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(7) ABSTRACT

Provided are an apparatus and a method for monitoring a
dangerous situation of a human body. The dangerous situa-
tion such as the apnea or suffocation of the human body is
determined based on variations in one of a cardiac impulse
amplitude signal and a respiration amplitude signal of the
human body and is transmitted to a wired or wireless termi-
nal, thereby monitoring the dangerous situation of the human
body in a sleep state.
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APPARATUS AND METHOD FOR
MONITORING SITUATIONS DANGEROUS
TO THE HUMAN BODY

FIELD

[0001] The present disclosure relates to an apparatus and a
method for monitoring a dangerous situation of a human
body, and more particularly, to an apparatus and a method for
monitoring a dangerous situation of a human body, capable of
alerting or monitoring dangerous situations such as the suf-
focation or apnea of the human body.

BACKGROUND
[0002] A death from suffocation designates a death caused
by suffocation.
[0003] The death from suffocation indicates a death caused

by a disorder occurring in gas exchange performed by respi-
ration, that is, inhaling oxygen necessary for a body and
exhaling carbon dioxide.

[0004] There may be a lot of causes of the death from
suffocation. For example, there is suffocation caused by
smoke generated from fire or a child suffocation caused by an
airbag of a vehicle, which inflates in a car accident.

[0005] Particularly, in the case of infants, there have been
reported deaths from suffocation caused by a comforter in a
sleep state or sleeping on his or her stomach.

[0006] Whilean infant is turning over or is lying with his or
her face down, his or her face is covered with bedding such as
covers and a blanket and has breathing difficulties.

[0007] For example, in the case of putting an infant to sleep
on a bed or a mattress filled with soft cotton, when the infant
does not move for several or several ten minutes while the
infant is turning over or lying on his or her face, a face of the
infant is covered by the mattress in such a way that the infant
may suffer from breathing difficulties and a death from suf-
focation may occur.

[0008] This may occur to infants, patients with a cardiac
disorder, or the old.

[0009] Infant apnea indicates a state, in which an infant
does not take a breath for 20 seconds or more.

[0010] The infant apnea designates a pathological apnea
state, in which a 37 week-old infant or older breathes heavily
or does not take a breath for 20 seconds or more. Symptoms
herein include a low pulse rate, cyanoderma, and a pale face,
which reaches approximately a suffocation state.

[0011] Also, an elastic degree of muscles rapidly decreases.
Although a causal relationship is not clearly unraveled, this
may be a cause of sudden infant death syndromes.

[0012] Accordingly, an apparatus for preventing and moni-
toring a dangerous situation caused by one of suffocation and
apnea of infants or the old is necessary.

[0013] This simply detects a dangerous situation and gives
an alarm to allow a guardian to quickly recognize the situa-
tion.

SUMMARY

[0014] Embodiments provide an apparatus and a method
for monitoring a dangerous situation of a human body in a
sleep state by determining the dangerous situation such as
apnea and suffocation of the human body based on variations
in cardiac impulse or a respiration amplitude signal and trans-
mitting a result thereof to a wireless or wired terminal.
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[0015] According to an aspect of the present invention, an
apparatus for monitoring a dangerous situation of a human
body includes a detection unit extracting one of a cardiac
impulse amplitude signal and a respiration amplitude signal
of the human body from a biosignal in a first state of the
human body and a biosignal in a second state of the human
body and a dangerous situation determination unit determin-
ing whether the human body is in a dangerous situation or not,
based on variations in one of the cardiac impulse amplitude
signal and the respiration amplitude signal when it changes
from the first state to the second state.

[0016] The biosignals in the first state and the second state
may be obtained by a piezo sensor for sensing variations in
one of cardiac impulse and respiration of the human body.
[0017] Theapparatus may further include an analog-digital
(A/D) converter converting a signal obtained by the piezo
sensor into a digital signal and a band pass filter allowing a
reference frequency component of the digital signal. Herein
the biosignals in the first state and the second state may be
obtained through a process, in which signals obtained by the
piezo sensor are converted into digital signals by the A/D
converter and biosignals are obtained after the band pass filter
filters the digital signals.

