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(57) ABSTRACT

Disclosed is An exercise guide apparatus comprising: a sens-
ing unit configured to obtain a heart rate of a subject; a
strength determining unit configured to determine a maximal
oxygen uptake of the subject; an exercise intensity measure-
ment unit configured to determine a current exercise intensity
ofthe subject based on the heart rate obtained by the sensing
unit; and an exercise guide unit configured to estimate a fat
oxidation rate of the subject, determine whether or not fat
oxidation of the subject occurs, generate guide information
according to a result of the determination of the occurrence of
fat oxidation, and display the guide information generated,
wherein the fat oxidation rate is estimated based on a ratio of
fat being oxidized at the current exercise intensity to the
maximal oxygen uptake, and wherein the occurrence of fat
oxidation is determined by checking whether or not the fat
oxidation rate estimated is greater than a threshold.
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GUIDING EXERCISE BASED ON FAT
OXIDATION RATE

TECHNICAL FIELD

[0001] The present disclosure relates to guiding exercise,
and more particularly, to providing exercise guide informa-
tion based on a fat oxidation rate.

BACKGROUND ART

[0002] Recently, interest in an exercise activity for wellness
maintenance, health recovery, and fitness (or strength build-
ing) is increasing. The differences of the physical condition,
body strength, athletic position and exercise purpose between
individuals require appropriate exercise methods for each
individual who does an exercise activity. In addition, in order
to help such exercise activities, electronic devices each hav-
ing a sensor is increasingly used.

DISCLOSURE OF THE INVENTION

[0003] Therefore, the present disclosure is to provide an
exercise guide apparatus and an exercise guide method pro-
viding an exercise intensity and an exercise pattern based on
a fat oxidation rate.

[0004] Also, the present disclosure is to provide a method
for estimating a fat oxidation rate to generate exercise guide
information without using a method of analyzing a respira-
tory gas.

[0005] In one aspect, an exercise guide apparatus is
described. The exercise guide apparatus comprises a sensing
unit configured to obtain a heart rate of a subject; a strength
determining unit configured to determine a maximal oxygen
uptake of the subject; an exercise intensity measurement unit
configured to determine a current exercise intensity of the
subject based on the heart rate obtained by the sensing unit;
and an exercise guide unit configured to estimate a fat oxida-
tion rate of the subject, determine whether or not fat oxidation
ofthe subject occurs, generate guide information according to
a result of the determination of the occurrence of fat oxida-
tion, and display the guide information generated, wherein
the fat oxidation rate is estimated based on a ratio of fat being
oxidized at the current exercise intensity to the maximal
oxygen uptake, and wherein the occurrence of fat oxidation is
determined by checking whether or not the fat oxidation rate
estimated is greater than a threshold.

[0006] This, and other aspects, can include one or more of
the following features. If the fat oxidation is determined not to
occur, the guide information generated by the exercise guide
may indicate that the current exercise intensity is not optimal
for fat oxidation. The exercise guide unit may select a fat
oxidation curve corresponding to characteristic information
of the subject from a database containing fat oxidation pat-
terns, and can estimate the fat oxidation rate by using the fat
oxidation curve selected. The apparatus may further com-
prises an input unit configured to receive an input signal,
wherein the exercise guide unit prepares the database con-
taining the fat oxidation patterns by characteristic informa-
tion, receives characteristic information of the subject by the
input signal, and selects the fat oxidation curve corresponding
to the characteristic information received from the database,
and wherein the characteristic information of the subject is at
least one of gender, age, and weight. The apparatus may
further comprises a timer unit configured to accumulate a
time, wherein if the fat oxidation is determined to occur, the
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exercise guide unit obtains the accumulated total time of the
heart rate obtainment from the timer unit, calculates an accu-
mulated fat oxidation during the accumulated total time, and
displays the accumulated fat oxidation, and wherein the accu-
mulated fat oxidation is calculated by using a value on the fat
oxidation curve corresponding to the fat oxidation rate esti-
mated. The strength determining unit may determine the
maximal oxygen uptake based on a maximum heart rate of the
subject. The sensing unit may obtain the heart rate of the
subject from an electrocardiogram sensor.

[0007] In another aspect, a method for providing exercise
guide information is described. The method comprises
obtaining a heart rate of a subject; determining a current
exercise intensity of the subject based on the heart rate; deter-
mining a maximal oxygen uptake of the subject; estimating a
fat oxidation rate of the subject, the fat oxidation rate indicat-
ing a ratio of fat being oxidized at the current exercise inten-
sity to the maximal oxygen uptake; determining whether or
not fat oxidation of the subject occurs by checking whether or
not the fat oxidation rate estimated is greater than a threshold;
generating guide information according to a result of the
determination of the occurrence of fat oxidation; and display-
ing the guide information.

[0008] This, and other aspects, can include one or more of
the following features. Ifthe fat oxidation is determined not to
occur, the guide information generated may indicate that the
current exercise intensity is not optimal for fat oxidization.
The estimating of the fat oxidation rate may comprise select-
ing a fat oxidation curve corresponding to characteristic
information of the subject from a database containing fat
oxidation patterns; and determining whether or not the fat
oxidation rate estimated is greater than a threshold on the fat
oxidation curve selected. The selecting the fat oxidation curve
may further comprise preparing the database containing the
fat oxidation patterns by characteristic information; and
receiving characteristic information of the subject by an input
signal, wherein the characteristic information of the subject is
at least one of gender, age, and weight. The method may
further comprise obtaining an accumulated total time of the
heart rate obtainment if the fat oxidation is determined to
occur; calculating an accumulated fat oxidation during the
accumulated total time by using a value on the fat oxidation
curve corresponding to the fat oxidation rate estimated; and
displaying the accumulated fat oxidation.

[0009] Inthe exercise guide apparatus and method for pro-
viding exercise guide information according to exemplary
embodiments of the present disclosure, fat oxidation rate of a
subject can be estimated by using heart rate information of the
subject.

[0010] In addition, in the exercise guide apparatus and
method for providing exercise guide information according to
exemplary embodiments of the present disclosure, it is deter-
mined whether or not fat oxidation rate is effectively made
based on an estimated fat oxidation rate, thereby providing
exercise guide information allowing for the user to determine
whether to change or maintain his exercise intensity and
exercise pattern.

[0011] The foregoing and other objects, features, aspects
and advantages of the present invention will become more
apparent from the following detailed description of the
present invention when taken in conjunction with the accom-
panying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] The details of one or more implementations are set
forth in the accompanying drawings and the description
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below. Other features will be apparent from the description
and drawings, and from the claims.

[0013] FIG. 1 is a schematic block diagram of a mobile
terminal.

[0014] FIG. 2 is a schematic block diagram of a measure-
ment device.

[0015] FIG. 3 is a schematic block diagram of an exercise
guide apparatus.

[0016] FIG. 4 is a view for explaining a usage state of an
exercise guide apparatus 300 and a measurement device 400
according to an exemplary embodiment of the present inven-
tion.

[0017] FIG. 5 shows an example of fat oxidation curves.
[0018] FIG. 6 shows an example of a fat oxidation curve
used in the exercise guide apparatus.

