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(57) [Abstract]

[Objective] To provide a portable accident monitoring device requiring low power

consumption, which is easy to carry, and capable of analyzing acceleration data with

accuracy and a portable accident monitoring system using the device.

[Solution means] A portable accident monitoring device 1 comprising an acceleration

sensor 11 which detects acceleration along three axes orthogonal to each other and outputs

acceleration data, a data memory 12 which stores the acceleration data in a time series

manner, an analyzer 13 which analyzes the acceleration data from the data memory 12 and

outputs an abnormal signal when the state of falling lasting for a given or longer length of

time or an acceleration equal to or higher than a given value is detected, and a transmitter

14 which wirelessly transmits transmission data when the abnormal signal is output, and a

receiving device 2 provided with a notification part 21 which receives the transmission data

from the transmitter 14 and gives notice of an abnormal state are provided.
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[Claims]

[Claim 1] A portable accident monitoring device, comprising an acceleration sensor which
detects acceleration along three axes orthogonal to each other and outputs acceleration data,
a data memory which stores the acceleration data in a time series manner, an analyzer
which analyzes the acceleration data from the data memory and outputs an abnormal signal
when the state of falling lasting for a given or longer length of time or an acceleration equal
to or higher than a given value is detected, and a transmitter which wirelessly transmits
transmission data when an abnormal signal is output, carried by an individual to monitor
accidents.

[Claim 2] The portable accident monitoring device according to Claim 1, wherein the
transmitter is provided with a location detection means to detect the location of the
individual, and transmits said transmission data containing detected location data.

[Claim 3] The portable accident monitoring device according to Claim 2, wherein said
location detection means is formed by a PHS terminal retaining electric field intensity data
from multiple base stations each given an ID code, and said location data are ID
code-added electric field intensity data.

[Claim 4] A portable accident monitoring system using the portable accident monitoring
device according to any of Claims 1 to 3, wherein the system has a portable accident
monitoring device comprising an acceleration sensor which detects acceleration along three
axes orthogonal to each other and outputs acceleration data, a data memory which stores
the acceleration data in a time series manner, an analyzer which analyzes the acceleration
data from the data memory and outputs an abnormal signal when the state of falling lasting
for a given or longer length of time or an acceleration equal to or higher than a given value
is detected, and a transmitter which wirelessly transmits transmission data when an
abnormal signal is output, carried by an individual to monitor accidents, and a receiving
device provided with a notification part receiving the transmission data from the transmitter
and giving notice of an abnormal state.

[Detailed explanation of the invention]

[0001]

[Scope of the invention] The present invention relates to a portable accident monitoring
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device that is carried by an individual such as an aged wanderer and monitors accidents of
the carrier individual, and a portable accident monitoring system using the device.

[0002]

[Prior art technology] One of the above kind of portable accident monitoring systems in the
prior art has the configuration shown in Fig. 7. This system comprises a portable accident
monitoring device A provided with an acceleration sensor A1 which detects the acceleration
and outputs acceleration data and a transmitter A2 which constantly wirelessly transmits the
acceleration data, a receiving device B receiving the acceleration data from the
transmitterA2, and an analysis device C analyzing the received acceleration data.

[0003] More specifically, the portable accident monitoring device A is carried by an
individual with the acceleration sensor A1 attached to the lower back while the receiving
device B and analysis device C are installed at home to monitor the movement of the
individual.

[0004] On the other hand, as methods of detecting a location, the method using the GPS,
which is utilized in the car navigation systems, or the method of measuring and transmitting
the electric field intensities from multiple base stations each given an ID code by means of
a PHS (personal handy phone system) terminal and analyzing the difference in electric field
intensity is proposed.

[0005]

[Problem to be solved by the invention] In the above-mentioned prior art portable accident
monitoring system, the analysis device C analyzes acceleration data that are wirelessly
transmitted from the portable accident monitoring device A to the receiving device B and,
for example, if an acceleration equal to or higher than a given value is recognized, an
accident is assumed, thereby monitoring accidents.

