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BIOLOGICAL INFORMATION MEASURING
APPARATUS AND BLOOD PRESSURE
ANALYZING METHOD

CROSS-REFERENCE TO RELATED
APPLICATION(S)

[0001] The present application claims priority from Japa-
nese Patent Application No. 2014-120503 filed on Jun. 11,
2014, the entire content of which is incorporated herein by
reference.

BACKGROUND

[0002] The presently disclosed subject matter relates to a
biological information measuring apparatus and a blood pres-
sure analyzing method, and program which invasively mea-
sure the blood pressure of the subject.

[0003] Inpatient monitoring, the blood pressure is regarded
as an important index. For a severe patient, particularly, it is
usual to invasively monitor the arterial and venous pressures.
In the invasive blood pressure measurement, a catheter or the
like is placed in a vessel or the heart, and a blood pressure
waveform or a blood pressure value is continuously mea-
sured.

[0004] The heart exists in the chest cavity, and hence an
invasive blood pressure waveform is affected by variation of
the intrapleural pressure due to the respiration of the patient,
thereby causing a problem in that the blood pressure wave-
form and the blood pressure value are not correctly obtained.
For example, the central venous pressure (CVP) in the vicin-
ity of the right atrial is low, and hence markedly affected by
the respiratory variation. Moreover, parameters of the low-
pressure system may be affected not only by the respiratory
variation, but also by body motion or the like.

[0005] According to a related art, to suppress such influ-
ences of respiratory variation and the like on an invasive
blood pressure waveform, an averaging process is performed
on obtained values of the blood pressure.

[0006] According to another related art disclosed in
JP2010-200901A, a biological signal measuring apparatus is
configured to calculate blood pressure in synchronization
with a respiratory waveform obtained by a respiratory sensor.
[0007] However, the averaging process has a problem in
that, in a case in which a large influence is exerted by respi-
ratory variation or the like, sufficient effect cannot be
obtained. The related art disclosed in JP2010-200901A
requires a respiratory waveform sensor in addition to equip-
ments for measuring the blood pressure.

SUMMARY

[0008] Illustrative aspects of the present invention provide
a biological information measuring apparatus and a blood
pressure analyzing method that, without complicating a con-
figuration, can obtain a blood pressure condition in which
effect of respiratory variation, body motion or the like is
suppressed.

[0009] According to an illustrative aspect of the present
invention, a biological information measuring apparatus
includes a blood pressure pulse wave measuring unit config-
ured to measure a blood pressure pulse wave of a subject, a
unit pulse wave producing unit configured to produce unit
pulse waves of a certain unit from the blood pressure pulse
wave based on an analysis of heart beats of the subject, a unit
pulse wave extracting unit configured to analyze the unit
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pulse waves produced by the unit pulse wave producing unit
and to extract only necessary unit pulse waves in accordance
with the analysis, and an output unit configured to perform an
output based on the unit pulse waves extracted by the unit
pulse wave extracting unit.

[0010] According to another illustrative aspect of the
present invention, a blood pressure analyzing method
includes measuring a blood pressure pulse wave of a subject,
producing unit pulse waves of a certain unit from the blood
pressure pulse wave based on an analysis of heart beats of the
subject, analyzing the produced unit pulse waves and extract-
ing only necessary unit pulse waves in accordance with the
analysis, and performing an output based on the extracted unit
pulse waves.

[0011] According to another illustrative aspect of the
present invention, a non-transitory computer readable
medium stores a program that, when executed by a computer,
causes the computer to execute a method including producing
unit pulse waves of a certain unit from a blood pressure pulse
wave of a subject. analyzing the produced unit pulse waves
and extracting only necessary unit pulse waves in accordance
with the analysis, and performing an output based on the
extracted unit pulse waves.

