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(57) ABSTRACT

An exercise managing method and an exercise managing
apparatus are provided. The exercise managing method
involves determining, with a processor, a cumulative heart
rate (HR) indicating a cumulative sum of HRs of a user,
analyzing an exercise performed by the user based on the
cumulative HR, and providing a result of the analyzing to the
user.
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FIG. 7B
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EXERCISE MANAGING METHOD AND
APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATION(S)

[0001] This application claims the benefit under 35 USC
119(a) of Korean Patent Application No. 10-2014-0143176,
filed on Oct. 22, 2014, in the Korean Intellectual Property
Office, the entire disclosure of which is incorporated herein
by reference for all purposes.

BACKGROUND

[0002] 1.Field

[0003] The following description relates to a method and
apparatus that analyze and evaluate characteristics of an exer-
cise performed by a user.

[0004] 2. Description of Related Art

[0005] An exercise prescription assists a user in achieving
desired exercise effects by suggesting an exercise frequency,
an exercise intensity, an exercise duration, and an exercise
type to the user. For example, the user may desire to increase
the heart rate to a certain level, lose 10 pounds in three
months, become fit to run a marathon in six months, or obtain
more toned muscles. These effects are examples of desired
exercise effects. An exercise frequency refers to the frequency
with which an exercise is recommended to be performed by
the user. An exercise intensity refers to the difficulty level of
the exercise. An exercise duration refers to how long the
exercise should be performed. An exercise type refers to a
kind of activity that is performed as the exercise.

[0006] An exercise quantity is a factor significantly affect-
ing the achievement of the exercise effects. Thus, accurate
and quantitative calculation of the exercise quantity may be
considerably significant in an exercise prescription. The exer-
cise quantity may be determined based on the exercise inten-
sity and the exercise duration. While the exercise duration is
quantitatively measurable, the exercise intensity are genet-
ally expressed in terms of restricted measurable indices. For
example, the exercise intensity may be expressed by an oxy-
gen uptake per unit time. However, to measure an oxygen
uptake, expensive equipment and professional analysis may
be required. Thus, such measurement may be inaccessible to
the user.

SUMMARY

[0007] 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. In one
general aspect, there is provided an exercise managing
method involving determining, with a processor, a cumula-
tive heart rate (HR) indicating a cumulative sum of HRs of a
user, analyzing an exercise performed by the user based on the
cumulative HR, and providing a result of the analyzing to the
user.

[0008] The cumulative HR may include at least one of a
first cumulative HR calculated based on HRs measured from
astarttime of the exercise, and a second cumulative HR based
on HRs during a steady state.

[0009] The analyzing may involve determining a ratio of
anaerobic metabolism to aerobic metabolism used by the user
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during a time period of the exercise, based on a difference
between the second cumulative HR and the first cumulative
HR.

[0010] The analyzing may involve determining whether a
preset exercise objective is achieved as a result of performing
the exercise determined based on the cumulative HR, and the
exercise objective may involve at least one of an exercise
duration, an exercise intensity, and an exercise quantity.
[0011] The determining may involve determining the first
cumulative HR by continuously accumulating HRs of the
user from the start time of the exercise.

[0012] The determining may involve determining the sec-
ond cumulative HR based on a mean HR in the steady state
and a duration of the exercise.

[0013] The analyzing may involve determining a result of
evaluating the exercise based on a target cumulative HR for
the user and the second cumulative HR.

[0014] Thetarget cumulative HR may be determined based
on a target HR for the user and a duration of the exercise.
[0015] The analyzing may involve determining a quantity
of the exercise performed by the user based on the first cumu-
lative HR.

[0016] The determining may involve dividing an entire
exercise period into a plurality of exercise periods based on a
change in an HR, and determining at least one of the first
cumulative HR and the second cumulative HR in each of the
exercise periods. The analyzing may involve analyzing the
exercise based on at least one of the first cumulative HR and
the second cumulative HR determined in each of the exercise
periods.

[0017] In another general aspect, there is provided a non-
transitory computer-readable storage medium storing
instructions to cause a computer to perform the general aspect
of the method described above.

[0018] In yet another general aspect, there is provided an
exercise managing apparatus including a heart rate (HR)) mea-
surer configured to measure a change in an HR of a user, an
exercise manager configured to determine a cumulative HR in
an exercise period ofthe user based on an HR in a steady state,
and analyze an exercise performed by the user based on the
determined cumulative HR, and a display unit configured to
display a result of the analyzing.

[0019] The exercise manager may be configured to deter-
mine that the HR reaches the steady state in response to the
change in the HR of the user or an elapsed time of the exercise
satisfies a predetermined condition.

[0020] The exercise manager may be configured to deter-
mine the cumulative HR based on amean HR in a steady state
period and a duration of the exercise.

[0021] The exercise manager may be configured to deter-
mine a result of evaluating the exercise based on a cumulative
HR after the steady state is reached and a target cumulative
HR for the user after the steady state is reached.

[0022] In yet another general aspect, there is provided an
exercise managing apparatus including an interface unit con-
figured to receive heart rate (HR ) information ofa user, and an
exercise manager configured to determine a cumulative HR
indicating a cumulative sum of HRs based on the HR infor-
mation, and analyze an exercise performed by the user based
on the cumulative HR.

[0023] The cumulative HR may include at least one of a
first cumulative HR determined based on actual HRs mea-
sured from a start time of the exercise, and a second cumula-
tive HR determined based on an HR in a steady state.
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[0024] The exercise manager may be configured to deter-
mine a quantity ofthe exercise performed by the user based on
the first cumulative HR.

[0025] The exercise manager may be configured to deter-
mine a ratio of anaerobic metabolism used in a time period
during which the exercise is performed, based on a difference
between the second cumulative HR and the first cumulative
HR.

[0026] The exercise manager may be configured to deter-
mine a result of evaluating the exercise based on a target
cumulative HR for the user after the steady state is reached
and the second cumulative HR after the steady state is
reached.

[0027] In yet another general aspect, there is provided an
exercise managing apparatus including a processor config-
ured to monitor a change in a heart rate of a person during an
exercise, and determine a characteristic of the exercise per-
formed by the person based on the monitoring; and a display
screen configured to display the characteristic of the exercise.
[0028] The processor may be configured to monitor the
change in the heart rate by obtaining a first cumulative sum of
the heart rate during a first time duration of the exercise and a
second cumulative sum of the heart rate during a second time
duration during the exercise.

[0029] The processor may be configured to determine that
the person is in a steady state in response to the heart rate of
the person satisfying a predetermined condition.

