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Description
Title of Invention: APPARATUS AND METHOD FOR DE-
TERMINING RARITY OF BIOMETRIC INFORMATION

SIGNAL
Technical Field

The present disclosure relates to an apparatus and method for determining rarity of a
biometric information signal. More particularly, it relates to an apparatus and method
for determining rarity of a biometric information signal for determining whether a sin-
gularity has occurred by determining rarity of partial data extracted from a corre-
sponding group based on group biometric information data measured for a certain

period.

Background Art

With development of medicine and extension of life expectancy, interest in medical
devices has been increasing, and a range thereof has been expanding to small medical
devices and health care devices that may be owned or carried by individuals in addition
to medium and large medical devices used in hospitals and inspection institutions.
Medical devices that measure biometric information may be broadly classified into
invasive devices and noninvasive devices. A noninvasive device has an advantage of
being able to relatively simply detect biometric information without causing pain to a
subject.

Moreover, in the case of technology for measuring biometric information using a
noninvasive sensor, when corresponding data is analyzed using one piece of mea-
surement data, analysis which is inconsistent in terms of information consistency of a
subject to be measured is provided, and thus various studies have been conducted on
analysis methods to maintain consistency.

Patent Document 1: Korean Patent Publication No. 10-20220115734

The above information disclosed in this Background section is only for enhancement
of understanding of the background of the invention and therefore it may contain in-
formation that does not form the prior art that is already known in this country to a
person of ordinary skill in the art.

Disclosure of Invention

Solution to Problem

A method of determining rarity of a biometric information signal for achieving the
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objects of the present invention described above includes the following configuration.

In one aspect, the present invention provides a method of determining rarity of a
biometric information signal including receiving group biometric information data for
a certain period through a sensor, extracting, by an extraction processor, partial data in
the received group biometric information data, calculating, by a comparison processor,
a cumulative distribution function (CDF) based on the group biometric information
data, calculating, by the comparison processor, a sample rarity score of the extracted
partial data based on the calculated CDF, and calculating a group rarity score from the
sample rarity score, and comparing, by the comparison processor, the group rarity
score of the extracted partial data with a threshold value to determine whether a sin-
gularity is present.

In a preferred embodiment, the group biometric information data measured using the
sensor may include minute physical vibrations caused by respiration or a heartbeat of a
subject.

In another preferred embodiment, the group biometric information data of the res-
piration or the heartbeat measured using the sensor may target sinusoidal amplitude.

In still another preferred embodiment, respiration data measured through the sensor
may target an interval between amplitudes caused by inhalation or exhalation of the
subject.

In yet another preferred embodiment,

SampleRarityScore(i)=( CDF ,,-0.5) X 200 may be calculated.

In still yet another preferred embodiment, the comparing, by the comparison
processor, the group rarity score with the threshold value to determine whether a sin-
gularity is present may include comparing, by the comparison processor, the group
rarity score with the stored threshold value, determining, by the comparison processor,
that a singularity has occurred when the group rarity score exceeds the stored threshold
value in the comparing the group rarity score with the stored threshold value, and
transmitting biometric information data in which the singularity has occurred to a set
subject through an alarm.

In a further preferred embodiment, the calculating of the group rarity score may
include calculating the group rarity score by obtaining a sum of sample rarity scores of
the extracted partial data, and dividing the sum by the number of pieces of the
extracted partial data.

In another aspect, the present invention provides an apparatus for determining rarity
of a biometric information signal, the apparatus including a sensor configured to
receive group biometric information data for a predetermined period, and a controller

configured to extract partial data in the received group biometric information data, and
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calculate a sample rarity score of the extracted partial data and a group rarity score of
the extracted partial data based on the group biometric information data, wherein the
controller includes an extraction processor configured to extract partial data in the
group biometric information data for the predetermined period, and a comparison
processor configured to calculate a CDF based on remaining data except for the partial
data in the group biometric information data, calculate a sample rarity score of the
extracted partial data based on the calculated CDF, calculate a group rarity score of the
extracted partial data, and compare the group rarity score with a threshold value.