[0018] The apparatus may further include an output unit
transmitting an alert for a dangerous situation to a wired or
wireless terminal when the dangerous situation determination
unit determines the dangerous situation.

[0019] One of the cardiac impulse amplitude signal and the
respiration amplitude signal of the human body may be a
digital signal having a certain level within a certain time
interval.

[0020] The first state may indicate a state, in which the
human body lies on a bed, and the second state may indicate
a state, in which the human body lies on a face thereof.
[0021] Theband pass filter may be one of a high band pass
filter removing a low band, which removes a respiration sig-
nal of the human body and allows only a cardiac impulse
signal of the human body to pass, and a low band pass filter
removing a high band, which removes the cardiac impulse
signal of the human body and allows only the respiration
signal of the human body to pass.

[0022] A plurality of first amplitude signals of the cardiac
impulse signal may be detected based on a difference between
a peak signal connecting maximum values of the cardiac
impulse and a valley signal connecting minimum values of
the cardiac impulse of an output signal of the band pass filter,
and the cardiac impulse amplitude signal may be detected by
extracting a maximum first amplitude signal within a refer-
ence time interval,

[0023] A plurality of first amplitude signals of the respira-
tion signal may be detected based on a difference between a
peak signal connecting maximum values of the respiration
and a valley signal connecting minimum values of the respi-
ration of an output signal of the band pass filter, and the
respiration amplitude signal may be detected by extracting a
maximum first amplitude signal within a reference time inter-
val.

[0024] The dangerous situation determination unit may
determine a situation to be dangerous when variations in the
cardiac impulse amplitude signal increases more than a ref-
erence value when it changes from the first state to the second
state.

[0025] The dangerous situation determination unit may
determine a situation to be dangerous when variations in the
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respiration amplitude signal are reduced more than a refer-
ence value when it changes from the first state to the second
state.

[0026] Phases of the peak signal and the valley signal may
be allowed to be identical to each other.

[0027] According to another aspect of the present inven-
tion, a method of monitoring a dangerous situation of a
human body includes detecting one of a cardiac impulse
amplitude signal and a respiration amplitude signal of the
human body from a biosignal in a first state and a biosignal in
a second state of the human body and determining whether
the human body is in the dangerous situation, based on varia-
tions in one of the cardiac impulse amplitude signal and the
respiration amplitude signal when it changes from the first
state to the second state.

[0028] The biosignals in the first state and the second state
may be obtained by a piezo sensor sensing variations in one of
cardiac impulse and respiration of the human body.

[0029] The method may further include converting a signal
obtained by the piezo sensor into a digital signal and allowing
areference frequency component of the digital signal to pass,
wherein the biosignals in the first state and the second state
are biosignals obtained through the converting the signals
obtained by the piezo sensor into the digital signal and then
the allowing of the reference frequency component of the
digital signal to pass.

[0030] The method may further include transmitting an
alert of the dangerous situation from a dangerous situation
determination unit to a wired or wireless terminal.

[0031] One of the cardiac impulse amplitude signal and the
respiration amplitude signal may be a digital signal having a
certain level within a certain time interval.

[0032] The first state may indicate a state, in which the
human body lies on back thereof on a bed, and the second
state may indicate a state, in which the human body lies on
face thereof.

[0033] Theallowing of the reference frequency component
of the digital signal to pass may be one of allowing only a
cardiac impulse signal of the human body to pass while
removing arespiration signal of the human body and allowing
only a respiration signal of the human body to pass while
removing the cardiac impulse signal.

[0034] A plurality of first amplitude signals of the cardiac
impulse signal may be detected based on a difference between
a peak signal connecting maximum values of the cardiac
impulse and a valley signal connecting minimum values of
the cardiac impulse of an output signal of the allowing of the
reference frequency component of the digital signal to pass,
and the cardiac impulse amplitude signal may be detected by
extracting a maximum first amplitude signal within a refer-
ence time interval.

