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(57) Abstract

A wearable device is disclosed. The wearable device includes a first sensor configured to detect a first

biosignal generated in response to a gesture performed by a user, a second sensor configured to detect a

second biosignal of the user, a memory configured to store, with respect to at least one user, at least one

information representing directly or indirectly the first biosignal and the second biosignal, and a processor

configured to initiate user authentication by determining whether the first biosignal detected by the first

sensor corresponds to the information stored in the memory, and authenticate the user by comparing the

second biosignal detected by the second sensor with the information stored in the memory.

Representative Figure — Fig. 1
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Claims

[Claim 1]

A wearable device, comprising: a first sensor configured to detect a first biosignal generated in response
to a gesture performed by a user; a second sensor configured to detect a second biosignal of the user; a
memory configured to store, with respect to at least one user, at least one piece of information directly or
indirectly representing the first biosignal and the second biosignal; and a processor configured to initiate
user authentication by determining whether the first biosignal detected by the first sensor corresponds to
the information stored in the memory, and authenticate the user by comparing the second biosignal
detected by the second sensor with the information stored in the memory, wherein the second biosignal is
unique to the user, and the second biosignal and the first biosignal are different to each other.

[Claim 2]
The device of claim 1, wherein the first biosignal is generated in response to a muscle movement
performed by the user to input the gesture.

[Claim 3]

The device of claim 2, wherein the first biosignal is at least one of an electromyogram (EMG) signal
generated before and after the muscle movement, a light signal penetrating a muscle of the user, and a
force signal generated by the muscle of the user.

[Claim 4]

The device of claim 1, wherein the second biosignal is at least one of an electrocardiogram (ECQ) signal,
a photoplethysmogram (PPG) signal, a voice of the user, and an impedance signal generated by a body of
the user.

[Claim 5]

The device of claim 1, wherein the information stored in the memory comprises at least one piece of
feature point information obtained by performing signal processing on the first biosignal and the second
biosignal.

[Claim 6]
The device of claim 1, wherein the information stored in the memory is encoded.

[Claim 7]
The device of claim 1, wherein the processor is configured to: when comparing the second biosignal
detected by the second sensor to the information stored in the memory, operate based on a predetermined

error range.

[Claim 8]
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The device of claim 1, further comprising: an initial authenticator configured to receive the gesture and
the second biosignal from the user; and store, in the memory, the first biosignal corresponding to the
received gesture, and the second biosignal.

[Claim 9]

The device of claim 1, wherein the memory is further configured to store access right information on one
or more functions executable in the wearable device; and in response to a command to execute the
functions being input to the wearable device by the user, the processor is configured to read, by referring
to the memory, the access right information on the functions, and provide, to the user, at least one of a
visual feedback, an auditory feedback, and a tactile feedback based on the access right information.

[Claim 10]
The device of claim 9, wherein the feedback is a request for the user authentication.

[Claim 11]

The device of claim 1, further comprising: a wearing detection sensor configured to detect whether the
wearable device is detached from the user, wherein the processor is configured to control the user
authentication to be invalid in response to the wearable device being detected to be detached from the user.

[Claim 12]

The device of claim 11, wherein the wearing detection sensor is configured to be connected to the
wearable device and detect a mechanical movement of a band attached to a portion of a body of the user
or detect an electrical signal generated by attaching and detaching of the band.

[Claim 13]

The device of claim 1, wherein the memory is further configured to store device setting information
corresponding to each of the at least one user; and in response to the user being authenticated, the
processor is further configured to read, by referring to the memory, the device setting information of the
authenticated user, and provide a user interface based on the device setting information.

[Claim 14]
The device of claim 1, wherein the wearable device is a watch-type smartphone.

[Claim 15]

A wearable device, comprising: a first sensor configured to detect a first biosignal generated in response
to a muscle movement performed by a user to input a gesture ; a second sensor configured to detect a
second biosignal of the user, the second biosignal being unique to the user, the second biosignal and the
first biosignal being different to each other, and the second biosignal being at least one of an
electrocardiogram (ECG) signal, a photoplethysmogram (PPG) signal, a voice of the user, and an

impedance signal generated by a body of the user; a memory configured to store, with respect to at least
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one user, at least one piece of information directly or indirectly representing the first biosignal and the
second biosignal; and a processor configured to trigger user authentication by determining whether the
first biosignal detected by the first sensor corresponds to the information stored in the memory, and
authenticate the user by comparing the second biosignal detected by the second sensor with the

information stored in the memory.

[Claim 16]

A user authentication method of a wearable device, the method comprising: detecting a first biosignal
generated in response to a gesture performed by a user; detecting a second biosignal of the user; storing,
in a memory, with respect to at least one user, at least one piece of information directly or indirectly
representing the first biosignal and the second biosignal; initiating user authentication by determining
whether the first biosignal detected by a first sensor corresponds to the information stored in the memory;
and authenticating the user by comparing the second biosignal detected by a second sensor to the
information stored in the memory, wherein the second biosignal is unique to the user, and the second
biosignal and the first biosignal are different to each other.

[Claim 17]

The method of claim 16, wherein the information stored in the memory comprises at least one piece of
feature point information obtained by performing signal processing on the first biosignal and the second
biosignal.

[Claim 18]

The method of claim 16, wherein authenticating the user comprises: comparing the second biosignal
detected by the second sensor to the information stored in the memory, based on a predetermined error
range.

[Claim 19]

The method of claim 16, further comprising: receiving the gesture and the second biosignal from the user;
and storing in the memory the first biosignal corresponding to the received gesture, and the second
biosignal.

[Claim 20]
The method of claim 16, wherein storing the at least one piece of information comprises storing access

right information on one or more functions executable in the wearable device.

[Claim 21]

The method of claim 20, comprising: receiving a command to execute the functions from the user; in
response to receiving the command, reading, by referring to the memory, the access right information on
the functions; and providing, to the user, at least one of a visual feedback, an auditory feedback, and a

tactile feedback, based on the access right information.
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[Claim 22]

The method of claim 16, comprising detecting whether the wearable device is detached from the user; and
controlling the user authentication to be invalid in response to the wearable device being detected to be
detached from the user.

[Claim 23]

The method of claim 22, wherein detecting whether the wearable device is detached from the user
comprises connecting to the wearable device and detecting a mechanical movement of a band attached to
a portion of a body of the user or an electrical signal generated by attaching and detaching of the band.

[Claim 24]
The method of claim 16, storing the at least one piece of information comprises further storing device
setting information corresponding to each of the at least one user.

[Claim 25]

The method of claim 24, authenticating the user comprises: in response to the user being authenticated,
reading, by referring to the memory, the device setting information of the authenticated user; and
providing a user interface based on the device setting information.

[Claim 26]
A computer-readable storage medium storing a program comprising instructions to cause a computer to
perform the method according to any one of claims 16 to 25.

Technical Field

[1]

The following description relates to a wearable device performing user authentication using biosignals
and an authentication method of the wearable device.

Background Art

(2]

Amid the proliferation of smart phones, a variety of mobile devices are being developed, and a wearable
type mobile device has been emerging.

[3]

A mobile device may provide a great deal of convenience for modern life. A growing computing power of
the mobile device may enable users to handle tasks previously performed using a personal computer (PC).
However, due to widespread use of the mobile device, protecting personal information stored on the
mobile device, such as, contact information, personal multimedia contents, for example, photos and

videos, messages, and financial information has become more important. In a case in which a user loses a
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mobile device and another unspecified user uses the mobile device, there is a high risk of personal
information of the user being unintentionally exposed. Accordingly, there is a desire for a method of
authenticating a user for whom use of a mobile device is intended and controlling an access to various
types of personal information stored on the mobile device.

Disclosure of Invention

Solution to Problem

[4]

In one general aspect, there is provided a wearable device, comprising: a first sensor configured to detect
a first biosignal generated in response to a gesture performed by a user; a second sensor configured to
detect a second biosignal of the user; a memory configured to store, with respect to at least one user, at
least one piece of information directly or indirectly representing the first biosignal and the second
biosignal; and a processor configured to initiate user authentication by determining whether the first
biosignal detected by the first sensor corresponds to the information stored in the memory, and
authenticate the user by comparing the second biosignal detected by the second sensor with the

information stored in the memory.

[5]
The first biosignal may be generated in response to a muscle movement performed by the user to input the

gesture.

[6]

The first biosignal may be at least one of an electromyogram (EMG) signal generated before and after the
muscle movement, a light signal penetrating a muscle of the user, and a force signal generated by the
muscle of the user.

[7]
The second biosignal may be at least one of an electrocardiogram (ECG) signal, a photoplethysmogram

(PPG) signal, a voice of the user, and an impedance signal generated by a body of the user.

[8]
The information stored in the memory may include at least one piece of feature point information
obtained by performing signal processing on the first biosignal and the second biosignal.

[9]
When comparing the second biosignal detected by the second sensor to the information stored in the

memory, the processor may operate based on a predetermined error range.

[10]
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The device may further include an initial authenticator configured to receive the gesture and the second
biosignal from the user, and store, in the memory, the first biosignal corresponding to the received gesture,
and the second biosignal.

[11]

The memory may be further configured to store access right information on one or more functions
executable in the wearable device; and in response to a command to execute the functions being input to
the wearable device by the user, the processor is configured to read, by referring to the memory, the
access right information on the functions, and provide, to the user, at least one of a visual feedback, an
auditory feedback, and a tactile feedback based on the access right information.

[12]
The feedback may be a request for the user authentication.

[13]

The device may further include a wearing detection sensor configured to detect whether the wearable
device is detached from the user, wherein the processor is configured to control the user authentication to
be invalid in response to the wearable device being detected to be detached from the user.

[14]

The wearing detection sensor may be configured to be connected to the wearable device and detect a
mechanical movement of a band attached to a portion of a body of the user or detect an electrical signal
generated by attaching and detaching of the band.

[15]

The memory may be further configured to store device setting information corresponding to each of the at
least one user; and in response to the user being authenticated, the processor is further configured to read,
by referring to the memory, the device setting information of the authenticated user, and provide a user
interface based on the device setting information.

[16]
The wearable device may be a watch-type smartphone.

[17]

In another general aspect, there is provided a wearable device, including a first sensor configured to detect
a first biosignal generated in response to a muscle movement performed by a user to input a gesture ; a
second sensor configured to detect a second biosignal of the user, the second biosignal being unique to the
user, the second biosignal and the first biosignal being different to each other, and the second biosignal
being at least one of an electrocardiogram (ECG) signal, a photoplethysmogram (PPG) signal, a voice of

the user, and an impedance signal generated by a body of the user; a memory configured to store, with
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respect to at least one user, at least one piece of information directly or indirectly representing the first
biosignal and the second biosignal; and a processor configured to trigger user authentication by
determining whether the first biosignal detected by the first sensor corresponds to the information stored
in the memory, and authenticate the user by comparing the second biosignal detected by the second sensor

with the information stored in the memory.

