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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The present invention relates to an electrocar-
diograph system and a communication device for it.

2. Description of the Related Art

[0002] Itis generally known that different cardiograms
can be obtained depending on the postures of the subject
(the person being diagnosed). Even if the subject is
healthy, changes may occur on cardiograms simply due
to a change in the postures of the subject. In order to
eliminate the effects of posture changes so that proper
diagnosis can be made, the device user such as a med-
ical operator must prepare in advance by recording typ-
ical cardiograms of the subject at various postures on
recording paper as the reference cardiograms. In ana-
lyzing the cardiogram obtained for a predetermined time
period, the user must compare the cardiograms of the
subject with the reference cardiograms. As a result, the
user will be able to judge if a change on a cardiogram is
due to a posture or iliness of the subject.

[0003] Cardiograph systems are proposed in recent
years wherein reference cardiograms are recorded in the
memory devices built into the electrocardiographs in-
stead of recording on paper so that the cardiograms col-
lected in actual diagnoses can be compared with the ref-
erence cardiograms by computers.

[0004] For example, the Japanese Patent Application
No. 9-56687 filed on August 22, 1995 disclosed a cardi-
ogram measuring system. The cardiogram measuring
system is equipped with a portable electrocardiograph
capable of storing obtained cardiograms and an analyz-
ing device that receives the cardiograms from the elec-
trocardiograph and analyzes them.

[0005] The portable electrocardiograph has a capabil-
ity of measuring and storing reference cardiograms in
advance of measuring cardiograms to be analyzed. The
portable electrocardiograph itself is equipped with multi-
ple switches. Specifically, it is equipped with switches
corresponding to the side lying, standing, walking and
running conditions. For example, in order to produce a
reference cardiogram for the side lying condition, the sub-
ject lies on the side of his/her body while turning on the
switch for the lying condition. A cardiogram for the side
lying condition is then produced and stored in the mem-
ory, after which follows a process of measuring for the
predetermined time period a cardiogram to be analyzed.
[0006] However, the above-mentioned cardiogram
measuring system has the following problems. Since the
portable electrocardiograph for measuring and storing
cardiograms is equipped with components such as
switches for selecting the conditions of the subject, it is
difficult to reduce the size of the portable electrocardio-
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graph that is to be attached to the subject. Moreover, it
is difficult to make it waterproof because of the compo-
nents such as switches.

[0007] Moreover, while the patent publication dis-
closed the idea of storing the reference cardiograms cor-
responding to simpler conditions of the subject, it failed
to disclose the idea of storing reference cardiograms cor-
responding to more specifically classified postures. Con-
sequently, itisimpossible to store reference cardiograms
corresponding to more specifically classified postures in-
cluding a standing, a face-up lying, a right side lying, and
a left side lying. For the purpose herein, the standing
position denotes the position wherein the subject is
standing, the face-up lying position denotes the position
wherein the subject s lying on his/her back, the right side,
lying position denotes the position wherein the subject is
lying on his/her right side of the body, and the left side
lying position denotes the position wherein the subject is
lying on his/her left side of the body.

[0008] Further, it is difficult for the cardiogram meas-
uring system to display for confirmation the waveforms
of reference cardiograms as staticimages corresponding
to the standing, face-up lying, right side lying or left side
lying positions respectively, while displaying as time-var-
ying images the waveforms of cardiograms produced in
real time. Therefore, even when proper reference cardi-
ogram production is hindered due to malfunction of elec-
trodes, the cardiograph production may proceed without
correcting the problem.

[0009] The EP-A-0 299 887 discloses a portable elec-
trocardiograph comprising all the features of the pream-
ble of claim 1, which is capable of recording event data
representing specific action or paroxysmal symptoms of
a patient along with electrocardiogram data detected
continuously from the patient over a long time. The port-
able electrocardiograph has operating event-inputting
keys which indicate on their top surfaces the specific ac-
tions and paroxysmal symptoms in the form of a figure
and/or character. The event data can be entered easily
by the patient for recording together with the electrocar-
diogram data recorded at the time of the event.

SUMMARY OF THE INVENTION

[0010] Itis anobject of the present invention to provide
an electrocardiograph system and its communication de-
vice that are capable of measuring and storing the car-
diograms for reference corresponding to various pos-
tures of the subject based on remote instructions using
wireless signals from the outside without having to have
a control unit containing switches in the portable cardio-
graph for selecting the subject’'s posture from various
posture options.

[0011] It is another object of the invention to provide
an electrocardiograph system that displays the reference
cardiograms as static images, while displaying wave-
forms of obtained cardiograms in real time as time-var-
ying images.
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[0012] According to the present invention, the above
object is achieved by an electrocardiograph system ac-
cording to claim 1.

BRIEF DESCRIPTION OF THE DRAWINGS
[0013]

Fig. 1is an outline drawing of the cardiogram storage
device and the monitoring device that constitute the
electrocardiograph system;

Fig. 2 is an outline drawing of the analyzing device
that analyzes cardiograms communicating with the
cardiogram storage device shown in Fig. 1;

Fig. 3 is a block diagram that shows the constitution
of the cardiogram storage device shown in Fig. 1;
Fig. 4 is a block diagram showing the constitution of
the monitoring device shown in Fig. 1;

Fig. 5 is a block diagram showing the constitution of
the analyzing device shown in Fig. 2;

Fig. 6 is a flowchart showing the process of the car-
diogram storage device shown in Fig. 3;

Fig. 7 is a chart conceptually showing an example
waveform when the posture of the subject changes;
Fig. 8 is a flowchart showing the process of the mon-
itoring device shown in Fig. 4;

Fig. 9 is an example of the operating unit provided
in the monitoring device shown in Fig. 4;

Fig. 10 is a drawing showing another example of the
operating unit provided in the monitoring device
shown in Fig. 4; and

Fig. 11 is a flow chart showing the process of the
analyzing device shown in Fig. 5.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0014] A preferred embodiment of the present inven-
tion will be described below referring to the accompany-
ing drawings.

