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EXERCISE FEEDBACK PROVISION
APPARATUS AND METHOD

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application is a continuation of U.S. applica-
tion Ser. No. 14/672,838 filed on Mar. 30, 2015, which
claims the benefit under 35 USC 119(a) of Korean Patent
Application No. 10-2014-0139667, filed on Oct. 16,2014, in
the Korean Intellectual Property Office, the entire disclosure
of which is incorporated herein by reference for all purposes.

BACKGROUND

1. Field

[0002] The following description relates to an exercise
feedback provision apparatus and method.

2. Description of Related Art

[0003] An improving life standard has brought about an
increased level of interest in life-enhancing health manage-
ment, and thus, a medical service for managing a health
status has developed rapidly. Along with an increase in
demands on such medical services, an interest in health care
combining medical technology and information technology
(IT) is also increasing according to IT development. In this
context, health care functioning devices are supplied to
provide contents of a user such as a step count. calorie
consumption, and the like. Recently, active research is being
conducted on technology for acquiring a state of health of a
user to provide appropriate health information to the user.

SUMMARY

[0004] This Summary is provided to introduce a selection
of concepts in a simplified form that are further described
below in the Detailed Description. This Summary is not
intended to identify key features or essential features of the
claimed subject matter, nor is it intended to be used as an aid
in determining the scope of the claimed subject matter.
[0005] In one general aspect, there is provided an exercise
feedback provision apparatus including an exercise feed-
back provision apparatus including an acquirer configured to
acquire exercise intensity information including either one
or both of user biometric information and user movement
information, and a controller configured to verify whether
the exercise intensity information is in a predetermined
range, and generate a control signal based on a result of the
verifying. The apparatus further includes a feedback pro-
vider configured to output a tactile feedback based on a
pattern corresponding to the control signal.

[0006] The feedback provider may be configured to output
a first tactile feedback based on a first pattern in response to
the exercise intensity information being greater than the
predetermined range, output a second tactile feedback based
on a second pattern in response to the exercise intensity
information being in the predetermined range, and output a
third tactile feedback based on a third pattern in response to
the exercise intensity information being less than the pre-
determined range.

[0007] The user biometric information may include a heart
rate of a user, and the user movement information may
include either one or both of a moving speed and a step count
of the user.
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[0008] The apparatus may further include a communica-
tion interface configured to receive the pattern from an
external device.

[0009] The apparatus may further include a user interface
configured to receive a user input for setting the pattern.
[0010] The controller may be configured to set the prede-
termined range based on a heart rate of a user.

[0011] The heart rate of the user may include either one or
both of a maximum heart rate and a heart rate of an
anaerobic exercise threshold of the user.

[0012] The feedback provider may be configured to output
either one or both of an auditory feedback and a visual
feedback based on the pattern.

[0013] The controller may be configured to generate the
pattern based on a change in the exercise intensity informa-
tion.

[0014] In another general aspect, there is provided an
exercise feedback provision apparatus including an acquirer
configured to acquire exercise intensity information includ-
ing either one or both of user biometric information and user
movement information, and a feedback provider configured
to output a tactile feedback at a reference speed in response
to the acquiring. The apparatus further includes a controller
configured to verify whether the exercise intensity informa-
tion is in a predetermined range, and control an output speed
of the tactile feedback based on a result of the verifying.
[0015] The controller may be configured to change the
output speed to differ from the reference speed in response
to the exercise intensity information being outside the pre-
determined range.

[0016] The controller may be configured to control the
output speed to be lower than the reference speed in
response to the exercise intensity information being greater
than the predetermined range, and control the output speed
to be higher than the reference speed in response to the
exercise intensity information being less than the predeter-
mined range.

[0017] The controller may be configured to control the
output speed based on a change in the exercise intensity
information.

[0018] The apparatus may further include a user interface
configured to receive a user input for setting the output
speed.

[0019] The apparatus may further include a communica-
tion interface configured to receive the output speed from an
external device.

[0020] In still another general aspect, there is provided an
exercise feedback provision method of an exercise feedback
provision apparatus, the method including acquiring exer-
cise intensity information including either one or both of
user biometric information and user movement information,
verifying whether the exercise intensity information is in a
predetermined range, generating a control signal based on a
result of the verifying, and outputting a tactile feedback
based on a pattern corresponding to the control signal.
[0021] The outputting may include outputting a first tactile
feedback based on a first pattern in response to the exercise
intensity information being greater than the predetermined
range, outputting a second tactile feedback based on a
second pattern in response to the exercise intensity infor-
mation being in the predetermined range, and outputting a
third tactile feedback based on a third pattern in response to
the exercise intensity information being less than the pre-
determined range.



US 2017/0319128 Al

[0022] The method may further include receiving the
pattern from an external device paired with the exercise
feedback provision apparatus.

[0023] The method may further include receiving a user
input for setting the pattern.

[0024] 1In yet another general aspect, there is provided an
exercise feedback provision apparatus including a controller
configured to verify whether a user exercise intensity is in a
predetermined range, and a feedback provider configured to
output a first tactile feedback in response to the user exercise
intensity being in the predetermined range, and output a
second tactile feedback in response to the user exercise
intensity being outside the predetermined range.

[0025] The user exercise intensity may include any one or
any combination of a heart rate, a moving speed, and a step
count of a user.

