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AUTOMATIC MEASUREMENT POINT
CORRECTION METHOD, AUTOMATIC
MEASUREMENT POINT CORRECTION
APPARATUS AND COMPUTER READABLE
MEDIUM STORING AUTOMATIC
MEASUREMENT POINT CORRECTION
PROGRAM

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application is based on Japanese Patent Appli-
cations No. 2015-146782 filed on Jul. 24, 2015, the contents
of which are incorporated herein by reference.

BACKGROUND

[0002] The presently disclosed subject matter relates to a
method of automatically correcting a measurement point
(hereinafter, such a method is referred to as an automatic
measurement point correction method), and also to an appa-
ratus and program for automatically correcting a measure-
ment point (hereinafter, such an apparatus is referred to as an
automatic measurement point correction apparatus, and such
a program is referred to as an automatic measurement point
correction program), and a computer readable storage
medium on which an automatic measurement point correc-
tion program is stored.

[0003] In the case where a patient is diagnosed by ana-
lyzing a vital signs information waveform having a plurality
of waveforms that periodically appear on the time axis,
conventionally, the diagnosis of the patient is performed
based on a result of an automatic analysis which is output
from an analysis apparatus for analyzing the vital signs
information waveform. Alternatively, a measurement point
which is determined as a point for measuring the waveforms,
by the analysis apparatus is visually corrected by the opera-
tor, thereby correcting the result of the automatic analysis,
and the patient is diagnosed based on the corrected result of
the automatic analysis.

[0004] In the Holter electrocardiography using a Holter
electrocardiogram waveform which is one kind of vital signs
information waveforms, for example, there is sometimes a
difference between a result of an automatic analysis which
is obtained by an analysis apparatus that analyzes the Holier
electrocardiogram waveform, and that of a manual analysis
which is obtained by the operator through a manual analysis
of the Holter electrocardiogram waveform. In the Holter
electrocardiography, therefore, the operator visually corrects
the measurement point which is determined by the analysis
apparatus, to correct the result of the automatic analysis, and
the diagnosis of the patient is then performed based on the
corrected result of the automatic analysis.

[0005] Japanese Patent No. 4,824,350 discloses a tech-
nique for efficiently editing a result of an automatic analysis
of a Hotter electrocardiogram waveform which is obtained
by an analysis apparatus. Particularly, Japanese Patent No.
4,824,350 discloses a technique in which the operator selects
easily and intuitively characteristic heartbeat groups from a
trend graph of heartbeat waveform data, whereby a result of
automatic classification of the heartbeat waveform data is
allowed to be edited.

[0006] In the technique disclosed in Japanese Patent No.
4,824,350, however, many characteristic heartbeat groups
exist in an enormous amount of heartbeat waveform data. In
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the case where a wrong measurement point is automatically
determined by the analysis apparatus, the operator must
visually correct the measurement point to correct the result
of the automatic analysis, and therefore the correcting work
takes a lot of trouble. Also in the above-described Hotter
electrocardiography, furthermore, the operator must visually
correct the measurement point determined by the analysis
apparatus, to correct the result of the automatic analysis, and
therefore the correcting work takes much trouble.

[0007] An aspect of the disclosed subject matter provides
an automatic measurement point correction method in which
the burden on the operator who performs a work of correct-
ing a measurement point can be reduced.

[0008] Another aspect of the disclosed subject matter
provides an automatic measurement point correction appa-
ratus and program for realizing the automatic measurement
point correction method, and a computer readable storage
medium on which the automatic measurement point correc-
tion program is stored.

SUMMARY

[0009] [1] According to an aspect of the disclosed subject
matter, an automatic measurement point correction method
includes acquiring vital signs information waveform data
indicating a vital signs information waveform having a
plurality of waveforms which periodically appear on a time
axis, determining a plurality of measurement points for
measuring a predetermined measurement item of each wave-
form included in the vital signs information waveform,
thereby automatically analyzing the vital signs information
waveform data, causing the vital signs information wave-
form and measurement point displayers respectively indi-
cating the measurement points, to be displayed on a dis-
playing section, in accordance with an input operation by an
operator, correcting a first measurement point for measuring
the predetermined measurement item of a first waveform of
the plurality of waveforms, as a first correction, recording
the corrected first measurement point as a reference mea-
surement point, extracting a waveform which is analogous
to the first waveform, from the plurality of waveforms, and
based on the reference measurement point, automatically
correcting a measurement point for measuring the predeter-
mined measurement item of the extracted waveform, as a
second correction.