[0030] Thecharacteristic may include at least one of a ratio
of anaerobic metabolism to aerobic metabolism, an exercise
quantity, an exercise duration, an exercise intensity and a
percent of exercise completed based on a target exercise
quantity.

[0031] Other features and aspects will be apparent from the
following detailed description, the drawings, and the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0032] FIG. 1 illustrates an example of a method of oper-
ating an exercise managing apparatus.

[0033] FIG. 2 illustrates another example of a method of
operating an exercise managing apparatus.

[0034] FIG. 3 isa block diagram illustrating an example of
a configuration of an exercise managing apparatus.

[0035] FIG. 4 is a block diagram illustrating another
example of a configuration of an exercise managing appara-
tus.

[0036] FIG.5illustrates an example of a method of analyz-
ing characteristics of an exercise of a user based on a change
in a heart rate (HR) of the user using an exercise managing
apparatus.

[0037] FIG. 6 illustrates an example of a method of analyz-
ing characteristics of an exercise based on a change in an HR
using an exercise managing apparatus in a case in which a
user performs an exercise at various intensities.

[0038] FIG. 7A illustrates an example of an exercise man-
aging apparatus displaying a result of evaluating exercise
effects.

[0039] FIG. 7B illustrates an example of an exercise man-
aging apparatus displaying a result of evaluating exercise
effects.

[0040] FIG. 8 is a flowchart illustrating an example of an
exercise managing method.

[0041] Throughout the drawings and the detailed descrip-
tion, unless otherwise described or provided, the same draw-
ing reference numerals will be understood to refer to the same
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elements, features, and structures. 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 convenience.

DETAILED DESCRIPTION

[0042] 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 systems, apparatuses and/or methods described herein
will be apparent to one of ordinary skill in the art. The pro-
gression of processing steps and/or operations described is an
example; however, the sequence of and/or operations is not
limited to that set forth herein and may be changed as is
known in the art, with the exception of steps and/or 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.

[0043] 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
will be thorough and complete, and will convey the full scope
of the disclosure to one of ordinary skill in the art.

[0044] FIG. 1 illustrates an example of a method of oper-
ating an exercise managing apparatus.

[0045] The exercise managing apparatus may analyze or
evaluate an exercise performed by auser. Further, the exercise
managing apparatus may suggest an exercise objective to the
user, and may manage exercise performance records and
exercise schedules that are personal to the user. The exercise
managing apparatus may adjust the exercise objective set for
the user based on a result of analyzing the exercise performed
by the user, and may guide the user to an optimized exercise
objective or exercise course.

[0046] The exercise managing apparatus may analyze the
exercise performed by the user based on heart rate (HR)
information measured while the user is performing the exer-
cise. The HR information may be measured using a sensor
embedded in the exercise managing apparatus or with an
external sensor that detects one or more biosignal of the user;
however, the present disclosure is not limited thereto. The
exercise managing apparatus may provide the result of ana-
lyzing the exercise to the user, and set the optimized exercise
objective or exercise course for the user based on the result of
analyzing. The analyzing may involve the use of one or more
computer processor and memory storage found in the exer-
cise managing apparatus.

[0047] To achieve desired exercise effects, accurate calcu-
lation of the exercise quantity may be significant. The exer-
cise quantity may be determined based on the exercise inten-
sity and the exercise duration, and the exercise intensity may
be determined based on an HR. In general, the higher the
exercise intensity, the higher the HR used to perform the
exercise at the corresponding exercise intensity. Thus, a high
HR detected while an exercise is being performed may indi-
cate a high intensity of the exercise being performed.

[0048] The exercise managing apparatus may determine a
total exercise quantity based on HRs measured at a body of a
user. The exercise managing apparatus may determine a
cumulative HR based on HR information of the user, and
analyze the exercise performed by the user based on the
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cumulative HR. The cumulative HR may refer to a cumulative
sum of HRs reflecting an exercise intensity for each time
period.

[0049] The exercise managing apparatus may determine
the total quantity of the exercise performed by the user and a
quantity of the exercise performed at various exercise inten-
sities based on the cumulative HR and store the quantities in
a memory of the exercise managing apparatus. In addition,
the exercise managing apparatus may determine a ratio of
anaerobic metabolism to aerobic metabolism used during the
exercise based on the cumulative HR. Metabolism refers to a
series of chemical reactions that occur in the body to generate
energy used for an exercise. The aerobic metabolism may
require oxygen to generate energy, whereas the anaerobic
metabolism may not require oxygen.

[0050] According to one example, the exercise managing
apparatus may be embedded in and may operate within a
wearable device 110. In the example illustrated in FIG. 1, the
wearable device 1101is a wrist-worn device provided in a form
of a watch or a bracelet. When a user 120 exercises while
wearing the wearable device 110, the exercise managing
apparatus may analyze with a processor the characteristics of
the exercise performed by the user 120 based on HR infor-
mation measured at a wrist of the user 120. The HR informa-
tion may be measured with a sensor provide on a bottom
surface of the wearable device 110 that contacts the user.
[0051] The exercise managing apparatus may provide a
result of analyzing the exercise to the user 120. For example,
the exercise managing apparatus may display a result of ana-
lyzing an exercise currently being performed and preset exer-
cise objective information. In addition, the exercise managing
apparatus may indicate to the user 120 that a predetermined
condition related to the exercise is achieved, through an audio
signal, oscillation, or a change in brightness of a display. For
example, when a preset target exercise duration elapses or
when a target exercise quantity is achieved, the exercise man-
aging apparatus may output a pre-stored audio signal through
a speaker, generate oscillation, or continually change a
brightness of the display. The wearable device 110 may
include a display screen, a microphone, a speaker or other
input/output device.

[0052] The wearable device 110 including the exercise
managing apparatus may interoperate with a terminal device
130 via a transmitter and a receiver, and may share data with
the terminal device 130. For example, the result of analyzing
the exercise or the HR signals measured at the wrist of the user
120 may be transmitted to the terminal device 130. In addi-
tion, the terminal device 130 may transmit, to the exercise
managing apparatus, exercise objective data or exercise
record data related to previously performed exercises. The
terminal device 130 may store the result of analyzing the
exercise received from the exercise managing apparatus in a
memory of the terminal device 130, and may manage the
exercise record data and the exercise objective data ofthe user
120 through exercise contents.