[18]

In still another general aspect, there is provided a user authentication method of a wearable device, the
method including detecting a first biosignal generated in response to a gesture performed by a user;
detecting a second biosignal of the user; storing, in a memory, with respect to at least one user, at least
one piece of information directly or indirectly representing the first biosignal and the second biosignal;
initiating user authentication by determining whether the first biosignal detected by a first sensor
corresponds to the information stored in the memory; and authenticating the user by comparing the
second biosignal detected by a second sensor to the information stored in the memory.

[19]
The information stored in the memory may comprise at least one piece of feature point information

obtained by performing signal processing on the first biosignal and the second biosignal.

[20]
The authenticating the user may comprise comparing the second biosignal detected by the second sensor

to the information stored in the memory, based on a predetermined error range.

[21]
The method may further include receiving the gesture and the second biosignal from the user; and storing
in the memory the first biosignal corresponding to the received gesture, and the second biosignal.

[22]
The storing the at least one piece of information may comprise storing access right information on one or

more functions executable in the wearable device.

[23]

The method may further include receiving a command to execute the functions from the user; in response
to receiving the command, reading, by referring to the memory, the access right information on the
functions; and providing, to the user, at least one of a visual feedback, an auditory feedback, and a tactile
feedback, based on the access right information.

[24]
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The method may further include detecting whether the wearable device is detached from the user; and
controlling the user authentication to be invalid in response to the wearable device being detected to be
detached from the user.

[25]

The detecting whether the wearable device is detached from the user may comprise connecting to the
wearable device and detecting a mechanical movement of a band attached to a portion of a body of the
user or an electrical signal generated by attaching and detaching of the band.

[26]
The storing the at least one piece of information may comprise further storing device setting information
corresponding to each of the at least one user.

[27]

The authenticating the user may comprise: in response to the user being authenticated, reading, by
referring to the memory, the device setting information of the authenticated user; and providing a user
interface based on the device setting information.

Brief Description of Drawings

[28]

FIG. 1 is a diagram illustrating an example of a wearable device.

FIG. 2 is a block diagram illustrating an example of a wearable device.

FIG. 3 is a block diagram illustrating another example of a wearable device.

FIG. 4 is a flowchart illustrating an example of an authentication method of a wearable device.

FIG. 5 is a flowchart illustrating another example of an authentication method of a wearable device.
FIG. 6 is a flowchart illustrating an example of an authentication method used to provide different
functions based on access right information of a user in a wearable device.

FIG. 7 is a flowchart illustrating an example of an operational method used when a wearable device is
detached from a user.

FIG. 8 is a diagram illustrating an example of access right information on executable functions, which are
stored in a memory of a wearable device.

Mode for the Invention

[29]

The embodiments of the invention are now described with reference to the drawings. However, the
invention is not limited by the embodiments. The identical reference symbols designate the identical or

similar elements throughout the drawings.

[30]
FIG. 1 is a diagram illustrating an example of a wearable device.
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[31]

Referring to FIG. 1, the wearable device may be attachable to, wearable on, and detachable from a portion
of a body of a user, using an arm band, a wrist band, and/or other fixing devices known to one of ordinary
skill in the art.

[32]

For convenience of description, a surface of the wearable device that is provided with a display visible to
the user, for example, a touch display, will be described as a front 130, and another surface of the
wearable device that faces the body of the user when the wearable device is attached or worn will be
described as a back 150. Based on a design of the wearable device, a mechanically or electrically
openable and closeable protector may be disposed on the front 130 to protect the display. In this example,
the front 130 may refer to, for example, the surface of the actual display or a surface of the protector, on
which a sensor to be described later is provided.

[33]

The wearable device includes a plurality of sensors 131, 151, and 155 provided on the front 130 and the
back 150, respectively. The wearable device detects, using at least one of the sensors 131, 151, and 155, a
trigger signal triggering a process of user authentication, and initiates the user authentication based on the
detected trigger signal.

[34]

The user may generate the trigger signal by performing a predetermined gesture, for example, opening a
hand, clenching a fist, rotating a wrist, and/or other gestures known to one of ordinary skill in the art. The
wearable device may detect, using at least one of the sensors 131, 151, and 155, the trigger signal
generated in response to the gesture. When the trigger signal is detected, the wearable device may initiate
the process of the user authentication. According to an example, the gesture may be intentionally inputted
by the user while the user is wearing the wearable device, although the gesture may not be performed by
the user in a process of putting on the wearable device.

[35]

When the user performs the gesture while the user is wearing the wearable device, the sensor 155
provided on the back 150 of the wearable device may detect a biosignal generated in response to a muscle
movement of the user, which is generated by the gesture. The biosignal generated in response to the
gesture performed by the user may be the trigger signal used to initiate the user authentication, and be
referred to as a first biosignal.

[36]
The first biosignal may include, for example, an electromyogram (EMG) signal generated before and after

the muscle movement of the user, a light signal penetrating a muscle of the user, and/or a force signal
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generated by the muscle of the user. The first biosignal may be generated only in response to a

predetermined gesture input from the user.

[37]

When the process of user authentication with respect to the user is initiated by the first biosignal detected
by the sensor 155 provided on the back 150 of the wearable device, the wearable device may authenticate
the user, using a second biosignal detected by the sensor 131 provided on the front 130 and/or the sensor

151 provided on the back 150.

[38]

The second biosignal may be unique to each user, and be distinguished from the first biosignal. The
second biosignal may include, for example, an electrocardiogram (ECG) signal, a photoplethysmogram
(PPG) signal, a voice of the user, and/or an impedance signal generated by a body of the user. Based on
implementation, the second biosignal may be unique to each user, and thus, recognizing an iris or a
fingerprint may be used to obtain the second biosignal.

[39]
As shown in FIG. 1, the wearable device may be a watch-type smartphone 110. The watch-type
smartphone 110 may be an example of the wearable device, and thus, it may be obvious to those skilled in

the art that various applications and design modifications may be possible.

[40] (None)

[41]

Described hereinafter is an example of an operation of the wearable device used when the user wears the
wearable device around a left wrist.

[42]

The user wearing the wearable device around the left wrist may perform a predetermined gesture, for
example, opening a left hand and/or rotating the left hand upwards. Due to the gesture, a first biosignal, as
a trigger signal, may be generated, and the wearable device may detect the first biosignal. The wearable
device may initiate a process of user authentication in response to the detecting of the first biosignal. The
detecting of the first biosignal and the initiating of the process of user authentication may be performed

inconsecutively or consecutively in terms of time based on implementation.

[43]

According to an example, the first biosignal generated in response to a muscle movement of the user, due
to the gesture, may be detected by the sensor 155 provided on the back 150 of the wearable device. The
first biosignal detected by the sensor 155 may be compared to a trigger signal stored in a memory of the
wearable device and predetermined by the user. As a result of the comparison, when the first biosignal is
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determined to be identical to the trigger signal or within a predetermined error range of the trigger signal,
the process of user authentication may be initiated.

[44]

After the process of user authentication is initiated, the user may place a finger of a right hand on the
sensor 131 provided on the front 130 of the wearable device, and the wearable device may detect a second
biosignal of the user, using the sensor 131. The sensor 151 provided on the back 150 of the wearable
device and in contact with skin of the user may also detect the second biosignal in the same way as the
sensor 131 provided on the front 130. For example, the sensor 155 may detect an EMG signal of the user,
and the sensor 131 and the sensor 151 may detect an ECG signal of the user.

[45]

To detect the ECG signal as an example of the second biosignal, a signal detected in at least two different
portions of the body of the user may be needed, and thus, the sensors 131 and 151 are provided on the
front 130 and on the back 150, respectively. In an example of detecting a biosignal unique to the user
from a body part, for example, a voice of the user and/or an impedance signal generated by the body of
the user, aside from the ECG signal, a sensor used to receive the second biosignal may be provided on
either the front 130 or the back 150. A number of the sensors used to detect the first biosignal and the
second biosignal may vary based on need.

[46]
FIG. 2 is a block diagram illustrating an example of a wearable device 200.

[47]
Referring to FIG. 2, the wearable device 200 may include a first sensor 210, a second sensor 220, a
memory 230, and a processor 240.

[48]

The first sensor 210 detects a first biosignal generated in response to a gesture performed by a user. The
first biosignal may be generated in response to a muscle movement of the user to input the gesture. The
first biosignal may include, for example, an EMG signal generated before and after the muscle movement
of the user, a light signal penetrating a muscle of the user, and/or a force signal generated by the muscle of
the user.

[49]

The gesture performed by the user may be one of various forms, for example, a wrist rotating, a hand
flailing, and/or a fist clenching, which may be performed by the user using a portion of a body on which
the user wears the wearable device 200. When a higher level of user authentication is needed based on

implementation, at least two gestures consecutively input by the user may initiate the user authentication.
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[50]

The second sensor 220 detects a second biosignal of the user. The second biosignal may include, for
example, an ECG signal, a PPG signal, a voice of the user, and/or an impedance signal generated by the
body of the user.

[51]
The memory 230 stores, with respect to at least one user, information directly or indirectly representing

the first biosignal and the second biosignal.

[52]
For example, when sampling the first biosignal and the second biosignal, the information directly
representing the first biosignal and the second biosignal may be information representing at least a portion

of a sampled data symbol, or may be a duplicated signal of the first biosignal and the second signal.

[53]

The information indirectly representing the first biosignal and the second biosignal may be information in
which the first biosignal and the second biosignal are processed and represented based on various signal
processing methods.

[54]
The memory 230 may store at least one piece of feature point information obtained through signal

processing performed on the first biosignal and the second biosignal.

[55]

The information to be stored in the memory 230 may be encoded and stored in the memory 230. Based on
implementation, in an example of irregular access to the stored information, a design to prevent the stored
information from being leaked out may be applied. When the user loses the wearable device 200, various
methods may be adopted to prevent a third person from decoding the stored information in an abnormal

manncr.

[56]

The processor 240 determines, by referring to the memory 230, whether the first biosignal detected by the
first sensor 210 corresponds to the information stored in the memory 230, and initiates a process of user
authentication when the first biosignal corresponds to the stored information.

[57]
The processor 240 authenticates the user by comparing the second biosignal detected by the second
sensor 220 to the information stored in the memory 230. When comparing the second biosignal detected

by the second sensor 220 to the information stored in the memory 230, the processor 240 may operate
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based on a predetermined error range. The error range may be determined by the user or predetermined in
the wearable device 200 based on a result of statistics.

