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Description
BACKGROUND

1. Field

[0001] The disclosure relates to an electronic device
for providing analysis information of exercise performed
by a user and exercise guidance information conforming
to the characteristics of a user using changes in the bi-
ometric information of a user, and an operating method
thereof.

2. Description of Related Art

[0002] Portable electronic devices, such as smart
phones, provide more complex services, such as games,
instant messaging, document editing, image/video play-
back and editing, and the like, as well as basic services
such as phone calls and text messaging.

[0003] As modern people’s interest in health is grow-
ing, modern people have come to perform various kinds
of exercise according to different exercise purposes. For
example, those who wish to increase muscular strength
or muscle mass may primarily focus on strength training
(or static exercise), such as squats or lateral raises, and
those who wish to lose fat and weight may concentrate
on aerobic exercise such as running or cycling.

[0004] In addition, since a wearable device, which is
worn on auser’s body such as a wrist, is usually in contact
with or close to the user’s body for a long time, the wear-
able device may be utilized to obtain various and accurate
biometric information of the user who performs exercise.
[0005] The wearable device or a portable electronic
device connected to the wearable device may provide
the user with information on the exercise performed by
the user using the obtained biometric information of the
user. Forexample, a smart phone may obtain information
on the exercise time of the user and the number of cal-
ories consumed by the exercise, or may provide the same
to the user using acceleration sensor information and
heart rate sensor information, which are obtained by the
wearable device.

[0006] The above information is presented as back-
ground information only to assist with an understanding
of the disclosure. No determination has been made, and
no assertion is made, as to whether any of the above
might be applicable as prior art with regard to the disclo-
sure.

SUMMARY

[0007] An electronic device including a wearable de-
vice may use biometric information of a user in order to
provide a user with information about the exercise per-
formed by the user. In this case, the biometric information
of the user may be data sensed by a sensor provided in
the electronic device, and may be, for example, acceler-
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ation information and heart rate information sensed by
an acceleration sensor and a heart rate sensor.

[0008] Sincethe acceleration sensor providesinforma-
tion only about simple motion of the user, itis not sufficient
to provide information about the intensity of the exercise
performed by the user. For example, if the user performs
an isolated exercise (e.g., a plank) in which the whole
body does not move, the exercise intensity information
based on the acceleration sensor may be inaccurate. In
addition, the heart rate sensor may also provide incorrect
exercise intensity information depending on the type of
exercise performed by the user. For example, when a
user performs aerobic exercise (e.g., running) or static
exercise (e.g., squat) at the same intensity, an electronic
device based on the heart rate sensor may make inac-
curate judgment in which the user performed the aerobic
exercise with a higher exercise intensity than the static
exercise. If the electronic device fails to provide the user
with an accurate judgment about the exercise performed
by the user as described above, the user is not able to
perform the optimal exercise for his/her exercise pur-
pose. Thus, there is increasing need to provide users
with accurate exercise information including the exercise
intensity for a wide variety of exercises.

[0009] Aspects of the disclosure are to address at least
the above-mentioned problems and/or disadvantages
and to provide at least the advantages described below.
Accordingly, an aspect of the disclosure is to provide an
apparatus and method for determining the type of exer-
cise performed by a user using blood pressure data of a
user, which is sensed by a photoplethysmography (PPG)
sensor, as well as data sensed by existing sensors (such
as an acceleration sensor or a heart rate sensor), and
may provide the user with information on the intensity of
the exercise performed by the user on the basis of the
determined type of exercise. In addition, various embod-
iments of the disclosure may update information on the
intensity of the exercise performed by the user, or may
provide the user with guidance information on subse-
quent exercise to be performed by the user using feed-
back data received from the user.

[0010] The technical subjects sought by the disclosure
are notlimited to the technical subjects mentioned above,
and other technical subjects which are not mentioned
above may be clearly understood by those skilled in the
art on the basis of the following description.

[0011] Additional aspects will be set forth in partin the
description which follows and, in part, will be apparent
from the description, or may be learned by practice of
the presented embodiments.

[0012] In accordance with an aspect of the disclosure
an electronic device is provided. The electronic device
includes a housing, a display exposed through a first por-
tion of the housing, a motion sensor disposed inside the
housing, a PPG sensor disposed in a second portion of
the housing, a processor operatively coupled to the dis-
play, the motion sensor, and the PPG sensor, and a mem-
ory operably coupled to the processor. The memory
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stores instructions that, when executed, cause the proc-
essor to receive first data from the sensors, identify
whether a user has started exercise based on at least a
portion of the first data, receive second data from the
PPG sensor after identifying whether the user has started
exercise, store the type, time, intensity, and the like of
the exercise performed by the user based on at least a
portion of the first data and the second data, and receive
user feedback.

[0013] Other aspects, advantages, and salient fea-
tures of the disclosure will become apparent to those
skilled in the art from the following detailed description,
which, taken in conjunction with the annexed drawings,
discloses various embodiments of the disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] Theabove and other aspects, features, and ad-
vantages of certain embodiments of the disclosure will
be more apparent from the following description taken in
conjunction with the accompanying drawings, in which:

FIG. 1 is a block diagram of an electronic device in
a network environment according to an embodiment
of the disclosure;

FIG. 2Ais a diagram for explaining an electronic de-
vice according to an embodiment of the disclosure;
FIGS. 2B and 2C are diagrams for explaining an ex-
ample ofimplementation of an electronic device hav-
ing a biometric sensor provided therein according to
various embodiments of the disclosure;

FIG. 2D is a diagram for explaining a method for
obtaining biometric information through a biometric
sensor of an electronic device according to an em-
bodiment of the disclosure;

FIGS. 3A and 3B are diagrams for explaining a bio-
metric sensor according to various embodiments of
the disclosure;

FIG. 4 is a diagram for explaining a method for de-
termining the type of first exercise performed by a
user in an electronic device according to an embod-
iment of the disclosure;

FIG. 5 is a diagram for explaining a method for ob-
taining second sensor data in order to determine the
type of first exercise in an electronic device accord-
ing to an embodiment of the disclosure;

FIG. 6 is a diagram for explaining a method for pro-
viding second exercise guidance information in an
electronic device according to an embodiment of the
disclosure;

FIG. 7 is a diagram for explaining a method for iden-
tifying whether or not a first exercise performed by
the user has been started in an electronic device
according to an embodiment of the disclosure;
FIGS. 8A and 8B are diagrams of first sensor data
according to various embodiments of the disclosure;
FIGS. 9A and 9B are diagrams of second sensor
data according to various embodiments of the dis-
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closure;

FIG. 10 is a diagram illustrating an example of de-
termining a first time interval according to an embod-
iment of the disclosure;

FIG. 11 is a diagram for explaining a method for pro-
viding the type and the intensity of a first exercise
performed by a user in an electronic device accord-
ing to an embodiment of the disclosure;

FIG. 12 is a diagram for explaining a method for out-
putting a warning on the basis of the type and the
intensity of a first exercise performed by a userin an
electronic device according to an embodiment of the
disclosure;

FIG. 13 is a diagram for explaining a method for pro-
viding second exercise guidance information in an
electronic device according to an embodiment of the
disclosure;

FIG. 14 is a diagram for explaining a method for pro-
viding second exercise guidance information in an
electronic device according to an embodiment of the
disclosure;

FIG. 15 is a diagram for explaining a method for de-
termining the recommended exercise intensity of a
second exercise in an electronic device according
to an embodiment of the disclosure;

FIG. 16 is a diagram for explaining a method for de-
termining the recommended exercise intensity of a
second exercise in an electronic device according
to an embodiment of the disclosure;

FIG. 17 is a diagram of a user interface displayed in
an electronic device according to an embodiment of
the disclosure;

FIGS. 18A, 18B, 18C, and 18D illustrate an example
of sensor data used to determine whether or not to
make a request for stopping a first exercise accord-
ing to various embodiments of the disclosure;

FIG. 19 illustrates an embodiment of obtaining infor-
mation related to a first exercise through augmented
reality (AR) before detecting the start of exercise and
providing guidance information to a user according
to an embodiment of the disclosure;

FIG. 20 is a diagram illustrating a user interface for
analysis information of a first exercise according to
an embodiment of the disclosure; and

FIGS. 21A and 21B illustrate a body map represent-
ing muscles used in performing static exercise ac-
cording to various embodiments of the disclosure.

[0015] Throughout the drawings, it should be noted
that like reference numbers are used to depict the same
or similar elements, features, and structures.

DETAILED DESCRIPTION

[0016] The following description with reference to the
accompanying drawings is provided to assist in a com-
prehensive understanding of various embodiments of the
disclosure as defined by the claims and their equivalents.
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It includes various specific details to assist in that under-
standing, but these are to be regarded as merely exem-
plary. Accordingly, those of ordinary skill in the art will
recognize that various changes and modifications of the
various embodiments described herein can be made
without departing from the scope and spirit of the disclo-
sure. In addition, descriptions of well-known functions
and constructions may be omitted for clarity and concise-
ness.

[0017] The terms and words used in the following de-
scription and claims are not limited to the bibliographical
meanings, but are merely used by the inventor to enable
a clear and consistent understanding of the disclosure.
Accordingly, it should be apparent to those skilled in the
art that the following description of various embodiments
of the disclosure is provided for illustration purposes only
and not for the purpose of limiting the disclosure as de-
fined by the appended claims and their equivalents.
[0018] Itistobe understood that the singular forms "a,"
"an," and "the" include plural referents unless the context
clearly dictates otherwise. Thus, for example, reference
to "a component surface" includes reference to one or
more of such surfaces.

[0019] FIG. 1 is a block diagram illustrating an elec-
tronic apparatus in a network environment according to
an embodiment of the disclosure.

[0020] Referring to FIG. 1, in the network environment
100, the electronic apparatus 101 may communicate with
an electronic apparatus 102 via a first network 198 (e.g.,
a short-range wireless communication network) or may
communicate with an electronic apparatus 104 or a serv-
er 108 via a second network 199 (e.g., a long-range wire-
less communication network). The electronic apparatus
101 may communicate with the electronic apparatus 104
via the server 108. The electronic apparatus 101 may
include a processor 120, a memory 130, an input device
150, a sound output device 155, a display device 160,
an audio module 170, a sensor module 176, an interface
177, a connecting terminal 178, a haptic module 179, a
camera module 180, a power management module 188,
a battery 189, a communication module 190, a subscriber
identity module 196, or an antenna module 197. In some
embodiments, at least one (e.g., the display device 160
or the camera module 180) of these components may be
omitted, or one or more other components may be further
included in the electronic apparatus 101. In some em-
bodiments, some of these components may be config-
ured as an integrated circuit. For example, the sensor
module 176 (e.g., a fingerprint sensor, an iris sensor, or
an illumination sensor) may be embedded in the display
device 160 (e.g., a display).

[0021] The processor 120 may run, for example, soft-
ware (e.g., a program 140) to control at least one other
component (e.g., a hardware or software component) of
the electronic apparatus 101 connected to the processor
120, and may perform various types of data processing
or arithmetic operations. As at least part of the data
processing or operations, the processor 120 may load a
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command or data received from another component
(e.g., the sensor module 176 or the communication mod-
ule 190) into a volatile memory 132, may process the
command or data stored in the volatile memory 132, and
may store the resulting data in a non-volatile memory
134. According to one embodiment, the processor 120
may include a main processor 121 (e.g., a central
processing unit or an application processor) and a co-
processor 123 (e.g., agraphics processing unit, animage
signal processor, a sensor hub processor, or a commu-
nications processor) that is operable independently of or
together with the main processor 121. Additionally or al-
ternatively, the coprocessor 123 may be configured to
use lower power than the main processor 121 or to spe-
cialize in a designated function. The coprocessor 123
may operate separately from the main processor 121 or
as a part thereof.

[0022] The coprocessor 123 may control atleast some
of the functions or states associated with at least one
component (e.g., thedisplay device 160, the sensor mod-
ule 176, or the communication module 190) among the
components of the electronic apparatus 101, for exam-
ple, instead of the main processor 121 when the main
processor 121isinaninactive (e.g., sleep) state, oralong
with the main processor 121 when the main processor
121 is in an active (e.g., application-running) state. The
coprocessor 123 (e.g., an image signal processor or a
communications processor) may be configured as a part
of another functionally related component (e.g., the cam-
era module 180 or the communication module 190).
[0023] The memory 130 may store various data used
by at least one component (e.g., the processor 120 or
the sensor module 176) of the electronic apparatus 101.
The data may include, for example, software (e.g., the
program 140), and input data or output data about a com-
mand associated with the software. The memory 130
may include a volatile memory 132 or a non-volatile mem-
ory 134.

[0024] The program 140 may be stored as software in
the memory 130 and may include, for example, an oper-
ating system 142, middleware 144, or an application 146.
[0025] The input device 150 may receive a command
or data to be used for a component (e.g., the processor
120) of the electronic apparatus 101 from the outside
(e.g., a user) of the electronic apparatus 101. The input
device 150 may include, for example, a microphone, a
mouse, or a keyboard.

[0026] The sound output device 155 may output a
sound signal to the outside of the electronic apparatus
101. The sound output device 155 may include, for ex-
ample, a speaker or areceiver. The speaker may be em-
ployed for general use, such as for multimedia playback
or recording playback, and the receiver may be used for
receiving an incoming call. The receiver may be config-
ured separately from the speaker or as a part of the
speaker.

[0027] The display device 160 may visually provide in-
formation to the outside (e.g., a user) of the electronic
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apparatus 101. The display device 160 may include, for
example, a display, a hologram device, or a projector and
a control circuit for controlling a corresponding device.
The display device 160 may include touch circuitry con-
figured to detect a touch or sensor circuitry (e.g., a pres-
sure sensor) configured to measure the strength of force
generated by a touch.

