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(7) ABSTRACT

An audio output device is provided. The audio output device
determines a similarity between a first external subject and
a second external subject based on first biometric informa-
tion about the first external object associated with the audio
output device and second biometric information about the
second external object associated with an external audio
output device, and controls the audio output device and the
external audio output device to operation in coordination or
independently based on the similarity.
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ELECTRONIC DEVICE OPERATING IN

ASSOCIATED STATE WITH EXTERNAL

AUDIO DEVICE BASED ON BIOMETRIC
INFORMATION AND METHOD THEREFOR

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 10-2017-0160311, filed on Nov. 28, 2017, in the
Korean Intellectual Property Office, the disclosure of which
is incorporated by reference herein its entirety.

BACKGROUND

1. Field

[0002] The disclosure relates to an audio output device
and a control method therefor.

2. Description of Related Art

[0003] As electronic communication industries develop,
an electronic device with high mobility and accessibility is
being developed. For example, a portable electronic device
such as a wearable device is being widely used. Also, as the
portable electronic device is supplied, methods for monitor-
ing a user state by using the portable electronic device are
being developed. For example, a user state may be moni-
tored through a wireless audio output device (e.g., a wireless
earphone(s) or a wireless headset) which may be mounted
on (or in) user’s ear. For example, advanced user experience
may be provided by controlling an audio output based on
user’s state. Accordingly, a method which may control a
wireless audio output device based on information about
user’s state is required.

[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 audio output device may include a pair of
output devices. For example, the pair of output devices may
be worn by different users. Also, the pair of output devices
may be interconnected wirelessly. In this case, the different
users may want to listen to different music. However, the
pair of output devices provides the same music as one
device, thereby causing degradation of the user experience.
[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 a user
information-based wireless audio output device which may
coincide with a user situation and a control method therefor.
[0007] 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.

[0008] In accordance with an aspect of the disclosure, an
audio output device is provided. The audio output device
includes at least one communication circuit configured to
communicate with an external audio output device, at least
one sensor, and at least one processor configured to obtain
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first biometric information about a first external object
associated with the audio output device by using the at least
one sensor, obtain second biometric information about a
second external object associated with the external audio
output device from the external audio output device by using
the at least one communication circuit, determine a similar-
ity between the first external object and the second external
object based at least on the first biometric information and
the second biometric information, operate in coordination
with the external audio output device when the similarity
satisfies a first specified condition, and operate indepen-
dently of the external audio output device when the simi-
larity satisfies a second specified condition.

[0009] In accordance with another aspect of the disclo-
sure, an electronic device is provided. The electronic device
includes at least one communication circuit that communi-
cates with a first external audio output device, a display, and
at least one processor configured to receive first biometric
information about a first external object associated with the
first external audio output device and second biometric
information about a second external object associated with
a second external audio output device communicating with
the first external audio output device from the first external
audio output device, by using the at least one communica-
tion circuit, determine a similarity between the first external
object and the second external object based at least on the
first biometric information and the second biometric infor-
mation, set the first external audio output device such that
the first external audio output device operates in coordina-
tion with the second external audio output device, when the
similarity satisfies a first specified condition, and set the first
external audio output device to operate independently of the
second external audio output device, when the similarity
satisfies a second specified condition.

[0010] In accordance with yet another aspect of the dis-
closure, an electronic device is provided. The electronic
device includes at least one communication circuit that
communicates with a first external audio output device and
a second external audio output device, a display, and at least
one processor configured to obtain first biometric informa-
tion about a first external object associated with the first
external audio output device and second biometric informa-
tion about a second external object associated with the
second external audio output device, by using the at least
one communication circuit, determine a similarity between
the first external object and the second external object based
at least on the first biometric information and the second
biometric information, set the first external audio output
device and the second external audio output device such that
the first external audio output device and the second external
audio output device operate in coordination with each other,
when the similarity satisfies a first specified condition, and
to set the first external audio output device and the second
external audio output device to operate independently of
each other, when the similarity satisfies a second specified
condition.

[0011] According to embodiments of the disclosure, user’s
convenience may be improved by controlling a pair of audio
output devices independently based on obtained informa-
tion.