[58]
For example, the error range may be predetermined, by the user, to be 7%.

[59]

When a 5% error occurs as a result of comparing the second biosignal detected by the second sensor 220
to the information stored in the memory 230, the processor 240 may determine that the second biosignal
detected by the second sensor 220 corresponds to the information stored in the memory 230 because the
5% error is within the predetermined error range. In this example, the processor 240 may authenticate the
user. When a 10% error occurs as a result of comparing the second biosignal detected by the second
sensor 220 to the information stored in the memory 230, the processor 240 may determine that the second
biosignal detected by the second sensor 220 does not correspond to the information stored in the memory
230 because the 10% error is outside the predetermined error range. In this example, the processor 240
may not authenticate the user. The processor 240 may notify the user of a result of the user authentication
in a visual, audible, and/or tactile manner, for example, on a display of the wearable device 200, through a
speaker of the wearable device 200, and/or through a vibration of the wearable device 200.

[60]
FIG. 3 is a block diagram illustrating another example of a wearable device 300.

[61]
Referring to FIG. 3, the wearable device 300 may include a first sensor 310, a second sensor 320, a
memory 330, a processor 340, an initial authenticator 350, and a wearing detection sensor 360.

[62]

The memory 330 stores access right information on at least one function executable in the wearable
device 300. The access right information on each function may be determined by an external device, for
example, a personal computer (PC), a laptop computer, and/or a smartphone, which is connected to the
wearable device 300 through a wire or a wireless communication, or may be self-determined by the
wearable device 300.

[63]
An example of the access right information on the executable function, which is stored in the memory 330,
will be described in detail by referring to following FIG. 8.

[64]
When a command to execute a function is input to the wearable device 300 from the user, the processor

340 reads the access right information on the function, by referring to the memory 330, and provides at
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least one of a visual feedback, an auditory feedback, and a tactile feedback to the user based on the access
right information. Each form of feedback may be a request for user authentication to the user.

[65]

The wearable device 300 may include various executable functions, for example, performing a financial
task, smartphone banking, opening a personal e-mail, using the Internet, transmitting a short message
service (SMS) message, and/or other executable functions known to one of ordinary skill in the art, and
each function may need a different access right. The memory 330 may store the access right information
on the various functions executable in the wearable device 300.

[66]

For example, functions such as smartphone banking and opening a personal e-mail may need a relatively
high level of the access right information, and functions such as using the Internet and transmitting an
SMS message may need a relatively low level of the access right information.

[67]

For example, when the user inputs a command to execute the function of opening a personal e-mail, the
processor 340 may read the access right information on the function, by referring to the memory 330. The
access right information on the function of opening a personal e-mail that is stored in the memory 330,
may be at a relatively high level.

[68]

The processor 340 may provide, to the user, at least one of a visual feedback, an auditory feedback, and a
tactile feedback requesting a high level of user authentication based on the access right information. For
example, the visual feedback may be feedback indicated on a display of the wearable device 300, the
auditory feedback may be feedback delivered in a form of sound to the user through a speaker of the
wearable device 300, and the tactile feedback may be feedback delivered in a form of touch sensation to
the user through vibration of the wearable device 300.

[69]

The initial authenticator 350 receives a gesture and/or a first biosignal and a second biosignal from the
user through the first sensor 310 and the second sensor 320, respectively, to set up an initial authentication.
The initial authenticator 350 stores, in the memory 330, the first biosignal corresponding to the input
gesture and the second biosignal.

[70]

The wearing detection sensor 360 detects whether the wearable device 300 is detached from the user. The
wearing detection sensor 360 may detect a mechanical movement of a band attached to a portion of a
body of the user, by being connected to the wearable device 300, or may detect an electrical signal

generated in association with attaching and detaching of the band.
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[71]
The wearing detection sensor 360 may detect, by being connected to the wearable device 300, changes
generated when the band attached to the portion of the body of the user is attached and detached.

[72]

For example, the wearing detection sensor 360 may detect a change in which tension or elasticity of the
band attached to a wrist of the user increases or decreases. Also, the wearing detection sensor 360 may
detect a change in an amount of light detected by a light receiving unit of a photo sensor attached to a
back of the wearable device 300, and may detect a change in which an electrical signal or an impedance
signal is intensified or weakened when a contact point between the wearing detection sensor 360 and a
skin appears or disappears due to the attaching or detaching of the band.

[73]
Further, the wearing detection sensor 360 may include various sensors that may detect whether the
wearable device 300 is worn or not, and may deliver changes detected by the sensors to the processor 340.

[74]

The processor 340 controls the user authentication to be invalid based on a signal received from the
wearing detection sensor 360. For example, the signal received from the wearing detection sensor 360
may be a signal such as "the user authentication to be invalid" indicating that a usage right assigned to the
user through the process of the user authentication that is performed when the user wears the wearable
device 300 is withdrawn or nullified. When the user authentication is invalid, the user may need to obtain
the usage right through the process of the user authentication that is performed again when the user
resumes wearing the wearable device 300.

[75]

The memory 330 may further store device setting information on each of at least one user. When the user
is authenticated, the processor 340 may read the device setting information on the authenticated user, by
referring to the memory 330, and may provide a user interface based on the device setting information.

[76]

For example, different device setting information or different configuration information pertaining to user
A and user B may be stored in the memory 330. When the authenticated user is the user A, the processor
340 may read the device setting information on the user A that is stored in the memory 330, and may
provide a main display and/or an icon arrangement for application execution, for the user A.

[77]
Other operations of the first sensor 310, the second sensor 320, the memory 330, and the processor 340 of

FIG. 3, which are not described in the foregoing, may be the same as the description of the first sensor

Masimo Ex. 1023
IPR Petition - USP 11,474,483



[Translation]

210, the second sensor 220, the memory 230, and the processor 340 of FIG. 2, respectively. Thus, a
repeated detailed description of the related operations is omitted here for conciseness and ease of
description.

[78]
FIG. 4 is a flowchart illustrating a user authentication method of a wearable device.

[79]

Referring to FIG. 4, in operation 410, the wearable device detects a first biosignal generated in response
to a gesture performed by a user. The first biosignal may be generated in response to a muscle movement
of the user to input the gesture. The first biosignal may be at least one of an EMG signal generated before
and after the muscle movement of the user, a light signal penetrating a muscle of the user, and a force
signal generated by the muscle of the user.

[80]

In operation 420, the wearable device detects a second biosignal of the user. The second biosignal may be
a signal distinguished from the first biosignal, and at least one of an ECG signal, a PPG signal, a voice of
the user, and an impedance signal generated by a body of the user.

[81]
In operation 430, the wearable device stores, with respect to at least one user, information directly or
indirectly representing the first biosignal and the second biosignal, in a memory of the wearable device.

[82]
In operation 440, the wearable device determines whether the first biosignal detected by the first sensor
corresponds to the information stored in the memory.

[83]
When the wearable device determines that the first biosignal does not correspond to the stored
information, the wearable device ends the method.

[84]
When the wearable device determines that the first biosignal corresponds to the stored information, the
wearable device continues in operation 450. In operation 450, the wearable device initiates a process of

user authentication.

[85]
In operation 460, the wearable device compares the second biosignal detected by the second sensor to the
stored information, and then, in operation 470, the wearable device may authenticate the user.
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[86]

When the user is authenticated, the wearable device may read device setting information of the
authenticated user, by referring to the memory, and provide a user interface based on the device setting
information. The device setting information on each of the at least one user may be stored in the memory

of the wearable device.

[87]
FIG. 5 is a flowchart illustrating another example of a user authentication method of a wearable device.

[88]
Referring to FIG. 5, in operation 510, the wearable device receives a gesture and a second biosignal from

a user.

[89]

In operation 515, the wearable device stores, in a memory of the wearable device, a first biosignal
corresponding to the gesture, and the second biosignal. A process of storing initial user information is
performed in operations 510 and 515, and thus, the user information stored in operations 510 and 515
may be used for user authentication in the wearable device. When two or more users use the wearable
device, the information stored in operations 510 and 515 may be managed with respect to each of the

users.

[90]

In operation 520, the wearable device detects the first biosignal generated in response to the gesture
performed by the user. The first biosignal may be generated in response to a muscle movement of the user
to input the gesture. The first biosignal may include, for example, an EMG signal generated before and
after the muscle movement of the user, a light signal penetrating a muscle of the user, and/or a force
signal generated by the muscle of the user.

[91]

In operation 525, the wearable device detects the second biosignal of the user. The second biosignal may
be a biosignal unique to each of users and distinguished from the first biosignal, and may include, for
example, an ECG signal, a PPG signal, a voice of the user, and/or an impedance signal generated by a
body of the user.

[92]
In operation 530, the wearable device stores, with respect to at least one user, information directly or
indirectly representing the first biosignal and the second biosignal, in the memory.

[93]
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In operation 535, the wearable device determines whether the first biosignal detected by the first sensor
corresponds to the information stored in the memory. When the wearable device determines that the first
biosignal does not correspond to the stored information, the wearable device ends the method.

[94]
When the wearable device determines that the first biosignal corresponds to the stored information, the
wearable device continues in operation 540. In operation 540, the wearable device initiates a process of

user authentication.

[95]
In operation 545, the wearable device compares the second biosignal detected by the second sensor to the

information stored in the memory.

[96]
In operation 550, the wearable device determines whether a difference between the second biosignal
detected by the second sensor and the information stored in the memory is within a predetermined error

range.

[97]
When the wearable device determines that the difference between the second biosignal and the stored
information is within the predetermined error range, the wearable device continues in operation 555. In

operation 555, the wearable device authenticates the user.

[98]

When the wearable device determines that the difference between the second biosignal and the stored
information is outside the predetermined error range, the wearable device ends the method. When the
wearable device determines that the difference between the second biosignal and the stored information is
beyond the predetermined error range, the wearable device may provide basic information, such as time

and day, to the user.

[99]
FIG. 6 is a flowchart illustrating an example of an authentication method used to provide different

functions based on access right information of a user in a wearable device.

[100]
Referring to FIG. 6, in operation 610, the wearable device stores the access right information on at least

one function executable in the wearable device.

[101]

Masimo Ex. 1023
IPR Petition - USP 11,474,483



[Translation]

In operation 620, the wearable device receives, from the user, an input of a command to execute a

function of the wearable device of the at least one function executable in the wearable device.

[102]
In operation 630, the wearable device reads, by referring to a memory of the wearable device, the access

right information on the function for which the command to execute is input.

[103]

In operation 640, the wearable device provides at least one of a visual feedback, an auditory feedback,
and a tactile feedback to the user based on the access right information. Each feedback may be a request
sent to the user for authentication.

