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DETECTION DEVICE AND ALARM SYSTEM
HAVING THE DETECTION DEVICE

TECHNICAL FIELD

[0001] The present invention relates to a detection device
which can detect an arrhythmia, and an alarm system which
includes the detection device.

BACKGROUND ART

[0002] As a system for monitoring a person having con-
cerns about a heart attack, for example, a medical telemeter
system is known (JP-2001-78974-A).

SUMMARY

[0003] However, it is still the case that the life-saving rate
for a heart attack due to an arrhythmia is low. For example,
research reports that, among all cases of a heart attack in
which a life-saving procedure was delayed, the rate of
occasions in which the heart attack occurred at home is
about 70%. This seems to be caused because there are many
cases where, when a heart attack occurs due to an arrhyth-
mia, persons (such as family members) surrounding the
patient are not aware of the occurrence, and a procedure for
saving the life is delayed, or no person is around the patient
and the procedure is delayed.

[0004] It is an object of the invention to provide a detec-
tion device which, when an arrhythmia occurs, can prompt
rapid taking of a countermeasure against the arthythmia, and
an alarm system having the detection device.

[0005] 1In order to attain the object, the detection device of
the invention is a portable detection device, including:
[0006] a measuring section which can measure an elec-
trocardiogram in a state where the section is applied to a
body surface of a user;

[0007] an analyzing section which analyzes whether the
electrocardiogram contains an abnormal waveform indicat-
ing an arrhythmia or not; and

[0008] a transmitting section which, if the analyzing sec-
tion detects the abnormal waveform, transmits a detection
signal indicating that the abnormal waveform is detected, to
a communication terminal around the user.

[0009] According to the configuration, when an arrhyth-
mia occurs in the heart of the user to whom the detection
device is attached, the detection device detects that the
electrocardiogram under measurement contains an abnormal
waveform indicating an arrhythmia, and transmits the detec-
tion signal to the communication terminal which is around
the user. Even when the user is in a state where the user is
difficult to perform communication because of the arrhyth-
mia, therefore, it is possible to direct attention of a person
around the user to the arrhythmia, and urge the person to
rapidly take a countermeasure against the arrhythmia,
through the communication terminal which receives the
detection signal. Also with respect to an arrhythmia which is
relatively hardly felt by the user oneself, it is possible to
direct attention of a person around the user or the user
oneself to the arrhythmia, and urge the person or the user to
rapidly take a countermeasure against the arrhythmia.

[0010] The alarm system of the invention includes:
[0011] the above-described detection device; and
[0012] a communication terminal which is communicable

with the detection device, and
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[0013] the communication terminal has:

[0014] a receiving section which receives the detection
signal transmitted from the transmitting section of the detec-
tion device; and

[0015] a terminal alarming section which, when the detec-
tion signal is received, issues an alarm.

[0016] According to the configuration, when an arrhyth-
mia occurs in the heart of the user to whom the detection
device is attached, the detection device detects that the
electrocardiogram under measurement contains an abnormal
waveform indicating an arrhythmia, and transmits the detec-
tion signal to the communication terminal which is around
the user. The communication terminal which receives the
detection signal issues an alarm to the surrounding area.
Even when the user is in a state where the user is difficult to
perform communication because of the arrhythmia, there-
fore, it is possible to direct attention of a person around the
user to the arrhythmia, by means of the alarm issued by the
communication terminal, and urge the person to rapidly take
a countermeasure against the arrhythmia. Also with respect
to an arrhythmia which is relatively hardly felt by the user
oneself, it is possible to direct attention of a person around
the user or the user oneself to the arrhythmia, and urge the
person or the user to rapidly take a countermeasure against
the arrhythmia.

[0017] According to the detection device and alarm sys-
tem of the invention, it is possible to prompt rapid taking of
a countermeasure against an occurring arrhythmia.

BRIEF DESCRIPTION OF DRAWINGS

[0018] FIG. 1 is a system diagram of an alarm system
which is an embodiment of the invention.

[0019] FIG. 2 is a view showing the appearance of a
detection device.

[0020] FIG. 3 is a functional block diagram of a main unit
of the detection device.

