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APPARATUS FOR IDENTIFYING FALLS AND
ACTIVITIES OF DAILY LIVING

FIELD OF THE INVENTION

[0001] The invention is related to a recognition device to
distinguish the falls from activities of daily living (ADLs),
more particularly to a recognition device measuring the
physiological signals to distinguish the falls from ADLs.

BACKGROUND OF THE INVENTION

[0002] The falls are not a serious problem for a group of the
adolescents and the adults. However, the falls for the elderly
population will cause serious physical trauma and sequelae,
such as degradation of mobility, the demand for a moving
auxiliary equipment, etc. A further serious condition the eld-
erly fallers might probably encounter is the paralysis which
would cause the elderly fallers incapable to freely act. Thus,
the elderly fallers need a caretaker to help their ADLs, which
would consume the social costs. In addition to the physical
trauma, the psychological sequelae would impact on the psy-
chology for the elderly fallers. In general, elderly fallers tend
to reduce activities and prevent going outside so that they
could reduce the risk of the falls, which would result in a
vicious circle for the elder fallers.

[0003] Falls are the leading cause of unintentional deaths of
the population over the age of 65 in the United States and
many industrial countries Because of the population growth
and the population aging, the resource of the medical care can
not support the increasing demands.

[0004] The current recognition technology for distinguish-
ing the falls from activities of daily living (ADLs) is focused
on recognizing after the events occur. For example, the fall
warning and report are only generated to report the state after
the faller’s falling. The recognition technology can not pro-
vide an immediate protection. In addition, the recognition
technology is mainly utilized to measure the physical param-
eter, such as acceleration and the angular velocity, by the
inertia sensor, or utilized to recognize based on the posture of
the users and the lasting period of the posture. However, this
technology can not distinguish the passive actions from the
active actions and can not accurately recognize the fall state,
such as the stumble or the slip.

[0005] Moreover, some recognition technology is utilized
to capture the image of the user by the image capturing
devices so as to compare the captured images with the pre-
stored data of the falls. However, the greatest disadvantage of
such technology is the feasibility depends on the position
where the image capture devices are installed. In fact, each of
the image capture devices can only capture the image within
aspecific domain. Since the recognition technology should be
improved for preventing the blind corner where the image of
a user is hindered visually and can not be captured, the num-
bers of the image capture devices should be increased to make
the using area to be included within the capturing domain.
However, there is still a problem which is difficult to be
overcome for using such devices in the outdoor space.
[0006] Therefore, to overcome the drawbacks from the
prior art and to meet the present needs, the Applicant dedi-
cated in considerable experimentation and research, and
finally accomplished the “Apparatus for Identifying Falls and
Activities of Daily Living” of the present invention to provide
a portable recognition device. In addition to inertia sensors, it
is utilized to sense physiological signals by the physiological
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sensor for measuring the voluntary action and the reflex
action, which can recognize the rebalancing action generated
because of the falls to improve the recognition rate. The
present invention is briefly described as follows.

SUMMARY OF THE INVENTION

[0007] To solve the above drawbacks, the present invention
provides a portable fall recognition device for increasing the
recognition rate and providing an immediate protection for
the fallers so the device is utilized to measure the physiologi-
cal signals to distinguish the falls from ADLs quickly and to
be triggered to achieve a protecting effect when the fall hap-
pens.

[0008] According to the first aspect of the present inven-
tion, a recognition device is provided. The recognition device
includes a physiological sensor unit measuring a physiologi-
cal signal; and a recognition unit determining whether a fallis
going to happen through processing the physiological sig-
nals.

[0009] Preferably, the recognition device further includes
an inertia sensor unit obtaining motion signals provided to the
recognition unit for determining whether the fall is going to
happen; and a computing unit computing the physiological
signals and the motion signals to obtain a computed result.
[0010] Preferably, the recognition unit receives the com-
puted result to determine whether the fall is going to happen.
[0011] Preferably, the inertia sensor unit is at least one of an
accelerometer and a gyroscope.