[104]
FIG. 7 is a flowchart illustrating an example of an operational method used when a wearable device is
detached from a user. Described hereinafter is an example in which a wearing detection sensor is provided

with a sensor detecting a change of impedance.

[105]
Referring to FIG. 7, in operation 710, the wearable device detects, from the wearing detection sensor, the
change of the impedance input to the wearable device.

[106]
In operation 720, the wearable device determines whether the wearable device is detached from the user

based on the change of the impedance.

[107]

When the wearable device determines that the wearable device is detached from the user, the wearable
device continues in operation 730. For example, when a value of the impedance input to the wearable
device is greater than a predetermined level or is changed to be less than the predetermined level, the
wearable device may determine that the wearable device is detached from the user. When a value of the
impedance input to the wearable device remains at the predetermined level or is increased to be the
predetermined level, the wearable device may determine that the wearable device is not detached from the
user.

[108]

When the wearable device determines that the wearable device is detached from the user, in operation 730,

the wearable device controls user authentication to be invalid.

[109]
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When the wearable device determines that the wearable device is not attached to the user, the wearable
device continues in operation 740. In operation 740, the wearable device controls the user authentication

to be maintained.

[110]

According to another example, the wearing detection sensor may include a photo sensor detecting an
amount of light collected on a back of the wearable device, or a sensor detecting tension of a band. In this
example, the wearable device may determine whether the wearable device is detached from the user in a

same or a similar manner as described, based on a characteristic of each sensor.

[111]
FIG. 8 is a diagram illustrating an example of access right information on executable functions, which are

stored in a memory of a wearable device.

[112]

Referring to FIG. 8, in the memory of the wearable device, the access right information on the executable
functions may be stored along with a command code for execution of each of the executable functions,
such as performing a financial task, smartphone banking, opening a personal e-mail, using the Internet,

transmitting an SMS message, and providing time (clock) and weather information.

[113]
A different access right determined with respect to each of the executable functions may be stored in the

memory.

[114]

For example, the access right of level 4 may be determined for functions relating to important financial
information and privacy protection such as performing a financial task, smartphone banking, and opening
a personal e-mail. The access right of level 3 may be determined for functions such as using the Internet
and transmitting an SMS message. Also, the access right of level 0 may be determined for basic functions
needing no security, such as, providing time or weather information. The functions for which the access
right of level 0 is determined, may be provided even when a user does not undergo user authentication or

fails the user authentication.

[115]
For example, when a command for execution is input from the user, a processor of the wearing device
may verify, by referring to the memory, which function is related to the command based on an input

command code for execution, and may read the access right information on the verified function.

[116]
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For example, when the input command code for execution is #00011, the processor may verify that the
function is a function of opening a personal e-mail, and may read that the access right information on the
verified function of opening a personal e-mail is of level 4.

[117]
The processor may request, based on the access right information, for example, of level 4, an additional
user authentication to the user, using a visual feedback, an auditory feedback, and/or a tactile feedback.

[118]
Described in the foregoing is the example in which the access right information on at the executable
functions in the wearable device is stored in a form or order of a level of the access right. However, the

access right information may be stored in other various forms or orders.

[119]

The various units, elements, and methods described above may be implemented using one or more
hardware components, one or more software components, or a combination of one or more hardware
components and one or more software components. A hardware component may be, for example, a
physical device that physically performs one or more operations, but is not limited thereto. Examples of
hardware components include microphones, amplifiers, low-pass filters, high-pass filters, band-pass
filters, analog-to-digital converters, digital-to-analog converters, and processing devices. A software
component may be implemented, for example, by a processing device controlled by software or
instructions to perform one or more operations, but is not limited thereto. A computer, controller, or other
control device may cause the processing device to run the software or execute the instructions. One
software component may be implemented by one processing device, or two or more software components
may be implemented by one processing device, or one software component may be implemented by two
or more processing devices, or two or more software components may be implemented by two or more
processing devices. A processing device may be implemented using one or more general-purpose or
special-purpose computers, such as, for example, a processor, a controller and an arithmetic logic unit, a
digital signal processor, a microcomputer, a field-programmable array, a programmable logic unit, a
microprocessor, or any other device capable of running software or executing instructions. The processing
device may run an operating system (OS), and may run one or more software applications that operate
under the OS. The processing device may access, store, manipulate, process, and create data when
running the software or executing the instructions. For simplicity, the singular term "processing device"
may be used in the description, but one of ordinary skill in the art will appreciate that a processing device
may include multiple processing elements and multiple types of processing elements. For example, a
processing device may include one or more processors, or one or more processors and one or more
controllers. In addition, different processing configurations are possible, such as parallel processors or
multi-core processors. A processing device configured to implement a software component to perform an
operation A may include a processor programmed to run software or execute instructions to control the

processor to perform operation A. In addition, a processing device configured to implement a software
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component to perform an operation A, an operation B, and an operation C may have various
configurations, such as, for example, a processor configured to implement a software component to
perform operations A, B, and C; a first processor configured to implement a software component to
perform operation A, and a second processor configured to implement a software component to perform
operations B and C; a first processor configured to implement a software component to perform
operations A and B, and a second processor configured to implement a software component to perform
operation C; a first processor configured to implement a software component to perform operation A, a
second processor configured to implement a software component to perform operation B, and a third
processor configured to implement a software component to perform operation C; a first processor
configured to implement a software component to perform operations A, B, and C, and a second
processor configured to implement a software component to perform operations A, B, and C, or any other
configuration of one or more processors each implementing one or more of operations A, B, and C.
Although these examples refer to three operations A, B, C, the number of operations that may
implemented is not limited to three, but may be any number of operations required to achieve a desired
result or perform a desired task.

[120]

Software or instructions for controlling a processing device to implement a software component may
include a computer program, a piece of code, an instruction, or some combination thereof, for
independently or collectively instructing or configuring the processing device to perform one or more
desired operations. The software or instructions may include machine code that may be directly executed
by the processing device, such as machine code produced by a compiler, and/or higher-level code that
may be executed by the processing device using an interpreter. The software or instructions and any
associated data, data files, and data structures may be embodied permanently or temporarily in any type of
machine, component, physical or virtual equipment, computer storage medium or device, or a propagated
signal wave capable of providing instructions or data to or being interpreted by the processing device. The
software or instructions and any associated data, data files, and data structures also may be distributed
over network-coupled computer systems so that the software or instructions and any associated data, data
files, and data structures are stored and executed in a distributed fashion. For example, the software or
instructions and any associated data, data files, and data structures may be recorded, stored, or fixed in
one or more non-transitory computer-readable storage media. A non-transitory computer-readable storage
medium may be any data storage device that is capable of storing the software or instructions and any
associated data, data files, and data structures so that they can be read by a computer system or processing
device. Examples of a non-transitory computer-readable storage medium include read-only memory
(ROM), random-access memory (RAM), flash memory, CD-ROMs, CD-Rs, CD+Rs, CD-RWs, CD+RWs,
DVD-ROMs, DVD-Rs, DVD+Rs, DVD-RWs, DVD+RWs, DVD-RAMs, BD-ROMs, BD-Rs, BD-R
LTHs, BD-REs, magnetic tapes, floppy disks, magneto-optical data storage devices, optical data storage
devices, hard disks, solid-state disks, or any other non-transitory computer-readable storage medium
known to one of ordinary skill in the art. Functional programs, codes, and code segments for

implementing the examples disclosed herein can be easily constructed by a programmer skilled in the art
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to which the examples pertain based on the drawings and their corresponding descriptions as provided

herein.

[121]

As a non-exhaustive illustration only, a device described herein may refer to mobile devices such as, for
example, a cellular phone, a smart phone, a wearable smart device (such as, for example, a ring, a watch,
a pair of glasses, a bracelet, an ankle bracket, a belt, a necklace, an earring, a headband, a helmet, a device
embedded in the cloths or the like), a personal computer (PC), a tablet personal computer (tablet), a
phablet, a personal digital assistant (PDA), a digital camera, a portable game console, an MP3 player, a
portable/personal multimedia player (PMP), a handheld e-book, an ultra mobile personal computer
(UMPC), a portable lab-top PC, a global positioning system (GPS) navigation, and devices such as a high
definition television (HDTV), an optical disc player, a DVD player, a Blue-ray player, a setup box, or any
other device capable of wireless communication or network communication consistent with that disclosed
herein. In a non-exhaustive example, the wearable device may be self-mountable on the body of the user,
such as, for example, the glasses or the bracelet. In another non-exhaustive example, the wearable device
may be mounted on the body of the user through an attaching device, such as, for example, attaching a
smart phone or a tablet to the arm of a user using an armband, or hanging the wearable device around the

neck of a user using a lanyard.

[122]

While this disclosure includes specific examples, it will be apparent to one of ordinary skill in the art that
various changes in form and details may be made in these examples without departing from the spirit and
scope of the claims and their equivalents. The examples described herein are to be considered in a
descriptive sense only, and not for purposes of limitation. Descriptions of features or aspects in each
example are to be considered as being applicable to similar features or aspects in other examples. Suitable
results may be achieved if the described techniques are performed in a different order, and/or if
components in a described system, architecture, device, or circuit are combined in a different manner

and/or replaced or supplemented by other components or their equivalents.

[123]

Therefore, the scope of the disclosure is defined not by the detailed description, but by the claims and
their equivalents, and all variations within the scope of the claims and their equivalents are to be
construed as being included in the disclosure.

References

[124]

200: wearable device
210: first sensor
220: second sensor
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240: processor
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shu o) Ake] ARgAbAl wiEl, 7] Al AA AE L 7] A2 AA AEE AR EE IRKeE nd
(represent)dl= Aol sty ABE 7| &5t W2y, ¥

1L AARANA BAE 7] AL QA Aok 7] dmeel A% 7] Aush oguea Bekst] A
84 9% AAE AN, 7] A2 AR GAY A7) A2 AR Azsh 3]
mate] A7) AR AFTE ZRANE EFsa

A7 A2 AA Az A7) AREAIA afstar, A7) Al A Azek A7) Al AA Ass ol 289

(wearable) 7]17].

AT 2

A2gel lefA,

SAE

= A% (Electromyography; EMG), 7] AM&xe] o8&
HAstE 3 7 Hojx skl 283 7]7].

ATE 4
A1l oA,
A7) A2 A Az

Al A% (ElectroCardioGraphy; ECG) Al&, 3824w sl(PhotoPlethysmoGram; PPG) A&, 7] AFgxte] &4
(voice) & A7] AF&AFS] Al AoA LAsE T (impedance) A& T Aol shuel 2838 7]7].