[0035] A plurality of first amplitude signals of the respira-
tion signal may be detected based on a difference between a
peak signal connecting maximum values of the respiration
and a valley signal connecting minimum values of the respi-
ration of an output signal of the allowing of the reference
frequency component of the digital signal to pass, and the
respiration amplitude signal may be detected by extracting a
maximum first amplitude signal within a reference time inter-
val.

[0036] The determining whether the human body is in the
dangerous situation may be determining a situation to be
dangerous when variations in the cardiac impulse amplitude
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signal increases more than a reference value when it changes
from the first state to the second state.

[0037] The determining whether the human body is in the
dangerous situation may be determining a situation to be
dangerous when variations in the respiration amplitude signal
is reduced more than a reference value when it changes from
the first state to the second state.

[0038] The method may further include allowing phases of
the peak signal and the valley signal to be identical.

Advantageous Effect

[0039] According to the embodiments, the apparatus and
method for monitoring a dangerous situation of a human body
may prevent a death of the human body by monitoring the
dangerous situation of the human body through determining
the dangerous situation such as apnea and suffocation of the
human body based on variations in cardiac impulse or a
respiration amplitude signal and transmitting a result thereof
to a wired or wireless terminal.

DRAWINGS

[0040] The above and other features and advantages of the
present invention will become more apparent by describing in
detail exemplary embodiments thereof with reference to the
attached drawings in which:

[0041] FIG. 1 is a configuration view of an apparatus for
monitoring a dangerous situation of a human body according
to an exemplary embodiment;

[0042] FIG. 2is a view illustrating an example of using an
apparatus for monitoring a dangerous situation of a human
body according to another exemplary embodiment;

[0043] FIG. 3 illustrates examples of a first state biosignal
and a second state biosignal of a detection unit according to
another exemplary embodiment;

[0044] FIG. 4 illustrates examples of cardiac impulse
amplitude signals extracted from the first state biosignal and
the second state biosignal of the detection unit, shown in FIG.
3

[0045] FIG. 5illustrates an example of determining a dan-
gerous situation of a human body based on variations in a
cardiac impulse amplitude signal of a dangerous situation
determination unit according to another exemplary embodi-
ment;

[0046] FIG. 6 illustrates a cardiac impulse signal and a
respiration signal included in one of the first state biosignal
and the second state biosignal,

[0047] FIG. 7 illustrates an example of a peak signal and a
valley signal of cardiac impulse according to an exemplary
embodiment;

[0048] FIG. 8illustrates an example of an amplitude varia-
tion signal of the cardiac impulse;

[0049] FIG. 9 illustrates an example of a peak signal in the
amplitude variation signal of the cardiac impulse:

[0050] FIG. 10 illustrates an example of a final amplitude
signal of the cardiac impulse extracted from one of the first
state biosignal and the second state biosignal;

[0051] FIG. 11 is a flowchart illustrating a method of moni-
toring a dangerous situation of a human body according to an
exemplary embodiment; and

[0052] FIG. 12 is a flowchart illustrating a process of
extracting one of the cardiac impulse amplitude signal and the
respiration amplitude signal from one of the first situation
body signal and the second situation body signal.
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DETAILED DESCRIPTION

[0053] To fully understand advantages in operation and
objects achieved by embodiments of the present invention, it
is necessary to refer to the attached drawings illustrating
exemplary embodiments of the present invention and con-
tents disclosed in the drawings.

[0054] Hereinafter, the exemplary embodiments of the
present invention will be described in detail with reference to
the attached drawings. In the drawings, like reference numer-
als refer to like elements.

[0055] FIG. 1 is a configuration view of an apparatus 100
for monitoring a dangerous situation of a human body accord-
ing to an exemplary embodiment.