[0021] FIG. 4(a) is a view showing an example of an
electrocardiogram obtained during ventricular fibrillation,
and (b) is a view showing an example of an electrocardio-
gram obtained during atrial fibrillation.

[0022] FIG. 5 is a functional block diagram of a commu-
nication terminal.

[0023] FIG. 6 is a view illustrating the operation of the
alarm system.
[0024] FIG. 7 is a view illustrating the operation of the
alarm system.
[0025] FIG. 8 is a diagram showing a modification of the
alarm system.
[0026] FIG. 9 is a functional block diagram showing a

modification of the detection device.

[0027] FIG. 10 is a functional block diagram showing a
modification of the communication terminal.

[0028] FIG. 11 is a diagram showing another modification
of the alarm system.

[0029] FIG. 12 is a view illustrating the operation of the
other modification of the alarm system.

DESCRIPTION OF EMBODIMENTS

[0030] Hereinafter, an embodiment will be described in
detail with reference to the drawings.

[0031] As shown in FIG. 1, an alarm system 1 includes: a
detection device 10; a portable information communication
terminal 20 (an example of the communication terminal)
which is configured by a smart phone, a tablet, or the like;
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and terminal apparatuses 30 which are configured by a
personal computer 30A, a portable information communi-
cation terminal 30B, and the like.

[0032] The detection device 10 can communicate with the
information communication terminal 20 by using a short
range wireless communication technique such as the NFC
(Near Field Communication) or Bluetooth (registered trade-
mark). For example, the information communication termi-
nal 20 can communicate with the terminal apparatuses 30
which are remotely located, through a network such as the
Internet.

[0033] As shown in FIGS. 2 and 3, the detection device 10
includes a main unit 11 and a sheet portion 18. The sheet
portion 18 is, for example, a long thin sheet, and has a first
face S1 and a second face S2 which is opposite to the first
face S1. The main unit 11 is fixed to the first face S1, and a
pair of electrodes 12 which can cooperate with the main unit
11 to function as the measuring section are fixed to the
second face S2 that is opposite to the first surface S1. The
second face S2 is a portion which is to be directly applied to
the body surface of the user, and the outermost surface of the
second face S2 is formed by an adhesive material. In a state
where the second face S2 is applied to the body surface of
the user, the pair of electrodes 12 function as sensor ele-
ments which can measure an electrocardiogram of the user,
and are electrically connected to the main unit 11.

[0034] The main unit 11 includes a receiving section 19,
an analyzing section 13, an alarming section 14, a power
supplying section 15, a storage section 16, and a transmitting
section 17, and is configured by, for example, a semicon-
ductor chip dedicated to analysis of an electrocardiogram.

[0035] The receiving section 19 is connected to the ana-
lyzing section 13. The receiving section 19 can receive an
electrocardiogram which is sent from the electrodes 12, and
transmit the electrocardiogram to the analyzing section 13.

[0036] The analyzing section 13 is connected to the sec-
tions in the main unit 11. For example, the analyzing section
13 can analyze whether or not an abnormal waveform
indicating an arrhythmia is contained in the electrocardio-
gram acquired from the receiving section 19. Examples of an
abnormal waveform are a waveform (see (a) in FIG. 4) in an
electrocardiogram which is measured during occurrence of
ventricular fibrillation W1 (VF), and a waveform (see (b) in
FIG. 4) in an electrocardiogram which is measured during
occurrence of atrial fibrillation W2 (AF). The analyzing
section 13 analyzes an electrocardiogram by using a deter-
mination algorithm which is previously designed based on
characteristic factors such as excess of the heart rate per unit
time over a predetermined value, and dispersions of the
outline and peak interval of an abnormal waveform.

[0037] When, as a result of the analysis, an abnormal
waveform is detected in the electrocardiogram under mea-
surement, the analyzing section 13 produces a detection
signal indicating that an abnormal waveform is detected.
The produced detection signal is transmitted toward the
alarming section 14 and the transmitting section 17.

[0038] The alarming section 14 is connected to the ana-
lyzing section 13 and the storage section 16, and functions
as the speaker section which can output an alarm sound and
voice message that will be described later. For example, the
alarming section 14 operates in the case where the alarming
section receives the detection signal.
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[0039] The power supplying section 15 is connected to the
sections in the main unit 11, and supplies an electric power
which is necessary for operation, to the sections.