[0028] The audio module 170 may convert a sound
into an electrical signal, or, conversely, an electrical sig-
nal into a sound. The audio module 170 may acquire a
sound through the input device 150 or may output a
sound through the sound output device 155 oran external
electronic apparatus (e.g., the electronic apparatus 102
(e.g., a speaker or a headphone)) connected directly or
wirelessly to the electronic apparatus 101.

[0029] The sensor module 176 may detect an operat-
ing state (e.g., power or temperature) of the electronic
apparatus 101 or an external environmental condition
(e.g., a user’s condition) and may generate an electrical
signal or a data value corresponding to the detected state
or condition. The sensor module 176 may include, for
example, a gesture sensor, a gyro sensor, a barometric
pressure sensor, a magnetic sensor, an acceleration
sensor, a grip sensor, a proximity sensor, a color sensor,
aninfrared (IR) sensor, abiometric sensor, atemperature
sensor, a humidity sensor, or an illumination sensor.
[0030] Theinterface 177 may supportone or more des-
ignated protocols that can be used for the electronic ap-
paratus 10 to be directly or wirelessly connected to an
external electronic apparatus (e.g., the electronic appa-
ratus 102). According to one embodiment, the interface
177 may include, for example, a high-definition multime-
dia interface (HDMI), a universal serial bus (USB) inter-
face, a secure digital (SD) card interface, or an audio
interface.

[0031] Theconnectionterminal 178 may include a con-
nector through which the electronic apparatus 101 can
be physically connected to an external electronic appa-
ratus (e.g., the electronic apparatus 102). The connection
terminal 178 may include, for example, as an HDMI con-
nector, a USB connector, an SD card connector, or an
audio connector (e.g., a headphone connector).

[0032] The haptic module 179 may convert an electri-
cal signal into a mechanical stimulus (e.g., vibrations or
a movement) or an electrical stimulus that is perceivable
by the user through a tactile sensation or the sense of
movement. The haptic module 179 may include, for ex-
ample, a motor, a piezoelectric element, or an electrical
stimulation device.

[0033] The camera module 180 may capture a still im-
age and a moving image. According to one embodiment,
the camera module 180 may include one or more lenses,
image sensors, image signal processors, or flashes.
[0034] The power management module 188 may man-
age the power supplied to the electronic apparatus 101.
The power management module 188 may be configured,
for example, as at least a part of a power management
integrated circuit (PMIC).

10

15

20

25

30

35

40

45

50

55

[0035] The battery 189 may supply power to at least
one component of the electronic apparatus 101. The bat-
tery 189 may include, for example, a non-rechargeable
primary battery, a rechargeable secondary battery, or a
fuel cell.

[0036] The communication module 190 may support
establishing a direct (e.g., wired) communication channel
or a wireless communication channel between the elec-
tronic apparatus 101 and an external electronic appara-
tus (e.g., the electronic apparatus 102, the electronic ap-
paratus 104, or the server 108) and performing commu-
nication through the established communication chan-
nel. The communication module 190 may include one or
more communication processors that operate independ-
ently of the processor 120 (e.g., an application processor)
and support direct (e.g., wired) communication or wire-
less communication. The communication module 190
may include a wireless communication module 192 (e.g.,
a cellular communication module, a short-range wireless
communication module, or a global navigation satellite
system (GNSS) communication module) or a wired com-
munication module 194 (e.g., a local area network (LAN)
communication module or a power-line communication
module). Among these communication modules, a cor-
responding communication module may communicate
with an external electronic apparatus via the first network
198 (e.g., a short-range wireless communication network
including a Bluetooth, Wi-Fidirect, or IR data association
(IrDA) network) or the second network 199 (e.g., a long-
range wireless communication network including a cel-
lular network, the Internet, or a computer network (e.g.,
a LAN or wide area network (WAN))). These various
types of communication modules may be integrated into
one component (e.g., a single chip) or may be configured
as a plurality of separate components (e.g., a plurality of
chips). The wireless communication module 192 may
identify and authenticate the electronic apparatus 101
within acommunication network, such as the first network
198 or the second network 199, using subscriber infor-
mation (e.g., an international mobile subscriber identity
(IMSI)) stored in the subscriber identity module 196.
[0037] The antenna module 197 may transmit a signal
or power to the outside (e.g., an external electronic ap-
paratus) or may receive a signal or power from the out-
side. The antenna module 197 may include one or more
antennas, among which at least one antenna suitable for
a communication mode used for a communication net-
work, such as the first network 198 or the second network
199, may be selected, for example, by the communica-
tion module 190. A signal or power may be transmitted
or received between the communication module 190 and
an external electronic apparatus via the at least one se-
lected antenna.

[0038] At least some of the components may be con-
nected to each othervia a communication mode between
peripheral devices (e.g., a bus, general-purpose input
and output (GPIO), serial peripheral interface (SPI), or
mobile industry processor interface (MIPI1)) and may ex-
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change signals (e.g., a command or data) with each oth-
er.

[0039] According to one embodiment, a command or
data may be transmitted or received between the elec-
tronic apparatus 101 and the external electronic appara-
tus 104 via the server 108 connected to the second net-
work 199. Each of the electronic apparatuses 102 and
104 may be a device of the same kind or a different kind
from the electronic apparatus 101. All or some operations
performed by the electronic apparatus 101 may be per-
formed by one or more external electronic apparatuses
among the external electronic apparatuses 102, 104, or
108. For example, when the electronic apparatus 101
needs to perform a function or a service automatically or
upon request from a user or another device, the electronic
apparatus 101 may, instead of or in addition to autono-
mously executing the function or the service, request at
least one or more external electronic apparatuses to per-
form at least part of the function or the service. Upon
receiving such a request, the one or more external elec-
tronic apparatuses may execute the at least part of the
requested function or service or an additional function or
service associated with the request, and may transmit
the result of execution thereof to the electronic apparatus
101. The electronic apparatus 101 may provide the re-
sult, as at least part of a response to the request, without
any processing or via additional processing. To this end,
for example, cloud-computing, distributed-computing, or
client-server-computing technologies may be used.
[0040] FIG. 2Ais adiagram for explaining an electronic
device (e.g., the electronic device 101 in FIG. 1) accord-
ing to an embodiment of the disclosure.

[0041] Referring to FIG. 2A, the electronic device 101
may include the processor 120, the memory 130, a touch
screen display 200, a wireless communication circuit
210, amotion sensor 220, and/or a biometric sensor 230.
[0042] The processor 120 may execute software (e.g.,
the programs 140 in FIG. 1) to control at least one of
other elements of the electronic device 101 (e.g., the
memory 130, the touch screen display 200, the wireless
communication circuit210, the motion sensor220, and/or
the biometric sensor 230) connected to the processor
120, and may perform various data processes or calcu-
lations. The processor 120 may process various signals
obtained from the biometric sensor 230 (e.g., a photop-
lethysmography (PPG) sensor). For example, the proc-
essor 120 may process a PPG signal provided from the
biometric sensor 230 (e.g., a PPG sensor). The proces-
sor 120 may process the PPG signal on the basis of a
pulse wave analysis (PWA) scheme. The processor 120
may identify blood pressure information of a user (e.g.,
systolic blood pressure (SBP) and diastolic blood pres-
sure (DBP)) from the PPG signal on the basis of the PWA
scheme. The biometric sensor 230 may identify blood
pressure information of a user (e.g. SBP and DBP) on
the basis of a pulse wave velocity (PWV) scheme. The
biometric sensor 230, in order to obtain blood pressure
information of a user based on the PWV scheme, may
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further include at leastone sensor (e.g., atleast one elec-
trode) for obtaining an electrocardiogram (ECG) signal,
in addition to the PPG sensor. The processor 120 may
identify the blood pressure information of a user (e.g.,
SBP and DBP) on the basis of the PPG sensor and the
sensor for obtaining the ECG signal.

[0043] The processor 120 may identify information on
the heart rate and/or a peak-to-peak interval (PPI) (e.g.,
atimeinterval) (hereinafter, which may be simply referred
to as "PPI information" for the convenience of explana-
tion) from the PPG signal obtained from the biometric
sensor 230. Various kinds of techniques may be used
for the method in which the processor 120 measures the
heart rate and/or PPI information from the PPG signal
obtained from the biometric sensor 230. The processor
120 may determine the degree of user’s stress (e.g., a
stress indicator) at least on the basis of the measured
heart rate or PPl information. In the case where the elec-
tronic device 101 according to various embodiments in-
cludes an ECG electrode, it is also possible to identify
the degree of stress using r-r interval (RRI) information,
which is obtained using an ECG signal.

[0044] The processor 120 may utilize a PPG signal for
calibration (hereinafter referred to as a "reference PPG
signal")in order to identify the blood pressure information
of a user. The reference PPG signal may be stored in
the electronic device (e.g., the memory 130 in FIG. 1).
The reference PPG signal may include one or more PPG
signals. Blood pressure information corresponding to
each of one or more reference PPG signals may be
stored in the electronic device (e.g., the memory 130 in
FIG. 1). For example, the electronic device (e.g., the
memory 130 in FIG. 1) may store characteristic informa-
tion of a waveform of the PPG signal {e.g., a peak value
of the PPG signal (pulse wave), time intervals between
the peaks, and the like}. The processor 120 may identify
the characteristics of a biometric signal (e.g., a PPG sig-
nal) (hereinafter referred to by various names, such as
"target biometric signal", "target PPG signal", or the like),
which is obtained for measurement of biometric informa-
tion (e.g., blood pressure). The processor 120 may iden-
tify the characteristics of a target PPG signal (e.g., the
characteristics of a peak) by obtaining the second deriv-
ative of the target PPG signal. The processor 120 may
compare the characteristics of a target PPG signal with
the characteristics of a reference PPG signal, thereby
estimating the current blood pressure of the user.
[0045] The reference PPG signal may include a single
PPG signal and a single piece of blood pressure infor-
mation corresponding to the single PPG signal. In this
case, in order to identify (e.g., estimate) the blood pres-
sure information from the target PPG signal, for example,
the displacement of a feature point and the amount of
change in the blood pressure corresponding to the dis-
placement of the feature point may be stored in the form
of a lookup table (LUT). The processor 120 may identify
the displacement of at least one feature point of a target
PPG signal and a reference PPG signal, and may obtain
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blood pressure information of a user on the basis of the
information stored in the LUT. Alternatively, the amount
of change in the blood pressure corresponding to the
displacement of at least one feature point may be pre-
determined. The processor 120 may identify the dis-
placement of at least one feature point of a target PPG
signal and a reference PPG signal, and may apply a pre-
determined amount of change in the blood pressure,
which corresponds to the identified displacement, to the
reference PPG signal, thereby measuring the current
blood pressure of the user. The reference PPG signal
may include a plurality of PPG signals and blood pressure
information corresponding to the respective PPG signals.
In this case, the processor 120 may obtain blood pressure
information of a user from the obtained target PPG signal
using, for example, an interpolation method. According
to various embodiments, various techniques for meas-
uring the blood pressure of a user using the reference
PPG signal and the target PPG signal may be applied.
[0046] The processor 120 may also obtain blood pres-
sure information of a user on the basis of a PWV scheme.
In this case, the electronic device 101 may include at
least one electrode for obtaining an ECG signal. The
processor 120 may obtain an image of the area around
the user’s face using an image-obtaining device (e.g., a
normal camera or an IR camera), and may identify a
change in the blood flow on the basis of a change in the
color of the user’s face included in the obtained image.
The processor 120 may determine a pulse transit time
of the blood flow required for the PWV scheme on the
basis of the identified change in the blood flow. The proc-
essor 120 may calculate the pulse transit time of the blood
flow required for the PWV scheme by measuring the bal-
listocardiogram (BCG) using an acceleration sensor.
[0047] The memory 130 may store a variety of data
used for one or more elements (e.g., the processor 120,
the motion sensor 220, or the biometric sensor 230) of
the electronic device 101.

[0048] The touch screen display 200 may visually pro-
vide information to the outside (e.g., a user) of the elec-
tronic device 101. The touch screen display 200 may
include a touch circuit configured to detect a touch or a
sensor circuit (e.g., a pressure sensor) configured to
measure the intensity of force generated by the touch.
[0049] The wireless communication circuit 210 may
support the establishment of wireless communication
channels between external electronic devices (e.g., the
electronic device 102 in FIG. 1, the electronic device 104
inFFIG. 1, orthe server 108 in FIG. 1) and communications
through the established wireless communication chan-
nels. The wireless communication circuit 210 may re-
ceive a variety of data (e.g., biometric information) from
external electronic devices (e.g., the electronic device
102 in FIG. 1, the electronic device 104 in FIG. 1, or the
server 108 in FIG. 1).

[0050] The motion sensor 220 may detectan operation
state (e.g., motion) of the electronic device 101, and may
produce an electrical signal or a data value correspond-
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ing to the detected state. The motion sensor 220 may
include an acceleration sensor. The motion sensor 220
may include various kinds of sensors capable of detect-
ing the motion of the electronic device 101.

[0051] The biometric sensor 230 may detect (e.g., ob-
tain) biometric information of the user. The biometric in-
formation may include cardiovascular information such
as arterial stiffness, blood pressure, arterial age, PPI in-
formation, RRIinformation, heartrate, and/or oxygen sat-
uration in the blood. The biometric sensor 230 may in-
clude atleast one light source (e.g., a light-emitting diode
(LED)) having various wavelengths in order to obtain bi-
ometric information. The biometric sensor 230 may in-
clude a PPG sensor. The biometric sensor 230 (e.g., a
PPG sensor) may obtain a PPG signal. The PPG signal
may be obtained through the operation in which the bio-
metric sensor 230 (e.g., a PPG sensor) detects the fluc-
tuation of the optical signal corresponding to the volume
change of the blood vessel. The PPG signal may refer
to a signal obtained on the basis of a correlation between
variation in the optical signal and the volume change of
the blood vessel.