[0056] The apparatus 100 includes a detection unit 110 and
a dangerous situation determination unit 120.

[0057] The detection unit 110 receives a body signal of a
human body in a first state and a body signal of the human
body in a second state, obtained by a sensor.

[0058] The biosignals of the human body may be obtained
by a piezo sensor.

[0059] The biosignals in the first state and the second state
received at the detection unit 110 are obtained by converting
signals obtained by the piezo-sensor into digital signals by an
analog-digital (A/D) converter.

[0060] A band pass filter may be further included to receive
biosignals having a reference frequency component of the
digital signals.

[0061] The band pass filter, for example, may be a high
band pass filter removing a low band, which removes a res-
piration signal of a human body and only allows a cardiac
impulse signal of the human body to pass, or may be a low
band pass filter removing a high band, which removes the
cardiac impulse signal of the human body and only allows the
respiration signal of the human body.

[0062] As anexample of the high band pass filter removing
the low band, which removes the respiration signal of the
human body and only allows the cardiac impulse signal of the
human body, there is a finite impulse response (FIR) filter.
[0063] As an example of the low band pass filter removing
the high band, which removes the cardiac impulse signal of
the human body and only allows the respiration signal of the
human body, there is an infinite impulse response (IIR) filter.
[0064] The detection unit 110 extracts amplitude signals of
cardiac impulse and respiration of the human body from the
inputted biosignals.

[0065] The biosignals of the first state and the second state
include a cardiac impulse signal and a respiration signal of the
human body, as shown in FIG. 6.

[0066] The dangerous situation determination unit 120
determines whether the human body is in a dangerous situa-
tion based on variations of one of the cardiac impulse signal
and the respiration amplitude signal when the human body
changes from the first state to the second state.

[0067] The first state may be a state, in which the human
body, for example, an infant lies on a bed. The second state
may be a state, in which the human body lies on his or her
face.

[0068] An infant suffocation may occur while an infant is
lying on his or her face. The apparatus and method for moni-
toring the dangerous situation of the human body apply a
phenomenon, in which the amplitude of a cardiac impulse
signal more greatly increases in a case of lying on his or her
face than in a case of lying on his or her back.
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[0069] Infant apnea designates a state, in which an infant
does not take a breath for a certain time. It is applied that the
amplitude of respiration is greatly reduced in an apnea state,
that is, the second state, than the first state of normally taking
a breath.

[0070] Theapparatus and the method are provided to moni-
tor and determine a dangerous situation and may further
include an output unit (not shown) for informing a guardian of
the dangerous sitvation.

[0071] Various methods of informing the guardian of the
dangerous situation in the output unit are performed through
a wired or wireless terminal.

[0072] For example, a notification may be transmitted
through a wired warning light or a message on a wireless
terminal.

[0073] FIG. 2is a view illustrating an example of using an
apparatus 240 for monitoring a dangerous situation of a
human body.

[0074] FIG. 2 illustrates an example of using the apparatus
240 when an infant lies on a bed.

[0075] The apparatus 240 receives a biosignal obtained by
a piezo-sensor 210 integrated to a bed 250 and converted by
an A/D converter 220 into a digital signal.

[0076] Aband pass filter for allowing a reference frequency
component of the digital signal to pass may be further
included.

[0077] The piezo-sensor 210 obtains and transmits a bio-
signal of a first state, in which a human body 200 lies on a bed
250, and a biosignal of a second state, in which the human
body 200 lies on his or her face, respectively.

[0078] A detection unit of the apparatus 240 extracts one of
a cardiac impulse signal and a respiration amplitude signal
shown in FIG. 4 from biosignals shown in FIG. 3.

[0079] A dangerous situation determination unit of the
apparatus 240 determines whether the human body 200 is in
a dangerous situation, based on variations shown in FIG. 5 of
the cardiac impulse signal or the respiration amplitude signal
shown in FIG. 4.