[0012] Also, according to various embodiments, an inde-
pendent control of the pair of audio output devices may be
implemented through individual user interfaces for a plu-
rality of users.
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[0013] Besides, a variety of effects directly or indirectly
understood through this disclosure may be provided.
[0014] 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

[0015] 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:

[0016] FIG. 1 illustrates an operating environment of an
output device according to an embodiment of the disclosure;
[0017] FIG. 2 is a block diagram illustrating a configura-
tion of an audio output device and an external electronic
device according to an embodiment of the disclosure;
[0018] FIG. 3 illustrates an electronic device in a network
environment, according to various embodiments of the
disclosure;

[0019] FIGS. 4A and 4B are views for describing how to
determine whether an audio output device is worn by a
plurality of users, according to an embodiment of the
disclosure;

[0020] FIG. 5 is a view illustrating a method in which an
electronic device displays an operation state of an audio
output device, according to an embodiment of the disclo-
sure;

[0021] FIG. 6A illustrates a user interface for an indepen-
dent volume control of an audio output device, according to
an embodiment of the disclosure;

[0022] FIG. 6B illustrates an independent volume control
of an audio output device, according to an embodiment of
the disclosure;

[0023] FIG. 7 illustrates a user interface for independent
music recommendation of an audio output device, according
to an embodiment of the disclosure;

[0024] FIG. 8 illustrates a user interface for an indepen-
dent audio output characteristic control of an audio output
device, according to an embodiment of the disclosure;
[0025] FIGS. 9A and 9B illustrate user interfaces for an
independent volume control of an audio output device,
according to various embodiments of the disclosure;
[0026] FIG. 10 illustrates a master device setting method,
according to an embodiment of the disclosure;

[0027] FIG. 11 is a flowchart illustrating a method in
which an electronic device controls an external audio output
device, according to various embodiments of the disclosure;
[0028] FIG. 12 is a flowchart illustrating an audio device
control method, according to various embodiments of the
disclosure; and

[0029] FIG. 13 is a flowchart illustrating a method in
which an electronic device sets a master device, according
to various embodiments of the disclosure.

[0030] Throughout the drawings, like reference numerals
will be understood to refer to like parts, components, and
structures.

DETAILED DESCRIPTION

[0031] The following description with reference to accom-
panying drawings. Accordingly, those of ordinary skill in the
art will recognize that various changes and modifications of
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the various embodiments described herein can be made
without departing from the scope and spirit of the disclosure.
In addition, descriptions of well-known functions and con-
structions 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] It is to be understood that the singular forms “a,”
“an,” and “the” include plural referents unless the context
clearly dictates otherwise. Thus, for example, reference to “a
component surface” includes reference to one or more of
such surfaces.

[0034] The terms of a singular form may include plural
forms unless otherwise specified. In the disclosure, the
expressions “A or B, “at least one of A or/and B”, or the like
may include any and all combinations of one or more of the
associated listed items. The terms, such as “first”, “second”,
and the like may be used to refer to various components
regardless of the order and/or the priority and to distinguish
the relevant components from other components, but do not
limit the components. It will be understood that when a
component (e.g., a first component) is referred to as being
“(operatively or communicatively) coupled with/to” or
“connected to” another component (e.g., a second compo-
nent), it may be directly coupled with/to or connected to the
other component or an intervening component (e.g., a third
component) may be present.

[0035] According to the situation, the expression “config-
ured to” used in the disclosure may be interchangeably used
as, for example, the expression “suitable for”, “having the
capacity to”, “designed to”, “adapted to”, “made to”, or
“capable of” in terms of hardware or software. In a situation,
the expression “a device configured to” may mean that the
device is “capable of” operating together with another
device or other parts. For example, a “processor configured
to (or set to) perform A, B, and C” may mean a dedicated
processor (e.g., an embedded processor) for performing a
corresponding operation or a generic-purpose processor
(e.g., a central processing unit (CPU) or an application
processor) which performs corresponding operations by
executing one or more software programs which are stored
in a memory device.

