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(7) ABSTRACT

A wearable device, an electronic apparatus and a method for
recording user actions are provided. The wearable device
includes a body, atleast one sensor and a memory module. An
outer part of the body includes a surface, and an internal part
includes an accommodating space. The sensor senses touch-
ing actions of a user to the surface, and records the location,
the force and the number of the touching actions with respec-
tive to the surface, so as to form touching information corre-
sponded to the touching actions. Thus, when the user is
dressed the wearable device, the sensor senses and stores
instinctive physical touching actions of the user relative to the
user body covered by the wearable device, and the touching
actions can become the basis of the diagnosis by the doctor.
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WEARABLE DEVICE, ELECTRONIC
APPARATUS AND METHOD FOR
RECORDING USER ACTIONS

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims the priority benefit of Tai-
wan application serial no. 103108423, filed on Mar. 11, 2014.
The entirety of the above-mentioned patent application is
hereby incorporated by reference herein and made a part of
this specification.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The invention relates to an application technology
of a wearable device, and more particularly, to a wearable
device, an electronic apparatus disposed on a body and a
method for recording user actions.

[0004] 2. Description of Related Art

[0005] Due to aging or injury, many people often wear
protective gears the from time to time so as to protective
specific parts of the body, such as knees, legs and so forth.
When the body parts located in the internal portions of the
protective gears still feel uncomfortable, people would
instinctively perform actions such as tapping and kneading
with expectations of getting instant relieve.

[0006] However, conventional protective gear only pro-
vides physical oppression and protection to the body parts
that wear the protective gear, but does not automatically per-
form an adaptive adjustment with respective to user reactions,
so that the user can merely adjust the protective gear manually
so as to provide better comfort to the body parts that wear the
protective gear. On the other hand, when patients describe
injury locations to the physicians, such as similar injuries at
the knee, it is to be noted that different sites of pain at the knee
may be caused by different diseases (e.g., patella tendinitis,
cartilage tissue pain, or so forth). However, the patients would
all describe these pains as knee pains, and cause the physi-
cians to have difficulty in diagnosing the causes quickly.
Since people often instinctively perform physical touching
actions, such as tapping, kneading and so forth, to the injured
or uncomfortable body parts, it may perhaps be helpful if
these instinctive reactions may be transformed into digital
information and provided to the physicians, so that the phy-
sicians can perform the treatments more accurately based on
the digital information.

SUMMARY OF THE INVENTION

[0007] The invention provides a wearable device, an elec-
tronic apparatus and a method for recording user actions. The
wearable device uses sensors to record instinctive touching
actions of the user in relative to the user body covered by the
wearable device, and transform these touching actions into
digital information for diagnosing causes of illness or deter-
mining whether the user body wearing the device is comfort-
able so as to locally enhance an auxiliary function at a specific
location.

[0008] The invention provides a wearable device. The
wearable device includes a body, at least one sensor, a
memory module and a processor. The outer part of the body
includes a surface, and the internal part of the body includes
an accommodating space. The at least one sensor is disposed
on the surface. The sensor senses at least one touching action
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of auser to the surface, and records the location, the force and
the number of the touching action with respective to the
surface, so as to form at least one touching information cor-
responded to the touching action. The memory module is
coupled to the sensor for storing the touching information.
[0009] On the other hand, the invention provides an elec-
tronic apparatus adapted to be used in a wearable body. The
wearable body includes a surface and an accommodating
space. The electronic apparatus includes at least one sensor, a
memory module and a processor. The sensor is disposed on
the surface of the wearable body, and is used to sense at least
one touching action of a user to the surface and recording the
location, the force and the number of the touching action with
respective to the surface, so as to form at least one touching
information corresponded to the touching action. The
memory module s coupled to the sensor for storing the touch-
ing information. The processor is used to analyze the touch-
ing information for executing an operation.

