and
location in the form of information technology and medical
services combined, and remotely controls/diagnosis diseases
and maintains and improves the health of the general public.
Particularly, the u-healthcare system obtains biometric infor-
mation from the driver while the driver is driving, analyzes
health information of driver, sends feedback to driver or trans-
mits the analyzed health information to the healthcare pro-
vider of driver.

[0009] Conventionally, a biometric-signal-sensing unit for
sensing biometric signals of driver which are changed accord-
ing to a given driving situation, a controller that determines
driver’s emotional state based on signals inputted from the
biometric-signal-sensing unit, and outputs a control signal for
adjusting driver’s emotional state to the optimal state accord-
ing to the result of the determination, and an emotion adjust-
ment unit which controls driver’s emotion by a control signal
that is outputted from the controller, are provided.

[0010] Inthe conventional system, however, the biometric-
signal-sensing unit is installed in a steering wheel. Hence,
when driver removes his hand from the steering wheel, a
biometric signal is not sensed, so the input signal at the time
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must be removed as noise, and thus it takes long time in obtain
useful biometric information, and the accuracy of the
obtained biometric information is reduced.

SUMMARY OF THE INVENTION

[0011] The present invention has been made in view of the
above problems, and provides an apparatus and a method for
obtaining biometric information of driver, which can main-
tain continuity of biometric-signal sensing regardless of driv-
er’s movement or a faulty connection by substituting biomet-
ric information obtained at a first position with biometric
information obtained ata second position. This information is
obtained through biosensors which are redundantly installed
in the steering wheel, driver’s seat, and safety belt of the
driver’s seat, etc. of an automobile.

[0012] In accordance with an aspect of the present inven-
tion, an apparatus for obtaining biometric information of
driver includes: a first biometric-signal-sensing unit (first
unit) that is installed in a steering wheel of an automobile and
is configured to sense a driver’s biometric signal; a second
biometric-signal-sensing unit that is installed in a driver’s
seat of the automobile and is configured to sense a driver’s
biometric signal; and a controller that is configured to obtain
biometric information selectively using biometric signals
which satisfy a preset condition in obtaining biometric infor-
mation based on biometric signals sensed by the first biomet-
ric-signal-sensing unit and biometric signals sensed by the
second biometric-signal-sensing unit.

[0013] In accordance with another aspect of the present
invention, a method for obtaining driver’s biometric informa-
tion using a first biometric-signal-sensing unit thatis installed
in a steering wheel of an automobile and senses a driver’s
biometric signal, and a second biometric-signal-sensing unit
thatis installed at a driver’s seat of the automobile and senses
a driver’s biometric signal includes: sensing a driver’s bio-
metric signal using a first biometric-signal-sensing unit; sens-
ing a diver’s biometric signal using a second biometric-sig-
nal-sensing unit; and obtaining biometric information
selectively using biometric signals that satisfy a preset con-
dition among biometric signals sensed by the first biometric-
signal-sensing unit and biometric signals sensed by the sec-
ond biometric-signal-sensing unit.

[0014] Theabove-described present invention can maintain
continuity of biometric-signal even in a noisy section which is
generated by driver movement or a faulty connection as bio-
metric information obtained at a first position is substituted
by biometric information obtained in a second position.

[0015] Particularly, according to the present invention, an
electrocardiogram (ECG) sensor may be installed on a steet-
ing wheel and a driver’s seat, respectively, so when driver
detaches his hand from the steering wheel while obtaining
ECG data through the ECG sensor installed at the steering
wheel, the data may be substituted by ECG data obtained
through the ECG sensor installed in the driver’s seat, and the
ECG data need not be re-obtained from the begin as would
have been required in the conventional art.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] The objects, features and advantages of the present
invention will be more apparent from the following detailed
description in conjunction with the accompanying drawings,
in which:
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[0017] FIG.1illustrates a configuration of an apparatus for
obtaining biometric information of driver according to an
exemplary embodiment of the present invention;

[0018] FIG. 2illustrates a flowchart of a method for obtain-
ing biometric information of driver according to an exem-
plary embodiment of the present invention;

[0019] FIG. 3illustrates a result of performance analysis of
an apparatus for obtaining biometric information of driver
according to an exemplary embodiment of the present inven-
tion.

DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENTS

[0020] Exemplary embodiments of the present invention
are described with reference to the accompanying drawings in
detail. The same reference numbers are used throughout the
drawings to refer to the same or like parts. Detailed descrip-
tions of well-known functions and structures incorporated
herein may be omitted to avoid obscuring the subject matter
of the present invention.

[0021] It is understood that the term “vehicle” or “vehicu-
lar” or other similar term as used herein is inclusive of motor
vehicles in general such as passenger automobiles including
sports utility vehicles (SUV), buses, trucks, various commer-
cial vehicles, watercraft including a variety of boats and
ships, aircraft, and the like, and includes hybrid vehicles,
electric vehicles, plug-in hybrid electric vehicles, hydrogen-
powered vehicles and other alternative fuel vehicles (e.g.,
fuels derived from resources other than petroleum). As
referred to herein, a hybrid vehicle is a vehicle that has two or
more sources of power, for example both gasoline-powered
and electric-powered vehicles.

[0022] FIG.1illustrates a configuration of an apparatus for
obtaining biometric information of driver according to an
exemplary embodiment of the present invention. As illus-
trated in FIG. 1, an apparatus for obtaining biometric infor-
mation of driver according to the present invention includes a
first biometric-signal-sensing unit 110, a second biometric-
signal-sensing unit 120 and an electronic control unit (ECU)
200.

[0023] Specifically, the first biometric-signal-sensing unit
110 is a sensor that is installed at or on the steering wheel of
an automobile and senses a driver’s biometric signal, and
includes for example a first electrocardiogram (ECG) sensor
111, a first galvanic skin resistance (GSR) sensor 112, a skin
temperature (ST) sensor 113 and a body fat sensor 114. Here,
the first ECG sensor 111 includes an electrode on the right and
left sides of the steering wheel, respectively, and obtains an
electrocardiogram signal (ECG1) of driver from minute cur-
rent that flows through the driver’s body. This current is
obtained through each electrode when a driver grabs the steet-
ing wheel with his both hands.

[0024] As an additional element, the first galvanic skin
resistance (GSR) sensor 112 senses driver’s galvanic skin
resistance (GSR1), the skin temperature (ST) sensor 113
senses the skin temperature of the palms of driver, and the
body fat sensor 114 measures the driver’s body fat (BMI).
[0025] Next, the second biometric-signal-sensing unit 120
is installed at, in or on the driver’s seat of an automobile. This
unit 120 senses a biometric signal of driver, and includes a
second electrocardiogram sensor 121 and a second galvanic
skin resistance sensor 122. Here, the second electrocardio-
gram sensor 121 is an electrocardiogram-measuring sensor
using a two-electrode method.
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[0026] In particular, an electrode is attached on the right
side and the left side of the back of a driver’s seat which is in
contact with the back of driver, respectively, and obtains an
electrocardiogram signal (ECG2) from minute current which
flows through the driver’s body when the back of driver is in
contact with the second electrocardiogram sensor 121. For
example, in this exemplary embodiment, the electrode may
be a textile electrode.

[0027] As additional elements, the second galvanic skin
resistance sensor 122 senses driver’s galvanic skin resistance,
and a pressure sensor 131, which is installed at the driver’s
safety belt, may be configured to measure a driver’s breathing
rate.

[0028] Next, the electronic control unit (ECU) 200 includes
an A/D converter 201, a micro control unit (MCU) 202 and a
communication unit 203 in order to convert the driver’s bio-
metric signal into a digital value. The driver’s biometric infor-
mation is then obtained for biometric signals that satisfy
preset conditions and are transmitted to a remote location in
some embodiments. Here, the A/D converter 201 converts
electrical biometric signals, which are obtained through the
first biometric-signal-sensing unit 110, the second biometric-
signal-sensing unit 120 and the pressure sensor 131, respec-
tively, into digital values. The micro control unit 202 selects
digital values that satisfy preset conditions from digital values
which are converted in the A/D converter 201, respectively.
The micro control unit 202 then obtains biometric informa-
tion that is used in determining driver’s emotional state and
health state, etc. The communication unit 203 transmits bio-
metric information obtained in the micro control unit 202 to a
remote location, e.g., a server.

