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(57) ABSTRACT

An electronic device and method of controlling the elec-
tronic device are provided. The electronic device includes a
sensor module, a display, a processor operatively connected
to the sensor module and the display, and a memory storing
instructions which, when executed, configure the processor
to obtain first data related to a first position of a user
measuring blood pressure (BP) through the electronic
device, identify a second position of the user measuring the
BP, based on second data acquired through the sensor
module, identify whether a difference between the first data
and the second data, including at least one of a height of the
electronic device or a distance between the electronic device
and the user, is included in a preset range, and when the
difference is not included in the range, display a user
interface, including guide information for adjusting the
second position to become equal to the first position, through
the display.
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ELECTRONIC DEVICE AND METHOD OF
CONTROLLING ELECTRONIC DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION(S)

[0001] This application is based on and claims priority
under 35 U.S.C. 119(a) of a Korean patent application
number 10-2018-0044412, filed on Apr. 17, 2018, in the
Korean Intellectual Property Oflice, the disclosure of which
is incorporated by reference herein in their entirety.

BACKGROUND

1. Field

[0002] The disclosure relates to an electronic device for
providing a function of guiding a position (POSE) for blood
pressure (BP) measurement and a method of controlling an
electronic device.

2. Description of the Related Art

[0003] Due to an increase in interest in health, electronic
devices including biometric sensors have been developed.
The electronic devices may provide information related to
human health by acquiring information on states of human
bodies.

[0004] The above information is presented as background
information only to assist with an understanding of the
disclosure. No determination has been made, and no asser-
tion is made, as to whether any of the above might be
applicable as prior art with regard to the disclosure.

SUMMARY

[0005] An electronic device may estimate blood pressure
(BP) by acquiring information related to a person’s heart
rate through one or more sensors. When information such as
the heart rate is acquired, the information may vary depend-
ing on a position of a user holding or wearing the electronic
device, for example, a height of the electronic device and a
distance between the electronic device and the user.

[0006] 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. Accord-
ingly, an aspect of the disclosure is to provide an electronic
device and a method for guiding acquisition of information
related to a heart rate at a predetermined position of the user
all the time.

[0007] The technical subjects pursued in the disclosure
may not be limited to the above mentioned technical sub-
jects, and other technical subjects which are not mentioned
may be clearly understood, through the following descrip-
tions, by those skilled in the art of the disclosure.

[0008] Additional aspects will be set forth in part in the
description which follows and, in part, will be apparent from
the description, or may be learned by practice of the pre-
sented embodiments.

[0009] In accordance with an aspect of the disclosure, an
electronic device is provided. The electronic device includes
a sensor module, a display, a processor operatively con-
nected to the sensor module and the display. and a memory
storing instructions which, when executed, configure the
processor to obtain first data related to a first position of a
user measuring BP through the electronic device, identify a
second position of the user measuring the BP, based on

Oct. 17,2019

second data acquired through the sensor module, identify
whether a difference between the first data and the second
data, including at least one of a height of the electronic
device or a distance between the electronic device and the
user of the electronic device, is included in a preset range,
and when the difference is not included in the range, display
a user interface, including guide information for adjusting
the second position to become equal to the first position,
through the display.

[0010] In accordance with another aspect of the disclo-
sure, a method of controlling an electronic device is pro-
vided. The method includes obtaining first data related to a
first position of a user measuring BP through the electronic
device, identifying a second position of the user measuring
the BP, based on second data acquired through a sensor
module, identifying whether a difference between the first
data and the second data, including at least one of a height
of the electronic device or a distance between the electronic
device and the user of the electronic device, is included in
a preset range, and displaying a user interface, including
guide information for adjusting the second position to
become equal to the first position, based on a result of the
identification.

[0011] In accordance with another aspect of the disclosure,
a computer program product is provided. The computer
program product includes a non-transitory computer-read-
able recording medium storing instructions for executing
operations in a device comprising a processor. The opera-
tions include obtaining first data related to a first position of
a user measuring BP, identifying a second position of the
user measuring the BP, based on second data acquired
through a sensor module, identifying whether a difference
between the first data and the second data, including at least
one of a height of the electronic device or a distance between
the electronic device and the user, is included in a preset
range, and displaying a user interface, including guide
information for adjusting the second position to become
equal to the first position, based on a result of the identifi-
cation.

[0012] Other aspects, advantages, and salient features 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

[0013] The above and other aspects, features, and advan-
tages of certain embodiments of the disclosure will be more
apparent from the following description taken in conjunction
with the accompanying drawings, in which:

[0014] FIG. 1 illustrates the form of an electronic device
according to an embodiment of the disclosure;

[0015] FIG. 2 illustrates the form of the electronic device
according to an embodiment of the disclosure;

[0016] FIG. 3 is a block diagram illustrating the electronic
device within a network environment according to an
embodiment of the disclosure;

[0017] FIGS. 4A and 4B illustrate positions of a user
measuring biometric information through the electronic
device according to various embodiments of the disclosure;
[0018] FIGS.5A, 5B, and 5C illustrate a situation in which
the electronic device acquires first data related to a first
position of the user measuring biometric information of the
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user through the electronic device according to various
embodiments of the disclosure;

[0019] FIGS. 6A and 6B illustrate a situation in which the
electronic device acquires first data related to a first position
of the user measuring user’s biometric information accord-
ing to various embodiments of the disclosure;

[0020] FIGS.7A, 7B, and 7C illustrate a situation in which
the electronic device provides a guide to measurement of
biometric information to the user according to various
embodiments of the disclosure;

[0021] FIGS. 8A and 8B illustrate a situation in which the
electronic device provides a guide to measure biometric
information of the user according to various embodiments of
the disclosure;

[0022] FIG.9is a block diagram schematically illustrating
the electronic device according to an embodiment of the
disclosure;

[0023] FIG. 10 is a flowchart illustrating a situation in
which the electronic device acquires data for measuring
biometric information of the user, identifies a position of the
user, and provides a guide according to an embodiment of
the disclosure;

[0024] FIG. 11 is a flowchart illustrating a situation in
which the electronic device acquires a first position of the
user according to an embodiment of the disclosure;

[0025] FIG. 12 is a flowchart illustrating a situation in
which the electronic device provides a guide to a measure-
ment position to the user when blood pressure (BP) is
measured through the electronic device according to an
embodiment of the disclosure;

[0026] FIG. 13 is a flowchart illustrating another situation
in which the electronic device provides a guide to a mea-
surement position to the user when BP is measured through
the electronic device according to various embodiments of
the disclosure;

[0027] FIGS. 14A and 14B illustrate a situation in which
the margin of error is generated when a reference position of
BP measurement pre-stored in the electronic device does not
match a user’s position of BP measurement according to
various embodiments of the disclosure;

[0028] FIGS. 15A and 15B illustrate a situation in which
the margin of error is generated when a reference position of
BP measurement pre-stored in the electronic device does not
match a user’s position of BP measurement according to
various embodiments of the disclosure; and

[0029] FIGS. 16A and 16B illustrate a situation in which
the margin of error is generated when a reference position of
BP measurement pre-stored in the electronic device does not
match a user’s position of BP measurement according to
various embodiment of the disclosure.

[0030] 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

[0031] The following description with reference to the
accompanying drawings is provided to assist in a compre-
hensive understanding of various embodiments of the dis-
closure as defined by the claims and their equivalents. It
includes various specific details to assist in that understand-
ing but these are to be regarded as merely exemplary.
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 depart-
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ing from the scope and spirit of the disclosure. In addition,
descriptions of well-known functions and constructions may
be omitted for clarity and conciseness.

[0032] The terms and words used in the following descrip-
tion and claims are not limited to the bibliographical mean-
ings, 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 disclo-
sure is provided for illustration purpose only and not for the
purpose of limiting the disclosure as defined by the
appended claims and their equivalents.

[0033] FIG. 1 illustrates the shape of an electronic device
according to an embodiment of the disclosure.

[0034] Referring to FIG. 1, an electronic device 100 may
include a housing 1, a display 10, and a biometric informa-
tion-measuring optical sensor 20.

[0035] The housing 1 may provide a space for accommo-
dating elements (for example, the display 10 and the bio-
metric information-measuring optical sensor 20). The hous-
ing 1 may be implemented in various forms. Although FIG.
1 illustrates an example in which the housing 1 is imple-
mented in a rectangular form having a curved surface to be
held by a user, the housing 1 according to various embodi-
ments may be implemented in various forms in which the
user can hold the electronic device 100.

[0036] The display 10 may be used for providing infor-
mation processed by the electronic device 100. According to
various embodiments, the display 10 may display a screen or
a user interface related to information processed by the
electronic device 100. According to various embodiments,
the display 10 may be disposed on a front surface of the
housing 1 in order to provide information processed by the
electronic device 100. According to various embodiments,
the display 10 may be exposed through the part of the front
surface of the housing 1 in order to provide information
processed by the electronic device 100.

[0037] The biometric information-measuring optical sen-
sor 20 may be used to measure biometric information of the
user of the electronic device 100. The biometric informa-
tion-measuring optical sensor 20 may be disposed on a rear
surface or the front surface of the housing 1 in order to
measure the pulse of the user of the electronic device 100.
The rear surface may be a surface opposite the front surface.
According to various embodiments, the biometric informa-
tion-measuring optical sensor 20 may be exposed through
the part of the rear surface or the front surface of the housing
1 in order to measure the pulse of the user of the electronic
device 100. In FIG. 1, the surface on which the biometric
information-measuring optical sensor 20 is disposed is the
rear surface and the surface on which the display 10 is
disposed is the front surface. However, the disclosure is not
limited thereto.

[0038] The biometric information-measuring optical sen-
sor 20 may be disposed on an upper portion of the rear
surface of the housing 1 so that the user’s body part (for
example, fingers) can contact the biometric information-
measuring optical sensor 20 while the user holds the elec-
tronic devices 100 (or the housing 1). However, the location
of the biometric information-measuring optical sensor 20 is
not limited thereto. The biometric information-measuring
optical sensor 20 may be located at various positions of the
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electronic device 100 such that the part of the user’s body
contacts the biometric information-measuring optical sensor
20.

[0039] The electronic device 101 may further include a
film (not shown) attached to, disposed on (over) or supet-
imposed on (over), or overlaid on (over) the biometric
information-measuring optical sensor 20. The film may be
used to measure blood sugar and may include chemochro-
mic materials. The film used to measure blood sugar may be
configured to be translucent or transparent in order to apply
light of a required wavelength to the user.

[0040] When the film is configured to be transparent, the
biometric information-measuring optical sensor 20 may
further include a device (for example, a light emitting diode)
for emitting light of the required wavelength.

[0041] FIG. 2 illustrates the form of the electronic device
according to an embodiment of the disclosure.

[0042] Referring to FIG. 2, the electronic device 101 may
include a housing 2, a display 30, and a biometric informa-
tion-measuring optical sensor 40.