In a preferred embodiment, the sensor may include minute physical vibrations caused
by respiration or a heartbeat of a subject as the group biometric information data
measured for the predetermined period.

In another preferred embodiment, the sensor may be configured to measure the group
biometric information data of the measured respiration or heartbeat of the subject, and
the controller may store sinusoidal amplitude of the measured group biometric in-
formation data.

In still another preferred embodiment, respiration data measured through the sensor
may include an interval between amplitudes caused by inhalation or exhalation of the
subject.

In yet another preferred embodiment, the comparison processor may calculate the

sample rarity score through SampleRarityScore(i)=( CDF vitat(y=0-3) X 200-

In still yet another preferred embodiment, the comparison processor may compare
the group rarity score with a threshold value stored in the comparison processor.

In a further preferred embodiment, when the group rarity score exceeds the stored
threshold value, it may be determined that a singularity has occurred.

In another further preferred embodiment, the apparatus may further include an alarm
configured to transmit biometric information data in which the singularity has occurred
to the subject from the comparison processor.

In still another further preferred embodiment, the comparison processor may
calculate the group rarity score by obtaining a sum of sample rarity scores of partial
data selected from the extraction processor, and dividing the sum by the number of
pieces of the extracted partial data.

In yet another further preferred embodiment, the extracted partial data may include at
least two pieces of biometric information data that are successive in time series in the
group biometric information data.

Other aspects and preferred embodiments of the invention are discussed infra.

The above and other features of the invention are discussed infra.
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Advantageous Effects of Invention

The present invention has been made in an effort to solve the above-described
problems associated with prior art. An object of the present invention is to provide an
apparatus and method for determining rarity of a biometric information signal capable
of analyzing rarity of partial data extracted based on data measured for a prede-
termined time rather than analyzing one piece of individual data.

In addition, the present invention provides an apparatus and method for determining
rarity of a biometric information signal capable of determining whether a singularity is
present by calculating rarity of partial data extracted based on a cumulative distribution
function calculated through data measured for a predetermined time and comparing the
rarity with data measured over the same period.

The objects of the present invention are not limited to the above-mentioned objects,
and other objects of the present invention not mentioned above may be understood by
the following description and may be more clearly understood by the examples of the
present invention. In addition, the objects of the present invention may be realized by

the means and combinations indicated in the claims.

Brief Description of Drawings

FIG. 1 illustrates a configuration diagram of an apparatus for determining rarity of a
biometric information signal as an embodiment of the present invention;

FIG. 2 illustrates a flowchart of a method of determining rarity of a biometric in-
formation signal as an embodiment of the present invention; and

FIG. 3 illustrates a step of determining whether a singularity is present based on

rarity of extracted partial data as an embodiment of the present invention.

Mode for the Invention

Advantages and features of the present invention, and methods of achieving the ad-
vantages and the features will become clear with reference to embodiments described
below in detail along with the accompanying drawings. However, the present invention
is not limited to the embodiments disclosed below, and may be implemented in various
different forms. Further, only this embodiment is provided to complete disclosure of
the present invention and to completely inform those skilled in the art of the scope of
the invention to which the present invention belongs, and the present invention is
defined by the scope of the claims. Like reference numbers designate like elements
throughout the specification.

"o

Each of terms such as "section,” "...unit," and "...module" described in the speci-

fication means a unit that processes at least one function or operation, which may be
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implemented as a combination of hardware or software, or hardware and software.

In addition, in this specification, names of components are divided into first, second,
etc., to distinguish components having the same name, and the order is not necessarily
limited in the following description.