[0026] The first tactile feedback may have either one or
both of a pattern and a speed that are different than that of
the second tactile feedback.

[0027] Other features and aspects will be apparent from
the following detailed description, the drawings, and the
claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] FIG. 11isablock diagram illustrating an example of
an exercise feedback provision apparatus.

[0029] FIGS. 2 and 3 are diagram illustrating examples of
a pattern of an exercise feedback.

[0030] FIG. 4 is a block diagram illustrating another
example of an exercise feedback provision apparatus.
[0031] FIGS.5 and 6 are diagrams illustrating examples of
operating an exercise feedback provision apparatus.

[0032] FIG. 7 is a flowchart illustrating an example of an
exercise feedback provision method.

[0033] FIG. 8 is a flowchart illustrating another example
of an exercise feedback provision method.

DETAILED DESCRIPTION

[0034] The following detailed description is provided to
assist the reader in gaining a comprehensive understanding
of the methods, apparatuses, and/or systems described
herein. However, various changes, modifications, and
equivalents of the methods, apparatuses, and/or methods
described herein will be apparent to one of ordinary skill in
the art. For example, the sequences of operations described
herein are merely examples, and are not limited to those set
forth herein, but may be changed as will be apparent to one
of ordinary skill in the art, with the exception of operations
necessarily occurring in a certain order. Also, descriptions of
functions and constructions that are well known to one of
ordinary skill in the art may be omitted for increased clarity
and conciseness.

[0035] Throughout the drawings and the detailed descrip-
tion, the same reference numerals refer to the same ele-
ments. The drawings may not be to scale, and the relative
size, proportions, and depiction of elements in the drawings
may be exaggerated for clarity, illustration, and conve-
nience.

[0036] The features described herein may be embodied in
different forms, and are not to be construed as being limited
to the examples described herein. Rather, the examples
described herein have been provided so that this disclosure
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will be thorough and complete, and will convey the full
scope of the disclosure to one of ordinary skill in the art.
[0037] An apparatus described below with reference to
various examples may be an apparatus for performing a
communicational function. As an example, the apparatus
may include, for example, a mobile apparatus, a wearable
apparatus, a tablet personal computer (PC), and a head
mount display apparatus (HMD). Also, it will be apparent,
to one of ordinary skilled in the art, that a type of the
apparatus is not limited to the foregoing.

[0038] FIG. 1is a block diagram illustrating an example of
an exercise feedback provision apparatus 100. Referring to
FIG. 1, the exercise feedback provision apparatus 100
includes an acquirer 110, a controller 120, and a feedback
provider 130.

[0039] The acquirer 110 acquires exercise intensity infor-
mation of a user. While exercising, the user may be under
strain by performing a movement. Exercise intensity may
indicate a level of strain affecting a body of the user. The
acquirer 110 may acquire information of the body changed
due to the strain. As an example, user biometric information
including, for example, a heart rate, an oxygen intake, and
a maximum oxygen intake of the user may be changed while
exercising. Also, user movement information including, for
example, a moving speed and a step count of the user may
be changed while exercising. The acquirer 100 may acquire
user heart rate information, user moving speed information,
and user step count information.

[0040] The acquirer 110 may acquire the user biometric
information, using a heartbeat sensor, for example, a pho-
toplethysmography (PPG). Also, the acquirer 110 may
acquire the user movement information, using an accelera-
tion sensor.

[0041] The controller 120 verifies whether the acquired
exercise intensity information is in a target range, i.e., a
predetermined range. The exercise intensity information of
the user may change while exercising; for example, the heart
rate of the user may increase. Also, the moving speed of the
user may increase during the exercise. For example, the
controller 120 may verify whether the heart rate or the
moving speed of the user is in the target range.

[0042] The controller 120 may set the target range based
on the heart rate of the user. In this example, the target range
may be a range of the heart rate. As an example, the
controller 120 may estimate a maximum heart rate of the
user based on an age of the user, and set 60% through 70%
of the estimated maximum heart rate as the target range. As
another example, the controller 120 may verify the maxi-
mum heart rate of the user within a predetermined period of
time from a point in time at which the user starts the
exercise, for example, within five minutes after the user
starts exercising. Based on the verified maximum heart rate,
the controller 120 may adaptively set the target range. As
still another example, the controller 120 may set the target
range based on a heart rate of an anaerobic exercise thresh-
old. Using a communication interface, the acquirer 110 may
acquire the heart rate of the anaerobic exercise threshold
extracted based on a change in an electromyogram (EMG)
signal of the user. The exercise feedback provision apparatus
100 may transmit, to a server, a request for the heart rate of
the anaerobic exercise threshold of the user, and receive,
from the server, the heart rate of the anaerobic exercise
threshold of the user. Using the communication interface,
the acquirer 110 may also acquire the heart rate of the
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anaerobic exercise threshold of the user from a device paired
with the exercise feedback provision apparatus 100. Alter-
natively, the acquirer 110 may verify the heart rate of the
user by an exercise period expiring, and extract a heart rate
corresponding to the anaerobic exercise threshold from the
verified heart rate. The controller 120 may determine the
extracted heart rate as the heart rate of the anaerobic exercise
threshold, and set the target range based on the determined
heart rate of the anaerobic exercise threshold.