[0015] Fig. 1 shows an electrocardiograph system of
a preferred embodiment of the present invention. As
shown in Fig. 1, the cardiograph system of the embodi-
ment of the present invention contains a cardiogram stor-
age device (portable electrocardiograph) 200 and a mon-
itoring device (communication device) 300. The cardio-
gram storage device 200 produces the signals related to
cardiograms (hereinafter called simply "cardiograms")
based on electrical potential changes detected by bio-
logical electrodes 100 adhesively attached to the human
body and stores the cardiograms in its memory device.
The monitoring device 300 is a communication device
that communicates with the cardiogram storage device
200. Furthermore, it is preferable that the electrocardio-
graph systemincludes an analyzing device 400 as shown
in Fig. 2. The analyzing device 400 analyzes the cardio-
gram (cardiogram data) produced by the cardiogram
storage device 200 as a result of measurement for a pe-
riod of time (e.g., 24 hours) necessary for diagnosing any
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disease of the subject. Since the structure of the biolog-
ical electrodes 100 in the present invention is similar to
that of the conventional biological electrodes, its expla-
nation is omitted.

[0016] The medical operator selects an appropriate
posture from the available options by operating the mon-
itoring device 300 in coordination with the change of the
subject’s posture. In other words, the monitoring device
300 accepts the posture information for the subject se-
lected from multiple choices of postures. Upon accepting
the selection information, the monitoring device 300 in-
structs the cardiogram storage device 200 to store the
reference cardiogram corresponding to the selected pos-
ture. Specifically, the monitoring device 300 wirelessly
transmits a signal instructing to store the reference car-
diogram to the cardiogram storage device 200 (herein-
after "reference cardiogram storage instruction").
[0017] The cardiogram storage device 200 obtains
each cardiogram sequentially through measurement for
a predetermined time period and stores the obtained car-
diograms. When the cardiogram storage device 200 re-
ceives the reference cardiogram storage instruction wire-
lessly from the monitoring device 300, the cardiogram
storage device 200 stores the cardiogram obtained by a
measurement when the instruction was received as the
reference cardiogram for the corresponding posture dis-
criminating it from other cardiograms.

[0018] When the measurement for a necessary cardi-
ogram for a period of time and its storage are completed,
a communication is executed between the cardiogram
storage device 200 and the analyzing device 400 (Fig.
2). The analyzing device 400 compares the cardiogram
to be analyzed, which is the result of measurement con-
ducted for the predetermined time period by the cardio-
gram storage device 200, with the reference cardio-
grams. The analyzing device 400 differentiate the change
of the cardiogram due to the subject’s disease and the
change due to the change in the posture of the subject.
Consequently, the analyzing device 400 is capable of
executing a cardiogram analysis with a high accuracy.
[0019] Fig. 3 is a block diagram that shows the consti-
tution of the cardiogram storage device.

[0020] Aninputunit201isaninputcircuitformeasuring
cardiograms based on electrical potential changes de-
tected by the biological electrodes 100. An A/D converter
202 digitalizes the cardiogram obtained by the input unit
201. A cardiogram memory 203 stores the cardiogram
produced by measuring for the predetermined period and
digitalized. The posture information memory 204 estab-
lishes and stores a piece of information (pointer) for spec-
ifying a portion that corresponds to the reference cardi-
ogram from a series of cardiograms stored in the cardi-
ogram memory 203, and stores it. Forexample, this point-
er is an address on the cardiogram memory 203 where
the cardiogram that was produced when the cardiogram
storage device 200 received the reference cardiogram
storage instruction is stored. Due to the use of the con-
stitution of storing the pointer, it is possible to store the
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reference cardiogram discriminating it from other cardi-
ograms. With this constitution, it is also possible to save
the memory resources in comparison to the case of ex-
tracting the area corresponding to the reference cardio-
gram from the entire pack of produced cardiograms and
storing the data of the extracted reference cardiogram
into a separate memory area.

[0021] A storage device side communication unit 205
is an interface for wirelessly communicating with the
monitoring device 300 and/or the analyzing device 400.
More specifically, the storage device side communication
unit 205 communicates with the monitoring device 300
through electro-magnetic coupling. The storage device
side communication unit 205 functions as a receiving unit
that receives control signals and reference cardiogram
storage instructions from the monitoring device 300, and
a transmitting unit for wirelessly transmitting cardiograms
and pointers stored in the cardiogram memory 203. A
control unit 206 is a CPU that controls the cardiogram
storage device 200 entirely. A power source 207 supplies
power to various units.

[0022] Fig. 4 is a block diagram showing the constitu-
tion of the monitoring device in the present embodiment.
An operating unit 301 consists of switches and/or push-
buttons that are operated by the user such as a medical
operator as described later. The operating unit 301 is
used for selecting the posture of the subject. It is one of
the features of the present invention that the operating
unit 301 is not provided in the cardiogram storage device
(portable electrocardiograph) 200 itself, but rather in the
monitoring device 300 (communication device) that wire-
lessly communicates with the cardiogram memory de-
vice (electrocardiograph) 200. Consequently, it is possi-
ble to produce and store the reference cardiogram cor-
responding to each posture based on a remote instruc-
tion received from the outside wirelessly without having
to have a control unit containing switches, etc., in the
portable cardiograph itself for receiving the posture se-
lection selected from various posture options for the sub-
ject.

