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Description
BACKGROUND

[0001] Theinvention relates to a biological information
displaying apparatus and a biological information dis-
playing method.

[0002] WO 2013/048980 A1 relates to generating and
displaying an electrogram summary for use by physicians
orother clinicians. US 2011/077541 A1 relates to a meth-
od and a system for characterizing cardiac signal mor-
phology using K-fit analysis. US 2007/0260147 A1 re-
lates to a system and a method for monitoring cardiac
signal activity. US 2008/0125824 A1 relates to a method
for identifying arrhythmia episodes. WO 2012/158720 A1
relates to a dynamic central monitoring station. US
2003/204146 A1 relates to an apparatus and a method
for analyzing cardiac data.

[0003] Adoctor orthe like checks a temporal transition
of measurement values of biological information wave-
forms which are produced repeatedly and continuously
from the living body of a patient, thereby knowing the
condition of the patient to detect an abnormality.

[0004] As a technique for easily displaying a desired
one of arrhythmia waveforms which are measured bio-
logical information waveforms, the following technique is
known. In a patient monitoring device, the screen is di-
vided into two areas, a list of a plurality of registered com-
pressed waveforms of arrhythmia is displayed in one of
the areas, and one of the listed compressed waveforms
which one is designated by the user is enlargedly dis-
played in the other area. According to the configuration,
the user can easily select and designate a desired wave-
form from the listed compressed waveforms, and there-
fore a desired one of the measured arrhythmia wave-
forms can be easily displayed (JP-A-9-051880).

[0005] In the case where arrhythmia continuously oc-
curs for a long time, however, a situation often occurs
where waveforms before and at the initial timing of the
occurrence of arrhythmia, and those just before and after
termination of arrhythmia must be compared to each oth-
er to check a change of the rhythm. In the above-de-
scribed prior art, when arrhythmia continuously occurs
for a long time, a page turning operation must be per-
formed a number of times in order that waveforms in the
vicinity of the initial timing of the occurrence of arrhythmia,
and that in the vicinity of the termination of arrhythmia
are checked in the waveforms which are enlargedly dis-
played. This produces a problem in that it is impossible
to quickly check a rhythm change in waveforms before
and after the occurrence of arrhythmia, and that before
and after the termination.

[0006] The invention has been conducted in order to
solve the problem. Itis an object of the invention to enable
a change of the rhythm to be checked easily and instan-
taneously in the following manner. Namely, abnormal bi-
ological information waveforms are detected from con-
tinuous biological information waveforms. A first wave-
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form group and a second waveform group are simulta-
neously displayed. The first waveform group consists of
continuous biological information waveforms including:
an abnormal biological information waveform which is
produced initially in abnormal biological information
waveforms that are produced in a duration when abnor-
mal biological information waveforms are continued; and
a biological information waveform which is produced just
before the production of the initial abnormal biological
information waveform. The second waveform group con-
sists of continuous biological information waveforms in-
cluding: an abnormal biological information waveform
which is last produced; and a biologicalinformation wave-
form which is produced just after the production of the
last abnormal biological information waveform.

[0007] According to the configuration, evenin the case
where arrhythmia continuously occurs for a long time,
the waveforms at the initial timing of and before the oc-
currence of arrhythmia, and those just before and after
termination of arrhythmia can be compared to each other
at one time, thereby enabling a change of the rhythm to
be checked easily and instantaneously.

SUMMARY

[0008] According to the invention, the problem can be
solved by the following means.

(1) A biological information displaying apparatus as
defined in claim 1.

(2) A biological information displaying method as de-
fined in claim 6.

[0009] Abnormal biological information waveforms are
detected from continuous biological information wave-
forms. Then, a first waveform group consisting of contin-
uous biological information waveforms including: an ab-
normal biological information waveform which is pro-
duced initially in abnormal biological information wave-
forms which are produced in a duration when abnormal
biological information waveforms are continued; and a
biological information waveform which is produced just
before the production of the initial abnormal biological
information waveform, and a second waveform group
consists of continuous biological information waveforms
including: an abnormal biological information waveform
which is last produced; and a biological information wave-
form is produced just after the production of the last ab-
normal biological information waveform are simultane-
ously displayed. According to the configuration, even in
the case where arrhythmia continuously occurs for a long
time, the waveforms at the initial timing of and before the
occurrence of arrhythmia, and those just before and after
termination of arrhythmia can be compared to each other
at one time. Therefore, a change of the rhythm can be
checked easily and instantaneously.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0010]

Fig. 1 is a block diagram of a biological information
displaying system including a biological information
displaying apparatus of a first embodiment of the in-
vention.

Fig. 2 is a view showing a display screen on which
the initial and last arrhythmia waveforms included in
abnormal waveform groups of an electrocardiogram
are simultaneously displayed in a display section of
the biological information displaying apparatus.
Fig. 3 is a view showing a flowchart of a biological
information displaying method of the first embodi-
ment of the invention.

Figs. 4A to 4C are views each showing a part of the
state of the display section which displays images
showing a change and the like of an electrocardio-
gram that are caused in a duration between the initial
and last arrhythmia waveforms.

DETAILED DESCRIPTION OF EMBODIMENTS

[0011] Hereinafter, a biological information displaying
apparatus and method of embodiments of the invention
will be described in detail with reference to the drawings.

(First embodiment)

[0012] Fig. 1 is a block diagram of a biological infor-
mation displaying system including a biological informa-
tion displaying apparatus of a first embodiment of the
invention.

[0013] As shown in Fig. 1, the biological information
displaying system is configured by connecting an exter-
nal storage device 20 and a power supplying apparatus
30 to the biological information displaying apparatus 10.
[0014] The biological information displaying apparatus
10 may be configured by, for example, a personal com-
puter. The external storage device 20 may be configured
by an SD memory card in which, when attached to a
Holter electrocardiogram monitor or the like, an electro-
cardiogram that is biological information is recorded, and
which is attachable to and detachable from the personal
computer. The power supplying apparatus 30 is an ap-
paratus which supplies electric power for driving the bi-
ological information displaying apparatus 10, to the ap-
paratus 10, and may be configured so as to have a sec-
ondary battery or the like.

[0015] Whenthe external storage device 20is attached
to the biological information displaying apparatus 10, the
apparatus reads measured biological information which
is stored in the external storage device 20, and analyzes
the biological information to detect abnormal biological
information waveforms is continuous biological informa-
tion waveforms. The biological information displaying ap-
paratus 10 simultaneously displays: a biological informa-
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tion waveform which is produced initially in abnormal bi-
ological information waveforms in a duration when ab-
normal biological information waveforms are continued;
a biological information waveform which is produced just
before the production of the initial abnormal biological
information waveform; an abnormal biological informa-
tion waveform which is last produced; and a biological
information waveform which is produced just after the
production of the last abnormal biological information
waveform.

[0016] Biological information is a set of biological in-
formation waveforms which are physiological information
that is periodically produced by a living body, and, for
example, an electrocardiogram. However, the biological
information is not limited to this, and, for example, may
be respiratory waveforms which are used in diagnosis of
sleep apnea syndrome and the like. A biological informa-
tion waveform is a unit waveform constituting biological
information, and, for example, an electrocardiogram
waveform per heart beat. For example, an electrocardi-
ogram waveform may be defined as a waveform extend-
ing from an arbitrary R wave in an electrocardiogram to
the next appearing R wave. An abnormal biological in-
formation waveform is, for example, an electrocardio-
gram waveform of arrhythmia (hereinafter, referred to as
"arrhythmia waveform").

[0017] In the following description, for the sake of sim-
plicity, an electrocardiogram, an electrocardiogram
waveform, and an arrhythmia waveform will be used as
examples of biological information, a biological informa-
tion waveform, and an abnormal biological information
waveform, respectively.

[0018] The biological information displaying apparatus
10 has a central processing device 11, an internal storage
device 12, a display control section 13, and a display
section 14.

[0019] The central processing device 11 constitutes
the analyzing unitin the invention, and the display control
section 13, the display section 14, and the central
processing device 11 constitute the displaying unit.
[0020] The central processing device 11 may be con-
figured by a CPU (Central Processing Unit).