[0043] The housing 2 may provide a space for accommo-
dating elements (for example, the display 30 and the bio-
metric information-measuring optical sensor 40). The hous-
ing 2 may be implemented in various forms. Although FIG.
2 illustrates an example in which the housing 2 is imple-
mented in a circular form attachable to the user’s body part,
but is not limited thereto. According to various embodi-
ments, the housing 2 may be implemented in another form
other than the circle. According to various embodiments, the
housing 2 may be implemented in a rectangle, a square, or
an oval attachable to the user’s body part.

[0044] The display 30 may be used for providing infor-
mation processed by the electronic device 101. According to
various embodiments, the display 30 may display a screen or
a user interface related to information processed by the
electronic device 101. According to various embodiments,
the display 30 may be disposed on a front surface of the
housing 2 in order to provide information processed by the
electronic device 101. According to various embodiments,
the display 30 may be exposed through the part of the front
surface of the housing 2 in order to provide information
processed by the electronic device 101.

[0045] The biometric information-measuring optical sen-
sor 40 may be used to measure the pulse of the user of the
electronic device 101. According to various embodiments,
the biometric information-measuring optical sensor 40 may
emit light toward the user’s body part contacting the elec-
tronic device 101 through one or more light emitting diodes
or lasers. The biometric information-measuring optical sen-
sor 40 may receive reflected light of the emitted light
through photodiodes or different types of light detectors. The
biometric information-measuring optical sensor 40 may
convert information on the reflected light into an electrical
signal. The electrical signal acquired through the biometric
information-measuring optical sensor 40 may be transferred
to a processor within the electronic device 101. The trans-
ferred to electrical signal may include information on the
user’s pulse or pulse wave.

[0046] FIG. 3 is a block diagram illustrating an electronic
device 301 in a network environment 300 according to an
embodiment of the disclosure. An electronic device 301 may
include the electronic device 100 of FIG. 1 and the elec-
tronic device 101 of FIG. 2.
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[0047] Referring to FIG. 3, the electronic device 301 in the
network environment 300 may communicate with an elec-
tronic device 302 via a first network 398 (e.g., a short-range
wireless communication network), or an electronic device
304 or a server 308 via a second network 399 (e.g., a
long-range wireless communication network). According to
an embodiment, the electronic device 301 may communicate
with the electronic device 304 via the server 308. According
to an embodiment, the electronic device 301 may include a
processor 320, memory 330, an input device 350, a sound
output device 355, a display device 360, an audio module
370, a sensor module 376, an interface 377, a haptic module
379, a camera module 380, a power management module
388, a battery 389, a communication module 390, a sub-
scriber identification module (SIM) 396, or an antenna
module 397. In some embodiments, at least one (e.g., the
display device 360 or the camera module 380) of the
components may be omitted from the electronic device 301,
or one or more other components may be added in the
electronic device 301. In some embodiments, some of the
components may be implemented as single integrated cir-
cuitry. For example, the sensor module 376 (e.g., a finger-
print sensor, an iris sensor, or an illuminance sensor) may be
implemented as embedded in the display device 360 (e.g., a
display).

[0048] The processor 320 may execute, for example, soft-
ware (e.g., a program 340) to control at least one other
component (e.g., a hardware or software component) of the
electronic device 301 coupled with the processor 320, and
may perform various data processing or computation.
According to one embodiment, as at least part of the data
processing or computation, the processor 320 may load a
command or data received from another component (e.g,
the sensor module 376 or the communication module 390)
in volatile memory 332, process the command or the data
stored in the volatile memory 332, and store resulting data
in non-volatile memory 334. According to an embodiment,
the processor 320 may include a main processor 321 (e.g.,
a central processing unit (CPU) or an application processor
(AP)), and an auxiliary processor 323 (e.g., a graphics
processing unit (GPU), an image signal processor (ISP), a
sensor hub processor, or a communication processor (CP))
that is operable independently from, or in conjunction with,
the main processor 321. Additionally or alternatively, the
auxiliary processor 323 may be adapted to consume less
power than the main processor 321, or to be specific to a
specified function. The auxiliary processor 323 may be
implemented as separate from, or as part of the main
processor 321.

[0049] The auxiliary processor 323 may control at least
some of functions or states related to at least one component
(e.g., the display device 360, the sensor module 376, or the
communication module 390) among the components of the
electronic device 301, instead of the main processor 321
while the main processor 321 is in an inactive (e.g., sleep)
state, or together with the main processor 321 while the main
processor 321 is in an active state (e.g., executing an
application). According to an embodiment, the auxiliary
processor 323 (e.g., an ISP or a CP) may be implemented as
part of another component (e.g., the camera module 380 or
the communication module 390) functionally related to the
auxiliary processor 323.

[0050] The memory 330 may store various data used by at
least one component (e.g., the processor 320 or the sensor
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module 376) of the electronic device 301. The various data
may include, for example, software (e.g., the program 340)
and input data or output data for a command related thereto.
The memory 330 may include the volatile memory 332 or
the non-volatile memory 334.

[0051] The program 340 may be stored in the memory 330
as software, and may include, for example, an operating
system (OS) 342, middleware 344, or an application 346.

[0052] The input device 350 may receive a command or
data to be used by another component (e.g., the processor
320) of the electronic device 301, from the outside (e.g., a
user) of the electronic device 301. The input device 350 may
include, for example, a microphone, a mouse, a keyboard, or
a digital pen (e.g., a stylus pen).

[0053] The sound output device 355 may output sound
signals to the outside of the electronic device 301. The sound
output device 355 may include, for example, a speaker or a
receiver. The speaker may be used for general purposes,
such as playing multimedia or playing record, and the
receiver may be used for an incoming call. According to an
embodiment, the receiver may be implemented as separate
from, or as part of the speaker.

[0054] The display device 360 may visually provide infor-
mation to the outside (e.g., a user) of the electronic device
301. The display device 360 may include, for example, a
display, a hologram device, or a projector and control
circuitry to control a corresponding one of the display,
hologram device, and projector. According to an embodi-
ment, the display device 360 may include touch circuitry
adapted to detect a touch, or sensor circuitry (e.g., a pressure
sensor) adapted to measure the intensity of force incurred by
the touch.

[0055] The audio module 370 may convert a sound into an
electrical signal and vice versa. According to an embodi-
ment, the audio module 370 may obtain the sound via the
input device 350, or output the sound via the sound output
device 355 or a headphone of an external electronic device
(e.g., an electronic device 302) directly (e.g., wired) or
wirelessly coupled with the electronic device 301.

[0056] The sensor module 376 may detect an operational
state (e.g., power or temperature) of the electronic device
301 or an environmental state (e.g., a state of a user) external
to the electronic device 301, and then generate an electrical
signal or data value corresponding to the detected state.
According to an embodiment, the sensor module 376 may
include, for example, a gesture sensor, a gyro sensor, an
atmospheric pressure sensor, a magnetic sensor, an accel-
eration sensor, a grip sensor, a proximity sensor, a color
sensor, an infrared (IR) sensor, a biometric sensor, a tem-
perature sensor, a humidity sensor, or an illuminance sensor.

[0057] The interface 377 may support one or more speci-
fied protocols to be used for the electronic device 301 to be
coupled with the external electronic device (e.g., the elec-
tronic device 302) directly (e.g., wired) or wirelessly.
According to an embodiment, the interface 377 may include,
for example, a high definition multimedia interface (HDMI),
a universal serial bus (USB) interface, a secure digital (SD)
card interface, or an audio interface.

[0058] A connecting terminal 378 may include a connector
via which the electronic device 301 may be physically
connected with the external electronic device (e.g., the
electronic device 302). According to an embodiment, the
connecting terminal 378 may include, for example, a HDMI
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connector, a USB connector, a SD card connector, or an
audio connector (e.g., a headphone connector).

[0059] The haptic module 379 may convert an electrical
signal into a mechanical stimulus (e.g., a vibration or a
movement) or electrical stimulus which may be recognized
by a user via his tactile sensation or kinesthetic sensation.
According to an embodiment, the haptic module 379 may
include, for example, a motor, a piezoelectric element, or an
electric stimulator.

[0060] The camera module 380 may capture a still image
or moving images. According to an embodiment, the camera
module 380 may include one or more lenses, image sensors,
ISP, or flashes.

[0061] The power management module 388 may manage
power supplied to the electronic device 301. According to
one embodiment, the power management module 388 may
be implemented as at least part of, for example, a power
management integrated circuit (PMIC).

[0062] The battery 389 may supply power to at least one
component of the electronic device 301. According to an
embodiment, the battery 389 may include, for example, a
primary cell which is not rechargeable, a secondary cell
which is rechargeable, or a fuel cell.

[0063] The communication module 390 may support
establishing a direct (e.g., wired) communication channel or
a wireless communication channel between the electronic
device 301 and the external electronic device (e.g., the
electronic device 302, the electronic device 304, or the
server 308) and performing communication via the estab-
lished communication channel The communication module
390 may include one or more CP that are operable indepen-
dently from the processor 320 (e.g., the AP) and supports a
direct (e.g., wired) communication or a wireless communi-
cation. According to an embodiment, the communication
module 390 may include a wireless communication module
392 (e.g., a cellular communication module, a short-range
wireless communication module, or a global navigation
satellite system (GNSS) communication module) or a wired
communication module 394 (e.g., a local area network
(LAN) communication module or a power line communi-
cation (PLC) module). A corresponding one of these com-
munication modules may communicate with the external
electronic device via the first network 398 (e.g., a short-
range communication network, such as Bluetooth™, Wi-Fi
direct, or IR data association (IrDA)) or the second network
399 (e.g., a long-range communication network, such as a
cellular network, the Internet, or a computer network (e.g.,
LAN or wide area network (WAN)). These various types of
communication modules may be implemented as a single
component (e.g., a single chip), or may be implemented as
multi components (e.g., multi chips) separate from each
other. The wireless communication module 392 may iden-
tify and authenticate the electronic device 301 in a commu-
nication network, such as the first network 398 or the second
network 399, using subscriber information (e.g., interna-
tional mobile subscriber identity (IMSI)) stored in the sub-
scriber identification module 396.

[0064] The antenna module 397 may transmit or receive a
signal or power to or from the outside (e.g., the external
electronic device) of the electronic device 301. According to
an embodiment, the antenna module 397 may include an
antenna including a radiating element composed of a con-
ductive material or a conductive pattern formed in or on a
substrate (e.g., a printed circuit board (PCB)). According to
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an embodiment, the antenna module 397 may include a
plurality of antennas. In such a case, at least one antenna
appropriate for a communication scheme used in the com-
munication network, such as the first network 398 or the
second network 399, may be selected, for example, by the
communication module 390 (e.g., the wireless communica-
tion module 392) from the plurality of antennas. The signal
or the power may then be transmitted or received between
the communication module 390 and the external electronic
device via the selected at least one antenna. According to an
embodiment, another component (e.g., a radio frequency
integrated circuit (RFIC)) other than the radiating element
may be additionally formed as part of the antenna module
397.