[0012] Preferably, the recognition device further includes a
memory unit storing the computed result and a signal thresh-
old; and an output unit outputting the computed result and a
determining result generated by the recognition unit.

[0013] Preferably, the signal threshold is generated by the
computing unit based on the stored computing result.

[0014] Preferably, the recognition device further includes a
setting unit setting at least one of the physiological signal and
the motion signal to be an exception signal representing a
specific motion, wherein the specific motion represents a
normal action for a specific controlled user but represents a
comparable fall for a normal person.

[0015] Preferably, the signal threshold is one of respective
signal thresholds of the physiological and the motion signals,
and the recognition unit determines that the fall happens when
at least one of the physiological signal and the motion signal
is higher than the respective signal threshold and different
from the exception signal.

[0016] Preferably, the recognition device further includes a
positioning unit obtaining a location of a specific controlled
user in a space viaprocessing an arrangement of the space and
a distance having been moved and a moving direction of the
specific controlled user in the space; and a warning unit
providing an information corresponding to the fall of the
specific controlled user in the space, wherein the output unit
transmits the information to an institution for generating a
medical suggestion, and the computing unit computes the
physiological signal and the motion signal to obtain the dis-
tance having been moved and the moving direction.

[0017] Preferably, the information includes a predictable
injury corresponding to the location when the fall happens.
[0018] Preferably, the recognition device further includes a
protecting device being triggered to achieve a protecting
effect when the fall happens.

[0019] Preferably, the physiological sensor unit is an elec-
tromyography sensor unit.
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[0020] Preferably, the physioclogical sensor unit further
includes a health sensor unit, wherein the health sensor is at
least one of a clinical thermometer, a sphygmomanometer, a
glucometer, a pedometer, an oximeter, an electrocardio-
graphy and an electroencephalography.

[0021] According to the second aspect of the present inven-
tion, a fall positioning device is provided. The fall positioning
device includes a sensor unit obtaining an sensor signal; a
recognition unit processing the sensor signal to determine
whether a fall is going to happen; and a positioning unit
obtaining a location of a controlled user in a space via pro-
cessing an arrangement of the space and a distance having
been moved and a moving direction of the controlled user in
the space.

[0022] Preferably, the fall positioning device further
includes a computing unit computing the sensor signal to
obtain the distance having been moved and the moving direc-
tion and provide a computed result to the recognition unit for
determining whether the fall is going to happen: a warning
unit providing an information corresponding to the fall of the
controlled user in the space; and an output unit transmitting
the information to an institution to render a medical sugges-
tion.

[0023] Preferably, the information includes a predicted
injury corresponding to the location when the fall happens,
and the arrangement is a compartment configuration and fur-
nishings of an interior space.

[0024] Preferably, the sensor unit is a physiological sensor
unit.

[0025] According to the third aspect of the present inven-
tion, a fall recognition device is provided. The fall recognition
device includes a setting unit setting a specific signal indica-
tive of a specific motion to be an exception signal representing
the specific motion of a specific controlled user, wherein the
specific motion represents a normal action of the specific
controlled user but represents the fall of a normal person; and
a recognition unit determining whether a fall is going to
happen by taking the exception signal into consideration.
[0026] Preferably, the fall recognition device further
includes a sensor unit obtaining a sensor signal; and a com-
puting unit computing the sensor signal and providing a result
for the recognition unit to compare with the exception signal
s0 as to determine whether the fall is going to happen.
[0027] Preferably, the fall is regarded as happening by the
recognition unit when the sensor signal is different from the
exception signal and is higher than a signal threshold.
[0028] Preferably, the signal threshold is a fall reference
signal generated based on activities of daily living of the
specific controlled user.