[0023] A monitor side communication unit 302 is an
interface for wirelessly communicating with the cardio-
gram storage device 200. The monitor side communica-
tion unit 302 wirelessly transmits the reference cardio-
gram storage instruction to the cardiogram storage de-
vice 200 when the operating unit 301 accepts the posture
selection. The monitor side communication unit 302 fur-
ther has the capability of receiving the cardiogram pro-
duced by the cardiogram storage device 200 in real time
as well as the capability of receiving the reference car-
diogram itself or the aforementioned pointer for specify-
ing the reference cardiogram. A memory 303 temporarily
stores cardiograms and various data received by the
monitor side communication unit 302.

[0024] A display 304 is typically a small liquid crystal
panel. The display 304 displays the waveforms of cardi-
ograms received time-sequentially from the cardiogram
storage device 200 in time-varying images. Moreover, it
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displays the waveforms of reference cardiograms (pos-
ture waveforms) received from the cardiogram memory
device 200 as static images for the predetermined time
period. This is another feature of the present invention.
Consequently, the present invention enables to display
not only the waveforms of produced cardiograms as
time-varying images but also the waveforms of the ref-
erence cardiograms corresponding to various postures
such as standing, face-up lying, right side lying and left
side lying positions as static images. Since the wave-
forms of the reference cardiograms are displayed as stat-
ic images, the user can visually and securely inspect
whether the reference cardiograms are accurately pro-
duced.

[0025] A control unit 305 is a CPU that controls the
monitoring device entirely. For example, the control unit
305 controls the contents that are displayed on the dis-
play 304.

[0026] A speaker 306 outputs various alarm sounds.
For example, the speaker 306 functions as a notifying
means for notifying the completion of the process for the
reference cardiograms to the user. A power source 307
supplies power to various units. As a deviation from this
embodiment, the speaker 306 can be omitted.

[0027] Fig. 5 is a block diagram that shows the consti-
tution of the analyzing device in this embodiment. The
analyzing device 400 is capable for classifying the meas-
urement results of the stored cardiograms into normal
heartbeats and abnormal heartbeats and counting the
numbers of those heartbeats.

[0028] An operating unit 401 consists of a keyboard
and/or a pointing device such as a mouse. An analyzer
side communication unit 402 is an interface for commu-
nicating with the cardiogram storage device 200. The an-
alyzer side communication unit 402 wirelessly receives
cardiograms to be analyzed that are produced by the
cardiogram storage device 200 for the predetermined
time period from the cardiogram storage device 200. It
also receives the one or more pointers stored in the pos-
ture information memory 204 from the cardiogram stor-
age device 200. The analyzing device 400 acquires the
reference cardiograms corresponding to various pos-
tures based on the pointers. The memory 403 stores var-
ious data received via the analyzer side communication
unit 402. The display 404 displays the contents of the
instructions, process execution conditions, and analysis
results received from the operating unit 401.

[0029] A pattern recognition unit 405 performs the pat-
tern recognition of the waveforms of the reference car-
diograms. An extraction unit 406 compares the cardio-
gram data produced by the cardiogram storage device
200 for the predetermined time period with the reference
cardiograms based on the pattern recognition results.
The extraction unit 406 extracts the changes of the car-
diograms due to a posture change based on the com-
parison results. The extraction unit 406 further discrimi-
nates whether the cardiogram changes are due to the
posture changes or other causes (such as disease).
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[0030] A control unit 407 is a CPU that controls the
analyzing unit 400 and executes arithmetic operations.
The above mentioned pattern recognition unit 405 and
the extraction unit406 may typically realized by computer
programs installed on a hard disk (not shown). A control
unit 407 executes the program.

[0031] Fig. 6 is a flowchart showing the process con-
tents of the cardiogram storage device. The input unit
201 measures to produce cardiograms based on electri-
cal potential changes detected by the biological elec-
trodes 100 (step S101). The biological electrodes 100
include ECG (electrocardiography) sensor electrodes
and reference electrodes. The input unit 201 differentially
amplifies the potentials detected by the ECG sensor elec-
trodes and deletes the external noises by means of the
potentials provided by the one or more reference elec-
trodes. Produced cardiograms are analog signals. The
A/D converter 202 converts these cardiograms into digital
signals by means of A/D conversion (step S102). Cardi-
ograms converted into digital signals are stored into pre-
determined memory regions of the cardiogram memory
203 in real time (step S103).

[0032] Next, a judgment is made whether any control
signals (command signals) are received from the moni-
toring device 300 (step S104). As described later, the
monitoring device 300 transmits control signals to the
outside via the monitor side communication unit 302.
When the user such as a medical operator brings the
monitor side communication unit 302 and the storage
device side communication unit 205 within the commu-
nication distance wherein they can be magnetically cou-
pled, the storage device side communication unit 205
receives control signals from the monitor side communi-
cation unit 302. The communication distance is typically
1 cm through 100 cm, more preferably 1 cm through 10
cm. When a control signal is received (step S104: Yes),
the process of the step S105 is executed. In the step
S105, the cardiograms produced at the step S103 are
stored into the cardiogram memory 203 and are trans-
mitted essentially simultaneously from the storage de-
vice side communication unit 205 to the monitor side
communication unit 302 in time-sequentially.