[0053] In another example, the exercise managing appara-
tus may be embedded and operate in the terminal device 130.
The wearable device 110 may be worn on the wrist of the user
120, and measure HR signals of the user 120 at the wrist. The
wearable device 110 may amplify and filter the measured HR
signals, or convert the analog HR signals into digital signals.
The wearable device 110 may transmit the converted digital
HR signals to the terminal device 130. The exercise managing
apparatus included in the terminal device 130 may analyze

Apr. 28,2016

characteristics of the exercise performed by the user 120
based on the HR information received from the wearable
device 110. The exercise managing apparatus may display a
result of the analyzing on a display screen or store the result
in a memory. In addition, the exercise managing apparatus
may manage exercise record data and exercise objective data
of the user 120 through exercise contents.

[0054] Hereinafter, an example of a method of analyzing
and evaluating an exercise performed by a user based on HR
information using an exercise managing apparatus will be
described in detail.

[0055] FIG. 2 illustrates another example of a method of
operating an exercise managing apparatus 220.

[0056] AnHR sensing device 210 may measure HR signals
at a body of a user. The HR sensing device 210 may measure
the HR signals by sensing potential signals of a body part at
which heartbeats of the user are found. For example, the HR
sensing device 210 may include a sensor that measures the
HR signals of the user at a chest, finger tips, a wrist, or a
forearm of the user. HR signals measured while the user is
exercising may be transmitted to the exercise managing appa-
ratus 220.

[0057] The exercise managing apparatus 220 may analyze
or evaluate an exercise performed by the user based onthe HR
information received from the HR sensing device 210. The
exercise managing apparatus 220 may determine a cumula-
tive HR indicating a cumulative sum of HRs based on the HR
information, and analyze the exercise of the user based on the
cumulative HR. The exercise managing apparatus 220 may
evaluate, based on the cumulative HR, a total quantity of the
exercise performed by the user, a usage ratio of anaerobic
metabolism to aerobic metabolism, or whether an exercise
objective is achieved. For descriptions of the exercise man-
aging apparatus 220, reference may be made to descriptions
of an exercise managing apparatus 310 of FIG. 3 or an exer-
cise managing apparatus 410 of FIG. 4.

[0058] A result of analyzing characteristics of the exercise
may be provided to the user through an interface device
connected to the exercise managing apparatus 220, or trans-
mitted to a server 230. The exercise managing apparatus 220
may transmit the result of analyzing the exercise to the server
230 through networks including, for example, the Internet, an
intranet, a wired and wireless communications network, or a
mobile communications network.

[0059] The server 230 may receive exercise record data,
exercise analysis data, or personal data of the user from the
exercise managing apparatus 220. The exercise record data
may include record information related to exercises previ-
ously performed by the user, and the exercise analysis data
may include information about a result of analyzing exercises
previously performed by the user. The personal data may
include information about a gender, an age, a height, and a
weight of the user.

[0060] The server 230 may store and manage data received
from the exercise managing apparatus 220, and transmit data
requested by the exercise managing apparatus 220 to the
exercise managing apparatus 220. The server 230 may
include a memory, one or more processor, a transmitter, a
receiver and the like. The server 230 may manage exercise
records of the user through exercise contents, and set an
exercise guide such as, for example, an exercise objective or
an exercise course suitable for the user. The exercise guide set
by the server 230 may be transmitted to the exercise managing
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apparatus 220, and the exercise managing apparatus 220 may
guide the user to perform an exercise based on the exercise
guide.

[0061] FIG. 3isa block diagram illustrating an example of
a configuration of the exercise managing apparatus 310.
[0062] Referring to FIG. 3, the exercise managing appara-
tus 310 includes an interface unit 320 and an exercise man-
ager 330. An operation of the exercise manager 330 may be
performed by at least one processor. The interface unit may
include at least one processor and may communicate with a
sensing device, a sensor, a camera and the like.

[0063] Forexample, the interface unit 320 may receive HR
information measured at a body of a user. The interface unit
320 may receive HR information transmitted from an HR
sensing device (not shown), and transmit the received HR
information to the exercise manager 330. The exercise man-
ager 330 may include one or more computer processor.
[0064] The exercise manager 330 may analyze character-
istics of an exercise performed by the user based on the HR
information. The exercise manager 330 may determine an
intensity of the exercise performed by the user based on the
HR information. In general, an HR increases in proportion to
an exercise intensity. The exercise manager 330 may deter-
mine the intensity of the exercise performed by the user based
on the foregoing characteristic.

[0065] The exercise manager 330 may determine a cumu-
lative HR indicating a cumulative sum of HRs based on the
HR information, and analyze the exercise of the user based on
the determined cumulative HR.

[0066] The exercise manager 330 may determine a first
cumulative HR based on actual HRs measured from a start
time of the exercise. The exercise manager 330 may deter-
mine the first cumulative HR by continuously accumulating
HRs measured from a point in time at which an HR starts to
increase after the user initiates an exercise. For example, the
exercise manager 330 may determine the first cumulative HR
by summing up the actual HRs measured from the start time
of the exercise to an end time of the exercise.

[0067] Theexercise manager 330 may determine a quantity
of the exercise performed by the user based on the first cumu-
lative HR. An exercise quantity may be determined based on
an exercise intensity and an exercise duration, and the exer-
cise intensity may be determined based on HRs. A value of the
first cumulative HR corresponding to the cumulative sum of
the actual HRs may correspond to a value of the total quantity
of the exercise performed by the user.

[0068] The exercise manager 330 may determine a second
cumulative HR in an exercise period of the user based on an
HR in a steady state. The exercise manager 330 may deter-
mine the second cumulative HR based on a mean HR in a
steady state period and a duration of the exercise. For
example, the exercise manager 330 may determine a value
obtained by multiplying the mean HR in the steady state
period by the total duration of the exercise to be the second
cumulative HR. The steady state period may refer to a time
period during which a steady state is reached.

[0069] Theexercise manager 330 may determine the HR in
the steady state based on the HR information. The steady state
may refer to a state in which an HR of the user gradually
increases and is maintained almost uniformly without great
changes after the user initiates an exercise. The exercise man-
ager 330 may determine that the HR reaches the steady state
when a change in the HR of the user or an elapsed time of the
exercise satisfies apreset condition. For example, the exercise
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manager 330 may determine that the HR of the user reaches
the steady state when a predetermined time period elapses
after the exercise is initiated, or when an increment in the HR
decreases to be within a predetermined range after the exer-
cise is initiated.