[0043] Based on a result of the verifying of whether the
exercise intensity information is in the target range, the
controller 120 may generate a control signal. As an example,
the controller 120 may generate a first control signal when
the acquired exercise intensity information is verified to be
greater than the target range. The controller 120 may gen-
erate a second control signal when the acquired exercise
intensity information is verified to be within the target range.
The controller 120 may generate a third control signal when
the acquired exercise intensity information is verified to be
less than the target range. The controller 120 may generate
a diversified control signal such that the user receives
various forms of exercise feedback. As another example, the
controller 120 may generate a control signal when the
acquired exercise intensity information is verified to be
within the target range. When the acquired exercise intensity
information is verified to be outside the target range, the
controller 120 may generate a control signal different from
the generated control signal. In either of the aforementioned
cases, the controller 120 may generate a diversified control
signal such that the user receives various exercise feedbacks.
[0044] The feedback provider 130 outputs a tactile feed-
back based on an output pattern corresponding to the control
signal generated by the controller 120. For example, when
the acquired exercise intensity information is verified to be
greater than the target range, and when the controller 120
generates the first control signal, the feedback provider 130
may drive a vibration motor based on a first output pattern
corresponding to the first control signal. In addition, when
the acquired exercise intensity information is verified to be
within the target range, and when the controller 120 gener-
ates the second control signal, the feedback provider 130
may drive the vibration motor based on a second output
pattern corresponding to the second control signal. Also,
when the acquired exercise intensity information is verified
to be less than the target range, and when the controller 120
generates the third control signal, the feedback provider 130
may drive the vibration motor based on a third output pattern
corresponding to the third control signal. The feedback
provider 130 may output the tactile feedback based on the
output pattern corresponding to the control signal generated
by the controller 120, thereby providing various exercise
feedbacks to the user.

[0045]  As another example, the controller 120 may divide
a range including the exercise intensity information into a
target range and a range other than the target range. The
controller 120 may generate a control signal when the
exercise intensity information is verified to be within the
target range, and generate a control signal different from the
aforementioned control signal when the exercise intensity
information is verified to be outside the target range. In
either of the aforementioned cases, the feedback provider
130 may output distinguishable tactile feedbacks.

[0046] The exercise feedback provision apparatus 100
may further include a communication interface configured to

Nov. 9,2017

receive the output pattern from an external device. The
communication interface may include, for example, a wire-
less Internet interface such as a wireless local area network
(WLAN), a wireless fidelity (WiFi) direct, a digital living
network alliance (DLNA), a wireless broadband (WiBro), a
world interoperability for microwave access (WiMAX), and
a high speed downlink packet access (HSDPA), and a local
communication interface such as a Bluetooth™ module, a
radio frequency identification (RFID) tag, an infrared data
association (IrDA), an ultra wideband, a ZigBee, and a near
field communication (NFC). Also, the communication intet-
face may include any interface, for example, a wired inter-
face, capable of communicating with an external source.
[0047] The external device may be a device connected to
the exercise feedback provision apparatus 100 using the
communication interface. For example, the external device
may be a wearable device and/or a mobile terminal paired
with the exercise feedback provision apparatus 100.

[0048] The external device may set the output pattern of
the tactile feedback output from the exercise feedback
apparatus 100 based on a user input. For example, the
external device may include a touch display, and display a
user interface for setting the output pattern on the touch
display. The user may apply the input to the user interface
displayed on the touch display, and the external device may
sense a touch event occurring in response to the input. The
external device may set the output pattern in response to the
sensing of the touch event.

[0049] For example, the external device may display the
interface for setting the output pattern corresponding to each
of the cases in which the exercise intensity information is
greater than the target range, the target range, and less than
the target range. That is, based on the input of the user, the
external device may set the output pattern corresponding to
the case in which the exercise intensity information is
greater than the target range, and set the output pattern
corresponding to the case in which the exercise intensity
information is less than the target range. Also, the external
device may set the output pattern corresponding to the case
in which the exercise intensity information is in the target
range, based on the input of the user.

[0050] Concurrently with the setting of the output pattern
in the external device, the exercise feedback provision
apparatus 100 may output the tactile feedback based on the
set output pattern. For example, the user may set a pattern of
a vibration output from the wearable device, using the
mobile terminal. Concurrently with the setting of the pattern
of the vibration, the wearable device paired with the mobile
terminal may output the vibration based on the set pattern.
The user may verify the pattern of the vibration set by the
user, and modify the pattern of the vibration using the
mobile terminal.

[0051] The exercise feedback provision apparatus 100
may further include a user interface configured to receive a
selection input for setting the output pattern from the user.
For example, the exercise feedback provision apparatus 100
may include a touch display to receive a touch input from the
user. Based on the touch input of the user, the exercise
feedback provision apparatus 100 may set the output pattern
of the tactile feedback.

[0052] The controller 120 may adaptively generate an
additional output pattern based on the acquired exercise
intensity information. For example, a heart rate correspond-
ing to the target range may be “100” through “120”. When
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a heart rate of a user doing exercise is “130”, the controller
120 may verify that the heart rate of the user is greater than
the target range, and output the tactile feedback based on the
output pattern corresponding to the result of the verifying. In
this example, the user may not decrease a running speed
despite an output of the tactile feedback. The controller 120
may sense that the exercise intensity information is not
changed, and adaptively generate the additional output pat-
tern based on a result of the sensing. Based on the additional
output pattern, the feedback provider 130 may additionally
output a tactile feedback, a visual feedback, and an auditory
feedback such that the user decreases the running speed in
response to the additional outputting.