[0010] According to the method, the first measurement
point which is corrected in accordance with an input opera-
tion by the operator is recorded as the reference measure-
ment point. Based on the reference measurement point, the
measurement point of another waveform which is analogous
to the first waveform is automatically corrected.

[0011] Therefore, it is possible to provide an automatic
measurement point correction method in which the burden
on the operator who performs a work of correcting a
measurement point can be reduced.

[0012] According to the automatic measurement point
correction method, moreover, a diagnosis based on a result
of an analysis of a vital signs information waveform can be
quickly performed.

BRIEF DESCRIPTION OF DRAWINGS

[0013] FIG. 1 is a hardware configuration diagram illus-
trating an automatic measurement point correction apparatus
of an embodiment of the disclosed subject matter.
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[0014] FIG. 2 is a functional block diagram of a controller.
[0015] FIG. 3 is a flowchart illustrating a process of
automatically correcting an end point for measuring a QT
interval.

[0016] FIG. 4A illustrates an electrocardiogram waveform
and measurement point displaying lines which are displayed
on a displaying section before an input operation by an
operator.

[0017] FIG. 4B illustrates the electrocardiogram wave-
form and reference region which are displayed on the
displaying section immediately after the input operation by
the operator.

[0018] FIG. 4C illustrates the electrocardiogram wave-
form and measurement point displaying lines which are
displayed on the displaying section after the end points of
other heartbeat waveforms which are analogous to a desig-
nated heartbeat waveform are automatically corrected.

DETAILED DESCRIPTION OF EMBODIMENTS

[0019] Hereinafter, an embodiment of the disclosed sub-
ject matter will be described with reference to the drawings.
In the description of the embodiment, description of com-
ponents which are denoted by the same reference numerals
as those designating components that have been already
described will be omitted for the sake of convenience of
description.

[0020] FIG. 1 is a hardware configuration diagram of an
automatic measurement point correction apparatus 1 (here-
inafter, often referred to as “correction apparatus 1” for the
sake of convenience of description) of the embodiment of
the disclosed subject matter. As illustrated in FIG. 1, the
correction apparatus 1 may include a controller 2, a storage
section 3, a network interface 4, a displaying section 5, and
an input interface 6. These components are communicably
connected to one another through a bus 7.

[0021] For example, the correction apparatus 1 may be a
wearable device such as a personal computer, a smartphone,
a tablet, or an Apple Watch, or an apparatus dedicated to the
waveform analysis.

[0022] The controller 2 may include a memory and a
processor. For example, the memory is configured by a
ROM (Read Only Memory) in which various programs and
the like are stored, a RAM (Random Access Memory)
having a plurality of work area in which various programs
and the like that are to be executed by the processor, and the
like are to be stored. For example, the processor is a CPU
(Central Processing Unit), and configured so as to develop
designated programs in the various programs incorporated in
the ROM or the storage section 3, in the RAM, and execute
various processes in cooperation with the RAM.

[0023] Particularly, the processor may develop an auto-
matic measurement point correction program in the RAM,
and cooperate with the RAM to execute the automatic
measurement point correction program, thereby enabling the
controller 2 to control various operations of the correction
apparatus 1. The controller 2 and the automatic measure-
ment point correction program will be described in detail
later.

[0024] The storage section 3 is a storage device such as an
HDD (Hard Disk Drive), an SSD (Solid State Drive), or a
flash memory, and configured so as to store programs and
various data. The automatic measurement point correction
program, and electrocardiogram waveform data (an example
of the vital signs information waveform data) of the patient
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which are acquired by a Holter electrocardiogram or the like
may be stored in the storage section 3.

[0025] The network interface 4 is configured so as to
connect the correction apparatus 1 to a communication
network such as a LAN (Local Area Network) or the
Internet. For example an analysis result obtained by the
correction apparatus 1 may be transmitted to a host com-
puter placed on a LAN, through the network interface 4.
Alternatively, the electrocardiogram waveform data may be
wirelessly transmitted from a Holter electrocardiogram
through the network interface 4.

[0026] The displaying section 5 is configured so as to
display an electrocardiogram waveform (an example of the
vital signs information waveform) and measurement point
displaying lines which will be described later. For example,
the displaying section 5 is a liquid crystal display, an organic
EL display, or the like.

[0027] The input interface 6 is configured so as to receive
an input operation performed by the operator who operates
the correction apparatus 1, and, for example, is a touch panel
which is overlaid on the displaying section 5, operation
buttons which are attached to a housing, a mouse, a key-
board, or the like. While checking the electrocardiogram
waveform displayed on the displaying section 5, the opera-
tor can perform a predetermined operation on the correction
apparatus 1 through the input interface 6.