[0010] From another point of view, the invention provides a
method for recording user actions, which is adapted to be
used on a wearable body. The wearable body includes a
surface and an accommodating space. The said method
includes the following steps. At least one touching action of'a
user to the surface is sensed. The location, the force and the
number of the touching action with respective to the surface
are recorded to form at least one touching information corre-
sponded to the touching actions. And, the touching informa-
tion is stored and analyzed for executing an operation.
[0011] In view of the above, the wearable device and the
method for recording user actions described in the embodi-
ments of the invention use the sensor on the surface of the
wearable device to automatically sense and record the instinc-
tive physical touching actions of the user in relative the user
body covered by the wearable device, and provide the infor-
mation regarding these touching actions to the physicians as
basis for diagnosing the causes of illness. As such, the wear-
able device may become another tool for helping the physi-
cians in performing treatments. On the other hand, a variety of
electronic auxiliary devices may also be disposed at the inter-
nal side of the wearable device. The processor in the wearable
device can determine which specific location of the user body
wearing the wearable device is uncomfortable based on these
touching actions of the user and locally enhance the auxiliary
function at the specific location to perform symptom relief. In
other words, the embodiments of the invention enable the user
to quickly understand how to use the wearable device based
ontheinstinctive actions. The wearable device may automati-
cally sense and record the actions, such as tapping, kneading
and so forth, of the user in relative to the user body wearing
the wearable device so as to record the touching habits of the
user in relative to the user body, and may provide the records
of these touching actions to the physicians and therapists as
the basis for diagnosing the causes of illness. The processor in
the wearable device may also use an auxiliary module to
timely enhance the auxiliary function at the user body wear-
ing the wearable device.

[0012] To make the aforementioned and other features and
advantages of the invention more comprehensible, several
embodiments accompanied with drawings are described in
detail as follows.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] The accompanying drawings are included to pro-
vide a further understanding of the invention, and are incor-
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porated in and constitute a part of this specification. The
drawings illustrate embodiments of the invention and,
together with the description, serve to explain the principles
of the invention.

[0014] FIG. 1 and FIG. 2 respectively are schematic dia-
grams illustrating a wearable device according to an embodi-
ment of the invention.

[0015] FIG. 3 is a block diagram illustrating a wearable
device according to an embodiment of the invention.

[0016] FIG. 4 is a flow chart illustrating a method for
recording user actions according to an embodiment of the
invention,

DESCRIPTION OF THE EMBODIMENTS

[0017] When apartofthe body feelsuncomfortable, people
are accustomed to instinctive physical movements, such as
tapping, kneading and so forth, to get instant physical relief.
Hence, in an embodiment of the invention, a plurality of
sensors capable sensing pressure level are disposed on a body
surface of a clothing, a protective gear or so forth, so that
when people perform instinctive physical touching actions,
the sensors may sense these touching actions and transform
them into digital information for being recorded in a memory
module, such as a cache memory. As a result, detail status
regarding actions of the user in relative to the user body
wearing the clothing or the protective gear, such as kneading
a site of pain, pounding a site of soreness or so forth, may be
record. The digital information of these touching actions may
be outputted to an external storage device, so that physicians,
nurses and therapists may use the information of the of these
touching actions to determine the illness of the user, and thus
the clothing or the protective gear that includes the sensors
may be used forinformation collection during a pre-treatment
phase. On the other hand, an auxiliary module with an auxil-
iary function may further be disposed in an accommodating
space of the internal part of the protective gear that includes
the sensors, so that when the user body wearing the protective
gear experiences soreness, the user may tap a specific loca-
tion, and the protective gear may provide physical relief tar-
geting the specific location (e.g., helping blood circulation by
heating, providing support by inflating an airbag at the spe-
cific location, and so forth). As such, the protective gear
including the sensors may be used as a wearable device, and
each protective gear may also be customized according to the
need of each different user. In the following below, several
embodiments complying with the spirit of the invention are
provided, proper modifications can be made to these embodi-
ments without departing from the scope of the invention;
namely, the invention is not limited by the descriptions pro-
vided below.