[0065] At least some of the above-described components
may be coupled mutually and communicate signals (e.g.,
commands or data) therebetween via an inter-peripheral
communication scheme (e.g., a bus, general purpose input
and output (GPIO), serial peripheral interface (SPI), or
mobile industry processor interface (MIPI)).

[0066] According to an embodiment, commands or data
may be transmitted or received between the electronic
device 301 and the external electronic device 304 via the
server 308 coupled with the second network 399. Each of the
electronic devices 302 and 304 may be a device of a same
type as, or a different type, from the electronic device 301.
According to an embodiment, all or some of operations to be
executed at the electronic device 301 may be executed at one
or more of the external electronic devices 302, 304, or 308.
For example, if the electronic device 301 should perform a
function or a service automatically, or in response to a
request from a user or another device, the electronic device
301, instead of; or in addition to, executing the function or
the service, may request the one or more external electronic
devices to perform at least part of the function or the service.
The one or more external electronic devices receiving the
request may perform the at least part of the function or the
service requested, or an additional function or an additional
service related to the request, and transfer an outcome of the
performing to the electronic device 301. The electronic
device 301 may provide the outcome, with or without further
processing of the outcome, as at least part of a reply to the
request. To that end, a cloud computing, distributed com-
puting, or client-server computing technology may be used,
for example.

[0067] FIGS. 4A and 4B illustrate positions of the user
measuring biometric information through the electronic
device according to various embodiments of the disclosure.

[0068] Referring to FIGS. 4A and 4B, the electronic
device 100 may acquire various pieces of biometric infor-
mation through a biometric information-measuring optical
sensor (the biometric information-measuring optical sensor
20 of FIG. 1) and measure blood pressure (BP). BP may be
understood as, for example, pressure applied to walls of
blood vessel by blood from the heart. The electronic device
100 according to an embodiment may measure BP through
various methods.

[0069] The electronic device 100 may measure BP on the
basis of, for example, a tonometry type, or the pulse wave
such as a pulse wave velocity (PWV) type or a pulse wave
analysis (PWA) type. The pulse wave may be understood as
waves formed while the pulse is transmitted to peripheral
nerves, that is, a change in pressure. The pulse is, for
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example, blood flow along the artery through heart beat and
may be understood as repetition of expansion and relaxation
of the artery.

[0070] The PWYV type is a type of estimating BP on the
basis of a time different of the pulse wave measured at two
positions after pressure sensors are disposed at different
locations of the blood vessel of the artery. For example, the
PWV type may analyze a plurality of heartbeat-related
signals (for example, pulse wave, ballistocardiogram, and
electrocardiogram (ECG)), infer a blood flow rate, and
estimate the BP through a correlation between the blood
flow rate and the BP.

[0071] The PWA type is a type of estimating the BP on the
basis of a shape of the pulse wave. For example, the PWA
type is a type of inferring a change in the BP according to
the shape of a waveform by analyzing the pulse wave on a
terminal body or a wrist.

[0072] According to an embodiment, when the user mea-
sures BP through the electronic device 100 including the
biometric information-measuring optical sensor 20, the elec-
tronic device 100 may provide a user interface including
guide information for measuring the BP with a second
position of the user which is the same as or similar to a
pre-stored first position of the user in order to improve
accuracy of the measured value.

[0073] According to an embodiment, the first position of
the user may be a position which is a reference for measur-
ing the BP. The position which is the reference for measuring
the BP may be, for example, a position with which the user
previously measured the BP through the electronic device
100 according to a reference position guide provided by the
electronic device 100.

[0074] However, the disclosure is not limited thereto and
the position which is the reference for measuring the BP may
be a position pre-stored in the electronic device 100. For
example, the position which is the reference for measuring
the BP may be a state in which the user can see the display
10 of the electronic device 100 while raising the electronic
device 100 to the same height as the user’s chest. However,
the position which is the reference is not limited thereto.

[0075] For example, if a request for measuring user’s BP
is made (again) after the BP is measured with the position
which is the reference for measuring the BP, the electronic
device 100 may display a user interface for guiding the user
to take the second position in order to allow the user to
measure the BP with the position which is the same as or
similar to the first position of the user through the electronic
device 100. For example, the electronic device 100 may
acquire and store first data related to the first position of the
user, and then may identify the second position of the user
on the basis of second data measured through a sensor
module included in the electronic device 100 and identify
whether a difference between the first data and the second
data is within a preset allowable range. For example, the
second position may be a position identified using the
second data acquired through the sensor module included in
the electronic device 100 in the state in which the user is
measuring the BP again after measuring the BP with the first
position.

[0076] According to an embodiment, the first data and the
second data related to the first position and the second
position of the user may include at least one of a height of



US 2019/0313916 A1

the electronic device 100, a distance between the electronic
device 100 and the user, and an inclination of the electronic
device 100.

[0077] Referring to FIG. 4A, the height (H1) of the
electronic device 100 included in the first data may be an
absolute height acquired through an altitude sensor or an air
pressure sensor included in the electronic device 100. How-
ever, the height is not limited thereto. For example, the
height (H1) of the electronic device 100 included in the first
data may be a height from the lowest point in the distance
between a point at which the standing user raises his’her arm
holding or wearing the electronic device 100 over his/her
head as much as possible and a point at which the user
lowers his/her arm toward his/her legs.

[0078] According to various embodiments, the distance
(D1) between the electronic device 100 and the user
included in the first data may be a distance between the
electronic device 100 and the user’s chest in the state in
which the user holds or wears the electronic device 100.

[0079] According to various embodiments, the inclination
(T1) of the electronic device 100 included in the first data
may be a tilting degree of the electronic device 100 against
a horizontal plane in the state in which the user holds the
electronic device 100.

[0080] Referring to FIG. 4B, the height (H2) of the
electronic device 100 included in the second data may be an
absolute height acquired through an altitude sensor or an air
pressure sensor included in the electronic device 100. How-
ever, the height is not limited thereto. For example, the
height (H2) of the electronic device 100 included in the
second data may be a distance measured on the basis of the
height (H1) of the electronic device included in the first data.

[0081] According to various embodiments, the distance
(D2) between the electronic device 100 and the user
included in the second data may be a distance between the
electronic device 100 and the user’s chest in the state in
which the user holds or wears the electronic device 100.
However, the distance is not limited thereto. For example,
the distance (D2) between the electronic device 100 and the
user included in the second data may be a distance measured
on the basis of the distance (D1) between the electronic
device 100 and the user included in the first data.

[0082] According to various embodiments, the inclination
(T2) of the electronic device 100 included in the second data
may be a tilting degree of the electronic device 100 against
a horizontal plane in the state in which the user holds the
electronic device 100. However, the inclination is not lim-
ited thereto. For example, the inclination of the electronic
device 100 included in the second data may be an inclination
measured on the basis of the inclination (T1) of the elec-
tronic device 100 included in the first data.

[0083] FIGS.5A, 5B, and 5C illustrate a situation in which
the electronic device acquires first data related to a first
position of the user measuring biometric information of the
user through the electronic device according to various
embodiments of the disclosure.

[0084] Referring to FIGS. 5A to 5C, the electronic device
100 may display a user interface for acquiring first data
related to the first position of the user. According to an
embodiment, the electronic device 100 may provide a par-
ticular mode for acquiring the first data related to the first
position of the user. For example, when a biometric infor-
mation acquisition function is first performed by the elec-
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tronic device 100, the electronic device 100 may display a
user interface for storing a reference position of measuring
the BP.

[0085] Referring to FIG. 5A, the electronic device 100
may display a reference height acquisition user interface 510
including guide information for acquiring a height of the
electronic device 100 included in first data on the display 10.
[0086] The reference height acquisition user interface 510
may display information 511 making a request for lowering
the arm holding the electronic device 100 toward legs,
slowly raising the arm toward the head, and then stopping at
the height adjacent to the user’s heart to the user.

[0087] The electronic device 100 according to an embodi-
ment may measure the height of the electronic device 100,
a movement direction, or an amount of a change in the
height through a sensor module included in the electronic
device 100. The electronic device 100 may acquire first data
related to a first position of the user on the basis of the data
acquired through the sensor.

[0088] For example, the electronic device 100 may
acquire, as first data, data input in the state in which the
electronic device 100 moves according to the information
511 displayed on the display 10 on the basis of a value
acquired through the sensor module and then stops at a
predetermined location for a preset time (for example, 2 to
3 seconds).

[0089] According to some embodiments, the electronic
device 100 may acquire, as first data, data input at the time
point corresponding to user’s selection of a “completion”
icon 540 after the electronic device 100 moves according to
the information 511 displayed on the display 10 on the basis
of the value acquired through the sensor module.

[0090] According to an embodiment, when the first data is
acquired, the electronic device 100 may inform the user that
the first data has completely acquired through vibration, a
sound, or a change in the user interface (for example, a
change in color or brightness).

[0091] Referring to FIG. 5B, the electronic device 100
may display a reference distance acquisition user interface
520 including guide information for acquiring the distance
between the electronic device 100 and the user included in
the first data on the display 10.

[0092] The reference distance acquisition user interface
520 may display information 521 making a request for
moving the electronic device 100 away from the user’s chest
and then stopping the electronic device in a comfortable
position of the user to the user.

[0093] The electronic device 100 according to an embodi-
ment may measure the distance between the electronic
device 100 and the user through the sensor module included
in the electronic device 100. The electronic device 100 may
measure the location of the electronic device 100, the
movement direction, or the movement distance. The elec-
tronic device 100 may acquire first data related to the first
position of the user on the basis of the data acquired through
the sensor.

[0094] For example, after moving according to the infor-
mation 521 displayed on the display 10 on the basis of a
value acquired through the sensor module, the electronic
device 100 may acquire data input for a preset time (for
example, 2 to 3 seconds) at a predetermined location in a
stopped state as the first data.

[0095] According to some embodiments, after moving
according to the information 521 displayed on the display 10



US 2019/0313916 A1

on the basis of the value acquired through the sensor
module, the electronic device 100 may acquire data input at
the time point corresponding to user’s selection of the
“completion” icon 540 as the first data.

[0096] According to an embodiment, when the first data is
acquired, the electronic device 100 may inform the user that
the first data has completely acquired through vibration, a
sound, or a change in the user interface (for example, a
change in color or brightness).

[0097] Referring to FIG. 5C, the electronic device 100
may display a reference inclination acquisition user interface
530 including guide information for acquiring the inclina-
tion of the electronic device 100 included in the first data on
the display 10.

[0098] The reference inclination acquisition user interface
530 may display information 531 making a request for
changing the inclination and then stopping in a comfortable
position of the user to the user in the state in which the user
holds the electronic device 100.

[0099] The electronic device 100 according to an embodi-
ment may measure the inclination of the electronic device
100 through the sensor module included in the electronic
device 100. The electronic device 100 may acquire first data
related to the first position on the basis of data acquired
through the sensor module.