[0070] The exercise manager 330 may determine a ratio of
anaerobic metabolism to aerobic metabolism used while the
user is exercising, based on the first cumulative HR and the
second cumulative HR. The exercise manager 330 may deter-
mine the usage ratio of the anaerobic metabolism during the
exercise period during which the user performs the exercise
based on a difference between the second cumulative HR and
the first cumulative HR. Conversely, a value obtained by
subtracting the difference between the second cumulative HR
and the first cumulative HR from the second cumulative HR
may correspond to an exercise quantity related to the aerobic
metabolism.

[0071] For an aerobic metabolism that produces energy
using oxygen to occur during an exercise, an oxygen uptake
sufficient to produce the energy required during the exercise
may be required. When a user initiates an exercise in a rest
state, the oxygen uptake may start to gradually increase to
keep up with the energy use of the body. However, the user
may not immediately take in an amount of oxygen sufficient
to satisfy an amount of oxygen demand by the exercising
body. In general, a steady state in which an amount of oxygen
demand equals to an oxygen uptake may be reached within
about five minutes after an exercise is initiated. In such a
steady state, aerobic metabolism may be enabled. A state
before the steady state is reached may be referred to as an
oxygen deficit state. In the oxygen deficit state, energy
required for an exercise may be generated by anaerobic
metabolism.

[0072] The second cumulative HR determined based on the
HR in the steady state may indicate that the entire exercise is
performed through both aerobic metabolism and anaerobic
metabolism. Conversely, the first cumulative HR correspond-
ing to a cumulative value of actual HRs measured after the
exercise 1s initiated may include a portion corresponding to
the aerobic metabolism, excluding an oxygen deficit state
after the exercise is initiated and before the steady state is
reached. Thus, the difference between the second cumulative
HR and the first cumulative HR may reflect a portion of the
exercise performed by the anaerobic metabolism, rather than
the aerobic metabolism.

[0073] Theuser may receive exercise objective data in rela-
tion to an exercise to be performed from the exercise manag-
ing apparatus 310. For example, the user may receive an
exercise objective such as an exercise type, an exercise dura-
tion, an exercise intensity, and an exercise intensity for an
exercise duration, for example.

[0074] The exercise manager 330 may evaluate a result of
performing the exercise based on exercise objective data set
by the user. The exercise manager 330 may determine
whether HRs measured while the user is exercising reaches a
target HR, or whether a cumulative HR calculated during the
exercise reaches a target cumulative HR. The target cumula-
tive HR may indicate a demand for a cumulative HR with
respect to the target HR.

[0075] Theexercise manager 330 may evaluate the exercise
of the user based on the target cumulative HR and the second
cumulative HR determined based on the HR in the steady
state, and may determine a result of the evaluating. The result
ofthe evaluating may include an exercise performance excess
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or shortfall rate indicating an excess portion or a shortfall
portion of the quantity of the exercise performed by the user
with respect to a target exercise quantity. The exercise man-
ager 330 may calculate a difference between the second
cumulative HR and the target camulative HR after the steady
state is reached, and determine the exercise performance
excess or shortfall rate based on a ratio of the second cumu-
lative HR after the steady state is reached to the difference.
[0076] When the user performs an exercise at a uniform
intensity in the entire exercise period, an HR may be main-
tained uniformly without great changes after reaching a
steady state. Conversely, the user may complexly perform an
exercise at various intensities. In this example, an HR may be
out of a steady state at a point in time an exercise intensity
changes, and increase or decrease until another steady state is
reached. For example, when a user increases an exercise
intensity to a speed of 10 kilometers per hour (km/h) while
running at a speed of 8 km/h, an HR of the user may be in a
steady state first, start to increase from the point in time at
which the user started to run at the speed of 10 km/h, and
reach a new steady state.

[0077] Thecumulative HR may be used to analyze or evalu-
ate an exercise having a uniform intensity and an exercise
having various intensities as described above. When the user
performs an exercise at various intensities, the exercise man-
ager 330 may divide the entire exercise period into a plurality
of exercise periods based on the HR in the steady state and the
respective exercise intensities, and determine the first cumu-
lative HR or the second cumulative HR in each of the divided
exercise periods. The exercise manager 330 may determine
the first cumulative HR in the entire exercise period by sum-
ming up first cumulative HRs in the respective exercise peri-
ods, or determine the first cumulative HR with respect to the
entire exercise period by continuously accumulating actual
HRs measured from a start time of the exercise. The exercise
manager 330 may determine the second cumulative HR in the
entire exercise period by summing up second cumulative HRs
in the respective exercise periods. The exercise manager 330
may analyze the exercise performed by the user based on the
first cumulative HR and the second cumulative HR deter-
mined with respect to the entire exercise period, and output a
result of the analyzing.

[0078] The exercise manager 330 may compare exercise
analysis result data to preset exercise objective data, and
generate exercise evaluation data including evaluation infor-
mation of the exercise performed by the user. The exercise
manager 330 may provide the exercise analysis result data
and the exercise evaluation data to the user.

[0079] The exercise evaluation data may include, for
example, evaluation information regarding whether a total
quantity ofthe exercise performed by the user reaches a target
exercise quantity, or whether the exercise is performed con-
tinuously during a target exercise duration. The exercise
objective data may include data related to at least one of an
exercise type to be performed by the user, a target exercise
quantity, a target HR or target exercise intensity, and a target
exercise duration. In an example, the exercise objective data
may be set directly by an input provided by the user. For
example, the user may directly set an exercise type desired to
be performed, a target exercise duration, or a target exercise
quantity.

[0080] The exercise manager 330 may update the exercise
objective data set for the user based on a result of analyzing
the exercise. The exercise manager 330 may determine
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whether a preset exercise objective is achieved as a result of
performing the exercise, and may determine whether an exer-
cise objective set for the user is to be adjusted.

[0081] For example, when the exercise objective is
achieved as the result of performing the exercise, the exercise
manager 330 may upgrade the exercise objective, for
example, increase the exercise intensity or the exercise dura-
tion for an exercise to be performed later by the user. Con-
versely, when the exercise objective is not achieved as the
result of performing the exercise, the exercise manager 330
may downgrade the exercise objective, for example, decrease
the exercise intensity or the exercise duration for an exercise
to be perfornmed later by the user.

[0082] The exercise managing apparatus 310 may set an
exercise objective suitable for characteristics for each user
based on HR information detected in exercise periods of
users, and evaluate exercises performed by the users through
quantification.

[0083] FIG. 4 is a block diagram illustrating another
example ofa configuration of an exercise managing apparatus
410.

[0084] Referring to FIG. 4, the exercise managing appara-
tus 410 includes an HR measurer 420, an exercise manager
430, a display unit 440 and a data storage 450. The exercise
managing apparatus 410 includes one or more sensor, and the
exercise manager 430 includes at least one processor. An
operation of the exercising manager 430 may be performed
by at least one processor. The processor may store or retrieve
information from the data storage 450.