[0028] FIG. 2 is a functional block diagram of the con-
troller 2. As illustrated in FIG. 2, the controller 2 may
include an acquiring section 21, an input receiving section
22, an analyzing section 23, a display controlling section 24,
and a recording section 25.

[0029] The acquiring section 21 acquires electrocardio-
gram waveform data which are stored in the storage section
3, or which are received through the network interface 4.
The electrocardiogram waveform data are data indicating an
electrocardiogram waveform having a plurality of heartbeat
waveforms that periodically appear on a time axis, and
function as an example of the vital signs information wave-
form data.

[0030] The input receiving section 22 produces an opera-
tion signal corresponding to an input operation which is
performed by the operator through the input interface 6. The
analyzing section 23 analyzes the electrocardiogram wave-
form data, and may include an automatic analyzing section
26, a first correcting section 27, a second correcting section
28, and at extracting section 29. The automatic analyzing
section 26 automatically analyzes the electrocardiogram
waveform data. Particularly, the automatic analyzing section
26 determines the start points S and end points E (see FIG.
4A) of a plurality of QT intervals for measuring the QT
interval of each heartbeat waveform contained in a plurality
of electrocardiogram waveforms, and then calculates the QT
interval. Here, the QT interval means the interval from the
start of the Q wave of a heartbeat waveform to the end of the
T wave. The QT interval is an example of the measurement
item and the start point S and end point E of the QT interval
function as an example of the measurement points. The
functions of the first correcting section 27, the second
correcting section 28, and the extracting section 29 will be
described later.

[0031] The display controlling section 24 produces an
electrocardiogram waveform based on the electrocardio-
gram waveform data acquired by the acquiring section 21,
and causes the produced electrocardiogram waveform to be
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displayed on the displaying section 5. Moreover, the display
controlling section 24 causes measurement point displaying
lines Ls, Le (see FIG. 4A) respectively indicating the start
point S and end point E of the QT interval which are
acquired by the analyzing section 23, to be displayed on the
displaying section 5 in a manner overlapping the electro-
cardiogram waveform. The measurement point displaying
lines Ls, Le are examples of the measurement point display-
ers. The measurement point displayers are not particularly
limited as far as they can display the measurement points,
and may be arrows, dots, or the like in place of the lines.
[0032] The recording section 25 records an analysis result
(for example, the QT interval of each heartbeat waveform,
the start point S, the end point E, and a reference end point
which will be described later) acquired by the analyzing
section 23. The data which are recorded by the recording
section 25 may be stored in the storage section 3.

[0033] Next, a process of automatically correcting the end
point E for measuring the QT interval which is an example
of the measurement point will be described with reference to
FIGS. 3 and 4A to 4C. FIG. 3 is a flowchart illustrating the
process of automatically correcting the end point E of the
QT interval. FIG. 4A illustrates an electrocardiogram wave-
form and measurement point displaying lines Ls, Le which
are displayed on the displaying section 5 before an input
operation by the operator. FIG. 4B illustrates the electrocar-
diogram waveform and reference region Rr which are dis-
played on the displaying section ¢ immediately after the
input operation by the operator. FIG. 4C illustrates the
electrocardiogram waveform and measurement point dis-
playing lines Ls, Le which are displayed on the displaying
section 5 after the end points E of other heartbeat waveforms
which are analogous to a heartbeat waveform Wr (first
waveform) are automatically corrected. The process illus-
trated in FIG. 3 is performed on the assumption that the
operator uses the present disclosed subject matter in order to
corrects the end point E of the QT interval. In the case where
the operator does not think a correction of the end point E
of the QT interval is necessary (namely, in the case where
the end point E which is determined by the automatic
analyzing section 26 is correct), the process of measuring the
QT interval is ended in step S13.

[0034] As illustrated in the flowchart of FIG. 3, the
acquiring section 21 acquires in step S11 the electrocardio-
gram waveform data which are stored in the storage section
3, or which are received through the network interface 4. In
step S12, the automatic analyzing section 26 determines the
start point S and end point E for measuring the QT interval
of each heartbeat waveform of the electrocardiogram wave-
form, thereby calculating the QT intervals of the electrocar-
diogram waveform data. The recording section 26 records
the QT interval, start point S, and end point E of each
heartbeat waveform which are analyzed by the automatic
analyzing section 26.

[0035] As illustrated in FIG. 4A, next, the display con-
trolling section 24 causes in step S13 a plurality of mea-
surement point displaying lines Ls respectively indicating
the start points S, and a plurality of measurement point
displaying lines Le respectively indicating the end points E,
to be displayed on the displaying section 5 while overlap-
ping the electrocardiogram waveform.