379 5
ALl ol

7] el A= 4] AR

rr

lt
55
i

A7) AL AR A5 D A Az AA Aol oF A% AdE Ba) 058 Hojw dhite] 594 An
= 2gd 717,
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289 717

TR

A1Eel doA,

B TrAAME,

B A2 FAFE T FAG A7 A2 AA sl A7) dEdd 7159 47 ARE Alud o, wg A
A oz HYS wEste] B 24y 7).

37 8

A1l AelA,

471 AREARRE 7] A=A t%‘ 71 A2 A AzE g B, g AxAdd dsshs A1 Al A
Az g A7 A2 A A ZE A7) vl 75k 271 <l

A 47 AEARRE 37 A0l g
o) AE A8 4RE 9w, 4 A
=

W F Aok suE ATet 89 77,

A9 10

198}ol] QoA
A7) FEwe Abgzl 91F 239l 2Fed )7V
AT 11

&7 AEE 71717 A7) AFEARRE EEEH=A o5 A

]_

o
o
B
ofo
o
X
I

71 ZRAME A7) ZAE AAREFE S s 7] xete], 7] AREAR] tigk 7] )15o] 2 (NULL)©]

_4_
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A& 12

A1l lelA,

A7) 2 AR, A7 7'40 3 71719 AAds]o] 47] AREAEe] Al AR FaAEE =] VAE A
(mechanical movement)s ZA|3IAY, 7] M=e] &g d33te] TAst= A7)3 AE5E A3 28
717].

A7+% 13

A1l glej A,

871 R =,

71 st ol AREAE Aol gk 717 A HRE ¥ VISskaL,
7 ZRAM=,

A7 AFEATE AFE A, A7) WEEE Zx2Ete] Y] AFE AR Y] 717 AA FRE o, A
7171 A Axo] upgt AFEAF e H o~ (User Interface)E Al&dts &89 7]7].

A+ 15
AFEALY] A 22 A (gesture)ol] 28] TAYE= Al YA AEE ARG Al AT

&7 AHEARe A2 A AZE AAshE A2 AR

H
fr

shtb ool AbgAte] dis, A7l Al A As "2 A7) A2 A AEE AH
(represent)d}= Hol% d}e] ARE 7= W2eg; 2

71 AL AFA Rl A A" 3] AL A AsTF 3] o
2 5 A Eg A (trigger)3dtar, A7) A2 7Hx]H-| 1 Z}Z]%
H 47 AEE vlaste] A7) ARERHE 1SEhE ZEAA

S EEE

l:H

]

—{m

N%E 47 Aush gHeA wastel A
A7) A2 WA Azsh 47 el 715

L

i
b
o
o
K

A7 AL A AZ=, A7) ARAE dYsr] A 7] AR 50 S el os TAE
471 A2 AA AZ = A7) AREANAl aifretaL, A7) A2 A Adsek A1 AL A s Adolstar,

A7 A2 A ANEE, AAE(ElectroCardioGraphy; ECG) A&, 3382w} (PhotoPlethysmoGram; PPG) Al1&
A7 AR 54 (voice) B 7] AFEARY] AAAA] B ASkE I W 2~ (impedance) AE F Aok bl
283 717].

A5 16

ARgAFe] A=A (gesture)oll o8l s A1 A Az S A8 WA

Masimo Ex. 1023
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71 AREARS A2 A AZE AEE B

iy o) de] ARgxtel disl, 4] Al AA s 2 7] A2 AA ASE Y EE gdem 3d¥
(represent)sh= A% shvte] ARE H R o] 7St ol

A M A" 7] AL A Az 7] AR 715 A7) et dEEe=A wdste] AR

=

A2 AT FAE 7] A2 A Az 7] viEdel Z5E A7 ARE vaste] A7) ARAE AT

A71 A2 BA NzE A7) AAER A afetar, A7) A2 AR AFe AT Al AA AsE dold 289
(wearable) 717]19] AM8-2} 1% w9 .

lo

AT 17
A163H] glol A,

471wl AgE = 3] AR,

A7) AL A AZ A7 A2 A Az tE A5 AEE Fa B53 ok e B ARE ¥
st A8 7)719 AR Q1% 3.
A7 18

e gl exk WejE agfste], A7l A2 Al A" 7] A2 A Admsh A7) wEee] 75H

g 71719 AFEAE Q1T W .
A48 19

A 168l Ao]A,

A7) AAEARRE A7) AlaA 2 A7) A2 A AEE Y e g 2

Qen Az vgsts 47 AL A A5 2 37 A2 AR AEE A7) nel F%sE W

A6l LA,
7] Holm shte] ARE 7)== g
&

G 7171014 A& 7 sk o] el Zlwol uiRk A dd JRE Y 7|F5ss @

i
kel
jus)
ol
rie

NI

289 7719 A7}

re
ol\
oZ
e
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IPR Petition - USP 11,474,483



71 AHEAREE A7) 71wl iE AW WEe g e 2l

7)) A% B

€49 71719 AgAE o

of JEE AE, ) RS FEstel ) el deeks 4] A AT JRE At W

ol\

.

A7) HeW 717k A7) AEAREE e oig gAsE v

&7 Ag
HEE A
£ ¥gstes F
A3 23

Z1717F 7] AHEARRE wdd Aem AW, 7] ARSAk tid 7] el E(NULL) ]

89 71719 AEA QF .

A227el SlelA,

AT 24

719} AAE o] Ar] ALEAE] AlA] dHo HAE = =9 7|AH 22 Y (mechanical movement )
o] zehof g3l A= AV H A E TAAEE 9

§3 71719 ALEA AF W,

Al16%el helA,

o oX

Ll

A7 25

}7] ol shie] Jug =she

av

A,

7] st olgel AR Azl tgse J17] 44 ARE d sshe W)

e F43 71719 AHeA AF P

A|247el SlolA,

87 A AFFHE B

A7) gL

371 7171 AA

e

A P, A7) HmeE gEste] 7] AE AgAe A7) A7) 44 ARE 9 W

AR ot ALgAF Qe H o] ~(User Interface)S A&t ©HA

g mysh %89 71709 AR AF P,

A5 26
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[0001]

[0002]

[0003]

[0004]

[0005]

[0006]

[0007]

[0008]

[0009]

[0010]
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A16F WA A258 FolA o= e o] WS A ATy 93 Tzae] J|=H AFEH ¥
71% WA,

5 Jbsd

pad

i

IEe AR ABES olgste] 48R AFS FASRE 8P V17 2 3 F8F S AER

N & 7 &
2u}E Z(Smart Phone)®] bt 3h7 theFet mutd 7)7]S9 ApiEn 9x, ZFg 75 Fee] makd )

2t 77 ddijle] doll B2 Ao4e At murd 71719 HAFE g7 AXEA, AHRAES
FToR FIYPstd W2 4FE Butd 771E ol&ste] Fystal vk, Eukd 7|7)7F 9 &&HWA, 2ukd
71716 AdE A AR, AR, 598 59 AdF] dymto Hd=, WA, 5§ dH AR T A
AR digk Bovt T8 A3 k. AREAZE mutd )71E EAEAY, 54 AMEAE doR mupd
71718 AbEetE A, AL BEIE ARRALY] ool whste] w=Fd 3ol gtk uweEbA, Eupd 7)7E o] &
stalzt sk AREARC] ek Q1S L Rk 7)7)el AAdE ohFdk R AR g s AT F A W
oto] 9 FEIT}H,

wgo] g

s dste= A

SAe] A e

Aol m=H, 28 (wearable) 71715 AREAFS] A=A (gesture) ol 93] LAshE Al A A& A
st Al AT 7] *}%X}«] A2 A N E FAAGE A2 AAF; st o] el AREARel ial, 471 Al
AR A D A7 A2 AA ASE A == P A 02 F3(represent)dtE Aolx e ARE V==
W 2 A7 Al %-Lxl—roﬂ’ﬂ AAE A7) AL AA AETE A7) dEEe] 71SE 7] AR dgEEA
wbste] AREAF Q1S AxtE JNAISHAL, }2}7] A2 A F- A ZAE A7) A2 BA Az et A7) HEee 715

g 7] Ang vastel 47) A8AE AFHE =

2AME I3

A7 AL A A=, A7) ARAE sy AR A7 AR E50 e Ygel s ddE Ad

&

A7 A2 A A3, AAE(ElectroCardioGraphy; ECG) 2A1=, 33824 93} (PhotoPlethysmoGram; PPG) A&,
71 A& %/‘é(voice) 97 AR ATA A %“30}% I 2 (impedance) A& 5 Hox sy
T AT

71 mRee AgEE A7 AR, 7] A1 A A " 7] A2 AR Azl g A AgE EE 2

| ZEAAM=, B2 A2 ZAN-S S8 A 7] A2 A s, A7) AR YE5E 2] ARE H
wedk wf, we] Al exk MeE agste] w2 5 Qv

A7) ARSAREE 7] AaA R AT A2 AA AEE dY tar, dEE AsA deshs 4] Al A
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[0011]

[0012]

[0013]

[0014]

[0015]

[0016]

[0017]

[0018]

[0019]

[0020]

[0021]

[0022]

[0023]

[0024]
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Az g A7) Az A AZE 7] dRged VEss 7] ASEE o T 5 Il

k=
L3P 71716 A& 7Hs it sk o] 7l

7] wEEs, 47 sol g A A3 ARE o 7F5ska,
) ZRANE, 47 BEY I 7] ASARVE 47 Jlsel di A4 el 4¥8 4%, 4
2eE Fxstel A7) el B ) AT BF ARE A3, ) AT AT uo) w3 A
NA AZH, A7, wE E24 A= F Holw g AT Ak

= 7] 2 Zo] Y(NULL)o] HE=E Ao
&

A7) #AE AARE, A7) ALY 7719 Ao 7] AREAEY] AlA] e RAEE sl A $A9)
(mechanical movement)< ZFASAY, A7) M=l Zgd tgste] A= 74 AsE AAE 5 o,

A7 HEYE, 371 sy o3y AMERF ZHzbell dlgdte 717 A ARE o 7IEsta, U] =
71 AREAE JIFE AS-, AV dEEE Azt Y] 5" ARERe] AV V7] A4 ARE 9o, 3] 7
7] A7 Axo wel AR AdE Ho] 2~ (User Interface)S A& 4 <

A7) A8 7)7)= AAE ~ntEEA 4 9t}

A e mEH, F8F 775 AREAFe] A=A (gesture)ol o3 LAF= A1 A ’\Ji% Qx]-s}% Al
FAR A7) AR A2 BA AEE FAASE A2 AAF St o] o] AREAb s, A
2 A7) A2 A AEE AR e PEHoR Ed(represent)dE Holk e ARE JF3s

2 A7) AL FAAFNA A 7] AL AA AT A7) dEEe YsH Y] AR sHE ] getste
AEAE 915 AAFE JfA](initiate)stal, 7] A2 A FAA 72" F7] A2 A Aok 7] Wl
=8 7] ARE vuste] 7] ARSALE QISetE ZRAME XFeta, Y] Al AA e, A7) A=A
S Y4 fg AVl AREAY] 25 2Adel g wAEI, AVl A2 A dsE, A=
(ElectroCardioGraphy; ECG) A%, 382w s}(PhotoPlethysmoGram; PPG) A&, A7) AFgA}e] &4 (voice) B
A7) ARgAFe] Aol A Sk A3 A (impedance) AlE F Hol® dud ¢ Urt.