[0018] FIG. 1 and FIG. 2 respectively are schematic dia-
grams illustrating a wearable device according to an embodi-
ment of the invention. FIG. 3 is a block diagram illustrating a
wearable device according to an embodiment of the inven-
tion. Referring to FIG. 1 through FIG. 3 at the same time, the
wearable device 100 mainly includes a body, at least one
sensor 110 and a memory module 120. The body may be the
clothing or a protective gear worn by auser; and the protective
gear has been taken as an example in the present embodiment,
but the application of the present embodiment is not limited
thereto. The body of the wearable device 100 in FIG. 1 is a
protective gear 102 covering from calfto foot. The body of the
wearable device in FIG. 2 is a protective gear 105 used on the
knee 180, wherein the knee may flex and extend through a
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hole 107. The outer part of the body 102, 105 includes a
surface 110, and the surface 110 includes at least one sensor
112 thereon. In the present embodiment, the sensors 112 are
circular pressure sensors that are evenly distributed on the
surface 110 of the body 102,105; in other embodiments, the
sensors 112 may also be sheet-shaped pressure sensors that
are tiled on the surface 110 of the body 102, 105; those who
adopt the present embodiment in application may adaptively
dispose the sensors on the surface 110 of the body 102, 105
based on the shape of the sensors.

[0019] Inanembodimentcomplying with the invention, the
wearable device 100 may further includea processor 130. The
processor 130 is coupled to a memory module 120. The
memory module 120 may be a cache memory or a media
capable of storing digital information. Processing and inter-
pretation of touching information between the sensors 112,
the memory module 120 and the processor 130 may be real-
ized using a grip pressure distribution measurement system,
for instance. The grip pressure distribution measurement sys-
tem may measure the force and the number of touching
actions applied to each location. In detail, the grip pressure
distribution measurement system may present and record the
pressure distribution on the surface 110 in two-dimension or
three-dimension, and may show the contact location, the
region and the range of the force through peak pressure,
power center and movement trajectory of the force, so thatthe
processor 130 may accurately interpret the touching actions
of the user, such as kneading, pressing or pouching.

[0020] Forinstance, in FIG. 1, when the calf 109 of the user
senses pain, the hand 108 of the user would instinctively
perform an action, such as kneading, pouching or massaging,
to a location on the protective gear 110 corresponding to the
calf 109, and then the pressure sensor 112 would sense the
location and the force of this touching action. When the force
of this touching action is smaller than a preset value, then it
indicates that the user might have inadvertently touched the
location of this touching action. Contrarily, when the force of
this touching action is greater than a preset value, then it
indicates that this touching action is an instinctive physical
touching action, and the sensors 112 would transform the
location and the force of this touching action into digital
touching information so as to be stored in the memory mod-
ule. In addition, the processor 130 includes a counter therein,
so that the processor 130 may use the digital touching infor-
mation to count the number and the frequency of the touching
action that the user has performed on a location, and record
the number and the frequency of the touching action in the
memory module 120. In an embodiment complying with the
invention, the sensors 112 may also include a counter therein,
so that the sensors 112 may record the touching actions with
respective to the location of the surface 110, the force applied
by the user, and the number of touching actions performed in
this location perunit of time, so as to form the digital touching
information corresponded to these touching actions. The pro-
cessor 130 may analyze these touching information to
execute corresponding operations. The operations may be a
plurality of preset operations preset in an operation database
of the memory module 120, and these preset operations may
output the collected digital touching information to other
device through an information output module 150 or may
perform symptom relief to the calf 190 through various aux-
iliary modules 140.

[0021] In the present embodiment, the wearable device
may further include an information output module 150
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coupled to the memory module 120 and the processor 130, as
shown in FIG. 3. In the present embodiment, the information
output module 150 may be a universal serial bus (USB) port.
When an external storage device (such as a USB flash drive)
is connected to the information output module 150, the pro-
cessor 130 may execute the corresponding operations to pro-
vide and store the digital touching information in the memory
module 120 to the external storage device. As such, the user
may obtain the touching action record with respective to the
body parts that wear the wearable device, so that medical
professionals may use the record as data for diagnosis and
treatment, thereby making up for the possible ambiguity and
inadequacy in an oral narrative of the user.