[0085] According to one example, the HR measurer 420
may be attached to a body of a user, and may measure HR
signals of the user during an exercise period of the user. The
HR measurer 420 may measure the HR signals at the body of
the user using an electromyography (EMG) sensor or an HR
measuring sensor configured to sense potential signals at the
body of the user. The HR measurer 420 may transmit HR
information measured at the body of the user to the exercise
manager 430.

[0086] The exercise manager 430 may include at least one
processor and may analyze the exercise performed by the user
based on the HR information. The exercise manager 430 may
determine a cumulative HR indicating a cumulative sum of
HRs based on the HR information, and analyze characteris-
tics of the exercise performed by the user based on the deter-
mined cumulative HR. The cumulative HR may include a first
cumulative HR determined based on actual HRs measured
from a start time of the exercise, and a second cumulative HR
determined based on an HR in a steady state.

[0087] The exercise manager 430 may determine the first
cumulative HR by continuously accumulating HRs measured
from a point in time at which an HR starts to increase after the
user initiates the exercise. The exercise manager 430 may
determine a total quantity of the exercise performed by the
user based on the first cumulative HR.

[0088] The exercise manager 430 may determine the sec-
ond cumulative HR in the exercise period of the user based on
the HR in the steady state. When a change in the HR of the
user or an elapsed time of the exercise satisfies a preset
condition, the exercise manager 430 may determine that the
HR of the user reaches the steady state. The exercise manager
430 may determine the second cumulative HR based on a
mean HR in a steady state period and a duration of the exer-
cise.
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[0089] The exercise manager 430 may determine a ratio of
anaerobic metabolism to aerobic metabolism used during the
exercise of the user based on the first cumulative HR and the
second cumulative HR. The exercise manager 430 may deter-
mine the ratio of the anaerobic metabolism used in a time
period during which the exercise is performed based on a
difference between the second cumulative HR and the first
cumulative HR.

[0090] Theexercise manager 430 may evaluate the exercise
performed by the user based on exercise objective data set for
the user. The exercise manager 430 may compare exercise
analysis result data to the preset exercise objective data, and
generate exercise evaluation data including evaluation infor-
mation of the exercise performed by the user. The exercise
objective data may include at least one of an exercise type, a
target exercise quantity, an exercise intensity, and a target
exercise duration.

[0091] The exercise manager 430 may determine a result of
evaluating the exercise based on the second cumulative HR
determined based on the HR in the steady state and a target
cumulative HR. For example, the exercise manager 430 may
calculate a difference between the second cumulative HR
after the steady state is reached and the target cumulative HR,
and determine an exercise performance excess or shortfall
rate based on a ratio of the second cumulative HR after the
steady state is reached to the difference. The exercise man-
ager 430 may update the exercise objective data set for the
user based on a result of analyzing the exercise. For descrip-
tions of the exercise manager 430, reference may be made to
the descriptions of the exercise manager 330 of FIG. 3.
[0092] The display unit 440 may display the result of ana-
lyzing the exercise performed by the user. The display unit
440 may display the exercise objective data set for the user
and the exercise evaluation data. For example, the display unit
440 may display a target HR for the user, a target cumulative
HR, a currently measured HR, a cumulative HR determined
until a current exercise time, an exercise performance excess
rate, or a usage ratio of anaerobic metabolism to aerobic
metabolism. The display unit 440 includes a hardware com-
ponent such as a touch screen, a display screen, an LCD
display screen, a LED display screen, an OLED display
screen, a projector for projecting an image on a screen, or the
like.

[0093] FIG. 5illustrates an example of a method of analyz-
ing characteristics of an exercise of a user based on a change
in an HR of the user using an exercise managing apparatus.
[0094] A graph of FIG. 5 illustrates a change in the HR of
the user for approximately thirty minutes from a start time of
the exercise to an end time of the exercise. As shown in the
graph, the HR does not immediately reach the target HR
required to maintain the normal exercise level upon initiation
of the exercise. Rather, the HR gradually increases with a bit
of delay time until the HR reaches a steady state.

[0095] For example, when a user initiates running at a
speed of 8 km/h on exercise equipment such as a treadmill, an
HR ofthe user may gradually increase from an HR measured
in a rest state, reach an HR suitable for maintaining the speed
of 8 km/h, and be maintained uniformly without great
changes in a subsequent time period. A state in which an HR
is maintained uniformly without great changes from a prede-
termined time period after an exercise is initiated may be
referred to as the steady state.

[0096] The exercise managing apparatus may determine
various parameters to be used to evaluate the exercise of the
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user based on a change in the HR occurring during the exer-
cise of the user. The exercise managing apparatus may evalu-
ate the exercise performed by the user based on the deter-
mined parameters. The exercise managing apparatus may
selectively determine parameters to be used based on evalu-
ation items.

[0097] Atarget HR refers to an HR assumed to be measured
in a steady state during an exercise, and may be predeter-
mined for a user. For example, the target HR may be an HR to
be achieved by the user in the steady state to achieve exercise
effects suggested in an exercise prescription. A resting HR
refers to an HR in a rest state before the user initiates an
exercise. In the example illustrated in FIG. 5, it is assumed
that the resting HR is 60 beats per minute (bpm).

[0098] A target cumulative HR refers to a demand for a
cumulative HR with respect to a target HR. The target cumu-
lative HR may be used to determine a sum of an aerobic
exercise quantity and an anaerobic exercise quantity based on
the target HR. The target cumulative HR may be determined
by multiplying a target HR by an exercise duration, as
expressed by, for example, Equation 1.

Target cumulative HR=Target HRxExercise duration [Equation 1]
[0099] A measured HR refers to an actual HR measured
during an exercise of a user. HR ., refers to an HR in a
steady state. In the example illustrated in F1G. 5, it is assumed
that the HR of the user reaches the steady state within a
maximum of five minutes. For example, the exercise manag-
ing apparatus may determine a mean HR in a steady state

period to be HR .., .-

[0100] A first cumulative HR refers to a cumulative sum of
actual HRs measured in an exercise period of the user. A total
quantity of the exercise actually performed by the user may be
determined based on the first cumulative HR. The first cumu-
lative HR may be determined by summing up all HRs mea-
sured from a start time of the exercise to an end time of the
exercise, as expressed by, for example, Equation 2.