[0019] FIG. 7 is a flow chart illustrating the process of a
method for providing exercise guide information.

[0020] FIG. 8 shows a display screen of the exercise guide
apparatus.

[0021] FIG. 9 shows a method for providing exercise guide
information regarding an exercise pattern by the exercise
guide apparatus.

MODES FOR CARRYING OUT THE
PREFERRED EMBODIMENTS

[0022] Theterms used in the present application are merely
used to describe particular embodiments, and are not intended
to limit the present invention.

[0023] It should be understood that the following exempli-
fying description of the invention is not intended to restrict the
invention to specific forms of the present invention but rather
the present invention is meant to cover all modifications,
similarities and alternatives which are included in the spirit
and scope of the present invention.

[0024] Like numbers refer to like elements throughout, and
a repeated description will be omitted. In the following
description, usage of suffixes such as ‘module’, ‘part’ or ‘unit’
used for referring to elements is given merely to facilitate
explanation of the present invention, without having any sig-
nificant meaning by itself.

[0025] The present invention is not limited by the exem-
plary embodiments described hereinafter.

[0026] Exemplary embodiments of the present invention
will be described.

[0027] FIG. 1 is a schematic block diagram of a mobile
terminal according to an exemplary embodiment of the
present invention.

[0028] The mobile terminal described in the present inven-
tion may include mobile phones, smart phones, notebook
computers, digital broadcast receivers, PDAs (Personal Digi-
tal Assistants), PMPs (Portable Multimedia Player), naviga-
tion devices, and the like. It would be understood by a person
in the art that the configuration according to the embodiments
of the present invention can be also applicable to the fixed
types of terminals such as digital TV, desk top computers, or
the like, except for any elements especially configured for a
mobile purpose.

[0029] As shown in FIG. 1, a mobile terminal (or a mobile
phone) 100 may include a wireless communication unit 110,
an A/V (Audio/Video) input unit 120, a user input unit 130, a
sensing unit 140, an output unit 150, a memory 160, an
interface unit 170, a controller 180, and a power supply unit
190, etc.
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[0030] FIG. 1 shows the mobile terminal as having various
components, but it should be understood that implementing
all of the illustrated components is not a requirement. Greater
or fewer components may alternatively be implemented.
[0031] The wireless communication unit 110 typically
includes one or more components allowing radio communi-
cation between the mobile terminal 100 and a wireless com-
munication system or a network in which the mobile terminal
is located. For example, the wireless communication unit may
include at least one of a broadcast receiving module 111, a
mobile communication module 112, a wireless Internet mod-
ule 113, a short-range communication module 114, and a
location information module 115.

[0032] Thebroadcastreceiving module 111 receives broad-
cast signals and/or broadcast associated information from an
external broadcast management server (or other network
entity) via a broadcast channel. The broadcast channel may
include a satellite channel and/or a terrestrial channel. The
broadcast management server may be a server that generates
and transmits a broadcast signal and/or broadcast associated
information or a server that receives a previously generated
broadcast signal and/or broadcast associated information and
transmits the same to a terminal. The broadcast signal may
include a TV broadcast signal, a radio broadcast signal, a data
broadcast signal, and the like. Also, the broadcast signal may
further include a broadcast signal combined with a TV or
radio broadcast signal.

[0033] The broadcast associated information may also be
provided via a mobile communication network and, in this
case, the broadcast associated information may be received
by the mobile communication module 112. The broadcast
associated information may exist in various forms. For
example, it may exist in the form of an electronic program
guide (EPG) of digital multimedia broadcasting (DMB),
electronic service guide (ESG) of digital video broadcast-
handheld (DVB-H), and the like.

[0034] The broadcast receiving module 111 may be con-
figured to receive signals broadcast by using various types of
broadcast systems. In particular, the broadcast receiving
module 111 may receive a digital broadcast by using a digital
broadcast system such as multimedia broadcasting-terrestrial
(DMB-T), digital multimedia broadcasting-satellite (DMB-
S), digital video broadcast-handheld (DVB-H), the data
broadcasting system known as media forward link only (Me-
diaFLO®), integrated services digital broadcast-terrestrial
(ISDB-T), etc. The broadcast receiving module 111 may be
configured to be suitable for every broadcast system that
provides a broadcast signal as well as the above-mentioned
digital broadcast systems. Broadcast signals and/or broad-
cast-associated information received via the broadcast receiv-
ing module 111 may be stored in the memory 160 (or anther
type of storage medium).

[0035] The mobile communication module 112 transmits
and/or receives radio signals to and/or from at least one of a
base station (e.g., access point, Node B, etc.), an external
terminal (e.g., other user devices) and a server (or other net-
work entities). Such radio signals may include a voice call
signal, a video call signal or various types of data according to
text and/or multimedia message transmission and/or recep-
tion.

[0036] The wireless Internet module 113 supports wireless
Internet access for the mobile terminal. This module may be
internally or externally coupled to the terminal. The wireless
Internet access technique implemented may includea WLAN
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(Wireless LAN) (Wi-Fi), Wibro (Wireless broadband),
WiMax (World Interoperability for Microwave Access),
HSDPA (High Speed Downlink Packet Access), or the like.
[0037] The short-range communication module 114 is a
module for supporting short range communications. Some
examples of short-range communication technology include
Bluetooth™, Radio Frequency IDentification (RFID), Infra-
red Data Association (IrDA), Ultra-WideBand (UWB), Zig-
Bee™, Wireless LAN (protocols such as Bluetooth, 802.11,
etc.), and the like.

[0038] The location information module 115 is a module
for checking or acquiring a location (or position) of the
mobile terminal. A typical example of the location informa-
tion module is a GPS (Global Positioning System). For
example, the GPS module may measure an accurate time and
distance from three or more satellites, and accurately calcu-
late a current location of the mobile communication terminal
according to trigonometry based on the measured time and
distances. A method of acquiring distance and time informa-
tion from three satellites and performing error correction with
a single satellite may be used. In particular, the GPS module
may acquire an accurate time together with three-dimen-
sional speed information as well as the location of the lati-
tude, longitude and altitude values from the location informa-
tion received from the satellites. As the location information
module 233, a Wi-Fi position system and/or hybrid position-
ing system may be used.

[0039] The A/V input unit 120 is configured to receive an
audio or video signal. The A/V input unit 120 may include a
camera 121 (or other image capture device) and a microphone
122 (or other sound pick-up device). The camera 121 pro-
cesses image data of still pictures or video obtained by an
image capture device in a video capturing mode or an image
capturing mode. The processed image frames may be dis-
played on a display unit 151 (or other visual output device).
[0040] Theimage frames processed by the camera 121 may
be stored in the memory 160 (or other storage medium) or
transmitted via the wireless communication unit 110. Two or
more cameras 121 may be provided according to the configu-
ration of the mobile terminal.