[0029] Particularly, the micro control unit 202 converts
electrocardiogram signals (ECG1 and ECG2), which are
transmitted from the first electrocardiogram sensor 111
installed at the steering wheel and the second electrocardio-
gram sensor 121 installed at the driver’s seat, respectively,
into digital values. Thereafter, when it is determined that the
first electrocardiogram signal (ECG1) from the first electro-
cardiogram sensor 111 is noise, the micro control unit 202
substitutes the ECG1 with the second electrocardiogram sig-
nal (ECG2) from the second electrocardiogram sensor 121 in
order to obtain biometric information.

[0030] Hence, the present invention maintains continuity of
an electrocardiogram signal even when noise is generated due
to adriver’s failure to maintain contact with the electrodes of
the first electrocardiogram sensor 111 which is installed at or
on the steering wheel.

[0031] FIG. 2 illustrates a flowchart of a method for obtain-
ing biometric information of driver according to an exem-
plary embodiment of the present invention. When a biometric
information measurement mode, which is automatically or
manually selected after driver takes a driver’s seat, is
executed, the first electrocardiogram sensor 111 installed at
the steering wheel and the second electrocardiogram sensor
121 installed at the driver’s seat are activated, thereby starting
to measure the first electrocardiogram signal (ECG1) and the
second electrocardiogram signal (ECG2), respectively (101).
[0032] The electronic control unit 200 produces a digital
value (AD), an R-peak value, an R-R interval (RRI) value and
a heart rate (HR) value in consecutive order by selectively
using the first electrocardiogram signal (ECG1) transmitted
from the first electrocardiogram sensor 111 and the second
electrocardiogram signal (ECG2) transmitted from the sec-
ond electrocardiogram sensor 121 (111 to 127 and 131 to
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147). Here, the RRI value refers to the number of sample
points, which are included in one “R-R interval” in FIG. 3,
that is, the number of points (sample points) of the portion
expressed as a line within the “R-R interval”.

[0033] First, the A/D converter 201 receives the first elec-
trocardiogram signal (ECG1) transmitted from the first elec-
trocardiogram sensor 111 installed at the steering wheel, and
converts the received first electrocardiogram signal into a
digital value (AD) (111). When the converted digital values
(AD) do not satisfy the preset measurement range (e.g.,
45=AD=300) (113), it is determined that driver is failing to
come in contact with the sensor. At this time, when the num-
ber of digital values (AD), where it is determined that driver
failed to contact the sensor for a certain time period (e.g., 1
minute), is greater than 20, it is considered noise. In this
instance, a compensation process (133-149) is executed.

[0034] A contact failure error of the first electrocardiogram
sensor 111, which measures the electrocardiogram signal
through each electrode of a steering wheel, occurs when both
hands fail to contact each electrode installed on the right and
left sides of the steering. In some cases only one of the driver’s
hands may fail to contact the electrode in order for there to be
contact failure. Additionally, even though both hands accu-
rately came in contacted the electrode at first, there may still
be a contact failure when one hand fails to maintain contact
with the electrode before obtaining all ofthe parameter values
(R-peak value, RRI value and HR value). Here, the compen-
sation process refers to a process that obtains digital values
(AD) from the second electrocardiogram signal (ECG2)
transmitted from the second electrocardiogram sensor 121
installed at the driver’s seat, and produces a R-peak value, a
RRI value and a HR value in consecutive order.

[0035] Further, when the converted digital values (AD) sat-
isfy a preset measurement range (e.g., 45=AD=300) (113),
the digital values are considered normal electrocardiogram
signals and the noise having high frequency and low fre-
quency elements is removed, and the first derivation and
square root operation process is then executed and a R-peak is
detected through, e.g., an envelope detection algorithm (115
to 117).

[0036] At this time, when the R-peak value detected
through, e.g., the envelope detection algorithm, is lower than
the threshold of the envelope (119), it is considered a contact
failure error of the first electrocardiogram sensor 111 of
driver. Accordingly, it is determined whether the R-peak
value detected from the second electrocardiogram signal
(ECG2) sensed at the second electrocardiogram sensor 121 is
greater than the threshold of the envelope (139). When the
R-peak value is greater than the threshold value, the process
of producing an RRI value and an HR value through the
second electrocardiogram signal (ECG2) is performed (141
to 145). At this time, when the R-peak value detected by the
second electrocardiogram signal (ECG2) is also lower than
the threshold of the envelope, the process returns to the initial
electrocardiogram signal measurement step 101.