[0021] The central processingdevice 11 reads a meas-
ured electrocardiogram from the external storage device
20 connected to the biological information displaying ap-
paratus 10, and analyzes the electrocardiogram to detect
an arrhythmia waveform from continuous biological in-
formation waveforms. The central processing device 11
causes a basic waveform pattern of an arrhythmia wave-
form to be previously recorded in the internal storage
device 12, and compares the basic waveform pattern of
an arrhythmia waveform with the measured electrocar-
diogram waveform. An electrocardiogram waveform
which is similar to the basic waveform pattern of the ar-
rhythmia waveform is detected as an arrhythmia wave-
form.

[0022] The central processing device 11 detects also
that the arrhythmia waveform is continuous. Namely, the
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central processing device 11 detects an abnormal wave-
form group consisting of arrhythmia waveforms included
in a duration when arrhythmia waveforms are continued.
Then, the arrhythmia waveform which is produced initially
in the abnormal arrhythmia waveforms included in the
abnormal waveform group (hereinafter, the waveform is
referred to as "initial arrhythmia waveform"), and that
which is produced last (hereinafter, the waveform is re-
ferred to as "last arrhythmia waveform") are simultane-
ously displayed on the display section 14. Namely, the
central processing device 11 causes the initial arrhythmia
waveform which is produced initially in the abnormal ar-
rhythmia waveforms thatare produced in aduration when
arrhythmia is continued, and the last arrhythmia wave-
form which is produced last, to be simultaneously dis-
played on the display section 14. At this time, the central
processing device 11 can cause the initial arrhythmia
waveform to be displayed together with an electrocardi-
ogram waveform which is adjacent to the initial arrhyth-
mia waveform, on the display section 14, and the last
arrhythmia waveform to be displayed together with an
electrocardiogram waveform which is adjacent to the last
arrhythmia waveform, on the display section 14. A wave-
form group consisting of continuous electrocardiogram
waveforms including the initial arrhythmia waveform and
the electrocardiogram waveform which is adjacent to the
initial arrhythmia waveform constitutes a first waveform
group. A waveform group consisting of continuous elec-
trocardiogram waveforms including the last arrhythmia
waveform and the electrocardiogram waveform which is
adjacent to the last arrhythmia waveform constitutes a
second waveform group. The first waveform group in-
cludes the initial arrhythmia waveform and the electro-
cardiogram waveform produced just before the produc-
tion of the initial arrhythmia waveform. The second wave-
form group includes the arrhythmia waveform which is
produced last, and the electrocardiogram waveform pro-
duced just after the production of the last arrhythmia
waveform.

[0023] The number of the electrocardiogram wave-
form(s) to be displayed together with the initial arrhythmia
waveform, and that of the electrocardiogram wave-
form(s) to be displayed together with the last arrhythmia
waveform can be adequately changed in accordance
with, for example, a disease suspected in the subject.
[0024] Inthe case where continuous arrhythmia wave-
forms are intermittently produced, the central processing
device 11 causes the initial and last arrhythmia wave-
forms included in each abnormal waveform group, to be
simultaneously displayed on the display section 14.
[0025] The central processing device 11 analyzes the
name of the kind of the abnormal biological information
waveform, such as the PAF (Paroxysmal Atrial Fibrilla-
tion), the duration time when the arrhythmia waveform is
continued, the number of continuous beats of arrhythmia
which is the number of heart beats included in the dura-
tion time, and the BPM (Beat Per Minute) in the duration
time, based on the electrocardiogram. The central
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processing device 11 may cause the name of the kind of
the abnormal biological information waveform, duration
time of arrhythmia, number of continuous beats of ar-
rhythmia, and BPM in the duration time, to be displayed
simultaneously with the initial and last arrhythmia wave-
forms on the display section 14.

[0026] Fig. 2 is a view showing a display screen on
which the initial and last arrhythmia waveforms included
in abnormal waveform groups of the electrocardiogram
are simultaneously displayed in the display section of the
biological information displaying apparatus. Although
Fig. 2 shows only electrocardiogram waveforms of one
(ch 1) of a plurality of leads, the display can be switched
to display an electrocardiogram produced by another
lead of the biological information displaying apparatus
10.

[0027] As shown in Fig. 2, in a waveform display area
141 of the display section 14, the initial arrhythmia wave-
form 1411 and last arrhythmia waveform 1412 which are
included in abnormal waveform groups 1413 of the elec-
trocardiogram are displayed for each of the abnormal
waveform groups 1413 which are intermittently pro-
duced, while being juxtaposed in, for example, the verti-
cal direction of the display screen. Moreover, the initial
arrhythmia waveform 1411 and the last arrhythmia wave-
form 1412 are displayed together with respective adja-
cent electrocardiogram waveforms 1414 to 1417 (name-
ly, adjacent arrhythmia waveforms 1415, 1417 and ad-
jacent normal electrocardiogram waveforms 1414,
1416). The initial arrhythmia waveform 1411 is included
in a first waveform group 1413a, and the last arrhythmia
waveform 1412 is included in a second waveform group
1413b.

[0028] Horizontal lines 1413u indicating an abnormal
waveform group are displayed on the abnormal wave-
form groups 1413 displayed in the waveform display area
141.

[0029] When the user operates a scroll bar 143, for
example, the initial and last arrhythmia waveforms can
be simultaneously displayed with respect to all of the ab-
normal waveform groups 1413 which are intermittently
produced.

[0030] Another scroll bar may be added below each of
the electrocardiogram waveforms in Fig. 2, and the first
waveform group 1413a and the second waveform group
1413b may be scrolled by operating the scroll bar so that
waveforms before and after the waveform groups are
displayed. According to the configuration, a change of
the rhythm at the initial timing of the occurrence of ar-
rhythmia, and that just before termination of arrhythmia
can be checked for alonger time. Moreover, itis possible
to check the certainty of arrhythmia which is detected
and displayed by the biological information displaying ap-
paratus 10.

[0031] As shown in Fig. 2, parameters of arrhythmia
for each of arrhythmia periods which are durations of
arrhythmia are displayed in the form of an arrhythmia
period list in an arrhythmia period list display area 142
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of the display section 14. Namely, the start time of ar-
rhythmia when the initial arrhythmia waveform 1411 in-
cluded in each of the abnormal waveform groups 1413
starts to be produced, the termination time of arrhythmia
when the last arrhythmia waveform 1412 finishes to be
produced, the duration of arrhythmia, the number of con-
tinuous beats of arrhythmia, the maximum RR interval,
the number of heart beats in the duration, and the name
of the kind of the abnormal biological information wave-
form are displayed. The SRT (Sinus Recovery Time)
which is the period of time from termination of production
of the last arrhythmia waveform to the timing when, after
extinction of this last arrhythmia waveform, the next nor-
mal arrhythmia waveformis produced is further displayed
in the arrhythmia period list display area 142.

[0032] Furthermore, a compressed waveform of all the
period of the measured electrocardiogram may be dis-
played on the display section 14.

[0033] Conventionally, first, the initial arrhythmia
waveform is displayed in a waveform display area by
clicking the start time of arrhythmia in the arrhythmia pe-
riod listdisplayed in an arrhythmia period listdisplay area,
and thereafter the last arrhythmia waveform is displayed
in the waveform display area by clicking the termination
time of arrhythmia. In the conventional art, namely, the
initial and last arrhythmia waveforms in the duration are
caused one by one by clicking to be individually dis-
played, and then the initial and last arrhythmia waveforms
are checked independently from each other. In the con-
ventional art, therefore, it is difficult to check rapidly and
easily the initial and last arrhythmia waveforms, and it is
impossible to check rapidly and easily a rhythm change
at the initial timing of and before the occurrence of ar-
rhythmia, and just before and after termination of arrhyth-
mia.

[0034] Inthe case where arrhythmia occurs frequently
and intermittently, conventionally, a clicking operation
must be repeatedly performed in order to display the in-
itial and last arrhythmia waveforms in each of durations
of arrhythmia. In the conventional art, therefore, a rela-
tively long time is required to check a rhythm change in
an electrocardiogram before and after the occurrence of
arrhythmia, and before and after the termination, with
respect to all durations of arrhythmia.