[0033] Further, a judgment is made whether any ref-
erence cardiogram storage instruction is received from
the monitoring device 200 (step S106). If the storage de-
vice side communication 205 receives a reference car-
diogram storage instruction (step S106: Yes), the pointer
is stored into the posture information memory 204 (step
S107). The cardiogram storage device 200 thus stores
the cardiograms produced by measuring for the prede-
termined time period into the cardiogram memory 203
and a pointer for specifying a portion of a series of car-
diograms stored in the cardiogram memory 203 that cor-
responds to the reference cardiogram. Consequently, it
is possible to store the cardiogram produced when the
reference cardiogram storage instruction was received
from the monitoring device 300 as the reference cardio-
gram corresponding to the selected posture discriminat-
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ing it from other reference cardiograms. In step S100,
the process of the cardiogram storage device is finished
when the cardiogram storage device produces the car-
diogram by measuring for predetermined period of time
(e.g., 24 hours).

[0034] Fig. 7 is a typical cardiogram wherein the pos-
ture of the subject changes. The posture of the subject
changes at the point P in the chart. As mentioned before,
the monitoring device 300 normally transmits a reference
cardiogram storage instruction when the operating unit
301 of the monitoring device 300 is operated in accord-
ance with the change of the subject’s posture. Therefore,
the cardiogram storage device 200 receives the refer-
ence cardiogram instruction at the point P in the chart.
Consequently, the cardiogram produced when the refer-
ence cardiogram storage instruction is received will be
stored as the cardiogram at the time of the posture
change, i.e., the reference cardiogram. More preferably,
the address on the cardiogram memory 203 where the
cardiogram produced at the time of the point P is stored
in the posture information memory 204 as the pointer.
[0035] Incidentally, the reference cardiogram storage
instruction may include the information related to the se-
lected posture. In such a case, it is preferable to store
the reference cardiogram and the type of posture. Con-
sequently, it is possible to produce and store reference
cardiograms in correspondence with each posture such
as the standing, face-up lying, right side lying and left
side lying positions.

[0036] Fig. 8 is a flowchart showing the process con-
tents of the monitoring device. The monitoring device 300
constantly transmits control signals under the operating
condition (step S201). When a cardiogram is received
from the cardiogram storage device 200 (step S202:
Yes), the control unit 305 displays time-serially the wave-
forms of the received cardiogram received from the car-
diogram storage device 200 (S203). The display of the
waveforms of cardiograms by the monitoring device 300
is used for making a judgment whether the connection
condition between the cardiogram storage device 200
and the biological electrodes 100 is good. The monitoring
device 300 should display the waveforms of cardiograms
only when the operating condition of the cardiogram stor-
age device 200is to be checked. Thus, itis not necessary
for the monitoring device 300 to display cardiograms dur-
ing the process of measuring cardiograms necessary for
diagnosing the subject’s iliness.

[0037] In the step S204, a judgment is made whether
the operating unit 301 received the posture selection for
the subject. If it has received the posture selection (step
S204: Yes), the process of the step S205 is executed.
[0038] Fig. 9 shows an example of the operating unit
provided in the monitoring device. In the case shown in
Fig. 9, the operating unit 301 is provided with posture
selection switches name-tagged for the standing,
face-up lying, right side lying and left side lying positions.
If the subject’s posture changed to the face-up lying po-
sition, the user such as a medical operator selects the
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switch for the face-up lying position from the bank of pos-
ture selection switches and operates it. As a result, the
face-up lying position is selected and accepted.

[0039] Fig. 10is another example of the operating unit.
In the case shown in Fig. 10, the operating unit 301 is
equipped with a posture display unit that displays a mark
that corresponds to a selected posture, selection buttons
for freely changing the display of the posture display unit,
and the decision button for finally approving the posture
selection. Thus, the operating unit 301 shown in Fig. 9
or Fig. 10 can accepts the desired selection of the sub-
ject’s posture.

[0040] In the step S205 shown in Fig. 8, the monitor
side communication unit 302 wirelessly transmits the ref-
erence cardiogram storage instruction to the cardiogram
storage device 200 when the posture selection is accept-
ed.

[0041] The control unit 305 receives the reference car-
diogram transmitted from the cardiogram storage device
200 in response to the reference cardiogram storage in-
struction. The display 304 displays the waveforms of the
reference cardiograms received from the cardiogram
storage device 200 as static images (step S206). Thus,
the display 304 displays essentially the reference cardi-
ograms as static image, while displaying as time-varying
image waveforms of the cardiograms received in real
time from the cardiogram storage device 200. Conse-
quently, the user such as a medical operator can easily
confirm the reference cardiograms as static images. Fur-
ther, if the user determines that that reference cardio-
grams cannot be produced properly due to improper in-
stallations of the biological electrodes, etc., as a result
of the confirmation of the waveforms of the reference
cardiograms displayed as static images, the user can
correct the installations of the biological electrodes so
that proper reference cardiograms can be produced.
[0042] After waiting for a predetermined time period
passes (step S207: Yes), the speaker 306 notifies by an
alarm sound the user that the process concerning the
reference cardiograms has been completed (step S208).
This specific time period is typically several to several
tens of seconds. In place of the issuing of the alarm sound
by the speaker 306, the completion of the process con-
cerning the reference cardiograms can be notified by
means of a display on the display unit 304.

[0043] The storage of the reference cardiograms cor-
responding to various postures is completed by means
of the procedures described above referring to Fig. 6 and
Fig. 8. Each reference cardiogram is stored so that it can
be read out by a specific pointer. After that, the cardio-
gram storage device 200 produces a cardiogram for a
specific measuring time required for diagnosis of a par-
ticular disease similar to a case of a conventional elec-
trocardiograph system, and stores the produced cardio-
gram.