[0029] The present invention is capable to improve the rec-
ognition rate and protect the user from injury and can accord-
ingly overcome the drawbacks in the prior art. The above
aspects and advantages of the present invention will become
more readily apparent to those ordinarily skilled in the art
after reviewing the following detailed descriptions and
accompanying drawings, in which:

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] FIG.1is ablock diagram schematically illustrating
the first embodiment of the recognition device according to
the present invention;

[0031] FIG. 2 is a block diagram schematically illustrating
the second embodiment of the fall recognition device accord-
ing to the present invention; and
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[0032] FIG. 3 is a block diagram illustrating the third
embodiment of the fall positioning device 3 according to the
present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

[0033] The present invention will now be described more
specifically by the following embodiments. However, it is to
be noted that the following descriptions of preferred embodi-
ments of this invention are presented herein for the purposes
of illustration and description only; it is not intended to be
exhaustive or to be limited to the precise form disclosed.
[0034] In general, the voluntary action is an action gener-
ated by the muscle contraction that is stimulated by the myo-
electric signal which is generated from the brain and using the
neutron system. However, the reflex action is not stimulated
via the brain and the myoelectric signal for the reflex action is
generated more quickly than the myoelectric signal for the
voluntary action. When the human body is going to lose
balance in the unpredictable condition, the human body
would generate a rebalancing action through at least one of
the reflex action and the voluntary compensatory movement.
Thus, the present invention provides a device to determine the
fall action by the myoelectric signal generated from the action
mechanism.

[0035] In order to analyze the myoelectric signal during
falling, the electromyography sensor device can be config-
ured on the muscle group that is usually used for the rebal-
ancing action when the fall happens, such as the deltoid, the
trapezius, the tibialis anterior and the gastrocnemius lateralis
of the limbs. Since the respective activation states of the
muscle groups are different from each other, the respective
maximal voluntary contraction (MVC) of the muscle groups
should be measured in advance in order to normalize the
respective activation states of the muscle groups for analyzing
and comparing with each other.

[0036] The present invention provides an embodiment that
the electromyography senor is used for measuring the ADLs,
the falls and the difference therebetween. There is Table 1
about the MVCs of the ADLs and the falls showing as follow.
The ADLs and the falls can be distinguished definitely
through the peak value of the myoelectric signal generated
from the aforementioned muscle groups. In addition, there
are some data which are more than the normalized data in
Table 1. It might be because a lot of myoelectric signals are
generated in order to quickly activate the muscle groups for
the reflex actions. Thus, it would not influence the relative
result and the comparison between the normalization of the
MVC and the activation states of the muscle groups.

TABLE 1

signal

muscle ADLs (% MVC) Falls (% MVC)

deltoid right 15.79 78.55

left 9.57 68.50
trapezius right 27.96 87.96

left 18.82 68.39
tibialis right 41.53 109.63
anterior left 43.38 12741
gastrocnemius right 45.65 148.15
lateralis left 3952 157.70
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[0037] In addition, the present invention provides another
embodiment that the electromyography sensor and the inertia
sensor can also be used for identifying the falls. There is Table
2 about the fall response rate and the average recognition time
of the electromyography senor and the inertia sensor showing
as follow. If there is enough time for identifying, the fall
recognition rates of the electromyography sensor and the
inertia sensor is high enough to distinguish the falls from
ADLs. However, the fall recognition device would be not a
device with high practicability if it is only improved to
increase the fall recognition rate and to decrease the error rate.
Ifthe fallrecognition device can be improved to keep the high
accuracy rate and decrease the recognition time at the same
time, there is enough time to trigger the additional protecting
device immediately to achieve a protecting effect when the
fall happens. According to the date in Table 2, both of the
response rate and the recognition time of the myoelectric
signal are better than those of the inertia signal so that the
present invention provides a fall recognition device used the
physiological sensor to measure the myoelectric signal for
distinguishing the falls from ADLs.

TABLE 2

Response rate

100ms 300ms 500ms Average recognition time

161 ms
282 ms

myoelectric signal  53.4%  81.2%  90%
inertia signal 6% 61%  90%

[0038] FIG. 1 is a block diagram illustrating the first
embodiment of the recognition device 1 in the present inven-
tion. The recognition device 1 includes an inertia sensor unit
111, a physiological sensor unit 112, a computing unit 121, a
recognition unit 122, an output unit 13, a memory unit 14 and
a protecting unit 15.