[0035] Even in the case where arrhythmia occurs fre-
quently and intermittently, conventionally, the arrhythmia
waveform is individually displayed with respect to each
of durations of arrhythmia. When the correctness of a
detection result detected as an arrhythmia waveform is
to be checked, therefore, the checking is performed while
the waveform is individually displayed with respect to all
durations of arrhythmia, irrespective of whether the de-
tectionresultis required to be corrected or not. Therefore,
a relatively long time is required to correct the detection
result.

[0036] In the embodiment, by contrast, the first wave-
form group 1413a consisting of continuous biological in-
formation waveforms including: the initial arrhythmia
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waveform 1411 in a duration when arrhythmia waveforms
are continued; and the biological information waveform
1414 produced just before the production of the initial
abnormal biological information waveform, and the sec-
ond waveform group 1413b consisting of continuous bi-
ological information waveforms including: the abnormal
biological information waveform 1412 which is last pro-
duced; and the biological information waveform 1416
produced just after the production of the last abnormal
biological information waveform are simultaneously dis-
played. With respect to each of the arrhythmia waveform
groups 1413, therefore, rhythm changes before and after
the occurrence of arrhythmia, and before and after the
termination can be checked easily and instantaneously
in a visual manner.

[0037] Inthe embodiment, the initial arrhythmia wave-
form 1411 and last arrhythmia waveform 1412 which are
included in each of durations of arrhythmia are displayed
while being juxtaposed in, for example, the vertical direc-
tion. Evenin the case where arrhythmia occurs frequently
and intermittently, therefore, the time required for check-
ing a rhythm change before and after the occurrence of
arrhythmia, and before and after the termination can be
shortened with respect to all durations of arrhythmia.
[0038] In the configuration where the initial arrhythmia
waveform 1411 and last arrhythmia waveform 1412 in a
plurality of durations of arrhythmia are displayed in jux-
taposition with each other, only an analysis result which
is among results analyzed as an arrhythmia waveform
by the central processing device 11, and which is nec-
essary to be corrected can be selected to be easily cor-
rected. As an example of correction of an analysis result
by the central processing device 11, there is a case
where, when the user determines that one arrhythmia
period is an error one produced by the central processing
device 11 due to noises imposed on an electrocardio-
gram waveform, the arrhythmia period is deleted from
the arrhythmia period list.

[0039] The central processing device 11 may identify
an arrhythmia waveform which is among detected ar-
rhythmia waveforms, and which is necessary to be cor-
rected, based on the measured continuous electrocardi-
ogram waveforms, and cause the identified arrhythmia
waveform to be displayed in an identifiable manner on
the display section 14. For example, the central process-
ing device 11 may analyze frequency components of de-
tected arrhythmia waveforms, and identify an arrhythmia
waveform having highfrequency components which ex-
ceed a threshold, as an arrhythmia waveform on which
noises are superimposed, which is therefore low in reli-
ability, and in which the detection result must be correct-
ed. In the display section 14, an arrhythmia waveform
that is identified by the central processing device 11 as
an arrhythmia waveform in which the detection result
must be corrected can be displayed in an identifiable
manner by, for example, blinking.

[0040] In the case where the rhythm change between
the initial and last arrhythmia waveforms exceeds a
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threshold, the central processing device 11 may cause
the initial and last arrhythmia waveforms in which the
rhythm change exceeds the threshold, to be displayed
together with electrocardiogram waveforms adjacent
thereto respectively on the display section 14 in an iden-
tifiable manner.

[0041] Returning to Fig. 1, the other components of the
biological information displaying apparatus 10 will be de-
scribed.

[0042] The internal storage device 12 may be config-
ured by a RAM (Random Access Memory), a ROM (Read
Only Memory), and an HDD (Hard Disk Drive).

[0043] The internal storage device 12 stores various
programs for enabling the central processing device 11
to control the components of the internal storage device
12, and analyzing a measured electrocardiogram, and
various data such as the data of the electrocardiograms
which are read from the external storage device 20, and
results of the electrocardiogram analysis performed by
the central processing device 11.

[0044] The display control section 13 controls and
drives the display section 14 based on the control by the
central processing device 11, thereby causing the display
section 14 to display images and the like.

[0045] The display section 14 may be configured by a
liquid crystal display device.

[0046] The display section 14 is controlled and driven
by the display control section 13 to simultaneously dis-
play the initial arrhythmia waveform 1411 and last ar-
rhythmia waveform 1412 in arrhythmia periods which are
detected by the electrocardiogram analysis performed
by the central processing device 11. At the same time,
the display section 14 displays the arrhythmia period list
in which parameters of arrhythmia for each of arrhythmia
periods are displayed. At the same time, the display sec-
tion 14 can further display a compressed waveform of all
the period of the electrocardiogram.

[0047] Fig. 3 is a view showing a flowchart of a biolog-
ical information displaying method of the embodiment.
The flowchart is implementable based on programs in
the biological information displaying apparatus 10 of the
embodiment.

[0048] The central processing device 11 of the biolog-
ical information displaying apparatus 10 reads a meas-
ured electrocardiogram from the external storage device
20 (S301).

[0049] The central processing device 11 analyzes the
electrocardiogram which is read in step S301, and com-
pares the basic waveform pattern of an arrhythmia wave-
form which is previously recorded in the internal storage
device 12, with the measured electrocardiogram wave-
form, thereby detecting arrhythmia waveforms (S302).
[0050] The central processing device 11 detects the
initial arrhythmia waveform 1411 and the last arrhythmia
waveform 1412 from abnormal arrhythmia waveforms in-
cluded in each duration in which the arrhythmia wave-
forms detected in step S302 are continuous (S303).
[0051] The central processing device 11 extracts the
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first waveform group 1413a including the initial arrhyth-
mia waveform 1411 detected in step S303, and the elec-
trocardiogram waveforms 1414, 1415 adjacent thereto,
from the electrocardiogram. Furthermore, the central
processing device 11 further extracts the second wave-
form group 1413b including the last arrhythmia waveform
1412 and the electrocardiogram waveforms 1416, 1417
adjacent thereto, from the electrocardiogram (S304).
[0052] The central processing device 11 causes the
first waveform group 1413a and second waveform group
1413b which are extracted from the electrocardiogram
in step S304, to be simultaneously displayed on the dis-
play section 14.

[0053] The embodimentachieves the following effects.
[0054] Abnormal biological information waveforms are
detected from continuous biological information wave-
forms. The first waveform group consisting of continuous
biological information waveforms including: an abnormal
biological information waveform which is produced ini-
tially in abnormal biological information waveforms that
are produced in a duration when the abnormal biological
information waveforms are continued; and a biological
information waveform which is produced just before the
production of the initial abnormal biological information
waveform, and a second waveform group consisting of
continuous biological information waveforms including:
an abnormal biological information waveform which is
last produced; and a biological information waveform
which is produced just after the production of the last
abnormal biological information waveform are simulta-
neously displayed. According to the configuration, even
in the case where arrhythmia continuously occurs for a
long time, the waveforms at the initial timing of and before
the occurrence of arrhythmia, and those just before and
after termination of arrhythmia can be compared to each
other at one time. Therefore, a change of the rhythm can
be checked easily and instantaneously.

[0055] Inthe displaying unit, the firstand second wave-
form groups can be simultaneously displayed while being
laterally juxtaposed by setting the time axes to be parallel
to each other. According to the configuration, the wave-
forms at the initial timing of the occurrence of arrhythmia,
and just before termination of arrhythmia can be dis-
played corresponding to the occurrence times. There-
fore, rhythm changes before and after the occurrence of
arrhythmia, and before and after the termination can be
checked easily and instantaneously while recognizing
the time sequence relationship between the occurrence
times of the waveforms.