[0044] Next, the procedure for the analysis of the car-
diogram data will be described. Fig. 11 is a flowchart
showing the process contents of the analyzing device
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400.

[0045] First, the analyzer side communication unit 402
communicates with the cardiogram storage device 200
that has produced a cardiogram by measuring for the
predetermined time period. Consequently, the analyzer
side communication unit 402 wirelessly receives the car-
diogram produced by measuring for the predetermined
time period from the cardiogram storage memory device
200. Further, the analyzer side communication unit 402
receives the pointer stored in the posture information
memory 204 (step S301).

[0046] Based on the received pointers, a reference
cardiogram is acquired for each posture. Further, the
wave patterns of the acquired reference cardiograms are
recognized (step S302). The cardiograms produced by
measuring for the predetermined period of time are com-
pared with the reference cardiograms (step S303). As a
result, the changes of the cardiograms due to disease
are discriminated from the changes due to posture
changes. The recognition of waveform patterns can be
conducted by using the conventional pattern recognition
method.

[0047] The portions where the cardiograms changed
due to posture changes are extracted from the cardio-
gram data measured for a period necessary for diagnosis
(step S304). After that, an analysis is made here whether
there are any heartbeat areas in the cardiograms includ-
ing extracted portions. The number of the abnormal
heartbeat portions is counted (step S305). The result of
the analysis is outputted on paper by a printer (not
shown), or outputted on the display 405 (step S306).
[0048] According to the process shown in Fig. 11, the
accuracy of the analysis can be substantially improved
as the analysis of the cardiograms is done using the ref-
erence cardiograms actually produced for each subject.
Specifically, even if there are large discrepancies be-
tween reference cardiograms due to personal differenc-
es between the subjects, it is possible to discriminate the
changes in the cardiograms due to posture changes and
the changes in the cardiograms due to disease such as
ischemic heart disease, facilitating the final judgment of
the medical operator.

[0049] Moreover, itis possible to conduct the analysis
using reference cardiograms corresponding to various
postures with not just the standing and side lying posi-
tions but also face-up lying, the left side lying, and right
side positions, so that an analysis with a higher accuracy
is possible.

[0050] While the above description was about a pref-
erable embodiment of the present invention, it goes with-
out saying that various changes, additions and simplifi-
cations are possible within the scope of this invention
described in the claims.

[0051] For example, while the above description dealt
with an application of the present invention to an electro-
cardiograph system of a type wherein the monitoring de-
vice is separated from the cardiogram storage device
that is directly attached to the body of the subject, the



11 EP 1214 905 B9 12

present invention includes an electrocardiography sys-
tem wherein the cardiogram storage device and the mon-
itoring device are formed integrally system displaying the
waveforms of the cardiograms produced time-sequen-
tially as time-varying images sequentially and displaying
also, when the subject’s posture is selected, the wave-
forms of the reference cardiograms as static images.
[0052] Further, while the case of using electro-mag-
netic coupling as means of communications between the
cardiogram storage device, the monitoring device and
the analyzing device, other wireless means such as in-
frared communications can be used as well. Although it
is preferable to form a small monitoring device and a
relatively large analyzing device as separate units from
the standpoint of making handling easier, the monitoring
device and the analyzing device can be formed as an
integral device as well.

[0053] Furthermore, it is also possible not only to use
the result of comparison between the cardiogram pro-
duced by measuring for the predetermined time period,
which is the object of analysis, and the reference cardi-
ograms, but also to separate and extract precisely the
portion where a change occurred due to a posture change
by means of the duration period of the change occurred
on the cardiogram and/or its cycle.

[0054] In the above description, the cardiogram mem-
ory for storing the cardiograms that are produced
time-sequentially by the cardiogram storage device is
provided separate from the posture information memory
where the pointers for identifying a particular reference
posture waveform. However, the present invention is not
limited to such a constitution, and it can be applied to a
case where the cardiograms and the pointers are stored
in the same memory device.

[0055] Moreover, it was described in the above that
the reference cardiograms are discriminated from other
cardiograms by means of the stored pointers. However,
the present invention is not limited by such a constitution,
but rather it can have a constitution wherein the diagram
produced by measuring is extracted and stored sepa-
rately at the point when the reference cardiogram storage
instruction is received.

Claims
1. An electrocardiograph system comprising:

an electrocardiograph (200) for producing car-
diograms;

a communication device (300) for accepting a
subject’s posture selected from multiple posture
options, wherein said communication device
(300) is arranged to transmit a predetermined
instruction signal to said electrocardiograph
(200) when the posture is accepted,

said electrocardiograph (200) is arranged to
store the cardiogram produced when said in-
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struction signal is received from said communi-
cation device as a reference cardiogram corre-
sponding to the selected posture, and

said communication device has a display unit
(304),

said system being characterized in that

said electrocardiograph (200) is arranged to
transmit the produced cardiograms to said com-
munication device (300),

said communication device (300) is arranged to
wirelessly communicate with said electrocardi-
ograph (200),

and said display (304) of the communication de-
vice (300) is arranged to display as a static im-
age the waveform of said reference cardiogram
received from said electrocardiograph in re-
sponse to said instruction signal, while sequen-
tially displaying as time-varying images wave-
forms of cardiograms received time-sequential-
ly from said electrocardiograph.

An electrocardiograph system of claim 1, wherein
said instruction signal transmitted from said commu-
nication device (300) includes information about the
selected posture.

An electrocardiograph system of claim 1, wherein
said communication device (300) is a portable ter-
minal device.