[0052] FIGS. 2B and 2C are diagrams for explaining
an example of implementation of an electronic device
having a biometric sensor provided therein according to
various embodiments of the disclosure.

[0053] Referring to FIGS. 2B and 2C, the electronic
device 101 may be implemented as a smart phone or a
wearable device (e.g., a smart watch). For the sake of
understanding, hereinafter, the electronic device imple-
mented as a smart phone may be indicated by reference
numeral 102, and the electronic device implemented as
awearable device may be indicated by reference number
103.

[0054] Referring to FIG. 2B, the electronic device 102
may be implemented as a smart phone. The biometric
sensor 230 may be disposed in the back surface (e.g.,
the surface facing away from the surface in which the
display is disposed) of the electronic device 102 (e.g., a
smart phone). The biometric sensor 230 may be dis-
posed adjacenttoacameramodule 180 (e.g., the camera
module 180 in FIG. 1) in the back surface (e.g., the sur-
face facing away from the surface in which the display is
disposed) of the electronic device 102 (e.g., a smart
phone).

[0055] Referring to FIG. 2C, the electronic device 103
may be implemented as a wearable device (e.g., a smart
watch). The biometric sensor 230 may be disposed in
the back surface (e.g., the surface facing away from the
surface in which the display is disposed) of the electronic
device 103 (e.g., a wearable device).

[0056] The biometric sensor (e.g., the biometric sensor
230 in FIG. 2A) may be disposed in a first portion of a
housing of the electronic device 102 or 103.

[0057] FIG. 2D is a diagram for explaining a method
for obtaining biometric information through a biometric
sensor of an electronic device according to an embodi-
ment of the disclosure.
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[0058] Referring to FIG. 2D, biometric information or a
signal for identifying biometric information may be ob-
tained by allowing a body part (e.g., a finger) of the user
240 to come into contact with the biometric sensor 230
or to approach the same. The biometric information or
the signal for identifying biometric information may be
obtained in various manners depending on the location
of the biometric sensor 230 arranged in the electronic
device 102.

[0059] FIGS. 3A and 3B are diagrams for explaining
the biometric sensor (e.g., the biometric sensor 230 in
FIG. 2A) according to various embodiments of the dis-
closure.

[0060] Referring to FIG. 3A, the biometric sensor 230
(e.g., a PPG sensor) according to various embodiments
may include a light-emitting module 300 and a light-re-
ceiving module 310.

[0061] The light-emitting module 300 may emit light to
the outside in order to produce (e.g., obtain) a biometric
signal (e.g., a PPG signal). The light-emitting module 300
may include at least one of a vertical cavity surface-emit-
ting laser (VCSEL), a LED, a white LED, and a white
laser. The light-emitting module 300 may include various
kinds of light sources that emit light in various wavelength
ranges (e.g., blue, green, red, and/or IR rays). The elec-
tronic device (e.g., the electronic device 101 in FIG. 1)
may obtain a PPG signal using at least one of the various
kinds of light sources. The light-emitting module 300 may
emit light, which is modulated at a specific frequency, in
order to produce a PPG signal.

[0062] The light-receiving module 310 may receive
light that is emitted from the light-emitting module 300
and reflected by an object (e.g., a user). The light-receiv-
ing module 310 may convert the received light into an
electrical signal. Thelight-receiving module 310 may pro-
duce a PPG signal using the received light. The light-
receiving module 310 may include at least one of an av-
alanche photodiode (APD), a single photon avalanche
diode (SPAD), a photodiode, a photomultiplier tube
(PMT), a charge coupled device (CCD), a complemen-
tary metal-oxide-semiconductor (CMOS) array, and a
spectrometer. The light-emitting module 300 may include
various kinds of light sources that emit light in various
wavelength ranges.

[0063] Referring to FIG. 3B, the biometric sensor 230
(e.g., a PPG sensor) may include a light-emitting module
300, a light-receiving module 310, and a sensor integrat-
ed circuit 320.

[0064] The sensor integrated circuit 320 may perform
atleast some of the functions performed by the processor
(e.g., the processor 120 in FIG. 2A). The sensor integrat-
ed circuit 320 may be implemented as a single chip to-
gether with at least one of the light-emitting module 300
and the light-receiving module 310. The sensor integrat-
ed circuit 320 may also be implemented as a separate
module from the light-emitting module 300 and the light-
receiving module 310 so as to be operably connected to
the light-emitting module 300 and the light-receiving
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module 310. The description related to FIG. 3A may also
be applied to the light-emitting module 300 and the light-
receiving module 310 according to various embodi-
ments.

[0065] FIG. 4 is a diagram for explaining a method for
determining the type of first exercise performed by a user
in an electronic device (e.g., the electronic device 101 in
FIG. 2A) according to an embodiment of the disclosure.
[0066] Referring to FIG. 4, the entity performing the
operation may be an electronic device or a processor of
an electronic device (e.g., the processor 120 in FIG. 2A).
Hereinafter, for the convenience of explanation, the entity
performing the operation will be described as an elec-
tronic device.

[0067] Inoperation 410, the electronic device may ob-
tain first sensor data. The electronic device may obtain
first sensor data using a first sensor.

[0068] The first sensor may be a sensor for detecting
the motion of the electronic device. For example, the first
sensor may be the motion sensor 220 shown in FIG. 2A.
For example, the first sensor may be one of an acceler-
ation sensor, a gyro sensor, or a proximity sensor.
[0069] The electronic device may obtain the first sen-
sor data by activating the first sensor, which is in an in-
active state. For example, the electronic device may ac-
tivate the first sensor, which is in an inactive state, on the
basis of a user input for executing a specific application
(e.g., a healthcare application, or a fitness management
application) installed in the electronic device. As another
example, the electronic device may activate the first sen-
sor, which is in an inactive state, on the basis of a user
input for taking an image through a camera (e.g., the
camera module 180 in FIG. 1). In another embodiment,
the electronic device may also activate the first sensor,
which is in an inactive state, in response to an operation
of determining that the electronic device is currently in a
specific location stored in the memory (e.g., the memory
130 in FIG. 1). The specific location may be the location
of a fithess center (or gym) that is pre-registered by the
user. As another example, the electronic device may also
activate a specific application or the first sensor on the
basis of reception of a user’s voice input including infor-
mation about the type of exercise (e.g., squat) and weight
(e.g., 100 kg).

[0070] The electronic device may control the first sen-
sor such that the first sensor remains in the active state
even without user input while the electronic device is ac-
tive. The electronic device may obtain first sensor data
sensed by the first sensor in a specified cycle while the
electronic device is active.

[0071] In operation 420, the electronic device may
identify whether or not a first exercise has been started.
"first exercise" may mean one set of exercises, or may
mean one or more sets of exercises. One set means
repeating a specific action one or more times without a
break. For example, the first exercise may be performing
a set of twelve squats. As another example, the first ex-
ercise may be performing five sets of twelve lateral raises.
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[0072] The electronic device may determine whether
or not the first exercise has been started on the basis of
the first sensor data obtained in operation 410. The elec-
tronic device may determine whether or not the first ex-
ercise has been started or a start point of a time interval
during which the first exercise is performed (hereinafter
referred to as a "first time interval") in response to an
operation of detecting that the obtained first sensor data
value is equal to or greater than a first threshold value
(or the obtained first sensor data is changed from a value
less than the first threshold value to a value equal to or
greater than the first threshold value). For example, in
response to an operation of detecting that the first sensor
data is changed from a value less than the first threshold
value to a value equal to or greater than the first threshold
value, the electronic device may determine that the user
has started the first exercise, and may determine the time
point at which the first sensor data is changed to a value
equal to or greater than the first threshold value to be the
start point of the first time interval.

[0073] In operation 430, the electronic device may ob-
tain second sensor data. In an embodiment, the electron-
ic device may obtain second sensor data using a second
sensor. In an embodiment, the second sensor may be
intended for detection of a biometric signal of the user.
For example, the second sensor may be the biometric
sensor 230 shown in FIG. 2A. The second sensor may
be at least one of a PPG sensor and a heart rate sensor.
The second sensor may include two or more sensors.
For example, the second sensor may include both a PPG
sensor and a heart rate sensor.

[0074] The second sensor data may be obtained irre-
spective of the acquisition of the first sensor data or on
the basis of acquisition of the first sensor data.

[0075] For example, the electronic device may control
the second sensor such that the second sensor remains
in the active state while the electronic device is active.
The second sensor may obtain a biometric signal of the
user in a specified sensing cycle while the electronic de-
vice is active, and the electronic device may obtain the
biometric signal of the user as the second sensor data.
In this case, the second sensor data may be obtained
irrespective of the acquisition of the first sensor data.
[0076] As another example, the electronic device may
also obtain the second sensor data by activating the sec-
ond sensor, which is in an inactive state, and may obtain
the second sensor data by changing the configurations
of the activated second sensor. In this case, a trigger
operation of activating the second sensor, which is in an
inactive state, or a trigger operation of changing the con-
figurations of the activated second sensor (e.g., changing
the sensing cycle of the second sensor from a first cycle
to a second cycle, wherein the second cycle is shorter
than the first cycle) may be a user input for activating the
first sensor (e.g., a user input for executing a specific
application) described in operation 410. In this case, the
electronic device may obtain the second sensor data on
the basis of acquisition of the first sensor data. However,
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the trigger operation of activating the second sensor,
which is in an inactive state, or the trigger operation of
changing the configurations of the activated second sen-
sor may be separate user inputs from the user input for
activating the first sensor described in operation 410. For
example, the electronic device may activate the first sen-
sor on the basis of a user input for executing a specific
application, and may activate the second sensor, which
is in an inactive state, on the basis of a user input for
photographing images using a camera.

[0077] The second sensor data may be obtained irre-
spective of, or on the basis of, the determination of the
start of the first exercise. For example, if the second sen-
sor is configured to remain in the active state while the
electronic device is active, the second sensor data may
be obtained irrespective of the determination of the start
of the first exercise. As another example, the electronic
device may activate the second sensor, which is in an
inactive state, or may change the configurations of the
activated second sensor in response to the operation of
determining that the first exercise has been started.
[0078] The first sensor data and the second sensor
data obtained in operations 410 and 430 may be used
to provide information about the exercise that has been
performed by the user and the exercise that is to be per-
formed by the user. Hereinafter, the exercise performed
by the user will be referred to as "first exercise", and the
exercise to be performed by the user will be described
as "second exercise".

[0079] In operation 440, the electronic device may de-
termine the type of the first exercise. For example, the
electronic device may determine the type of the first ex-
ercise on the basis of at least some of the first sensor
data or at least some of the second sensor data.

[0080] The type of first exercise may include at least
one of types of exercise according to main categories
(e.g., aerobic exercise, static exercise (muscular
strength exercise), and the like) or types of exercise ac-
cording to subcategories (e.g., squats, lateral raises, run-
ning, cycling, pushups, planks, etc.).

[0081] The electronic device may determine the type
of first exercise according to the main categories on the
basis of at least some of the first sensor data or at least
some of the second sensor data. The second sensor data
may include at least one piece of sensor data (e.g., at
least one piece of blood pressure data and heart rate
data or atleast one of SBP, DBP, and mean arterial pres-
sure (MAP), which are contained in the blood pressure
data).

[0082] For example, the electronic device may deter-
mine the type of first exercise according to the main cat-
egories on the basis of atleast some of the blood pressure
data. The electronic device may determine the type of
first exercise according to the main categories on the
basis of a correlation between a plurality pieces of sensor
data (SBP, DBP, MAP, etc.) included in the blood pres-
sure data. For example, if the SBP, the DBP, and the
MAP have a positive correlation in the first time interval
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(e.g., if all of the SBP, the DBP, and the MAP have in-
creasing patterns), the electronic device may determine
that the type of first exercise is static exercise (or mus-
cular strength exercise). As another example, if the SBP
and the DBP have a negative correlation or are decou-
pled from each other, the electronic device may deter-
mine that the type of first exercise is aerobic exercise.
As another example, if a value indicating a positive cor-
relation between the heart rate data and the blood pres-
sure data is less than a specified value, the electronic
device may determine that the type of first exercise is
aerobic exercise.

[0083] The electronic device may determine the type
of first exercise according to the subcategories on the
basis of at least some of the first sensor data or at least
some of the second sensor data.

[0084] The electronic device may determine the type
of firstexercise according to the subcategories using both
at least some of the first sensor data and at least some
of the second sensor data. In an embodiment, the elec-
tronic device may determine the type of first exercise
according to the subcategories, taking into account the
type of first exercise according to the main categories.
[0085] For example, if the first exercise is determined
to be static exercise, and if the first sensor data during
the first time interval shows a pattern that moves above
a specified value in the vertical direction, the electronic
device may determine that the type of the first exercise
according to the subcategories is a squat. As another
example, if the first exercise is determined to be static
exercise, and if the first sensor data during the first time
interval shows a pattern that moves below a specified
value in the vertical direction, the electronic device may
determine that the type of the first exercise according to
the subcategories is a leg press. As another example, if
the first sensor data during the first time interval is less
than a specified value, and if the blood pressure data
during the first time interval shows an increasing pattern,
the electronic device may determine that the type of the
first exercise is an exercise of holding the user’s weight
without moving the body (e.g., a "plank” core exercise).
[0086] Althoughitis notshown inthe drawing, the elec-
tronic device may determine a variety of information
about the first exercise (hereinafter referred to as "anal-
ysis information of the first exercise"), as well as the type
of the first exercise. The electronic device may determine
the analysis information of the first exercise by analyzing
the first sensor data or the second sensor data. The anal-
ysis information of the first exercise may include infor-
mation on at least one of the time during which the first
exercise is performed, the intensity of the first exercise,
the duration at the maximum exercise intensity, the
number of repetitions of basic actions included in the first
exercise, the number of calories consumed by the user
performing the first exercise, and the amount of change
in the blood pressure (or heartrate) of the user performing
the first exercise. For example, the electronic device may
determine information about the number of repetitions of
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basic actions (e.g., steps) included in the first exercise
(e.g., running) using the first sensor data. The analysis
information of the first exercise may include information
about the type of the first exercise.