[0056] Furthermore, the displaying unitsimultaneously
displays the first and second waveform groups with re-
spect to two or more durations detected by the analyzing
unit. Evenin the case where arrhythmia occurs frequently
and intermittently, therefore, the time required for check-
ing a rhythm change before and after the occurrence of
arrhythmia, and that before and after the termination can
be shortened with respect to all durations. Moreover, the
initial arrhythmia waveform and last arrhythmia wave-
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formin a plurality of durations of arrhythmia are displayed
in juxtaposition with each other, and therefore only an
analysis result which is among results analyzed as a ar-
rhythmia waveform, and which is necessary to be cor-
rected can be selected to be easily corrected.

[0057] Based on the measured continuous biological
information waveforms, the analyzing unit further ana-
lyzes atleast one of the name of the kind of the abnormal
biological information waveform, the duration time, the
number of heart beats, and the number of continuous
beats with respect to each of the detected waveform
groups. Then, the waveform displaying unit displays
these parameters for each of the durations together with
the first and second waveform groups. Therefore, a
rhythm change before and after the occurrence of ar-
rhythmia, and that before and after the termination can
be checked easily and quickly together with the param-
eters in each durations.

[0058] Furthermore, the analyzing unit identifies a bi-
ological information waveform which is among the de-
tected abnormal biological information waveforms, and
in which a detection result is necessary to be corrected,
based on the measured continuous biological informa-
tion waveforms, and causes the identified biological in-
formation waveform to be displayed in an identifiable
manner on the displaying unit. Therefore, the user can
easily check an abnormal biological information wave-
forminwhich there is a possibility of erroneous detection,
and perform correction.

[0059] The analyzing unit further analyzes whether a
rhythm change between an abnormal biological informa-
tion waveform included in the first waveform group, and
that included in the second waveform group exceeds a
threshold or not, and causes the first and second wave-
form groups in which it is determined that the rhythm
change exceeds the threshold, to be displayed on the
display section in an identifiable manner. Therefore, the
user can easily check an arrhythmia waveform in which
a large rhythm change occurs between the waveforms
at the initial timing of the occurrence of arrhythmia, and
just before termination of arrhythmia.

(Second embodiment)

[0060] A biological information displaying apparatus
and method of a second embodiment of the invention will
be described.

[0061] The present embodiment is different from the
first embodiment in that, in the embodiment, the duration
time, the number of heart beats, or a change of biological
information occurring in the duration time is displayed as
an image on the display section, in at least one of loca-
tions between the first and second waveform groups, in
front of the first waveform group, and in rear of the second
waveform group. The other configuration of the embod-
iment is identical with that of the first embodiment, and
therefore duplicated description is omitted or simplified.
For example, the change of biological information is a
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change of various parameters of an electrocardiogram
waveform, such as the RR interval, that of various pa-
rameters of a respiratory waveform, or that of the blood
oxygen saturation.

[0062] Figs. 4A to 4C are views each showing a part
of the state of the display section which displays images
showing a change and the like of an electrocardiogram
that are caused in a duration between the initial and last
arrhythmia waveforms.

[0063] In Fig. 4A, in the middle of the abnormal wave-
form group 1413 consisting of arrhythmia waveforms in
aduration of arrhythmia, a graph which is animage show-
ing a change of the RR interval occurring in the duration
is shown. The graph is shown between the initial arrhyth-
mia waveform 1411 and last arrhythmia waveform 1412
which are not shown.

[0064] In the graph of Fig. 4A, the vertical axis repre-
sents time and the horizontal axis represents RR inter-
vals of the electrocardiogram waveform. A plurality of
region each having width "a" (time range) and height "b"
(RR interval range) are arranged on the graph. The
brightness of the region is determined in accordance with
the number of arrhythmia waveforms existing in the time
range "a" and the RR interval range "b". For example,
the width "a" corresponds to 5 minuites. For example,
the smaller the number of arrhythmia waveforms in the
region is, the lower the brightness of the region becomes.
In the case where low-brightness (dark) indications are
dispersed in a wide range of the ordinate (Fig. 4A shows
a graph in this case), therefore, it is possible to easily
check in a visual manner that the dispersion of RR inter-
vals is large. By contrast, in the case where high-bright-
ness (bright) indications are concentrated in a narrow
range of the ordinate, it is possible to easily check in a
visual manner that the dispersion of RR intervals is small.
[0065] Alternatively, the display indicating the number
of arrhythmia waveforms belonging to a predetermined
RR-interval range may be performed by changing the
color in accordance with the number, for example, alter-
ing the color from a cold color to a warm color in accord-
ance with increase of the number.

[0066] In Fig. 4B, in the middle of the abnormal wave-
form group 1413 consisting of arrhythmia waveforms in
a duration of arrhythmia, compressed waveforms of the
electrocardiogram in the duration are shown,

[0067] Inthe compressed waveforms, as more moving
in the right direction in the figure, and in the downward
direction, the time further elapses. Since the compressed
waveforms are displayed in this way, itis possible to eas-
ily check in a visual manner the duration of arrhythmia
and the number of heart beats.

[0068] In Fig. 4C, in the middle of the abnormal wave-
form group 1413 consisting of arrhythmia waveforms in
aduration of arrhythmia, the time which is in the duration,
and during which no arrhythmia waveform is shown is
displayed as an image.

[0069] As shown in Fig. 4C, the bar graph indicates
that the time which is in the duration, and during which
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no arrhythmia waveform is shown is about 13 hours.
Since the time which is in the duration, and during which
no arrhythmia waveform is shown is graphically illustrat-
ed in this way, it is possible to easily check in a visual
manner the duration of arrhythmia.

[0070] Theembodimentachieves the following effects.
[0071] The duration of an abnormal biological informa-
tion waveform, the number of heart beats, or a change
of biological information which occurs in the duration is
displayed as an image between the initial and last ar-
rhythmia waveforms. When information functioning as
an index of the severity of the patient's symptoms is dis-
played in accordance with the kind of arrhythmia, as an
image in the middle of each of abnormal waveform
groups, therefore, itis possible to check visually and eas-
ily the information. Furthermore, the information is dis-
played as an image before production of the abnormal
biological information waveform and/or after returning
from the abnormal biological information waveform to a
normal biological information waveform. According to the
configuration, when information functioning as an index
of a condition change after arrhythmia, or the condition
of the load on the patient is displayed as an image before
and after the abnormal waveform group, the information
can be checked visually and easily.

[0072] Although the biological information displaying
apparatus and method of the embodiments of the inven-
tion have been described, the invention is not limited to
the above-described embodiments.

[0073] In the arrhythmia period list, for example, pa-
rameters related to the respiration, the snoring, the blood
oxygen saturation (SPO2), the effort respiration, the body
posture, and the brain wave may be displayed. According
to the configuration, also in diagnosis of the sleep apnea
syndrome, multifaceted and effective diagnosis can be
rapidly performed.

[0074] One ofthe initial and last arrhythmia waveforms
may be displayed in place of the initial and last respiratory
waveforms in a duration when abnormal respiratory
waveforms are continued. According to the configuration,
different sets of biological information are checked at the
start and termination of a duration when abnormal bio-
logical information waveforms are continued, and there-
fore diagnosis which is more multifaceted, and which is
further highly reliable can be rapidly performed. In diag-
nosis of the sleep apnea syndrome, when the respiratory
waveform is displayed at the start of a duration when
abnormal biological information waveforms are contin-
ued, and the waveform of the blood oxygen saturation is
displayed at the termination, it is possible to easily check
a series of reactions of a living body from the timing when
respiration is weakened, to that when the blood oxygen
saturation is lowered.

[0075] Although,inthe embodiments described above,
the biological information displaying method is performed
by the programs in the biological information displaying
apparatus, part or all of operations which are performed
by the programs may be executed by hardware such as
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an LSI (Large Scale Integration).