[0012] According to another illustrative aspect of the
present invention, a program causes a computer to execute a
method including producing unit pulse waves of a certain unit
from a blood pressure pulse wave of a subject, analyzing the
produced unit pulse waves and extracting only necessary unit
pulse waves in accordance with the analysis, and performing
an output based on the extracted unit pulse waves.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] FIG. 1isablock diagram illustrating a configuration
of abiological information measuring apparatus according to
an exemplary embodiment of the present invention;

[0014] FIG. 2 is a chart showing an example of a blood
pressure waveform of a central venous (CV);

[0015] FIG. 3 is achart showing examples of an electrocar-
diogram measured by an electrocardiogram measuring umt
and a blood pressure waveform measured by a blood pressure
pulse wave measuring unit;

[0016] FIG. 4 is a graph showing examples of unit pulse
waves produced by a unit pulse wave producing unit in a
superposed manner.

[0017] FIG. 5 is an example of a histogram produced by a
unit pulse wave extracting unit;

[0018] FIG. 6 is a graph showing only unit pulse waves of
a class including a mode value of an average blood pressure
value.

[0019] FIG. 7is achartillustrating an example of an output
display of an output unit; and

[0020] FIG. 8is a chart illustrating another example of the
output display of the output unit.

DETAILED DESCRIPTION

[0021] Hereinafter, exemplary embodiments of the present
invention will be described with reference to the drawings.
FIG. 1 is a block diagram illustrating a configuration of a
biological information measuring apparatus 1 according to an
exemplary embodiment of the present invention. The biologi-
cal information measuring apparatus 1 includes an electro-
cardiogram measuring unit 11, a blood pressure pulse wave
measuring unit 12, a unit pulse wave producing unit 13, a unit
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pulse wave extracting unit 14, and an output unit 15. The
biological information measuring apparatus 1 is configured
as, for example, an invasive manometer. The biological infor-
mation measuring apparatus 1 may be configured to have one
or more functions in addition to invasive measurement of the
blood pressure.

[0022] The electrocardiogram measuring unit 11 includes,
for example, electrocardiogram electrodes and an amplifying
circuit. The electrocardiogram electrodes are attached to the
chest and the like of the subject. The electrocardiogram mea-
suring unit 11 acquires an electrocardiogram (ECG) based on
electrocardiogram signals obtained from the electrocardio-
gram electrodes, and supplies the acquired electrocardiogram
(ECG) to the unit pulse wave producing unit 13.

[0023] Theblood pressure pulse wave measuring unit 12 is
configured to invasively measure a blood pressure pulse wave
ofa subject. The blood pressure pulse wave measuring unit 12
includes, for example, a blood pressure transducer, an ampli-
fying circuit, a catheter, various tubes, a three-way cock, etc.
The blood pressure pulse wave to be measured by the blood
pressure pulse wave measuring unit 12 may be a pulse wave
of any blood vessel. In the following description, the blood
pressure pulse wave to be measured relates to a central venous
(CV). The user such as a doctor adjusts the zero point of the
blood pressure value before start of the measurement of the
blood pressure. The blood pressure transducer is opened to
the atmosphere, and then the pressure applied to the blood
pressure transducer is made zero. In the blood pressure pulse
wave measuring unit 12, the blood pressure is converted to a
blood pressure signal by the blood pressure transducer, and
the blood pressure signal is supplied to the unit pulse wave
producing unit 13. The process of measuring the blood pres-
sure pulse wave may be performed by the blood pressure
pulse wave measuring unit 12, in a similar manner as a gen-
eral invasive blood pressure measurement process (see, €.g.,
Sakurai and Watanabe, “ME Hayawakari Q&A 3—Ketsuat-
sukei, Shinpakushutsuryokei, Ketsuryukei”, NANKODO,
pp- 33-92).

[0024] Theblood pressure pulse wave of the central venous
(CV) which is measured by the blood pressure pulse wave
measuring unit 12 will be described with reference to FIG. 2.
FIG. 2 shows an example of the blood pressure pulse wave of
the central venous (CV). The central venous pressure (CVP)
is easily influenced by respiratory variation, body motion, and
the like. FIG. 2 shows such waveforms affected by a respira-
tion-originated artifact.