First cumulative HR=5,_,,,."" Measured HR, [Equation 2]
[0101] A second cumulative HR refers to a cumulative HR
determined based on an HR in the steady state. The second
cumulative HR may be used to determine a sum of an aerobic
exercise quantity and an anaerobic exercise quantity based on
the HR in the steady state. The second cumulative HR may be
determined by multiplying HR by an exercise duration,

steady
as expressed by, for example, Equation 3.

Second cumulative HR=HR,. .4 xExercise duration [Equation 3]

[0102] AHR,,.,, refers to a difference between measured
HR,.,, corresponding to an HR measured in the steady state

period and a target HR, as expressed by Equation 4.

AHR,,..4=Measured HR,,..,,~Target HR [Equation 4]

[0103] AHR,,., may be used as an evaluation index to
evaluate whether the quantity of the actually performed exer-
cise is greater than, equal to, or less than an exercise objective

set for the user.

[0104] AHR Sumy,,,,, refers to a sum of AHR,,,, 8. AHR
Sum,,,,,, may be determined by summing up AHR, .5
from a start time of the steady state to the end time of the

exercise, as expressed by Equation 5.
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end [Equation 5]
AHR S UMsteady = Z AH, eready

i=steady state

[0105] AHR Sum,,,,, may be used as an evaluation index
to evaluate whether a quantity of an exercise actually per-
formed after the steady state is reached is greater than, equal
to, or less than a target exercise quantity, in comparison to the
exercise objective after the user ends the exercise. AHR Sum-
steady MY be determined based on the measured HR in the
steady state period. Thus, AHR Sum may reflect a por-

steady
tion related to an aerobic exercise.

[0106] HR,, ., refers to aportion corresponding to an exet-
cise quantity related to anaerobic metabolism during the
actual exercise. HR ., may be a difference between the
second cumulative HR and the first cumulative HR, as
expressed by Equation 6.

HR e =Second cumulative//R-First cumulative /R [Equation 6]

[0107] HR,,j.,, may beused to determine a usage degree of
the anaerobic metabolism during the exercise. The exercise
managing apparatus may determine a ratio of HR .., to the
second cumulative HR to be a ratio of the anaerobic metabo-
lism used in the exercise period. A usage ratio of aerobic
metabolism may be obtained by subtracting the ratio of the
anaerobic metabolism from the entire ratio.

[0108] Hereinafter, an example of a method ofanalyzing an
exercise ofa user using an exercise managing apparatus based
on the HR information shown in the graph of FIG. 5 will be
described. Here, an exercise managing method in a case in
which the user having a set target HR of 134 bpm runs will be
described. It may be assumed that a total exercise duration
suggested to the user is 30 minutes, and a steady state is
reached at a point in time at which five minutes passes after an
exercise is initiated. The exercise managing apparatus may
analyze characteristics of the exercise performed by the user
as follows.

[0109] (1) Target HR for the user: 134 bpm

[0110] (2) Target cumulative HR after steady state is
reached=134x25 minx60 sec=201,000 beats

[0111] The target cumulative HR may be determined by
multiplying a target HR by an exercise duration, as expressed
by Equation 1, and calculated in second units.

[0112] (3)HR,,,,: 137.4 bpm

steady*
[0113] HR,,.,,, denotes an HR in the steady state, and
reflects an intensity of the actually performed exercise. When
it is assumed that the steady state is reached within five
minutes after the user initiates the exercise, the exercise man-
aging apparatus may determine a mean HR calculated in a

steady state period within five minutes to be HR

steady*
[0114] (4) Second cumulative HR after steady state is

reached=137.4x25 minx60 sec=206,100 beats

[0115] The exercise managing apparatus may calculate the
second cumulative HR after the steady state is reached, based

on HR_,,,, and Bquation 3, as expressed in the above item
4.
[0116] The exercise managing apparatus may calculate a

value of AHR Sum,,, .. based on the second cumulative HR
after the steady state is reached and the target cumulative HR,
as expressed by Equation 7.
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AHR Sumyeq, = Second cumulative HR — [Equation 7]

Target cumulative HR
=206,100 - 201,000

=5,100 beats

[0117] Theexercise managing apparatus may determine an
exercise performance excess or shortfall rate based on AHR
Sum,,. ., determined after the steady state is reached and the
target cumulative HR, based on Equation 7. The exercise
performance excess or shortfall rate may indicate an excess
portion or a shortfall portion of a total quantity of the exercise
actually performed by the user with respect to a target exer-
cise quantity. The exercise managing apparatus may calculate
an exercise performance excess rate based on a ratio of AHR
Sum,,, ., after the steady state is reached to the target cumu-
lative HR after the steady state is reached, as expressed by, for
example, Equation 8.

[Equation 8]

Exercise performance excess rate (%) = AHR Sumggqq, + Target
cumulative HR x 100
=5,100+201,000x 100
=2.5%

[0118] The exercise performance excess or shortfall rate
may be used as a criterion to determine whether the exercise
objective data set for the user is to be updated. For example,
when the exercise performance excess rate is higher than a
preset target value, the exercise managing apparatus may
upgrade an exercise intensity to be applied to a future exer-
cise. Conversely, when the exercise performance excess rate
is lower than the preset target value, the exercise managing
apparatus may downgrade the exercise intensity to be applied
to a future exercise.

[0119] FIG. 6 illustrates an example of a method of analyz-
ing characteristics of an exercise based on a change in an HR
using an exercise managing apparatus in a case in which a
user performs an exercise at various intensities.

[0120] Whenauser performs acomplicated combination of
exercises having various intensities, an HR may increase or
decrease and then reach a steady state in time periods with
respect to the intensities of the respective exercises. A graph
of FIG. 6 illustrates changes in an intensity of an exercise
performed by a user at boundaries of respective exercise
periods 610, 620, 630, and 640. At a point in time at which the
exercise intensity changes, an HR may increase or decrease
until a new steady state is reached.

[0121] The exercise managing apparatus may divide the
entire exercise period into the plurality of exercise periods
610, 620, 630, and 640 based on the exercise intensities, and
determine a first cumulative HR and a second cumulative HR
with respect to each of the exercise periods 610, 620, 630, and
640. The exercise managing apparatus may determine a first
cumulative HR with respect to the entire exercise period by
summing up first cumulative HRs of the respective exercise
periods 610, 620, 630, and 640, or determine the first cumu-
lative HR with respect to the entire exercise period by con-
tinuously accumulating HRs measured in the entire exercise
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period. The exercise managing apparatus may determine a
second cumulative HR with respect to the entire exercise
period by summing up second cumulative HRs of the respec-
tive exercise periods 610, 620, 630, and 640. The exercise
managing apparatus may analyze characteristics of the exer-
cise performed by the user based on the first cumulative HR
and the second cumulative HR determined with respect to the
entire exercise period, and provide a result of the analyzing to
the user.

