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SENSING DEVICE FOR SENSING EMERGENCY
SITUATION HAVING ACCELERATION SENSOR
AND METHOD THEREOF

[0001] This application claims priority of pending Korean
Patent Application No. 2005-0049459 filed on Jun. 9, 2005.

Field of the Invention

[0002] The present invention relates to a sensing device
for sensing an emergence situation having an acceleration
sensor that senses an emergence situation from movements
of the body of a user who carries the acceleration sensor with
him and a method thereof.

Description of the Related Art

[0003] An interactive diagnosis system is a system in
which a doctor receives a signal transmitted from various
sensors attached to a patient to make out a prescription and
the state of a patient is sensed and transmitted to a remotely
located doctor so that a doctor can properly diagnose and
make out a prescription.

[0004] One of the interactive diagnosis systems, technolo-
gies for sensing emergence situations that might be gener-
ated to a patient have developed. There is Korean Patent
Publication No. 1999-0064769 titled “Portable Automatic
Alarm” for one of such technologies.

[0005] FIG. 1 is a circuit diagram of a portable automatic
alarm of the related art.

[0006] A main machine 2 of the portable automatic alarm
includes human body state sensors 4 for sensing a blood
pressure and the pulse, a position checking device 6 for
checking the position of a user, manipulation buttons 16, and
a transmitter 10 for transmitting the position checked by the
position checking device 6 to the outside.

[0007] A controller 8 analyzes a sensed signal inputted
from the human body state sensors 4, and if it is judged that
emergence situation happens as a result of analysis of the
sensed signal, the controller 8 delivers a signal checked by
the position checking device 6 to the transmitter 10 to
transmit a position signal to the outside, thereby informing
a user’s emergency situation to the outside.

[0008] Since there are many variables besides a blood
pressure and the pulse in a human body, it is considered that
the blood pressure and the pulse do not necessarily coincide
with an emergency situation in the case where an emergency
situation is actually generated and thus it is difficult to
understand an emergency situation accurately.

[0009] Also, since the human body state sensors of the
related art sense an emergency situation of a human body
periodically or intermittently, an emergency situation has not
been sensed in real-time.

SUMMARY OF THE INVENTION

[0010] An object of the present invention is to provide a
sensing device for sensing an emergence situation having an
acceleration sensor capable of sensing an emergency situa-
tion in a more direct manner by detecting acceleration
generated due to movement of a human body while supple-
menting indirect measurement factors such as a blood pres-
sure and the pulse in the case where an emergency situation
is generated to a patient.
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[0011] According to an aspect of the present invention,
there is provided a sensing device for sensing an emergence
situation including: acceleration sensing means worn on a
body of a user, for sensing acceleration generated due to
movement of the body; blood pressure/pulse sensing means
for sensing a blood pressure and a pulse of a user; comparing
means for comparing acceleration, a blood pressure, and a
pulse inputted from the acceleration sensing means and the
blood pressure/pulse sensing means with a reference accel-
eration, a reference blood pressure, and a reference pulse,
generating an acceleration abnormal signal, a blood pressure
abnormal signal, and a pulse abnormal signal if compared
differences are greater than preset values, and outputting an
emergency situation signal if both the acceleration abnormal
signal and at least one of the blood pressure abnormal signal
and the pulse abnormal signal exist; communication means
for transmitting the emergency situation signal to an external
apparatus through a communication network; and a control-
ler for controlling the communication means to transmit the
emergency situation signal to the external apparatus if the
emergency situation signal is generated from the comparing
means.

[0012] According to another aspect of the present inven-
tion, there is provided a sensing device for sensing an
emergence situation having an acceleration sensor includ-
ing: acceleration sensing means worn on a body of a user, for
sensing acceleration generated due to movement of the
body; comparing means for judging whether the acceleration
generated from the acceleration sensing means exceeds a
preset value; communication means for checking whether an
emergency situation is true or not if the acceleration value is
judged to exceed the preset value, and informing the emer-
gency situation to an outside if the emergency situation is
actually generated; and a controller for controlling the
comparing means and the communication means.