[0025] Referring again to FIG. 1, the unit pulse wave pro-
ducing unit 13 produces a plurality of unit pulse waves from
the blood pressure pulse wave, based on the electrocardio-
gram measured by the electrocardiogram measuring unit 11.
A unit pulse wave is produced from the blood pressure pulse
wave based on the heart beats, and configured by the pulse
wave of the central venous of a certain unit (preferably, per
cardiac cycle). Specifically, the unit pulse wave producing
unit 13 detects QRS waves from the electrocardiogram,
obtains one cardiac cycle from the detected timings of the
QRS waves, and produces a plurality of unit pulse waves from
the blood pressure pulse wave by using the one cardiac cycle.
Hereinafter, a specific example of the production process by
the unit pulse wave producing unit 13 will be described with
reference to FIG. 3.

[0026] FIG. 3 is a view showing the electrocardiogram
measured by the electrocardiogram measuring unit 11, and
the blood pressure pulse wave measured by the blood pres-
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sure pulse wave measuring unit 12. The unit pulse wave
producing unit 13 analyzes the electrocardiogram, and
detects QRS waves. The so-called RR interval can be deemed
to be equivalent to the heart beat interval. Therefore, the unit
pulse wave producing unit 13 produces a plurality of unit
pulse waves from the blood pressure pulse wave by using the
RR interval. In the case where the blood pressure pulse wave
is divided by time intervals equal to the RR interval, each unit
pulse wave coincides with the blood pressure pulse wave of a
time period corresponding to the one cardiac cycle. The
above-described detection of the QRS waves by the unit pulse
wave producing unit 13 is performed for knowing the time
intervals of the cardiac beats. Although the accuracy is low,
therefore, the unit pulse wave producing unit 13 may produce
unit pulse waves by using detection of the T waves. The unit
pulse wave producing unit 13 may produce unit pulse waves
corresponding to a plurality of heart beats (for example, per
two cardiac cycles). When unit pulse waves are produced in
the unit of one cardiac cycle, however, precise analysis can be
performed by, for example, the unit pulse wave extracting unit
14 which will be described later.

[0027] FIG. 4 is a graph showing produced unit pulse
waves, in a superposed manner. The example of FIG. 4 shows
that the average blood pressure values of the unit pulse waves,
and the waveforms of the pulse waves are shifted because of
influences of respiratory variation and the like. Specifically, it
is seen that the pulse pressure values of a small number of unit
pulse waves are raised in whole.

[0028] Referring again to FIG. 1, the unit pulse wave pro-
ducing unit 13 supplies the plurality of unit pulse waves
which are calculated by the above-described production pro-
cess, to the unit pulse wave extracting unit 14. The unit pulse
wave extracting unit 14 analyzes the unit pulse waves, and
extracts only necessary unit pulse waves in accordance with
the analysis. Hereinafter, the process of analyzing and
extracting the unit pulse waves will be described in detail.
[0029] The unit pulse wave extracting unit 14 statistically
analyzes the data of the unit pulse waves produced by the unit
pulse wave producing unit 13. For example, the unit pulse
wave extracting unit 14 calculates the average blood pressure
value of each of the unit pulse waves, and produces a histo-
gram using the average blood pressure values. FIG. 5 shows
an example of the histogram which is produced by the unit
pulse wave extracting unit 14 based on the data of the unit
pulse waves shown in FIG. 4.

[0030] Thehistogram shownin FIG. §is produced by using
the average blood pressure values of the unit pulse waves (for
example, calculated by rounding to the nearest whole num-
ber). Alternatively, the histogram may be produced by using
the minimum or maximum blood pressure value ofeach of the
unit pulse waves. In the example of FIG. 5, the mode value is
10 mmHg. The unit pulse wave extracting unit 14 extracts
only unit pulse waves in which the average blood pressure
value belongs to the mode value (or belongs to the vicinity of
the mode value). FIG. 6 is a view showing an example in
which only unit pulse waves of the class including the mode
value of the average blood pressure values are extracted from
the unit pulse waves shown in F1G. 4. It is possible to regard
a unit pulse wave of the mode value as that which is stable,
and which is not affected by an artifact such as respiratory
variation.