[0100] For example, the electronic device 100 may
acquire, as first data, data input in the state in which the
electronic device 100 stops for a preset time (for example,
2 to 3 seconds) at a predetermined location after the incli-
nation is changed according to the information 531 dis-
played on the display 10 and then on the basis of the value
acquired through the sensor module.

[0101] According to various embodiments, the electronic
device 100 may acquire, as first data, data input at the time
point corresponding to user’s selection of the “completion”
icon 540 after the inclination of the electronic device 100 is
changed according to the information 531 displayed on the
display 10 on the basis of the value acquired through the
sensor module.

[0102] According to an embodiment, when the first data is
acquired, the electronic device 100 may inform the user that
the first data has completely acquired through vibration, a
sound, or a change in the user interface (for example, a
change in color or brightness).

[0103] According to various embodiments, the electronic
device 100 may simultaneously or sequentially display the
user interface 510, 520, or 530 and output a sound or
vibration corresponding to guide information. The electronic
device 100 may output only a sound or vibration corre-
sponding to guide information. For example, the electronic
device 100 may output pieces of information 511, 521, and
531 displayed in the user interfaces 510, 520, and 530
through a voice or in various forms of vibration.

[0104] According to an embodiment, when the electronic
device 100 acquires BP at the first position of the user
according to the description of FIG. 5, the electronic device
100 may acquire accurate BP on the basis of BP measured
using a cuff BP monitor.

[0105] When the BP is measured using the PWV type, the
electronic device 100 according to an embodiment may
measure the BP through Equation 1 and Equation 2.
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2rpl? Equation 1

7
BP=-Z1nPTT +
i3

[0106] In Equation 1, BP denotes BP measured using a
cuff BP monitor at the first position, PTT denotes a pulse
wave measured by the electronic device 100, r denotes a
radius of a blood vessel, p denotes blood viscosity, L denotes
a length of a blood vessel, h denotes a width of a wall of a
blood vessel, E denotes a coefficient of elasticity, and a
denotes a corrected value. The electronic device 100 may
acquire the corrected value o through the BP measured by,
for example, the cuff BP monitor. Thereafter, the electronic
device 100 may derive the BP on the basis of the acquired
biometric information and corrected value a.

BP,=aln PTT+b-HR+c-BP, +d

[0107] In Equation 2, HR denotes a heart rate.

[0108] The electronic device 100 according to an embodi-
ment may calculate the corrected value o through Equation
1 above and acquire the next BPs BP, by applying the
pre-measured BP BP,_, to Equation 2.

[0109] When the BP is measured using the PWA type, the
electronic device 100 according to an embodiment may
measure the BP through Equation 3 and Equation 4.

Equation 2

BP=BP,,;c1in.tABP

[0110] In Equation 3, BP denotes BP to be measured,
BP,,s.iine denotes BP measured by a cuff BP monitor at a
first position, and ABP denotes a degree of a change in the
BP BPbaseZine'

ABP=p(WCOFC O,y WIPRFTPR 1)

[0111] In Equation 4, p denotes blood viscosity, CO
denotes cardiac output, TPR denotes total peripheral resis-
tance, w denotes specific gravity of each change, fCO, .,
denotes a relative change of cardiac output (CO) feature
points, and fTPR, . denotes a relative change of total
peripheral resistance (TPR) feature points. The expression
“norm” is an abbreviation of “normalization” and may be a
relative value.

[0112] According to an embodiment, after calculating the
degree of the pressure change on the basis of the blood
viscosity, the cardiac output, and the total peripheral resis-
tance, the electronic device 100 may derive the BP using the
BP (BP, ,;.1,..) measured by the cufl BP monitor.

[0113] FIG. 6A illustrates a situation in which the elec-
tronic device acquires first data related to a first position of
the user measuring user’s biometric information according
to various embodiments of the disclosure.

[0114] Referring to FIGS. 6A and 6B, the electronic
device 101 may be a wearable device worn on the user’s
wrist. The electronic device 101 may display a user interface
for acquiring first data related to the first position of the user.
[0115] Referring to FIG. 6A, the electronic device 101
may display a reference height acquisition user interface 610
including guide information for acquiring a height of the
electronic device 101 included in first data on the display 30.
[0116] The reference height acquisition user interface 610
may display information 611 making, to the user, a request
for lowering the arm holding the electronic device 101
toward legs, slowly raising the arm toward the head, and
then stopping at the height adjacent to the user’s heart.

Equation 3

Equation 4
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[0117] The electronic device 101 according to an embodi-
ment may measure the height of the electronic device 101,
a movement direction, or an amount of a change in the
height through a sensor module included in the electronic
device 101. The electronic device 101 may acquire first data
related to the first position on the basis of the data acquired
through the sensor module.

[0118] For example, the electronic device 101 may
acquire, as first data, data input in the state in which the
electronic device 101 moves according to the information
611 displayed on the display 30 and then stops at a prede-
termined location for a preset time (for example, 2 to 3
seconds) on the basis of the value acquired through sensor
module.

[0119] According to an embodiment, when the first data is
acquired, the electronic device 101 may inform the user that
the first data has completely acquired through vibration, a
sound, or a change in the user interface (for example, a
change in color or brightness).

[0120] Referring to FIG. 6B, the electronic device 101
may display the reference distance acquisition user interface
620 including guide information for acquiring a distance
between the electronic device 101 and the user included in
the first data on the display 30.

[0121] For example, the reference distance acquisition
user interface 620 may display information 621 making a
request for moving the electronic device 101 away from the
user’s chest and then stopping the electronic device 101 in
a comfortable position of the user to the user.

[0122] The electronic device 101 according to an embodi-
ment may measure the distance between the electronic
device 101 and the user through the sensor module included
in the electronic device 101. Further, the electronic device
101 may measure the location of the electronic device 101,
the movement direction, or the movement distance. The
electronic device 101 may acquire first data related to the
first position of the user on the basis of the data acquired
through the sensor module.

[0123] For example, the electronic device 101 may
acquire, as first data, data input in the state in which the
electronic device 101 moves according to the information
621 displayed on the display 30 on the basis of a value
acquired through the sensor module and then stops at a
predetermined location for a preset time (for example, 2 to
3 seconds).

[0124] According to an embodiment, when the first data is
acquired, the electronic device 101 may inform the user that
the first data has completely acquired through vibration, a
sound, or a change in the user interface (for example, a
change in color or brightness).

[0125] According to various embodiments, the electronic
device 101 may sequentially display the user interface 610
or 620 and output a sound or vibration corresponding to
guide information. The electronic device 101 may output
only a sound or vibration corresponding to guide informa-
tion. For example, the electronic device 101 may output
pieces of information 611 and 621 displayed in the user
interfaces 610 and 620 in various forms of vibration.
[0126] FIGS.7A, 7B, and 7C illustrate a situation in which
the electronic device provides a guide to measurement of
biometric information to the user according to various
embodiments of the disclosure.

[0127] Referring to FIGS. 7A, 7B, and 7C, the electronic
device 100 may identify a second position of the user
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measuring BP on the basis of second data acquired using the
sensor module included in the electronic device 100. The
electronic device 100 may identify whether a difference
between the first data related to the pre-stored first position
of the user and the second data is included within a preset
allowable range, and when the different is not within the
allowable range, display a user interface including guide
information for making the second position of the user
become the same as the first position of the user.

[0128] According to an embodiment, when a user input for
performing a function of acquiring biometric information is
received, the electronic device 100 may perform a function
of measuring biometric information (for example, BP, pulse,
and oxygen saturation (SPO,)). However, the disclosure is
not limited thereto. For example, the electronic device 100
may perform the function of acquiring biometric informa-
tion according to a preset period.

[0129] Referring to FIG. 7A, the electronic device 100
may identity whether the height of the electronic device 100
included in second data acquired through the sensor module
and the height of the electronic device 100 included in
pre-stored first data are included within a preset allowable
range, and when the heights are not included within the
allowable range, may display a height guide user interface
710 for making the second position of the user become the
same as the first position of the user on the display 10.
[0130] The guide user interface 710 may display informa-
tion 711 making a request for lowering the arm holding the
electronic device 100 toward bottom and then slowly raising
the arm toward the head to the user.

[0131] The electronic device 100 according to an embodi-
ment may measure the height of the electronic device 100,
the movement direction, or an amount of a change in the
height through the sensor module included in the electronic
device 100. For example, the electronic device 100 may
measure the height of the electronic device 100 or the
amount of the change in the height through an altitude
sensor, an acceleration sensor, a gyro sensor, an air pressure
sensor, a global positioning system (GPS) module, or a
Wi-Fi module.

[0132] The electronic device 100 according to an embodi-
ment may identify the second position of the user on the
basis of the second data acquired through the sensor module.
The electronic device 100 may display information related
to the acquired second data and the pre-stored first data on
the display 10.

[0133] Referring to FIG. 7A, the electronic device 100
may display the height of the electronic device 100 included
in the first data and the height of the electronic device 100
included in the second data in the form of a graph 713. The
electronic device 100 may display, for example, a reference
height (for example, the height of the electronic device 100
included in the first data) and a current height (for example,
the height of the electronic device 100 included in the
second data) through the graph 713.

[0134] According to an embodiment, the electronic device
100 may reflect a value of the second data varying according
to movement of the electronic device 100 to display the
graph 713. For example, when a graph object 715 indicating
the current height of the electronic device 100 is close or
matches a graph object 717 indicating the reference height,
the electronic device 100 may generate a notification. The
electronic device 100 may make, for example, vibration, a
sound, or a change (for example. a change in a color or
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brightness) in the screen of the height guide user interface
710 and output a notification.

[0135] Referring to FIG. 7B, the electronic device 100
may identify whether the distance between the electronic
device 100 and the user included in the second data acquired
through the sensor module and the distance between the
electronic device 100 and the user included in the pre-stored
first data are included within a preset allowable range, and
when the distances are included within the allowable range,
may display a distance guide user interface 720 for making
the second position of the user become the same as the first
position of the user on the display 10.

[0136] The distance guide user interface 720 may display,
for example, information 721 making a request for moving
the hand holding the electronic device 100 farther away
from the chest to the user.

[0137] The electronic device 100 according to an embodi-
ment may measure the height of the electronic device 100,
the movement direction, or an amount of a change in the
height through the sensor module included in the electronic
device 100.

[0138] According to an embodiment, the electronic device
100 may measure the distance between the electronic device
100 and the user through the sensor module included in the
electronic device 100. For example, the electronic device
100 may generate a sound wave from a speaker included in
the electronic device 100 and measure the distance from the
user through a reflected wave reflected and returned from the
user’s body.

[0139] According to various embodiments, the electronic
device 100 may measure the distance between the user and
the electronic device 100 through a time of flight (TOF)
sensor, an optical sensor using various wavelengths, and a
camera module.