[0040] The storage section 16 is connected to the analyz-
ing section 13 and the alarming section 14, and stores the
above-described determination algorithm, alarm sounds,
voice messages, etc. The alarm sounds are preferable to have
a volume and tone which can cause attention of surrounding
people. The voice messages include a message notifying
occurrence of an arrhythmia, such as “Heart attack occurs.”,
that prompting rapid taking of a countermeasure, such as
“Massage the heart.”, that prompting a use of an automated
external defibrillator (AED), such as “Find an AED in
neighborhood.”, and the like.

[0041] The transmitting section 17 can transmit the detec-
tion signal toward the information communication terminal
20 by using a short-range wireless communication technique
such as the NFC or Bluetooth (registered trademark).
[0042] The information communication terminal 20 is a
portable communication apparatus such as a smart phone or
atablet. As shown in FIG. 5, the information communication
terminal 20 includes a receiving section 21, a controller 22,
a transmitting section 23, a displaying section 24, an alarm-
ing section 25 (an example of the terminal alarming section),
a lighting section 26, a power supplying section 27, and a
storage section 28.

[0043] The receiving section 21 is connected to the con-
troller 22, and can receive the detection signal which is
wirelessly transmitted from the transmitting section 17 of
the detection device 10, and then transmit the signal to the
controller 22.

[0044] The controller 22 is connected to the sections in the
main unit of the information communication terminal 20,
and controls the operations of the sections. When the con-
troller 22 receives the detection signal from the receiving
section 21, for example, the controller can refer a transfer
destination list or the like which is previously stored in the
storage section 28, and instruct the transmitting section 23 to
transmit the detection signal to a predetermined address(es)
in the transfer destination list. The addresses of the transfer
destination list include a mail address of the personal
computer 30A which is owned by a family member of the
user, a mail address or telephone number of the information
communication terminal 30B which is owned by the family
member, a mail address of a personal computer which is
used by a medical person such as the attending doctor who
is in charge of the user, etc.

[0045] As described above, the controller 22 can cooper-
ate with the receiving section 21, the storage section 28, and
the transmitting section 23 to function as the transferring
section which automatically transfers the detection signal to
other terminal apparatuses.

[0046] The displaying section 24 is connected to the
controller 22 and the storage section 28, and configured by
a thin touch panel display or the like. For example, the
displaying section 24 can display a screen in which an
operation of activating an application program stored in the
information communication terminal 20 can be performed.
In accordance with instructions from the controller 22 which
receives the detection signal, for example, the displaying
section 24 can display an alarm screen including a message
indicating that an arrhythmia occurs.

[0047] The alarming section 25 is connected to the con-
troller 22 and the storage section 28, and functions as the
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speaker section which can output an alarm sound and a voice
message. In accordance with instructions from the controller
22 which receives the detection signal, for example, the
alarming section 25 outputs an alarm sound and a voice
message.

[0048] The lighting section 26 is connected to the con-
troller 22 and the storage section 28, and functions, for
example, as an alarm light which emits light in a predetet-
mined lighting pattern. In accordance with instructions from
the controller 22 which receives the detection signal, for
example, the lighting section 26 repeatedly emits light of an
intensity by which a person is caused to feel glare with the
naked eye, in a blinking manner, thereby directing attention
of a person around the information communication terminal
20 to the arrhythmia.

[0049] The power supplying section 27 is connected to the
sections in the main unit of the information communication
terminal 20, and supplies an electric power which is neces-
sary for operation, to the sections.

[0050] The storage section 28 is connected to the control-
ler 22, the displaying section 24, the alarming section 25,
and the lighting section 26, and stores application programs
for performing various functions, a transfer destination list
which is used in the automatic transfer, the lighting pattern,
alarm sounds, voice messages, etc. The alarm sounds and the
voice messages may be identical with those which have been
exemplified as contents to be stored in the storage section 16
of the detection device 10.

[0051] Next, an example of the operation of the alarm
system 1 will be described.

Operation Example of Detection Device 10

[0052] When ventricular fibrillation occurs in the heart of
the user to whom the detection device 10 is attached, the
detection device 10 operates in the following manner.
[0053] In the detection device 10, the electrocardiogram
sent from the electrodes 12 is analyzed by the analyzing
section 13.