[0087] FIG. 5is a diagram for explaining a method for
obtaining second sensor data in order to determine the
type of first exercise in an electronic device (e.g., the
electronic device 101 in FIG. 2A) according to an em-
bodiment of the disclosure.

[0088] Referring to FIG. 5, the entity performing the
operation shown in FIG. 5 may be an electronic device
or a processor of an electronic device (e.g., the processor
120 in FIG. 2A). Hereinafter, for the convenience of ex-
planation, the entity performing the operation will be de-
scribed as an electronic device. FIG. 5 is a detailed flow-
chart of operation 430 illustrated in FIG. 4.

[0089] In operation 510, the electronic device may ob-
tain sensor data using the second sensor. For example,
the electronic device may obtain sensor data by activat-
ing the second sensor, which is in an inactive state.
[0090] In operation 520, the electronic device may de-
termine whether or not the obtained sensor data value
is below a second threshold value. If the obtained sensor
data value is not below the second threshold value, the
electronic device may repeat operation 510 and opera-
tion 520. If the obtained sensor data value is below the
second threshold value, the electronic device may per-
form operation 530.

[0091] In operation 530, the electronic device may de-
termine, as the second sensor data, the sensor data from
the start point of the first exercise to the time point at
which the sensor data is maximized. For example, the
electronic device may determine the time point at which
the sensor data is maximized between the start point of
the first exercise and the time point at which the sensor
data value is below the second threshold value, and may
determine the time point at which the sensor data is max-
imized as an end point of the first exercise (or the end
point of the first time interval).

[0092] The second threshold value may be a fixed val-
ue, or may change each time the user starts a new ex-
ercise. For example, the second threshold value may be
determined on the basis of the second sensor data value
at the start point of the first time interval, which is deter-
mined in operation 420. The second threshold value may
be obtained by multiplying the second sensor data value
at the start point of the first time interval by a specified
ratio (e.g., 1.2 times).

[0093] The second threshold value may vary depend-
ing on the type of second sensor data. For example, if
the second sensor data is blood pressure data, the sec-
ond threshold value may be obtained by multiplying the
second sensor data value at the start point of the first
time interval by 1.2, and if the second sensor data is heart
rate data, the second threshold value may be obtained
by multiplying the second sensor data value at the start
point of the first time interval by 1.5.

[0094] The electronic device may determine the first
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time interval during which the user performs the first ex-
ercise on the basis of the start point and the end point
determined in operation 420 and operation 530.

[0095] The electronic device may determine the sen-
sor data in the first time interval as the second sensor
data. The electronic device may determine the sensor
data obtained using the first sensor in the first time inter-
val as the first sensor data.

[0096] FIG. 6 is a diagram for explaining a method for
providing second exercise guidance information in an
electronic device (e.g., the electronic device 101 in FIG.
2A) according to an embodiment of the disclosure.
[0097] Referring to FIG. 6, the entity performing the
operation shown in FIG. 6 may be an electronic device
ora processor of an electronic device (e.g., the processor
120 in FIG. 2A). Hereinafter, for the convenience of ex-
planation, the entity performing the operation will be de-
scribed as an electronic device. FIG. 6 may be a detailed
flowchart of operation 440 shown in FIG. 4.

[0098] In operation 610, the electronic device may de-
termine the intensity of the first exercise. For example,
the electronic device may determine the intensity of the
first exercise before or after determining the type of the
first exercise.

[0099] The electronic device may determine the inten-
sity of the first exercise after the first exercise is complete.
The electronic device may determine the intensity of the
first exercise on the basis of at least one piece of the first
sensor data and the second sensor data during the first
time interval. The electronic device may also determine
the intensity of the first exercise while the first exercise
is being performed. The electronic device may determine
the intensity of the first exercise on the basis of at least
one piece of the first sensor data and the second sensor
data from the start point of the first exercise to the present
time.

[0100] The intensity of the first exercise may be a var-
iable that indicates the ratio of the physical capacity,
which was required for the first exercise performed by
the user, compared to the maximum physical capacity of
the user. The exercise intensity may be expressed as a
numeral (e.g., percentage). The exercise intensity may
vary depending on the user’s physical ability, even for
the same exercise. For example, when a squatis repeat-
ed 12 times with a weight of 30 kg, it may be relatively
low exercise intensity for men in their twenties compared
with women in their fifties. Therefore, the exercise inten-
sity value for men in their twenties may be lower than the
exercise intensity value for women in their fifties with re-
spect to the above exercise.

[0101] The electronic device may determine the inten-
sity of the first exercise on the basis of at least one of the
maximum value of the second sensor data during the
first time interval, the minimum value of the second sen-
sor data, the difference between the maximum value and
the minimum value, the average slope of the second sen-
sor data during the first time interval, and the geometric
characteristics of the second sensor data (e.g., the case
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where the slope of the second sensor data is changed
at a specific point during the first time interval, and here-
inafter, the specific point will be referred to as a "feature
point").

[0102] The electronic device may determine the inten-
sity of the first exercise using information about the type
of the first exercise. For example, if the first exercise is
determined to be aerobic exercise, the electronic device
may assign a relatively high weight to the heart rate data
and a relatively low weight to the blood pressure data,
among the second sensor data, and if the second exer-
cise is determined to be static exercise, the electronic
device may assign a relatively low weight to the heart
rate data and a relatively high weight to the blood pres-
sure data. The electronic device may determine the in-
tensity of the first exercise using the heart rate data and
the blood pressure data that have different weights from
each other. For example, if a weight of 80% is assigned
to the heart rate data and a weight of 20% is assigned
to the blood pressure data, among the second sensor
data, a weight of 80% may be applied to at least one of
the minimum value, the maximum value, the difference
between the minimum value and the maximum value,
and the average slope of the heart rate data, and a weight
of 20% may be applied to at least one of the minimum
value, the maximum value, the difference between the
minimum value and the maximum value, and the average
slope of the blood pressure data, thereby determining
the intensity of the first exercise.

[0103] Inoperation 620, the electronic device may pro-
vide information about the type of first exercise and the
intensity of the first exercise. The electronic device may
provide information about the type of first exercise and
the intensity of the first exercise in various forms or ways.
For example, the electronic device may display informa-
tion about the type and intensity of the first exercise on
a display (e.g., the display device 160 in FIG. 1) on the
basis of at least one of the determination or a user input,
which indicates that the first exercise was finished. As
another example, the electronic device may output infor-
mation about the type and intensity of the first exercise
to a speaker (e.g., the sound output device 155 in FIG.
1) on the basis of at least one of the determination or a
user input indicating that the first exercise is finished. As
another example, even before the first exercise is fin-
ished, the electronic device may provide the user with a
warning (e.g., vibration or the like) that it may be better
to stop the current exercise on the basis of the determi-
nation that the user is performing the first exercise with
excessive strength or difficulty relative to the current
physical capacity of the user.

[0104] Although not shown in the drawings, the elec-
tronic device may provide at least some of analysis in-
formation of the first exercise, which is obtained by ana-
lyzing the first sensor data or the second sensor data, as
well as the information about the type and intensity of the
first exercise. For example, the electronic device may
further provide the user with information on at least one
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of the time during which the first exercise is performed,
the duration at the maximum exercise intensity, the
number of repetitions of basic actions included in the first
exercise, the number of calories consumed by the user
performing the first exercise, and the amount of change
in the blood pressure (or heartrate) of the user performing
the first exercise.

[0105] The electronic device may vary the information
to be provided to the user depending on the type of the
first exercise. For example, if the first exercise is static
exercise, the electronic device may not provide informa-
tion about the number of calories consumed by the user
performing the first exercise. As another example, if the
first exercise is aerobic exercise, the electronic device
may not provide information about the amount of change
in the blood pressure of the user performing the first ex-
ercise.

[0106] The electronic device may provide information
about the type and intensity of the first exercise using a
variety of output devices, such as a display (e.g., the
display device 160), a speaker (e.g., the sound output
device 155), a haptic module (e.g., the haptic module
179), and the like. For example, the electronic device
may display, on the display, information about the type
and intensity of the first exercise. The electronic device
may display an exercise intensity value (e.g., percent-
age) on the display using various kinds of geometric ob-
jects (e.g., circles, ellipses, bar graphs, etc.). If the inten-
sity value of the first exercise falls within a specified range
(e.g., 90 to 100%), the electronic device may display in-
formation about the exercise intensity using a specific
color (e.g., red). The electronic device may divide the
entire range (e.g., 0 to 100%) into multiple ranges, and
may display information about the exercise intensity by
assigning different colors to the respective ranges. As
another example, the electronic device may output infor-
mation about the type and intensity of the first exercise
through a speaker. For example, the electronic device
may output voice information such as "10 squats with a
weight of 40kg have been performed. The exercise in-
tensity thereof corresponds to 60%." through a speaker.
As another example, the electronic device may transmit
information about a specific sound (e.g., voice informa-
tion) to another device through a communication circuit
(e.g., the wireless communication circuit 210 in FIG. 2A
or the communication module 190 in FIG. 1) so that the
other device may output the specific sound through its
own speaker. The other device may be connected to the
electronic device using a short-range communication
scheme (e.g., Bluetooth). For example, the other device
may be a (wired or wireless) earphone device thatis worn
in the ears of the user.

[0107] Inoperation 630, the electronic device may pro-
vide guidance information on a second exercise. The
second exercise may be an exercise that has not yet
been performed by the user. The second exercise may
be the exercise to be performed subsequent to the first
exercise performed by the user.
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[0108] The electronic device may provide guidance in-
formation on the second exercise to be performed by the
user on the basis of at least one piece of analysis infor-
mation of the first exercise (e.g., the type of exercise and
the exercise intensity) and user input data.

[0109] The guidance information of the second exer-
cise may indicate the most suitable exercise to be per-
formed subsequently by the user in consideration of the
user’s exercise goal or the current physical condition of
the user. For example, the guidance information of the
second exercise may be one of the type of the second
exercise according to main categories or subcategories,
the intensity of the second exercise, a variable value of
the second exercise to realize the intensity of the second
exercise (e.g., the running speed or the angle of a tread-
mill in the case where the second exercise is running,
the weight or the number of repetitions in the case where
the second exercise is a squat, or the like), and a break
time or an interval time before the start of the second
exercise. For example, the electronic device may provide
guidance information of the second exercise such as
"You are recommended to perform 12 squats with a
weight of 10 kg, heavier than the current weight, in 3
minutes". In the case where the electronic device pro-
vides information on the break time before the start of
the second exercise, when the break time is over, the
electronic device may inform the user that it is time to
start the second exercise using one of the various kinds
of output methods (e.g., vibration).

[0110] The electronic device may provide the guidance
information of the second exercise (e.g., the intensity of
the second exercise) on the basis of the analysis infor-
mation of the first exercise. For example, if the intensity
of the first exercise, among the analysis information of
the firstexercise, does not exceed a specified value (e.g.,
80%), the electronic device may provide, as the intensity
of the second exercise, a value obtained by increasing
the intensity of the first exercise by a specified percentage
(or a specified difference). As another example, if the
intensity of the first exercise, among the analysis infor-
mation of the first exercise, exceeds a specified value
(e.g., 80%), the electronic device may provide, as the
intensity of the second exercise, a value obtained by re-
ducing the intensity of the first exercise by a specified
percentage (or a specified difference). As another exam-
ple, if the intensity of the first exercise, among the anal-
ysis information of the first exercise, falls within a spec-
ified range, the electronic device may provide a value,
which is the same as the intensity of the first exercise or
falls within a tolerance range thereof, as the intensity of
the second exercise.

[0111] In an embodiment, the intensity of the second
exercise may be implemented by one or more configu-
ration values or variable values of the second exercise,
and the electronic device may provide information about
the configuration values or variable values of the second
exercise, instead of the intensity of the second exercise,
to realize the intensity of the second exercise. Thisis due
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to the fact that the numerical intensity of the second ex-
ercise may make it difficult for the user to intuitively per-
ceive the intensity. For example, in the case where the
user performed 10 squats with a weight of 30 kg (a first
exercise), and if the intensity of the first exercise (e.g.,
40%) is determined to be below a specified value (e.g.,
50%), the electronic device may recommend the user to
perform 12 squats with a weight of 40kg (a second ex-
ercise) in order to realize exercise intensity of 60%, which
is higher than the intensity of the first exercise.

[0112] The electronic device may provide guidance in-
formation of the second exercise (e.g., the type of second
exercise) on the basis of the analysis information of the
first exercise. For example, if the intensity of the first ex-
ercise, among the analysis information of the first exer-
cise, does not exceed a specified value (e.g., 80%), the
electronic device may directly provide, as the type of the
second exercise, the type of the first exercise (e.g.,
squat). As another example, if the intensity of the first
exercise, among the analysis information of the first ex-
ercise, exceeds a specified value (e.g., 80%), the elec-
tronic device may provide, as the type of the second ex-
ercise, a type of exercise (e.g., leg press or lunge) differ-
ent from the type of the first exercise (e.g., squat). The
electronic device may provide, as the type of the second
exercise, a type of exercise related to the type of the first
exercise (or related to the body parts moved in the first
exercise) (e.g., squat -7 leg press or lunge, all of which
are lower body exercises), or may provide, as the type
of second exercise, a type of exercise unrelated to the
type of the first exercise (e.g., squat — lateral raise, which
is a shoulder exercise). For example, if the intensity of
the first exercise is equal to or greater than a specified
value (e.g., 90%), the electronic device may determine
that the body part worked by the first exercise is almost
out of strength, and may provide, as the type of the sec-
ond exercise, a type of exercise unrelated to the type of
first exercise.