[0031] Although, in the above-described example, the unit
pulse wave extracting unit 14 extracts unit pulse waves by
using the mode value, the extraction method is not limited to
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this. The extraction process of the unit pulse wave extracting
unit 14 is intended to extrude abnormal unit pulse waves
which are affected by respiratory variation and the like, and
extract only necessary unit pulse waves. Therefore, the unit
pulse wave extracting unit 14 may extract necessary unit
pulse waves by using the average value or the median value in
place of the mode value. Namely, it is requested that the unit
pulse wave extracting unit 14 be configured so as to perform
a statistical analysis based on the data of the unit pulse waves
produced by the unit pulse wave producing unit 13, and
extract only necessary unit pulse waves by using statistical
values obtained in the statistical analysis. It is supposed that,
in the case where influences of respiratory variation exist,
parameters of the low-pressure system such as the central
venous wave are high when an artificial respirator is used, and
low in the case of spontaneous respiration. Therefore, the unit
pulse wave extracting unit 14 preferably performs the process
by using the mode value in place of the average value or the
median value.

[0032] The unit pulse wave extracting unit 14 supplies the
extracted unit pulse waves to the output unit 15. Here, the unit
pulse wave extracting unit 14 may supply only the extracted
unit pulse waves to the output unit 15, or perform a discrimi-
nating operation such as addition of a flag to unit pulse waves
which are extraction targets, and then supply all unit pulse
waves to the output unit 15.

[0033] The output unit 15 performs an output based on the
unit pulse waves extracted by the unit pulse wave extracting
unit 14. Hereinafter, an example of the output process pet-
formed by the output unit 15 will be described.

[0034] A first output example will be described. The output
unit 15 displays the average blood pressure values and the like
of the extracted unit pulse waves, on a display monitor dis-
posed in the biological information measuring apparatus 1.
The output unit 15 performs a statistical processing (e.g.,
averaging in this example) to the extracted unit pulse waves to
calculate the average blood pressure values (e.g., 10.4
mmHg), and displays the calculated average blood pressure
values on the display monitor. Alternatively, the output unit
15 may display the calculated average blood pressure values
on the display monitor, and store the values on a hard disk or
the like incorporated in the biological information measuring
apparatus 1.

[0035] Then, a second output example will be described
with reference to FIG. 7. The output unit 15 displays only the
extracted unit pulse waves on the display monitor. The output
unit 15 performs averaging by using the extracted unit pulse
waves to calculate an average pulse wave, and displays also
the calculated pulse wave on the display monitor. In the
example shown in FIG. 7, the average pulse wave which is
calculated from the extracted average unit pulse waves is
indicated by thick circles. It is a matter of course that the
output unit 15 can display the average pulse wave which is
obtained by averaging, in the form of a continuous waveform.
When referring to FIG. 7, the user (doctor or nurse) can
visually know outlines of the pulse waveform and pulse pres-
sure value of the central venous which are seemed not to be
affected by respiratory variation and the like.

[0036] Next, a third output example will be described with
reference to FIG. 8. The output unit 15 displays the extracted
unit pulse waves, and the unit pulse waves which are not
extraction targets, with different display effects. In the
example shown in FIG. 8, the unit pulse waves which are
extraction targets are indicated by solid lines, and those which
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are not extraction targets are indicated by broken lines. When
referring to FIG. 8, the user (doctor or nurse) can visually
know outlines of the pulse waveform and pulse pressure value
of the central venous which are seemed not to be affected by
respiratory variation and the like. Moreover, the user (doctor
or nurse) can visually know the degree of the influence of
respiratory variation and the like (number (rate) of pulse
waves which are affected by respiratory variation and the like,
and the degrees of changes of pulse waves caused by respi-
ratory variation and the like).