[0036] Here, the automatic analyzing section 26 deter-
mines the start points S and the end points E by using a
well-known calculation technique. However, it is difficult
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for the automatic analyzing section 26 to determine the
correct end points E. Particularly, the automatic analyzing
section 26 tends to erroneously recognize the end point E to
be in the vicinity of the peak of the T wave. As illustrated in
FIG. 4A, therefore, the measurement point displaying lines
Le are not displayed at respective correct positions, and
some measurement point displaying lines Le are displayed at
positions in the vicinities of T waves, respectively. By
contrast, the start points S can be determined with a rela-
tively high accuracy by the automatic analyzing section 26.
As illustrated in FIG. 4A, therefore, the measurement point
displaying lines Ls are displayed at correct positions.

[0037] When an input operation is then performed on the
input interface 6 by the operator (YES in step S14), the input
receiving section 22 produces an operation signal corre-
sponding to the input operation, In accordance with the
operation signal produced by the input receiving section 22,
thereafter, the first correcting section 27 corrects the end
point E (first measurement point) for measuring the QT
interval of the heartbeat waveform Wr (first waveform) (step
S15). In the case where an input operation is not performed
on the input interface 6 by the operator (NO in step S14), by
contrast, the input receiving section 22 waits until the input
operation is input.

[0038] As illustrated in FIG. 4B, when the operator sets
the reference region Rr of the heartbeat waveform Wr
through the input interface 6, specifically, the reference
region Rr is displayed on the displaying section 5 while
overlapping the electrocardiogram waveform. The left
boundary line Bs of the reference region Rr indicates the
start point S of the QT interval of the heartbeat waveform
Wr, and the right boundary line Be indicates the end point E
of the QT interval of the heartbeat waveform Wr. When the
operator sets the reference region Rr with respect to the
heartbeat waveform Wr so that the left boundary line Bs
corresponds to the start point S, and the right boundary line
Be corresponds to the end point E, namely, the input
receiving section 22 produces an operation signal corre-
sponding to the input operation by the operator. The input
receiving section 22 transmits the operation signal to the first
correcting section 27, and, in accordance with the operation
signal, the first correcting section 27 corrects the end point
E of the QT interval of the heartbeat waveform Wr which is
stored in the recording section 25 (step S15). Thereafter, the
recording section 25 records the end point E which is
corrected by the first correcting section 27, as the reference
end point Er (reference measurement point) (step S16).

[0039] Next, the extracting section 29 extracts heartbeat
waveforms which are analogous to the heartbeat waveform
Wr designated by the operator, from the electrocardiogram
waveform (step S17). Here, the extracting section 29
extracts heartbeat waveforms which are analogous to the
heartbeat waveform Wr by using a correlation function or a
minimum distance method. The heartbeat waveforms which
are analogous to the heartbeat waveform Wr may be deter-
mined based on a predetermined similarity. When the simi-
larity between the heartbeat waveform Wr and another
heartbeat waveform is equal to or larger than the predeter-
mined similarity, for example, it is determined that the other
heartbeat waveform is analogous to the heartbeat waveform
Wr. In the case where the similarity between the heartbeat
waveform Wr and another heartbeat waveform is smaller
than the predetermined similarity, by contrast, it is deter-
mined that the other heartbeat waveform is not analogous to
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the heartbeat waveform Wr. The operator may adequately
change the predetermined similarity through the input intet-
face 6.

[0040] Next, the second correcting section 28 automati-
cally corrects the end points E for measuring the QT
intervals which are extracted by the extracting section 29,
based on the reference end point Er recorded by the record-
ing section 25 (step S18). Thereafter, the recording section
25 records the end points which are corrected by the second
correcting section 28. As illustrated in FIG. 4C, the display
controlling section 24 causes the measurement point dis-
playing lines Le respectively indicating the corrected end
points E, and the measurement point displaying lines Ls to
be displayed on the displaying section 5 while overlapping
the electrocardiogram waveform (step S19). In the embodi-
ment, the description has been made assuming that the
positions where the measurement point displaying lines Ls
illustrated in FIG. 4C are displayed are identical with those
where the measurement point displaying lines Ls illustrated
in FIG. 4A are displayed.

[0041] According to the embodiment, the end point E
which is corrected in accordance with an input operation by
the operator is recorded as the reference end point Er, and
the end points E of other heartbeat waveforms which are
analogous to the heartbeat waveform Wr are automatically
corrected based on the reference end point Er. In this regard,
the QT interval is a measurement item which is hardly
automatically measured, and therefore an analysis apparatus
or the like tends to erroneously determine the end point E for
measuring the QT interval. Therefore, the operator must
manually correct all end points E which are erroneously
determined, and the work of correcting end points E requires
significant effort.