[0140] Referring to FIG. 7B, the electronic device 100
may display the distance between the electronic device 100
and the user included in the first data and the distance
between the electronic device 100 and the user included in
the second data in the form of a graph 723. The electronic
device 100 may display, for example, a reference distance
(for example, the distance between the electronic device 100
and the user included in the first data) and a current distance
(for example, the distance between the electronic device 100
and the user included in the second data) through the graph
723.

[0141] According to an embodiment, the electronic device
100 may reflect a value of the second data varying according
to movement of the electronic device 100 to display the
graph 723. For example, when a graph 725 indicating the
current distance is close to or matches a graph object 727
indicating the reference distance, the electronic device 100
may generate a notification. The electronic device 100 may
generate, for example, vibration, a sound, or a change (for
example, a change in a color or brightness) in the screen of
the distance guide user interface 720 and output a notifica-
tion.

[0142] Referring to FIG. 7C, the electronic device 100
may identify whether an inclination of the electronic device
100 included in the second data acquired through sensor
module and an inclination of the electronic device 100
included in the pre-stored first data are included within an
allowable range, and when the inclinations are not included
within the allowable range, may display an inclination guide
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user interface 730 for making the second position of the user
become the same as the first position of the user on the
display 10.

[0143] The inclination guide user interface 730 may dis-
play, for example, information 731 making a request for
tiling the electronic device 100 in a particular direction to the
user.

[0144] The electronic device 100 according to an embodi-
ment may measure information on an inclination state of the
electronic device 100 through the sensor module included in
the electronic device 100. For example, the electronic device
100 may measure the inclination of the electronic device 100
through an acceleration sensor, a gyro sensor, and an incli-
nation sensor.

[0145] Referring to FIG. 7C, the electronic device 100
may display the inclination of the electronic device 100
included in the first data and the inclination of the electronic
device 100 included in the second data in the form of an
image 733. The electronic device 100 may display, for
example, a reference inclination 737 (for example, the
inclination of the electronic device 100 included in the first
data) and a current reference 735 (for example, the inclina-
tion of the electronic device 100 included in the second
data).

[0146] According to an embodiment, the electronic device
100 may reflect a value of the second data varying according
to movement of the electronic device 100 to display an
image. For example, when an inclination state of the image
735 indicating the current inclination is close to or matches
an inclination state of the image 737 indicating the reference
inclination, the electronic device 100 may generate a noti-
fication. The electronic device 100 may generate, for
example, vibration, a sound, or a change (for example, a
change in a color or brightness) in the screen of the incli-
nation user interface 730 and output a notification.

[0147] According to various embodiments, the electronic
device 100 may sequentially perform the processes of FIGS.
7Ato 7C. However, the disclosure is not limited thereto. For
example, after the process of FIG. 7A, the process of FIG.
7C may be performed and the process of FIG. 7B may be
performed.

[0148] According to various embodiments, when the mea-
surement height is determined and then the height is
changed while the distance and the inclination are changed,
the electronic device 100 may return to the process of FIG.
7A to adjust the height again. In order to prevent such a
situation, the electronic device 100 may generate a vibration
or sound notification and guide the user to prevention of a
change in the height of the electronic device 100 held by the
user from being changed when the height of electronic
device 100 leaves the allowable range.

[0149] According to various embodiments, the electronic
device 100 may display information 740 related to the
previously measured BP on the display 10.

[0150] According to various embodiments, the electronic
device 100 may simultaneously or sequentially display the
user interface 710, 720, or 730 and output the sound or
vibration corresponding to guide information. The electronic
device 100 may output only a sound or vibration corre-
sponding to guide information. For example, the electronic
device 100 may output pieces of information 711, 721, and
731 displayed in the user interfaces 710, 720, and 730
through a voice or in various forms of vibration.
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[0151] FIGS. 8A and 8B illustrate a situation in which the
electronic device guides the user to measurement of bio-
metric information of the user according to an embodiment
of the disclosure.

[0152] Referring to FIGS. 8A and 8B, the electronic
device 101 may be a wearable device worn on the user’s
wrist. The electronic device 101 may identify the second
position of the user at which the BP is measured using
second data acquired through the sensor module included in
the electronic device 101. The electronic device 101 may
identify whether a difference between the first data related to
the pre-stored first position of the user and the second data
is included within a preset allowable range, and when the
different is not within the allowable range, display a user
interface including guide information for making the second
position of the user become the same as the first position of
the user.

[0153] Referring to FIG. 8A, the electronic device 101
may identify whether the height of the electronic device 101
included in the second data acquired through sensor module
and the height of the electronic device 101 included in the
pre-stored first data are included within the allowable range,
and when the heights are not included within the allowable
range, may display a height guide user interface 810 for
making the second position of the user become the same as
the first position of the user on the display 30.

[0154] The height guide user interface 810 may display
information 811 making a request for lowering the arm
wearing the electronic device 101 toward bottom and then
slowly raising the arm toward the head to the user.

[0155] The electronic device 101 according to an embodi-
ment may measure the height of the electronic device 101,
a movement direction, or an amount of a change in the
height through a sensor module included in the electronic
device 101.

[0156] The electronic device 101 according to an embodi-
ment may identify the second position of the user on the
basis of the second data acquired through the sensor module.
The electronic device 101 may display information related
to the acquired second data and the pre-stored first data on
the display 30.

[0157] Referring to FIG. 8A, the electronic device 101
may display the height of the electronic device 101 included
in the first data and the height of the electronic device 101
included in the second data in the form of a graph 813. The
electronic device 101 may display, for example, a reference
height (for example, the height of the electronic device 101
included in the first data) and a current height (for example,
the height of the electronic device 101 included in the
second data) through the graph 813.

[0158] According to an embodiment, the electronic device
101 may reflect a value of the second data varying according
to movement of the electronic device 101 to display the
graph 813. For example, when a graph object 815 indicating
the current height is close to or matches a graph object 817
indicating the reference height, the electronic device 101
may generate a notification. The electronic device 101 may
make vibration, a sound, or a change (for example, a change
in a color or brightness) in the screen of the height guide user
interface 810 and output a notification.

[0159] Referring to FIG. 8B, the electronic device 101
may identify whether the distance between the electronic
device 101 and the user included in the second data acquired
through the sensor module and the distance between the
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electronic device 101 and the user included in the pre-stored
first data are included within a preset allowable range, and
when the distances are not included within the allowable
range, may display a distance guide user interface 820 for
making the second position of the user become the same as
the first position of the user on the display 30.

[0160] The distance guide user interface 820 may display,
for example, information 821 making a request for moving
the hand holding the electronic device 101 farther away
from the chest to the user.

[0161] The electronic device 101 according to an embodi-
ment may measure the height of the electronic device 101,
the movement direction, or an amount of a change in the
height through the sensor module included in the electronic
device 101.

[0162] According to an embodiment, the electronic device
101 may measure the distance between the electronic device
101 and the user through the sensor module included in the
electronic device 101. For example, the electronic device
101 may generate a sound wave from a speaker included in
the electronic device 101 and measure the distance from the
user through a reflected wave reflected and returned from the
user’s body.

[0163] Referring to FIG. 8B, the electronic device 101
may display the distance between the electronic device 101
and the user included in the first data and the distance
between the electronic device 101 and the user included in
the second data in the form of a graph 823. The electronic
device 101 may display, for example, a reference distance
(for example, the distance between the electronic device 101
and the user included in the first data) and a current distance
between (for example, the distance between the electronic
device 101 and the user included in the second data) through
the graph 823.

[0164] According to an embodiment, the electronic device
101 may reflect a value of the second data varying according
to movement of the electronic device 101 to display the
graph 823. For example, when a graph 825 indicating the
current distance is close to or matches a graph object 827
indicating the reference distance, the electronic device 101
may generate a notification. The electronic device 101 may
generate, for example, vibration, a sound, or a change (for
example, a change in a color or brightness) in the screen of
the distance guide user interface 820 and output a notifica-
tion.

[0165] According to various embodiments, the electronic
device 101 may simultaneously or sequentially display the
user interface 810 or 820 and output the sound or vibration
corresponding to guide information. The electronic device
101 may output only a sound or vibration corresponding to
guide information. For example, the electronic device 101
may output pieces of information 811 and 821 displayed in
the user interfaces 810 and 820 in various forms of vibration.
[0166] FIG. 9 is a block diagram schematically illustrating
the electronic device according to an embodiment of the
disclosure.

[0167] Referring to FIG. 9, the electronic device 100 may
include a first sensor module (sensor 1) 910, a second sensor
module (sensor 2) 920, a sensor integrated circuit (IC) 930,
a memory 940, a camera module (camera) 950, an audio
module (audio) 960, a display 970, and a processor 980.
However, the disclosure is not limited thereto. Meanwhile,
the block diagram of the electronic device 101 may be
similar to the block diagram of the electronic device 100.
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[0168] According to an embodiment, the first sensor mod-
ule 910 and the second sensor module 920 may be collec-
tively called a sensor module. The sensor module may
include various sensors.

[0169] Referring to FIG. 9, the electronic device 100 is
divided into the first sensor module 910 and the second
sensor module 920, but is not limited thereto.

[0170] According to an embodiment, the first sensor mod-
ule 910 may correspond to a biometric information-measur-
ing optical sensor (for example, the biometric information-
measuring optical sensor 20 of FIG. 1).

[0171] A light source 911 may include, for example, a
light-emitting diode (LED) having a plurality of wave-
lengths. The electronic device 100 may include one or more
emitters according to the plurality of wavelengths. The
plurality of wavelengths may include, for example, a green
wavelength, a red wavelength, a blue wavelength, and an IR
wavelength. However, the wavelengths are not limited
thereto.

[0172] According to various embodiments, the green
wavelength may be used to measure a heart rate. The green
wavelength may have an advantage of robust to a noise
signal since it permeates through the human’s skin shal-
lowly.

[0173] According to various embodiments, the red wave-
length may deeply permeate through the skin. Accordingly,
the electronic device 100 may measure the accurate heart
rate through the red wavelength. The electronic device 100
may acquire various pieces of biometric information such as
not only the heart rate but also SPO, using both the red
wavelength and the IR wavelength.

[0174] According to various embodiments, the electronic
device 100 may measure a skin tone through a combination
of the red wavelength, the green wavelength, and the IR
wavelength.

[0175] As described above, the electronic device 100 may
measure much more biometric information by adding LEDs
having various wavelengths.

[0176] According to an embodiment, a detector (detector
part) 912 may include one or more photodiodes. The detec-
tor 912 may be separated by a preset distance from the light
source 911. However, the disclosure is not limited thereto,
and the number of detectors 912 may be plural and the
plurality of light sources may be separated by different
distances from the light source 911.

[0177] According to an embodiment, the second sensor
module 920 may include sensors for measuring an ECG, a
galvanic skin response (GSR), an electroencephalography
(EEG), and bioelectric impedance analysis) as well as the
optical sensor for measuring biometric information (for
example, the biometric information-measuring optical sen-
sor 20 of FIG. 1).