[0054] The analyzing section 13 analyzes the electrocar-
diogram by using the determination algorithm which is
previously designed as described above. In the example, the
analyzing section 13 detects that the electrocardiogram
contains an abnormal waveform indicating an arrhythmia
(ventricular fibrillation (VF)), and produces a detection
signal indicating that the abnormal waveform is detected.
The produced detection signal is transmitted toward the
alarming section 14 and the transmitting section 17.
[0055] The alarming section 14 which receives the detec-
tion signal outputs an alarm having a volume and tone which
can cause attention of surrounding people. The alarming
section further outputs a voice message notifying the occur-
rence of an arrhythmia, such as the above-described message
“Heart attack occurs.”

[0056] The transmitting section 17 transmits the detection
signal toward the information communication terminal 20
by using a short-range wireless communication technique
such as the NFC or Bluetooth (registered trademark).
[0057] As described above, when an arrhythmia occurs in
the heart of the user to whom the detection device 10 is
attached, the detection device 10 detects that the electrocar-
diogram under measurement contains an abnormal wave-
form indicating an arrhythmia, and transmits the detection
signal to the information communication terminal 20 which
is around the user. Even when the user is in a state where the
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user is difficult to perform communication because of the
arrhythmia, therefore, it is possible to direct attention of a
person around the user to the arrhythmia, and urge the
person to rapidly take a countermeasure against the arrhyth-
mia, through the information communication terminal 20
which receives the detection signal.

[0058] According to the configuration, furthermore, it is
possible to direct attention of a person around the user or the
user oneself to the arrhythmia, and urge the person or the
user to rapidly take a countermeasure against the arrhythmia,
through the alarm sound and voice message which are
output from the detection device 10 itself. Even when the
occurring arrhythmia is ventricular fibrillation of high sever-
ity and urgency, and the user is, for example, in a state where
the user is difficult to perform communication, it is possible
to direct attention of a person around the user to the
arrhythmia, and urge the person to rapidly take a counter-
measure against the arrhythmia, through the alarm sound
and voice message which are output from the detection
device 10 itself.

Operation Example of Information Communication
Terminal 20

[0059] When the information communication terminal 20
receives the detection signal from the detection device 10,
the information communication terminal operates in the
following manner.

[0060] In the information communication terminal 20, as
shown in FIG. 6, the controller 22 which receives the
detection signal from the receiving section 21 causes the
displaying section 24 to display an alarm screen G1 includ-
ing: a message calling for attention, such as “Emergency,”
that prompting a use of an automated external defibrillator
(AED), such as “Find an AED in neighborhood.”, and that
prompting rapid taking of a countermeasure, such as “Mas-
sage the heart.”

[0061] Moreover, the controller 22 causes the alarming
section 25 to output a voice message notifying the surround-
ing area of the situation and calling attention, such as “Heart
attack occurs!!”. Furthermore, the controller 22 causes the
lighting section 26 to emit light which is so strong that the
light attracts attention of a surrounding person, in a blinking
mannet.

[0062] In parallel to the above-described operations, the
controller 22 refers the transfer destination list which is
previously stored in the storage section 28, and instructs the
transmitting section 23 to transmit the detection signal to the
terminal apparatuses 30 (30A, 30B) which are owned by the
family member of the user.

[0063] As described above, the information communica-
tion terminal 20 which receives the detection signal issues
an alarm sound and a voice message to the surrounding of
the terminal. Even when the user is in a state where the user
is difficult to perform communication because of the
arrhythmia, therefore, it is possible to direct attention of a
person around the user to the arrhythmia, and urge the
person to rapidly take a countermeasure against the arrhyth-
mia, through the alarm sound and voice message which are
output from the information communication terminal 20.
Since the alarm screen G1 is displayed on the displaying
section 24, necessary information such as the situation of the
user and a procedure to be performed can be correctly
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conveyed to a person who views the information commu-
nication terminal 20, and a rapid procedure can be further
promoted.

[0064] Since the lighting section 26 is lighted, attentions
of a person around the user and the user oneself can be
further easily attracted, and the person or the user is urged
to take more rapidly a countermeasure against the arrhyth-
mia.