In addition, various embodiments herein may be implemented as software (for
example, a program) including instructions stored in a storage medium readable by a
machine (for example, a computer) (machine-readable storage medium). The machine
is a device capable of calling a stored instruction from the storage medium and
operating according to the called command, and may include an electronic device (for
example, a server) according to the disclosed embodiments. An instruction may
include code generated or executed by a compiler or interpreter. The machine-readable
storage medium may be provided in the form of a non-transitory storage medium.
Here, "non-transitory” only means that the storage medium does not include a signal
and is tangible, and does not distinguish whether data is stored semi-permanently or
temporarily in the storage medium.

In addition, according to an embodiment of the present specification, methods
according to various embodiments disclosed in this document may be included in a
computer program product and provided. The computer program product may be
traded between a seller and a buyer as a commodity. The computer program product
may be distributed as a machine-readable storage medium (for example, compact disc
read only memory (CD-ROM)) or online through an application store (for example,
Play Store#)). In the case of online distribution, at least a part of the computer program
product may be temporarily stored or temporarily created in a storage medium such as
a memory of a server of a manufacturer, a server of an application store, or a memory
of arelay server.

The detailed description is illustrative of the present invention. In addition, the
foregoing is intended to illustrate and describe preferred embodiments of the present
invention, and the present invention may be used in various other combinations, modi-
fications and environments. That is, changes or modifications are possible within the
scope of the concept of the invention disclosed in this specification, within the scope
equivalent to the disclosed contents, and/or within the scope of skill or knowledge in
the art. The described embodiments describe the best state for implementing the
technical idea of the present invention, and various changes required in specific ap-
plication fields and uses of the present invention are possible. Therefore, the above
detailed description of the invention is not intended to limit the invention to the
disclosed embodiments. In addition, the appended claims should be construed to cover
other embodiments as well.

"Singularity" of the present invention means a degree to which a significant
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difference occurs by comparing received data with conventional data, and the sig-
nificant difference may be set differently according to a type of received biometric in-
formation data. Moreover, "singularity” may refer to biometric information data de-
termined to be within a normal range.

The present invention relates to an apparatus for determining rarity of a biometric in-
formation signal, and provides technology for receiving group biometric information
data including a plurality of pieces of biometric information during a predetermined
period, and calculating rarity (rarity score) of partial biometric information data in the
received data.

Here, the rarity (rarity score) is calculated based on a cumulative distribution
function (CDF), and more preferably, the rarity is configured to be converted to a value
of -100 to 100 based on the cumulative distribution function.

FIG. 1 illustrates a configuration diagram of an apparatus for determining rarity of a
biometric information signal as an embodiment of the present invention.

As illustrated in the figure, the apparatus for determining rarity of a biometric in-
formation signal largely includes a sensor 100 configured to measure a biometric in-
formation signal, and a controller 200 configured to receive measured data from the
sensor 100 and convert the received data into rarity.

The sensor 100 may detect a change in a biometric signal of a person and a change in
biometric information of a person. The sensor 100 may be located in a place adjacent
to a person to be measured. The sensor 100 may detect a change in a biometric signal
and a change in motion of a person within a certain range based on a measurement
target. For example, the place where the sensor 100 is located may include a bed, a
sofa, a floor, etc. For example, the sensor 100 may be installed in a stand type or
attached to a wall. One sensor 100 may be provided or a plurality of sensors 100 may
be provided.

The biometric information measured by the sensor 100 may include heart rate, res-
piration rate, motion of a subject, a degree of distance displacement due to respiration
or heartbeat, regularity of sine waves due to respiration, and regularity of heartbeat
signals. Furthermore, the sensor 100 may measure regularity of sine waves caused by
respiration of the measurement target during sleep. For example, the sensor 100 may
determine in advance whether or not the measurement target is sleeping, and may
determine sleep quality as rarity by measuring regularity of sine waves due to res-
piration of the target determined to be in a sleeping state. More preferably, the sensor
100 may determine whether or not the measurement target is sleeping based on motion
during sleep. That is, when there is no motion of the measurement target, the controller
200 determines that the target is in a sleeping state, and then measures whether there is