Claims

1. A biological information displaying apparatus com-
prising:

an analyzing unit (11) configured to analyze
measured continuous biological information
waveforms to detect abnormal biological infor-
mation waveforms; and

a display unit (11, 13, 14),

wherein the display unit is configured to simul-
taneously display:

a first waveform group (1413a) consisting
of continuous biological information wave-
forms including an initial abnormal biologi-
cal information waveform (1411) which is
produced initially in abnormal biological in-
formation waveforms that are produced in
a duration when the abnormal biological in-
formation waveforms detected by the ana-
lyzing unit are continued and a biological
information waveform (1414) which is pro-
duced just before the production of the initial
abnormal biological information waveform
(1411); and

a second waveform group (1413b) consist-
ing of continuous biological information
waveforms including a last abnormal bio-
logical information waveform (1412) which
is last produced and a biological information
waveform (1416) which is produced just af-
ter the production of the last abnormal bio-
logical information waveform (1412),

wherein the display unit (11, 13, 14) is config-
ured to simultaneously display the first wave-
form group (1413a) and the second waveform
group (1413b) while being laterally juxtaposed
by setting vertical axes to be parallel to each
other,

wherein the analyzing unit (11) is configured to
identify a biological information waveform which
is among the detected abnormal biological in-
formation waveforms, and in which correction of
a detection result is necessary, based on the
measured continuous biological information
waveforms,

the display unit (11, 13, 14) is configured to dis-
play the abnormal biological information wave-
form that is identified by the analyzing unit (11)
as the biological information waveform in which
correction is necessary, in an identifiable man-
ner,

characterized in that the analyzing unit (11) is
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configured to further analyze whether a rhythm
change between an abnormal biological infor-
mation waveform included in the first waveform
group (1413a), and an abnormal biological in-
formation waveform included in the second
waveform group (1413b) exceeds a threshold
or not, and

the display unit (11, 13, 14) is configured to dis-
play the first waveform group (1413a) and sec-
ond waveform group (1413b) in which the ana-
lyzing unit (11) is configured to analyze that the
rhythm change exceeds the threshold, in an
identifiable manner.

The biological information displaying apparatus ac-
cording to claim 1, wherein the display unit (11, 13,
14) is configured to simultaneously display the first
waveform group (1413a) and the second waveform
group (1413b) for two or more durations of abnormal
biologicalinformation waveforms detected by the an-
alyzing unit (11), and for each of the durations, the
display unit (11, 13, 14) is configured to simultane-
ously display the first waveform group (1413a) and
the second waveform group (1413b) while being lat-
erally juxtaposed by setting vertical axes to be par-
allel to each other.

The biological information displaying apparatus ac-
cording to claim 1 or 2,

wherein based on the measured continuous biolog-
ical information waveforms, with respect to each of
the durations, the analyzing unit (11) is configured
to further detect at least one of a name of a kind of
the abnormal biological information waveform, the
duration time, anumber of heartbeats, and anumber
of continuous beats, and

the display unit (11, 13, 14) is configured to display
at least one of the name of the kind of the abnormal
biological information waveform, duration time,
number of heart beats, and number of continuous
beats which are detected by the analyzing unit (11),
for each of the durations together with the first wave-
form group (1413a) and the second waveform group
(1413Db).

The biological information displaying apparatus ac-
cording to any one of claims 1 to 3, wherein the dis-
play unit (11, 13, 14) is configured to display the du-
ration time of the abnormal biological information
waveform, the number of heart beats, or a change
of biological information occurring in the duration
time, asanimagein atleastone of locations between
the first waveform group (1413a) and the second
waveform group (1413b), in front of the first wave-
form group (1413a), and in rear of the second wave-
form group (1413b).

The biological information displaying apparatus ac-

10

15

20

25

30

35

40

45

50

55

cording to any one of claims 1 to 4,

wherein the analyzing unit (11) is configured to an-
alyze a plurality of continuous biological information
waveforms which are measured at a same time, and
which are different from each other, to detect respec-
tive abnormal biological information waveforms, and
the biological information waveforms constituting the
first waveform group (1413a), and the biological in-
formation waveforms constituting the second wave-
form group (1413b) are biological information wave-
forms which are different from each other, the first
waveform group and the second waveform group
being displayed by the display unit.

A biological information displaying method per-
formed using the apparatus of claim 1, the method
comprising:

(a) analyzing measured continuous biological
information waveforms to detect abnormal bio-
logical information waveforms; and

(b) simultaneously displaying:

a first waveform group (1413a) consisting
of continuous biological information wave-
forms including: an initial abnormal biolog-
ical information waveform (1411) which is
produced initially in abnormal biological in-
formation waveforms that are produced in
a duration when the abnormal biological in-
formation waveforms detected in the step
(a) are continued; and a biological informa-
tionwaveform (1414)which is produced just
before the production of the initial abnormal
biological information waveform (1411);
and

a second waveform group (1413b) consist-
ing of continuous biological information
waveforms including: a last abnormal bio-
logical information waveform (1412) which
is last produced; and a biological informa-
tionwaveform (1416) which is produced just
after the production of the last abnormal bi-
ological information waveform (1412),

wherein, in the step (b), the first waveform group
(1413a) and the second waveform group
(1413b) are displayed while being laterally jux-
taposed by setting vertical axes to be parallel to
each other,

wherein in the step (a), a biological information
waveform which is among the detected abnor-
mal biological information waveforms, and in
which correction of a detection result is neces-
sary is identified based on the measured con-
tinuous biological information waveforms,

in the step (b), displaying the abnormal biologi-
cal information waveform that is identified in the
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step (a) as the biological information waveform
in which correction is necessary, in an identifia-
ble manner,

characterized in that in the step (a), it is further
analyzed whether a rhythm change between an
abnormal biological information waveform in-
cluded in the first waveform group (1413a), and
an abnormal biological information waveform in-
cluded in the second waveform group (1413b)
exceeds a threshold or not, and

in the step (b), the first waveform group and sec-
ond waveform group in which it is analyzed in
the step (a) that the rhythm change exceeds the
threshold are displayed in an identifiable man-
ner.

The biological information displaying method ac-
cording to claim 6, wherein, in the step (b), the first
waveform group (1413a) and the second waveform
group (1413b) are simultaneously displayed for two
or more durations of abnormal biological information
waveforms detected in the step (a), and, in the step
(b), the first waveform group (1413a) and the second
waveform group (1413b) are displayed while being
laterally juxtaposed by setting vertical axes to be par-
allel to each other.

The biological information displaying method ac-
cording to claim 6 or 7,

wherein in the step (a), based on the measured con-
tinuous biological information waveforms, with re-
spect to each of the durations, atleast one ofa name
of akind ofthe abnormal biological information wave-
form, the duration time, a number of heart beats, and
a number of continuous beats is detected, and

in the step (b), at least one of the name of the kind
ofthe abnormal biological information waveform, du-
ration time, number of heart beats, and number of
continuous beats which are detected in the step (a)
is displayed for each of the durations together with
the first waveform group (1413a) and the second
waveform group (1413b).

The biological information displaying method ac-
cording to any one of claims 6 to 8, wherein, in the
step (b), the duration time of the abnormal biological
information waveform, the number of heart beats, or
a change of biological information occurring in the
duration time is displayed as animage in atleast one
of locations between the first waveform group
(1413a) and the second waveform group (1413b), in
front of the first waveform group (1413a), and in rear
of the second waveform group (1413b).

The biological information displaying method ac-
cording to any one of claims 6 to 9,

wherein in the step (a), a plurality of continuous bi-
ological information waveforms which are measured
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at a same time, and which are different from each
other are analyzed to detect respective abnormal bi-
ological information waveforms, and

the biological information waveforms constituting the
first waveform group (1413a), and the biological in-
formation waveforms constituting the second wave-
form group (1413b) are biological information wave-
forms which are different from each other, the first
waveform group and the second waveform group
being displayed in the step (b).