[0042] According to the embodiment, as described above,
it 1s possible to provide the automatic measurement point
correction apparatus 1 and automatic measurement point
correction method in which the burden on the operator who
performs a work of correcting the end points E can be
reduced. When the automatic measurement point correction
apparatus 1 or the automatic measurement point correction
method is used, a diagnosis based on a result of analyzing an
electrocardiogram waveform can be quickly performed, and
more rapid medical service can be provided to the patient.
[0043] The automatic measurement point correction appa-
ratus 1 and automatic measurement point correction method
of the embodiment are advantageously used particularly in
an electrocardiogram waveform having a large number of
heartbeat waveforms.

[0044] According to the embodiment, the measurement
point displaying line Le indicating the measurement point E
which is corrected by the second correcting section 28 is
displayed on the displaying section 5, and therefore the
operator can visually check whether the corrected end point
E is correct or not.

[0045] The embodiment has been described assuming that,
when the reference region Rr illustrated in FIG. 4B is set, the
first correcting section 27 corrects the end point E of the
heartheat waveform Wr. Various other examples of the
operation by the operator may be employed. For example, it
may be contemplated that the operator slides an measure-
ment point displaying line Le (first measurement point
displayer) which is displayed at an erroneous position, to the
correct position through the input interface 6 such as a touch
panel. In this case, the first correcting section 27 corrects the
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end point E of the heartbeat waveform Wr in accordance
with the sliding operation which is performed on an mea-
surement point displaying line Le by the operator, and then
the second correcting section 28 automatically corrects the
end points E of other heartbeat waveforms which are analo-
gous to the heartbeat waveform Wr.

[0046] The automatic measurement point correction appa-
ratus 1 of the embodiment may be realized in hardware or
software. In order to realize the automatic measurement
point correction apparatus 1 in software, for example, an
automatic measurement point correction program may be
pre-installed in the storage section 3 or the ROM. Alterna-
tively, the automatic measurement point correction program
may be stored on a computer readable storage medium such
as a magnetic disk, an optical disk (a CD-ROM, a DVD, or
the like), a magneto-optical disk (an MD or the like), an SD
card, or a USB memory. In the alternative, when the storage
medium is connected to the automatic measurement point
correction apparatus 1, the automatic measurement point
correction program which is stored in the storage medium is
incorporated into the storage section 3. Then, the program
incorporated in the storage section 3 is loaded into the RAM,
the processor executes the loaded program, and as a result
the controller 2 executes the various processes illustrated in
FIG. 3. In other words, when the program is executed by the
processor, the controller 2 functions as the acquiring section
21, the input receiving section 22, the analyzing section 23,
the display controlling section 24, and the recording section
25.

[0047] Alternatively, the automatic measurement point
correction program may be downloaded from a computer on
a network such as the Internet or a LAN, through the
network interface 4. Also in the alternative, similarly, the
downloaded program is incorporated into the storage section
3.

[0048] Although the embodiment of the disclosed subject
matter has been describe& it is a matter of course that the
technical scope of the disclosed subject matter should not be
limitedly interpreted by the description of the embodiment.
Tt should be understood by those skilled in the art that the
embodiment is a mere example, and may be variously
changed within the scope of the disclosed subject matter as
defined in the claims. The technical scope of the disclosed
subject matter should be determined based on the scope of
the disclosed subject matter as defined in the claims, and the
scope of equivalence thereof.

[0049] Although, in the embodiment, only the QT interval
is described as the measurement item, the embodiment is not
limited to this. In place of the QT interval, for example, the
RR interval or the like may be used as the measurement
item. The RR interval means the interval between the R
waves of adjacent heartbeat waveforms. In the case where
the RR interval is the measurement item, the measurement
point of the RR interval can be automatically corrected in
accordance with a method which is substantially identical
with the method of automatically correcting the end point E
which is illustrated in FIGS. 3 to 4C.

[0050] Although, in the embodiment, only the automatic
correction of the end point E of the QT interval is described,
the embodiment is not limited to this. For example, only the
start point S of the QT interval may be automatically
corrected, or both the start point S and end point E of the QT
interval may be automatically corrected. The method of
automatically correcting the start point S is substantially
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identical with the method of automatically correcting the
end point E which is illustrated in FIGS. 3 to 4(c). This is
similarly applicable also to the RR interval and the like.
[0051] Although, in the embodiment, only electrocardio-
gram waveform data are described as the the vital signs
information waveform data, the embodiment is not limited
to this. The automatic measurement point correction appa-
ratus and method of the embodiment may be applied to any
kind of vital signs information waveform as far as the
waveform has a plurality of waveforms which periodically
appear on the time axis, such as pulsewaves. Namely, the
automatic measurement point correction apparatus of the
embodiment is particularly useful in the case where the
operator must manually correct a plurality of measurement
points for measuring a predetermined measurement item of
a vital signs information waveform.