[0022] On the other hand, the wearable device may further
include at least one auxiliary module 140, as shown in FIG. 2
and FIG. 3. The auxiliary modules 140 are disposed at the
internal side of the body 105. The auxiliary modules 140 may
be one of temperature control modules, drug projection mod-
ules, knead massage modules and airbag filling modules, ora
combination thereof. The auxiliary modules 140 are all physi-
cal adjustment structures that perform symptom reliefs to the
body parts of the user that wear the wearable device. In other
words, the processor 130 may further analyze the digital
touching information by comparing with a database in-built
in the memory module 120 or acomparison table, and thereby
automatically determine whether it is required to perform an
auxiliary function the user body (such as the calf 190 or the
knee 180) in the accommodating space by using the auxiliary
module 140. The auxiliary function indicated herein may be
to locally use the drug projection module to perform a local-
ized projection (such as pain relief, anti-inflammation and
other symptom relief) to the user body, use the temperature
control module to locally adjust the temperature of a specific
location to perform icing or thermotherapy, use the airbag
filling module to perform an airbag filling to the supports of
the protective gear so as to adjust a flexibility thereof, or
activate the knead massage module at a specific location to
relieve fatigue of the user body, etc. Hence, it can be expected
that, when using the wearable device and the electronic appa-
ratus disclosed in the embodiments of the invention, the user
may produce a user feedback experience of “pounding may
make it feel much better when feeling uncomfortable™.

[0023] From another point of view of the present embodi-
ment, the embodiments of the invention may also use various
components other than the body (e.g., including the sensor
112, the memory module 120 and the processor 130) as an
electronic apparatus, and design the sensor 112 of this elec-
tronic apparatus in a way that it can be easily disposed on the
surface of a required wearable body (e.g., the clothing or the
protective gear) by the user. As such, this electronic apparatus
may also comply with the spirit of the embodiments of the
invention. Implementations of the sensor 112, the memory
module 120 and the processor 130 are similar to the afore-
mentioned embodiments, and thus are not to be repeated
herein. This electronic apparatus may also selectively be
added with a signal output module 150 and/or an auxiliary
module 140.

[0024] FIG. 4 is a flow chart illustrating a method for
recording user actions according to an embodiment of the
invention. Referring to FIG. 3 and FIG. 4 at the same time, in
step S410, the sensor 112 sense at least one touching action of
the user to the surface of the body. Detailed process ofthe step
S410 are described herein. In step S412, the sensor 112 sense
a force information of a touching action of the user. In step
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S414, the processor 130 determines whether the force infor-
mation of the touching action is greater than a preset value.
When the force information of the touching action is smaller
than the preset value, it indicates that the processor 130 would
filter out the force information by considering the touching
action as a noise, and then the process would enter from step
S414 into step 3416, so as to maintain the function of the
wearable device (namely, the protective gear). On the other
hand, in step S414, when the processor 130 determines the
force information of the touching action is greater than the
preset value, it indicates that the touching action should be an
instinctive physical touching action, and thus the process
enters into step S420, such that the sensor 112 records the
touching action with respective to the location, the force, and
the number of the surface, so as to form a digital touching
information corresponded to the touching action.

[0025] In step S430, the processor 130 stores the touching
information and analyzes the touching information to execute
a corresponding operation. Detailed process regarding the
step S430 are described herein. In step S432, the processor
130 analyzes the touching information to determine which
one of a plurality of preset operations is to be executed as the
aforementioned operation. In step S434, the processor 130
controls the at least one auxiliary module 140 to perform
symptom relief to the user body in the accommodating space
according to the location of the least one touching action,
wherein the auxiliary module 140 is located at the side of the
accommodating space of the wearable device.