Operation Example of Terminal Apparatus 30
(30B)

[0065] When the detection signal is transferred from the
information communication terminal 20, and the informa-
tion communication terminal 30B owned by the family
member of the user receives the detection signal, the infor-
mation communication terminal 30B operates in the follow-
ing manner.

[0066] The information communication terminal 30B is
configured in a similar manner as the information commu-
nication terminal 20, and, as shown in FIG. 7, has a
displaying section 34, an alarming section 35, a lighting
section 36, a controller which is not shown, and the like.
[0067] In the information communication terminal 30B to
which the detection signal is transferred, the displaying
section 34 displays an alarm screen G2 including: a message
calling for attention, such as “Emergency,” and that prompt-
ing rapid taking of a countermeasure, such as “Immediately
check the situation of your father.”

[0068] Moreover, the alarming section 35 outputs a voice
message indicating the possibility of occurrence of an emer-
gency situation, such as “Your father may be struck by a
heart attack!!”. The lighting section 36 emits light which is
so strong that the light attracts attention of a person carrying
the information communication terminal 30B, in a blinking
manner.

[0069] In the system where an automatic transfer function
is provided in the information communication terminal 20,
as described above, the detection signal is transferred
through the information communication terminal 20 which
is carried by the user in whom an arrhythmia occurs, to the
information communication terminal 30B which is owned
by, for example, a family member of the user. Therefore, a
person such as the family member of the user who is remote
from the user can rapidly know that an arrhythmia occurs.
Alternatively, the detection signal may be transferred to
terminal apparatuses 30 respectively owned by a plurality of
persons (such as a medical person), in addition to terminal
owned by the family member.

[0070] Although the above operation example has been
described under assumption that ventricular fibrillation
occurs in the heart of the user to whom the detection device
10 is attached, the invention is not limited to the example.
Also when atrial fibrillation which is relatively lower in
urgency than ventricular fibrillation occurs, for example, the
invention can be applied. In the case of atrial fibrillation, for
example, a character message “Occurrence of atrial fibril-
lation is suspected. Please get a diagnosis in a hospital.” may
be displayed in the alarm screen. The character message may
be output as a voice message. With respect to the automatic
transfer function, similarly with the case of ventricular
fibrillation, the detection signal may be transferred to ter-
minal apparatuses 30 of a plurality of persons (such as a
medical person), and the health status of the user may be
shared.

Feb. 14, 2019

[0071] According to the configuration, with respect to an
atrial fibrillation which is relatively hardly felt by the user
oneself as compared to ventricular fibrillation, it is possible
to direct attention of a person around the user or the user
oneself to the atrial fibrillation, and urge the person or the
user to rapidly take a countermeasure against the atrial
fibrillation.

[0072] Examples of an arrhythmia are not limited to
ventricular fibrillation and atrial fibrillation. The invention
can be applied to any kind of disease as far as the disease
exhibits a symptom of a type in which the kind of an
abnormal waveform can be automatically determined rela-
tively accurately by analyzing the waveform of an electro-
cardiogram.

Modification 1

[0073] Although, in the above-described embodiment, the
information communication terminal 20 of the user is exem-
plified as a terminal to which the detection device 10 directly
transmits the detection signal, the invention is not limited to
the embodiment. As shown in FIG. 8, for example, the
detection device 10 may be configured so as to wirelessly
transmit a detection signal to an automated external defi-
brillator (AED) 20A, an activity measuring apparatus 20B,
and an indoor alarming apparatus (not shown) such as a fire
alarming apparatus.

[0074] The automated external defibrillator 20A is dis-
posed in, for example, the house of the user Hi, and is
configured so as to be able to receive the detection signal
from the detection device 10. The automated external defi-
brillator 20A which receives the detection signal can operate
in a similar manner as the information communication
terminal 20, and can output, to the surrounding area, a voice
message calling for attention, such as “Emergency,” that
informing of the location of the automated external defibril-
lator 20A, such as “An AED is here!”, and that prompting
rapid taking of a countermeasure, such as “Massage the
heart.” The automated external defibrillator 20A may have a
lighting section, and emit light which is so strong that the
light attracts attention of a surrounding person, in a blinking
manner. The output from the AED enables the situation to be
immediately understood, and eliminates the labor of search-
ing the AED. Therefore, the modification exerts outstanding
effects on rapid treatment.