[0006] However, since the portable accident monitoring device A constantly transmits
acceleration data, the power consumption is high and the battery is heavy, which is
inconvenient for carrying. Furthermore, since the acceleration data are transmitted
wirelessly, namely via radio waves, a problem is that noise components are added to the
waveform during transmission and the analysis device C fails to analyze the acceleration

data with accuracy.
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[0007] The present invention is invented with the view of the above problems and the
objective of the present invention is to provide a portable accident monitoring device
requiring low power consumption, easy to carry, and capable of analyzing the acceleration
data with accuracy, and a portable accident monitoring system using the device.

[0008]

[Problem solution means] In order to solve the above problems, the portable accident
monitoring device according to Claim 1 is configured to comprise an acceleration sensor
detecting the acceleration along three axes orthogonal to each other and outputs
acceleration data, a data memory storing the acceleration data in a time series manner, an
analyzer which analyzes the acceleration data from the data memory and outputs an
abnormal signal when the state of falling lasting for a given or longer length of time or an
acceleration equal to or higher than a given value is detected, and a transmitter which
wirelessly transmits transmission data when the abnormal signal is output, and carried by
an individual to monitor accidents.

[0009] The portable accident monitoring device according to Claim 2 is configured as
follows: in the one according to Claim 1, the transmitter is provided with a location
detection means detecting the location of the individual, and transmits the transmission data
containing detected location data.

[0010] The one according to Claim 3 is configured as follows: in the one according to
Claim 2, the location detection means is formed by a PHS terminal retaining electric field
intensity data from multiple base stations each given an ID code, and the location data are
ID code-added electric field intensity data.

[0011] The portable accident monitoring system according to Claim 4 is configured as
follows: in the one using the portable accident monitoring device according to any of
Claims 1 to 3, the system has the portable accident monitoring device comprising an
acceleration sensor detecting the acceleration along three axes orthogonal to each other and
outputs acceleration data, a data memory storing the acceleration data in a time series
manner, an analyzer which analyzes the acceleration data from the data memory and
outputs an abnormal signal when the state of falling lasting for a given or longer length of

time or an acceleration equal to or higher than a given value is detected, and a transmitter
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wireless-transmitting transmission data when the abnormal signal is output, and being
carried by an individual to monitor accidents, and a receiving device provided with a
notification part receiving the transmission data from the transmitter and giving notice of an
abnormal state.

[0012]

[Embodiment of the invention] An embodiment of the present invention will be described
hereafter based on Figs. 1 to 6. The portable accident monitoring system is configured to
have a portable accident monitoring device 1 and a receiving device 2, in which multiple
PHS base stations (not shown) are set up within the moving range of an individual and the
base stations are each given an ID code.

[0013] The portable accident monitoring device 1 is configured to comprise an acceleration
sensor 11, a data memory 12, an analyzer 13, and a transmitter 14, and is worn by an
individual. The acceleration sensor 11 comprises three sensing segments 11A each
consisting of a semiconductor element and connected to the mounting surface (not shown)
of a printed substrate (not shown). The sensing elements 11A are housed in a housing (not
shown) so as to detect the acceleration along three axes orthogonal to each other. Here, a
sensing element 11A has a weight part 11a, a deflecting part 11b connected to the weight
part 11a at one end so as to deflect as acceleration is applied to the weight part 11a, a sensor
part 11c formed at the deflecting part 11b to convert the acceleration to electric signals
based on the deflection of the deflecting part 11b, and a support part 11d surrounding the
outer circumference of the weight part 11a with a space and supporting the deflecting part
11b at the other end.

[0014] Attached to the lower back of an individual, the sensor parts 11c detect the
acceleration along three axes orthogonal to each other, namely the X- and Y-axes along a
horizontal plane and the Z-axis that is in the vertical direction orthogonal to the horizontal
plane, and the sensing elements 11A output acceleration data.