[0026] Insummary, the wearable device and the method for
recording user actions described in the embodiments of the
invention use the sensor on the surface of the wearable device
to automatically sense and record the instinctive physical
touching actions of the user in relative the user body covered
by the wearable device, and provide the information regard-
ing these touching actions to the physicians as basis for diag-
nosing the causes of illness. As such, the wearable device may
become another tool for helping the physicians in performing
treatments. On the other hand, a variety of electronic auxiliary
devices may also be disposed at the internal side of the wear-
able device. The processor in the wearable device can deter-
mine which specific location of the user body wearing the
wearable device is uncomfortable based on these touching
actions of the user and locally enhance the auxiliary function
at the specific location to perform the symptom relief. In other
words, the embodiments of the invention enable the user to
quickly understand how to use the wearable device based on
the instinctive actions. The wearable device may automati-
cally sense and record the actions, such as tapping, kneading
and so forth, of the user in relative to the user body wearing
the wearable device so as to record the touching habits of the
user in relative to the user body, and may provide the records
of these touching actions to the physicians and the therapists
as the basis for diagnosing the causes of illness. The processor
in the wearable device may also use the auxiliary module to
timely enhance the auxiliary function at the user body wear-
ing the wearable device.

[0027] It will be apparent to those skilled in the art that
various modifications and variations can be made to the struc-
ture of the present invention without departing from the scope
or spirit of the invention. In view of the foregoing, it is
intended that the present invention cover modifications and
variations of this invention provided they fall within the scope
of the following claims and their equivalents.
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What is claimed is:

1. A wearable device, comprising:

abody, an outer part of the body comprising a surface, and

an internal part of the body comprising an accommodat-
ing space;

at least one sensor, disposed on the surface for sensing at

least one touching action of a user to the surface, and
recording the location, the force and the number of the at
least one touching action with respective to the surface
so as to form at least one touching information corre-
sponded to the at least one touching action; and

a memory module, coupled to the at least one sensor for

storing the at least one touching information.

2. The wearable device as recited in claim 1, further com-
prising:

a processor, analyzing the at least one touching informa-

tion for executing an operation.

3. The wearable device as recited in claim 2, further com-
prising:

an information output module, coupled to the memory

module and the processor,

wherein when an external storage device is connected to

the information output module, the processor executes
the operation via the information output module, so as to
provide the at least one touching information to the
external storage device.

4. The wearable device as recited in claim 2, further com-
prising:

at least one auxiliary module, coupled to the processor, and

disposed inside the body,

wherein the processor analyzes the touching information to

determine which one ofa plurality of preset operations is
to be executed as the operation, and controls the at least
one auxiliary module corresponded to the operation, so
as to perform an auxiliary function to the user body in the
accommodating space according to the at least one
touching information.

5. The wearable device as recited in claim 4, wherein the at
least one auxiliary module is one of a temperature control
module, a drug projection module and a knead massage mod-
ule, or a combination thereof.

6. The wearable device as recited in claim 1, wherein the
body is a clothing or a protective gear.
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7. An electronic apparatus adapted to be used in a wearable
body comprising a surface and an accommodating space, the
electronic apparatus comprising:

at least one sensor, disposed on a surface of the wearable

body for sensing at least one touching action of a user to
the surface, and recording the location, the force and the
number of the at least one touching action with respec-
tive to the surface so as to form at least one touching
information corresponded to the at least one touching
action;

a memory module, coupled to the at least one sensor for

storing the at least one touching information; and

a processor, analyzing the at least one touching informa-

tion for executing an operation.
8. The electronic apparatus as recited in claim 7, wherein
the wearable body is a clothing or a protective gear.
9. A method for recording user actions, adapted to be used
on a wearable body comprising a surface and an accommo-
dating space, the method comprising:
sensing at least one touching action of a user to the surface;
recording the location, the force and the number of the at
least one touching action with respective to the surface
so as to form at least one touching information corre-
sponded to the at least one touching action; and

storing the at least one touching information, and analyzing
the at least one touching information for executing an
operation.

10. The method as recited inclaim 9, wherein analyzing the
at least one touching information for executing an operation
comprises:

analyzing the touching information to determine which

one ofa plurality of preset operations is to be executed as
the operation; and

controlling at least one auxiliary module to perform symp-

tom relief 1o the user body in the accommodating space
according to the location of the least one touching
action, wherein the at least one auxiliary module is
located at the side of the accommodating space of the
wearable device.

11. The method as recited in claim 9, wherein the at least
one auxiliary module is one of a temperature control module,
a drug projection module and a knead massage module, or a
combination thereof.
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