[0053] As another example, when the user increases the
running speed although the heart rate of the user is greater
than the target range, the controller 120 may sense that the
exercise intensity information is not changed in a desired
direction. The controller 120 may adaptively generate the
additional output pattern indicating the user is to decrease
the running speed. The feedback provider 130 may addi-
tionally output the tactile feedback, the visual feedback, and
the auditory feedback based on the additional output pattern.

[0054] The feedback provider 130 may output at least one
of the visual feedback and the auditory feedback based on
the output pattern. The exercise feedback provision appara-
tus 100 may include a display and a light-emitting diode
(LED). The LED may emit lights based on the output
pattern. Also, a message indicating the user is to increase a
speed may be displayed on the display, and an alarming
sound may be output.

[0055] The controller 120 may sense a user manipulation
corresponding to a suspension of outputting the tactile
feedback. For example, the controller 120 may sense an
action of the user covering the exercise feedback provision
apparatus 100, using a hand. In response to the sensing, the
controller 120 may suspend the outputting of the tactile
feedback. Also, the controller 120 may sense at least one of
a change in a contact resistance between the exercise feed-
back provision apparatus 100 and the user, and a change in
a contact level between the exercise feedback provision
apparatus 100 and the user. The controller 120 may suspend
the outputting of the tactile feedback in response to the
sensing.

[0056] FIGS. 2 and 3 are diagrams illustrating examples of
a pattern of an exercise feedback. Referring to FIG. 2, a user
may set a pattern of an exercise feedback, using a mobile
terminal 200. An exercise feedback provision apparatus may
receive the set pattern, using a communication interface.
When a predetermined condition is satisfied, the exercise
feedback provision apparatus may provide the exercise
feedback based on the pattern.

[0057] When exercise intensity information including at
least one of user biometric information and user movement
information is beyond a target range, a pattern correspond-
ing to a case in which the exercise intensity information is
greater than the target range, and a pattern corresponding to
a case in which the exercise intensity information is less than
the target range, may be set. In this example, the target range
may correspond to an optimal exercise intensity of the user.
The user may efficiently do an exercise at the optimal
exercise intensity. For example, the target range may be a
range of a target heart rate set based on a heartbeat of the
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user. Alternatively, the target range may be a range of a
moving speed corresponding to the range of the target heart
rate of the user.

[0058] The moving terminal 200 displays a user interface
for setting a vibration pattern 1 210, a vibration pattern 2
220, and a vibration pattern 3 230.

[0059] In FIG. 2, the vibration pattern 1 210 may be an
exercise feedback corresponding to the case in which the
exercise intensity information of the user is greater than the
target range. The vibration pattern 1 210 is “10000000”.
When the vibration pattern 1 210 is output from the exercise
feedback provision apparatus, the user may decrease the
moving speed such that the exercise intensity information is
within the target range.

[0060] The vibration pattern 2 220 may be an exercise
feedback corresponding to the case in which the exercise
intensity information of the user is less than the target range.
The vibration pattern 2 220 is “10101010”. When the
vibration pattern 2 220 is output from the exercise feedback
provision apparatus, the user may increase the moving speed
such that the exercise intensity information is within the
target range.

[0061] The vibration pattern 3 230 may be an exercise
feedback corresponding to the case in which the exercise
intensity information of the user is within the target range.
The vibration pattern 3 230 is “00000000”. When the heart
rate or a running speed of the user is within the target range,
the exercise feedback provision apparatus does not provide
the exercise feedback. Alternatively, the vibration pattern 3
230 may be set as “11111111”. When the vibration pattern 3
230 is set as “11111111”, and when the exercise intensity
information of the user is within the target range, an output
of a tactile feedback may be performed continuously. When
the tactile feedback is continuously output, the user may pay
attention to the tactile feedback during the exercise. The user
may apply an input to the exercise feedback provision
apparatus such that a set value of the vibration pattern 3 230
is changed. The user may perform a motion of covering the
exercise feedback provision apparatus, using a hand during
a predetermined period of time. Through this, the exercise
feedback provision apparatus may sense the motion of the
user. In response to the sensing, the exercise feedback
provision apparatus may change the set value of the vibra-
tion pattern 3 230. The exercise feedback provision appa-
ratus may output the tactile feedback based on the changed
set value.

[0062] The setting of the pattern for the exercise feedback
may include setting an output speed of the tactile feedback.
Alternatively or additionally, the setting of the pattern for the
exercise feedback may include setting an output period of
the tactile feedback. When the output pattern of the tactile
pattern is set as the vibration pattern 1 210, the output speed
of the tactile feedback may be relatively low, and the output
period of the tactile feedback may be relatively long. When
the output pattern of the tactile feedback is set as the
vibration pattern 2 220, the output speed of the tactile
feedback may be relatively high, and the output period of the
tactile feedback may be relatively short.

[0063] When the exercise intensity information of the user
is greater than the target range, the exercise feedback
provision apparatus may prolong the output period of the
tactile feedback. When the exercise intensity information of
the user is less than the target range, the exercise feedback
provision apparatus may shorten the output period of the
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tactile feedback. When the exercise intensity information of
the user is within the target range, the exercise feedback
provision apparatus may disallow the tactile feedback to be
output.