Patentanspriiche

Vorrichtung zum Anzeigen einer biologischen Infor-
mation, mit:

einer Analyseeinheit (11), die ausgebildet ist,
gemessene kontinuierliche Signalformen fiir bi-
ologische Information auszuwerten, um von der
Norm abweichende Signalformen fiir biologi-
sche Information zu erfassen; und

einer Anzeigeeinheit (11, 13, 14),

wobei die Anzeigeeinheit ausgebildet ist, gleich-
zeitig anzuzeigen:

eine erste Signalformgruppe (1413a) be-
stehend aus zusammenhangenden Signal-
formen fiir biologische Information ein-
schlie3lich einer anfanglichen von der Norm
abweichenden Signalform flr biologische
Information (1411), die anfanglichin vonder
Norm abweichenden Signalformen fiir bio-
logische Information erzeugt wird, die in ei-
ner Zeitdauer erzeugtwerden, in der die von
der Norm abweichenden Signalformen fir
biologische Information, die durch die Ana-
lyseeinheit erfasst werden, fortgesetzt auf-
treten, und einer Signalform fiir biologische
Information (1414), die unmittelbar vor der
Erzeugung der anfénglichen von der Norm
abweichenden Signalform flr biologische
Information (1411) erzeugt wird; und

eine zweite Signalformgruppe (1413b) be-
stehend aus kontinuierlichen Signalformen
fur biologische Information einschlieBlich
einer letzten von der Norm abweichenden
Signalform flir biologische Information
(1412), die zuletzt erzeugt wurde, und einer
Signalform flr biologische Information
(1416), die unmittelbar nach der Erzeugung
der letzten von der Norm abweichenden Si-
gnalform flr biologische Information (1412)
erzeugt wird,

wobei die Anzeigeeinheit (11, 13, 14) ausgebil-
det ist, die erste Signalformgruppe (1413a) und
die zweite Signalformgruppe (1413b) gleichzei-
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tig anzuzeigen, wahrend sie durch Festlegen
vertikaler Achsen parallel zueinander seitlich
nebeneinanderliegen,

wobei die Analyseeinheit (11) ausgebildet ist,
eine Signalform fiir biologische Information, die
unter den erfassten von der Norm abweichen-
den Signalformen flr biologische Information ist
und in der eine Korrektur eines Erfassungser-
gebnisses erforderlichist, auf der Grundlage der
gemessenen kontinuierlichen Signalformen fiir
biologische Information zu ermitteln,

wobei die Anzeigeeinheit (11, 13, 14) ausgebil-
det ist, die von der Norm abweichende Signal-
form fur biologische Information, die durch die
Analyseeinheit (11) als die Signalform fir biolo-
gische Information, in der eine Korrektur erfor-
derlich ist, ermittelt ist, in identifizierbarer Weise
anzuzeigen,

dadurch gekennzeichnet, dass

die Analyseeinheit (11) ausgebildet ist, ferner
auszuwerten, ob ein Rhythmusanderung zwi-
schen einer von der Norm abweichenden Sig-
nalform fir biologische Information, die in der
ersten Signalformgruppe (1413a) enthalten ist,
und einer von der Norm abweichenden Signal-
form fiir biologische Information, die in der zwei-
ten Signalformgruppe (1413b) enthalten ist, ei-
ne Schwelle ibersteigt oder nicht, und

die Anzeigeeinheit (11, 13, 14) ausgebildet ist,
die erste Signalformgruppe (1413a) und die
zweite Signalformgruppe (1413b), fur die Ana-
lyseeinheit (11) ausgebildet ist zu bewerten,
dass die Rhythmusénderung die Schwelle tiber-
steigt, in einer identifizierbaren Weise anzuzei-
gen.

Vorrichtung zum Anzeigen einer biologischen Infor-
mation nach Anspruch 1, wobei die Anzeigeeinheit
(11, 13, 14) ausgebildet ist, die erste Signalform-
gruppe (1413a) und die zweite Signalformgruppe
(1413b) fiir zwei oder mehr Zeitdauern von der Norm
abweichender Signalformen flr biologische Infor-
mation, die von der Analyseeinheit (11) erfasst wer-
den, anzuzeigen, und wobei die Anzeigeeinheit (11,
13, 14) fir jede der Zeitdauern ausgebildet ist, die
erste Signalformgruppe (1413a) und die zweite Si-
gnalformgruppe (1413b) gleichzeitig anzuzeigen,
wahrend sie durch Festlegen vertikaler Achsen pa-
rallel zueinander seitlich nebeneinander liegen.

Vorrichtung zum Anzeigen einer biologischen Infor-
mation nach Anspruch 1 oder 2,

wobei auf der Grundlage der gemessenen kontinu-
ierlichen Signalformen fiir biologische Information in
Bezug auf jede der Zeitdauern die Analyseeinheit
(11) ausgebildet ist, des Weiteren einen Namen ei-
ner Art der von der Norm abweichenden Signalform
fur biologische Information und/oder die Zeitdauer
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und/oder eine Anzahl von Herzschlagen und/oder
eine Anzahl zusammenhangender Schldge zu er-
fassen, und

die Anzeigeeinheit (11, 13, 14) ausgebildet ist, den
Namen der Art der von der Norm abweichenden Si-
gnalform fiir biologische Information und/oder die
Zeitdauer und/oder die Anzahl an Herzschlagen
und/oder die Anzahl zusammenhangender Schlage,
der bzw. die von der Analyseeinheit (11) erfasst wer-
den, fiir jede der Zeitdauern zusammen mit der ers-
ten Signalformgruppe (1413a) und der zweiten Sig-
nalformgruppe (1413b) anzuzeigen.

Vorrichtung zum Anzeigen einer biologischen Infor-
mation nach einem der Anspriiche 1 bis 3, wobei die
Anzeigeeinheit (11, 13, 14) ausgebildet ist, die Zeit-
dauer der von der Norm abweichenden Signalform
fur biologische Information, die Anzahl an Herz-
schlagen oder eine Anderung der biologischen In-
formation, die in der Zeitdauer auftritt, als ein Bild an
mindestens einer Stelle von Stellen zwischen der
ersten Signalformgruppe (1413a) und der zweiten
Signalformgruppe (1413b) vor der erste Signalform-
gruppe (1413a) und hinter der zweiten Signalform-
gruppe (1413b) anzuzeigen.

Vorrichtung zum Anzeigen einer biologischen Infor-
mation nach einem der Anspriiche 1 bis 4,

wobei die Analyseeinheit (11) ausgebildet ist, meh-
rere kontinuierliche Signalformen fir biologische In-
formation, die gleichzeitig gemessen werden und die
sich voneinander unterscheiden, auszuwerten, um
entsprechende von der Norm abweichende Signal-
formen fiir biologische Information zu erfassen, und
wobei die Signalformen fir biologische Information,
die die erste Signalformgruppe (1413a) bilden, und
die Signalformen fiir biologische Information, die die
zweite Signalformgruppe (1413b) bilden, Signalfor-
men fiir biologische Information sind, die sich von-
einander unterscheiden, wobei die erste Signalform-
gruppe und die zweite Signalformgruppe von der An-
zeigeeinheit angezeigt werden.

Verfahren zum Anzeigen einer biologischen Infor-
mation, wobei das Verfahren unter Verwendung der
Vorrichtung nach Anspruch 1 ausgefiihrt wird, wobei
das Verfahren umfasst:

(a) Auswerten von gemessenen kontinuierli-
chen Signalformen fiir biologische Information,
um von der Norm abweichende Signalformen
fur biologische Information zu erfassen; und
(b) gleichzeitiges Anzeigen:

einer ersten Signalformgruppe (1413a) be-
stehend aus kontinuierlichen Signalformen
fur biologische Information, die enthalten:
eine anfanglich von der Norm abweichende
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Signalform fiir biologische Information
(1411), die anfanglich in von der Norm ab-
weichenden Signalformen fir biologische
Information erzeugt wird, die in einer Zeit-
dauer erzeugt werden, wahrend welcherdie
der Norm abweichenden Signalformen fir
biologische Information, die im Schritt (a)
erfasst werden, fortgesetzt auftreten; und
einer Signalform fiir biologische Information
(1414), die unmittelbar vor der Erzeugung
der anfanglich von der Norm abweichenden
Signalform fiir biologische Information
(1411) erzeugt wird; und

einer zweiten Signalformgruppe (1413b)
bestehend aus kontinuierlichen Signalfor-
men fir biologische Information, die enthal-
ten: eine letzte von der Norm abweichende
Signalform fiir biologische Information
(1412), die als letztes erzeugt wird, und eine
Signalform fiir biologische Information
(1416), die unmittelbar nach der Erzeugung
der letzten von der Norm abweichenden Si-
gnalform fiir biologische Information (1412)
erzeugt wird,