irregularity in respiration to determine rarity based thereon.
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For example, the sensor 100 may be any one of an ultra-wideband communication
(IR-UWB) sensor 100, LiDAR, frequency modulated continuous wave radar (FMCW
RADAR), and Doppler radar. Ultra-wideband (UWB) communication means radio
technology that uses a frequency band of 500 MHz or more or has a value defined as a
specific bandwidth of 25% or more. The specific bandwidth refers to a bandwidth of a
signal relative to a center frequency. UWB communication is radio technology that
uses a broadband frequency and has various advantages such as high distance
resolution, transparency, strong immunity to narrowband noise, and coexistence with
other machines that share a frequency. For example, UWB communication has the
advantage of being able to detect even minute motions of an object at an ultra-precise
distance resolution of 1 cm or less.

Impulse-radio ultra-wideband radar (hereinafter referred to as UWB radar)
technology is a system in which such UWB communication technology is combined
with radar, and refers to radar technology that transmits an impulse signal of a sig-
nificantly short duration having broadband characteristics in the frequency domain,
receives a signal reflected from an object or a person, and recognizes a surrounding
situation. In a UWB radar system, a signal generator generates an impulse signal
having a time width of several nanoseconds to several picoseconds and radiates the
signal at a wide angle or an angle of a narrow band through a transmission antenna.
The radiated signal is reflected by various objects or people in the environment, and
the reflected signal may be converted into a digital signal through a reception antenna
and an analog-to-digital converter (ADC).

LiDAR may emit a laser pulse, receive the laser pulse reflected by a neighboring
target object to return, and measure a distance from the LiDAR to the object. The
LiDAR may detect a speed of the target object, a shape of the target object, etc. in
addition to the distance to the target object, and furthermore may be used to generate a
3D image of the surroundings.

A biometric signal measured through the sensor 100 including radar or LIDAR may
include at least one of a heart rate or respiration of a person. Preferably, the biometric
signal may be the heart rate of the person. The sensor 100 may detect motion of a chest
or a stomach of the person by receiving a signal reflected by the person, and detect the
heart rate or the respiration of the person based thereon.

The sensor 100 may detect a shortest distance to a person. The sensor 100 may detect
the shortest distance to the person based on a specific location of the person. For
example, the specific location may mean a part of a body of the person, such as a head,
a torso, or a leg, and the specific location may mean a location from which the shortest
distance from the sensor 100 to the person is derived. Accordingly, the specific

location may refer to a location that is changed in real time according to motion of the
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person. For example, the sensor 100 may measure a chest gap due to inhalation or ex-
halation of a breathing subject, and may measure a distance between amplitudes.

The controller 200 may receive biometric information data measured through the
sensor 100 in real time. Alternatively, the controller 200 may receive biometric in-
formation data received during a set period. The controller 200 may set a prede-
termined period to receive a plurality of pieces of biometric information data.

As an embodiment of the present invention, data measured for 14 days as a prede-
termined period for measuring group biometric information data may be included, and
extracted partial data may include most recently measured data in units of 12 hours,
which is group biometric information data, and when rarity of the extracted partial data
is obtained using a CDF obtained based on remaining data except for partial data
extracted from the data for 14 days, "a rarity score of extracted partial data" is
calculated as a group rarity score.

Here, several numerical values actually measured throughout the day are set as
extracted partial data, and specificity for each piece of extracted partial data is
calculated as a sample rarity score. That is, since each measured value is a numerical
value in a short time, an individual value may vary. Therefore, when an alarm is set
depending thereon, excessively frequent transmission of an alarm 300 may occur. In
order to prevent this, comparison with a threshold value is performed using a group
rarity score of extracted partial data.