[0037] Further, when the R-peak value of the first electro-
cardiogram signal (ECG1) detected through the envelope
detection algorithm is greater than the threshold of the enve-
lope that is set, of the system begins to obtain the RR1 value
(121).

[0038] When the RRI of the obtained first electrocardio-
gram signal (ECG1) satisfies a preset condition (e.g., 70<RRI
value<300) (123), the RRI value is considered normal,
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thereby producing the current heart rate (HR) (125). Here, the
heart rate refers to the number of heartbeats over a 1 minute
period of time.

[0039] When the RRI value of the first electrocardiogram
signal (ECG1) does not satisfy a preset condition (e.g.,
70<RRI value<300) (123), it is determined whether the RRI
value obtained from the second electrocardiogram signal
(ECG2) satisfies a preset condition (e.g., 70<RRI value<300)
(143), and when the RRI value obtained from the second
electrocardiogram signal (ECG2) satisfies the preset condi-
tion, the current heart rate (HR) is produced from the RRI
value of the second electrocardiogram (ECG2), and the pro-
duced value is stored in e.g., a storage unit or on a remote
server (145).

[0040] At this time, when the RRI value of the second
electrocardiogram signal (ECG2) does not satisfy a preset
condition, it is determined that the second electrocardiogram
sensor 121 failed to obtain an electrocardiogram signal, and
the process returns to the initial electrocardiogram signal
measurement step 101 (denoted by “A”).

[0041] Thereafter, when the difference between the aver-
aged heart rate (averaged HR) produced up to that instant in
time and the averaged heart rate (HR) produced at step 125
(averaged HR-HR) is less than the criterion value (e.g., £15),
the heart rate is considered to be normal, and the heart rate is
stored in either a memory, hard driver, remote server or the
like (129) and the process returns to the initial electrocardio-
gram measurement step 101 (denoted by “A”).

[0042] At this time, when the difference between the aver-
aged heart rate (averaged HR) produced up to that instant in
time and the heart rate (HR) produced at step 125 (averaged
HR-HR) is greater than the criterion value (e.g., £15), the
process moves to step 147. Thatis, when, e.g., 1 5=(Averaged
HR-HR)=15 is not satisfied, the process moves to step 147.
[0043] At step 147, when the difference between the aver-
aged heart rate (averaged HR) produced up to the time and the
heart rate (HR) produced at step 145 (averaged HR-HR) is
within the criterion value (e.g., £15), the heart rate of the
second electrocardiogram signal (ECG2) produced at step
145 is stored like the steps above, and the process then returns
to the initial electrocardiogram measurement step 101.
[0044] At this time, when the difference between the aver-
aged heart rate (averaged HR) produced up to the time and the
heart rate (HR)) produced at step 145 is greater than the crite-
rion value (e.g., 115), the process promptly returns to the
initial electrocardiogram measurement step 101.

[0045] A heart rate variability (HRV) is produced using
each parameter (AD, R-peak, RRI value and HR value),
which is biometric information produced by the above-de-
scribed process, and the HRV is used in producing parameters
such as standard deviation of all the normal RR intervals
(SDNN), HRV-index and low frequency (LF )/high frequency
(HF), etc., which are indexes for analysis, which can quantify
whether the stress, emotion and autonomic nerve system is
activated.

[0046] FIG. 3 illustrates the result of performance analysis
of an apparatus for obtaining biometric information of driver
according to the present invention, and is an electrocardio-
gram waveform diagram for explaining the process of deter-
mining and deciphering noise in a corresponding area of the
first electrocardiogram signal (ECG1) when a contact failure
error of the first electrocardiogram sensor occurs, and com-
pensating with the electrocardiogram from the second elec-
trocardiogram sensor. That is, the process of obtaining a
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digital converted value, a R-peak value, a RRI value and a HR
value from the first electrocardiogram signal (ECG1)
obtained in the first electrocardiogram sensor 111 is per-
formed, and while obtaining the RRI value, the noise area is
generated by failing to contact the first electrocardiogram
sensor 111 of driver, thereby generating an error that consecu-
tive RRI values cannot be obtained.