[0037] Then, effects of the biological information measur-
ing apparatus 1 of the embodiment will be described. The umt
pulse wave producing unit 13 produces a plurality of unit
pulse waves from the blood pressure pulse wave. Then, the
unit pulse wave extracting unit 14 analyzes the unit pulse
waves, and extracts only necessary unit pulse waves. In the
extraction, unit pulse waves which are affected by respiratory
variation and the like are not set as extraction targets. The
output unit 15 outputs the extracted unit pulse waves in the
form which is recognizable by the user, thereby enabling the
user to know the correct condition (blood pressure waveform,
blood pressure value, and the like) of the blood pressure pulse
wave.

[0038] In the above-described technique, the biological
information measuring apparatus 1 extracts only unit pulse
waves which are supposed not to be affected by respiratory
variation and the like, without measuring a parameter relating
to respiration. Namely, the biological information measuring
apparatus 1 can calculate the blood pressure condition (blood
pressure waveform, blood pressure value, and the like) in
which influences of respiratory variation and the like are
suppressed, without using a respiratory sensor or the like. In
the technique using a respiratory sensor, it is difficult to con-
sider influences of body motion and the like. By contrast, the
unit pulse wave producing unit 13 is configured so as to
eliminate an abnormal value irrespective of a cause of an
artifact, and therefore can correctly extract unit pulse waves.
[0039] Preferably, the unit pulse wave producing unit 13
detects QRS waves from the electrocardiogram, and produces
unit pulse waves in the unit of one beat from the blood
pressure pulse wave by using the RR interval. When analysis
by using unit pulse waves of each beats is performed, it is
possible to analyze the blood pressure pulse waves corre-
sponding to the heart beats. In an electrocardiogram, QRS
waves are peaks in which the voltage value is sharply
changed. Therefore, the use of QRS waves enables the unit
pulse wave producing unit 13 to accurately produce unit pulse
waves.

[0040] The unit pulse wave extracting unit 14 is configured
to perform a statistical processing on the produced unit pulse
waves, and to extracts only necessary unit pulse waves by
using statistical values (preferably, the mode value). The sta-
tistical processing here is, for example, a general statistical
processing, and the calculation amount is not large. There-
fore, the unit pulse wave extracting unit 14 can accurately
extract only necessary unit pulse waves by performing a
simple calculation process.

[0041] The output unit 15 outputs (preferably, displays) the
unit pulse waves extracted by the unit pulse wave extracting
unit 14, in various forms. When the output unit 15 calculates
and displays the average blood pressure values of the
extracted unit pulse waves, for example, the user can obtain
the correct average blood pressure values which are not
affected by respiratory variation and the like.
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[0042] As shown in FIG. 7, the output unit 15 can display
also unit pulse waves which are supposed not to be affected by
respiratory variation and the like, on the display screen. When
referring to the display (F1G. 7), the user (doctor or nurse) can
visually know the pulse waveform and pulse pressure value of
the central venous which are seemed not to be affected by
respiratory variation and the like.

[0043] As shown in FIG. 8, moreover, the output unit 15
may display unit pulse waves which are supposed not to be
affected by respiratory variation and the like, with a display
effect (color, line type, and the like) that is different from that
with which unit pulse waves that are supposed to be affected
by respiratory variation and the like are displayed. When
referring to the display (F1G. 8), the user (doctor or nurse) can
visually know the degree of the influence of respiratory varia-
tion and the like (for example, the degree by which the pulse
wave is changed by respiratory variation).

[0044] Although, in the above description, the unit pulse
wave producing unit 13 produces unit pulse waves based on
an electrocardiogram, the production process is not limited to
this. For example, the biological information measuring
apparatus 1 may have an arterial blood pressure measuring
unit (not shown) in place of the electrocardiogram measuring
unit 11. The arterial blood pressure measuring unit measures
a change of the pressure of the arterial blood. The value of the
arterial blood pressure is changed in accordance with the
timing of the heat beat. The unit pulse wave producing unit 13
calculates the heart beat period in accordance with the change
of the pressure value, and produces unit pulse waves from the
blood pressure pulse wave by using the calculated heart beat
period. The other processes are similar to those described
above.