[0052] [1] According to an aspect of the disclosed subject
matter, an automatic measurement point correction method
includes acquiring vital signs information waveform data
indicating a vital signs information waveform having a
plurality of waveforms which periodically appear on a time
axis, determining a plurality of measurement points for
measuring a predetermined measurement item of each wave-
form included in the vital signs information waveform,
thereby automatically analyzing the vital signs information
waveform data, causing the vital signs information wave-
form and measurement point displayers respectively indi-
cating the measurement points, to be displayed on a dis-
playing section, in accordance with an input operation by an
operator, correcting a first measurement point for measuring
the predetermined measurement item of a first waveform of
the plurality of waveforms, as a first correction, recording
the corrected first measurement point as a reference mea-
surement point, extracting a waveform which is analogous
to the first waveform, from the plurality of waveforms, and
based on the reference measurement point, automatically
correcting a measurement point for measuring the predeter-
mined measurement item of the extracted waveform, as a
second correction.

[0053] [2] In the automatic measurement point correction
method of [1], in the first correction, the first measurement
point is corrected in accordance with a predetermined opera-
tion by the operator, the operation being performed on a first
measurement point displayer indicating the first measure-
ment point.

[0054] With the method of [2], the operator can perform
the predetermined operation on the first measurement point
displayer while viewing the first measurement point dis-
player. The first measurement point is corrected through the
predetermined operation by the operator.

[0055] [3] In the automatic measurement point correction
method of [1] or [2], in the extracting, a waveforms which
is analogous to the first waveform is extracted from the
plurality of waveforms by using a correlation function or a
minimum distance method.

[0056] With the method of [3], when a correlation function
or a minimum distance method is used, a waveform which
is analogous to the first waveform can be extracted from the
waveforms.

[0057] [4] In the automatic measurement point correction
method of any one of [1] to [3] claim 1 further comprising
causing a measurement point displayer indicating the mea-
surement point which is corrected in the second correcting
step, to be displayed on the displaying section.
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[0058] Since the measurement point displayer indicating
the measurement point which is corrected in the second
correcting step is displaved on the displaying section, the
operator can visually check whether the corrected measure-
ment point is correct or not with the method of [4].

[0059] [5] In the automatic measurement point correction
method of any one of [1] to [4], the vital signs information
waveform is an electrocardiogram waveform having a plu-
rality of heartbeat waveforms which periodically appear on
the time axis.

[0060] The automatic measurement point correction
method of [5] is advantageously used particularly in an
electrocardiogram waveform having a large number of
heartbeat waveforms.

[0061] [6] The automatic measurement point correction
method of [5], the predetermined measurement item
includes a QT interval.

[0062] The QT interval is a measurement item which is
hardly automatically measured. Particularly, an analysis
apparatus or the like tends to erroneously determine a
measurement point for measuring the QT interval. Accord-
ing to the method of [6], the burden on the operator who
performs a work of correcting a measurement point for
measuring the QT interval can be largely reduced.

[0063] [7] In the automatic measurement point correction
method of [6], the first measurement point corresponds to
the end point of the QT interval, and the measurement point
for the waveform which is extracted in the extracting step
corresponds to the end point of the QT interval.

[0064] It is particularly difficult to, among measurement
points for the QT interval, automatically determine a mea-
surement point corresponding to the end point of the QT
interval. According to the method of [7], the measurement
point corresponding to the end point of the QT interval of
another waveform which is analogous to the first waveform
is automatically corrected based on the reference measure-
ment point corresponding to the end point of the QT interval.
Therefore, the burden on the operator who performs a work
of correcting the measurement point corresponding to the
end point of the QT interval can be largely reduced.