[0064] In anexample, the mobile terminal 200 may output
a message indicating the user may apply an input during a
predetermined period of time, for example, for ten seconds.
The user may apply a touch input on the display during the
predetermined period of time. In response to the applying,
the mobile terminal 200 may sense an electrical signal, and
set a vibration pattern such that the electrical signal corre-
sponds to the vibration pattern or the output pattern of the
tactile feedback. For example, the user may arbitrarily apply
the touch input to the mobile terminal 200 to set the output
pattern. The mobile terminal 200 may sense an electrical
signal corresponding to the touch input applied arbitrarily,
and set a vibration pattern based on the electrical signal. The
exercise feedback provision apparatus may provide a tactile
feedback based on the vibration pattern or an output pattern
corresponding to the touch input arbitrarily applied by the
user.

[0065] Referring to FIG. 3, a user wears an exercise
feedback provision apparatus 300 provided in a form of a
wearable device. The user sets an output pattern of a tactile
feedback in the exercise feedback provision apparatus 300.
[0066] In the exercise feedback provision apparatus 300, a
display displays a plurality of output patterns. The user may
scroll up and down to select an output pattern from the
plurality of output patterns. Based on a selection input of the
user, the exercise feedback provision apparatus 300 sets the
output pattern.

[0067] The exercise feedback provision apparatus 300
displays a user interface on the display, and sets the output
pattern based on an input for the user interface. As described
with reference to FIG. 3, the exercise feedback provision
apparatus 300 provides a list of preset vibration patterns.
Also, the exercise feedback provision apparatus 300 dis-
plays the user interface on the display such that the user sets
the output pattern.

[0068] As an example, the exercise feedback provision
apparatus 300 sequentially displays a plurality of blocks on
the display. The user may select a block from the blocks, and
the exercise feedback provision apparatus 300 may change
a graphics property of the selected block. For example, the
exercise feedback provision apparatus 300 may change a
color of the selected block. The block of which the graphics
property is changed may correspond to an output of the
tactile feedback. Also, the user may set an output intensity
of the tactile feedback by selecting the block. The exercise
feedback provision apparatus may sense a period of time of
the user touching the block, and match the period and the
output intensity of the tactile feedback. The exercise feed-
back provision apparatus 300 may match a case in which the
period of time of the user touching the block is relatively
long and a case in which the output intensity is relatively
high.

[0069] In an example, the exercise feedback provision
apparatus 300 may output a message indicating the user is to
touch the display to set the output pattern. The user may
apply a touch input to the display during a predetermined
period of time, for example, ten seconds. The exercise
feedback provision apparatus 300 may sense an electrical
signal generated in response to the touch input, and set the
output pattern such that the tactile feedback is output based
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on the electrical signal. For example, when an electrical
signal “110011001100” is generated in response to the touch
input of the user, the exercise feedback provision apparatus
may set the output pattern such that the tactile feedback is
provided based on the electrical signal “110011001100”. An
input pattern of the user may correspond to the output
pattern of the tactile feedback.

[0070] In an example, the exercise feedback provision
apparatus 300 may recognize a step of the user using an
acceleration sensor, and coach the user for an exercise speed,
using a vibration feedback. Also, the exercise feedback
provision apparatus 300 may output a message indicating
the user is to take a step for each vibration time. For
example, when a speed of taking a step is two beats per
minute (bpm), and when a running speed is to be reduced
due to a heart rate higher than a target heart rate, the exercise
feedback provision apparatus 300 may output a vibration at
an interval of 1.5 bpm, and send a feedback indicating the
user is to keep pace with the output vibration such that the
user reduces the running speed.

[0071] FIG. 4 is a block diagram illustrating another
example of an exercise feedback provision apparatus 400.
Referring to FIG. 4, the exercise feedback provision appa-
ratus 400 includes an acquirer 410, a feedback provider 420,
and a controller 430.

[0072] The acquirer 410 acquires exercise intensity infor-
mation including at least one of user biometric information
and user movement information. From a user, the acquirer
410 may acquire at least one of heart rate information,
maximum heart rate information, and information of a heart
rate of an anaerobic oxygen threshold. Also, the acquirer 410
may acquire, from the user, at least one of moving distance
information, moving speed information, and step count
information.

[0073] The feedback provider 420 outputs a tactile feed-
back at a reference speed in response to the acquiring of the
exercise intensity information. When an exercise application
stored in the exercise feedback provision apparatus 400 is
executed, the feedback provider 420 may output the tactile
feedback at the reference speed. For example, the feedback
provider 420 may drive a vibration motor such that a
vibration is output at a speed of 60 bpm.

[0074] The controller 430 verifies whether the exercise
intensity information is in one of the target range, a range
greater than the target range, and a range less than the target
range. The target range corresponds to an optimal exercise
intensity of the user. The target range may be a range of a
target heart rate that is set based on a heart rate of the user.
Alternatively, the target range may be a range of a moving
speed corresponding to the range of the target heart rate of
the user.

[0075] As an example, the controller 430 may verify
whether a heartbeat of the user is in a range greater than the
target heart rate, the range of the target heart rate, or a range
less than the target heart range. As another example, the
controller 430 may verify whether the heartbeat of the user
is in the range of the target heart rate or in a range other than
the range of the target heart rate.