[0113] The electronic device may provide guidance in-
formation of the second exercise on the basis of user
input data. For example, the electronic device may pro-
vide the user with a user interface (e.g., a scroll bar) for
receiving user feedback on the first exercise after (or
while) providing information on the type and intensity of
the first exercise in operation 620. The electronic device
may receive information about the difficulty experienced
by the user with respect to the first exercise through the
userinterface provided to the user. Forexample, the elec-
tronic device may receive numerical information about
the difficulty experienced by the user with respect to the
first exercise on the basis of a user input indicating a
specific position using the scroll bar. If the user feedback
on the exercise performed prior to the first exercise (here-
inafter, referred to as a "third exercise") is stored in the
memory, the electronic device may further display the
user feedback on the third exercise while providing a user
interface for receiving the user feedback on the first ex-
ercise, thereby allowing the user to determine the expe-
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rienced difficulty (or experienced exercise intensity) of
the first exercise relative to the third exercise. The user
feedback on the third exercise may be displayed on the
user interface for receiving the user feedback on the first
exercise so as to overlap the same, or may be displayed
in a separate area therefrom.

[0114] The electronic device may determine guidance
information of the second exercise on the basis of the
user feedback data on the first exercise. For example, if
user input data stating that the first exercise was per-
formed with an experienced difficulty (e.g., 90%) equal
to or greater than a specified value (e.g., 80%) is re-
ceived, the electronic device may provide guidance in-
formation of the second exercise in order to realize an
exercise intensity less than 90%.

[0115] The electronic device may provide guidance in-
formation of the second exercise on the basis of both the
analysis information of the first exercise and user input
data. For example, the electronic device may apply pre-
determined weights to guidance information of the sec-
ond exercise, which is determined using only the analysis
information of the first exercise (first guidance informa-
tion) and guidance information of the second exercise,
which is determined using only the user input data (sec-
ond guidance information), respectively, thereby deter-
mining the guidance information of the second exercise
to be provided to the user. The electronic device may
assign a relatively low weight to the first guidance infor-
mation, and may assign a relatively high weight to the
second guidance information, thereby determining the
guidance information of the second exercise to be pro-
vided to the user. For example, the electronic device may
determine the second guidance information itself as the
guidance information of the second exercise to be pro-
vided to the user. For example, if the first guidance infor-
mation denotes 8 squats with 60 kg and the second guid-
ance information denotes 6 squats with 40 kg, the elec-
tronic device may provide 6 squats with 40 kg as the
guidance information of the second exercise. As shown
in the example described above, if the second guidance
information itself is determined as the guidance informa-
tion of the second exercise to be provided to the user (or
the second guidance information is determined to be the
guidance information of the second exercise by giving a
relatively high weight thereto), the electronic device may
further provide the first guidance information to the user.
For example, the electronic device may further provide
information such as "You can do 8 squats with 60 Kg in
consideration of your currentblood pressure data. Please
give it a try!"

[0116] The user input data may be the data received
through a user input for configuring an exercise goal,
instead of the user feedback data on the first exercise.
The user input for configuring the exercise goal may be
input to the electronic device before performing the op-
eration of obtaining the first sensor data (e.g., operation
410in FIG. 4). The userinput for configuring the exercise
goal may be a user input by which the user configures
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the goal intended to be reached through the exercise.
For example, the electronic device may provide a user
interface for receiving the user input for configuring the
exercise goal in response to a user input for executing a
specific application (e.g., a healthcare application or a
fitness application) installed in the electronic device (e.g.,
initial execution after installation). The electronic device
may receive, through the user interface, information
about at least one of a user’s exercise goal (e.g., increas-
ing muscular strength, increasing muscle endurance,
losing weight, reducing body fat, training core muscles,
etc.), a target period (1 month, 6 months, one year, etc.),
and quantitative targets to be attained (increasing skel-
etal muscle by 1 kg, losing weight by 5 kg, reducing body
fat by 4 %, etc.). The electronic device may also receive
information on a specific exercise scheme (e.g., a pyra-
mid scheme, an inverted-pyramid scheme, an interval
scheme, etc.) desired by the user through the user inter-
face.

[0117] The electronic device may further receive the
physical information of the user or exercise profile infor-
mation through the user interface. For example, the elec-
tronic device may receive information about at least one
of a user’s age, height, weight, exercise history, medical
history (e.g., hypertension, etc.) through the user inter-
face. The electronic device may determine the exercise
level of the user on the basis of the received physical
information or exercise profile information of the user. As
another example, the electronic device may obtain nor-
mal blood pressure or heart rate information of the user
using the second sensor. The electronic device may also
store information received through the user interface or
information obtained through the second sensor in the
memory (e.g., the memory 130 in FIG. 1). Although not
shown in the drawings, the electronic device may also
separately provide information for efficient attainment of
the configured exercise goal.

[0118] The electronic device, in response to the recep-
tion of a user input for configuring the exercise goal, may
provide information for efficient attainment of the config-
ured exercise goal through the user interface. For exam-
ple, if the user wishes to exercise with the goal of losing
weight, the electronic device may provide the user with
information about the most efficient exercise routine for
losing weight. As another example, if the user wishes to
exercise with the goal of increasing muscular strength,
the electronic device may provide the user with informa-
tion about the most efficient exercise routine for increas-
ing muscular strength. The information about the exer-
cise routine may include information on a division
scheme, at least one type of exercise and exercise se-
quence (e.g., squat — leg press — lunge), a distribution
scheme of the exercise intensity (e.g., a pyramid or in-
verted-pyramid scheme), and a recommended exercise
time. For example, if the user wishes to exercise with the
goal of increasing muscular strength, the electronic de-
vice may propose a three-divisional exercise scheme (a
scheme in which all body parts are divided into three
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groups, thereby exercising in a cycle of three days), and
may propose an exercise routine for performing squats,
leg presses, and dumbbell lunges for the lower body in
an inverted pyramid scheme of the three-divisional ex-
ercise scheme.

[0119] The electronic device may further provide the
user with relevant information or link information of the
related video such that the user may check the postures
of the squat, leg press, and dumbbell lunge. When pro-
viding the user with information for efficient attainment
of the configured exercise goal, the electronic device may
further inform the user that the exercise guidance infor-
mation (e.g., guidance information of the second exer-
cise) to be provided to the user in the future will be de-
termined on the basis of the information for efficient at-
tainment of the configured exercise goal. For example,
if the difficulty or exercise intensity experienced by the
user for the first exercise (five squats with 30 kg) exceeds
a specified value (e.g., 80%), the electronic device may
suggest that the user perform the leg press rather than
the squat on the basis of the information for efficient at-
tainment of the configured exercise goal (e.g., lower-
body routine information indicating squat — leg press —
lunge).

[0120] In the case where the embodiment disclosed in
FIG. 4 is performed by the electronic device 103, the
information about the type and intensity of the first exer-
cise provided in operation 620 and the guidance infor-
mation of the second exercise provided in operation 630
may be produced by the electronic device 102.

[0121] FIG. 7 is a diagram for explaining a method for
identifying whether or not the first exercise performed by
the user has been started in an electronic device (e.g.,
the electronic device 101 in FIG. 2A) according to an
embodiment of the disclosure.

[0122] Referringto FIG.7, the entity performing the op-
eration may be an electronic device or a processor of an
electronic device (e.g., the processor 120 in FIG. 2A).
Hereinafter, for the convenience of explanation, the entity
performing the operation will be described as an elec-
tronic device.

[0123] Inoperation 710, the electronic device may de-
tect whether or not the first sensor data value obtained
through the activated first sensor is equal to or greater
than a first threshold value, or whether or not the first
sensor data has changed from a value less than the first
threshold value to a value equal to or greater than the
first threshold value, thereby determining that the user
has started the first exercise.

[0124] The electronic device may detect whether or
not the first sensor data obtained through the activated
first sensor repeatedly becomes a value less than the
first threshold value and a value equal to or greater than
the first threshold value in a periodic pattern, thereby de-
termining that the user has started the first exercise. This
is due to the fact that most muscular strength exercises
include repetition of specific actions (e.g., sitting and
standing in the case of the squat), wherein the first sensor
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data is detected to be equal to or greater than the first
threshold value while the specific actions are being per-
formed, but the first sensor data is detected to be less
than the first threshold value at the time at which the
specific actions are terminated.

[0125] Ifitis determined that the user has not yet start-
ed the first exercise, the electronic device may perform
operation 710 again. That is, the electronic device may
repeat operation 710 until it is determined that the user
has started the first exercise.

[0126] If it is determined that the user has started the
first exercise, the electronic device may change the con-
figuration of the second sensor in operation 720. If the
first sensor data is determined to be equal to or greater
than the first threshold value, the electronic device may
determine that the user has started the first exercise,
thereby changing the configuration of the second sensor.
[0127] The electronic device may change the configu-
ration related to activation of the second sensor. For ex-
ample, the electronic device may activate the second
sensor, which is in an inactive state.

[0128] The electronic device may change the configu-
ration related to a sensing cycle of the second sensor
that is in the active state. For example, the electronic
device may switch the sensing cycle of the second sensor
from a first cycle to a second cycle.

[0129] Although not shown in the drawings, the elec-
tronic device may determine that the user has terminated
the first exercise on the basis of the first sensor data or
the second sensor data. For example, the electronic de-
vice may determine that the user has terminated the first
exercise if the second sensor data value is less than a
specified value. On the basis of the determination that
the user has terminated the exercise, the electronic de-
vice may switch the second sensor from the active state
to the inactive state, or may switch the sensing cycle of
the activated second sensor from the second cycle to the
first cycle. As a result, the electronic device may obtain
more accurate and detailed sensing data for the time
interval (first time interval) during which the user is actu-
ally performing the exercise.

[0130] FIGS.8A and 8B arediagrams ofthefirstsensor
data according to various embodiments of the disclosure.
[0131] Referring to FIGS. 8A and 8B, the first sensor
data may be expressed by a graph in which the x-axis
represents time (unit: sec) and the y-axis represent ac-
celeration (unit: m/s*2).

[0132] The electronic device may determine that the
user has started the first exercise on the basis of detec-
tion of that the first sensor data value exceeds a first
threshold value 810. The electronic device may also de-
termine that the user has started the first exercise on the
basis of detection that the first sensor data repeatedly
goes up and down above and below the first threshold
value 810 more than a predetermined number of times
(e.g., twice).

[0133] Referring to FIG. 8A, on the basis of detection
that the first sensor data value exceeds the first threshold
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value 810, the electronic device may determine the point
(e.g., t1) at which the first sensor data value exceeds the
first threshold value 810 to be the start point of the first
time interval during which the user performs the first ex-
ercise.

[0134] Referring to FIG. 8B, on the basis of detection
that the first sensor data repeatedly goes up and down
above and below the first threshold value 810 more than
a predetermined number of times, the electronic device
may determine the point (e.g., t2) at which the first sensor
data value exceeds the first threshold value for the first
time as the start point of the first time interval during which
the user performs the first exercise.

[0135] FIGS. 9A and 9B are diagrams of the second
sensor data according to various embodiments of the
disclosure.

[0136] Referring to FIGS. 9A and 9B, the second sen-
sor data may include heart rate data and blood pressure
data.

[0137] FIG. 9A shows variation in a heart rate (or a
variation pattern) depending on time in the case static
exercise and aerobic exercise are respectively per-
formed, and FIG. 9B shows variation of blood pressure
(or a variation pattern) depending on time in the case
static exercise and aerobic exercise are respectively per-
formed. Referring to FIG. 9A, it can be seen that the heart
rate data increases more highly and more sharply during
the aerobic exercise than during the static exercise. Ac-
cordingly, if the exercise intensity is determined on the
basis of the heart rate data, the accurate exercise inten-
sity may not be provided to the user. In order to compen-
sate for this, blood pressure data may be used. Referring
to FIG. 9B, it can be seen that the variation pattern of
blood pressure data is different for the aerobic exercise
and the static exercise. Specifically, blood pressure data
increases more highly and more steeply during the static
exercise than during the aerobic exercise. In addition, all
of three types of data (e.g., SBP, MAP, and DMP) includ-
ed in the blood pressure data exhibit increasing patterns
during the static exercise rather than the aerobic exer-
cise. The electronic device may provide appropriate guid-
ance for the intensity of the first exercise performed by
the user and the intensity of the second exercise to be
performed by the user using at least one piece of the
heart rate data and the blood pressure data according to
the type of exercise performed by the user.

[0138] FIG. 10 is a diagram illustrating an example of
determining a first time interval according to an embod-
iment of the disclosure.

[0139] Referring to FIG. 10, the first graph shows the
first sensor data, and the second graph shows the second
sensor data (in particular, the SBP of the blood pressure
data). The two graphs may share the same time axis.
[0140] Referring to the first graph in FIG. 10, the elec-
tronic device, in response to the operation of detecting
that the first sensor data is changed from a value less
than a first threshold value 1010 to a value equal to or
greater than the first threshold value 1010, may deter-
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mine that the user has started the first exercise, and may
determine the time point (e.g., t1) at which the first sensor
data is changed to the value equal to or greater than the
first threshold value 1010 to be the start point of the first
time interval.

[0141] Referring to the second graph in FIG. 10, the
electronic device, in response to the operation of detect-
ing that the second sensor data is changed from a value
equal to or greater than a second threshold value 1020
to a value less than the second threshold value 1020,
may determine that the user has terminated the first ex-
ercise. The electronic device may determine the time
point (e.g., t3) at which the second sensor data has the
maximum value between the start point (e.g., t1) of the
first time interval and the time point (e.g., t2) at which the
second sensor data is changed to the value less than the
second threshold value. The electronic device may de-
termine the time point (e.g., t3) at which the second sen-
sor data has the maximum value to be the end point of
the first time interval.