[0075] According to the configuration, the automated
external defibrillator 20A outputs the voice message or the
like informing of the location where the defibrillator 20A is
disposed. Therefore, a housemate H2 can easily find the
automated external defibrillator 20A according to the direc-
tion of the sound or the contents of the voice message, and
rapidly take a countermeasure by using the automated
external defibrillator 20A.

[0076] The activity measuring apparatus 20B is disposed
in the house of the user H1, and configured so as to be able
to receive the detection signal from the detection device 10.
The activity measuring apparatus 20B has a sensor for
measuring the activity of the user H1, and is communicably
connected to the personal computer 30A which is used by a
medical person, security personnel, or family member who
monitors the activity of the user H1, through a network such
as the Internet.

[0077] The activity measuring apparatus 20B can operate
in a similar manner as the information communication
terminal 20, and output, to the surrounding area, an alarm



US 2019/0046036 A1

sound, a voice message calling for attention, such as “Emer-
gency,” that prompting rapid taking of a countermeasure,
such as “Massage the heart.”, and the like. Similarly with the
information communication terminal 20, the activity mea-
suring apparatus 20B may transfer the detection signal to the
personal computer 30A. The personal computer 30A which
receives the detection signal may output a voice message
indicating the possibility of occurrence of an emergency
situation, such as “The user may be struck by a heart
attack!!”, or display an equivalent character message on a
display screen.

[0078] According to the configuration, an alarm sound and
a voice message can be output from the activity measuring
apparatus 20B and the indoor alarming apparatus (not
shown) such as a fire alarming apparatus, and therefore the
housemate H2 can be quickly informed of the occurrence of
an arrhythmia. Moreover, the transfer to the personal com-
puter 30A enables a medical person, security personnel, or
the like who performs remote monitoring can rapidly know
that an arrhythmia occurs.

Modification 2

[0079] FIG. 9 shows a detection device 10A which is a
modification of the detection device 10. The detection
device 10A is different from the detection device 10 in that
the detection device 10A has a defibrillating section 40, and
similar in the other configuration.

[0080] The defibrillating section 40 is connected to the
analyzing section 13 and the power supplying section 15.
The defibrillating section 40 which receives the detection
signal can cooperate with the power supplying section 15 to
produce an electrical simulation for defibrillation of ven-
tricular fibrillation, and apply the electrical simulation to the
user through the electrodes 12.

[0081] According to the configuration, defibrillation can
be rapidly performed on the occurring ventricular fibrilla-
tion.

Modification 3

[0082] FIG. 10 shows an information communication ter-
minal 20C as a modification of the information communi-
cation terminal 20 which is an example of the communica-
tion terminal. The information communication terminal 20C
is different from the information communication terminal 20
in that the terminal 20C has a remote operating section 29,
and similar in the other configuration. FIG. 11 shows an
alarm system 1A including: the detection device 10A having
the defibrillating section 40; the information communication
terminal 20C having the remote operating section 29; and
the terminal apparatuses 30. The alarm system 1A is con-
figured so that the detection device 10A is bidirectionally
communicable with the information communication termi-
nal 20C and the terminal apparatuses 30.

[0083] As described above, the information communica-
tion terminal 20C has the remote operating section 29. The
remote operating section 29 is connected to the controller 22
and the transmitting section 23, and functions as an operat-
ing section for remotely operating the detection device 10A.
As shown in FIG. 12, for example, the remote operating
section 29 is configured as an operation screen 29A (Turn
ON defibrillation) for activating the defibrillating section 40
of the detection device 10A, on the touch panel display of
the displaying section 24.
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Operation Examples