In other words, as data generated as an event exceeding a threshold value, depending
on the situation, a heart rate may increase in a short time, and a respiratory rate may
increase immediately after extreme physical activity. Thus, when singularity is de-
termined depending on data measured in a short time, analysis meaning of the
biometric information signal may be halved. Therefore, the present invention may set
one day or 12 hours as a period of extracted partial data, and analyzing specificity for a
certain set period is more consistent with analysis of biometric information of a subject
than comparing a measured value in a short time with a threshold value. In summary,
the extracted partial data is values belonging to a certain interval, individual rarity may
be expressed as a sample rarity score, and total rarity for the entire group of the
extracted partial data as the values belonging to the certain interval may be expressed
as a group rarity score.

The controller 200 may include an extraction processor 210 and a comparison
processor 220. The extraction processor 210 may extract partial data from a plurality of
pieces of biometric information data measured during a predetermined period. Here,
the extracted partial data means data for determining whether or not singularity is
recognized among the plurality of pieces of biometric information data measured for

the predetermined period.
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The extraction processor 210 performs data extraction to include at least two pieces
of data that are successive in time series. In addition, the extraction processor 210 may
be configured to select partial data extracted by performing extraction at least once in
the group biometric information data.

The comparison processor 220 may calculate a sample rarity score based on partial
data extracted from the extraction processor 210. As for the sample rarity score, a cu-
mulative distribution function is calculated based on remaining biometric information
data excluding partial data extracted through the extraction processor 210 from the
group biometric information data measured by the sensor 100. The sample rarity score
for extracted partial biometric information data is calculated based on the cumulative
distribution function calculated in this way. More preferably, the sample rarity score is
calculated as in the following Equation 1.

[Equation 1]
i-thSampleRarityScore =( CDF ;»,-0.5) X200

Here, viral(i) denotes an ith piece of biometric information data for determining
whether a singularity is present among a plurality of pieces of biometric information
data.

The comparison processor 220 converts the sample rarity score so that the sample
rarity score has a value of -100 to 100 through the above Equation 1.

In addition, the comparison processor 220 calculates a group rarity score through the
sample rarity score. The group rarity score is calculated by dividing the sum of sample
rarity scores by the number of pieces of extracted partial data. That is, the comparison
processor 220 calculates an average rarity score of a specific group as extracted partial
data. The calculated group rarity score is compared with a threshold value stored in the
controller 200 to determine whether a singularity has occurred in a specific group.
More preferably, the comparison processor 220 compares the threshold value and the
group rarity score, and determines that a singularity has occurred upon determining
that the group rarity score exceeds the threshold value.

Furthermore, the controller 200 is configured to transmit corresponding biometric in-
formation data through the alarm 300 upon determining that the group rarity score
exceeds the threshold value. More preferably, the alarm 300 may transmit information
of the corresponding biometric information data to a target set through a server, and
may include a hospital, a medical institution, etc. as a target.

FIG. 2 illustrates a flowchart of a method of determining rarity of a biometric in-
formation signal as an embodiment of the present invention.

The controller 200 receives a plurality of pieces of biometric information data during

a predetermined period and stores the group biometric information data in the
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controller 200 (S100). The stored biometric information data is stored in the controller
200 by sequentially labeling each piece of data (i = n) from a time of measurement (i =
1). For example, the group biometric information data includes biometric information
data measured N times.

Thereafter, the extraction processor 210 performs a step of extracting partial data for
determining a singularity in the group biometric information data stored in the
controller 200 (S200). The partial data extracted here may include at least one piece of
data, and in an embodiment of the present invention, 10 pieces of latest measured data
among 100 pieces of group biometric information data are extracted as targets. More
preferably, the extraction processor 210 is configured to include at least two pieces of
biometric information data consecutive in time series in the group biometric in-
formation data measured N times as the extracted partial data. In addition, the ex-
traction processor 210 may include the number of times that the partial data in the
group biometric information data is extracted at least once. Therefore, the comparison
processor 220 determines rarity for the partial data extracted one or more times.