[0041] The microphone 122 may receive sounds (audible
data) via a microphone (or the like) in a phone call mode, a
recording mode, a voice recognition mode, and the like, and
can process such sounds into audio data. The processed audio
(voice) data may be converted for output into a format trans-
mittable to a mobile communication base station (or other
network entity) via the mobile communication module 112 in
case of the phone call mode. The microphone 122 may imple-
ment various types of noise canceling (or suppression) algo-
rithms to cancel (or suppress) noise or interference generated
in the course of receiving and transmitting audio signals.
[0042] The user input unit 130 (or other user input device)
may generate input data from commands entered by a user to
control various operations of the mobile terminal. The user
input unit 130 may include a keypad, a dome switch, a touch
pad (e.g., a touch sensitive member that detects changes in
resistance, pressure, capacitance, etc. due to being contacted)
ajog wheel, a jog switch, and the like. In particular, when the
touch pad is overlaid with the display unit 151 in a layered
manner, it may be called a touch screen.

[0043] The sensing unit 140 (or other detection means)
detects a current status (or state) of the mobile terminal 100
such as an opened or closed state of the mobile terminal 100,
alocation of the mobile terminal 100, the presence or absence
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of user contact with the mobile terminal 100 (i.e., touch
inputs), the orientation of the mobile terminal 100, an accel-
eration or deceleration movement and direction of the mobile
terminal 100, etc., and generates commands or signals for
controlling the operation of the mobile terminal 100. For
example, when the mobile terminal 100 is implemented as a
slide type mobile phone, the sensing unit 140 may sense
whether the slide phone is opened or closed. In addition, the
sensing unit 140 can detect whether or not the power supply
unit 190 supplies power or whether or not the interface unit
170 is coupled with an external device.

[0044] The sensing unit 140 may include a proximity sen-
sor 141, a pressure sensor 143, a motion sensor 145, or the
like. The proximity sensor 141 detects an object approaching
the mobile terminal 100 or the presence or absence of an
object existing near the mobile terminal 100, or the like,
without a physical contact. The proximity sensor 141 may
detect a proximity object by using a change in an AC magnetic
field or a change in a static magnetic field, or by using a
variation of capacitance, or the like. Two or more proximity
sensors 141 may be provided according to specifications.
[0045] The pressure sensor 143 can detect whether or not
pressure is applied to the mobile terminal 100, the size of the
pressure, or the like. The pressure sensor 143 may be installed
at a portion of the mobile terminal 100 where pressure needs
to be detected according to a usage environment. When the
pressure sensor 143 is installed on the display unit 151, a
touch input through the display unit 151 and a pressure touch
input to which greater pressure than the touch input is applied
can be identified according to a signal output from the pres-
sure sensor 143. Also, when a pressure touch is input, the size
of the pressure applied to the display unit 151 can be recog-
nized according to a signal output from the pressure sensor
143.

[0046] The motion sensor 145 detects the location or a
movement of the mobile terminal 100 by using an accelera-
tion sensor, a gyro sensor, or the like. An acceleration sensor
which can be used for the motion sensor 145 is an element for
changing a change in acceleration in one direction into an
electrical signal, which is widely used in line with the devel-
opment of an MEMS (micro-electromechanical systems).
The acceleration sensor includes a sensor which is installed in
an airbag system of a vehicle so as to be used to measure an
acceleration of a large value used to detect a collision, a
sensor which recognizes a fine manipulation of a human
being’s hand to measure an acceleration of a fine value used as
an input unit such as games or the like. The acceleration
sensor is configured by mounting a 2-axis acceleration sensor
or a 3-axis acceleration sensor on a single package, and only
a single axis, i.e., Z axis, may be required according to usage
environments. Thus, when an X-axis or Y-axis directional
acceleration sensor is to be used, instead of the Z-axis direc-
tional acceleration sensor for some reasons, the acceleration
sensor may be mounted to be stood on a main substrate by
using a piece substrate.

[0047] Also, the gyro sensor measures an angular velocity,
which can be detect a direction which has been rotated with
respect to a reference direction.

[0048] The output unit 150 is configured to provide outputs
in a visual, audible, and/or tactile manner (e.g., audio signal,
video signal, alarm signal, vibration signal, etc.). The output
unit 150 may include the display unit 151, an audio output
module 152, an alarm unit 153, a haptic module 154, and the
like.
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[0049] The display unit 151 may display (output) informa-
tion processed in the mobile terminal 100. For example, when
the mobile terminal 100 is in a phone call mode, the display
unit 151 may display a User Interface (UI) or a Graphic User
Interface (GUI) associated with a call or other communica-
tion (such as text messaging, multimedia file downloading,
etc.). When the mobile terminal 100 is in a video call mode or
image capturing mode, the display unit 151 may display a
captured image and/or received image, a Ul or GUI that
shows videos or images and functions related thereto, and the
like.

[0050] The display unit 151 may include at least one of a
Liquid Crystal Display (LCD), a Thin Film Transistor-LCD
(TFT-LCD), an Organic Light Emitting Diode (OLED) dis-
play, a flexible display, a three-dimensional (3D) display, or
the like. Some of them may be configured to be transparent or
light-transmissive to allow viewing of the exterior, which
may be called transparent displays. A typical transparent dis-
play may be, for example, a TOLED (Transparent Organic
Light Emitting Diode) display, or the like.

[0051] The mobile terminal 100 may include two or more
display units (or other display means) according to its par-
ticular desired embodiment. For example, a plurality of dis-
play units may be separately or integrally disposed on one
surface of the mobile terminal, or may be separately disposed
on mutually different surfaces.

[0052] Meanwhile, when the display unit 151 and a sensor
(referred to as a ‘touch sensor’, hereinafter) for detecting a
touch operation are overlaid in a layered manner to form a
touch screen, the display unit 151 may function as both an
input device and an output device. The touch sensor may have
a form of a touch film, a touch sheet, a touch pad, and the like.
[0053] Thetouch sensor may be configured to convert pres-
sure applied to a particular portion of the display unit 151 or
a change in the capacitance or the like generated at a particu-
lar portion of the display unit 151 into an electrical input
signal. The touch sensor may be configured to detect the
pressure when a touch is applied, as well as the touched
position and area. When there is a touch input with respect to
the touch sensor, a corresponding signal (signals) are trans-
mitted to a touch controller. The touch controller processes
the signals and transmits corresponding data to the controller
180. Accordingly, the controller 180 may recognize which
portion of the display unit 151 has been touched.

[0054] The proximity sensor 141 may be disposed within or
near the touch screen. The proximity sensor 141 is a sensor for
detecting the presence or absence of an object relative to a
certain detection surface or an object that exists nearby by
using the force of electromagnetism or infrared rays without
a physical contact. Thus, the proximity sensor 141 has a
considerably longer life span compared with a contact type
sensor, and it can be utilized for various purposes.

[0055] Examples of the proximity sensor 141 may include
a transmission type photoelectric sensor, a direct reflection
type photoelectric sensor, a mirror-reflection type photo sen-
sor, an RF oscillation type proximity sensor, a capacitance
type proximity sensor, a magnetic proximity sensor, an infra-
red proximity sensor, and the like. In case where the touch
screen is the capacitance type, proximity of the pointer is
detected by a change in electric field according to the prox-
imity of the pointer. In this case, the touch screen (touch
sensor) may be classified as a proximity sensor.