& AbgAe] Al 2A (gesture)ol] o3 WAe=

Qoo w2, 288 (vearable) 717]¢] A8} <l
AL A ABE S wA A7) AEA A2 A
A7) AL AR A R ) A2 QA AEE AY e

i

NEE BAFE B sht ool Abgatel dia,

% H}
HHH o2 X¥(represent)dsts Zoj® o] ABEE

Mmeol 7S5k WAl 37 AL AR BAE B7) AL AR A5 7] dmelel 715 g7 st
gEEA Baetel AR 9% ARE ANskE BA: @ 3] A2 AAFNA FAE 37 A2 AA Q5
7] dmee] N1%E 47 AR waste] 47 ASAE AFSHE WAR T,

7] meel AgEE 4] Ans, 4] AL AR AE W ) A2 AR AE B AE A4S 59 8
5% Holw shiel 544 Ang T3¢ & A

A7) RS QFehe BAE Ve AR o WeE aestel, 471 Az gARAA FAR 47 Az A
AEsk 7] el /%8 A7) AuE dwsts 9AE 23 5 Aot

A7) AP EEE A7) AlAA 2 A A2 AA AFES 9w oA 2 dEy g aze flestsE A
AL AA A5 8 7] A2 AA AsE A7) Al Vsse

golw shtel PuE J1%HE v
A% ARE ¥ J)Sshe WS L9 & A
47 289 A1 A7) ASAREE 47 Jsel U@ A4 GEe 9 Wi v o) 29 9ol o
A8 A5, 7] RS gEatel 47 Vel et 47 42 A% AE ot WA 2 4] 42 9
@ Anol wel 4] A A2A, B4, Ee 544 W F Aok g Aget wAE xF
& 4 k.
W1 A5 VUL ) ABARYE RAAA ARE DA WA R D) 38 1A 14

Q1ZFo] Y(NULL)o] == A|o]s}
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[0025]

[0026]

[0027]

[0028]

[0029]

[0030]

[0031]

[0032]

[0033]

[0034]

A7 #JEY 71717F 7] AFRAEREH ZEEHEA] oAFE AA s dAE ] #8838 77| dAEo] AT
Abg-2}o] Al ty)= =9 1A A €29 (mechanical movement) B A7) Wl=¢] zHebo)] tf-$-3}o]

Z
4
714 AEE Ak BAE LY & 9

Sbe] guE J1Sse wAE, 37 sht olgel AgA Azl tigste 717 449 4uE o

A7) AAEARE AT WAl A7) AFEARTE AFE A, A7) WEEE RSt Y] AFE AR A
A 2 AT 77 AA AR weEl A8} Qe H o]~ (User Interface)S A|&3}h

Ede goet 47

= 12 dAA g 2 283 (wearable) 71715 YERA Z=Wo|t),

= 2v YA Al wE 288 (wearable) 71719 EF 0|t}

5 32 o2& AAdd wE 283 (wearable) 7|71 EFEo|th

T 4e A o] e A8 71719 Q1T WEE UEhd FR9AET

L 52 e AAlded wE #ZAEY 71719 95 HHES YEhd SE-AtEe|th

T 6 gAAde] wE 28 F7)eA AFEAe) AT A AR el AR bE )5S ATer] 9% <
Z WHE UEd ZE29AET

T 72 A o] e A8 777F AR RTEH EElE A9 w2 S el 2 9AEe

T 82 YAAdd whE 28 7|71 vRert Agste, A 7bsd skt o] Ylwel dig A A% A
Bol g o <& yEhd =delt,

gye AAa] fg FAHe g

olst, AAeES FPH EWS Fxstel PASA AHAr. e, B oago] dAAdEd s AeuA
G @gsE AL ok, E@, 7 mud AAE $US Fx PEE $US A4S e

= 1S A Ao wE 28 (wearable) 71715 UERA ZWol|th

5 1& x4, %‘Q’\]Oﬂoﬂ w2 283 (yearable) 7171 ¢ W=(arm), &% W= (wrist band) & 1 ¥
o] 1A X So] o A9 AR FH(attachable) W =& (wearable) ¥ AL &2 (detachable)® &+
At

olat, AWl AlE ], F&F V7oA dE B, HA tlxEde] T3 Zo] AMEAE B S Qe v
ol AlgHe WE 'YH130)' o2, FF e ZE Al }3;}4 AAE sk ‘?i *ﬂ”q(ISO)'ii v 5t
. 283 7171e] AAd wEr, BA taEde] o e Hodty] 98 2w (130)e AA e W14
o ¥ 7Hed Bk AT 4 09}éﬂ*W%;ﬂﬁﬁ7wm4%% A (130)& Feates Al
A7 AAE 1 (AA S EE BT 1H)S 9oud = o

285 7171+ 71719 P (130)3 W (150) e AX® AlAE(133, 163,155)8 23e 4 k. #FAELH 7]7]
% Al 1 (133 153,155) & Aol UHEE o]&sto] 283 7]|7]d gk A AT dAE =

Z

ﬂie AlA & u% 153,155) & Aol AFRE o]&s}
= AFEAF 9% HAE A 4 db. |
Elol| A ALg-A}7} o] =% 0 & (on purpose) ¥
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[0035]

[0036]

[0037]

[0038]

[0039]

[0040]
[0041]

[0042]

[0043]

[0044]

[0045]

[0046]

[0047]

[0048]
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AREARZE 28R 7718 S A, 8 & Y E55 Ae 3 22 AT A=A (gesture)E FHshe
4, AE9 71719 s (150)el AAE *1*1(155)01]/‘13 g A=Al ofs) TSk, AFEAFS] &0 &4
Aol ofa T A Az7E gHE 5 Aok AREARY] AaA el RS, AR dTe RS 9
3 EgA AzzAe AA s Al A A eka g

AL A Az=, dE 51, AFEARe] 259 5249 A, Foll s %= A Z (Electromyography; EMG),

1A
9oAE, D ARG S5 o8 wAsE @ Bu 2o NEE TFT + U
A=)

283 7171 71719 W (150)0] A" AA(155)0] 9d] AAE Al AA Az 93l &ld AREAe] st
Abg2F ¢1% Ax7 WA (initiate)E ™, 71719 A (130)o] AXE A4 (133) 2 SHE(150)e] AXFE A
(155)l <ol&l] #AE A2 YA ANTE o] &5t ALEAE AFT 4= T},

A2 BA AsE Al AA Aset EE = don, ARV FU A (unique)d 29 A Aed
gk, A2 AA AZE dE S0, AMAE(ElectroCardioGraphy; ECG) 213, 3-8 2w 5} (PhotoPlethysmoGram;
PPG) 215, AREAFY F/4d (voice), B AFEAS] AlAolA WAsE dF A~ (impedance) A& & X3 F
Ak, FEd whEt, ARgAbuTE U Ak af-0 AA A EA, ARSARY T BE AT sk olE A
1 AA AE= A8 & Qi

A oo w2 288 (wearable) 717l = 19 ZAE R Zo], AAY AulEE10)Y F d9. = 19
Boorhorst &8 9 A7 wAo] sbsshe dedxtel Al =

TEAE AAY ArEE(110)S A8 V)79 ddd
3

bt

ol

A% 5o 483 V78 FEF AEA AES B WA D& 92 A F Y A AT A=A
2 AY 5 A AP ASAR 8, EoA AsEAY AL AA A5 S, 389 770E AL AR
AEE APF 5ok AL A A5 Aol vgstel, F8d v AEA AT AAE AN 5

= il 3 £ A 9%
Atk AL A Ase WA AR A% AAe] Al ARHeR oAsel £3" & olu, TAA wt
Z

N7FH o2 432 0 7 (consecutively) = = v},

AMAleflol] mEH, dF A=HR Qe AMgRle K9] Ao R s WA A1 A NEe= ZAE8H 77

o] W (150)0] A" AA(155)°] 28] #AAD F 3 A (185) el 93] ZA | A1 %ﬂ waz
7171¢] WRg e 7158, AMSAE v A EYA Aot vlasa, Hlal An dsAY vE A
ZF H9 el &b Ao dEw, ARl 1S AL AAE 4 it

AHERE Q15 Aab7E AR F, AREARE 28 71719 b (130) el A AA (133)0] B2 &7
Al71a, 28 7]7]= AA(133)E Sl ARAENE A2 A 2EE AT F vk, oju, 283
S (150) 0l AXE A (153) T3k ARgAFe] T Fo] FEs] Jorz, b (130)e] AAH A (

AR A 2 A AEE PAT 5 Q. odE B, AA(155) % AFEARY] FAR(ENG) AEE AL,
(133) B A1A(153)2 AFEAFS] AHE(ECG) AEE AT 5 ot

2(impedance) A% T3 o] AA] g F&E TaA AREANA fryAe AA ASE AT 5 A
— o]

g, A2 A Az FAsE A ZFEE 71719 i (180) 2 S (150)0 shubwt AAE
1 3]

AL YA As = A2 A A

x

%@1@%H A2 A Azl A o9l AAZ(ECG) NEE 7WBVI%%H£AHH}Nﬂﬂ/ﬁEKEi@ﬂ
=R REA FHYE Aart destrg, 2R 7)719 oA (130) 3 e 22 Al E(133, 153)S A XS
Stk AAd Wﬂﬁ,ﬁ@i@m)ﬂ1°MMlM&ﬂ4<%@me)§¢blM%ﬂ4éwlv1mﬁat
ddd

o

e AdEe AsE Bed e gl 4 9

% 2 YA G W 283 (wearable) 71719 EEEo|t}.

T 22 Hz3pd, daAdo wE 2838 (yearable) 7]17]1(200)= A1 A F(210), A2 A (220), wlRE
(230) & ZEAA(240)E X + Urt.