wobei in dem Schritt (b) die erste Signalform-
gruppe (1413a) und die zweite Signalformgrup-
pe(1413b) angezeigt werden, wahrend sie seit-
lich nebeneinanderliegen, indem vertikale Ach-
sen parallel zueinander festgelegt werden,
wobei in dem Schritt (a) eine Signalform fir bi-
ologische Information, die unter den erfassten
von der Norm abweichenden Signalformen fiir
biologische Information ist und in der eine Kor-
rektur eines Erfassungsergebnisses erforder-
lich ist, auf der Grundlage der gemessen konti-
nuierlichen Signalformen fir biologische Infor-
mation ermittelt wird,

indem Schritt (b) die von der Norm abweichende
Signalform flr biologische Information, die im
Schritt (a) als die Signalform fiir biologische In-
formation ermittelt wird, in einer identifizierbaren
Weise angezeigt wird,

dadurch gekennzeichnet, dass

in dem Schritt (a) ferner ausgewertet wird, ob
eine Rhythmusanderung zwischen einer von
der Norm abweichenden Signalform fiir biologi-
sche Information, die in der ersten Signalform-
gruppe (1413a) enthalten ist, und einer von der
Norm abweichenden Signalform fir biologische
Information, die in der zweiten Signalformgrup-
pe (1413b) enthalten ist, eine Schwelle iber-
steigt oder nicht, und

in dem Schritt (b) die erste Signalformgruppe
und die zweite Signalformgruppe, fiir die in dem
Schritt (a) ausgewertet wird, dass die Rhyth-
musanderung die Schwelle bersteigt, in einer
identifizierbaren Weise angezeigt werden.
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Verfahren zum Anzeigen einer biologischen Infor-
mation nach Anspruch 6, wobei in dem Schritt (b)
die erste Signalformgruppe (1413a) und die zweite
Signalformgruppe (1413b) fiir zwei oder mehr Zeit-
dauern von von der Norm abweichenden Signalfor-
men fiir biologische Information, die in dem Schritt
(a) erfasst werden, gleichzeitig angezeigt werden,
und in dem Schritt (b) die erste Signalformgruppe
(1413a) und die zweite Signalformgruppe (1413b)
angezeigt werden, wahrend sie seitlich nebeneinan-
derliegen, indem vertikale Achsen parallel zueinan-
der festgelegt werden.

Verfahren zum Anzeigen einer biologischen Infor-
mation nach Anspruch 6 oder 7,

wobei in dem Schritt (a) auf der Grundlage der ge-
messenen kontinuierlichen Signalformen fiir biolo-
gische Information in Bezug auf jede der Zeitdauern
ein Name einer Art der von der Norm abweichenden
Signalform fir biologische Information und/oder die
Zeitdauer und/oder eine Anzahl an Herzschlagen
und/oder eine Anzahl an kontinuierlichen Schlagen
erfasst wird, und

in dem Schritt (b) der Name der Art der von der Norm
abweichenden Signalform fiir biologische Informati-
on und/oder die Zeitdauer und/oder die Anzahl an
Herzschlagen und/oder die Anzahl an kontinuierli-
chen Schlagen, der bzw. die indem Schritt (a) erfasst
werden, fiir jede der Zeitdauern zusammen mit der
ersten Signalformgruppe (1413a) und der zweiten
Signalformgruppe (1413b) angezeigt werden.

Verfahren zum Anzeigen einer biologischen Infor-
mation nach einem der Anspriiche 6 bis 8, wobei in
dem Schritt (b) die Zeitdauer der von der Norm ab-
weichenden Signalform fir biologische Information,
die Anzahl an Herzschlagen oder eine Anderung ei-
ner biologischen Information, die in der Zeitdauer
auftritt, als ein Bild an einer Stelle von Stellen zwi-
schen der ersten Signalformgruppe (1413a) und der
zweiten Signalformgruppe (1413b) vor der ersten Si-
gnalformgruppe (1413a) und hinter der zweiten Si-
gnalformgruppe (1413b) angezeigt wird.

Verfahren zum Anzeigen einer biologischen Infor-
mation nach einem der Anspriiche 6 bis 9,

wobei in dem Schritt (a) mehrere kontinuierliche Si-
gnalformen fir biologische Information, die gleich-
zeitig gemessen werden und die sich voneinander
unterscheiden, ausgewertet werden, um entspre-
chende von der Norm abweichende Signalformen
fur biologische Information zu erfassen, und

die Signalformen fiir biologische Information, die die
erste Signalformgruppe (1413a) bilden, und die Si-
gnalformen fir biologische Information, die die zwei-
te Signalformgruppe (1413b) bilden, Signalformen
fur biologische Information sind, die sich voneinan-
der unterscheiden, wobei die erste Signalformgrup-
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pe und die zweite Signalformgruppe in dem Schritt
(b) angezeigt werden.

Revendications

Appareil d’affichage d’informations biologiques
comprenant :

une unité d’analyse (11) configurée pour analy-
ser des formes d’onde d’informations biologi-
ques continues mesurées afin de détecter des
formes d'onde d’informations biologiques
anormales ; et

une unité d’'affichage (11, 13, 14), l'unité d’affi-
chage étant configurée pour afficher
simultanément :

un premier groupe de formes d’onde
(1413a) constitué de formes d’onde d’infor-
mations biologiques continues comprenant
une forme d’onde d’informations biologi-
ques anormale initiale (1411) qui est pro-
duite initialement en formes d’onde d'’infor-
mations biologiques anormales qui sont
produites dans une durée lorsque les for-
mes donde d’informations biologiques
anormales détectées par l'unité d’analyse
sont continues et une forme d’onde d’infor-
mations biologiques (1414) qui est produite
juste avantla production de la forme d’onde
d’informations biologiques anormale initiale
(1411) ; et

un second groupe de formes d’onde
(1413b) constitué des formes d’onde d'in-
formations biologiques continues compre-
nant une derniére forme d’onde d’informa-
tions biologiques anormale (1412) qui est
produite en dernier etune forme d’'onde d’in-
formations biologiques (1416) qui est pro-
duite juste aprésla production deladerniere
forme d’onde d’informations biologiques
anormale (1412),

dans lequel I'unité d’affichage (11, 13, 14) est
configurée pour afficher simultanément le pre-
mier groupe de formes d’onde (1413a) et le se-
cond groupe de formes d’onde (1413b) tout en
étant latéralement juxtaposés en définissant
des axes verticaux pour étre paralleles I'un a
'autre,

dans lequel I'unité d’analyse (11) est configurée
pour identifier une forme d’onde d’informations
biologiques qui se situe parmiles formes d’onde
d’'informations biologiques anormales détec-
tées, et dans laquelle la correction d’un résultat
de détection est nécessaire, sur la base des for-
mes d’onde d’informations biologiques conti-
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nues mesurées,

I'unité d’affichage (11, 13, 14) étant configurée
pour afficher la forme d’onde d’informations bio-
logiques anormale qui est identifiée par I'unité
d’analyse (11) comme la forme d’'onde d’infor-
mations biologiques dans laquelle la correction
est nécessaire, d'une maniére identifiable,
caractérisé en ce que I'unité d’analyse (11) est
configurée pour analyser en outre si un chan-
gement de rythme entre une forme d’onde d’in-
formations biologiques anormale comprise
dans le premier groupe de formes donde
(1413a), etune forme d’onde d’informations bio-
logiques anormale comprise dans le second
groupe de formes d’onde (1413b) excéde un
seuil ou pas, et

'unité d’affichage (11, 13, 14) est configurée
pour afficher le premier groupe de formes d’on-
de (1413a) et le second groupe de formes d’on-
de (1413b) dans laquelle I'unité d’analyse (11)
est configurée pour analyser que le changement
de rythme excéde le seuil, d’'une maniére iden-
tifiable.

Appareil d’affichage d’informations biologiques se-
lon la revendication 1, I'unité d’affichage (11, 13, 14)
étant configurée pour afficher simultanément le pre-
mier groupe de formes d’onde (1413a) et le second
groupe de formes d’onde (1413b) pour deux ou plu-
sieurs durées de formes d’onde d’informations bio-
logiques anormales détectées par I'unité d’analyse
(11), et pour chacune des durées, I'unité d’affichage
(11, 13, 14) est configurée pour afficher simultané-
ment le premier groupe de formes d’onde (1413a)
et le second groupe de formes d’onde (1413b) tout
en étant latéralement juxtaposés en définissant des
axes verticaux pour étre paralléles I'un a l'autre.