[0045] The unit pulse wave producing unit 13 may not use
the information which is measured by the electrocardiogram
measuring unit 11 (or the arterial blood pressure measuring
unit), and may analyze the blood pressure pulse waveitself (in
the above-described example, the pulse wave of the central
venous), and, in accordance with the result of the analysis,
produce a plurality of unit pulse waves from the blood pres-
sure pulse wave. Referring to FIG. 4, approximately three
maximal values (in the vicinities of the broken line axes in the
figure) appear in many unit pulse waves corresponding to one
heart beat. The unit pulse wave producing unit 13 detects the
regularity, and estimates the time period between heart beats.
Then, the unit pulse wave producing unit 13 may produce unit
pulse waves from the blood pressure pulse wave by using the
estimated time period between heart beats.

[0046] That is, the unit pulse wave producing unit 13 is
configured to produce unit pulse waves from the blood pres-
sure pulse wave using analysis of heart beats (e.g., analysis of
electrocardiogram and heart beat period).

[0047] While the present invention has been described with
reference to certain exemplary embodiments thereof, the
scope of the present invention is not limited to the exemplary
embodiments described above, and it will be understood by
those skilled in the art that various changes and modifications
may be made therein without departing from the scope of the
present invention as defined by the appended claims.

[0048] Exemplary embodiments of the present invention
are very useful in analysis of not only a central venous but also
any blood vessels (particularly, a blood vessel having a blood
pressure value of a low-pressure system). For example, the
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blood pressure pulse wave measuring unit 12 may be config-
ured to detect a blood pressure pulse wave of a pulmonary
artery or the like.

[0049] The process of producing unit pulse waves in the
unit pulse wave producing unit 13, extracting unit pulse
waves in the unit pulse wave extracting unit 14, and the output
process in the output unit 15 may be implemented as a com-
puter program which operate in the biological information
measuring apparatus 1. Namely, the biological information
measuring apparatus 1 includes a configuration of a general
computer, such as a central processing unit (CPU) and a
memory device.

[0050] The program may be stored in a non-transitory com-
puter readable medium of various types, and executed on a
computer. The non-transitory computer readable medium
includes tangible storage media of various types. Examples of
the non-transitory computer readable medium include mag-
netic recording media (e.g., a flexible disk, a magnetic tape,
and a hard disk drive), a CD-ROM (Read Only Memory), a
CD-R, a CD-R/W, a semiconductor memory (e.g., a mask
ROM. a programmable ROM (PROM), an erasable PROM
(EPROM), a flash ROM, and a random access memory
(RAM)). Alternatively, the program may be supplied to the
computer by means of a transitory computer readable
medium of various types. Examples of the transitory com-
puter readable medium include an electrical signal, an optical
signal, and an electromagnetic wave. The transitory computer
readable medium can supply the programs to the computer
through a wired communication path such as a metal wire or
an optical fiber, or a wireless communication path.

[0051] According to exemplary embodiments of the
present invention, a biological information measuring appa-
ratus includes a blood pressure pulse wave measuring unit
configured to measure a blood pressure pulse wave of a sub-
ject, a unit pulse wave producing unit configured to produce
unit pulse waves of a certain unit from the blood pressure
pulse wave based on an analysis of heart beats of the subject,
a unit pulse wave extracting unit configured to analyze the
unit pulse waves produced by the unit pulse wave producing
unit and to extract only necessary unit pulse waves in accor-
dance with the analysis, and an output unit configured to
perform an output based on the unit pulse waves extracted by
the unit pulse wave extracting unit.

[0052] According to exemplary embodiments of the
present invention, a blood pressure analyzing method
includes measuring a blood pressure pulse wave of a subject,
producing unit pulse waves of a certain unit from the blood
pressure pulse wave based on an analysis of heart beats of the
subject, analyzing the produced unit pulse waves and extract-
ing only necessary unit pulse waves in accordance with the
analysis, and performing an output based on the extracted umt
pulse waves.

[0053] According to exemplary embodiments of the
present invention, a non-transitory computer readable
medium stores a program that, when executed by a computer,
causes the computer to execute a method including producing
unit pulse waves of a certain unit from a blood pressure pulse
wave of a subject. analyzing the produced unit pulse waves
and extracting only necessary unit pulse waves in accordance
with the analysis, and performing an output based on the
extracted unit pulse waves.