[0142] The second threshold value may be determined
on the basis of the second sensor data value at the start
point of the first time interval.

[0143] Although only the SBP of the second sensor
data is shown in the drawing, the embodiment may be
applied to the MAP and the DBP in the same manner,
and it is obvious that at least two of SBP, MAP, and DBP
may be considered.

[0144] FIG. 11 is a diagram for explaining a method
for providing the type and intensity of the first exercise
performed by a user in an electronic device (e.g., the
electronic device 101 in FIG. 2A) according to an em-
bodiment of the disclosure.

[0145] Referring to FIG. 11, the entity performing the
operation shown in FIG. 11 may be an electronic device
ora processor of an electronicdevice (e.g., the processor
120 in FIG. 2A). Hereinafter, for the convenience of ex-
planation, the entity performing the operation will be de-
scribed as an electronic device. FIG. 11 is a detailed flow-
chart of operation 620 in FIG. 6.

[0146] In operation 1110, the electronic device may
provide a user interface for receiving user feedback on
the first exercise.

[0147] The electronic device 102 may provide (e.g.,
display) a user interface (e.g., display touch, a keyboard,
voice input, etc.) on the basis of the reception of a signal
in relation to provision of a user interface from the elec-
tronic device 103. In addition, the electronic device 103
may provide a user interface on the basis of reception of
a signal in relation to provision of a user interface from
the electronic device 102.

[0148] The electronic device may provide a user inter-
face for receiving user feedback on the first exercise at
the same time as (or after) analysis information of the
first exercise (e.g., information on the type of first exer-
cise, the intensity of the first exercise, and the like) is
provided.

[0149] The analysis information of the first exercise
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may include values for a plurality of items, and the user
interface may include various kinds of objects that allow
the user to change a value for at least one of the plurality
of items. For example, although the electronic device de-
termines that the type of the first exercise is a squat and
that the number of basic actions included in the first ex-
ercise is 10 and provides information thereabout, if the
user actually performs 12 squats, the user may change
the information so as to correspond to the fact that 12
squats have been performed by manipulating the user
interface. As another example, although the electronic
device determines that the intensity of the first exercise
is 60%, if the user determines that the intensity of the
first exercise is relatively higher than 60%, the user may
change the intensity of the first exercise by manipulating
the user interface.

[0150] FIG. 12 is a diagram for explaining a method
for outputting a warning, on the basis of the type and
intensity of the first exercise performed by a user, from
an electronic device (e.g., the electronic device 101 in
FIG. 2A) according to an embodiment of the disclosure.
FIG. 12 is a detailed flowchart of operations 610 and 620
in FIG. 6.

[0151] FIG. 12 shows an embodiment of providing a
warning (or notification) to the user if analysis information
of the first exercise that is performed so far (e.g., the
intensity of the first exercise) satisfies a specified condi-
tion in the state in which the first exercise is not yet ter-
minated.

[0152] In operation 1210, the electronic device may
determine the intensity of the first exercise on the basis
of the second sensor data from the start point of the first
exercise (e.g., the time point at which the first sensor
data value is equal to or greater than the first threshold
value) to the current time and the identified type of the
first exercise. For example, the electronic device may
determine the intensity of the first exercise on the basis
of the minimum value, the maximum value, the difference
between the minimum value and the maximum value,
and the average slope of the second sensor data from
the time point at which the first sensor data is equal to or
greater than the first threshold value to the current time.
[0153] In operation 1220, the electronic device may
identify whether or not the intensity of the first exercise
determined in operation 1210 satisfies a specified con-
dition. Ifitis identified that the intensity of the first exercise
determined in operation 1210 does not satisfy the spec-
ified condition, the electronic device may perform oper-
ation 1210 again. The electronic device may re-perform
operation 1210 by re-identifying the second sensor data
from the time point at which the first sensor data is equal
to or greater than the first threshold value to the current
time. If it is identified that the intensity of the first exercise
determined in operation 1210 satisfies the specified con-
dition, the electronic device may output a warning (or
notification) in operation 1230.

[0154] The specified condition may be predetermined
in order to inform the user that the user needs to stop the
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first exercise that is being performed in consideration of
the current state of the user. For example, the specified
condition may include a condition in which the intensity
value of the first exercise is equal to or greater than a
predetermined threshold value (e.g., 90%).

[0155] The electronic device may identify whether or
not the variation in the second sensor data itself follows
a specified pattern, as well as whether or not the intensity
of the first exercise determined on the basis of the second
sensor data satisfies a specified condition.

[0156] In operation 1230, the electronic device may
output a warning or notification in any of various forms.
For example, the electronic device may output a warning
or notification that advise the user to stop the current
exercise using various kinds of output devices, such as
a display (e.g., the display device 160), a speaker (e.g.,
the sound output device 155), a haptic module (e.g., the
haptic module 179), and the like.

[0157] Although not shown in the drawings, the elec-
tronic device may further provide a user interface for re-
ceiving user feedback after outputting a warning in op-
eration 1230. For example, if the electronic device de-
tects that the user has terminated the first exercise after
outputting a warning in operation 1230, the electronic
device may further provide a user interface for receiving
user feedback on the first exercise.

[0158] Although not shown in the drawings, the elec-
tronic device may also output a warning if at least some
of the second sensor data obtained from the time point
at which the first sensor data is equal to or greater than
the first threshold value to the time is equal to or greater
than a specified value. For example, the specified value
may be determined on the basis of a user's medical his-
tory (e.g., hypertension). In this case, the electronic de-
vice may output a warning in response to the operation
of detecting that at least some of the second sensor data
is equal to or greater than the specified value even if the
type or the intensity of the first exercise is not determined.
[0159] FIG. 13 is a diagram for explaining a method
for providing second exercise guidance information in an
electronic device (e.g., the electronic device 101 in FIG.
2A) according to an embodiment of the disclosure.
[0160] Referring to FIG. 13, FIG. 13 is a detailed flow-
chart of operation 630 in FIG. 6.

[0161] In operation 1310, the electronic device may
identify the number of items that exceed corresponding
threshold values and the differences between the items
and the corresponding threshold values, among a plu-
rality of items for the first exercise.

[0162] The plurality of items for the first exercise may
include items associated with the second sensor data,
which is used to determine the intensity of the first exer-
cise. For example, the plurality of items for the first ex-
ercise may include at least one of the minimum value,
the maximum value, the difference between the minimum
value and the maximum value, and the average slope of
the second sensor data during the first time interval.
[0163] The electronic device may identify the number
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of items that exceed the corresponding threshold values,
among the plurality of items for the first exercise. The
electronic device may pre-store threshold values corre-
sponding to the respective items in the memory (e.g., the
memory 130 in FIG. 1). The electronic device may learn
the threshold values corresponding to the respective
items such that the difference between the intensity of
the first exercise determined by the electronic device (first
exercise intensity) and the intensity of the first exercise
determined (or experienced) by the user (second exer-
cise intensity) is reduced as the user repeats the embod-
iment of the disclosure. The threshold values corre-
sponding to the respective items, which are stored in the
electronic device, may be adjusted on the basis of the
physical characteristics and the exercise levels of the
user of the electronic device. The threshold values cor-
responding to the respective items, which are stored in
the electronic device, may vary depending on the type
of exercise. Forexample, the difference between the min-
imum value and the maximum value of the blood pressure
data during the first time interval, among the second sen-
sor data, may correspond to a threshold value of 60 (mm-
Hg) for static exercise and 40 (mmHg) for aerobic exer-
cise. As another example, the average slope of the blood
pressure data during the first time interval, among the
second sensordata, may correspond to a threshold value
of 15 (mmHg/s) for static exercise and 12 (mmHg/s) for
aerobic exercise. If the difference between the minimum
value and the maximum value of the blood pressure data
is 63 (mmHg) and the average slope thereof is 20 (mm-
Hg/s), among the second sensor data, during the first
time interval, and if the type of first exercise is static ex-
ercise, the electronic device may identify that the number
of items that exceed the corresponding threshold values
is two or more.

[0164] The electronic device may identify the differenc-
es between the items exceeding the corresponding
threshold values and the corresponding threshold val-
ues. For example, the electronic device may identify in-
formation in which the difference between the minimum
value and the maximum value is greater than the thresh-
old value by 3 (mmHg), and may identify information in
which the average slope is greater than the threshold
value by 5 (mmHg/s).

[0165] In operation 1320, the electronic device may
determine the recommended intensity of the second ex-
ercise on the basis of the number of items exceeding the
corresponding threshold values and the differences be-
tween the items and the corresponding threshold values.
[0166] The electronic device may determine the rec-
ommended intensity of the second exercise, which is dif-
ferent from the intensity of the first exercise. Forexample,
if the number of items exceeding the corresponding
threshold values is zero, the electronic device may set
the recommended intensity of the second exercise to an
exercise intensity (e.g., 70%) greater than the intensity
of the first exercise (e.g., 60%). As another embodiment,
if the number of items exceeding the corresponding
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threshold values is more than a specified number, the
electronic device may set the recommended intensity of
the second exercise to an exercise intensity (e.g., 70%)
less than the intensity of the first exercise (e.g., 80%).
The ratio of the intensity of the first exercise to the rec-
ommended intensity of the second exercise or the differ-
ence between the intensity of the first exercise and the
recommended intensity of the second exercise may be
determined according to the number of items exceeding
the corresponding threshold values and the differences
between the items and the corresponding threshold val-
ues.

[0167] In operation 1330, the electronic device may
determine the configuration values (or variable values)
ofthe second exercise in order to realize the recommend-
ed intensity of the second exercise. For example, if the
user has performed 10 squats with a weight of 30 kg as
the first exercise, and if the recommended intensity of
the second exercise (70%) was determined to be less
than the intensity of the first exercise (80%), the electronic
device may determine to perform 8 squats with a weight
of 25 kg in order to realize the recommended intensity of
the second exercise. As another example, if the user has
performed 10 squats with a weight of 30 kg as the first
exercise, and ifthe recommended intensity of the second
exercise (80%) was determined so as to be greater than
the intensity of the first exercise (70%), the electronic
device may determine to perform 10 squats with a weight
of 40 kg, or may determine to perform 12 squats with a
weight of 30 kg in order to realize the recommended in-
tensity of the second exercise. As another example, if
the first exercise was performed 40 seconds after the
completion of the third exercise, and if the recommended
intensity of the second exercise (80%) was determined
so as to be less than the intensity of the first exercise
(90%), the electronic device may determine to perform
the second exercise 60 seconds after the first exercise
in order to realize the recommended intensity of the sec-
ond exercise.

[0168] In an embodiment, configuration values of the
second exercise to implement the recommended inten-
sity of the second exercise may be determined on the
basis of the information used to determine the recom-
mended intensity of the second exercise. For example,
if the items exceeding the corresponding threshold val-
ues are related to the heart rate data, instead of the blood
pressure data, the electronic device may change the
weight while maintaining the number of repetitions. As
another example, if the items exceeding the correspond-
ing threshold values are related to the blood pressure
data, the electronic device may change the number of
repetitions while maintaining the weight.

[0169] In another embodiment, the configuration val-
ues of the second exercise for implementing the recom-
mended intensity of the second exercise may be deter-
mined on the basis of user input data. For example, the
configuration values of the second exercise may be de-
termined on the basis of the exercise goals configured
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by the user. If the user is exercising for the purpose of
increasing muscular strength, the electronic device may
change the weight while maintaining the number of rep-
etitions.

[0170] In operation 1340, the electronic device may
output the determined information. For example, the
electronic device may display, on the display, a guidance
message such as "You are recommended to perform 10
squats with a weight of 40 kg next".

[0171] FIG. 14 is a diagram for explaining a method
for providing second exercise guidance information in an
electronic device (e.g., the electronic device 101 in FIG.
2A) according to an embodiment of the disclosure.
[0172] Referring to FIG. 14, FIG. 14 is a detailed flow-
chart of operation 630 shown in FIG. 6.

[0173] Unlike the embodiment in FIG. 13 in which the
recommended intensity of the second exercise is deter-
mined on the basis of the second sensor data, FIG. 14
shows an embodiment in which the recommended inten-
sity of the second exercise is determined on the basis of
the second sensor data and user feedback data.

[0174] In operation 1410, the electronic device may
receive user feedback information through a user inter-
face. The electronic device may receive user feedback
information through a user interface for receiving user
feedback on the first exercise, which is provided in op-
eration 1110 in FIG. 11.

[0175] FIG. 20 is a diagram illustrating a user interface
for analysis information of a first exercise according to
an embodiment of the disclosure

[0176] The user interface for receiving user feedback
on the first exercise is shown in FIG. 20.

[0177] Referringto FIG. 20, analysis information of the
first exercise (e.g., the type of first exercise, the exercise
intensity, etc.) may be provided to the user, and the anal-
ysis information of the first exercise may include a plu-
rality of items 2010, 2020, and 2030. For example, the
electronic device may display, on a display (e.g., the dis-
play device 160 in FIG. 1), an exercise category item
2010and avalue forthe item determined by the electronic
device (e.g., "static exercise - squat"). In an embodiment,
the electronic device may further provide an object 2040
foridentifying the second data that was used to determine
the analysis information of the first exercise.