[0084] In the information communication terminal 20C
which receives the detection signal indicating that an abnor-
mal waveform is detected, from the detection device IDA,
for example, the operation screen 29A is displayed on the
alarm screen G1 of the displaying section 24. In the case
where a person who views the information communication
terminal 20C determines that defibrillation is necessary,
according to other information displayed on the alarm screen
(1, and the condition of the user, the person can operate the
operation screen 29A. When the operation screen 29A is
operated, an operation signal instructing the defibrillating
section 40 to be activated is transmitted from the informa-
tion communication terminal 20C to the detection device
10A. The detection device IDA which receives the operation
signal causes the defibrillating section 40 to be activated,
based on the operation signal, cooperates with the power
supplying section 15 to produce an electrical simulation for
defibrillation of ventricular fibrillation, and applies the elec-
trical simulation to the user through the electrodes 12.
[0085] According to the configuration, even in the case
where the automatic activation of the defibrillating section
40 fails on the side of the detection device 10A, when a
person who views the information communication terminal
20C operates the operation screen 29A according to other
information displayed on the alarm screen G1, and the
condition of the user, it is possible to remotely activate the
defibrillating section 40 of the detection device 10A.
[0086] Alternatively, the remote operating section 29 may
be configured by the information communication terminal
20C and any one of the terminal apparatuses 30. In other
words, a communication terminal having the remote oper-
ating section 29 may be configured by the information
communication terminal 20C and the terminal apparatus 30.
In the alternative, an operation signal instructing the defi-
brillating section 40 to be activated may be produced by
using an input interface such as a keyboard of the terminal
apparatus 30A or the touch panel display of the terminal
apparatus 30B, and then transmitted to the detection device
10A through the information communication terminal 20C.
[0087] Microphone portions which are provided in the
terminal apparatuses 30 and the information communication
terminal 20C may be configured as a remote operating
section. For example, a voice message which is input in the
microphone portion of one of the terminal apparatuses 30
may be transmitted to the detection device 10A through the
information communication terminal 20C, and output from
the speaker section of the detection device 10A. Alterna-
tively, a voice message which is input in the microphone
portion of the information communication terminal 20C may
be transmitted to the detection device 10A, and output from
the speaker section of the detection device 10A.

[0088] Alternatively, the electrocardiogram which is mea-
sured by the detection device 10A, and a result of the
analysis which is performed by the analyzing section 13 may
be transmitted from the detection device 10A to the terminal
apparatuses 30 through the information communication ter-
minal 20C, and displayed on the displaying sections of the
terminal apparatuses 30. In the alternative, the detection
device 10A is remotely operated from one of the terminal
apparatuses 30 to acquire the electrocardiogram and the
analysis result. A configuration may be employed in which
the electrocardiogram which is measured by the detection
device 10A, and a result of the analysis which is performed
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by the analyzing section 13 is displayed on the displaying
section 24 of the information communication terminal 20C.

[0089] As described above, when the detection device
10A is bidirectionally communicable with the information
communication terminal 20C and the terminal apparatuses
30 so that the detection device 10A can be remotely opet-
ated, the occurring arrhythmia can be rapidly coped with the
occurring arrhythmia by various methods.

[0090] The invention is not limited to the embodiment and
modifications which have been described, and may be
adequately subjected to modification, improvement, and the
like. In addition, the materials, shapes, dimensions, numeri-
cal values, forms, numbers, placement places, and the like of
the components of the above-described embodiment are
arbitrary and not limited insofar as the invention is achieved.

[0091] Although the examples have been described in
which the detection device (10, 10A) is configured by the
main unit 11 and the sheet portion 18 which is to be applied
to the body surface of the user, and the components such as
the receiving section 19, the analyzing section 13, the
alarming section 14, the power supplying section 15, the
storage section 16, and the transmitting section 17 are
disposed in the main unit 11, the invention is not limited to
the examples. For example, the functions other than those of
the receiving section 19 and transmitting section 17 which
cooperate with the electrodes 12 of the sheet portion 18
applied to the body surface of the user to function as the
measuring section may be disposed in another device (com-
ponent) which is separated from the main unit 11. A device
in which separated partial functions are disposed may
employ a form in which the device is not to be applied to the
body surface of the user, such as a form in which the device
can be housed in a pocket of the clothes of the user, that in
which the device is carried by the user while being hooked
to the belt wound around the waist of the user, or that in
which the device is attached to a pendant worn by the user.
The device, the main unit 11, and the sheet portion 18 can
integrally operate to exert the above-described function of
the above-described detection device.