[0080] Since the infant is lying on his or her face on the bed
or is in an apnea state, it is determined as a dangerous situa-
tion, which needs to notify a guardian of a danger of a death.
[0081] FIG. 3 illustrates examples of a first state biosignal
and a second state biosignal of the detection unit.

[0082] In FIG. 3, when an infant lies on a bed, a first state
biosignal 310 indicates a biosignal when the infant lies on his
or her back on the bed and a second state biosignal 320
indicates a biosignal when the infant lies on his or her face on
the bed.

[0083] FIG. 4 illustrates examples of cardiac impulse
amplitude signals extracted from the first state biosignal and
the second state biosignal of the detection unit.

[0084] Amplitude signals of cardiac impulse and respira-
tion of a human body, which are output signals of the detec-
tion unit, are digital signals having a certain level for each
certain time interval.

[0085] 1In FIG. 4, there are shown examples of amplitude
signals with respect to cardiac impulse in one of the first state
biosignal and the second state biosignal inputted to the detec-
tion unit of the apparatus 240.

[0086] Theamplitude ofa cardiacimpulse amplitude signal
410 when the infant lies on his or her back on the bed is
smaller than the amplitude of a cardiac impulse amplitude
signal 420 when the infant lies on his or her face on the bed.
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[0087] FIG. 5illustrates an example of determining a dan-
gerous situation of a human body based on variations in a
cardiac impulse amplitude signal of the dangerous situation
determination unit.

[0088] The dangerous situation determination unit of the
apparatus 240 determines that the infant lies on his or her face
on the bed from a result of FIG. 4, in which the amplitude of
the cardiac impulse amplitude signal 420 when the infant lies
on his or her face on the bed more greatly increases than the
amplitude of the cardiac impulse amplitude signal 410 when
the infant lies on his or her back on the bed, and transmits a
determination to a wired or wireless terminal of a guardian
through the output unit.

[0089] In a dangerous situation of apnea, the amplitude is
more greatly reduced than a normal respiration state.

[0090] Hereinafter, with reference to FIGS. 6 to 10, a pro-
cess of extracting an amplitude signal of cardiac impulse from
a biosignal obtained by the piezo-sensor 210 in the detection
unit of the apparatus 240 will be described in detail.

[0091] FIG. 6 illustrates a cardiac impulse signal and a
respiration signal included in one of the first state biosignal
and the second state biosignal,

[0092] InFIG. 6, a signal obtained by the piezo-sensor as a
biosignal inputted to the detection unit of the apparatus 240 is
converted into a digital signal by the A/D converter 220.
[0093] A signal only having a reference frequency compo-
nent is received through a band pass filter only allowing the
reference frequency component to pass from the digital sig-
nal.

[0094] As an example of a high band pass filter removing a
low band, which removes a respiration signal of a human
body and only allows a cardiac impulse signal of the human
body, there is an FIR filter.

[0095] As an example of a low band pass filter removing a
high band, which removes the cardiac impulse signal of the
human body and only allows the respiration signal of the
human body, there is an IIR filter.

[0096] InFIG. 6, a biosignal 610 inputted to the detection
unit includes a respiration signal 620 and a cardiac impulse
signal 630.

[0097] FIG. 7 illustrates an example of a peak signal and a
valley signal of cardiac impulse.

[0098] The peak signal 720 is connecting maximum values
of the cardiac impulse in biosignals inputted to the detection
unit, and the valley signal 730 is connecting minimum values
of the cardiac impulse.

[0099] To allow properties of the peak signal 720 to be
identical to properties of the valley signal 730, an operation of
shifting a phase may be further included.

[0100] When a difference between the peak signal 720
connecting the maximum values and the valley signal 730
connecting the minimum values is obtained, a great value is
extracted from a section greatly varying in amplitude and a
small value is extracted from a section less varying in ampli-
tude.

[0101] FIG. 8illustrates an example of an amplitude varia-
tion signal of the cardiac impulse.