[0122] For example, when an exercise intensity changes at
a predetermined point in time while the user is exercising, the
exercise managing apparatus may determine an excess por-
tion or a shortfall portion of the quantity of the exercise
performed by the user with respect to a target exercise quan-
tity based on a target cumulative HR after a steady state set in
the corresponding exercise quantity is reached and a first
cumulative HR actually measured after the steady state is
reached. The exercise managing apparatus may calculate a
value of HR 4, with respect to the entire exercise period by
summing up values of HR 4, corresponding to areas 615,
625, and 635 and subtracting a value of HR ;. , correspond-
ing to an area 645. The area 645 may be a recovery area in
which an exercise intensity decreases to be lower than an
intensity of the exercise performed in the previous exercise
period 630. The value of HR ., ., corresponding to the area
645 may be excluded from the value of HR 4, with respect
to the entire exercise period.

[0123] FIGS. 7A and 7B illustrate an example of an exer-
cise managing apparatus displaying a result of evaluating
exercise effects.

[0124] The exercise managing apparatus may manage an
exercise activity of a user using exercise contents, and the user
may efficiently perform an exercise through the exercise con-
tents. The exercise contents may be specifically designed for
the user. The user may receive exercise objectives set for the
user, as shown in FIG. 7A, before an exercise is initiated. The
user may receive the exercise objectives such as, for example,
a target exercise quantity, a target exercise duration, and a
target exercise intensity. The exercise intensity may be con-
tinuously fixed or variable during the exercise duration based
on a selection of the user.

[0125] When the user initiates an exercise, the exercise
managing apparatus may analyze the exercise performed by
the user based on a change in an HR measured at a body of the
user, and may display a result of the analyzing in real time.
For example, the exercise managing apparatus may display a
current cumulative HR determined based on HR information
until a current point in time at which the user is performing the
exercise, an exercise performance excess or shortfall rate
until the current point in time, and an anaerobic/aerobic
metabolism rate, as shown in FIG. 7B. In addition, the exer-
cise managing apparatus may display a target HR and a target
cumulative HR set for the user along with an HR currently
measured on a display screen. The user may verify a change
in an exercise state of the user based on the displayed infor-
mation.

[0126] FIG. 8 is a flowchart illustrating an example of an
exercise managing method.

[0127] Referring to FIG. 8, an exercise managing apparatus
measures HRs of a user in operation 810. The exercise man-
aging apparatus may measure HR signals at abody of the user
using an EMG sensor or an HR measuring sensor configured
to sense potential signals from the surface of the body of the
user.
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[0128] 1In operation 820, the exercise managing apparatus
determines a cumulative HR indicating a cumulative sum of
HRs based on the HR information of the user. The exercise
managing apparatus may determine a first cumulative HR
based on actual HRs measured from a start time of an exer-
cise. For example, the exercise managing apparatus may
determine the first cumulative HR by continuously accumu-
lating the HRs from the start time of the exercise to an end
time of the exercise, as expressed by Equation 2.

[0129] In addition, the exercise managing apparatus may
determine a second cumulative HR based on an HR in a
steady state. For example, the exercise managing apparatus
may determine the second cumulative HR based on a mean
HR in a steady state period and an exercise duration, as
expressed by Equation 3.

[0130] In operation 830, the exercise managing apparatus
analyzes characteristics of the exercise performed by the user
based on the cumulative HR determined in operation 820. The
exercise managing apparatus may determine whether a preset
exercise objective is achieved as a result of performing the
exercise determined based on the cumulative HR. For
example, the exercise objective may include at least one of an
exercise duration, an exercise intensity, and an exercise quan-
tity.

[0131] The exercise managing apparatus may determine a
ratio of anaerobic metabolism to aerobic metabolism used
during the exercise of the user based on the first cumulative
HR and the second cumulative HR. The exercise managing
apparatus may determine the ratio of the anaerobic metabo-
lism used in a time period during which the exercise is per-
formed based on a difference between the second cumulative
HR and the first cumulative HR.

[0132] The exercise managing apparatus may determine a
total quantity of the exercise performed by the user based on
the first cumulative HR. In addition, the exercise managing
apparatus may determine a result of evaluating the exercise,
for example, an exercise performance excess or shortfall rate,
based on the second cumulative HR after the steady state is
reached and a target cumulative HR. For example, the exer-
cise managing apparatus may determine the exercise perfor-
mance excess or shortfall ratio based on a difference between
the second cumulative HR after the steady state is reached and
the target cumulative HR.

[0133] In operation 840, the exercise managing apparatus
provides a result of the analyzing to the user. The result may
be provided via an output device. The exercise managing
apparatus may, for example, display the first cumulative HR
onadisplay screen until a current point in time of the exercise,
the exercise performance excess or shortfall rate, and the
usage ratio of the anaerobic metabolism to the aerobic
metabolism. The exercise managing apparatus may provide
the overall result of analyzing the exercise to the user, and
update exercise objective data set for the user after the user
ends the exercise. For example, the exercise managing appa-
ratus may upgrade or downgrade an exercise objective for an
exercise to be performed by the user in the future, based on
whether the exercise objective is achieved as the result of
performing the exercise. As described above, the exercise
managing apparatus may analyze an exercise of a user based
on HR information, and provide the user with an optimized
exercise objective or exercise program suitable for a current
state of the user.

[0134] The various modules, elements, and methods
described above may be implemented using one or more
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hardware components, one or more software components, or
a combination of one or more hardware components and one
or more software components.

[0135] 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 com-
ponents include resistors, capacitors, inductors, power sup-
plies, frequency generators, operational amplifiers, power
amplifiers, low-pass filters, high-pass filters, band-pass fil-
ters, analog-to-digital converters, digital-to-analog convert-
ers, and processing devices.

[0136] 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 soft-
ware components may be implemented by one processing
device, or one software component may be implemented by
two or more processing devices, or two or more software
components may be implemented by two or more processing
devices.

[0137] 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 to
logic unit, a digital signal processor, a microcomputer, a
field-programmable array, a programmable logic unit, a
microprocessor, or any other device capable of running soft-
ware 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 process-
ing 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 ele-
ments. For example, a processing device may include one or
more processors, or one or more processors and one or more
controllers. In addition, different processing configurations
are possible, such as parallel processors or multi-core proces-
SOTS.