[0065] [8] According to another aspect of the disclosed
subject matter, an automatic measurement point correction
apparatus includes an acquiring section that acquires vital
signs information waveform data indicating a vital signs
information waveform having a plurality of waveforms that
periodically appear on a time axis, an automatically analyz-
ing section that determines a plurality of measurement
points for measuring a predetermined measurement item of
each waveform included in the vital signs information
waveform, thereby automatically analyzing the vital signs
information waveform data, a display controlling section
that causes the vital signs information waveform and mea-
surement point displayers respectively indicating the mea-
surement points, to be displayed on a displaying section, a
first correcting section that, in accordance with an input
operation by an operator, corrects a first measurement point
for measuring the predetermined measurement item of a first
waveform of the plurality of waveforms, a recording section
that records the corrected first measurement point as a
reference measurement point, an extracting section that
extracts a waveform that is analogous to the first waveform,
from the plurality of waveforms, and a second correcting
section that, based on the reference measurement point,
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automatically corrects a measurement point for measuring
the predetermined measurement item of the extracted wave-
form.

[0066] According to the configuration of [8], the first
measurement point which is corrected in accordance with an
input operation by the operator is recorded as the reference
measurement point. Based on the reference measurement
point, the measurement point of another waveform which is
analogous to the first waveform is automatically corrected.

[0067] Therefore, it is possible to provide an automatic
measurement point correction apparatus in which the burden
on the operator who performs a work of correcting a
measurement point can be reduced.

[0068] When the automatic measurement point correction
apparatus is used, a diagnosis based on a result of an analysis
of a vital signs information waveform can be quickly
performed.

[0069] [9] According to another aspect of the disclosed
subject matter, a computer readable storage medium stores
an automatic measurement point correction program which
causes a computer to perform an automatic correction pro-
cess for cormrecting a measurement point. The process
includes acquiring vital signs information waveform data
indicating a vital signs information waveform having a
plurality of waveforms which periodically appear on a time
axis, determining a plurality of measurement points for
measuring a predetermined measurement item of each wave-
form included in the vital signs information waveform,
thereby automatically analyzing the vital signs information
waveform data, causing the vital signs information wave-
form and measurement point displayers respectively indi-
cating the measurement points, to be displayed on a dis-
playing section, in accordance with an input operation by an
operator, correcting a first measurement point for measuring
the predetermined measurement item of a first waveform of
the plurality of waveforms, as a first correction, recording
the corrected first measurement point as a reference mea-
surement point, extracting a waveform which is analogous
to the first waveform, from the plurality of waveforms, and
based on the reference measurement point, automatically
correcting a measurement point for measuring the predeter-
mined measurement item of the extracted waveform, as a
second correction.

[0070] According to the configuration of [9] the first
measurement point which is corrected in accordance with an
input operation by the operator is recorded as the reference
measurement point. Based on the reference measurement
point, the measurement point of another waveform which is
analogous to the first waveform is automatically corrected.
[0071] Therefore, it is possible to provide an automatic
measurement point correction program in which the burden
on the operator who performs a work of correcting a
measurement point can be reduced.

[0072] When the automatic measurement point correction
program is used, a diagnosis based on a result of an analysis
of a vital signs information waveform can be quickly
performed.

[0073] According to the disclosed subject matter, it is
possible to provide an automatic measurement point correc-
tion method in which the burden on the operator who
performs a work of correcting a measurement point can be
reduced.

What is claimed is:

1. An automatic measurement point correction method
comprising:
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acquiring vital signs information waveform data indicat-
ing a vital signs information waveform having a plu-
rality of waveforms which periodically appear on a
time axis:

determining a plurality of measurement points for mea-

suring a predetermined measurement item of each
waveform included in the vital signs information wave-
form, thereby automatically analyzing the vital signs
information waveform data;

causing the vital signs information waveform and mea-

surement point displayers respectively indicating the
measurement points, to be displayed on a displaying
section;

in accordance with an input operation by an operator,

correcting a first measurement point for measuring the
predetermined measurement item of a first waveform of
the plurality of waveforms, as a first correction;

recording the corrected first measurement point as a

reference measurement point;
extracting a waveform which is analogous to the first
waveform, from the plurality of waveforms; and

based on the reference measurement point, automatically
correcting a measurement point for measuring the
predetermined measurement item of the extracted
waveform, as a second correction.

2. The automatic measurement point correction method
according to claim 1, wherein, in the first correction, the first
measurement point is corrected in accordance with a pre-
determined operation by the operator, the operation being
performed on a first measurement point displayer indicating
the first measurement point.

3. The automatic measurement point correction method
according to claim 1, wherein, in the extracting, a waveform
which is analogous to the first waveform is extracted from
the plurality of waveforms by using a correlation function or
a Minh/PIM distance method.

4. The automatic measurement point correction method
according to claim 1 further comprising causing a measure-
ment point displayer indicating the measurement point
which is corrected in the second correcting step, to be
displayed on the displaying section.