[0076] The controller 430 controls an output speed of the
tactile feedback based on a result of the verifying. In a state
in which the tactile feedback is being output at the reference
speed, the controller 430 controls the output speed of the
tactile feedback.
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[0077] As an example, when the exercise intensity infor-
mation of the user is in the range greater than the target
range, the controller 430 may generate a control signal to
reduce the output speed of the tactile feedback. That is, when
the exercise intensity information on the user is in the range
greater than the target range, the controller 430 may control
the output speed such that the tactile feedback is output at a
speed lower than the reference speed. The feedback provider
420 may output the tactile feedback at a speed of 59 bpm,
which is lower than the speed of 60 bpm. When the exercise
intensity information on the user is in the range less than the
target range, the controller 430 may generate a control signal
to increase the output speed of the tactile feedback. That is,
when the exercise intensity information on the user is in the
range less than the target range, the controller 430 may
control the output speed such that the tactile feedback is
output at a speed higher than the reference speed. The
feedback provider 420 may output the tactile feedback at a
speed of 61 bpm, which is higher than the speed of 60 bpm.
When the exercise intensity information on the user is in the
target range, the controller 430 may control the output speed
such that the tactile feedback is output at the reference
speed.

[0078] As another example, when the exercise intensity
information is in the range other than the target range, the
controller 430 may adaptively change the output speed such
that the tactile feedback is output at a speed different from
the reference speed. Also, the controller 430 may predict the
moving speed of the user, and control the output speed of the
tactile feedback based on the predicted moving speed.

[0079] The controller 430 may adaptively change the
output speed of the tactile feedback based on a change in the
exercise intensity information. For example, when the exer-
cise intensity information is in the range less than the target
range, the output speed of the tactile feedback may be
increased when compared to the reference speed. When the
exercise intensity information is in the range less than the
target range despite the outputting of the tactile feedback,
the controller 430 may sense that the exercise intensity
information is not changing in a desiring direction. The
controller 430 may increase the output speed of the tactile
feedback based on a result of the sensing.

[0080] The exercise feedback provision apparatus 400
may further include a user interface configured to receive,
from the user, an input for setting the output speed. For
example, the exercise feedback provision apparatus 400 may
further include a touch display. In response to a touch input
of the user on the touch display, the exercise feedback
provision apparatus 400 may set the output speed of the
tactile feedback.

[0081] The exercise feedback provision apparatus 400
may further include a communication interface configured to
receive the output speed from an external device. The
external device may be a wearable device and/or a mobile
terminal paired with the exercise feedback provision appa-
ratus 400. The external device may be a device included in
an identical network, for example, a wireless body area
network (WBAN), to the exercise feedback provision appa-
ratus 400. The user may set the output speed of the tactile
feedback, using the external device. The external device
may transmit the set output speed to the exercise feedback
provision apparatus 400.
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[0082] Since the descriptions provided with reference to
FIGS. 1 through 3 are also applicable to FIG. 4, repeated
descriptions will be omitted for increased clarity and con-
ciseness.

[0083] FIGS. 5 and 6 are diagrams illustrating examples of
operating an exercise feedback provision apparatus. Refer-
ring to FIG. 5, a user wears wearable devices 510 and 520
while exercising. The wearable devices 510 and 520 provide
an exercise feedback to the user.

[0084] The wearable device 510 includes a sensor 511 that
measures a heart rate of the user, and a display 512 that
displays the heart rate of the user. Also, the wearable device
510 may include a vibration motor to provide a tactile
feedback to the user.

[0085] The wearable device 510 measures the heart rate of
the user as “110”. A range of a target heart rate that
corresponds to an optimal exercise intensity of the user may
be between “120” and “140”. Since the heart rate of the user
is less than the range of the target heart rate, the wearable
device 510 may provide the tactile feedback based on an
output pattern corresponding to the heart rate. The user may
recognize the output pattern of the tactile feedback, and
increase a running speed. The wearable device 510 may
sense whether the heart rate of the user reaches the range of
the target heart rate. Based on a result of the sensing, the
wearable device 510 may suspend the tactile feedback. The
user may increase the running speed until the tactile feed-
back is suspended.

[0086] The wearable device 520 outputs a message 521
indicating the user is to increase the running speed. The
wearable device 520 displays a current running speed, and
a target running speed corresponding to the optimal exercise
intensity of the user.

[0087] Referring to FIG. 6, a user wears a wearable device
610 while exercising and using a health device 620. The
wearable device 610 may be connected with the health
device 620 through a wired network and/or a wireless
network.

[0088] The wearable device 610 may verify whether a
running speed of the user is in a target speed range. When
the running speed of the user is in a range less than the target
speed range, the wearable device 610 may provide a first
tactile feedback to the user. The wearable device 610 may
transmit a message to the health device 620 to increase the
running speed. When the running speed of the user is in a
range greater than the target speed range, the wearable
device 610 may provide a second tactile feedback to the
user. The wearable device 620 may transmit a message to the
health device 620 to reduce the running speed.

[0089] FIG. 7 is a flowchart illustrating an example of an
exercise feedback provision method. The exercise feedback
provision method is performed by an exercise feedback
provision apparatus.

[0090] In operation 710, the exercise feedback provision
apparatus acquires exercise intensity information including
at least one of user biometric information and user move-
ment information.