[0013] The sensing device may further include a blood
pressure/pulse measuring means connected with the com-
paring means, for measuring a blood pressure or a pulse of
auser and inputting the measured blood pressure or the pulse
to the controller, wherein when the acceleration exceeds the
preset value and the blood pressure or the pulse exceeds the
preset value, the emergency situation is determined true.

[0014] The sensing device may further include a storage
means for storing the acceleration sensed by the acceleration
sensing means.

[0015] The acceleration sensing means may sense accel-
eration with respect to movements of a user in x, y, and
Z-axes.

[0016] The sensing device may further include a global
positioning system (GPS) receiver for receiving a position of
a user from GPS satellites and the controller may control to
transmit a position of a user received from the GPS receiver
to an external apparatus.

[0017] According to yet another aspect of the present
invention, there is provided a method for sensing an emet-
gence situation having an acceleration sensor including the
steps of: judging whether acceleration sensed by an accel-
eration sensor worn by a user exceeds a preset value; if the
acceleration is judged to exceed the preset value, sensing
whether a blood pressure or a pulse inputted to a blood
pressure/pulse measuring means worn by a user exceeds a
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preset value; and if the blood pressure or the pulse is sensed
to exceed the preset value, transmitting an emergency situ-
ation signal to an external apparatus through a communica-
tion network.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] The above objects and other advantages of the
present invention will become more apparent by describing
in detail preferred embodiments thereof with reference to the
attached drawings in which:

[0019] FIG. 1 is a circuit diagram of a portable automatic
alarm of the related art;

[0020] FIG. 2 is a block diagram of a sensing device
according to an embodiment of the present invention;

[0021] FIG. 3 is a graph for acceleration measured by an
acceleration sensor according to an embodiment of the
present invention; and

[0022] FIG. 4 is a flowchart illustrating operations of a
controller according to the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

[0023] Now, preferred embodiments of the present inven-
tion will be described in detail with reference to the accom-
panying drawings.

[0024] FIG. 2 is a block diagram of a sensing device
according to an embodiment of the present invention.

[0025] A controller 20 may be a central processing unit
(CPU) for controlling devices connected thereto. The con-
troller 20 receives an input from an input unit 21 to change
a set value and sets or resets a system. Also, the controller
20 is connected with a comparing module 22, which receives
acceleration, a blood pressure, the pulse measured by an
acceleration sensor 24 and a blood pressure/pulse measuring
unit 27 to compare the received values with preset values,
and generates an acceleration abnormal signal, a blood
pressure abnormal signal, and a pulse abnormal signal if the
received values exceed the preset values, and judges the
present situation as a true emergency situation if both the
acceleration abnormal signal and one of the blood pressure
abnormal signal and the pulse abnormal signal are generated
simultaneously, to transmit an abnormal state signal to the
controller 20.

[0026] The acceleration, the blood pressure, and the pulse
compared by the comparing module 22 are stored in a
memory 23 by a program that operates the controller 20. At
this point, in the case where the program is configured to
store only acceleration, a blood pressure, and the pulse of
more than a predetermined value, only the acceleration, the
blood pressure, and the pulse of more than a predetermined
value are stored in the memory 23. Acceleration data stored
in this manner is read and used for understating the state of
a patient and healing the patient.

[0027] Also, the controller 20 has a communication mod-
ule 25 connected, for transmitting a signal to an external
apparatus, e.g., a computer of a doctor. At this point, the
communication module 25 is a device that can exchange
data with the external apparatus through a wired/wireless
network.
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[0028] Also, the controller 20 has a GPS receiver 26
connected, for receiving the current position of a patient
wearing the sensing device from GPS satellites to transmit
the received current position of the patient to the controller
20, which then transmits the position of the patient to an
external apparatus through the communication module 25
when an emergency situation of the patient occurs.