The biometric information data to be measured is configured to measure minute vi-
brations caused by respiration or heartbeat of the subject through the sensor 100. Fur-
thermore, group biometric information data of measured respiration or heartbeat may
measure sinusoidal amplitude according to vibration. In addition, respiration data may
measure intervals between amplitudes of vibrations caused by inhalation or exhalation
of the subject.

The comparison processor 220 calculates a cumulative distribution function based on
remaining data except for partial data in the group biometric information data (S300),
and calculates a sample rarity score of the extracted partial data based on the calculated

cumulative distribution function (S400). The sample rarity score calculates rarity

through i-thSampleRarityScore=( CDF ,;,,,~0.5) X 200 based on each piece of

measurement data. Moreover, the comparison processor 220 calculates a group rarity
score through the calculated sample rarity score. The group rarity score is calculated by
obtaining a sum of sample rarity scores of the extracted partial data and dividing the
sum of the sample rarity scores by the number of pieces of the extracted partial data
(5400).

The comparison processor 220 performs a step of comparing the calculated group
rarity score with a threshold value stored in the controller 200. The comparison
processor 220 is configured to determine that a singularity has occurred (S500) when
the group rarity score exceeds the threshold value, and to transmit biometric in-
formation data in which the singularity has occurred to a set target through the alarm

300.
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FIG. 3 illustrates a step of performing determination by comparing the calculated
group rarity score with the threshold value stored in the controller 200.

As illustrated in the figure, the comparison processor 220 performs a step of
comparing the calculated group rarity score with the threshold value stored in the
controller 200 (S510). When the calculated group rarity score exceeds the threshold
value stored in the controller 200 (S510), determination is made that a singularity has
occurred based on biometric information data measured for a predetermined period
(S520).

The singularity is determined based on biometric information data measured for a
predetermined period, and thus may be interpreted as a significant change being
specified. Furthermore, a measurement time of the biometric information data at which
the singularity is determined and a biometric information signal measured at the corre-
sponding time are stored in the controller 200 and transmitted through the alarm 300.
The controller 200 may be configured to set a transmission object through the alarm
300, and transmit data and a time of the biometric information signal at which the sin-
gularity is generated to the set object (S530).

Alarms that are sent out may include first to fourth alarms according to a degree of
exceeding the threshold value. For example, the controller 200 transmits a first alarm, a
second alarm, a third alarm, and a fourth alarm to a terminal using a wireless commu-
nication method.

Moreover, at least one alarm may be transmitted according to a type of each
biometric information signal. For example, signals according to respiration and
heartbeat may be transmitted simultaneously or separately.

The present invention may obtain the following effects according to a combination
and usage relationship of the present embodiment and configurations described above.
The present invention determines rarity of the partial data extracted based on group
biometric information data measured during a predetermined period, and provides an

effect of being able to determine a singularity through a probability relationship
between other data measured during the period and the extracted data.

The present invention performs determination by comparing extracted data corre-
sponding to a certain area or time among pieces of data measured for a certain period
with data measured for the certain period, and has an effect of being able to analyze a
singularity of a coherent biometric information signal of data for the certain period
rather than analyzing each piece of data.

The above detailed description is illustrative of the present invention. In addition, the
foregoing illustrates and describes preferred embodiments of the present invention, and
the present invention may be used in various other combinations, modifications and

environments. That is, changes or modifications are possible within the scope of the
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concept of the invention disclosed in this specification, within the scope equivalent to
the disclosed contents, and/or within the scope of skill or knowledge in the art. The
described embodiment describes the best state for implementing the technical idea of
the present invention, and various changes required in specific application fields and
uses of the present invention are possible. Therefore, the above detailed description of
the invention is not intended to limit the invention to the disclosed embodiments. In

addition, the appended claims should be construed to cover other embodiments as well.
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Claims

A method of determining rarity of a biometric information signal, the
method comprising:

receiving group biometric information data for a certain period through
a sensor;

extracting, by an extraction processor, partial data in the received group
biometric information data;

calculating, by a comparison processor, a camulative distribution
function (CDF) based on remaining data except for the partial data in
the group biometric information data;

calculating, by the comparison processor, a sample rarity score of the
extracted partial data based on the calculated CDF, and calculating a
group rarity score from the sample rarity score; and

comparing, by the comparison processor, the group rarity score of the
extracted partial data with a threshold value to determine whether a sin-
gularity is present.