[0015] The data memory 12 stores the acceleration data of the three axes from the
acceleration sensor 11 in a time series manner by means of a readable/writable RAM.
[0016] The analyzer 13 is connected to the data memory 12 and analyzes the acceleration

data of the three axes to distinguish the state of the individual, walking, running, standing
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still, or falling, thereby constantly knowing the body condition. Furthermore, a given
length of time for which the state of falling lasts and a given value of acceleration
exceeding a normal range are preset. If the state of falling lasting for a given or longer
length of time or an acceleration equal to or higher than a given value is detected, the
analyzer 13 outputs an abnormal signal. This matter will be described in detail later.
[0017] When an abnormal signal is entered from the analyzer 13, the transmitter 14 which
wirelessly transmits transmission data. Provided with a PHS terminal (not shown)
forming a location detecting means, the transmitter 14 detects the electric field intensities
from the base stations, and retains location data identifying the location of the individual,
namely the ID codes of the base stations and the electric field intensity data from the base
stations. Then, transmission data containing the ID code-added electric field intensity data
are transmitted.

[0018] The receiving device 2 is installed at home and provided with a notification part 21.
The notification part 21 receives the transmission data from the transmitter 14 and gives
notice of an abnormal state.

[0019] The operation of the portable accident monitoring device 1 will be described. The
acceleration sensor 11 detects the applied acceleration along the three, X-, Y-, and Z-, axes
separately as the individual moves, and outputs acceleration data. The data memory 12
stores the acceleration data in a time series manner.

[0020] Fig. 3 shows the acceleration data describing the acceleration along the X-, Y-, and
Z-axes in a time series manner while an individual is walking. The acceleration data
shows that the acceleration is detected along all three axes, the acceleration along the
Z-axis that is in the vertical direction particularly fluctuates more, and the time required for
one step is 81. When an individual is running, as shown in Fig. 4, the acceleration data
shows that the acceleration is detected along all three axes as in walking. However, the
fluctuation is larger compared with in walking and the time required for one step is reduced
to 62.

[0021] When an individual is standing still, as shown in Fig. 5, the acceleration data shows
that the acceleration along all three axes is constant, not fluctuating. However, the

acceleration along the X-axis and Y-axes is zero while the acceleration along the Z-axis is 1
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G under the gravitational acceleration. When an individual falls due to a seizure or the
like, as shown in Fig. 6, the acceleration data shows that the acceleration along all three
axes is constant, not fluctuating, as in standing still. However, since the gravitational
acceleration is applied along the Y-axis, not along the Z-axis, the acceleration along the
Y-axis is 1G under the gravitational acceleration and the acceleration along the Z-axis is
Zero.

[0022] The analyzer 13 analyzes the acceleration data as described above to distinguish the
state of the individual, walking, running, standing still, or falling. Furthermore, if the state
of falling lasts for a given or longer length of time or if the individual encounters a traffic
accident or the like and an acceleration equal to or higher than a given value is detected, an
abnormal signal is output. Furthermore, when an abnormal signal is output, the
transmitter 14 which wirelessly transmits transmission data containing the electric field
intensity data from the base stations with the addition of the ID codes of the base stations.
[0023] The operation of the portable accident monitoring system using the portable
accident monitoring device 1 will be described. The management center (not shown)
receives the ID codes and the electric field intensity data from the base stations in the
transmission data, and identifies the location of the individual by the triangulation method
based on the differences of the electric field intensity data. The receiving device 2
receives the transmission data from the transmitter 14 and the notification part 21 gives
notice of an abnormal state.

[0024] In the portable accident monitoring device 1 of the above embodiment, as described
above, carried by an individual, the acceleration sensor 11 detects acceleration along the
three axes orthogonal to each other and outputs acceleration data, and the analyzer 13
analyzes the acceleration data without the intermediary of radio waves and outputs an
abnormal signal, whereby the analyzer 13 analyzes the acceleration data with accuracy in
the absence of noise and detects with accuracy a seizure or the like upon which the state of
falling lasts for a given or longer length of time or a traffic accident upon which an
acceleration equal to or higher than a given value is applied; and the transmitter 14
transmits transmission data only when an abnormal signal is output, whereby the power

consumption is lowered and the battery is reduced in size, and thus the portability can be
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improved.

[0025] Furthermore, a location detection means detecting the location of the individual is
provided to the transmitter 14 and the transmitter 14 transmits transmission data containing
detected location data, whereby it is possible to identify the location of the individual in an
accident and quickly rescue him.