[0029] The acceleration sensor 24 is a device that can
sense acceleration with respect to x, y, and z-axes, and
values sensed by the acceleration sensor 24 are inputted to
the comparing module 22. The comparing module 22 ampli-
fies signals inputted from the acceleration sensor 24, con-
verts the amplified signal into digital data to compare the
data with a preset value, and transmits an abnormal signal to
the controller 20 when the acceleration is greater than the
preset value.

[0030] FIG. 3 is a graph for acceleration measured by an
acceleration sensor according to an embodiment of the
present invention.

[0031] Inthe case where an abrupt movement of a body is
generated as when a patient falls down, the acceleration
increases. On the contrary, in the case where a behavior of
a patient is not constant, the acceleration fluctuates between
negative values and positions values. The graph shows that
a patient who wears the sensing device represents an abnor-
mal symptom during an interval ranging from 5 to 24
seconds. If a value set to a threshold value of acceleration by
the input unit 21 is 0.5 m/sec?, the comparing module 22
transmits an abnormal signal to the controller 20 at the
instant a user reaches the point of 7 seconds.

[0032] FIG. 4 is a flowchart illustrating operations of a
controller according to the present invention.

[0033] The comparing module 22 judges whether accel-
eration is abnormal. If the acceleration is judged to be
abnormal, the comparing module 22 inputs an acceleration
abnormal signal to the controller 20 (S1). If the acceleration
abnormal signal is inputted, the controller 20 inputs a blood
pressure and the pulse measured by the blood pressure/pulse
measuring unit 27 to the comparing module 22. If the
inputted blood pressure and pulse exceed the preset values
(S2), the comparing module 22 outputs an emergency situ-
ation signal to the controller 20. On the contrary, if the
inputted blood pressure and pulse do not exceed the preset
values, the comparing module 22 judges that a patient
simply makes an abrupt motion and so it is a normal state.

[0034] If an emergency signal is inputted from the com-
paring module 22, the controller 20 controls the communi-
cation module 25 to transmit an emergency situation signal
to an external apparatus, i.e., a computer of a doctor. At this
point, the controller 20 reads the current position of a patient
from the GPS receiver 26 and controls the communication
module 25 to transmit the current position together with the
emergency situation signal.

[0035] According to the present invention, an abrupt
motion of a patient wearing the acceleration sensor is sensed
and an abnormal state of the patient is informed to the
outside, so that the abnormal state of the patient can be
informed to the outside in a more direct and swift manner.

[0036] While the present invention has been described in
detail, it should be understood that various changes, substi-
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tutions and alterations can be made hereto without departing
from the spirit and scope of the invention as defined by the
appended claims.

What is claimed is:
1. A sensing device for sensing an emergence situation
comprising:

acceleration sensing means worn on a body of a user, for
sensing acceleration generated due to movement of the
body;

blood pressure/pulse sensing means for sensing a blood
pressure and a pulse of a user;

comparing means for comparing acceleration, a blood
pressure, and a pulse inputted from the acceleration
sensing means and the blood pressure/pulse sensing
means with a reference acceleration, a reference blood
pressure, and a reference pulse, generating an accel-
eration abnormal signal, a blood pressure abnormal
signal, and a pulse abnormal signal if compared dif-
ferences are greater than preset values, and outputting
an emergency situation signal if both the acceleration
abnormal signal and at least one of the blood pressure
abnormal signal and the pulse abnormal signal exist;

communication means for transmitting the emergency
situation signal to an external apparatus through a
communication network; and

a controller for controlling the communication means to
transmit the emergency situation signal to the external
apparatus if the emergency situation signal is generated
from the comparing means.

2. The sensing device of claim 1, further comprising a
storage means for storing the acceleration sensed by the
acceleration sensing means.

3. The sensing device of claim 1, wherein the acceleration
sensing means senses acceleration with respect to move-
ments of a user in X, y, and z-axes.

4. The sensing device of claim 1, further comprising: a
GPS (global positioning system) receiver for receiving a
position of a user from GPS satellites, the controller con-
trolling to transmit a position of a user received from the
GPS receiver to an external apparatus.