[0047] At this time, consecutive RRI values are produced
by compensating with the RRI value obtained in the second
electrocardiogram signal (ECG2) by the second electrocar-
diogram sensor 121 that is performing measurement simul-
taneously with the first electrocardiogram sensor 111.
[0048] In the present invention, obtaining biometric infor-
mation can be arbitrarily set by user. That is, each parameter
(AD, R-peak, RRI value and HR value) based on the second
electrocardiogram signal (ECG2) obtained from the second
electrocardiogram sensor 121, a setting range of a digital
conversion value for determining whether there was a contact
failure error in the first electrocardiogram signal and the
second electrocardiogram signal, a threshold value range of a
R-peak value, a normal detection range of a RRI value and a
normal difference range between a HR and an averaged HR,
etc. can be arbitrarily set by user.

[0049] Further, the detailed description of a process of
obtaining a digital value (AD), a process of detecting an
R-peak value, a process of producing a RRI value and a
process of producing a HR value is omitted here because such
processes are well-known to those skilled in the art.

[0050] Furthermore, the control logic of the present inven-
tion may be embodied as computer readable media on a
computer readable medium containing executable program
instructions executed by a processor, controller or the like.
Examples of the computer readable mediums include, but are
not limited to, ROM, RAM, compact disc (CD)-ROMs, mag-
netic tapes, floppy disks, flash drives, smart cards and optical
data storage devices. The computer readable recording
medium can also be distributed in network coupled computer
systems so that the computer readable media is stored and
executed in a distributed fashion, e.g., by a telematics server.
[0051] Although exemplary embodiments of the present
invention have been described in detail hereinabove, it should
be clearly understood that many variations and modifications
of the basic inventive concepts herein taught which may
appear to those skilled in the present art will still fall within
the spirit and scope of the present invention, as defined in the
appended claims.

What is claimed is:

1. An apparatus for obtaining biometric information of

driver, the apparatus comprising:

a first biometric-signal-sensing unit installed in the steer-
ing wheel of an automobile and configured to sense a
driver’s biometric signal,

a second biometric-signal-sensing unit installed in the
driver’s seat of the automobile and configured to sense a
driver’s biometric signal; and

a controller configured to obtain biometric information
selectively using biometric signals which satisfy a preset
condition in obtaining biometric information based on
biometric signals sensed by the first biometric-signal-
sensing unit and biometric signals sensed by the second
biometric-signal-sensing unit.

2. The apparatus of claim 1, wherein the first biometric-

signal-sensing unit senses a driver’s electrocardiogram signal
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(ECG1) through electrodes which are attached on right and
left sides of the steeting wheel, respectively.

3. The apparatus of claim 1, wherein the second biometric-
signal-sensing unit senses a drivet’s electrocardiogram signal
(ECG2) through textile electrodes which are attached on right
and left sides of the driver’s seat, respectively.

4. The apparatus of claim 1, wherein the controller com-
prises:

an analog/digital (A/D) converter configured to convert a

first signal transmitted from the first biometric-signal-
sensing unit into a first digital value, and converts a
second signal transmitted from the second biometric-
signal-sensing unit into a second digital value;

amicro control unit configured to select a digital value that

satisfies a first condition among the first digital value and
the second digital value converted by the A/D converter,
and obtain biometric information based on the selected
digital value; and

a communication unit configured to transmit biometric

information obtained in the microcontroller to a server.

5. The apparatus of claim 4, wherein the controller detects
a first R-peak value based on the first digital value when the
first digital value satisfies the first condition, and detects a
second R-peak value based on the second digital value when
the digital value does not satisfy the first condition.

6. The apparatus of claim 5, wherein the controller returns
to a process of determining whether the first condition is
satisfied based on a biometric signal that is newly sensed
through the first biometric-signal-sensing unit when the sec-
ond digital value does not satisfy the first condition.

7. The apparatus of claim 5, wherein the controller detects
a first R-R peak Interval (RRI) value based on the first R-peak
value when the first R-peak value satisfies a second condition,
and detects a second RR1I value based on the second R-peak
value when the first R-peak value does not satisfy the second
condition.

8. The apparatus of claim 7, wherein the controller returns
to a process of determining whether the first condition is
satisfied based on a biometric signal that is newly sensed
through the first biometric-signal-sensing unit when the sec-
ond R-peak value does not satisfy the second condition.

9. The apparatus of claim 7, wherein the controller pro-
duces a first heart rate value based on the first RRI value when
the first RRI value satisfies a third condition, and produces a
second heart rate based on the second RRI value when the first
RRI value does not satisfy the third condition.