[0178] According to various embodiments, the second
sensor module 920 may include an acceleration sensor, a
proximity sensor, and a gyro sensor for acquiring informa-
tion related to the location, position, and movement of the
electronic device 100. Further, the second sensor module
920 may include a temperature (body temperature) sensor,
an iris sensor, and an electrode sensor for acquiring infor-
mation related to the user.

[0179] According to various embodiments, the second
sensor module 920 may include a temperature/humidity
sensor, an illumination sensor, an IR laser distance-measur-
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ing ToF sensor, and an ultra-wideband (UWB) sensor for
acquiring information on an external environment of the
user.

[0180] According to various embodiments, the second
sensor module 920 may include a gas detection sensor and
a fine dust detection sensor. Further, the second sensor
module 920 may further include a communication module
for detecting the situation or location of the electronic device
100 such as a GPS or Wi-Fi.

[0181] According to an embodiment, the sensor IC 930
may include a sensor deriver controller for directly control-
ling a sensor and an analog digital converter (ADC).
[0182] The sensor driver controller may include, for
example, an emitter controller and a detector controller.
Accordingly, the sensor driver controller may directly drive
an emitter and a detector.

[0183] According to various embodiments, the sensor
driver controller may serve as an analog front end (AFE).
The AFE may include, for example, an ADC for converting
a value detected by LED drivers and the detector and a
controller for controlling the LED driver and the ADC.
[0184] According to various embodiments, a photo input
through the detector may be transferred to the processor 980
through a plurality of filters and the ADC, and the processor
980 may extract biometric information which the processor
980 desires to measure and provide the same to the user or
store the same in a relevant application.

[0185] According to an embodiment, the memory 940
may store information on the user of the electronic device
100. For example, the memory 940 may store at least one
piece of information on user’s health such as the user’s
gender, age, height, and weight.

[0186] According to various embodiments, the memory
940 may store first data related to the first position. The first
data may include, for example, at least one of the height of
the electronic device 100, the distance between the elec-
tronic device 100 and the vser (for example, the user’s
chest), and the inclination of the electronic device 100. The
memory 940 may store BP measured at the first position by
the cuff BP monitor.

[0187] According to an embodiment, the electronic device
100 may measure ballistocardiogram through the camera
module 950. The electronic device 100 may identify the
position of the user through the camera module 950. Accord-
ing to various embodiments, the electronic device 100 may
measure ballistocardiogram through the acceleration sensor.
[0188] According to an embodiment, the electronic device
100 may measure the distance between the electronic device
and the electronic device 100 through the audio module 960.
[0189] According to an embodiment, the display 970 may
provide various guides to the user. For example, the elec-
tronic device 100 may display various user interfaces induc-
ing the user to change the position on the display 970.
[0190] According to various embodiments, the display
970 may provide the previously measured BP. In this case,
the display 970 may display the BP in the form of a
numerical value and the form of a graph or a table.

[0191] According to an embodiment, the processor 980
may measure the position of the user on the basis of a value
input through the sensor and induce the user to take the
position which is the same as or similar to the pre-stored
reference position for BP measurement.

[0192] According to an embodiment, the position of the
user may include a position of the user at which the BP can
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be measured through various sensors included in the elec-
tronic device 100. For example, the position of the user may
be at least one of the height of the electronic device 100 held
by the user, the distance between the electronic device 100
held by the user and the electronic device 100, and the
inclination of the electronic device 100 held by the user.
[0193] According to various embodiments, position of the
user measured by the processor 980 may include a turtle
neck position, a crooked back position, distinction between
left and right hands, and distinction between standing and
sitting positions.

[0194] According to an embodiment, the processor 980
may compare the position of the user stored in the memory
940 and the position of the user at which the BP is currently
measured. For exaniple, the pre-stored first position of the
user (the reference position of BP measurement) and the
second position of the user (the position of the user mea-
sured as a value currently input through the sensor) may be
compared.

[0195] According to an embodiment, the processor 980
may compare the height of the electronic device 100 and
sequentially compare the distance between the electronic
device 100 and the user and the inclination of the electronic
device 100.

[0196] According to an embodiment, the processor 980
may compare first data and second data, identify whether a
comparison result is included in a preset allowable range,
and when the comparison result is not included in the
allowable range, determine how much the electronic device
100 should be moved or changed to make the second
position become the same as the first position.

[0197] The first data and the second data included in the
preset allowable range mean that, for example, the first data
related to the first position and the second data related to the
second position are within a relative margin of error from
+1% to 5%. However, the relative margin of error is only an
embodiment but is not limited thereto.

[0198] According to an embodiment, when the first data
and the second data are within the preset allowable range,
the processor 980 may measure the BP.

[0199] The measurement of the BP may be performed
using the PWV type or the PWA type as illustrated in FIGS.
1 to 3. The processor 980 may display information making
a request for fixing the position on the display 970 or
providing a sound while the BP measurement is performed.
When the BP measurement is completed, the electronic
device 100 may display health-related information (for
example, weight loss) generated in connection with a mea-
surement value, a change, or personal information of the
user on the display 970.

[0200] According to various embodiments of the disclo-
sure, an electronic device may comprise: a sensor module;
a display; a processor operatively connected to the sensor
module and the display; and a memory operatively con-
nected to the processor, wherein the memory stores instruc-
tions configured to cause the processor to, when executed,
obtain first data related to a first position of a user measuring
BP through the electronic device, identify a second position
of the user measuring BP through the electronic device,
based on second data acquired through the sensor module,
identify whether a difference between the first data and the
second data including at least one of a height of the
electronic device and a distance between the electronic
device and the user of the electronic device is included in a
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preset allowable range, and when the difference is not
included in the allowable range, display a user interface
including guide information for making the second position
become equal to the first position through the display.
[0201] According to various embodiments, the electronic
device may further comprise an audio module and a haptic
module, and the memory may store instructions configured
to cause the processor to, when executed, simultaneously or
sequentially output a sound corresponding to the guide
information through the audio module or output vibration
corresponding to the guide information through the haptic
module when the user interface including the guide infor-
mation is displayed through the display.

[0202] According to various embodiments, the memory
may store instructions configured to cause the processor to,
when executed, display at least one of a height of the
electronic device stored as the first data and a height of the
electronic device stored as the second data or a distance
between the electronic device and the user stored as the first
data and a distance between the electronic device and the
user stored as the second data through the display.

[0203] According to various embodiments, the electronic
device may further comprise an audio module and a haptic
module, and the memory may store instructions configured
to cause the processor to, when executed, perform at least
one of a change in a screen of the user interface, generation
of a sound through the audio module, or output of vibration
through the haptic module when the difference between the
first data and the second data is included in the preset
allowable range.

[0204] According to various embodiments, each piece of
the first data and the second data may further include an
inclination of the electronic device.

[0205] According to various embodiments, the memory
may store instructions configured to cause the processor to,
when executed, simultaneously display an inclination of the
electronic device stored as the first data and an inclination of
the electronic device stored as the second data in the user
interface through the display.

[0206] According to various embodiments, the electronic
device may further comprise an audio module and a haptic
module, and the memory may store instructions configured
to cause the processor to, when executed, perform at least
one of a change in a screen of the user interface, generation
of a sound through the audio module, or output of vibration
through the haptic module when the difference between the
first data and the second data is included in the preset
allowable range.

[0207] According to various embodiments, the memory
may store instructions configured to cause the processor to,
when executed, display a user interface including informa-
tion for acquiring the first data related to the first position
through the display.

[0208] According to various embodiments, the electronic
device may further comprise an audio module and a haptic
module, and the memory may store instructions configured
to cause the processor to, when executed, simultaneously or
sequentially output a sound corresponding to information for
generating the first data through the audio module or output
vibration corresponding to information for generating the
first data when the user interface including the information
for acquiring the first data is displayed.

[0209] According to various embodiments, wherein the
user interface including the information for acquiring the
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first data may comprise at least one of information for
measuring a height of the electronic device, information for
measuring a distance between the electronic device and the
user, and information for measuring an inclination of the
electronic device.

[0210] Hereinafter, for convenience of description, the
electronic device 100 will be described by way of an
example. For example, it is apparent that the following
operation description can be applied to the electronic device
101.

[0211] FIG. 10 is a flowchart illustrating a situation in
which the electronic device acquires data for measuring
biometric information of the user and identifies a position of
the user to provide a guide according to an embodiment of
the disclosure.

[0212] Referring to FIG. 10, in operation 1010 of flow-
chart 1000 the electronic device 100 may acquire first data
related to a first position of the user measuring BP.

[0213] According to an embodiment, the electronic device
100 may display a user interface for acquiring first data
related to the first position of the user. The electronic device
100 may acquire the first data according to an action by the
user of moving or stopping the electronic device 100 in
response to the user interface.

[0214] In operation 1020, the electronic device 100 may
identify the second position of the user on the basis of the
second data acquired through sensor module.

[0215] According to an embodiment, the second position
may be a position identified using the second data acquired
through the sensor module included in the electronic device
100 in the state in which BP is measured at the first position
and then the user measures the BP again.

[0216] In operation 1030, the electronic device 100 may
display a user interface including guide information for
making the second position become the same as the first
position on the basis of the identification result.

[0217] According to an embodiment, the electronic device
100 may identify whether a difference between the first data
related to the first position and the second data related to the
second position is included in a preset allowable range.
When the first data and the second data are not included in
the allowable range, the electronic device 100 may display
a user interface including guide information for making the
second position become the same as the first position.
[0218] FIG. 11 is a flowchart illustrating a situation in
which the electronic device acquires a first position of the
user according to an embodiment of the disclosure.

[0219] Referring to FIG. 11, at operation 1110 of flowchart
1100 the electronic device 100 may start measuring BP. For
example, when a user input making a request for executing
a BP measurement application is received, the electronic
device 100 may execute the BP application and start mea-
suring the BP.

[0220] When the first position of the user is not stored, the
electronic device 100 may perform an operation for storing
the first position of the user. However, the disclosure is not
limited thereto, and the electronic device 100 may perform
the operation for storing the first position of the user even
when the user input making a request for storing the first
position of the user exists.

[0221] At operation 1120, the electronic device 100 may
measure the height of the electronic device 100 at a time
point of the measurement.
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[0222] According to an embodiment, the electronic device
100 may generate a guide making a request for lowering the
arm holding the electronic device 100 as much as possible,
raising the arm as much as possible, and then fixing the arm
in a comfortable position adjacent to the height of the user’s
heart to the user. The order in which the arm moves may be
reverse.

[0223] The electronic device 100 may measure altitude (or
air pressure) when the arm is lowered, altitude (or air
pressure) when the arm is raised as much as possible, or
altitude (or air pressure) of the electronic device 100 at a
position at which the user fixes the arm. The electronic
device 100 may store the measured value as the first data
related to the first position.

[0224] At operation 1130, the electronic device 100 may
measure the distance between the user and the electronic
device 100 at the time point of the measurement.

[0225] At operation 1140, the electronic device 100 may
measure the inclination of the electronic device 100 at the
time point of the measurement.