Appareil d’affichage d’informations biologiques se-
lon la revendication 1 ou 2,

dans lequel sur la base des formes d’onde d’infor-
mations biologiques continues mesurées, par rap-
porta chacune des durées, I'unité d’analyse (11) est
configurée pour détecter en outre au moins 'und’un
nom d’'un type de laforme d’onde d’informations bio-
logiques anormale, de la durée, d’'un nombre de bat-
tements cardiaques, et d’'un nombre de battements
continus, et

I'unité d’affichage (11, 13, 14) est configurée pour
afficher au moins 'un du nom du type de la forme
d’'onde d’informations biologiques anormale, de la
durée, du nombre de battements cardiaques, et du
nombre de battements continus qui sont détectés
par I'unité d’analyse (11), pour chacune des durées
conjointement au premier groupe de formes d’onde
(1413a) et au second groupe de formes d’onde
(1413b).
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4. Appareil d’affichage d’informations biologiques se-

lon I'une quelconque des revendications 1 a 3, dans
lequel l'unité d’affichage (11, 13, 14) est configurée
pour afficher la durée de la forme d’onde d’informa-
tions biologiques anormale, le nombre de batte-
ments cardiaques, ou un changement des informa-
tions biologiques survenant dans la durée, sous la
forme d’'une image dans au moins I'une des locali-
sations entre le premier groupe de formes d’onde
(1413a) et le second groupe de formes d'onde
(1413b), al'avant du premier groupe de formes d’on-
de(1413a),etal'arriére du second groupe de formes
d’onde (1413b).

Appareil d’affichage d’'informations biologiques se-
lon I'une quelconque des revendications 1 a 4,
danslequell'unité d’analyse (11) est configurée pour
analyser une pluralité de formes d’onde d’informa-
tions biologiques continues qui sont mesurées en
méme temps, et qui sont différentes I'une de I'autre,
pour détecter les formes d’onde d’informations bio-
logiques anormales respectives, et

les formes d’onde d’informations biologiques cons-
tituant le premier groupe de formes d’onde (1413a),
et les formes d’onde d’informations biologiques
constituant le second groupe de formes d’onde
(1413b) sont des formes d’onde d’informations bio-
logiques qui sont différentes I'une de l'autre, le pre-
mier groupe de formes d’onde et le second groupe
de formes d’onde étant affichés par 'unité d’afficha-

ge.

Procédé d’affichage d’informations biologiques ef-
fectué en utilisant I'appareil selon la revendication
1, le procédé comprenant :

(a) ranalyse de formes d’onde d’informations
biologiques continues mesurées pour détecter
les formes d’onde d’informations biologiques
anormales ; et

(b) I'affichage simultanément :

d’'un premier groupe de formes d’onde
(1413a) constitué de formes d’onde d’infor-
mations biologiques continues
comprenant : une forme d’'onde d’informa-
tions biologiques anormale initiale (1411)
qui est produite initialement en formes d’on-
de d'informations biologiques anormales
qui sont produites dans une durée lorsque
les formes d’onde d’informations biologi-
ques anormales détectées dans I'étape (a)
sont continues ; et une forme d’onde d'’in-
formations biologiques (1414) qui est pro-
duite juste avant la production de la forme
d’'onde d’informations biologiques anorma-
le initiale (1411) ; et

d'un second groupe de formes d’onde
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(1413b) constitué des formes d’'onde d’in-
formations biologiques continues
comprenant : une derniere forme d’onde
d’informations biologiques anormale (1412)
qui est produite en dernier ; et une forme
d'onde d’informations biologiques (1416)
qui est produite juste apres la production de
la derniere forme d’onde d’informations bio-
logiques anormale (1412),

ou, dans I'étape (b), le premier groupe de formes
d’'onde (1413a) et le second groupe de formes
d’'onde (1413b) sont affichés tout en étant laté-
ralement juxtaposés en définissant des axes
verticaux pour étre paralleles I'un a l'autre,

ou dans I'étape (a), une forme d’onde d’informa-
tions biologiques qui se situe parmi les formes
d'onde d’informations biologiques anormales
détectées, et dans laquelle la correction d’un ré-
sultat de détection est nécessaire est identifiée
sur la base des formes d’onde d’informations
biologiques continues mesurées,

dans I'étape (b), I'affichage de la forme d’onde
d’'informations biologiques anormale qui est
identifiée dans I'étape (a) comme la forme d’on-
de d’informations biologiques dans laquelle la
correction est nécessaire, d’'une maniére iden-
tifiable,

caractérisé en ce que dans I'étape (a), il esten
outre analysé siun changementde rythme entre
une forme d'onde d’informations biologiques
anormale comprise dans le premier groupe de
formes d’'onde (1413a), et une forme d’onde
d’'informations biologiques anormale comprise
dans le second groupe de formes donde
(1413b) excede un seuil ou pas, et

dans I'étape (b), le premier groupe de formes
d’'onde et le second groupe de formes d’onde
dans laquelle il est analysé dans I'étape (a) que
le changement de rythme excede le seuil sont
affichés d’'une maniere identifiable.

Procédé d’affichage d’'informations biologiques se-
lon la revendication 6, dans lequel, dans I'étape (b),
le premier groupe de formes d’'onde (1413a) et le
second groupe de formes d’onde (1413b) sont si-
multanément affichés pour deux ou plusieurs durées
des formes d’onde d’informations biologiques anor-
males détectées dans I'étape (a), et, dans I'étape
(b), le premier groupe de formes d’onde (1413a) et
le second groupe de formes d’onde (1413b) sont af-
fichés tout en étant latéralement juxtaposés en dé-
finissant des axes verticaux pour étre paralléles I'un
a l'autre.

Procédé d’affichage d’'informations biologiques se-
lon la revendication 6 ou 7,
dans lequel dans I'étape (a), sur la base des formes
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d’'onde d’informations biologiques continues mesu-
rées, par rapport a chacune des durées, au moins
I'un d’'un nom d’un type de la forme d’onde d’infor-
mations biologiques anormale, de la durée, d’'un
nombre de battements cardiaques, et d’'un nombre
de battements continus est détecté, et

dans I'étape (b), au moins I'un du nom du type de la
forme d’onde d’informations biologiques anormale,
de la durée, du nombre de battements cardiaques,
et du nombre de battements continus qui sont dé-
tectés dans I'étape (a) est affiché pour chacune des
durées conjointement au premier groupe de formes
d’'onde (1413a) et au second groupe de formes d’on-
de (1413b).

Procédé d’affichage d’informations biologiques se-
lon I'une quelconque des revendications 6 a 8,
dans lequel, dans I'étape (b), la durée de la forme
d'onde d’informations biologiques anormale, du
nombre de battements cardiaques, ou d’un change-
ment des informations biologiques survenant dans
la durée est affichée comme image dans au moins
'une des localisations entre le premier groupe de
formes d’onde (1413a) et le second groupe de for-
mes d’onde (1413b), a I'avant du premier groupe de
formes d’'onde (1413a), et al'arriére du second grou-
pe de formes d’onde (1413b).

Procédé d’affichage d’informations biologiques se-
lon I'une quelconque des revendications 6 a 9,
dans lequel dans I'étape (a), une pluralité de formes
d’'onde d’informations biologiques continues qui sont
mesurées en méme temps, et qui sont différentes
I'une de I'autre sont analysées pour détecter les for-
mes d’'onde d’informations biologiques anormales
respectives, et

les formes d’onde d’informations biologiques cons-
tituant le premier groupe de formes d’onde (1413a),
et les formes d’onde d’informations biologiques
constituant le second groupe de formes d’onde
(1413b) étant les formes d’onde d’informations bio-
logiques qui sont différentes I'une de l'autre, le pre-
mier groupe de formes d’onde et le second groupe
de formes d’onde étant affichés dans I'étape (b).
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