[0056] In the following description, for the sake of brevity,
recognition of the pointer positioned to be close to the touch
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screen will be called a ‘proximity touch’, while recognition of
actual contacting of the pointer on the touch screen will be
called a “contacttouch’. In this case, when the pointer is in the
state of the proximity touch, it means that the pointer is
positioned to correspond vertically to the touch screen.
[0057] By employing the proximity sensor 141, a proxim-
ity touch and a proximity touch pattern (e.g., a proximity
touch distance, a proximity touch speed, a proximity touch
time, a proximity touch position, a proximity touch move-
ment state, or the like) can be detected, and information
corresponding to the detected proximity touch operation and
the proximity touch pattern can be outputted to the touch
screen.

[0058] The audio output module 152 may convert and out-
put as sound audio data received from the wireless commu-
nication unit 110 or stored in the memory 160 in a call signal
reception mode, a call mode, a record mode, a voice recog-
nition mode, a broadcast reception mode, and the like. Also,
the audio output module 152 may provide audible outputs
related to a particular function performed by the mobile ter-
minal 100 (e.g., a call signal reception sound, a message
reception sound, etc.). The audio output module 152 may
include a speaker, a buzzer, or other sound generating device.
[0059] Thealarm unit 153 (or other type of user notification
means) may provide outputs to inform about the occurrence
of an event of the mobile terminal 100. Typical events may
include call reception, message reception, key signal inputs, a
touch input etc. In addition to audio or video outputs, the
alarm unit 153 may provide outputs in a different manner to
inform about the occurrence of an event. For example, the
alarm unit 153 may provide an output in the form of vibra-
tions (or other tactile or sensible outputs). When a call, a
message, or some other incoming communication is received,
the alarm unit 153 may provide tactile outputs (i.e., vibra-
tions) to inform the user thereof. Or, when a key signal is
input, the alarm unit 153 may vibrate the mobile terminal 100
through a vibration unit, as a feedback of the key signal input.
Through such vibration, the user can recognize the occur-
rence of an event. Outputs informing about the occurrence of
an event may be also provided via the display unit 151 or the
audio output module 152.

[0060] The haptic module 154 generates various tactile
effects the user may feel. A typical example of the tactile
effects generated by the haptic module 154 is vibration. The
strength and pattern of the haptic module 154 can be con-
trolled. For example, different vibrations may be combined to
be outputted or sequentially outputted.

[0061] Besides vibration, the haptic module 154 may gen-
erate various other tactile effects such as an effect by stimu-
lation such as a pin arrangement vertically moving with
respect to a contact skin, a spray force or suction force of air
through a jet orifice or a suction opening, a contact on the
skin, a contact of an electrode, electrostatic force, etc., an
effect by reproducing the sense of cold and warmth using an
element that can absorb or generate heat.

[0062] The haptic module 154 may be implemented to
allow the user to feel a tactile effect through a muscle sensa-
tion such as fingers or arm of the user, as well as transferring
the tactile effect through a direct contact. Two or more haptic
modules 154 may be provided according to the configuration
of the mobile terminal 100.

[0063] The memory 160 may store software programs used
for the processing and controlling operations performed by
the controller 180, or may temporarily store data (e.g., a
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phonebook, messages, still images, video, etc.) that are input-
ted or outputted. In addition, the memory 160 may store a use
frequency regarding respective items of the data (e.g., a use
frequency of each phone number, each message, each multi-
media, etc.). Also, the memory 160 may store data regarding
various patterns of vibrations and audio signals outputted
when a touch is inputted to the touch screen.

[0064] The memory 160 may include at least one type of
storage medium including a Flash memory, a hard disk, a
multimedia card micro type, a card-type memory (e.g., SD or
DX memory, etc), a Random Access Memory (RAM), a
Static Random Access Memory (SRAM), a Read-Only
Memory (ROM), an Electrically Erasable Programmable
Read-Only Memory (EEPROM), a Programmable Read-
Only memory (PROM), a magnetic memory, a magnetic disk,
and an optical disk. Also, the mobile terminal 100 may be
operated in relation to a web storage device that performs the
storage function of the memory 160 over the Internet.

[0065] The interface unit 170 serves as an interface with
every external device connected with the mobile terminal
100. For example, the external devices may transmit data to
an external device, receives and transmits power to each
element of the mobile terminal 100, or transmits internal data
ofthe mobile terminal 100 to an external device. For example,
the interface unit 170 may include wired or wireless headset
ports, external power supply ports, wired or wireless data
ports, memory card ports, ports for connecting a device hav-
ing an identification module, audio input/output (I/O) ports,
video I/O ports, earphone ports, or the like. Here, the identi-
fication module may be a chip that stores various types of
information for authenticating the authority of using the
mobile terminal 100 and may include a user identity module
(UIM), a subscriber identity module (SIM) a universal sub-
scriber identity module (USIM), and the like. In addition, the
device having the identification module (referred to as ‘iden-
tifying device’, hereinafter) may take the form of a smart
card. Accordingly, the identifying device may be connected
with the terminal 100 via a port. The interface unit may
receive data or power from an external device and deliver the
same to each of the elements in the mobile terminal 100 or
transmit data within the mobile terminal 100 to an external
device.

[0066] When the mobile terminal 100 is connected with an
external cradle, the interface unit 170 may serve as a passage
to allow power from the cradle to be supplied therethrough to
the mobile terminal 100 or may serve as a passage to allow
various command signals inputted by the user from the cradle
to be transferred to the mobile terminal therethrough. Various
command signals or power inputted from the cradle may
operate as signals for recognizing that the mobile terminal is
properly mounted on the cradle.

[0067] The controller 180 typically controls the general
operations of the mobile terminal. For example, the controller
180 performs controlling and processing associated with
voice calls, data communications, video calls, and the like.
The controller 180 may include a multimedia module 181 for
reproducing multimedia data. The multimedia module 181
may be configured within the controller 180 or may be con-
figured to be separated from the controller 180.

[0068] The controller 180 may perform a pattern recogni-
tion processing to recognize a handwriting input or a picture
drawing input performed on the touch screen as characters or
images, respectively.
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[0069] The voice recognition module 182 recognizes a
voice pronounced by the user and performs a corresponding
function according to the recognized voice signal.

[0070] The power supply unit 190 receives external power
or internal power and supplies appropriate power required for
operating respective elements and components under the con-
trol of the controller 180.

[0071] Various embodiments described herein may be
implemented in a computer-readable or its similar medium
using, for example, software, hardware, or any combination
thereof. For hardware implementation, the embodiments
described herein may be implemented by using at least one of
application specific integrated circuits (ASICs), digital signal
processors (DSPs), digital signal processing devices
(DSPDs), programmable logic devices (PLDs), field pro-
grammable gate arrays (FPGAs), processors, controllers,
micro-controllers, microprocessors, electronic  units
designed to perform the functions described herein. In some
cases, such embodiments may be implemented by the con-
troller 180 itself. For software implementation, the embodi-
ments such as procedures or functions described herein may
be implemented by separate software modules. Each software
module may perform one or more functions or operations
described herein. Software codes can be implemented by a
software application written in any suitable programming
language. The software codes may be stored in the memory
160 and executed by the controller 180.

[0072] FIG. 2 is a schematic block diagram of a measure-
ment device related to an exemplary embodiment described
in the present disclosure.