[0039] Preferably, the physiological sensor unit 112 can be
an electromyography sensor unit, which can measure the
physiological reactions of the muscle groups, such as myo-
electric signals, to obtain the physiological signal for deter-
mining whether the fall is going to happen. In addition, since
the physiological sensor unit 12 should keep sensing for
distinguishing the falls from the ADLs when the fall happens,
the physiological sensor unit 12 would measure continuously
the signal of the ADLs to obtain the information of the ADLs,
which can record the health state and the amount of exercise.
Moreover, the recognition device 1 can generate a signal
threshold based on the information of the ADLs. If the physi-
ological signal measured by the recognition device 1 exceeds
the signal threshold, the recognition device 1 can determine
that the fall is going to happen.

[0040] Preferably, the inertia sensor unit 111 can be an
accelerometer and/or a gyroscope, wherein the variance of
the acceleration or the angular velocity of the user can be
measured respectively thereby. The recognition device 1 can
determine whether the fall is going to happen or not by a
motion signal generated by the acceleration and the angular
velocity. Since the recognition device 1 would determine the
fall when the fall is going to happen, the inertia sensor unit
111 should measure continuously so that the motion signal of
the ADLs can be generated. Thus, a signal threshold can be
generated based the motion signal of the ADLs for determin-
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ing whether the fall is going to happen. In addition, the inertia
sensor unit 111 can also be a ADLs recorder to record the
ADLs of the user.

[0041] In the aforementioned embodiment, the computing
unit 121 can compute to obtain the motion information of the
user. For example, the computing unit 121 can compute to
estimate a distance having been moved and the moving direc-
tion of the user to recognize the motion information of the
user. The computing unit 121 can compute the physiological
signal and the motion signal generated respectively by the
physiological sensor unit 112 and the inertia sensor unit 111
for forming a computed result to recognize the motion infor-
mation of the user. In addition, the memory unit 14 can store
the computed result to record the acting pattern of the user in
daily life and the computing unit 121 can further generate a
signal threshold through the computing result, wherein the
signal threshold also can be stored in the memory unit 14. The
signal threshold can be a specific signal level which is higher
than the signal measured from the ADLs of the user. Thus, the
motion would be determined as the fall if the physiological
signal or the motion signal is higher than the signal threshold.
[0042] Inthe aforementioned embodiment, the physiologi-
cal sensor unit 112 and the inertia sensor unit 111 can be
called together as a sensor unit 11, and the recognition unit
122 can determine whether the fall is going to happen based
on the computed result computed from the physiological
signal and the motion signal generated by the sensor unit 11.
In addition, the recognition unit 122 determines whether the
fall is going to happen according the signal threshold.
[0043] Preferably, when the signals measured by the inertia
sensor unit 111 and/or the physiological sensor unit 112 is
higher than the signal threshold, the recognition unit 122 can
determine the fall is going to happen. In addition, the physi-
ological sensor unit 112 can be configured on the eight muscle
groups described previously, some of the eight muscle groups
or other muscle groups. Preferably, if some of the signals
measured from the sensors configured on different muscle
groups are higher than the signal threshold, it can be regarded
that the physiological signal of the physiological sensor unit
112 is higher than the signal threshold. For example, if the
signals measured by more than three of the eight physiologi-
cal sensor unit are higher than the signal threshold, it can be
regarded that the fall is going to happen.

[0044] Inthe aforementioned embodiment, the output unit
13 can output the computed result to provide the data about
the ADLs of the user, for example, the activity data during
wearing the recognition device and the state during sports. In
addition, the output unit 13 can output the determining result
to provide the medical institution so that the medical worker
can reach the scene immediately to perform the first aid.
[0045] In the aforementioned embodiment, the protecting
unit 15 can be a protecting airbag device. When the fall
occurs, the protecting unit is triggered to achieve a protecting
effect. In general, since the fall happens, the user would have
some injuries at certain part of the body, for example, the
hand, the hip joint, the head, etc., wherein the hand might
fracture because the user try to support himself by hands and
the hip joint might fracture because the user falls backwards
or laterally. Preferably, the protecting unit 15 can be config-
ured to prevent the aforementioned injury. For example, the
protecting unit can be configured on the hip to prevent the
fracture of the hip joint, on the hand to prevent the fracture of
thehand, and on the head to prevent the bruises. However, the
recognition device 1 might not be configured on the afore-
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mentioned part of the body so the protecting unit 15 can be
connected with the recognition device 1 by some wires or
over the wireless network.