5. A sensing device for sensing an emergence situation
having an acceleration sensor comprising:

acceleration sensing means worn on a body of a user, for
sensing acceleration generated due to movement of the
body;
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comparing means for judging whether the acceleration
generated from the acceleration sensing means exceeds
a preset value;

communication means for checking whether an emer-
gency situation is true or not if the acceleration value is
judged to exceed the preset value, and informing the
emergency situation to an outside if the emergency
situation is actually generated; and

a controller for controlling the comparing means and the
communication means.

6. The sensing device of claim 5, further comprising a
storage means for storing the acceleration sensed by the
acceleration sensing means.

7. The sensing device of claim 5, wherein the acceleration
sensing means senses acceleration with respect to move-
ments of a user in x, y, and z-axes.

8. The sensing device of claim 5, further comprising: a
GPS (global positioning system) receiver for receiving a
position of a user from GPS satellites, the controller con-
trolling to transmit a position of a user received from the
GPS receiver to an external apparatus.

9. The sensing device of claim 5, further comprising a
blood pressure/pulse measuring means connected with the
comparing means, for measuring a blood pressure or a pulse
of a user and inputting the measured blood pressure or pulse
to the controller, wherein when the acceleration exceeds the
preset value and the blood pressure or the pulse exceeds the
preset value, the emergency situation is determined true.

10. A method for sensing an emergence situation having
an acceleration sensor comprising the steps of:

judging whether acceleration sensed by an acceleration
sensor worn by a user exceeds a preset value;

if the acceleration is judged to exceed the preset value,
sensing whether a blood pressure or a pulse inputted to
ablood pressure/pulse measuring means worn by a user
exceeds a preset value; and

if the blood pressure or the pulse is sensed to exceed the
preset value, transmitting an emergency situation signal
to an external apparatus through a communication
network.



THMBW(EF)

[ i (S RIR) A ()

RIB(ERR)AGE)

HERB(ERR)AE)

FRI&RBHA

RHAA

LR
HAEREEEE

E)

ATRUEAMEEEZRBHEIBRNBNEER A S %

US20060281979A1 NI (»&E)B

US11/251305 RiEH

£HENAM
=EA=E ]
¥BIERYONG

£ H-NAM
HEmHJIAE
¥ERYONG

£ H-NAM
B & EHJAE
¥BIERYONG

KIM SEUNG NAM
BAIK HYUK JAE
JUNG JAE RYONG

KIM, SEUNG-NAM
BAIK, HYUK-JAE
JUNG, JAE-RYONG

A61B5/00 A61B5/02 A61B5/103

patsnap

2006-12-14

2005-10-14

A61B5/0002 A61B5/02 A61B2562/0219 A61B5/1112 A61B5/1118 A61B5/024 F24F5/0021 F24F7/08
F24F11/30 F24F12/006 F24F2110/10 F24F2110/12 F24F2110/20

1020050049459 2005-06-09 KR

Espacenet USPTO

RHT —HATRAUEEMEEALBRBNHABRNBAURERE S
E. EREKEGEMEEARRE  ME/MFERRE K LRKE , B
FEREMEFER, MRERERERNETHESIHM~ENINEE , H

BT FE Bk B B PR 2 T FE AR, BCR B IER | M go
AR SSEMEE , SEMEMNSERRRTLR | =L MEERE

NORMAL?

NO

YES

!

X
COMPARE BLOOD
PRESSURE AND PULSE

55 MEREESHREREES  ARLESBRERLES. BF
FEBIBEMEFRSBRESREAINGRE A ENRMERE
BFERRBAES  WEFREFBERERRABRES KIERIN

Ax
A AZQEO

NORMAL?

NOQ

T

YES

TRANSMIT EMERGENCY
SITUATION SIGNAL



https://share-analytics.zhihuiya.com/view/08048e3f-7b1e-4c0b-973b-f3481af5d216
https://worldwide.espacenet.com/patent/search/family/037524978/publication/US2006281979A1?q=US2006281979A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220060281979%22.PGNR.&OS=DN/20060281979&RS=DN/20060281979