[0091] In operation 720, the exercise feedback provision
apparatus verifies whether the exercise intensity information
is in a target range. The exercise feedback provision appa-
ratus may generate a control signal corresponding to a result
of the verifying. When the exercise intensity information is
verified to be in the target range, the exercise feedback
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provision apparatus continues in operation 730. Otherwise,
the exercise feedback provision apparatus continues in
operation 750.

[0092] In operation 730, the exercise feedback provision
apparatus generates a first control signal.

[0093] In operation 740, the exercise feedback provision
apparatus outputs a tactile feedback based on an output
pattern corresponding to the first control signal.

[0094] In operation 750, the exercise feedback provision
apparatus generates a second control signal.

[0095] 1In operation 760, the exercise feedback provision
apparatus outputs a tactile feedback based on an output
pattern corresponding to the second control signal.

[0096] As another example, the exercise feedback provi-
sion apparatus may output the tactile feedback based on the
output pattern corresponding to the first control signal when
the exercise intensity information is in a range greater than
the target range. The exercise feedback provision apparatus
may output the tactile feedback based on the output pattern
corresponding to the second control signal when the exercise
intensity information is in the target range. In this example,
the output pattern corresponding to the second control signal
may be a pattern in which the tactile feedback is not output.
The exercise feedback provision apparatus may output a
tactile feedback based on a third output pattern correspond-
ing to a third control signal when the exercise intensity
information is in a range less than the target range.

[0097] The exercise feedback provision apparatus may
receive an output pattern from an external device, using a
communication interface. Also, the exercise feedback pro-
vision apparatus may receive, from a user, a selection input
for setting the output pattern.

[0098] Since the descriptions provided with reference to
FIGS. 1 through 6 are also applicable to FIG. 7, repeated
descriptions will be omitted for increased clarity and con-
ciseness.

[0099] FIG. 8 is a flowchart illustrating another example
of an exercise feedback provision method. The exercise
feedback provision method is performed by an exercise
feedback provision apparatus.

[0100] In operation 810, the exercise feedback provision
apparatus acquires exercise intensity information including
at least one of user biometric information and user move-
ment information.

[0101] In operation 820, the exercise feedback provision
apparatus outputs a tactile feedback at a reference speed.
[0102] In operation 830, the exercise feedback provision
apparatus verifies whether the exercise intensity information
is in a target range.

[0103] In operation 840, the exercise feedback provision
apparatus controls an output speed of the tactile feedback
based on a result of the verifying.

[0104] Since the descriptions provided with reference to
FIGS. 1 through 6 are also applicable to FIG. 8, repeated
descriptions will be omitted for increased clarity and con-
ciseness.

[0105] The wvarious modules, elements, and methods
described above may be implemented using one or more
hardware components, or a combination of one or more
hardware components and one or more software compo-
nents.

[0106] A hardware component may be, for example, a
physical device that physically performs one or more opera-
tions, but is not limited thereto. Examples of hardware
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components include microphones, amplifiers, low-pass fil-
ters, high-pass filters, band-pass filters, analog-to-digital
converters, digital-to-analog converters, and processing
devices.

[0107] 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 process-
ing 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.

[0108] 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 microcom-
puter, 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 mMore Processors
and one or more controllers. In addition, different processing
configurations are possible, such as parallel processors or
multi-core processors.

[0109] A processing device configured to implement a
software component to perform an operation A may include
a processor programmed to run software or execute instruc-
tions to control the processor to perform operation A. In
addition, a processing device configured to implement a
software 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 compo-
nent to perform operation A, and a second processor con-
figured to implement a software component to perform
operations B and C; a first processor configured to imple-
ment 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 config-
ured to implement a software component to perform opera-
tion 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 imple-
ment a software component to perform operations A, B, and
C, and a second processor configured to implement a soft-
ware component to perform operations A, B, and C, or any
other configuration of one or more processors each imple-
menting 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,
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but may be any number of operations required to achieve a
desired result or perform a desired task.

[0110] Software or instructions for controlling a process-
ing 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 equip-
ment, 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.

[0111] 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 com-
puter-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.

[0112] Functional programs, codes, and code segments for
implementing the examples disclosed herein can be easily
constructed by a programmer skilled in the art to which the
examples pertain based on the drawings and their corre-
sponding descriptions as provided herein.

[0113] As a non-exhaustive illustration only, a terminal or
device described herein may be a mobile device, such as a
cellular phone, 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, a
portable laptop PC, a global positioning system (GPS)
navigation device, a tablet, a sensor, or a stationary device,
such as a desktop PC, a high-definition television (HDTV),
a DVD player, a Blue-ray player, a set-top box, a home
appliance, or any other device known to one of ordinary skill
in the art that is capable of wireless communication and/or
network communication.