[0102] As the difference between the peak signal 720 and
the valley signal 730, an amplitude variation signal 810 is
obtained.

[0103] Theamplitude variation signal 810 indicating varia-
tions in amplitude is obtained from a biosignal of cardiac
impulse.
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[0104] FIG. 9 illustrates an example of a peak signal in an
amplitude variation signal of cardiac impulse.

[0105] A great valueis extracted from a section of an ampli-
tude variation signal 910, greatly varying in amplitude. A
small value is extracted from a second less varying in ampli-
tude.

[0106] A plurality of preliminary amplitude signals 920 of
cardiac impulse are obtained by extracting only peak values
from the amplitude variation signal 910.

[0107] FIG. 10 illustrates an example of a final amplitude
signal of the cardiac impulse, extracted from one of the first
state body signal and the second state body signal.

[0108] Not all the preliminary amplitude signals 920
obtained in FIG. 9 may be the final amplitude signal of the
cardiac impulse.

[0109] A noise component periodically occurring may be
present or the cardiac impulse itself may be detected with
multi-peaks.

[0110] Accordingly, it is necessary to periodically detect a
maximum peak point.

[0111] Within a reference time interval, for example, 0.4
seconds, small peak points are ignored and the maximum
peak value is extracted and detected as a final amplitude
signal 1000 of the cardiac impulse.

[0112] The amplitude signal 1000 of the cardiac impulse
obtained in FIG. 10 becomes one of the cardiac impulse
amplitude signal 410 and the cardiac impulse amplitude sig-
nal 420.

[0113] In the case of an amplitude signal of respiration, a
peak value is extracted from a respiration biosignal passing
through an IIR filter, which is a low band pass filter removing
a high band, removing a cardiac impulse signal of a human
body and allowing only a respiration signal of the human
body to pass. The peak value is not extracted in the case of
apnea.

[0114] FIG. 11 is a flowchart illustrating a method of moni-
toring a dangerous situation of a human body according to an
exemplary embodiment.

[0115] A detection unit of an apparatus for monitoring a
dangerous situation of a human body extracts amplitude sig-
nals of cardiac impulse and respiration of the human body
from a biosignal in a first state of the human body and a
biosignal in a second state of the human body (S1100).
[0116] The biosignals in the first state and the second state
received by the detection unit are obtained by converting
signals obtained by a piezo-sensor into digital signals by an
A/D converter.

[0117] One ofan FIR filter and an IIR filter may be further
included to receive a biosignal having a certain frequency
band from the digital signal.

[0118] That is, to extract only a cardiac impulse signal from
the biosignal, an FIR filter is used, which is a high band pass
filter removing a low band. To extract only a respiration
signal, an [IR filter is used, which is a low band pass filter
removing a high band.

[0119] The biosignals in the first state and the second state
are shown in FIG. 3 and include a cardiac impulse signal and
a respiration signal as shown in FIG. 6, respectively.

[0120] The cardiac impulse signal of the human body
obtained by the detection unit becomes a signal 1000 display-
ing maximum peak values in one of FIGS. 4 and 10.

[0121] A dangerous situation determination unit of the
apparatus determines whether the human body is in a danger-
ous situation, based on variations of one of the cardiac
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impulse signal and the respiration amplitude signal when the
human body changes from the first state to the second state.
[0122] It is applied to the apparatus and the method for
monitoring the dangerous situation of the human body that
the amplitude of one of a cardiac impulse signal and a respi-
ration signal when the human body lies on his or her face
more greatly increases than the amplitude thereof when the
human body lies.

[0123] Infant apnea designates a state, in which an infant
does not take a breath for a certain time. It is applied that the
amplitude of respiration is greatly reduced in an apnea state,
that is, the second state, than the first state of normally taking
a breath.

[0124] That is, based on variations in a cardiac impulse
signal or a respiration amplitude signal, a dangerous situation
of the infant, that is, the human body is determined and an
alert is sent to a guardian.