[0092] The present application is based on Japanese Patent
Application No. 2016-050647 filed on Mar. 15, 2016, Japa-
nese Patent Application No. 2016-102663 filed on May 23,
2016 and Japanese Patent Application No. 2017-020727
filed on Feb. 7, 2017, the entire contents of which are
incorporated herein by reference.

What is claimed is:

1. A detection device which is a portable detection device,
including;

a main unit and
a sheet portion;
wherein the main unit includes:

a measuring section which can measure an electrocar-
diogram in a state where the section is applied to a
body surface of a user;

an analyzing section which analyzes whether the elec-
trocardiogram contains an abnormal waveform indi-
cating an arrhythmia or not; and
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a transmitting section which, if the analyzing section
detects the abnormal waveform, transmits a detec-
tion signal indicating that the abnormal waveform is
detected, to a communication terminal around the
user;

and wherein

the sheet portion has a sheet shape in which the device is
portable in a state where the sheet portion is applied to
the body surface of the user, and at least one part of a
surface of the sheet portion is formed by an adhesive
material.

2. The detection device according to claim 1, wherein

the main unit further includes an alarming section which,
if the abnormal waveform is detected, issues an alarm.

3. The detection device according to claim 2, wherein

the alarm includes a voice message indicating that an
arrhythmia occurs.

4. The detection device according to claim 1, wherein

the arrhythmia is ventricular fibrillation or atrial fibrilla-
tion,

the abnormal waveform is a waveform indicating ven-
tricular fibrillation or atrial fibrillation, and

the analyzing section analyzes whether an abnormal
waveform indicating ventricular fibrillation or atrial
fibrillation is contained in the electrocardiogram or not.

5. The detection device according to claim 4, wherein

the main unit further includes:

a defibrillating section which, if the abnormal waveform
is detected, applies an electrical simulation for defibril-
lation to the user; and

a power supplying section which can supply an electric
power necessary for the defibrillation.

6. The detection device according to claim 1, wherein

the transmitting section transmits the detection signal to
an indoor alarming apparatus which issues an alarm or

a voice message when the detection signal from trans-

mitting section of the detection device is received.

7. An alarm system wherein the alarm system includes:

the detection device according to claim 1; and

a communication terminal which is communicable with
the detection device, and

the communication terminal has:

a receiving section which receives the detection signal
transmitted from the transmitting section of the detec-
tion device; and

a terminal alarming section which, when the detection
signal is received, issues an alarm.

8. The alarm system according to claim 7, wherein

the alarm issued by the terminal alarming section includes
a voice message indicating that an arrhythmia occurs.

9. The alarm system according to claim 7, wherein

the communication terminal further has a lighting section,
and

the alarm issued by the terminal alarming section includes
lighting of the lighting section.

10. The alarm system according to claim 6, wherein

the communication terminal is a portable information
communication terminal, and

the information communication terminal includes a trans-
ferring section which automatically transfers the detec-
tion signal to one or more other terminal apparatuses.

11. The alarm system according to claim 7, wherein

the communication terminal is an automated external
defibrillator.
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12. The alarm system according to claim 7, wherein

the communication terminal is an activity measuring
apparatus which is disposed in a room, and which can
measure an activity of a person in the room.

13. The alarm system according to claim 7, wherein

the communication terminal includes a remote operating
section which remotely operates the detection device.

14. The alarm system according to claim 13, wherein

the main unit of the detection device further includes:

a defibrillating section which, if the abnormal wave-
form is detected, applies an electrical simulation for
defibrillation to the user; and

a power supplying section which can supply an electric
power necessary for the defibrillation, and

the remote operating section operates the defibrillating
section of the detection device to apply the electrical
simulation to the user of the detection device.
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15. The alarm system according to claim 13, wherein the
main unit of the detection device further includes a speaker
section, and

a sound which is input to the remote operating section is

output through the speaker section.

16. The alarm system according to claim 7, wherein

the communication terminal includes a displaying section

which displays the electrocardiogram measured by the
measuring section, or a result of the analysis performed
by the analyzing section.

17. The alarm system according to claim 6, wherein

the communication terminal is an indoor alarming appa-

ratus which issue an alarm or a voice message when the
detection signal from transmitting section of the detec-
tion device is received.
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