5. The automatic measurement point correction method
according to claim 1, wherein the vital signs information
waveform is an electrocardiogram waveform having a plu-
rality of heartbeat waveforms which periodically appear on
the time axis.

6. The automatic measurement point correction method
according to claim 5, wherein the predetermined measure-
ment item includes a QT interval.

7. The automatic measurement point correction method
according to claim 6, wherein the first measurement point
corresponds to the end point of the QT interval, and

the measurement point for the waveform which is

extracted in the extracting step corresponds to the end
point of the QT interval.

8. An automatic measurement point correction apparatus
comprising:

an acquiring section that acquires vital signs information

waveform data indicating a vital signs information
waveform having a plurality of waveforms that peri-
odically appear on a time axis;

an automatically analyzing section that determines a

plurality of measurement points for measuring a pre-
determined measurement item of each waveform
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included in the vital signs information waveform,
thereby automatically analyzing the vital signs infor-
mation waveform data;

a display controlling section that causes the vital signs
information waveform and measurement point display-
ers respectively indicating the measurement points, to
be displayed on a displaying section:

a first correcting section that, in accordance with an input
operation by an operator, corrects a first measurement
point for measuring the predetermined measurement
item of a first waveform of the plurality of waveforms;

a recording section that records the corrected first mea-
surement point as a reference measurement point;

an extracting section that extracts a waveform that is
analogous to the first waveform, from the plurality of
waveforms; and

a second correcting section that, based on the reference
measurement point, automatically corrects a measure-
ment point for measuring the predetermined measure-
ment item of the extracted waveform.

9. The automatic measurement point correction apparatus
according to claim 8, wherein the first correcting section
corrects the first measurement point in accordance with a
predetermined operation by the operator, the operation being
performed on a first measurement point displayer indicating
the first measurement point.

10. The automatic measurement point correction appara-
tus according to claim 8, wherein the extracting section
extracts a waveform which is analogous to the first wave-
form, from the plurality of waveforms by using a correlation
function or a minimum distance method.

11. The automatic measurement point correction appara-
tus according to claim 8, wherein the display controlling
section causes a measurement point displayer indicating the
measurement point which is corrected by the second cor-
recting section, to be displayed on the displaying section.

12. The automatic measurement point correction appara-
tus according to claim 8, wherein the vital signs information
waveform is an electrocardiogram waveform having a plu-
rality of heartbeat waveforms which periodically appear on
the time axis.

13. The automatic measurement point correction appara-
tus according to claim 12, wherein the predetermined mea-
surement item includes a QT interval.

14. The automatic measurement point correction appara-
tus according to claim 13, wherein the first measurement
point corresponds to the end point of the QT interval, and

the measurement point for the waveform which is
extracted in the extracting section indicates the end
point of the QT interval.

15. A computer readable storage medium storing an
automatic measurement point correction program which
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causes a computer to perform an automatic correction pro-
cess for correcting a measurement point, the process com-
prising:

acquiring vital signs information waveform data indicat-

ing a vital signs information waveform having a plu-
rality of waveforms which periodically appear on a
time axis:

determining a plurality of measurement points for mea-

suring a predetermined measurement item of each
waveform included in the vital signs information wave-
form, thereby automatically analyzing the vital signs
information waveform data;

causing the vital signs information waveform and mea-

surement point displayers respectively indicating the
measurement points, to be displayed on a displaying
section;

in accordance with an input operation by an operator,

correcting a first measurement point for measuring the
predetermined measurement item of a first waveform of
the plurality of waveforms, as a first correction:

recording the corrected first measurement point as a

reference measurement point;
extracting a waveform Which is analogous to the first
waveform, from the plurality of waveforms; and

based on the reference measurement point, automatically
correcting a measurement point for measuring the
predetermined measurement item of the extracted
waveform, as a second correction.

16. The computer storage medium according to claim 15,
wherein, in the first correction, the first measurement point
is corrected in accordance with a predetermined operation
by the operator, the operation being performed on a first
measurement point displayer indicating the first measure-
ment point.

17. The computer storage medium according to claim 15,
wherein, in the extracting, a waveforms which is analogous
to the first waveform is extracted from the plurality of
waveforms by using a correlation function or a minimum
distance method.

18. The computer storage medium according to claim 15
further comprising causing a measurement point displayer
indicating the measurement point which is corrected in the
second correcting step, to be displayed on the displaying
section.

19. The computer storage medium according to claim 15,
wherein the vital signs information waveform is an electro-
cardiogram waveform having a plurality of heartbeat wave-
forms which periodically appear on the time axis.

20. The computer storage medium according to claim 19,
wherein the predetermined measurement item includes a QT
interval.
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