[0178] In an embodiment, the electronic device may
display, on the display, objects 2012, 2022, and 2032 for
modifying the information for the respective items 2010,
2020, 2030, whichis determined by the electronic device.
[0179] For example, the object 2012 for modifying in-
formation about the type of exercise may include a sub-
object 2014, and if the sub-object is touched, the elec-
tronic device may further display an input window for re-
ceiving correct information about the type of exercise
from the user. The electronic device may modify the value
for the exercise category item 2010 on the basis of a user
input entered into the input window. If the value for the
exercise category item 2010 is modified on the basis of
the user input entered into the input window, the elec-
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tronic device may store, in a memory (e.g., the memory
130 in FIG. 1), the modified information so as to be
mapped with the first sensor data during the first time
interval and the second sensor data thereof. The map-
ping information stored in the memory may be referred
to or used by the electronic device in order to determine
the type of the exercise to be perform next by the user.
[0180] As another example, the object 2032 for modi-
fying (or re-entering) information on the exercise intensity
may include a sliding bar capable of moving in a specific
direction (e.g., to the left and right). The electronic device
may determine the initial position of the sliding bar (e.g.,
50%) to be the position corresponding to the first exercise
intensity determined by the electronic device. The elec-
tronic device may receive information about the second
exercise intensity (70%) experienced by the user on the
basis of a user input for moving the sliding barin a specific
direction, and may modify the value for the exercise in-
tensity item 2030.

[0181] Although not shown in the drawings, the elec-
tronic device may receive user feedback information us-
ing a microphone (e.g., the input device 150 in FIG. 1).
For example, the electronic device may receive user
voice data such as "weight 40kg, a little bit hard, about
70%" through the microphone. The electronic device may
analyze and parse the received voice data to determine
information about the weight of the first exercise and in-
formation aboutthe second exercise intensity. Inthe case
where the embodiment shown in FIG. 14 is performed
by the electronic device 103, the electronic device 103
may receive, from another electronic device (e.g., the
electronic device 102 or wired/wireless earphones (not
shown)), user voice data that is received by another elec-
tronic device. In the case where the embodiment shown
in FIG. 14 is performed by the electronic device 102, the
electronic device 102 may receive, from another elec-
tronic device (e.g., wired/wireless earphones (not
shown)), user voice data that is received by another elec-
tronic device.

[0182] Referring back to FIG. 14, in operation 1420,
the electronic device may determine the recommended
intensity of the second exercise on the basis of the re-
ceived user feedback information and the second sensor
data. The electronic device may determine the recom-
mended intensity of the second exercise on the basis of
the received user feedback information. For example, if
the electronic device receives the second exercise inten-
sity (e.g., 90%) that falls within a specified range, the
electronic device may determine the recommended in-
tensity of the second exercise to be lower than the second
exercise intensity.

[0183] The electronic device may determine the rec-
ommended intensity of the second exercise on the basis
of both the received user feedback information and the
second sensor data. For example, the electronic device
may determine the recommended intensity of the second
exercise by considering both the second exercise inten-
sity according to the user feedback information and the
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first exercise intensity according to the second sensor
data. The electronic device may determine the recom-
mended intensity of the second exercise by applying pre-
determined weights to the second exercise intensity and
the first exercise intensity, respectively. For example, if
the difference between the first exercise intensity value
and the second exercise intensity value is within a spec-
ified range, one of either the first exercise intensity or the
second exercise intensity may be determined as the rec-
ommended intensity of the second exercise.

[0184] Since operations 1430 to 1440 are the same as
or similar to operations 1330to 1340in FIG. 13, a detailed
description thereof will be omitted.

[0185] FIG. 15 is a diagram for explaining a method
for determining the recommended intensity of the second
exercise in an electronic device (e.g., the electronic de-
vice 101 in FIG. 2A) according to an embodiment of the
disclosure.

[0186] Referring to FIG. 15, FIG. 15 is a detailed flow-
chart of operation 1420 shown in FIG. 14.

[0187] In operation 1510, the electronic device may
identify whether or not the received user feedback infor-
mation and the second sensor data satisfy a condition
related to the previous exercise record of the user.
[0188] The electronic device may generally assign, to
the second exercise intensity associated with the user
feedback information, a weight higher than that of the
first exercise intensity associated with the second sensor
data. For example, the electronic device may determine
the second exercise intensity as the recommended in-
tensity of the second exercise. This is due to the fact that
the first exercise intensity associated with the second
sensor data may not correctly reflect the user’s particular
circumstances (e.g., drinking, hangover, sleeplessness,
bad condition, the case where the user has weaker mus-
cles and joints than normal people, the case where the
user feels pain in a specific body part when performing
the first exercise, or the like) because itrelies on a limited
amount of sensor data. However, if the received user
feedback information and the second sensor data satisfy
specific conditions, the electronic device may perform
operation 1520. The electronic device may determine the
recommended intensity of the second exercise by apply-
ing a weight higher than that of the second exercise in-
tensity to the first exercise intensity. If the received user
feedback information and the second sensor data do not
satisfy specific conditions, the electronic device may per-
form operation 1530. The electronic device may deter-
mine the recommended intensity of the second exercise
by applying a weight higher than that of the first exercise
intensity to the second exercise intensity.

[0189] The specific condition may be related to the pre-
vious exercise record of the user. The previous exercise
record of the user may be stored in the memory (e.g.,
the memory 130in FIG. 1). The previous exercise record
of the user may include second sensor data and user
feedback data for the previous time that the user per-
formed exercise. For example, the electronic device may
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retrieve the number of times the first exercise intensity
is lower than the second exercise intensity from the sen-
sor data similar to the second sensor data obtained in
operation 420, and if the retrieved number of times is
equal to or greater than a specified number, the electronic
device may determine that the user has more potential,
and may assign a weight higher than that of the second
exercise intensity to the first exercise intensity. For ex-
ample, the electronic device may determine the first ex-
ercise intensity as the recommended intensity of the sec-
ond exercise.

[0190] Althoughnotshown inthe drawings, the specific
condition may not be related to the previous exercise
record of the user. For example, if the second exercise
intensity associated with the user feedback information
is greater than the first exercise intensity associated with
the second sensor data, and if the difference therebe-
tween falls within a specified range, the electronic device
may determine that the user has more potential, and may
assign a weight higher than that of the second exercise
intensity to the first exercise intensity.

[0191] In the case where a weight higher than that of
the second exercise intensity is assigned to the first ex-
ercise intensity, the electronic device, when outputting
guidance information of the second exercise thereafter
(e.g., operation 1440 in FIG. 14), may further output in-
formation stating that the output guidance information of
the second exercise was determined by assigning a
weight higher than that of the second exercise intensity
to the first exercise intensity and that the guidance infor-
mation of the second exercise was determined by as-
signing a higher weight to the second exercise intensity
or was determined on the basis of the second exercise
intensity.

[0192] In operation 1520, the electronic device may
determine the recommended intensity of the second ex-
ercise by assigning a weight relatively higher than that
of the second exercise intensity to the first exercise in-
tensity.

[0193] In operation 1530, the electronic device may
determine the recommended intensity of the second ex-
ercise by assigning a weight relatively higher than that
of the first exercise intensity to the second exercise in-
tensity.

[0194] FIG. 16 is a diagram for explaining a method
for determining the recommended exercise intensity of
the second exercise in an electronic device (e.g., the
electronic device 101 in FIG. 2A) according to an em-
bodiment of the disclosure.

[0195] Referring to FIG. 16, FIG. 16 is a detailed flow-
chart of operation 1420 shown in FIG. 14.

[0196] In operation 1610, the electronic device may
change and store one or more threshold values used to
determine the first exercise intensity value on the basis
of the second exercise intensity value. The electronic de-
vice may change and store one or more threshold values,
which were used to determine the first exercise intensity
value, such that the difference between the first exercise

10

15

20

25

30

35

40

45

50

55

20

intensity value and the value of the second exercise is
reduced, instead of determining the recommended inten-
sity of the second exercise on the basis of the second
exercise intensity value. For example, if the first exercise
intensity value is 70% and the second exercise intensity
value is 80%, the electronic device may change one or
more threshold values (e.g., the difference between the
minimum value and the maximum value of the second
sensor data, the average slope of the second sensor data
during the first time interval, and the like), which were
used to determine the first exercise intensity value, and
may store the changed values in the memory (e.g., the
memory 130 in FIG. 1), instead of determining the rec-
ommended intensity of the second exercise on the basis
of the second exercise intensity value 70%. When chang-
ing one or more threshold values, which were used to
determine the first exercise intensity value, if there is a
log by which one or more threshold values have previ-
ously been changed, the electronic device may use the
log. The log may include information showing the one or
more threshold values before and after the change and
a change in the difference between the first exercise in-
tensity value and the second exercise intensity value be-
fore and after the change.

[0197] FIG. 17 is a diagram of a user interface dis-
played in an electronic device (e.g., the electronic device
101 in FIG. 2A) according to an embodiment of the dis-
closure.

[0198] Referring to FIG. 17, the electronic device 103
is a watch-type wearable device, and FIG. 17 shows the
electronic device 103 worn on the user’s wrist.

[0199] The userinterface 1710 displayed on the elec-
tronic device 103 may be intended to output information
about configuration values of the second exercise (see
operation 1340 in FIG. 13) in order to realize the recom-
mended intensity of the second exercise.

[0200] The userinterface 1710 displayed on the elec-
tronic device 103 may include guidance text 1715 for
configuration values of the second exercise, guidance
text 1720 for displaying the second sensor data during
the first time interval on the basis of user input, and guid-
ance text 1730 for displaying more detailed configuration
values of the second exercise. An object 1725 for receiv-
ing user input may be displayed in the area adjacent to
the guidance text 1720, and an object 1735 for receiving
a user input may be displayed in the area adjacent to the
guidance text 1730.

[0201] The electronic device may display sensor data
1740 for the first time interval on the basis of a user input
with respect to the object 1725. Although FIG. 17 shows
only the blood pressure data as an example of the sensor
data, this is merely an example, and it will be obvious to
those skilled in the art that any amount of the first sensor
data and the second sensor data may be displayed. In
an embodiment, the electronic device may replace the
currently displayed screen with a screen in which the
sensor data in the first time interval is displayed, or may
display the sensor data in a portion of the currently dis-
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played screen so as to overlap the same on the basis of
a user input with respect to the object 1725. In the case
where the currently displayed screen is replaced with a
screen in which the sensor data in the first time interval
is displayed, an object 1745 for receiving a user input for
making a request to return to the previous screen may
be further displayed.

[0202] The electronic device may further display more
detailed configuration values of the second exercise on
the basis of a user input to the object 1735. For example,
the electronic device may further display guidance text
1760, such as "You are recommended to exercise five
times in six sets with 1 kg added to current dumbbell
weight" and a back button 1765. As another example,
the electronic device may display a screen for receiving
a user input for selecting any one of a variety of exercise
goals, and may receive a user input for selecting any one
of a variety of exercise goals, thereby further displaying
more detailed configuration values of the second exer-
cise. For example, the screen for receiving a user input
for selecting one of a variety of exercise goals may dis-
play objects 1752, 1754, and 1756 related to an increase
in the muscular strength, enhancement of muscular
hypertrophy, and strengthening of muscular endurance,
respectively, and a back button 1758.

[0203] FIGS. 18Ato 18D illustrate an example of sen-
sor data used to determine whether or not to make a
request for stopping the first exercise according to vari-
ous embodiments of the disclosure.

[0204] Referring to FIGS. 18A - 18D, FIGS. 18A and
18B illustrate second sensor data measured during the
firsttime interval under a steady exercise load, and FIGS.
18C and 18D illustrate second sensor data measured
during the firsttime interval under anincrementalincreas-
ing load. For example, FIGS. 18A and 18C show cardiac
output, and FIGS. 18B and 18D show blood pressure.
[0205] As described in FIG. 12, if the first exercise be-
ing performed by the user is required to be stopped, the
electronic device may output a warning (or notification)
to advise the user to stop the currently performed exer-
cise.

[0206] The electronic device may output a warning or
notification to advise the user to stop the currently per-
formed exercise in the case where variation in the second
sensor data shows a specified pattern, as well as in the
case where the intensity of the first exercise determined
on the basis of the second sensor data satisfies a spec-
ified condition.

[0207] The electronic device may use at least one of
the plurality of pieces of second sensor data shown in
FIGS. 18A - 18D as an indicator as to whether or not to
make a request for stopping the first exercise being per-
formed by the user. For example, if at least one of a plu-
rality of pieces of second sensor data shows a specified
pattern, the electronic device may make a request for
stopping the first exercise being performed by the user.
[0208] The electronic device may make a request for
stopping the first exercise being performed by the user
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on the basis of feature points 1820 and 1830 of SV data,
among the blood pressure data shown in FIGS. 18B and
18D. The electronic device may determine information
on the maximum blood pressure of the user, or the max-
imum exercise intensity that the user is able to perform,
on the basis of the feature points 1820 and 1830 of the
SV data. The electronic device may make a request for
stopping the first exercise being performed by the user
on the basis of the information on the maximum blood
pressure. For example, if the ratio of the current blood
pressure of the user to the maximum blood pressure falls
within a specified range, the electronic device may make
a request for stopping the first exercise being performed
by the user.

[0209] FIG. 19 illustrates an embodiment of obtaining
information related to the first exercise through augment-
ed reality (AR) before detecting the start of exercise and
providing guidance information to the user according to
an embodiment of the disclosure.

[0210] Referring to FIG. 19, the electronic device 102
may provide guidance information of the exercise, which
is to be performed subsequently by the user, on the basis
of a user input for executing a specific application (e.g.,
a healthcare application or a fithess application) installed
in the electronic device. The electronic device 102 may
provide guidance information of the exercise, which is to
be performed subsequently by the user, by executing a
specific application or using a specific executed applica-
tion on the basis of the reception of a user voice input
including information about the type of exercise (e.g.,
squats) and weight (e.g., 100 kg).