[0046] Preferably, the computing unit 121 and the recogni-
tion unit 122 can be combined as a computing recognition
unit 12 to perform to compute and recognize at the same time.
[0047] Preferably, the recognition device 1 is a portable
device, which can be tied around the waist to detect all the
time.

[0048] Inthe aforementioned embodiment, the physiologi-
cal sensor unit 112 can also include a health sensor unit 113.
The health sensor unit 113 can be at least one of a clinical
thermometer, a sphygmomanometer, a glucometer, a pedom-
eter, an oximeter, an electrocardiography, an electroencepha-
lography, etc. to record the health state of the user. When an
unusual signal is generated by the motion of the user, the
output unit 13 can output the signal to the medical institute. In
addition, the physiological signal also can be the information
to manage the health.

[0049] FIG. 2 is a block diagram illustrating the second
embodiment of the fall recognition device 2 in the present
invention. The fall recognition device 2 includes a sensor unit
21, a computing unit 221, a recognition unit 222 and a setting
unit 223.

[0050] Inthe aforementioned embodiment, the sensor unit
21 is configured to measure a sensor signal and the computing
unit 221 is configured to compute the sensor signal. The
computed result can be stored in the computing unit 221 or a
memory unit. In addition, a signal threshold. which is a fall
reference to determine whether the fall is going to happen,
can be generated from the computed result computed based
on the sensor signals measured continuously through the
ADLs. Generally, the recognition unit 222 would determine
the fall is going to happen if the sensor signal is higher than
the signal threshold, and the recognition unit 222 would
determine the fall does nothappen if the sensor signal is lower
than the signal threshold.

[0051] In fact, every user has their respective habits.
Although some signals corresponding to the habits might be
higher than the signal threshold, the habits are common
actions for the specific user. For example, if the specific user
does some dangerous works, the specific physiological sig-
nals corresponding to the dangerous works might be always
higher than the signal threshold so that the recognition device
2 would always generate the wrong result. Thus, the specific
physiological signals corresponding to the dangerous works
can be pre-measured by the sensor unit 21 and preset to be an
exception signal by the setting unit 223.

[0052] In the aforementioned embodiment, the exception
signal represents the specific motion of the specific user and
the specific motion represents a normal action for the specific
user. However, the exception signal represents the fall of the
normal user. Thus, the exception signal needs to be preset in
the fall recognition device 2 to adjust for the different users.
[0053] In the aforementioned embodiment, when the rec-
ognition unit 222 determines whether the fall is going to
happen, the recognition unit 222 must take the exception
signal into consideration to compare the sensor signal with
the exception signal if the sensor signal measured by the
sensor unit 21 is higher than the signal threshold. Therefore,
after comparing with the signal threshold, the sensor signal
can be regarded as a normal signal if the signal feature of the
sensor signal is the same as the signal feature of the exception
signal and the sensor signal can be regarded as a fall signal if
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the signal feature of the sensor signal is different from the
signal feature of the exception signal.

[0054] FIG. 3 is a block diagram illustrating the third
embodiment of the fall positioning device 3 in the present
invention. The fall positioning device 3 includes a sensor unit
31, a computing unit 321, a recognition unit 322, an output
unit 33, a positioning unit 36 and a warning unit 37.

[0055] Inthe aforementioned embodiment, the sensor unit
31 can be a physiological sensor unit and/or the inertia sensor
unit, wherein the physiological sensor unit can be an elec-
tromyography sensor unit and the inertia sensor unit can be an
accelerometer and/or a gyroscope. The physiological signal
measured by the physiological sensor unit can be computed
by the computing unit 321 to estimate a distance having been
moved and the moving direction of the user and the moving
direction, such as going forwards, backwards, upwards or
downwards or turning right or left.