AT AR (210)= AREARS] A=A (gesture)oll ofa EAs= Al YA AzE FAALE 5 Ak A1 A A

_11_
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[0049]

[0050]

[0051]

[0052]

[0053]

[0054]

[0055]

[0056]

[0057]

[0058]

[0059]

[0060]

[0061]

[0062]

SE561 10-2136836

S ALAE Q] AT AHEA 2He) FHYol 3] AT 5 ALk, ] AL AA ABE
A

o (Electromyography; EMG), AF&%}<]

olu, ALgAFe] AAAE S o], 2 AAY HEE AAA, £ e Aax, FY
53 o] A&7t xhéwé NNE Zg3 2l
gtk Ao weh, F o & dMe] ALgR)

el
2 E T3 AR "J—? A7y MAEHES & 5 .
A2 AAF(2200= AFERe] A2 AA AHzE AT+ At A2 A AzoE AAE
(ElectroCardioGraphy; ECG) A&, 3382w} (PhotoPlethysmoGram; PPG) A&, AF&-2Fe] 54 (voice) T Ab
S2po] AlA oA WAE = 9 W A (impedance) AlE Fo] FE 4 U},
W22 (230)= st o] ARgAtel] disl, Al AAl Az 2 A2 A AE5E AR Ee ™= xd
(represent)sh= A% 3o HRE 7|H5(F2 AT 4 ).

v

11 A A 22 A AeE AfHes Fdshs ARE, dE 50, Al AA As H A2 A NS E
BEHE F5-, AERE volE AES Aok dFE RAHE ARoIAY, Al AA Az H A2 YA NS

o] )3t A} A& (duplicated signal)¥d <= ATt.

A1 AA Az F A2 A ASE HEFeR FASE AHy, s A5 A (signal processing) 7]Hel
el Al A s D A2 AA ATt vhEEe] 1 Y ARY 5 ).
dAA oA, HEE](230)= A1 AA Az D A2 AA Az dist As AHE S 53 o= shrte

=
544 Aug A%% 5 ook,

Mwel (23000 AFHE ) Ane dEsEel 448 & dk. T wel, vmeel AgR guol B
4399 gl o A%, el AT B At FEAA GRS WD $ A A8 483
AN BAT Be, A3 We280)0] A%E B7] ARE MEYA Yo BRI S S s
hFE ol AR F 9

ZZ2AA(240) = HWlEE(230)S FF(refer) 3Fo], A1 A F(210)o0A A E A1 A A5 w22 (230)°]
715E AR UsEHEA ddsta, Al AA Azl 7] ARV deEHE 49 AR AdF dAxE

Eiﬂﬁ@@ﬁ;ﬂzﬁﬂEQ%WWﬂ%ﬂ%lﬂZ%ﬂéﬁﬂ%ﬂEa@%wﬂﬂEEIHEEHHRW44£4%
Miﬂ:?“ﬂz ZRAA(240) = A2 AAF(22008 Tl S A2 A Az, W2 (23009 715E A
s wf ) me AR oak MeE st w2 4 9l ﬂw,ﬁﬂ%%%f&%ﬂﬂvbﬂéﬁﬂ
Hw,éefaﬂéﬂu%ﬂ7Bﬁﬁ%%%%@wmmw7VKmmﬂt%ﬂ@@ﬂﬂ A& 5 Atk

AE Fol, AHgAel els) vlel AY oA WA Tekn YA,

ZRAA(240)7F A2 AAF(220)F B3 A A2 AA Azet W (230)] 715 HARE vk 23} 5%
o] eaprh AT, wla A3t lﬁl dalzl exb R ojujo]lmR ZEAAM(240)= A2 AAF(22005 F
3 AR Al2 A Aaeh vRe](230)e] 7= AR7E dA sk Ao dAdd 4 vk, ZRAIA(240)=

lf

A ALEAE A5T 4 Aok Wk, A2 @A E)E A e A2 A sk vlwel(230)0] 75
AR kel v A 10%0] ab7F HAPTHA, ZRAA(240)= BT AFEAHE AFEHA etk ZEAA
(0% 289 719 S, AdA, BE AE SRS B AF AhE ASAA A2A, A2A, EE E
71%4 o7 oLEqé _/r: 9}\‘;}

= 32 gE ANl w2 283 (wearable) 7]7]9] EFxolt},
T 38 Fxd, v NMlﬂ]@%~%%ﬁmwmwm)7lKmm-ﬂ1@%ﬁqmm,xM:QﬂEBK»,ﬂE
21(330), TEA|A(340), 7] AFH(350) ¥ g X H(360)2 F3ad 4 rt.
W22 (330) = 283 7]71(300)oll A A& 7hs3gt sk o]de] Zlwel gk e Hgk AU 9 15"
Atk A7IA, 7t 7l OF AT AT, §4 £ FA BN ZF8E 7)7](300)9 AA4® 9 77
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(A& 501, PC, =EL, &vtE £ 5)E &8 247y, 28d 7171(300) AAE a3 442 5 3ot

w22 (330) e A, A3 7hs3 skt o] rlwel digh A wgk AR fig d de & 8& s
FollAl gAIE] g st

ZRAA(340)E FE3 7171(300) oA A AFEAZFE 7)ol digh A HEe] ¢
z3le] dF 71Tl tests A A% HRE ox, H AHI Aol upet ARSI A Al ZHA =
44 g2 ZF Hox stUE AT = k. oA7|A, 74 F=me ARgxb didk Q1F 83 F T
71(300)= <& 9, 5§ dF(&PE £ 2
q%d7F“”—?ﬂ§4:ﬂLm@ﬂ%%%}ﬁiQ%iE?d@%%ﬁiéi??ﬁk RERCY

1 =

(330) = 283 7171300004 A A5 v 7155

2
o
N
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r2L‘ )
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o

oY

=
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=)

e
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o
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i)

P}

>

T

w2

=

w2

2,

)4

ofrt

i)

iy

o

Sof, 2nlE E 97 7% L /1 WY A% 715e e ddel A2 A% AnE " n, JEy

=
$, SIS AFe ke de) 42 U PuE Baw vk A,

H Z2AA(340)= w B2 (330)5 skl &l
Yol thgshe A< A% BRE ¢l=vh. olw, wxe](330)el] A7+,

ESAAGDE B2 AR Aol def AgAAA B $E N4 AFE AT A2, Yo, wx

=744 e ZF Aol FUE ATE F otk AdH gEwe oE 5o, Z483(wearable) 7]171(300)<]

slde] gaZoeld ®AIEE Judd 4 . HzhH m=ule Z}*8“@o(wearable) 7171(300) 9] =3AH &

Fall ALEAOlAl 2 FER AEH= Judd ¢ o, F47 e 283y V)V A Fd 2 T
]

=
al ARl A %7 Felw AgEE NEu 5

Z27] 4FH(350)= A1 A F(310) B A2 A F(32005 E3f, ARSARFH 7] < =
A2 YA ATE Y Ba, JEE AlaA thesks Al Al Az R A2 YA ASE wEE(300)¢] 7]

N
=3 4 Q).

Hg AATG60)E AF Fol, AR £Eo] AR WMo FoiAt 4 Fe vyl FAAAL 4A
7] eplAE MEE @AY oAk E=H, F8 2AVG0E A% Sol, 383 7719 sivie] ¥3a P4l
Aol SRl s FASE Wl Fo) WakE GASAL, T wEe] G o] g g5 (3609 ¥}
o 4ol AZAY Fe gleldow 98l 714 As(ANEA A5)7h ZaEAL S oslEt Fol g

28 A (360)= Z8F 7]71¢] 2§ o
oA A WMskE Z2AM(340)NA dEd 5 3.

—{u:

_>|:
=
w
g
()
&
rr
ﬁ

& AAF(360) 2AH FAR Az 7]xzste], ARgEARe] gk Q1ge] E(NILL) o] =5 A
? oAtk 047W ARl digh g1l d(NULL)ol €r' = A A7 VI71E A8d W $Ad A
% AAE B3 AgAeA FofE ARg Aol W3 H& Fasullify) HE AL onath. A
gk lo] E(NULL) o] # A5, ARk 83 7]71(3000 5 T H8 of ] AFgat /1S dAkE A
23 ALE HIS F 5 oF 3.

ok ZEAA(340)= A

W 22](330) & 3t o] ALgA Zztel digske 717 A ARE O 7F5E = Q)
Ql A, 7171 AR AR wet

|27 15H A9, WREE(330)E #Hxste Q1F5H AMEAMe] 717 A HARE
Abg2F ClE]H o] ~(User Interface)E A& 4 Art.

dE 5o, M2 330)= AREAF A B AREA B A4S A7 AR b V)7 A AR Ee 84 4 AR
!

FAYD & A EZRAG0E ATH G8A7 48R AL AR, AL 4ol S 1w @)
AgE 7171 24 ARE fol A A A% nhY SY 2 o Zedold QAL T ool WA B AT
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IR 0=

= 39 Al FAF(310), A2 A F-(320), #WEF(330), ZRZAA(340)] thale] AEd R o]9e wAo
T 29 Al ZAF(210), A2 ZAAF(220), W2 (230) E ZRZAA(240)9F TdsteR, AAE AHe gk
=

T 4 Ao e 283 7|7 AT WHE YeEhd ZR9AE|T

T 45 Fzxehd, dAdAde] mE 288 7|7 AR A=A (gesture)ol 93] HASE Al AA A&
AAE & ArH(410). AL AA AEE A=AHE ‘Qaﬂ | 913t AFEzbe] 89 el od wAE 5 91
ok Al AA A AFEAR 259 22Y A, ol 24 }‘“ <% A% (Electromyography; EMG), AH&-=}
o] ZHS Fst Wl A5, E ARSI & 9 TAEE ¥ 5 T ok sy 4 Ut

288 7|7 = AFERL] A2 AR AEE A 4 duh(420). A2 A Ao Al A ANsep fEE= Al
24, AHE(ElectroCardioGraphy; ECG) A&, 38295} (PhotoPlethysmoGram; PPG) A&, Al-gx}o] S-4]
(voice) ¥ AFgAFo] AlA|ol A WA= dydA(impedance) A& 5 F ol sy 4 .

km
by

283y 7171 sy olde] AbgAlel diEl, A1 AR ANZ: E A2 A AEE FAH EE Mo
(represent)shi= A= 3hbe] ARE vEed 7|5 = v} (430).

489 771 AL ZARA AAE AL AA A57h dmel JmE Arsh dgHEA A9 & v
(440) .

SAUI)AA, AL AA AEA me] SE gus A gena wuHE, 383 s 54
2% & o,

GA (430)o A, A1 AA AE7 Mg 7E2d AWl hedty duEw 83 7|7|= Aea 9F A
25 AT 5 ATk (450).