[0114] 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
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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 compo-
nents or their equivalents. 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.
What is claimed is:
1. An exercise feedback provision apparatus comprising:
an acquirer configured to acquire exercise intensity infor-
mation comprising either one or both of user biometric
information and user movement information;
a controller configured to
determine a predetermined range for the exercise inten-
sity information,
acquire current exercise intensity information,
verify which of the current exercise intensity informa-
tion being above the predetermined range, within the
predetermined range, ot below the predetermined
range is true based on an analysis of the current
exercise intensity information, the predetermined
range being a range preset for the exercise intensity
information, and
generate a control signal based on a result of the
verifying; and
a feedback provider configured to output a tactile feed-
back based on a pattern corresponding to the control
signal,
wherein the output of the pattern is selectively controlled
to differ according to a result of the verifying.
2. The apparatus of claim 1, wherein the feedback pro-
vider is configured to:
output a first tactile feedback based on a first pattern in
response to the current exercise intensity information
being above the predetermined range;
output a second tactile feedback based on a second pattern
in response to the current exercise intensity information
being within the predetermined range; and
output a third tactile feedback based on a third pattern in
response to the current exercise intensity information
being below the predetermined range.
3. The apparatus of claim 1, wherein:
the user biometric information comprises a heart rate of a
user; and
the user movement information comprises either one or
both of a moving speed and a step count of the user.
4. The apparatus of claim 1, further comprising:
a communication interface configured to receive the pat-
tern from an external device.
5. The apparatus of claim 1, further comprising:
a user interface configured to receive a user input for
setting the pattern.
6. The apparatus of claim 1, wherein the controller is
configured to:
set the predetermined range based on a heart rate of a user.
7. The apparatus of claim 6, wherein the heart rate of the
user comprises either one or both of a maximum heart rate
and a heart rate of an anaerobic exercise threshold of the
user.
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8. The apparatus of claim 1, wherein the feedback pro-

vider is configured to:

output either one or both of an auditory feedback and a
visual feedback based on the pattern.

9. The apparatus of claim 1, wherein the controller is

configured to:
generate the pattern based on a change in the exercise
intensity information.
10. An exercise feedback provision apparatus comprising:
an acquirer configured to acquire exercise intensity infor-
mation comprising either one or both of user biometric
information and user movement information;
a feedback provider configured to output a tactile feed-
back at a reference speed in response to the acquiring;
and
a controller configured to
determine a predetermined range for the exercise inten-
sity information,

acquire current exercise intensity information,

verify which of the current exercise intensity informa-
tion being above the predetermined range, within the
predetermined range, or below the predetermined
range is true based on an analysis of the current
exercise intensity information, the predetermined
range being a range preset for the exercise intensity
information—and

control an output speed of the tactile feedback based on
a result of the verifying,

wherein the output speed of the tactile feedback is selec-
tively controlled to differ according to a result of the
verifying,

and wherein the output speed corresponds to a tactile
feedback pattern input by a user of the apparatus.

11. The apparatus of claim 10, wherein the controller is

configured to:

change the output speed to differ from the reference speed
in response to the current exercise intensity information
being outside the predetermined range.

12. The apparatus of claim 11, wherein the controller is

configured to:

control the output speed to be lower than the reference
speed in response to the current exercise intensity
information being above the predetermined range; and

control the output speed to be higher than the reference
speed in response to the current exercise intensity
information being below the predetermined range.

13. The apparatus of claim 10, wherein the controller is

configured to:

control the output speed based on a change in the exercise
intensity information.

14. The apparatus of claim 10, further comprising:

a user interface configured to receive a user input for
setting the output speed.

15. The apparatus of claim 10, further comprising:

a communication interface configured to receive the out-
put speed from an external device.

16. An exercise feedback provision method of an exercise

feedback provision apparatus, the method comprising:
acquiring exercise intensity information comprising either
one or both of user biometric information and user
movement information;

determining a predetermined range for the exercise inten-

sity information;
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acquiring current exercise intensity information; verifying
which of the current exercise intensity information
being above the predetermined range, within the pre-
determined range, or below the predetermined range is
true based on an analysis of the current exercise inten-
sity information, the predetermined range being a range
preset for the exercise intensity information;

generating a control signal based on a result of the
verifying; and

outputting a tactile feedback based on a pattern corre-

sponding to the control signal,

wherein the output of the pattern is selectively controlled

to differ according to a result of the verifying.

17. The method of claim 16, wherein the outputting
comprises:

outputting a first tactile feedback based on a first pattern

in response to the current exercise intensity information
being above the predetermined range;
outputting a second tactile feedback based on a second
pattern in response to the current exercise intensity
information being within the predetermined range; and

outputting a third tactile feedback based on a third pattern
in response to the current exercise intensity information
being below the predetermined range.

18. The method of claim 16, further comprising:

receiving the pattern from an external device paired with

the exercise feedback provision apparatus.

19. The method of claim 16, further comprising:

receiving a user input for setting the pattern.

20. An exercise feedback provision apparatus comprising:

a controller configured to

determine a predetermined range for the intensity infor-
mation,

acquire current intensity information, and

verify which of exercise intensity being above the
predetermined range, within the predetermined
range, or below the predetermined range is true
based on an analysis of the current exercise intensity
information, the predetermined range being a range
preset for the exercise intensity information; and

a feedback provider configured to

output a first tactile feedback in response to the user
exercise intensity being in the predetermined range,

output a second tactile feedback in response to the user
exercise intensity being greater than the predeter-
mined range, and

output a third tactile feedback in response to the user
exercise intensity being less than the predetermined
range.

21. The exercise feedback provision apparatus of claim
20, wherein the user exercise intensity comprises any one or
any combination of a heart rate, a moving speed, and a step
count of a user.

22. The exercise feedback provision apparatus of claim
20, wherein the first tactile feedback has either one or both
of a pattern and a speed that are different than that of the
second tactile feedback.

23. The apparatus of claim 1, wherein the user sets the
pattern by inputting a sequence representing a user selection
of the pattern.
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