[0056] In the aforementioned embodiment, the sensor sig-
nal measure by the sensor unit 31 can be computed by the
computing unit 321 to obtain a computed result. wherein the
computed result would be provided to the recognition unit
322 to determine whether the sensor signal is higher than a
signal threshold or not. The recognition unit 322 would deter-
mine the fall is going to happen if the sensor signal is higher
than the signal threshold.

[0057] Ingeneral, the positioning device can not accurately
obtain the location of the user in the interior space. Thus, in
the aforementioned embodiment, the distance having been
moved and the moving direction of the user computed by the
computing unit 321 can be provided to the positioning unit 36
for obtaining the location of the user in the interior space.
[0058] Preferably, the positioning unit 36 obtains the loca-
tion of the user via processing an arrangement of the interior
space and the distance having been moved and the moving
direction of the user in the interior space, wherein the arrange-
ment is a compartment configuration and furnishings of the
interior space. For example, the location of the user, such as
sleeping in the bedroom, sitting on the couch or standing in
front of the refrigerator, can be determined by processing the
moving distance and the moving direction of the user and the
arrangement of the house if the user is at home.

[0059] Preferably, the arrangement of the inertia space can
be pre-stored in the positioning unit 36 or a memory unit to
provide the positioning unit 36. In addition, the positioning
unit 36 can be combined with the computing unit 321 so the
computing unit 321 can directly process the arrangement and
the distance and the moving direction to obtain the location of
the user after computing the distance and the moving direc-
tion.

[0060] Whenthe fall happens, the user would get injured by
the fall. However, there might be some additional injuries
corresponding to the location of the user. Thus, the additional
injuries can be a predictable injury predicted by the fall rec-
ognition device 3 if the fall recognition device 3 can deter-
mine the location of the user accurately. For example, the user
might get scalded or burned if the user falls in the kitchen.
[0061] In the aforementioned embodiment, when the rec-
ognition unit 322 determine the fall happens, the information,
such as the predictable injury, can be determined by the
warning unit 37 based on the location of the user. Therefore,
the output unit 33 can transmits the information to an insti-
tution, such as a medical institution, a residential care home,
etc. The medical workers in the institution can understand the
health state of the user in advance and obtain a medical
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suggestion corresponding to the predictable injury of the user.
Thus, the medical workers can design a medical plan for the
user in advarnce before the medical worker reaches the loca-
tion of the user.

[0062] Based on the above descriptions, it would be under-
stood in the present invention that at least one of the first
embodiment, the second embodiment and the third embodi-
ment can be combined to determine whether the fall is going
10 happen, to obtain the location of the user, to provide the
information, like the predictable injury and/or to take the
exception signal into consideration.

[0063] While the invention has been described in terms of
what are presently considered to be the most practical and
preferred embodiments, it is to be understood that the inven-
tion should not be limited to the disclosed embodiment. On
the contrary, it is intended to cover numerous modifications
and variations included within the spirit and scope of the
appended claims which are to be accorded with the broadest
interpretation so as to encompass all such modifications and
variations. Therefore, the above description and illustration
should not be taken as limiting the scope of the present inven-
tion which is defined by the appended claims.

What is claimed is:

1. A recognition device, comprising:

a physiological sensor unit measuring a physiological sig-
nal; and

a recognition unit determining whether a fall is going to
happen through processing the physiological signal.

2. The recognition device as claimed in claim 1, further

comprising:

an inertia sensor unit obtaining a motion signal provided to
the recognition unit for determining whether the fall is
going to happen; and

a computing unit computing the physiological signal and
the motion signal to obtain a computed result.

3. The recognition device as claimed in claim 2, wherein
the recognition unit receives the computed result to determine
whether the fall is going to happen.

4. The recognition device as claimed in claim 2, wherein
the inertia sensor unit is at least one of an accelerometer and
a gyroscope.