[0073] As shown in FIG. 2, a measurement device 200
includes a sensing unit 210, an input unit 220, a communica-
tion unit 230, a storage unit 240, an output unit 250, a con-
troller 280, and a power supply unit 290.

[0074] All the elements of the measurement device 200
illustrated in FIG. 2 are not essential elements, and the mea-
surement device 200 may be implemented with more or less
elements.

[0075] The measurement device 200 measures a physical
condition of a subject, an object or a human body as a sensing
target, and transmits the measurement information to a man-
ager device which is to process the information. The mea-
surement device 200 may be an agent device in compliance
with a communication standard of an ISO/IEEE 11073 per-
sonal health device (PHD) with respect to health informatics,
and the manager device may be a manager device in compli-
ance with the communication standard of the PHD.

[0076] The sensing unit 210 detects a status of the subject
and generates a sensing signal according to the detected status
information. For example, the sensing unit 210 may include a
temperature sensor 211, a pressure sensor 212, an accelera-
tion sensor 213, a gyro sensor 214, an electromyogram sensor
215, an electrocardiogram sensor 216, and the like.

[0077] The temperature sensor 211 measures the tempera-
ture of a subject such as an object, or gas, or the like, which
may be divided into a contact type temperature sensor which
is brought into direct contact with the subject or an environ-
ment to measure the temperature of the subject and a non-
contact type temperature sensor which measures infrared rays
radiated from the subject to thus measure the temperature of
the subject. The temperature sensor 211 may be implemented
to measure resistance changing over temperature or detect
infrared wavelength changing over temperature.
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[0078] Thepressuresensor 211 detects whether or not pres-
sure is applied to the measurement device and the size of the
applied pressure. The pressure sensor 212 may be divided into
a mechanical pressure sensor for measuring the pressure by
measuring displacement changing over pressure, a capaci-
tance type pressure sensor for measuring the pressure by
measuring the difference in displacement based on a change
in capacitance between two electrodes, and an electric pres-
sure sensor, such as a piezoresistive pressure sensor, using a
piezoresistive effect of semiconductor. The pressure sensor
212 may be installed at a portion of the subject whose pres-
sure needs to be detected.

[0079] The acceleration sensor 213 converts a change in
acceleration in one direction into an electrical signal. In gen-
eral, the acceleration sensor 213 may be configured to convert
a change in acceleration in three-axis direction with respect to
a motion of the subject into an electrical signal to thus mea-
sure acceleration of each direction.

[0080] The gyro sensor 214 measures angular velocity of
the subject which makes a rotational movement. It can detect
an angle at which the subject is positioned after being rotated
with respect to a respective reference direction. For example,
the gyro sensor 214 may detect respective rotation angles
based on three-directional axes, namely, an azimuth, a pitch,
and a roll.

[0081] The electromyogram sensor 215 is a module for
detecting an electromyography signal generated from the
muscle. It can obtain an electromyography signal through an
electrode attached to the surface of the muscle.

[0082] The electrocardiogram sensor 216 measures a
change in electrocardiogram formed according to the con-
traction of the heart of the subject. In order to measure an
action potential changing according to contraction and dila-
tation of the heart, an electrode is attached to a part of the body
ofthe subject and a change in potential difference over time is
measured. Electrocardiogram information measured by the
electrocardiogram sensor 216 may be used to measure the
heart rate of the subject or discriminate an abnormal heart
rhythm generated in the subject. In addition, the electrocar-
diogram information may be used to diagnose whether or not
the subject has a coronary artery disease, whether or not the
subject has a heart disorder.

[0083] The input unit 220 receives a simple input from a
user required for controlling the measurement device 200.
For example, the input unit 220 may be implemented in the
form of one or more input buttons.

[0084] The communication unit 230 includes a short-range
communication module 231 and a wired communication
module 232 in order to transmit the measurement information
to the manager device through the sensing unit 210, and a
location information module 233 for obtaining location infor-
mation of the measurement device 200.

[0085] The short-range communication module 231 is a
module for communicating with the manager device within a
short range. The short-range communication module 231
may support Bluetooth™, Radio Frequency IDentification
(RFID), Infrared Data Association (IrDA), Ultra-WideBand
(UWB), ZigBee™, wireless LAN (protocols of Bluetooth™,
802.11n, etc.) and the like. In particular, the short-range com-
munication module 231, which is in compliance with the
Bluetooth standard, may be implemented to support a Blue-
tooth health device profile (HDP), or the short-range commu-
nication module 231, which is in compliance with ZigBee
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standard, may be implemented to support a personal, home
and hospital care (PHHC) profile.

[0086] The wired communication module 232 is a module
for transmitting the measurement information through a cable
connected to the manager device. For example, the wired
communication module 232, which is in compliance with a
universal serial bus (USB) standard, may be implemented to
support a personal health device class (PHDC).

[0087] The location information module 233 obtains or
checks the location of the measurement device 200. For
example, the location information module 233 may be a glo-
bal positioning system (GPS) module for receiving location
information from a plurality of artificial satellites. Here, the
location information may include coordinate information
represented by latitude and longitude. For example, the GPS
module may measure an accurate time and distance from
three or more satellites, and accurately calculate a current
location of the mobile communication terminal according to
trigonometry based on the measured time and distances. A
method of acquiring distance and time information from three
satellites and performing error correction with a single satel-
lite may be used. In particular, the GPS module may acquire
anaccurate time together with three-dimensional speed infor-
mation as well as the location of the latitude, longitude and
altitude values from the location information received from
the satellites. As the location information module 233, a Wi-
Fi position system and/or hybrid positioning system may be
used.

[0088] The storage unit 240 may store programs or data
required for the operation of the controller 280. When com-
munication with the manager device is not available, detec-
tion information regarding the subject measured by the sens-
ing unit 210 may be temporarily stored in the storage unit 240.
The storage unit 240 may be an embedded memory type unit
or a removable media type unit.

[0089] The output unit 250 serves to simply output infor-
mation whether or not the measurement device 200 operates
or an operational state of the measurement device 200. For
example, the output unit 250 may be implemented in the form
of a display for visually display information, or a lamp.
[0090] Thecontroller 280 is amodule for converting analog
information, e.g., temperature information, pressure informa-
tion, acceleration information, angular velocity information,
electromyogram information, electrocardiogram informa-
tion, and the like, measured by the sensing unit 210 into
digital information, and serves to control various elements of
the measurement device 200. In particular, the controller 280
may serve to convert the digital information into a message
format that the manager device can understand, e.g., a proto-
col in compliance with a standard of an ISO/IEEE P11073-
10441 Device specialization—Cardiovascular fitness and
activity monitor.

[0091] The power supply unit 290 may be a power source
with battery cell embedded inside, a receiver module using a
wireless power signal or a power module using an environ-
mental power source such as a converted power from an
impact on the power supply of the measurement device 200
itself.

[0092] The configuration and use status of the exercise
guide apparatus according to an exemplary embodiment of
the present disclosure will now be described with reference to
FIGS. 3 t0 6.

[0093] FIG. 3 is a schematic block diagram of an exercise
guide apparatus 300 according to an exemplary embodiment
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ofthe present disclosure and FIG. 4 is a view for explaining a
usage state of an exercise guide apparatus 300 and a measure-
ment device 400 according to an exemplary embodiment of
the present disclosure.