[0226] According to an embodiment, after measuring the
height of the electronic device 100 at the first position of the
user, the electronic device 100 may measure the reference
distance from the user and the inclination. The electronic
device 100 may generate a guide making a request for
spreading the arm holding the electronic device from the
user’s chest and then stopping the arm in a comfortable
position to the user. Further, the electronic device 100 may
generate a guide making a request for changing the incli-
nation while the user holds the electronic device 100 and
then stopping in a comfortable position to the user. The
electronic device 100 may store the reference distance
between the electronic device 100 and the user and the
inclination of the electronic device 100 in the state in which
the electronic device 100 is fixed as the first data related to
the first position through various elements such as the
Sensor.

[0227] At operation 1150, the electronic device 100 may
measure BP.
[0228] According to an embodiment, the electronic device

100 may measure BP through the PWV type or the PWA
type as described in FIG. 3. According to various embodi-
ments, when it is difficult to measure BP since noise is added
to the BP measured through the sensor module compared to
a preset value, the electronic device 100 may provide a guide
to a normal position for BP measurement. In this case, the
electronic device 100 may perform again the processes of
operations 1120 to 1140.

[0229] When BP is measured, the electronic device 100
may store the first data related to the first position (for
example, the height of the electronic device 100, the dis-
tance between the electronic device 100 and the user, and the
inclination of the electronic device 100) in operation 1160.
According to various embodiments, the electronic device
100 may perform the processes of operations 1120 to 1150
a plurality of times.

[0230] FIG. 12 is a flowchart illustrating a situation in
which the electronic device guides the user to take a mea-
surement position when BP is measured through the elec-
tronic device according to an embodiment of the disclosure.
[0231] Referring to FIG. 12, at operation 1210 of flow-
chart 1200 the electronic device 100 may measure BP. For
example, when a user input making a request for executing
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a BP measurement application is received, the electronic
device 100 may execute the BP application and start mea-
suring the BP.

[0232] At operation 1220, the electronic device 100 may
measure the height of the electronic device 100 at a time
point of the measurement.

[0233] According to an embodiment, the electronic device
100 may store data input through the sensor in the state in
which movement of the electronic device 100 stops as
second data.

[0234] At operation 1230, the electronic device 100 may
identify whether the height of the electronic device at the
time point of the measurement and the pre-stored height of
the electronic device are included in a preset allowable range
at operation 1230. For example, the electronic device 100
may compare the pre-stored first data with input second data
and identify whether a difference between the current height
and the stored height is within a preset range.

[0235] When the difference leaves the preset allowable
range, the electronic device 100 may generate a guide to the
height of the electronic device 100 to make a request for
changing the height of the electronic device 100 to the user
in operation 1240.

[0236] When the difference is within the preset allowable
range, the electronic device 100 may measure the distance
between the user and the electronic device 100 at the time
point of the measurement and the inclination of the elec-
tronic device 100 in operation 1250. In this case, the
electronic device 100 may generate a guide for limiting
movement of the user in order to measure the distance
between the electronic device 100 and the user and the
inclination of the electronic device 100 at the current height
without any movement of the electronic device 100. For
example, when the height of the electronic device 100 is
changed to leave the allowable range, the electronic device
100 may generate vibration or an alarm through a sound.
[0237] According to an embodiment, the electronic device
100 may store data input through the sensor in the state in
which movement of the electronic device 100 stops as
second data.

[0238] At operation 1260, the electronic device 100 may
identify whether the distance between the electronic device
100 and the user at the time point of the measurement and
the pre-stored distance between the electronic device 100
and the user, and the inclination of the electronic device 100
and the pre-stored inclination of the electronic device 100
are included within preset allowable ranges.

[0239] For example, the electronic device 100 may com-
pare the pre-stored first data within the input second data and
identify whether the distance from the current user of the
electronic device 100 is within a preset range from the stored
distance and whether the current inclination of the electronic
device 100 is within a preset range from the stored inclina-
tion.

[0240] At operation 1270, when the distance and the
inclination leave the allow ranges, the electronic device 100
may generate a guide making a request for changing the
distance between the electronic device 100 and the user and
the inclination of the electronic device 100 to the user.
[0241] When the distance and the inclination are within
the allowable ranges, the electronic device 100 may measure
BP through the sensor in operation 1280. According to
various embodiments, the electronic device 100 may derive

Oct. 17,2019

the accurate BP by correcting the measured BP through the
correction value described in FIG. 5.

[0242] FIG. 13 is a flowchart illustrating another situation
in which the electronic device guides the user to take a
measurement position when BP is measured through the
electronic device according to various embodiments of the
disclosure.

[0243] Referring to FIG. 13, an embodiment 1300 in
which the electronic device 100 measures the height of the
electronic device 100, measures the distance between the
user and the electronic device 100, and then measures the
inclination of the electronic device 100. A part different from
that of FIG. 12 will be described. Operations 1310, 1315,
1320, and 1325 may be the same as operations 1210, 1220,
1230, and 1240 of FIG. 12.

[0244] At operation 1330, the electronic device 100 may
measure the distance between the user and the electronic
device 100 at the time point of the measurement.

[0245] At operation 1335, the electronic device 100 may
identify whether the distance between the electronic device
100 and the user at the time point of the measurement and
the pre-stored distance between the electronic device 100
and the user are included in a preset allowable range in
operation 1335.

[0246] When the distance leaves the allowable range, the
electronic device 100 may generate a guide to the distance
between the electronic device 100 and the user to make a
request for changing the distance between the electronic
device 100 and the user to the user in operation 1340.
[0247] When the distance is within the allowable range,
the electronic device 100 may measure the inclination of the
electronic device 100 at the time point of the measurement
at operation 1345.

[0248] At operation 1350, the electronic device 100 may
identify whether the inclination of the electronic device 100
at the time point of the measurement and the pre-stored
inclination of the electronic device 100 are included within
the preset allowable range.

[0249] When the inclination leaves the allowable range,
the electronic device 100 may generate a guide to the
inclination of the electronic device 100 to make a request for
changing the inclination of the electronic device 100 to the
user in operation 1355.

[0250] When the distance and the inclination are within
the allowable ranges, the electronic device 100 may measure
BP through the sensor in operation 1360.

[0251] FIGS. 14A and 14B illustrate a situation in which
the margin of error is generated when a reference position of
BP measurement pre-stored in the electronic device does not
match a user’s position of BP measurement according to an
embodiment of the disclosure.

[0252] FIGS. 15A and 15B illustrate a situation in which
the margin of error is generated when a reference position of
BP measurement pre-stored in the electronic device does not
match a user’s position of BP measurement according to an
embodiment of the disclosure.

[0253] FIGS. 16A and 16B illustrate a situation in which
the margin of error is generated when a reference position of
BP measurement pre-stored in the electronic device does not
match a user’s position of BP measurement according to an
embodiment of the disclosure.

[0254] FIGS. 14A and 14B are graphs illustrating a change
in direct current (DC) and alternating current (AC) accord-
ing to a position of the user for BP measurement. The change
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in DC and AC may be an index indicating an influence of
photoplethysmogram, pulse wave (PPG) varying according
to the position of the user for BP measurement.

[0255] Referring to FIGS. 14A and 14B, an x axis of the
graph may be the height of the electronic device 100. The
right part from 0 ¢cm on the x axis may mean that the
electronic device 100 is above the heart and the left part may
mean that the electronic device 100 is below the heart.
[0256] Bar graphs on a Y axis may indicate DC and AC,
respectively, and a dotted line may be a flux of blood.
[0257] Referring to FIGS. 14A and 14B, when the hand
holding the electronic device 100 becomes above the heart,
force for making the flux of blood flows to fingertips may be
smaller due to an influence of gravity.

[0258] Referring to FIG. 15A, FIG. 15A may show a
change (Y axis) in an amount of detection by the biometric
information-measuring optical sensor according to a change
(X axis) in time at various positions of the user, 15B may
show a change (Y axis) in an amount of detection by the
biometric information-measuring optical sensor according
to a change (X axis) in time at various positions of the user,
16 A may show a change (Y axis) in an amount of detection
by the biometric information-measuring optical sensor
according to a change (X axis) in time at various positions
of the user, and 16B may show a change (Y axis) in an
amount of detection by the biometric information-measuring
optical sensor according to a change (X axis) in time at
various positions of the user.

[0259] FIG. 15A shows a measurement result in the state
which the user puts the hand on the desk and unfolds the
wrist while the user is sitting.

[0260] Referring to FIG. 15B, FIG. 15B shows a mea-
surement result in the state in which the user puts the hand
on the desk and folds the wrist while the user is sitting.
Although shapes of the graphs are similar but the variation
of the amount of detection by the biometric information-
measuring optical sensor is different, so that different BPs
may be finally derived.

[0261] Referring to FIG. 16A, FIG. 16A shows a mea-
surement result in the state in which the user lowers the hand
and unfolds the wrist while the user is sitting.

[0262] Referring to FIG. 16B, FIG. 16B shows a mea-
surement result in the state in which the user lowers the hand
and folds the wrist while the user is sitting. Since shapes of
the graphs are different and also the variation of the amount
of detection by the biometric information-measuring optical
sensor is different, different BPs may be finally derived.
[0263] As described above, the electronic device 100
according to various embodiments of the disclosure may
store the reference position for BP measurement and, when
the user desires to measure BP, provide various guide
methods of guiding the user to the reference position in order
to reduce the margin of error according to a position for BP
measurement.

[0264] According to various embodiments of the disclo-
sure, when BP is measured, the electronic device may guide
to measurement of BP at a height which is the same as or
similar to a height pre-stored in the electronic device.
According to various embodiments of the disclosure, when
BP is measured, the electronic device may guide to mea-
surement of BP in a distance which is the same as or similar
to a distance to the user pre-stored in the electronic device.
According to various embodiments of the disclosure, when
BP is measured, the electronic device may guide to mea-
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surement of BP at an inclination which is the same as or
similar to an inclination pre-stored in the electronic device.
[0265] According to various embodiments of the disclo-
sure, a method of controlling an electronic device may
comprise obtaining first data related to a first position of a
user measuring BP through the electronic device; identifying
a second position of the user measuring BP through the
electronic device, based on second data acquired through a
sensor module; identifying whether a difference between the
first data and the second data including at least one of a
height of the electronic device and a distance between the
electronic device and the user of the electronic device is
included in a preset allowable range; and displaying a user
interface including guide information for making the second
position become equal to the first position, based on a result
of the identification.

[0266] According to various embodiments, the method
may further comprise simultaneously or sequentially out-
putting a sound or vibration corresponding to the guide
information when the user interface including the guide
information is displayed.

[0267] According to various embodiments, the method
may further comprise displaying at least one of a height of
the electronic device stored as the first data and a height of
the electronic device stored as the second data or a distance
between the electronic device and the user stored as the first
data and a distance between the electronic device and the
user stored as the second data.