[0125] FIG. 12 is a flowchart illustrating a process of
extracting one of the cardiac impulse amplitude signal and the
respiration amplitude signal from one of the first state biosig-
nal and the second state biosignal.

[0126] A biosignal inputted to the diction unit of the appa-
ratus is obtained by converting a raw biosignal obtained by a
piezo sensor into a digital signal by an A/D converter.
[0127] A band pass filter may be further included and a
signal having a certain frequency band may be received
(S1120).

[0128] To remove a respiration signal of a human body and
to allow only a cardiac impulse signal of the human body, as
an example of a high band pass filter removing a low band, an
FIR filter may be used.

[0129] To remove a cardiac impulse signal of a human body
and to allow only a respiration signal of the human body, as an
exampleofalow band pass filter removing a high band, an IIR
filter may be used

[0130] Based on a difference between a peak signal con-
necting maximum values of one of cardiac impulse and res-
piration and a valley signal connecting minimum values of
one of the cardiac impulse and respiration, a plurality of first
amplitude signals of one of a cardiac impulse signal and a
respiration signal (S1130).

[0131] A final cardiac impulse amplitude signal is detected
by extracting a maximum first amplitude signal within a
reference time interval (S1140).

[0132] While the present invention has been particularly
shown and described with reference to exemplary embodi-
ments thereof, it will be understood by those of ordinary skill
in the art that various changes in form and details may be
made therein without departing from the spirit and scope of
the present invention as defined by the following claims.

What is claimed is:

1. An apparatus for monitoring a dangerous situation of a

human body, comprising:

a detection unit extracting one of a cardiac impulse ampli-
tude signal and a respiration amplitude signal of the
human body from a biosignal in a first state of the human
body and a biosignal in a second state of the human
body; and

a dangerous situation determination unit determining
whether the human body is in a dangerous situation or
not, based on variations in one of the cardiac impulse
amplitude signal and the respiration amplitude signal
when it changes from the first state to the second state.
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2. The apparatus of claim 1, wherein the biosignals in the
first state and the second state are obtained by a piezo sensor
for sensing variations in one of cardiac impulse and respira-
tion of the human body.

3. The apparatus of claim 2, further comprising:

an analog-digital (A/D) converter converting a signal

obtained by the piezo sensor into a digital signal; and

a band pass filter allowing a reference frequency compo-

nent of the digital signal,

wherein the biosignals in the first state and the second state

are obtained through a process, in which signals
obtained by the piezo sensor are converted into digital
signals by the A/D converter and biosignals are obtained
after the band pass filter filters the digital signals.

4. The apparatus of claim 1, further comprising an output
unit transmitting an alert for a dangerous situation to a wired
or wireless terminal when the dangerous situation determi-
nation unit determines the dangerous situation.

5. The apparatus of claim 1, wherein one of the cardiac
impulse amplitude signal and the respiration amplitude signal
of the human body is a digital signal having a certain level
within a certain time interval.

6. The apparatus of claim 1, wherein the first state indicates
a state, in which the human body lies on a bed, and

wherein the second state indicates a state, in which the

human body lies on a face thereof.

7. The apparatus of claim 3, wherein the band pass filter is
one of a high band pass filter removing a low band, which
removes a respiration signal of the human body and allows
only a cardiac impulse signal of the human body to pass, and
a low band pass filter removing a high band, which removes
the cardiac impulse signal of the human body and allows only
the respiration signal of the human body to pass.

8. The apparatus of claim 7, wherein a plurality of first
amplitude signals of the cardiac impulse signal are detected
based on a difference between a peak signal connecting maxi-
mum values of the cardiac impulse and a valley signal con-
necting minimum values of the cardiac impulse of an output
signal of the band pass filter, and

wherein the cardiac impulse amplitude signal is detected

by extracting a maximum first amplitude signal within a
reference time interval.