[0094] The exercise guide apparatus 300 according to an
exemplary embodiment of the present disclosure provides
guide information regarding an exercise intensity or an exer-
cise pattern based on fat oxidation rate of a subject who is
exercising such as running, or the like. To this end, the exer-
cise guide apparatus 300 determines a current exercise inten-
sity of the subject, estimates a fat oxidation rate by comparing
the determined current exercise intensity with a maximal
oxygen consumption or maximal oxygen uptake (VO2max),
and provides exercise guide information based on the esti-
mated fat oxidation rate.

[0095] Ingeneral, in order to measure a fat oxidation rate, a
method for analyzing a respiratory gas on the assumption that
a nitrogen output through urine is negligible may be used, but
in the present exemplary embodiment, the exercise guide
apparatus 300 estimates a fat oxidation rate by using a fat
oxidation curve based on exercise intensity.

[0096] The exercise guide apparatus 300 may be config-
ured include a sensing unit 310, a strength determining unit
320, an exercise intensity measurement unit 330, an exercise
guide unit 340, an input unit 350, and an output unit 360.
[0097] The sensing unit 310 obtains heart rate information
ofthe subject. For example, with reference to FIG. 4, the heart
rate information may be obtained by the measurement device
400, apart from the exercise guide apparatus 300 according to
an exemplary embodiment of the present disclosure. In this
case, the sensing unit 310 included in the exercise guide
apparatus 300 may be implemented in the form of a commu-
nication module for receiving the heart rate information from
the measurement device 400.

[0098] The measurement device 400 delivering the heart
rate information to the exercise guide apparatus 300 may
include a sensing unit 430 including an electrocardiogram
sensor for measuring a change in electrocardiogram of the
subject through an electrode attached to a part of the subject’s
body during the exercise such as running, or the like, a con-
troller 420 for converting electrocardiogram information, i.e.,
analog information, measured by the sensing unit 430 into
digital information and measuring a heart rate by using the
electrocardiogram information, and a transceiver unit 410 for
transmitting the electrocardiogram information or the heart
rate information to the exercise guide apparatus 300, i.e., a
manager device. The measurement device 400 may be imple-
mented in the form of the measurement device 200 as shown
in FIG. 2.

[0099] Meanwhile, in the exercise guide apparatus accord-
ing to a modification of the present disclosure, the sensing
unit 310 may be configured to measure a change in the elec-
trocardiogram of the subject through the electrode attached to
the subject and converted the measured change in the elec-
trocardiogram into digital information to thus directly obtain
heart rate information of the subject. In the exercise guide
apparatus according to a modification of the present disclo-
sure, the sensing unit 310 may be configured in the form of an
electrocardiogram sensor or a heart rate sensor for obtaining
heart rate information by measuring a change in the electro-
cardiogram of the subject from the electrode attached to a part
of the subject’s body.

[0100] The strength determining unit 320 determines a
maximal oxygen consumption or maximal oxygen uptake
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(VO2max) of the subject. The maximal oxygen consumption
or maximal oxygen uptake (VO2max) denotes a maximal
amount of oxygen which can be used through inhalation by
the subject, which is used as a value indicating the subject’s
body strength. The strength determining unit 320 may use a
generally known method in order to determine the maximal
oxygen consumption of the subject.

[0101] The exercise intensity measurement unit 330 deter-
mines a current exercise intensity of the subject based on the
heart rate obtained by the sensing unit.

[0102] The exercise intensity may be determined in consid-
eration of physical condition of the subject, such as gender,
age, weight, and the like. For example, the exercise intensity
of'the subject may be determined in consideration of a maxi-
mum heart rate (MHR) according to age, among the physical
conditions of the subject. In detail, current exercise intensity
of'the subject may be determined by Equation 1 shown below:

MHR (beats/min. )=208-(0.7xage)

[0103] The exercise intensity measurement unit 330 may
determine an exercise intensity by using the maximum heart
rate, and in this case, the formula representing the relation-
ship between the maximum heart rate and the exercise inten-
sity may be used. For example a current exercise intensity of
the subject may be determined by using such a formula as
Equation 2 shown below:

[Equation 1]

Exercise intensity=1.5472x% MHR

[0104] Theexercise guide unit 340 estimates a fat oxidation
rate (% VO2max) of the subject based on the determined
current exercise intensity of the subject. The fat oxidation rate
refers to a rate of fat oxidation according to the current exer-
cise intensity to the maximal oxygen consumption
(VO2max), and when the maximal oxygen consumption
(VO2max) is determined in consideration of the physical
conditions of the subject who is exercising, the fat oxidation
rate of the subject refers to an exercise intensity of the subject
at that time.

[0105] In order to estimate the fat oxidation rate, the exer-
cise guide unit 340 uses a curve indicating fat oxidation
according to the exercise intensity. Hereinafter, a fat oxida-
tion curve used to estimate the fat oxidation rate and a method
for determining it will now be described.

[0106] The exercise guide unit 340 determines a fat oxida-
tion curve to be used to estimate a fat oxidation rate according
to a method of selecting a fat oxidation curve corresponding
to the physical information of the subject from a database
containing fat oxidation patterns. As shown in FIG. 5, the
database containing fat oxidation patterns refers to an aggre-
gate including fat oxidation curves 51 and 52 formed to be
different according to various physical conditions. For
example, the fat oxidation curves in the database containing
fat oxidation patterns may be curves representing fat oxida-
tion corresponding to an exercise intensity according to
respective physical conditions.

[0107] The exercise guide unit 340 determines a fat oxida-
tion curve fitting the physical information of the subject
received from the input unit 350 among the fat oxidation
curves stored in the database containing fat oxidation pat-
terns. For example, the exercise guide unit 340 may selec-
tively receive at least one among the conditions such as the
subject’s age, gender, weight, and the like, through the input
unit 350, or may determine a fat oxidation curve according to
pre-set physical conditions.

[Equation 2]
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[0108] FIG. 6 is a graph showing an example of a fat oxi-
dation curve used in the exercise guide apparatus according to
an exemplary embodiment of the present disclosure. A fat
oxidation and a fat oxidation rate appearing on the determined
fat oxidation curve will now be described with reference to
FIG. 6.

[0109] The exercise guide unit 340 determines a fat oxida-
tion curve corresponding to the physical information of the
subject from the database containing fat oxidation patterns.
FIG. 6 shows an example of a determined fat oxidation curve
of a male adolescent of a normal weight.

[0110] Withreferenceto FIG. 6, the when an exercise inten-
sity on the fat oxidation curve according to an exercise inten-
sity is near 50% VO2max (61), amaximum fat oxidation 62 is
obtained, and the case in which the maximum fat oxidation 62
is obtained is defined as a fat oxidation rate of 100%. The fat
oxidation curve has such a form that the fat oxidation is
reduced before and after the exercise intensity 61 represent-
ing the maximum fat oxidation 62. Thus, the fat oxidation rate
is reduced in case of an exercise intensity which is stronger or
weaker than the exercise intensity 61 representing the maxi-
mum fat oxidation 62.