5. The recognition device as claimed in claim 2 further
comprising:

a memory unit storing the computed result and a signal

threshold; and

an output unit outputting the computed result and a deter-
mining result generated by the recognition unit,

6. The recognition device as claimed in claim 5, wherein
the signal threshold is generated by the computing unit based
on the stored computing result.

7. The recognition device as claimed in claim 5 further
comprising:

a setting unit setting at least one of the physiological signal
and the motion signal to be an exception signal repre-
senting a specific motion, wherein the specific motion
represents a normal action for a specific controlled user
but represents a comparable fall for a normal person.

8. The recognition device as claimed in claim 7, wherein
the signal threshold is one of respective signal thresholds of
the physiological and the motion signals, and the recognition
unit determines that the fall happens when at least one of the
physiological signal and the motion signal is higher than the
respective signal threshold and different from the exception
signal.
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9. The recognition device as claimed in claim 5 further
comprising;

a positioning unit obtaining a location of a specific con-
trolled user in a space via processing an arrangement of
the space and a distance having been moved and a mov-
ing direction of the specific controlled user in the space;
and

a warning unit providing an information corresponding to
the fall of the specific controlled user in the space,

wherein the output unit transmits the information to an
institution for generating a medical suggestion, and the
computing unit computes the physiological signal and
the motion signal to obtain the distance having been
moved and the moving direction.

10. The recognition device as claimed in claim 9, wherein
the information comprises a predictable injury corresponding
to the location when the fall happens.

11. The recognition device as claimed in claim 1 further
comprising;

a protecting device being triggered to achieve a protecting

effect when the fall happens.

12. The recognition device as claimed in claim 1, wherein
the physiological sensor unit is an electromyography sensor
unit.

13. The recognition device as claimed in claim 12, wherein
the physiological sensor unit further comprises a health sen-
sorunit, wherein the health sensor is at least one selected from
a group consisting of a clinical thermometer, a sphygmoma-
nometer, a glucometer, a pedometer, an oximeter, a electro-
cardiography and a electroencephalography.

14. A fall positioning device, comprising:

a sensor unit obtaining an sensor signal;

arecognition unit processing the sensor signal to determine
whether a fall is going to happen; and

a positioning unit obtaining a location of a controlled user
in a space via processing an arrangement of the space
and a distance having been moved and a moving direc-
tion of the controlled user in the space.

15. The fall positioning device as claimed in claim 14

further comprising:

a computing unit computing the sensor signal to obtain the
distance having been moved and the moving direction
and provide a computed result to the recognition unit for
determining whether the fall is going to happen;

a warning unit providing an information corresponding to
the fall of the controlled user in the space; and

an output unit transmitting the information to an institution
to render a medical suggestion.

16. The fall positioning device as claimed in claim 15,
wherein the information comprises a predicted injury corre-
sponding to the location when the fall happens, and the
arrangement is a compartment configuration and furnishings
of an interior space.

17. The fall positioning device as claimed in claim 16,
wherein the sensor unit is a physiological sensor unit.

18. A fall recognition device, comprising:

a setting unit setting a specific signal indicative of a specific
motion to be an exception signal representing the spe-
cific motion of a specific controlled user, wherein the
specific motion represents a normal action of the specific
controlled user but represents the fall ofa normal person;
and
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a recognition unit determining whether a fall is going to
happen by taking the exception signal into consider-
ation.

19. The fall recognition device as claimed in claim 18,

further comprising:

a sensor unit obtaining a sensor signal; and

a computing unit computing the sensor signal and provid-
ing a result for the recognition unit to compare with the
exception signal so as to determine whether the fall is
going to happen.
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20. The fall recognition device as claimed in claim 19,
wherein the fall is regarded as happening by the recognition
unit when the sensor signal is different from the exception
signal and is higher than a signal threshold.

21. The fall recognition device as claimed in claim 20,
wherein the signal threshold is a fall reference signal gener-
ated based on activities of daily living of the specific con-
trolled user.