288 7171 A2 AAFAA AAE A2 A 2wt wEe] 7SE HARE Hu(460)8 F, AHEAE QAF

AAldel wpgbA, AREA7E lsd AS, #FAEE UV WEE FESEY Adsd AMEAle 77 A ARE
a, 7)7] AA AR wgt AFgA} e #H o] A~ (User Interface)E A& 4 AU}, ojuf, 28 7|79 H
Bl & st o] o] AR bzt dlgske V)7 A4 BRI AFE T,

k
(2]
rr
o
il
i1
>
2
S
=
gl
B
oo
ot
N,
N,
fo,
o
ol\

PHe e SR gAEt,

&9 771 AREAIRAYH AlaA 22 A AEE 99 s 5 dd

k
i
o
N
ol
ol
2
e,
it
>
2
2
k)
gl
B

(510).

€8 7I7s, GAGIONA JFHE AaHd sk Al A AE 2 A2 A AEE vEd r5E
ATH515).  @AI(510) WA @AI(515)E Z7|(initial) AFEAF ARE AHFss FHozA, o w AAy
AREAE AEE olF ZEF 7]7]e ik AR ISl o]&HT. ALY V|7E AMESE AMERIEC] &
el AS-, @A(510) WA SA(515) A 7IEHE BEe 7 AREREvTh] dig-ste] #ElE 5 U

7171 A& Zﬂ’”@(gesture)oﬂ oaf wAlslE Al AA AZE ZAAE = JrH(520). A1 A A
A3t fe AR 259 A Yol o] AR £ gtk Al AA Az AREAe] 5
Tof W@Asl= M % AlE (Electromyography; EMG), AF8-xle] &+5%& F33k Wl A5, 2 ALE
of o3 WAt I 55 ¢ dE & F .

£ rlr —1> )

ofl

(

e oo
fﬁ m\m

o 2

2L 1o for Do
fo mo |»

EE{O

285 7171 AMEAY A2 A AsE AT 5 drk(E25). A2 A Al
Satet} fy3 g A Als2A, AHEZ(ElectroCardioGraphy; ECG) AlZ,
PPG) Az, AF8AFe] &4 (voice) R AFEAFY] AlAo A A= A2 (

= A1 A Az} FEEE AF
482 vl 51} (Phot oP1 et hy smoGr am;
(impedance) 413 & ¢ d= &

e

F 9l
284 771 s ool gl disl, AL AA AE 2 A2 A A5E A wE Eden wd
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(represent)shi= A= sl ARE vRe o 7|58 4= Jvh(530).

2838 771E Al AAFAA gAE AL AA s WEEd 715 ARl gy Ex #ud &
(535). WAI(B35)AA, Al AA 257} WEEe 7=2F Aue} geE ST 7

[e) S 2~
5Ae FRY 5 A,

SAG3D)NA, AL A AzrF v 7]5d JEet dgEva ddHw, 8y V7= ARA S A
22 WA 4 9ATR(540).

183 77|12 A2 A F BAH A2 AA NSt wEd 7EH ARES nwd & Qrh(545).

283 7171 A2 AAFAA AR A2 AA Aser WEd Z)5E AR vE A oak 1 ielA]
o R-E Fkd 4= Qlrh(550)

SANB50) M AT, A2 Al A A A2 A Aset Wl 715E FR7E vl Azl oak Wl ek
dGEE, ZAEY 77 AEAE JISE vh(555).

SAGIO AN, A2 FATAA FAE A2 YA Azsh vme] %8 gust vie g 3 Wl wol

nowdEY, 449 700 B4 FRY 4 ok olW, Aol webdn Az gAToA A A2
A Assh dmeel Z158 guok vl g e 9s W A5, 8P A7 A £ 9 5 2
78 AR gl AFHES TR FE Aok,

FKOoéiﬁ

%68 QuAdo] Be H8Y 7oA A B2 AF Aol W A% bE e A A% 2
2 %83 71E F83 74 29 bsd st ol ge] JBel o@ g
389 A7) ASAZYH, $83 77104 A8 bsd J15E F ol st Jvel U A9 3Ee 9

S (6200041, Ae el dUNY, A8Y AV)e WEAS Fxste] Aa Wael 4w sl et
_]

Fol 4
A A ARE oS F UHH630).

189 7)71e AT 0@ Auol et A}&x}oﬂﬂ] NZH, A2A, EmE 5244 ey F AolE st A
5 ATHEI). olul 7 SEe 4B AFE ade: s -

© 78 QuAde] B F8Y 77 ASARE BeE 399 B4 P e Eeaseld. ol
A e AR IV WS FHSE ANE T 4SS A2 So] Ay,

%78 Zxd, FEY 77 A8 AEERYH JEy e Jdudss HslE 3T ¢ duk(710).

288 771 GA(T10) A A" dveize] wglzRY 283 7|77} AAEAERE BEHAEA qdRE
Fe = Arh(720).

GA(720) A, dAE B, FEY 71714 dEHE dHdx ghol 44 el vAA LAY, 4A
A v gros WstdE e, A8y 77E F8E 77U AFERREE EElE Aew dud 4 9tk wHA
(720) 0 A, 283 7]7]9 ?HEJ% duel s o] dA S ;e FANAY, dA S #gom FsT
A, 2838 771 8 77t AFEAIR R REEA] @ plow wukd 4 gl

GA(720) N A, ZFE8 7)717F AFERRFEEH E2lE Fdem gddEw, 28y 7|7|= ARERb giE QS ¥

(NULL)°e] =% Alojg 4= Jqh(730).

A (72000, 28 77)7F AAEAREE BEEA e Aow dauEw, 28y J7ie AREA] giEk <l
ol FAHESE AT = Jqh(740).

AAel] Web, Hg FARE FEY /)] SHd FPHE W) Fg A F AAE PHsAY, we
o) gL wASE ANE THE FE Ak oldd A%, 4 ANES B4 we 4Ed Ugd 59 =
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[0121]
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5 8% Fxahd, dAAde wE ey 7|7]9 WEgdE AdF 5o, I8 FF(2uE E 9A), el o
A A, AU AR, SMS M, AF 2 G AlF 53 o] A sMedk tdt vleEdd tid Ad W
et 7y 7l5Ee Weske 2 A A

CR i 7]%01] EHG}O% 2l

al
At A]?J Xﬂ% 71%ﬂ %01 weto] Ie Qle 7% A%,
ghol
ka1

E o, rE o
i,
~N

T

=2
rlr
&

£
.
Lo
i)
rd
)
=

o

A4E 7159 B, ld A

o

Sol, AHEARTE 4 Byl YPNW, ZaAAE WuE Fxstel dY A9
Wegol ojw @ 7ol Uld AAAE Heleki, AP Jlsel dgsh A AW AR Puoh

ofwh, ¥ A& Mol 400011 olFhw, ZzANE T 75l el WY A 7)5RE seksta, A2 W

sol dgahe A Ado] AW 49 BB

o
4
)
_1&
=
[t
1=
ol
=2
lo
o
>
>
fo
B3
2
X
_ﬁ
N
)
2

ZeAAE A2 A% AR D wek AZ4E, 744,
PN

9 AL AFS 2T 5 9

QAN AL 8 A7 Ad sFed st ool el dE AT B Aok AT A A Y
Bz A% 9ol tstel Agsigiont, AAdd] wetd, P Ad g olsle] v Fu 439
& 9k,

[m
:\(_E:‘

o] A @ao zdoz TLHEH 4 9 = So, }\1;\]04]5 oA AmE Fx W FA 9r= o= =
ZI2AA, AEZE, ALU(arithmetic loglc unit), YAE 25 ZZAM|A(digital signal processor), w}o]
2755, FPA(field programmable array), PLU(programmable logic unit), w"lo|aRZXR2AA, =

™
[}
(instruction)& Aaats $Ha 5 9= T2 of|a gx|eh Lol, s} ol4ke] WE AFH Ex 55
o]
e

ool n M@El AAE sEge] T ax, ATEM] FA 8k, WEE sudle] T4 b @ A%
=
=

AREE ol gake] AL & vk, AL AL 29 AAOS) L 37 9 A oA S s
o &xESe] dEeAelAe FHT & Advh. EH, A FA= szEdole] Al S@stel, Hol

A, A, 22, A 2 AT 72 Jdrh. ol HE Hste], A7 A= vt AMgEE ez A
B AR JAT, T TlEdordA B XV—%‘% 7ER A=, A AR 55 R AP a4
(processing element) “—‘/ Le 5§39 A 848 X F Ades ¢ F Atk dE 5o, A" ZA
= B Y ZEAAN EE e ZaAA Y 6P‘Jr«] AEEHE XTE + Advh. =g, #HEy ZEAA
(parallel processor)®} 72, thE *g] 4 (processing configuration)= 7}&3}c}.

AXEO]E HFE TZ W (computer program), = (code), ™WH (instruction), =& °|E F 3dh} o9
2¢e 2 £ lon, gt g2 FHaLs A FAE PHIAAY SEdern i AgHow

(collectively) e &A1& wWHT = o). /\ﬁE"ﬂOi 9/ volH e, A FXol 9ste] s x AL
A A WE = dHolHE AFsr] sk, ol" {3 7, 7484 (component), =EA FA|, 7Hd
A (virtual equipment), AFFE A% wA Ee FX], e AFHE 213 F(signal wave)d FFHo=2
T dA¥o R FAE (embody) 2 4 UTh. AT EYO = UEIR AZH AFEH Alzg Ao FAE o],
Babd wy oz AFHAY A3d =5 Q. 2ZEe] 2 doJEE s o4 HFEH #E e 71E o

0+

@ W FHE o A5 &
Zeas ¥e, dHelg #d, dHeoly 7= %
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[0123]
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S gEog e g8l e 91 A7) A VEEE 2209 YW AAGE $5te] 53
AAREL A" AENAY HFH LZEY o] IRl Al FAF o] AFE 7hed AY F= k. HFH &
5 7bs 715 Ay odE st= tlaa, F29] a3 2 A7) golxe} 2 zb7] wiA (magnetic media),

CD-ROM, DVD9} %2 #71% ulAl|(optical media), ZFEIZ tlx=I(floptical disk)e} T2 =7]-F wjA
(magneto-optical media), = &(ROM), TRAM), ZYA WEY 5 gL 233 HHS X13}3 3 T3
5 51383 749 st=dol FA7F 23EY. Za2 o Wy ooy Hadele] o) whEoxe A Ze
1Al mERTE ofyel IEZEE 58 AMSEIA HFEC siA Had 5 9,1% Iy ddoj IE=E
st A" tEAY AX e AAdY TEAE s fd s olde] AT ES Y REEA e

5 7A€ F o, 1 9% npEvbo|t).

o] A3} 7ro] AA|dEo] HIE 3AHE A

A Aebd Ao NARREY ohekdl £ = HEgo

2 eAR FPEAY, R/me AE Asw

2 A% wt 2FEAY, e 744 B F58d 98
-

E

ATt

=

Pso H7
200: #83 7]7]
2100 A1 A3
2200 A2 AR
230: w52

2401 EZZAA
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