[0111] Forexample, when the exercise intensity of the sub-
ject indicates a fat oxidation rate of 95%, it corresponds to
95% of fat oxidation over the maximum fat oxidation corre-
sponds the part (63 and 64), so the exercise intensities which
are stronger and weaker than the exercise intensity 61 indi-
cating the maximum fat oxidation exhibit a fat oxidation
which is insufficient 5%.

[0112] The exercise guide unit 340 estimates a current fat
oxidation rate of the subject by calculating fat oxidation
according to the current exercise intensity over the maximum
fat oxidation by using the determined fat oxidation curve.
Also, the exercise guide unit 340 may output the estimated fat
oxidation rate, fat oxidation, the accumulated fat oxidation,
and the like, to the output unit 360.

[0113] In addition, the exercise guide unit 340 compares a
particular threshold value of an oxidation rate indicating that
fat is being effectively oxidized and the estimated fat oxida-
tion rate to determine whether or not the estimated fat oxida-
tion rate is greater than the threshold value.

[0114] For example, with reference to FIG. 6, when a
threshold value indicating an effective fat oxidation rate of the
exercise guide unit 340 is set to be 80%, the exercise guide
unit 340 compares the threshold value 80% (65) and a fat
oxidation rate estimated according to the current exercise
intensity of the subject, and determines whether or not the
estimated fat oxidation rate is greater than the effective fat
oxidation rate, namely, whether or not the current exercise
intensity is 30% VO2max or greater on the fat oxidation curve
corresponding to the physical conditions of the subject
according to the comparison results.

[0115] The exercise guide unit 340 may provide exercise
guide information helping the user take an exercise intensity
or an exercise pattern based on the estimated fat oxidation
rate.

[0116] Namely, in case of providing exercise guide infor-
mation regarding an exercise intensity by the exercise guide
unit 340, the exercise guide unit 340 may provide exercise
guide information according to which the user may control
the exercise intensity such that the fat oxidation rate of the
subject is maintained within the range of a particular fat
oxidation rate. This is because, when the measured exercise
intensity increases, calorie consumption may be increased

Sep. 20, 2012

accordingly, but fat oxidation is made along the fat oxidation
curve having such a form as shown in FIG. 6. For example, the
exercise guide unit 340 can provide exercise guide informa-
tion recommending the user to control his exercise intensity
such that the estimated fat oxidation rate is a minimum 80%
at the left side and a maximum 95% at the right side based on
the exercise intensity 61 indicating the maximum fat oxida-
tion.

[0117] Also, in case of providing exercise guide informa-
tion regarding an exercise pattern by the exercise guide unit
340, the exercise guide unit 340 can provide exercise guide
information such that the user may repeat exercise patterns
involving high intensity exercise that is gradually changed to
low intensity exercise.

[0118] Meanwhile, the exercise guide apparatus 300
according to an exemplary embodiment of the present disclo-
sure may be applicable to the mobile terminal 100 as
described above with reference to FIG. 1. Namely, the mobile
terminal 100 employing the exercise guide apparatus accord-
ing to an exemplary embodiment of the present disclosure
may be configured to include a wireless communication unit
110 for obtaining electrocardiogram information measured
by the measurement device and a controller 180 for determin-
ing a maximum oxygen consumption and a current exercise
intensity of the subject, estimating a fat oxidation rate of the
subject, and providing control to generate exercise guide
information based on the estimated fat oxidation rate. The
mobile terminal 100 employing the exercise guide apparatus
according to an exemplary embodiment of the present disclo-
sure operates as described above with reference to FIG. 3, so
a detailed description thereof will be omitted.

[0119] Hereinafter, a method for providing exercise guide
information regarding an exercise intensity and an exercise
pattern based on a fat oxidation rate by the exercise guide
apparatus according to an exemplary embodiment of the
present disclosure will be described with reference to FIG. 7.
Also, a method for outputting exercise guide information
generated by the exercise guide apparatus will be described
with reference to FIGS. 8 and 9.

[0120] FIG. 7 is a flow chart illustrating the process of a
method for providing exercise guide information according to
an exemplary embodiment of the present disclosure, and FIG.
8 shows a display screen of the exercise guide apparatus
according to an exemplary embodiment of the present disclo-
sure.

[0121] First, the exercise guide apparatus obtains a heart
rate of the subject (step S10). The heart rate information may
be measured by the measurement device, a device separated
from the exercise guide apparatus, and received by the com-
munication module, or may be directly obtained by using the
electrocardiogram sensor included in the exercise guide
apparatus.

[0122] Next, the exercise guide apparatus determines a cur-
rent exercise intensity of the subject based on the obtained
heart rate (step S20) and determines a maximal oxygen con-
sumption of the subject (step S30). The maximal oxygen
consumption may be determined based on the maximum
heart rate of the subject. Also, the exercise guide apparatus
may use characteristic information of the subject received by
the input unit to determine the maximal oxygen consumption.
For example, with reference to FIG. 8(a), the exercise guide
apparatus may display a screen image 80 for receiving char-
acteristic information on the output unit, receive a signal for
inputting at least one of respective items of characteristic
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information, namely, gender (81), age (82), and weight (83),
and use the received signal in determining the maximal oxy-
gen consumption.

[0123] Also, the exercise guide apparatus estimates a fat
oxidation rate of the subject (step S40) and outputs the
amount of oxidized fat of the subject (step S50).

[0124] In order to estimate the fat oxidation rate, the exer-
cise guide apparatus may use a fat oxidation curve. Namely,
the exercise guide apparatus prepares a database containing
fat oxidation patterns including respective fat oxidation
curves according to the characteristic information, and selects
a fat oxidation curve corresponding to the characteristic infor-
mation of the subject which has been received by the input
unit or previously set, from the database containing fat oxi-
dation patterns.

[0125] The characteristic information of the subject may be
at least one of gender, age, and weight of the subject. For
example, the characteristic information may be received
through the characteristic information input screen image 80
illustrated in FIG. 8(a) or may be previously input in a pre-
viously stage and set.

[0126] Thereafter, the exercise guide apparatus calculates
the ratio of the fat oxidation corresponding to a current exer-
cise intensity to the maximum fat oxidation corresponding to
the determined maximal oxygen consumption to estimate a
fat oxidation rate. The exercise guide apparatus may display
the estimated fat oxidation rate on the output unit.

[0127] The exercise guide apparatus may accumulate fat
oxidation of the subject and display the accumulated fat oxi-
dation on the output unit. To this end, the exercise guide
apparatus may obtain time which has been accumulated since
the fat of the subject started to be oxidized, calculate an
amount of oxidized fat accumulated during the accumulated
lapse time, and output the accumulated amount of oxidized
fat.

[0128] Next, the exercise guide apparatus determines
whether or not the fat of the subject has been effectively
oxidized (step S60). In this process, whether or not the esti-
mated fat oxidation rate is greater than a threshold value on
the determined fat oxidation curve is determined. The exer-
cise guide apparatus generates exercise guide information
according to the determination results and output the gener-
ated exercise guide information to the output unit.