[0138] A processing device configured to implement a soft-
ware 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 soft-
ware comporent to perform an operation A, an operation B,
and an operation C may have various configurations, such as,
for exaniple, a processor configured to implement a software
component to perform operations A, B, and C; a first proces-
sor configured to implement a software component to per-
form operation A, and a second processor configured to
implement a software component to perform operations B
and C; a first processor configured to implement a software
component to perform operations A and B, and a second
processor configured to implement a software component to
perform operation C; a first processor configured to imple-
ment a software component to perform operation A, a second
processor configured to implement a software component to
perform operation B, and a third processor configured to
implement a software component to perform operation C; a
first processor configured to implement a software compo-
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nent to perform operations A, B, and C, and a second proces-
sor configured to implement a software component to per-
form to operations A, B, and C, or any other configuration of
one or more processors each implementing one or more of
operations A, B, and C. Although these examples refer to
three operations A, B, C, the number of operations that may
implemented is not limited to three, but may be any number of
operations required to achieve a desired result or perform a
desired task.

[0139] 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 correspond-
ing descriptions as provided herein.

[0140] Sofiware orinstructions for controlling a processing
device to implement a software component may include a
computer program, a piece of code, an instruction, or some
combination thereof, for independently or collectively
instructing or configuring the processing device to perform
one or more desired operations. The software or instructions
may include machine code that may be directly executed by
the processing device, such as machine code produced by a
compiler, and/or higher-level code that may be executed by
the processing device using an interpreter. The software or
instructions and any associated data, data files, and data struc-
tures may be embodied permanently or temporarily in any
type of machine, component, physical or virtual equipment,
computer storage medium or device, or a propagated signal
wave capable of providing instructions or data to or being
interpreted by the processing device. The software or instruc-
tions and any associated data, data files, and data structures
also may be distributed over network-coupled computer sys-
tems so that the software or instructions and any associated
data, data files, and data structures are stored and executed in
a distributed fashion.

[0141] While this disclosure includes specific examples, it
will be apparent to one of ordinary skill in the art that various
changes in form and details may be made in these examples
without departing from the spirit and scope of the claims and
their equivalents. The examples described herein are to be
considered in a descriptive sense only, and not for purposes of
limitation. Descriptions of features or aspects in each
example are to be considered as being applicable to similar
features or aspects in other examples. Suitable results may be
achieved if the described techniques are performed in a dif-
ferent 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 disclo-
sure 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 managing method comprising:

determining, with a processor, a cumulative heart rate (HR)

corresponding to a cumulative sum of HRs of a user;
analyzing an exercise performed by the user based on the
cumulative HR; and

providing a result of the analyzing to the user.

2. The method of claim 1, wherein the cumulative HR
comprises at least one of a first cumulative HR calculated
based on HRs measured from a start time of the exercise, and
a second cumulative HR based on HRs during a steady state.
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3. The method of claim 2, wherein the analyzing comprises
determining a ratio of anaerobic metabolism to aerobic
metabolism used by the user during a time period of the
exercise, based on a difference between the second cumula-
tive HR and the first cumulative HR.

4. The method of claim 1, wherein the analyzing comprises
determining whether a preset exercise objective is achieved as
a result of performing the exercise determined based on the
cumulative HR,

wherein the exercise objective comprises at least one of an

exercise duration, an exercise intensity, and an exercise
quantity.

5. The method of claim 2, wherein the determining com-
prises determining the first cumulative HR by continuously
accumulating HRs of the user from the start time of the
exercise.

6. The method of claim 2, wherein the determining com-
prises determining the second cumulative HR based on a
mean HR in the steady state and a duration of the exercise.

7. The method of claim 2, wherein the analyzing comprises
determining a result of evaluating the exercise based on a
target cumulative HR for the user and the second cumulative
HR.

8. The method of claim 7, wherein the target cumulative
HR is determined based on a target HR for the user and a
duration of the exercise.

9. The method of claim 2, wherein the analyzing comprises
determining a quantity of the exercise performed by the user
based on the first cuamulative HR.

10. The method of claim 2, wherein the determining com-
prises dividing an entire exercise period into a plurality of
exercise periods based on a change in an HR, and determining
at least one of the first cumulative HR and the second cumu-
lative HR in each of the exercise periods, and

the analyzing comprises analyzing the exercise based on at

least one of the first cumulative HR and the second
cumulative HR determined in each of the exercise peri-
ods.

11. A non-transitory computer-readable storage medium
storing instructions to cause a computer to perform the
method of claim 1.

12. An exercise managing apparatus comprising:

aheart rate (HR) measurer configured to measure a change

in an HR of a user;

an exercise manager configured to determine a cumulative

HR in an exercise period of the user based on an HR in
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a steady state, and analyze an exercise performed by the
user based on the determined cumulative HR; and

a display unit configured to display a result of the analyz-

ing.

13. The apparatus of claim 12, wherein the exercise man-
ager is configured to determine that the HR reaches the steady
state in response to the change in the HR of the user or an
elapsed time of the exercise satisfying a predetermined con-
dition.

14. The apparatus of claim 12, wherein the exercise man-
ager is configured to determine the cumulative HR based on a
mean HR in a steady state period and a duration of the exer-
cise.

15. The apparatus of claim 12, wherein the exercise man-
ager is configured to determine a result of evaluating the
exercise based on a cumulative HR after the steady state is
reached and a target cumulative HR for the user after the
steady state is reached.

16. An exercise managing apparatus comprising:

an interface unit configured to receive heart rate (HR)

information of a user; and

an exercise manager configured to determine a cumulative

HR indicating a cumulative sum of HRs based onthe HR
information, and analyze an exercise performed by the
user based on the cumulative HR.

17. The apparatus of claim 16, wherein the cumulative HR
comprises at least one of a first cumulative HR determined
based on actual HRs measured from a start time of the exer-
cise, and a second cumulative HR determined based on an HR
in a steady state.

18. The apparatus of claim 17, wherein the exercise man-
ager 1s configured to determine a quantity of the exercise
performed by the user based on the first cumulative HR.

19. The apparatus of claim 17, wherein the exercise man-
ager is configured to determine a ratio of anaerobic metabo-
lism used in a time period during which the exercise is pet-
formed, based on a difference between the second cumulative
HR and the first cumulative HR.

20. The apparatus of claim 17, wherein the exercise man-
ager is configured to determine a result of evaluating the
exercise based on a target cumulative HR for the user after the
steady state is reached and the second cumulative HR after the
steady state is reached.
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