[0026] Furthermore, the location detection means is formed by a PHS terminal retaining the
electric field intensity data from multiple base stations and the location data are formed by
the electric field intensity data to which the ID codes of the base stations are added,
whereby an existing location detection system can be utilized so as to identify the location
of the individual in an inexpensive way.

[0027] In the portable accident monitoring system using the portable accident monitoring
device 1 of the above embodiment, the analyzer 13 analyzes the acceleration data, detects
the state of falling lasting for a given or longer length of time or an acceleration equal to or
higher than a given value, and outputs an abnormal signal, the transmitter 14 which
wirelessly transmits transmission data when an abnormal signal is output, and the
notification part 21 gives notice when the receiving device 2 receives the transmission data,
whereby a family can be quickly notified of an accident.

[0028] In the embodiment, the location detection means is formed by a PHS terminal
retaining the electric field intensity data from multiple base stations. The location
detection means can be formed by a GPS identifying the location by means of radio waves
from multiple satellites, and is not restricted to the above.

[0029] Furthermore, the acceleration sensor 11 comprising three sensing elements 11A each
consisting of a semiconductor element and housed in a housing is used. ~Other
acceleration sensors can be used and the acceleration sensor 11 is not restricted to the
above.

[0030]

[Efficacy of the invention] With the portable accident monitoring device according to
Claim 1, carried by an individual, the acceleration sensor detects the acceleration along
three axes orthogonal to each other and outputs acceleration data, and the analyzer analyzes

the acceleration data without the intermediary of radio waves and outputs an abnormal
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signal, whereby the analyzer analyzes the acceleration data with accuracy in the absence of
noise and detects with accuracy a seizure or the like upon which the state of falling lasts for
a given or longer length of time or a traffic accident upon which an acceleration equal to or
higher than a given value is applied; and the transmitter transmits transmission data only
when an abnormal signal is output, whereby the power consumption is lowered and the
battery is reduced in size, and thus the portability can be improved.

[0031] With the portable accident monitoring device according to Claim 2, in addition to
the effect of the one according to Claim 1, a location detection means detecting the location
of the individual is provided to the transmitter and the transmitter transmits transmission
data containing detected location data, whereby it is possible to identify the location of the
individual having an accident and quickly rescue him.

[0032] With the portable accident monitoring device according to Claim 3, in addition to
the effect of the one according to Claim 2, the location detection means is formed by a PHS
terminal retaining the electric field intensity data from multiple base stations and the
location data are formed by the electric field intensity data to which the ID codes of the
base stations are added, whereby an existing location detection system can be utilized so as
to identify the location of the individual in an inexpensive way.

[0033] With the portable accident monitoring system according to Claim 4, provided with
the portable accident monitoring device according to any of Claims 1 to 3 is used, the
analyzer analyzes the acceleration data, detects the state of falling lasting for a given or
longer length of time or an acceleration equal to or higher than a given value, and outputs
an abnormal signal, the transmitter which wirelessly transmits transmission data when an
abnormal signal is output, and the notification part gives notice when the receiving device
receives the transmission data, whereby an accident of the individual can be notified to his
family quickly.

[Brief explanation of the drawings]

[Fig. 1] A perspective view showing an embodiment of the present invention;

[Fig. 2] A cross-sectional view of the acceleration sensor the same as the above;

[Fig. 3] A chart presenting the acceleration data along three axes while an individual is

walking the same as the above;
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[Fig. 4] A chart presenting the acceleration data along three axes while an individual is
running the same as above;

[Fig. 5] A chart presenting the acceleration data along three axes while an individual is
standing still the same as the above;

[Fig. 6] A chart presenting the acceleration data along three axes while an individual is
falling the same as the above; and

[Fig. 7] A perspective view showing a prior art embodiment.

[Legend]

1  Portable accident monitoring device

11 Acceleration sensor

12 Data memory

13 Analyzer

14 Transmission part

2 Receiving device

21 Notification part

[Fig. 1]

(wireless)

[Fig. 2]

[Fig. 3]
Acceleration (G)
Time (t)

[Fig. 4]
Acceleration (G)

Time (t)

[Fig. 5]
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