[0129] Namely, when the estimated fat oxidation rate is
smaller than the threshold value according to the determina-
tion results, the exercise guide apparatus may inform the user
that a current exercise intensity is not optimal (step S70).
Meanwhile, when the estimated fat oxidation rate is equal to
or greater than the threshold value according to the determi-
nation results, namely, when the fat of the subject is being
effectively oxidized, the exercise guide apparatus generates
exercise guide information regarding the exercise intensity
and exercise pattern based on the estimated fat oxidation rate
and outputs the generated exercise guide information (step
S80).

[0130] For example, with reference to FIG. 8(5), the exer-
cise guide apparatus may display an exercise guide informa-
tion screen image 90 on the output unit. The exercise guide
information screen image 90 may include the accumulated
amount of oxidized fat 91, whether or not fat is being effec-
tively oxidized 92, a current heart rate 93, a target 94 of the
exercise intensity, and the like. As for the target of the exercise
intensity, information recommending the user to do exercise
with an exercise intensity stronger than the current exercise
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intensity, recommending the user to maintain the current
exercise intensity, or recommending the user to do exercise
with an exercise intensity weaker than the current exercise
intensity.

[0131] FIG. 9 is a graph showing a method for providing
exercise guide information regarding an exercise pattern by
the exercise guide apparatus according to an exemplary
embodiment of the present disclosure.

[0132] In providing exercise guide information regarding
an exercise pattern by the exercise guide unit 340, the exercise
guide unit 340 can provide exercise guide information such
that the user may repeat exercise patterns 81, 83, and 85
involving high intensity exercise that is gradually changed to
low intensity exercise.

[0133] This is because, stimulations required for lypolysis
intensively works during high intensity exercise, but when the
exercise intensity is gradually changed to low intensity exer-
cise, free fatty acid components raising the fat oxidation rate
are increased.

[0134] Therespective exercise methods according to exem-
plary embodiments according to the present disclosures as
described above may be implemented in the form of programs
which can be executed by various computer means, and
recorded on a computer-readable medium. The computer-
readable medium may include program commands, data files,
data structures, alone, or a combination thereof. Program
instructions recorded on the medium may be particularly
designed and structured for the present disclosure or available
to those skilled in computer software.

[0135] Examples of the computer-readable recording
medium include hardware devices, particularly configured to
store and perform program commands, such as, magnetic
media, such as a hard disk, a floppy disk, and a magnetic tape;
optical media, such as a compact disk-read only memory
(CD-ROM) and a digital versatile disc (DVD); magneto-
optical media, such as floptical disks; a read-only memory
(ROM); a random access memory (RAM); and a flash
memory. Program commands may include, for example, a
high-level language code that can be executed by a computer
using an interpreter, as well as a machine language code made
by a complier. The hardware devices may be configured to be
operated by one or more software modules to implement the
present disclosure, and vice versa.

[0136] As the present disclosure may be embodied in sev-
eral forms without departing from the spirit or essential char-
acteristics thereof, it should also be understood that the
above-described embodiments are not limited by any of the
details of the foregoing description, unless otherwise speci-
fied, but rather should be construed broadly within its spirit
and scope as defined in the appended claims, and therefore all
changes and modifications that fall within the metes and
bounds of the claims, or equivalence of such metes and
bounds are therefore intended to be embraced by the
appended claims.

1. An exercise guide apparatus comprising;

a sensing unit configured to obtain a heart rate of a subject;

a strength determining unit configured to determine a
maximal oxygen uptake of the subject;

an exercise intensity measurement unit configured to deter-
mine a current exercise intensity of the subject based on
the heart rate obtained by the sensing unit; and

anexercise guide unit configured to estimate a fat oxidation
rate of the subject, determine whether or not fat oxida-
tion of the subject occurs, generate guide information
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according to a result of the determination of the occur-
rence of fat oxidation, and display the guide information
generated,

wherein the fat oxidation rate is estimated based on a ratio

of fat being oxidized at the current exercise intensity to
the maximal oxygen uptake, and

wherein the occurrence of fat oxidation is determined by

checking whether or not the fat oxidation rate estimated
is greater than a threshold.

2. The apparatus of claim 1, wherein if the fat oxidation is
determined not to occur, the guide information generated by
the exercise guide indicates that the current exercise intensity
is not optimal for fat oxidation.

3. Theapparatus of claim 1, wherein the exercise guide unit
selects a fat oxidation curve corresponding to characteristic
information of the subject from a database containing fat
oxidation patterns, and estimates the fat oxidation rate by
using the fat oxidation curve selected.

4. The apparatus of claim 3, further comprising:

an input unit configured to receive an input signal,

wherein the exercise guide unit prepares the database con-

taining the fat oxidation patterns by characteristic infor-
mation, receives characteristic information of the sub-
ject by the input signal, and selects the fat oxidation
curve corresponding to the characteristic information
received from the database, and

wherein the characteristic information of the subject is at

least one of gender, age, and weight.

5. The apparatus of claim 3, further comprising:

a timer unit configured to accumulate a time,

wherein if the fat oxidation is determined to occur, the

exercise guide unit obtains the accumulated total time of
the heart rate obtainment from the timer unit, calculates
an accumulated fat oxidation during the accumulated
total time, and displays the accumulated fat oxidation,
and

wherein the accumulated fat oxidation is calculated by

using a value on the fat oxidation curve corresponding to
the fat oxidation rate estimated.

6. The apparatus of claim 1, wherein the strength determin-
ing unit determines the maximal oxygen uptake based on a
maximum heart rate of the subject.

7. The apparatus of claim 1, wherein the sensing unit
obtains the heart rate of the subject from an electrocardio-
gram sensor.

8. A method for providing exercise guide information, the
method comprising:
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obtaining a heart rate of a subject;

determining a current exercise intensity of the subject

based on the heart rate;
determining a maximal oxygen uptake of the subject;
estimating a fat oxidation rate of the subject, the fat oxida-
tion rate indicating a ratio of fat being oxidized at the
current exercise intensity to the maximal oxygen uptake;

determining whether or not fat oxidation of the subject
occurs by checking whether or not the fat oxidation rate
estimated is greater than a threshold;

generating guide information according to a result of the

determination of the occurrence of fat oxidation; and
displaying the guide information.

9. The method of claim 8, wherein if the fat oxidation is
determined not to occur, the guide information generated
indicates that the current exercise intensity is not optimal for
fat oxidization.

10. The method of claim 8, wherein the estimating of the fat
oxidation rate comprises:

selecting a fat oxidation curve corresponding to character-

istic information of the subject from a database contain-
ing fat oxidation patterns; and

determining whether or not the fat oxidation rate estimated

is greater than a threshold on the fat oxidation curve
selected.

11. The method of claim 10, wherein the selecting the fat
oxidation curve further comprises:

preparing the database containing the fat oxidation patterns

by characteristic information; and

receiving characteristic information of the subject by an

input signal,

wherein the characteristic information of the subject is at

least one of gender, age, and weight.
12. The method of claim 10, further comprising:
obtaining an accumulated total time of the heart rate
obtainment if the fat oxidation is determined to occur;

calculating an accumulated fat oxidation during the accu-
mulated total time by using a value on the fat oxidation
curve corresponding to the fat oxidation rate estimated,
and

displaying the accumulated fat oxidation.

* * * #* ok
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