[0211] The electronic device 102 may provide the guid-
ance information of the exercise, whichis to be performed
subsequently by the user, on the basis of an operation
of detecting that the user performs a specific exercise
while a specific application is being executed (e.g., 10
squats, 100 kg). For example, the electronic device 102
may provide guidance information 1920 that recom-
mends that the user perform six sets of 10 lateral raises.
[0212] The electronic device 102 may identify whether
or not an image is obtained through a camera module on
the basis of a user input within a predetermined period
of time after providing the guidance information. If it is
confirmed that an image has been obtained, the elec-
tronic device 102 may identify whether or not the obtained
image contains a specific subject 1912 (e.g., dumbbells,
barbells, kettlebells, or the like). The electronic device
102 may identify the weight of the lateral raise on the
basis of the specific subject. For example, the electronic
device 102 may detect text or numbers engraved on the
specific subject using an optical character recognition
(OCR) method or the like, and may obtain the weight of
the lateral raise (e.g., 2kg) on the basis of the detected
text or numbers.

[0213] If the guidance information provided from the
electronic device includes weight, and if the weight in-
cluded in the guidance information is different from the
weight identified on the basis of the specific subject of
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the image, the electronic device may determine the
weight identified on the basis of the specific subject of
the image as the weight of the exercise that was actually
performed by the user.

[0214] If the obtained image contains a specific sub-
ject, the electronic device may display information 1914
related to the specific subject on the obtained image so
as to overlap the obtained image. The electronic device
may display information 1914 related to the specific sub-
ject on the image taken by the user so as to overlap the
same through an AR method. The information 1914 re-
lated to the specific subject may include guidance infor-
mation of the subsequent exercise to be performed by
the user.

[0215] The electronic device may transmit the informa-
tion 1914 related to the specific subject to another elec-
tronic device. The other electronic device may be a wear-
able device (e.g., the electronic device 103) that meas-
ures sensor data of the user (e.g., the first sensor data
or the second sensor data). The electronic device may
transmit the information 1914 related to the specific sub-
ject to another electronic device on the basis of a user
input for transmitting the information 1914 related to the
specific subject to another electronic device.

[0216] The other electronic device may obtain the first
sensor data and the second sensor data using a first
sensor and a second sensor. The other electronic device
may output a notification 1930, which indicates that first
sensor data and second sensor data are to be obtained
(measured), in various manners.

[0217] The other electronic device may detect that the
user has completed the exercise on the basis of the first
sensor data and the second sensor data, and may further
provide guidance information of the exercise to be per-
formed subsequently on the basis of the first sensor data
and the second sensor data. For example, the other elec-
tronic devices may output a notification in various man-
ners recommending the user to perform the subsequent
lateral raise with a weight of 3 kg. For example, the other
electronic device may display a notification 1940, which
recommends the user to perform the subsequent lateral
raise with a weight of 3 kg, may output a sound therefor,
or may transmit the same to the electronic device 102.
[0218] FIGS. 21A and 21B illustrate a body map rep-
resenting muscles used in performing static exercise ac-
cording to various embodiments of the disclosure.
[0219] Referring to FIGS. 21A and 21B, FIG. 21A
shows a body map showing muscles used when perform-
ing squat, and FIG. 21B shows a body map showing mus-
cles used when performing flat bench press.

[0220] If the user performs static exercise, the body
parts to be stimulated are different from each other de-
pending on the type of exercise. In addition, a plurality
of body parts may be simultaneously stimulated accord-
ing to the type of exercise, and the plurality of body parts
to be stimulated may be given different degrees of im-
portance depending on the degree of involvement in the
actions performed by the user.
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[0221] For example, referring to FIG. 21A, if the user
performs a squat, the quadriceps (front muscles of the
thigh) and the gluteus muscles (hip muscles) may be
primarily used, and the popliteal muscles (back muscles
of the thigh) and abdominal muscles may be secondarily
used.

[0222] Referring to FIG. 21B, if the user performs a
bench press, the pectoralis major muscles (chest mus-
cles) may be primarily used, and the triceps (upper and
back muscles of the arm) may be secondarily used.
[0223] As described above, since the static exercise
uses different muscles depending on the type thereof, in
order to maximize the exercise effect through the static
exercise, it is necessary to perform various kinds of ex-
ercise in various manners (e.g., modification of the
number of times and weight such as a pyramid scheme).
The various embodiments of the disclosure may be uti-
lized to provide analysis information of the first exercise
performed by the user and to provide guidance informa-
tion of the second exercise to be performed by the user
on the basis of interaction with the user in order to max-
imize the exercise effect through static exercise (and aer-
obic exercise).

[0224] An electronic device according to various em-
bodiments may include a housing; a touch screen display
to be exposed through a first portion of the housing; a
motion sensor disposed inside the housing; a PPG sen-
sor disposed in a second portion of the housing; a proc-
essor operatively coupled to the display, the motion sen-
sor, and the PPG sensor; and a memory operably cou-
pled to the processor, wherein the memory stores instruc-
tions that allow the processor, when executed, to: receive
first data from the motion sensor; identify whether or not
a user has started exercise on the basis of at least some
ofthefirstdata; receive second data from the PPG sensor
after identifying whether or not the user has started ex-
ercise; and determine the type of exercise of the user on
the basis of at least some of the first data and the second
data.

[0225] The electronic device may be a wearable de-
vice.
[0226] The motion sensor may include an acceleration

sensor, a gyro sensor, or a proximity sensor.

[0227] The instructions may allow the processor to de-
tect the blood pressure of the user on the basis of at least
some of the second data.

[0228] The instructions may allow the processor to de-
termine whether the type of exercise is static exercise or
aerobic exercise on the basis of at least some of the first
data and the second data.

[0229] The second data may include third data, and
the instructions may allow the processor to determine
whether the type of exercise is static exercise or aerobic
exercise on the basis of at least one of a correlation be-
tween the third data or a correlation between the first
data and the second data.

[0230] The instructions may allow the processor to de-
termine the intensity of the exercise or whether or not to



43

continue to perform the exercise on the basis of at least
some of the first data and the second data.

[0231] Theinstructions may allow the processor to dis-
play indications on the display on the basis of, at least in
part, the intensity of the exercise.

[0232] The indications may include text or an image
relating to the exercise intensity of the user or whether
or not to continue to perform the exercise.

[0233] The instructions may allow the processor to de-
termine, after the exercise is performed, the intensity of
the exercise or whether or not to continue to perform the
exercise on the basis of at least one of a maximum value,
a minimum value, a difference between the maximum
value and the minimum value, an average slope, and
geometric feature points of the second data during the
time interval in which the exercise is being performed.
[0234] Theinstructions may allow the processor to dis-
play an indication that makes a request for stopping the
exercise, while the exercise is being performed, on the
basis of at least one of a maximum value, a minimum
value, a difference between the maximum value and the
minimum value, an average slope, and geometric feature
points of the second data from the time point at which
the exercise was started to the present time.

[0235] Theinstructions may allow the processor to pro-
vide a user interface for receiving user feedback on the
exercise after displaying the indication on the display.
[0236] The instructions may allow the processor to
change at least one threshold value that was used to
determine the intensity of the exercise on the basis of
user feedback received through the user interface, and
store information about the at least one changed thresh-
old value in the memory.

[0237] Theinstructions may allow the processor to pro-
vide guidance information of an exercise, which is to be
performed subsequent to the exercise by the user, on
the basis of at least one piece of user feedback informa-
tion received through the user interface and the second
data.

[0238] Theguidance information of the exercise, which
is to be performed subsequent to the exercise by the
user, may include information on the intensity of the ex-
ercise to be performed by the user, and the instructions
may allow the processor to determine the intensity of the
exercise to be performed by the user by assigning
weights to the user feedback information and the second
data, respectively.

[0239] A method of operating an electronic device may
include receiving first data from a motion sensor of the
electronic device; identifying whether or not a user has
started an exercise on the basis of at least some of the
first data; receiving second data from a PPG sensor of
the electronic device after identifying whether or not a
user has started the exercise; and determining the type
of exercise performed by the user on the basis of at least
some of the first data and the second data.

[0240] The method may further include determining
the intensity of the exercise or whether or not to continue
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to perform the exercise on the basis of at least some of
the first data and the second data.

[0241] The determining the intensity of the exercise or
whether or not to continue to perform the exercise may
include determining, after the exercise is performed, the
intensity of the exercise or whether or not to continue to
perform the exercise on the basis of at least one of a
maximum value, a minimum value, a difference between
the maximum value and the minimum value, an average
slope, and geometric feature points of the second data
during the time interval in which the exercise is per-
formed.

[0242] The method may furtherinclude, after providing
the user with information about the intensity of the exer-
cise or whether or not to continue to perform the exercise,
providing guidance information of an exercise, which is
to be performed subsequent to the exercise by the user,
on the basis of at least one piece of user feedback infor-
mation received through a user interface and the second
data.

[0243] The computer-readable storage medium may
include a hard disk, a floppy disk, a magnetic medium
(e.g., a magnetic tape), an optical media (e.g., compact
disc read-only memory (CD-ROM), digital optical disc
(DVD)), a magnetooptical media (e.g., a floptical disk),
aninner memory, etc. The instruction may include a code
made by a complier or a code that can be executed by
an interpreter. The programming module according to
the disclosure may include one or more of the aforemen-
tioned components or may further include other addition-
al components, or some of the aforementioned compo-
nents may be omitted. Operations performed by a mod-
ule, a programming module, or other elements according
to various embodiments may be executed sequentially,
in parallel, repeatedly, or in a heuristic manner. At least
some operations may be executed according to another
sequence, may be omitted, or may further include other
operations.

[0244] An electronic device according to various em-
bodiments of the disclosure may provide a user with in-
formation about the type of exercise performed by the
user and the intensity thereof on the basis of information
of the user, which is measured in real time during the
exercise of the user. In addition, an electronic device ac-
cording to various embodiments may provide recom-
mended exercise information conforming to user’s needs
and circumstances on the basis of user feedback data.
Accordingly, an electronic device according to various
embodiments of the disclosure may provide exercise in-
formation to meet the user’s needs eventually, thereby
guiding the user to have an optimal exercise effect.
[0245] While the disclosure has been shown and de-
scribed with reference to various embodiments thereof,
it will be understood by those skilled in the art that various
changes in form and details may be made therein without
departing from the spirit and scope of the disclosure as
defined by the appended claims and their equivalents.
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Claims

1.

An electronic device comprising:

a housing;

a display exposed through a first portion of the
housing;

a motion sensor disposed inside the housing;
a photoplethysmography (PPG) sensor dis-
posed in a second portion of the housing;

a processor operatively coupled to the display,
the motion sensor, and the PPG sensor; and

a memory operably coupled to the processor,
wherein the memory stores instructions that,
when executed, cause the processor to:

receive first data from the motion sensor,
identify whether a user has started exercise
based on at least a portion of the first data,
receive second data from the PPG sensor
after identifying whether the user has start-
ed exercise; and

determine a type of the exercise based on
at least a portion of the first data and the
second data.

The electronic device of claim 1, wherein the elec-
tronic device is a wearable device.

The electronic device of claim 1, wherein the motion
sensor comprises at least one of an acceleration
Sensor, a gyro sensor, or a proximity sensor.

The electronic device of claim 1, wherein the instruc-
tions further cause the processor to detect blood
pressure of the user based on at least a portion of
the second data.

The electronic device of claim 1, wherein the instruc-
tions further cause the processor to determine
whether the type of exercise is a static exercise or
an aerobic exercise based on the portion of the first
data and the second data.

The electronic device of claim 5,

wherein the second data comprise third data differ-
ent from the rest of the second data, and

wherein the instructions further cause the processor
to determine whether the type of exercise is static
exercise or aerobic exercise based on at least one
of a correlation between portions of the third data or
a correlation between the first data and the second
data.

The electronic device of claim 1, wherein the instruc-
tions further cause the processor to determine an
intensity of the exercise or whether to continue to
perform the exercise based on the portion of the first
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10.

1.

12.

13.

14.

15.

data and the second data.

The electronic device of claim 7, wherein the instruc-
tions further cause the processor to display indica-
tions on the display based on, at least in part, the
intensity of the exercise.

The electronic device of claim 8, wherein the indica-
tions comprise text or an image relating to exercise
intensity of the user or whether to continue to perform
the exercise.

The electronic device of claim 7, wherein the instruc-
tions further cause the processor to determine, after
the exercise has started, the intensity of the exercise
or whether to continue to perform the exercise based
on at least one of a maximum value, a minimum val-
ue, a difference between the maximum value and
the minimum value, an average slope, or geometric
feature points of the second data during a time in-
terval in which the exercise is performed.

The electronic device of claim 8, wherein the instruc-
tions further cause the processor to control the dis-
play to display an indication that makes a request
for stopping of the exercise, while the exercise is
being performed, on the basis of at least one of a
maximum value, a minimum value, a difference be-
tween the maximum value and the minimum value,
an average slope, or geometric feature points of the
second data from a time point at which the exercise
was started to a present time.

The electronic device of claim 8, wherein the instruc-
tions further cause the processor to provide a user
interface for receiving user feedback on the exercise
after displaying the indication on the display.

The electronic device of claim 12, wherein the in-
structions further cause the processor to:

change at least one threshold value that was
used to determine the intensity of the exercise
based on user feedback received through the
user interface, and

store information about the atleast one changed
threshold value in the memory.

The electronic device of claim 12, wherein the in-
structions further cause the processor to provide
guidance information of an exercise, which is to be
performed subsequent to the exercise by the user,
on the basis of at least one piece of user feedback
information received through the user interface and
the second data.

A method of operating an electronic device, the
method comprising:
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receiving first data from a motion sensor of the
electronic device;

identifying whether a user has started an exer-
cise based on at least a portion of the first data;
receiving second data from a photoplethysmog-
raphy (PPG) sensor of the electronic device after
identifying whether or not a user has started the
exercise; and

determining a type of exercise of the user based
on at least a portion of the first data and the
second data.
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