An electrocardiograph system of claim 1, wherein
said communication device (300) is arranged to com-
municate with said electrocardiograph (200) by elec-
tro-magnetic coupling.

An electrocardiograph system of claim 1, wherein
said communication device (300) is arranged to com-
municate with said electrocardiograph (200) by in-
frared rays.

An electrocardiograph system of claim 1, wherein
said multiple posture options include a standing po-
sition and a face-up lying position.

An electrocardiograph system of claim 1, wherein
said multiple posture options include a standing po-
sition, a face-up lying position, a right side lying po-
sition, and a left side lying position.

An electrocardiograph system of claim 7, wherein
said communication device (300) has an operating
unit (301) provided with multiple marks correspond-
ing respectively to said standing, face-up lying, right
side lying, and left side lying positions, by means of
which the selection of each posture is entered.
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An electrocardiograph system of claim 1, wherein
said electrocardiograph (200) is arranged to store
cardiograms produced for a predetermined period
and to store also information for identifying portions
that correspond to said reference cardiogram from
a series of cardiograms thus stored.

An electrocardiograph system of claim 1, further
comprising an analyzing device (400) for analyzing
cardiograms, wherein said analyzing device (400) is
arranged to wirelessly receive from said electrocar-
diograph (200) said reference cardiogram and the
cardiograms produced by said electrocardiograph
for the predetermined period, and compare the car-
diograms produced by said electrocardiograph (200)
for the predetermined period with said reference car-
diogram.

An electrocardiograph system of claim 10, wherein
said analyzing device (400) is arranged to discrimi-
nate changes in the cardiograms caused by disease
from changes caused in the cardiograms caused by
posture changes of the subject based on the result
of comparing, and count the number of abnormal
heartbeats contained in the cardiograms.

An electrocardiograph system of claim 1,

wherein said electrocardiograph (200) has an input
circuit (201) a memory (203) and an operating unit
(206), and said communication device (300) further
has an operating unit (301) and a transmitting unit
(302), in which

said input circuit (201) is arranged to produce cardi-
ograms based on electrical potential changes de-
tected by biological electrodes (100),

said operating unit (301) of the communicating de-
vice is arranged to accept the subject’s posture se-
lected from multiple posture options,

said transmitting unit (302) is arranged to transmit
the predetermined instruction signal to said electro-
cardiograph when the posture is accepted, and
said memory (203) is arranged to store the cardio-
gram produced by said input circuit (201) when said
instruction signal is received from said transmitting
unit (302) as the reference cardiogram correspond-
ing to the selected posture discriminating it from oth-
er cardiograms.

An electrocardiograph system of claim 1,

wherein said communication device (300) has an op-
erating unit (301) for accepting the subject’s posture
selected from multiple posture options, a transmit-
ting unit (302) for transmitting the predetermined in-
struction signal to said electrocardiograph (200)
when the posture is accepted, and a receiving unit
(302) for receiving the cardiogram produced by the
electrocardiograph (200) when the electrocardio-
graph (200) receives said instruction signal as the

6]

10

15

20

25

30

35

40

45

50

55

reference cardiogram corresponding to the selected
posture discriminating it from other cardiograms.

Patentanspriiche

1.

Elektrokardiographiesystem mit

einem Elektrokardiograph (200) zur Erzeugung von
Kardiogrammen,

einer Kommunikationseinrichtung (300) zum Anneh-
men einer aus einer Vielzahl von Haltungsoptionen
ausgewahlten Haltung eines Subjekts, wobei

die Kommunikationseinrichtung (300) zum Senden
eines vorbestimmten Anweisungssignals zu dem
Elektrokardiograph (200) eingerichtet ist, wenn die
Haltung angenommen wird,

der Elektrokardiograph (200) zum Speichern des
beim Empfang des Anweisungssignals von der
Kommunikationseinrichtung erzeugten Kardio-
gramms als Referenzkardiogramm eingerichtet ist,
das der ausgewahlten Haltung entspricht, und

die Kommunikationseinrichtung eine Anzeigeeinheit
(304) aufweist,

wobei das System dadurch gekennzeichnet ist,
dass

der Elektrokardiograph (200) zum Senden der er-
zeugten Kardiogramme zu der Kommunikationsein-
richtung (300) eingerichtet ist,

die Kommunikationseinrichtung (300) zum drahtlo-
sen Kommunizieren mit dem Elektrokardiograph
(200) eingerichtet ist, und

die Anzeigeeinheit (304) der Kommunikationsein-
richtung (300) zum Anzeigen des Signalverlaufs des
von dem Elektrokardiograph als Antwort auf das An-
weisungssignal empfangenen Referenzkardio-
gramms als statisches Bild eingerichtet ist, wahrend
folgend Signalverlaufe von Kardiogrammen, die von
dem Elektrokardiograph zeitsequenziell empfangen
werden, als sich zeitlich verdndernde Bilder ange-
zeigt werden.

Elektrokardiographiesystem nach Anspruch 1, wo-
bei das von der Kommunikationseinrichtung (300)
gesendete Anweisungssignal Informationen Uber
die ausgewahlte Haltung enthalt.

Elektrokardiographiesystem nach Anspruch 1, wo-
bei die Kommunikationseinrichtung (300) eine trag-
bare Endgerateeinrichtung ist.

Elektrokardiographiesystem nach Anspruch 1, wo-
bei die Kommunikationseinrichtung (300) zum Kom-
munizieren mit dem Elektrokardiograph (200) mittels
elektromagnetischer Kopplung eingerichtet ist.