10. The apparatus of claim 9, wherein the controller returns
to a process of determining whether the first condition is
satisfied based on a biometric signal that is newly sensed
through the first biometric-signal-sensing unit when the sec-
ond RRI value does not satisfy the third condition.

11. The apparatus of claim 9, wherein the controller stores
the first heart rate on a remote server when the first heart rate
satisfies a fourth condition, and produces a second heart rate
when the first heart rate does not satisfy the fourth condition.

12. The apparatus of claim 11, wherein the controller
returns to a process of determining whether the first condition
1s satisfied based on a biometric signal that i1s newly sensed
through the first biometric-signal-sensing unit when the sec-
ond heart rate does not satisfy the fourth condition.

13. A method for obtaining driver’s biometric information
using a first biometric-signal-sensing unit that is installed at
the steering wheel of an automobile and senses a driver’s
biometric signal, and a second biometric-signal-sensing unit
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that is installed at the driver’s seat of the automobile and
senses a driver’s biometric signal, the method comprising:
sensing a driver’s biometric signal using a first biometric-
signal-sensing unit;

sensing a diver’s biometric signal using a second biomet-

ric-signal-sensing unit; and
obtaining, by a controller, biometric information selec-
tively using biometric signals that satisfy a preset con-
dition among biometric signals sensed by the first bio-
metric-signal-sensing unit and biometric signals sensed
by the second biometric-signal-sensing unit.
14. The method of claim 13, wherein obtaining the biomet-
ric information obtains a digital value (AD), a R-peak value,
a RRI value and a heart rate in consecutive order selectively
using biometric signals that satisfy a preset condition among
biometric signals sensed by the first biometric-signal-sensing
unit and biometric signals sensed by the second biometric-
signal-sensing unit.
15. The method of claim 14, wherein obtaining the biomet-
ric information comprises:
converting, by analog to digital converter, an electrical
biometric signal sensed by the first biometric-signal-
sensing unit into a first digital value, and converting an
electrical biometric signal sensed by the second biomet-
ric-signal-sensing unit into a second digital value;

detecting a first R-peak value based on the first digital value
when the first digital value satisfies a first condition;

detecting a second R-peak value based on the second digi-
tal value when the first digital value does not satisfy the
first condition; and

sensing the first biometric signal when the second digital

value does not satisfy the first condition.

16. The method of claim 15, wherein obtaining the biomet-
ric information includes:

detecting a first R-R peak Interval (RRI) value based on the

first R-peak value when the first R-peak value satisfies a
second condition;

detecting a second RRI value based on the second R-peak

value when the first R-peak value does not satisfy the
second condition; and
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sensing the first biometric signal when the second R-peak

value does not satisfy the second condition.
17. The method of claim 16, wherein obtaining the biomet-
ric information includes:
producing a first heart rate based on the first RRI value
when the first RRI value satisfies a third condition;

producing a second heart rate based on the second RRI
value when the first RRI value does not satisfy the third
condition; and

sensing the first biometric signal when the second RRI

value does not satisfy the third condition.

18. The method of claim 17, wherein obtaining the biomet-
ric information includes:

storing, on a remote server, the firstheart rate when the first

heart rate satisfies a fourth condition;

storing, on the remote server, the second heart rate when

the first heart rate does not satisfy the fourth condition;
and

sensing the first biometric signal when the second heart

rate does not satisfy the fourth condition.

19. A computer readable medium containing program
instruction executed by a control unit, the computer readable
medium comprising;

program instructions that obtain biometric information

selectively using biometric signals that satisfy a preset
condition among biometric signals sensed by a first bio-
metric sensing unit and biometric signals sensed by a
second biometric sensing unit installed in an automo-
bile,

wherein when the first biometric sensor fails, the program

instructions selectively substitute the signal from the
first biometric sensing unit to the signal from the second
biometric sensing unit.

20. The computer readable medium of claim 19, wherein
obtaining the biometric information obtains a digital value
(AD), a R-peak value, a RRI value and a heart rate in con-
secutive order selectively using biometric signals that satisfy
apreset condition among biometric signals sensed by the first
biometric sensing unit and biometric signals sensed by the
second biometric sensing unit

* ok % k&
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