[0268] According to various embodiments, the method
may further comprise performing at least one of a change in
a screen of the user interface, generation of a sound through
the audio module, or output of vibration, based on a result
of the identification.

[0269] According to various embodiments, each piece of
the first data and the second data may further include an
inclination of the electronic device.

[0270] According to various embodiments, the method
may further comprise displaying an inclination of the elec-
tronic device stored as the first data and an inclination of the
electronic device stored as the second data.

[0271] According to various embodiments, the method
may further comprise performing at least one of a change in
a screen of the user interface, generation of a sound, or
output of vibration, based on a result of the identification.

[0272] According to various embodiments, the method
may further comprise displaying a user interface including
guide information for acquiring the first data related to the
first position.

[0273] According to various embodiments, the method
may further comprise simultaneously or sequentially out-
putting a sound or vibration corresponding to information
for generating the first data related to the first position when
the user interface including the information for acquiring the
first data related to the first position is displayed.

[0274] According to various embodiments of the disclo-
sure, a computer program product comprising a computer-
readable recording medium storing instructions for execut-
ing operations in a computer may comprise: obtaining first
data related to a first position of a user measuring BP through
the electronic device; identifying a second position of the
user measuring BP through the electronic device, based on
second data acquired through a sensor module; identifying
whether a difference between the first data and the second
data including at least one of a height of the electronic
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device and a distance between the electronic device and the
user of eh electronic device is included in a preset allowable
range; and displaying a user interface including guide infor-
mation for making the second position become equal to the
first position, based on a result of the identification.

[0275] The electronic device according to various embodi-
ments may be one of various types of electronic devices. The
electronic devices may include, for example, a portable
communication device (e.g., a smailphone), a computer
device, a portable multimedia device, a portable medical
device, a camera, a wearable device, or a home appliance.
According to an embodiment of the disclosure, the elec-
tronic devices are not limited to those described above.
[0276] It should be appreciated that various embodiments
of the disclosure and the terms used therein are not intended
to limit the technological features set forth herein to par-
ticular embodiments and include various changes, equiva-
lents, or replacements for a corresponding embodiment.
With regard to the description of the drawings, similar
reference numerals may be used to refer to similar or related
elements. It is to be understood that a singular form of a
noun corresponding to an item may include one or more of
the things, unless the relevant context clearly indicates
otherwise. As used herein, each of such phrases as “A or B,”
“at least one of A and B,” “at least one of A or B,” “A, B,
or C,” “at least one of A, B, and C,” and “at least one of A,
B, or C,” may include any one of, or all possible combina-
tions of the items enumerated together in a corresponding
one of the phrases. As used herein, such terms as “lst” and
“2nd,” or “first” and “second” may be used to simply
distinguish a corresponding component from another, and
does not limit the components in other aspect (e.g., impor-
tance or order). It is to be understood that if an element (e.g.,
a first element) is referred to, with or without the term
“operatively” or “communicatively,” as “coupled with,”
“coupled to,” “connected with,” or “connected to” another
element (e.g., a second element), it means that the element
may be coupled with the other element directly (e.g., wired),
wirelessly, or via a third element.

[0277] As used herein, the term “module” may include a
unit implemented in hardware, software, or firmware, and
may interchangeably be used with other terms, for example,
“logic,” “logic block,” “part,” or “circuitry.” A module may
be a single integral component, or a minimum unit or part
thereof, adapted to perform one or more functions. For
example, according to an embodiment, the module may be
implemented in a form of an application-specific integrated
circuit (ASIC).

[0278] Various embodiments as set forth herein may be
implemented as software (e.g., the program 340) including
one or more instructions that are stored in a storage medium
(e.g., internal memory 336 or external memory 338) that is
readable by a machine (e.g., the electronic device 301). For
example, a processor (e.g., the processor 320) of the
machine (e.g., the electronic device 301) may invoke at least
one of the one or more instructions stored in the storage
medium, and execute it, with or without using one or more
other components under the control of the processor. This
allows the machine to be operated to perform at least one
function according to the at least one instruction invoked.
The one or more instructions may include a code generated
by a complier or a code executable by an interpreter. The
machine-readable storage medium may be provided in the
form of a non-transitory storage medium. Wherein, the term
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“non-transitory” simply means that the storage medium is a
tangible device, and does not include a signal (e.g., an
electromagnetic wave), but this term does not differentiate
between where data is semi-permanently stored in the stor-
age medium and where the data is temporarily stored in the
storage medium.

[0279] According to an embodiment, a method according
to various embodiments of the disclosure may be included
and provided in a computer program product. The computer
program product may be traded as a product between a seller
and a buyer. The computer program product may be distrib-
uted in the form of a machine-readable storage medium
(e.g., compact disc read only memory (CD-ROM)), or be
distributed (e.g., downloaded or uploaded) online via an
application store (e.g., PlayStore™), or between two user
devices (e.g., smart phones) directly. If distributed online, at
least part of the computer program product may be tempo-
rarily generated or at least temporarily stored in the
machine-readable storage medium, such as memory of the
manufacturer’s server, a server of the application store, or a
relay server.

[0280] According to various embodiments, each compo-
nent (e.g., a module or a program) of the above-described
components may include a single entity or multiple entities.
According to various embodiments, one or more of the
above-described components may be omitted, or one or
more other components may be added. Alternatively or
additionally, a plurality of components (e.g.. modules or
programs) may be integrated into a single component. In
such a case, according to various embodiments, the inte-
grated component may still perform one or more functions
of each of the plurality of components in the same or similar
manner as they are performed by a corresponding one of the
plurality of components before the integration. According to
various embodiments, operations performed by the module,
the program, or another component may be carried out
sequentially, in parallel, repeatedly, or heuristically, or one
or more of the operations may be executed in a different
order or omitted, or one or more other operations may be
added.

[0281] While the disclosure has been shown and described
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.

What is claimed is:

1. An electronic device comprising:

a sensor module;

a display;

a processor operatively connected to the sensor module
and the display; and

a memory storing instructions which, when executed,

configure the processor to:

obtain first data related to a first position of a user
measuring blood pressure (BP) through the elec-
tronic device,

identify a second position of the user measuring the BP,
based on second data acquired through the sensor
module,

identify whether a difference between the first data and
the second data, including at least one of a height of
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the electronic device or a distance between the
electronic device and the user, is included in a preset
range, and

when the difference is not included in the range, display
a user interface, including guide information for
adjusting the second position to become equal to the
first position, through the display.

2. The electronic device of claim 1, further comprising an
audio module and a haptic module, wherein the memory
further stores instructions which, when executed, further
configure the processor to concurrently or sequentially out-
put a sound corresponding to the guide information through
the audio module or output a vibration corresponding to the
guide information through the haptic module when the guide
information is displayed.

3. The electronic device of claim 1, wherein the memory
further stores instructions which, when executed, further
configure the processor to display at least one of:

aheight of the electronic device stored as the first data and

a height of the electronic device stored as the second
data, or

a distance between the electronic device and the user

stored as the first data and a distance between the
electronic device and the user stored as the second data.
4. The electronic device of claim 1,
further comprising:
an audio module; and
a haptic module,

wherein the memory further stores instructions which,
when executed, further configure the processor to pet-
form at least one of change a screen of the user
interface, generate a sound through the audio module,
or output a vibration through the haptic module, when
the difference is included in the range.
5. The electronic device of claim 1, wherein each of the
first data and the second data further includes an inclination
of the electronic device.
6. The electronic device of claim 5, wherein the memory
further stores instructions which, when executed, further
configure the processor to simultaneously display a first
inclination of the electronic device stored as the first data
and a second inclination of the electronic device stored as
the second data in the user interface.
7. The electronic device of claim 5,
further comprising:
an audio module; and
a haptic module,

wherein the memory further stores instructions which,
when executed, further configure the processor to pet-
form at least one of change a screen of the user
interface, generate a sound through the audio module,
or output a vibration through the haptic module, when
the difference is included in the range.
8. The electronic device of claim 1, wherein the memory
further stores instructions which, when executed, further
configure the processor to display the user interface includ-
ing information for acquiring the first data.
9. The electronic device of claim 8,
further comprising:
an audio module; and
a haptic module,

wherein the memory further stores instructions which,
when executed, further configure the processor tocon-
currently or sequentially output a sound corresponding
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to information for generating the first data through the
audio module or output vibration corresponding to
information for generating the first data through the
haptic module when the information for acquiring the
first data is displayed.

10. The electronic device of claim 9, wherein the infor-
mation for acquiring the first data comprises at least one of
information for measuring a height of the electronic device,
information for measuring a distance between the electronic
device and the user, or information for measuring an incli-
nation of the electronic device.

11. A method of controlling an electronic device, the
method comprising:

obtaining first data related to a first position of a user

measuring blood pressure (BP) through the electronic
device;

identifying a second position of the user measuring the

BP, based on second data acquired through a sensor
module;

identifying whether a difference between the first data and

the second data, including at least one of a height of the
electronic device or a distance between the electronic
device and the user, is included in a preset range; and
displaying a user interface, including guide information
for adjusting the second position to become equal to the
first position, based on a result of the identification.

12. The method of claim 11, further comprising concur-
rently or sequentially outputting a sound or vibration cor-
responding to the guide information when the guide infor-
mation is displayed.

13. The method of claim 11, further comprising display-
ing at least one of a height of the electronic device stored as
the first data and a height of the electronic device stored as
the second data, or a distance between the electronic device
and the user stored as the first data and a distance between
the electronic device and the user stored as the second data.

14. The method of claim 11, further comprising at least
one of changing a screen of the user interface, generating a
sound through an audio module, or outputting a vibration,
based on a result of the identification.

15. The method of claim 11, wherein each of the first data
and the second data further includes an inclination of the
electronic device.

16. The method of claim 15, further comprising display-
ing a first inclination of the electronic device stored as the
first data and a second inclination of the electronic device
stored as the second data.

17. The method of claim 16, further comprising at least
one of changing a screen of the user interface, generating a
sound, or outputting a vibration, based on a result of the
identification.

18. The method of claim 11, further comprising display-
ing the user interface including guide information for acquir-
ing the first data.

19. The method of claim 18, further comprising concur-
rently or sequentially outputting a sound or vibration cor-
responding to information for generating the first data when
the information for acquiring the first data is displayed.

20. A computer program product comprising a non-
transitory computer-readable recording medium storing
instructions for executing operations in a device comprising
a processor, the operations comprising:

obtaining first data related to a first position of a user

measuring blood pressure (BP) through the device;
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identifying a second position of the user measuring the
BP, based on second data acquired through a sensor
module;

identifying whether a difference between the first data and
the second data, including at least one of a height of the
electronic device or a distance between the device and
the user, is included in a preset range; and

displaying a user interface, including guide information
for adjusting the second position to become equal to the
first position, based on a result of the identification.
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‘ ¥ Blood pressure

Setting reference height

Slowly lower arm and
then raise your arm
over head, then stop
in comfortable position
at height adjacent
1o heart.
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