Elektrokardiographiesystem nach Anspruch 1, wo-
bei die Kommunikationseinrichtung (300) zum Kom-
munizieren mit dem Elektrokardiograph (200) mittels
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Elektrokardiographiesystem nach Anspruch 1, wo-
bei die Vielzahl der Haltungsoptionen eine stehende
Position und eine mit dem Gesicht nach oben lie-
gende Position enthalt.

Elektrokardiographiesystem nach Anspruch 1, wo-
bei die Vielzahl der Haltungsoptionen eine stehende
Position, eine mit dem Gesicht nach oben liegende
Position, eine auf der rechten Seite liegende Position
und eine auf der linken Seite liegende Position ent-
halt.

Elektrokardiographiesystem nach Anspruch 7, wo-
bei die Kommunikationseinrichtung (300) eine Be-
dienungseinheit (301) aufweist, die miteiner Vielzahl
von Markierungen versehen ist, die jeweils der ste-
henden, mit dem Gesicht nach oben liegenden, auf
der rechten Seite liegenden und auf der linken Seite
liegenden Position entsprechen, mittels der die Aus-
wahl der jeweiligen Haltung eingegeben wird.

Elektrokardiographiesystem nach Anspruch 1, wo-
bei der Elektrokardiograph (200) zur Speicherung
von flir einen bestimmten Zeitabschnitt erzeugten
Kardiogrammen und auch zur Speicherung von In-
formationen zum ldentifizieren von Abschnitten, die
dem Referenzkardiogramm entsprechen, aus einer
Reihe so gespeicherter Kardiogramme eingerichtet
ist.

Elektrokardiographiesystem nach Anspruch 1, fer-
ner mit einer Analyseeinrichtung (400) zum Analy-
sieren von Kardiogrammen, wobei die Analyseein-
richtung (400) zum drahtlosen Empfangen des Re-
ferenzkardiogramms von dem Elektrokardiograph
(200) und der durch den Elektrokardiograph fiir den
vorbestimmten Zeitabschnitt erzeugten Kardio-
gramme und zum Vergleichen der durch den Elek-
trokardiograph (200) fir den vorbestimmten Zeitab-
schnitt erzeugten Kardiogramme mit dem Referenz-
kardiogramm eingerichtet ist.

Elektrokardiographiesystem nach Anspruch 10, wo-
bei die Analyseeinrichtung (400) zum Unterscheiden
von Anderungen in den Kardiogrammen, die durch
Krankheit verursacht werden, von Anderungen, die
in den Kardiogrammen durch Haltungsénderungen
des Subjekts verursacht werden, beruhend auf dem
Ergebnis des Vergleichs und zum Zahlen der Anzahl
anormaler Herzschlage eingerichtet ist, die in den
Kardiogrammen enthalten sind.

Elektrokardiographiesystem nach Anspruch 1, wo-
bei der Elektrokardiograph (200) eine Eingangs-
schaltung (201), einen Speicher (203) und eine Be-
dienungseinheit (206) aufweist, und die Kommuni-
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kationseinrichtung (300) ferner eine Bedienungsein-
heit (301) und eine Sendeeinheit (302) aufweist, wo-
bei

die Eingangsschaltung (201) zum Erzeugen von
Kardiogrammen beruhend auf elektrischen Potenzi-
alanderungen eingerichtet ist, die durch biologische
Elektroden (100) erfasst werden,

die Bedienungseinheit (301) der Kommunikations-
einrichtung zum Annehmen der aus der Vielzahl der
Haltungsoptionen ausgewahlten Haltung des Sub-
jekts eingerichtet ist,

die Sendeeinheit (302) zum Senden des vorbe-
stimmten Anweisungssignals zu dem Elektrokardio-
graph eingerichtet ist, wenn die Haltung angenom-
men wird, und

der Speicher (203) zur Speicherung des durch die
Eingangsschaltung (201) beim Empfang des Anwei-
sungssignals von der Sendeeinheit (302) erzeugten
Kardiogramms als das Referenzkardiogramm ein-
gerichtet ist, das der ausgewahlten Haltung ent-
spricht, die es von anderen Kardiogrammen unter-
scheidet.

Elektrokardiographiesystem nach Anspruch 1, wo-
bei die Kommunikationseinrichtung (300) eine Be-
dienungseinheit (301) zum Annehmen der aus der
Vielzahl der Haltungsoptionen ausgewahlten Hal-
tung des Subjekts, eine Sendeeinheit (302) zum
Senden des vorbestimmten Anweisungssignals zu
dem Elektrokardiograph (200), wenn die Haltung an-
genommen wird, und eine Empfangseinheit (302)
zum Empfangen des durch den Elektrokardiograph
(200) erzeugten Kardiogramms, wenn der Elektro-
kardiograph (200) das Anweisungssignal empfangt,
als das Referenzkardiogramm eingerichtet ist, das
der ausgewahlten Haltung entspricht, die es von an-
deren Kardiogrammen unterscheidet.

Revendications

1.