The method of claim 1, wherein the group biometric information data
measured using the sensor includes minute physical vibrations caused
by respiration or a heartbeat of a subject.

The method of claim 2, wherein the group biometric information data
of the respiration or the heartbeat measured using the sensor targets si-
nusoidal amplitude.

The method of claim 2, wherein respiration data measured through the
sensor targets an interval between amplitudes caused by inhalation or
exhalation of the subject.

The method of claim 1, wherein

SampleRarityScore(i)=( CDF ,-0.5) X 200 is calculated.

The method of claim 1, wherein the comparing, by the comparison
processor, the group rarity score with the threshold value to determine
whether a singularity is present comprises:

comparing, by the comparison processor, the group rarity score with
the stored threshold value;

determining, by the comparison processor, that a singularity has
occurred when the group rarity score exceeds the stored threshold value
in the comparing the group rarity score with the stored threshold value;
and

transmitting biometric information data in which the singularity has
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occurred to a set subject through an alarm.

The method of claim 1, wherein the calculating of the group rarity
score comprises calculating the group rarity score by obtaining a sum
of sample rarity scores of the extracted partial data, and dividing the
sum by the number of pieces of the extracted partial data.

An apparatus for determining rarity of a biometric information signal,
the apparatus comprising:

a sensor configured to receive group biometric information data for a
predetermined period; and

a controller configured to extract partial data in the received group
biometric information data, and calculate a sample rarity score of the
extracted partial data and a group rarity score of the extracted partial
data based on the group biometric information data,

wherein the controller comprises:

an extraction processor configured to extract partial data in the group
biometric information data for the predetermined period; and

a comparison processor configured to calculate a CDF based on
remaining data except for the partial data in the group biometric in-
formation data, calculate a sample rarity score of the extracted partial
data based on the calculated CDF, calculate a group rarity score of the
extracted partial data, and compare the group rarity score with a
threshold value.

The apparatus of claim 8, wherein the sensor includes minute physical
vibrations caused by respiration or a heartbeat of a subject as the group
biometric information data measured for the predetermined period.
The apparatus of claim 8, wherein the sensor is configured to measure
the group biometric information data of the measured respiration or
heartbeat of the subject, and the controller stores sinusoidal amplitude
of the measured group biometric information data.

The apparatus of claim 10, wherein respiration data measured through
the sensor includes an interval between amplitudes caused by inhalation
or exhalation of the subject.

The apparatus of claim 8, wherein the comparison processor calculates
the sample rarity score through

SampleRarityScore(D)=( CDF ;,;,-0.5) X 200.

The apparatus of claim 8, wherein the comparison processor compares

the group rarity score with a threshold value stored in the comparison
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processor.

The apparatus of claim 13, wherein, when the group rarity score
exceeds the stored threshold value, determination is made that a sin-
gularity has occurred.

The apparatus of claim 14, further comprising an alarm configured to
transmit biometric information data in which the singularity has
occurred to the subject from the comparison processor.

The apparatus of claim 8, wherein the comparison processor calculates
the group rarity score by obtaining a sum of sample rarity scores of
partial data selected from the extraction processor, and dividing the
sum by the number of pieces of the extracted partial data.

The apparatus of claim 8, wherein the extracted partial data includes at
least two pieces of biometric information data that are successive in

time series in the group biometric information data.