[0054] According to exemplary embodiments the present
invention, a program causes a computer to execute a method
including producing unit pulse waves of a certain unit from a
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blood pressure pulse wave of a subject, analyzing the pro-
duced unit pulse waves and extracting only necessary unit
pulse waves in accordance with the analysis, and performing
an output based on the extracted unit pulse waves.
[0055] According exemplary embodiments of the present
invention, the unit pulse waves are produced from the blood
pressure pulse wave based on the heart beats of the subject.
The unit pulse waves are analyzed, and only unit pulse waves,
from which an abnormal value and the like are removed, are
extracted. The extracted unit pulse waves are output in a form
which is recognizable by a user, so that the user can recognize
an accurate condition of the blood pressure pulse wave from
which effect of respiratory variation and the like are removed.
[0056] Exemplary embodiments of the present invention
the present invention provide a biological information mea-
suring apparatus and a blood pressure analyzing method that,
without complicating a configuration, can obtain a blood
pressure condition in which effect of respiratory variation,
body motion or the like is suppressed (cancelled).
What is claimed is:
1. A biological information measuring apparatus compris-
ing:
a blood pressure pulse wave measuring unit configured to
measure a blood pressure pulse wave of a subject;

aunit pulse wave producing unit configured to produce unit
pulse waves from the blood pressure pulse wave based
on an analysis of heart beats of the subject;

aunit pulse wave extracting unit configured to analyze the

unit pulse waves produced by the unit pulse wave pro-
ducing unit and to extract only necessary unit pulse
waves in accordance with the analysis; and

an output unit configured to perform an output based on the

unit pulse waves extracted by the unit pulse wave
extracting unit.

2. The biological information measuring apparatus accord-
ing to claim 1, further comprising an electrocardiogram mea-
suring unit configured to measure an electrocardiogram of the
subject,

wherein the unit pulse wave producing unit is configured to

detect QRS waves inthe electrocardiogram and to divide
the blood pressure pulse waves by an RR interval to
produce the unit pulse waves.

3. The biological information measuring apparatus accord-
ing to claim 1, wherein the unit pulse wave extracting unit is
configured to perform a statistical processing on blood pres-
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sure values of the unit pulse waves produced by the unit pulse
wave producing unit and to extract the unit pulse waves based
on a statistical value obtained by the statistical processing.

4. The biological information measuring apparatus accord-
ing to claim 1, wherein the output unit is configured to aver-
age the unit pulse waves extracted by the unit pulse wave
extracting unit to calculate an average pulse wave, and to
output a display screen on which the average pulse wave is
displayed.

5. The biological information measuring apparatus accord-
ing to claim 1, wherein the output unit is configured to per-
form a statistical processing on the unit pulse waves extracted
by the unit pulse wave extracting unit to calculate an average
blood pressure value, and to output the average blood pres-
sure value.

6. The biological information measuring apparatus accord-
ing to claim 1, wherein the output unit is configured to output
a display screen on which the unit pulse waves extracted by
the unit pulse wave extracting unit and unit pulse waves not
extracted by the unit pulse wave extracting unit are displayed
with different display effects in a superposed manner.

7. The biological information measuring apparatus accord-
ing to claim 3, wherein the statistical value is a mode value of
average blood pressure values.

8. A blood pressure analyzing method comprising:

measuring a blood pressure pulse wave of a subject;

producing unit pulse waves from the blood pressure pulse
wave based on an analysis of heart beats of the subject;

analyzing the produced unit pulse waves and extracting
only necessary unit pulse waves in accordance with the
analysis; and

performing an output based on the extracted unit pulse

waves.

9. A non-transitory computer readable medium storing a
program that, when executed by a computer, causes the com-
puter to execute a method comprising:

producing unit pulse waves from a blood pressure pulse

wave of a subject;

analyzing the produced unit pulse waves and extracting

only necessary unit pulse waves in accordance with the
analysis; and

performing an output based on the extracted unit pulse

waves.
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