Systéme d’électrocardiographe comprenant :

un électrocardiographe (200) pour produire des
cardiogrammes ;

un dispositif de communication (300) pour ac-
cepter une posture d’'un sujet sélectionnée par-
mi plusieurs options de posture, dans lequel
ledit dispositif de communication (300) estagen-
cé pour transmettre un signal d’instruction pré-
déterminé audit électrocardiographe (200) lors-
que la posture est acceptée,

ledit électrocardiographe (200) est agencé pour
enregistrer le cardiogramme produit lorsque le-
dit signal d’instruction est recu dudit dispositif
de communication en tant que cardiogramme
de référence correspondant a la posture sélec-
tionnée, et
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ledit dispositif de communication posséde une
unité d’affichage (304),

ledit systéme étant caractérisé en ce que

ledit électrocardiographe (200) est agencé pour
transmettre les cardiogrammes produits audit
dispositif de communication (300),

ledit dispositif de communication (300) est agen-
cé pour communiquer par liaison sans fil avec
ledit électrocardiographe (200), et

ladite unité d’affichage (304) du dispositif de
communication (300) est agencée pour afficher
en tant qu'image statique la forme d’onde dudit
cardiogramme de référence regu dudit électro-
cardiographe en réponse audit signal d’instruc-
tion, tout en affichant séquentiellement en tant
qu'images variant dans le temps les formes
d’onde des cardiogrammes regus séquentielle-
ment dans le temps dudit électrocardiographe.

Systéme d’électrocardiographe selon la revendica-
tion 1, dans lequel

ledit signal d’instruction transmis par ledit dispositif
de communication (300) comprend des informations
relatives a la posture sélectionnée.

Systéme d’électrocardiographe selon la revendica-
tion 1, dans lequel

ledit dispositif de communication (300) est un termi-
nal portatif.

Systéme d’électrocardiographe selon la revendica-
tion 1, dans lequel

ledit dispositif de communication (300) est agencé
pour communiquer avec ledit électrocardiographe
(200) par couplage électromagnétique.

Systéme d’électrocardiographe selon la revendica-
tion 1, dans lequel

ledit dispositif de communication (300) est agencé
pour communiquer avec ledit électrocardiographe
(200) par rayons infrarouges.

Systéme d’électrocardiographe selon la revendica-
tion 1, dans lequel

lesdites plusieurs options de posture comprennent
une position debout et une position allongé sur le
dos.

Systéme d’électrocardiographe selon la revendica-
tion 1, dans lequel

lesdites plusieurs options de posture comprennent
une position debout, une position allongé sur le dos,
une position allongé sur le coté droit, et une position
allongé sur le c6té gauche.

Systéme d’électrocardiographe selon la revendica-
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11.

12.

tion 7, dans lequel

ledit dispositif de communication (300) posséde une
unité de commande (301) pourvue de plusieurs re-
péres correspondant respectivement auxdites posi-
tions debout, allongé sur le dos, allongé sur le cbté
droit, et allongé sur le c6té gauche, au moyen de
laquelle la sélection de chaque posture est entrée.

Systéme d’électrocardiographe selon la revendica-
tion 1, dans lequel

ledit électrocardiographe (200) est agencé pour en-
registrer les cardiogrammes regus pendant une pé-
riode prédéterminée et pour enregistrer également
des informations permettant d’identifier des parties
correspondant audit cardiogramme de référence
dans une série de cardiogrammes ainsi enregistrés.

Systéme d’électrocardiographe selon la revendica-
tion 1, comprenant en outre un dispositif d’analyse
(400) pour analyser les cardiogrammes, dans lequel
ledit dispositif d’analyse (400) est agencé pour re-
cevoir par liaison sans fil dudit électrocardiographe
(200) ledit cardiogramme de référence et les cardio-
grammes produits par ledit électrocardiographe pen-
dant la période prédéterminée, et pour comparer les
cardiogrammes produits par ledit électrocardiogra-
phe (200) pendant la période prédéterminée audit
cardiogramme de référence.

Systéme d’électrocardiographe selon la revendica-
tion 10, dans lequel ledit dispositif d’analyse (400)
est agencé pour distinguer entre des modifications
dans les cardiogrammes dues a une maladie et des
modifications dans les cardiogrammes dues aux
changements de posture du sujet en fonction du ré-
sultat de la comparaison, et pour compter le nombre
de battements cardiaques anormaux contenus dans
les cardiogrammes.

Systéme d’électrocardiographe selon la revendica-
tion 1, dans lequel

ledit électrocardiographe (200) posséde un circuit
d’entrée (201), une mémoire (203) et une unité de
commande (206), et ledit dispositif de communica-
tion (300) possede en outre une unité de commande
(301) et une unité émettrice (302), dans lequel
ledit circuit d’entrée (201) est agencé pour produire
des cardiogrammes sur la base de modifications du
potentiel électrique détectées par des électrodes
biologiques (100),

ladite unité de commande (301) du dispositif de com-
munication est agencée pour accepter la posture du
sujet sélectionnée parmi plusieurs options de pos-
ture,

ladite unité émettrice (302) est agencée pour trans-
mettre le signal d’instruction prédéterminé audit
électrocardiographe lorsque la posture est accep-
tée, et
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ladite mémoire (203) est agencée pour enregistrer
le cardiogramme produit par ledit circuit d’entrée
(201) lorsque ledit signal d’instruction est regu de
ladite unité émettrice (302) en tant que cardiogram-
me de référence correspondant a la posture sélec-
tionnée en le distinguant des autres cardiogrammes.

Systéme d’électrocardiographe selon la revendica-
tion 1,

dans lequel ledit dispositif de communication (300)
possede une unité de commande (301) pour accep-
ter la posture du sujet sélectionnée parmi plusieurs
options de posture, une unité émettrice (302) pour
transmettre le signal d’instruction prédéterminé audit
électrocardiographe (200) lorsque la posture est ac-
ceptée, et une unité réceptrice (302) pour recevoir
le cardiogramme produit par I'électrocardiographe
(200) lorsque I'électrocardiographe (200) recoit ledit
signal d’instruction en tant que cardiogramme de ré-
férence correspondant a la posture sélectionnée en
le distinguant des autres cardiogrammes.
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