9. The apparatus of claim 7, wherein a plurality of first
amplitude signals of the respiration signal are detected based
on a difference between a peak signal connecting maximum
values of the respiration and a valley signal connecting mini-
mum values of the respiration of an output signal of the band
pass filter, and

wherein the respiration amplitude signal is detected by

extracting a maximum first amplitude signal within a
reference time interval.

10. The apparatus of claim 1, wherein the dangerous situ-
ation determination unit determines a situation to be danger-
ous when variations in the cardiac impulse amplitude signal
increases more than a reference value when it changes from
the first state to the second state.

11. The apparatus of claim 1, wherein the dangerous situ-
ation determination unit determines a situation to be danger-
ous when variations in the respiration amplitude signal is
reduced more than a reference value when it changes from the
first state to the second state.

12. The apparatus according to any one of claims 8 and 9,
further comprising wherein phases of the peak signal and the
valley signal are allowed to be identical to each other.
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13. A method of monitoring a dangerous situation of a
human body, comprising:

detecting one of a cardiac impulse amplitude signal and a

respiration amplitude signal of the human body from a
biosignal in a first state and a biosignal in a second state
of the human body; and

determining whether the human body is in the dangerous

situation, based on variations in one of the cardiac
impulse amplitude signal and the respiration amplitude
signal when it changes from the first state to the second
state.

14. The method of claim 13, wherein the biosignals in the
first state and the second state are obtained by a piezo sensor
sensing variations in one of cardiac impulse and respiration of
the human body.

15. The method of claim 14, further comprising:

converting a signal obtained by the piezo sensor into a

digital signal; and

allowing a reference frequency component of the digital

signal to pass,

wherein the biosignals in the first state and the second state

are biosignals obtained through the converting the sig-
nals obtained by the piezo sensor into the digital signal
and then the allowing of the reference frequency com-
ponent of the digital signal to pass.

16. The method of claim 13, further comprising transmit-
ting an alert of the dangerous situation from a dangerous
situation determination unit to a wired or wireless terminal.

17. The method of claim 13, wherein one of the cardiac
impulse amplitude signal and the respiration amplitude signal
is a digital signal having a certain level within a certain time
interval.

18. The method of claim 13, wherein the first state indicates
astate, in which the human body lies on back thereofona bed,
and

wherein the second state indicates a state, in which the

human body lies on face thereof.

19. The method of claim 15, wherein the allowing of the
reference frequency component of the digital signal to pass is
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one of allowing only a cardiac impulse signal of the human
body to pass while removing arespiration signal of the human
body and allowing only a respiration signal of the human
body to pass while removing the cardiac impulse signal.

20. The method of claim 19, wherein a plurality of first
amplitude signals of the cardiac impulse signal are detected
based on a difference between a peak signal connecting maxi-
mum values of the cardiac impulse and a valley signal con-
necting minimum values of the cardiac impulse of an output
signal of the allowing of the reference frequency component
of the digital signal to pass, and

wherein the cardiac impulse amplitude signal is detected

by extracting a maximum first amplitude signal within a
reference time interval.

21. The method of claim 19, wherein a plurality of first
amplitude signals of the respiration signal are detected based
on a difference between a peak signal connecting maximum
values of the respiration and a valley signal connecting mini-
mum values of the respiration of an output signal of the
allowing of the reference frequency component of the digital
signal to pass, and

wherein the respiration amplitude signal is detected by

extracting a maximum first amplitude signal within a
reference time interval.

22. The method of claim 13, wherein the determining
whether the human body is in the dangerous situation is
determining a situation to be dangerous when variations in the
cardiac impulse amplitude signal increases more than a ref-
erence value when it changes from the first state to the second
state.

23. The method of claim 13, wherein the determining
whether the human body is in the dangerous situation is
determining a situation to be dangerous when variations in the
respiration amplitude signal is reduced more than a reference
value when it changes from the first state to the second state.

24. The method according to any one of claims 20 and 21,
further comprising allowing phases of the peak signal and the
valley signal to be identical.
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