[0036] An electronic device according to various embodi-
ments of the disclosure may include at least one of, for
example, smartphones, tablet personal computers (PCs),
mobile phones, video telephones, electronic book readers,
desktop PCs, laptop PCs, netbook computers, workstations,
servers, personal digital assistants (PDAs), portable multi-
media players (PMPs), motion picture experts group
(MPEG-1 or MPEG-2) audio layer 3 (MP3) players, medical
devices, cameras, or wearable devices. The wearable device
may include at least one of an accessory type (e.g., watches,
rings, bracelets, anklets, necklaces, glasses, contact lens, or
head-mounted-devices (HMDs), a fabric or garment-inte-
grated type (e.g., an electronic apparel), a body-attached
type (e.g., a skin pad or tattoos), or a bio-implantable type
(e.g., an implantable circuit). According to various embodi-
ments, the electronic device may include at least one of, for
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example, televisions (TVs), digital versatile disc (DVD)
players, audios, refrigerators, air conditioners, cleaners,
ovens, microwave ovens, washing machines, air cleaners,
set-top boxes, home automation control panels, security
control panels, media box (e.g., Samsung HomeSync™,
Apple TVIM, or Google TV™), game consoles (e.g.,
Xbox™ or PlayStation™), electronic dictionaries, elec-
tronic keys, camcorders, electronic picture frames, and the
like.

[0037] According to another embodiment, an electronic
device may include at least one of various medical devices
(e.g., various portable medical measurement devices (e.g., a
blood glucose monitoring device, a heartbeat measuring
device, a blood pressure measuring device, a body tempera-
ture measuring device, and the like), a magnetic resonance
angiography (MRA), a magnetic resonance imaging (MRI),
a computed tomography (CT), scanners, and ultrasonic
devices), navigation devices, global navigation satellite sys-
tem (GNSS), event data recorders (EDRs), flight data
recorders (FDRs), vehicle infotainment devices, electronic
equipment for vessels (e.g., navigation systems for vessels
and gyrocompasses), avionics, security devices, head units
for vehicles, industrial or home robots, drones, automated
teller machines (ATMs), points of sales (POSs) of stores, or
internet of things (e.g., light bulbs, various sensors, sprinkler
devices, fire alarms, thermostats, street lamps, toasters,
exercise equipment, hot water tanks, heaters, boilers, and the
like). According to an embodiment, the electronic device
may include at least one of parts of furniture, buildings/
structures, or a vehicle, electronic boards, electronic signa-
ture receiving devices, projectors, or various measuring
instruments (e.g., water meters, electricity meters, gas
meters, or wave meters, and the like). According to various
embodiments, the electronic device may be a flexible one or
a combination of two or more of the above-described
devices. An electronic device according to an embodiment
of the disclosure may not be limited to the above-described
electronic devices. In the disclosure, the term “user” may
refer to a person who uses an electronic device or may refer
to a device (e.g., an artificial intelligence electronic device)
that uses the electronic device.

[0038] FIG. 1 illustrates an operating environment of an
output device according to an embodiment of the disclosure.
[0039] Referring to FIG. 1, an audio output device 100
may include a first output device 101 and a second output
device 102. For example, the first output device 101 may be
mounted on one ear of a user, and the second output device
102 may be mounted on the other ear of the user. In an
embodiment, the first output device 101 may communicate
with an external electronic device 10 and the second output
device 102. The audio output device 100 may operate in
association with the external electronic device 10, and may
operate standalone.

[0040] According to an embodiment, the external elec-
tronic device 10 may be one of various mobile devices such
as a smartphone, a tablet personal computer (PC), a smart
watch, or the like. The external electronic device 10, for
example, may output a voice received from any other
electronic device during a phone call, a sound source stored
in the external electronic device 10 or a sound source being
streamed in real time through a communication network, a
sound generated upon playing at least one content, or the
like. In an embodiment, the voice or the sound source may
be transmitted to the audio output device 100, and may be
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output by the audio output device 100. The audio output
device 100 may include the first output device 101 and the
second output device 102. The first output device 101 and
the second output device 102 are illustrated in FIG. 1 as
being kernel-type earphones, but a type of the first output
device 101 and the second output device 102 is not limited
thereto. For example, the first output device 101 and the
second output device 102 may be open-type earphones.
Below, a configuration of the first output device 101 will be
described with reference to FIG. 1.

[0041] According to an embodiment, the first output
device 101 may include a wingtip 111, an ear tip 121, a
speaker 131, a heart rate (HR) sensor 141, and a terminal
151. The wingtip 111 may be coupled on the periphery of the
first output device 101 so as to be replaceable. For example,
the wingtip 111 may have elasticity, and may help the first
output device 101 to be closely mounted on user’s ear. The
wingtip 111 may form the exterior of the first output device
101. The ear tip 121 may be coupled at one end of the first
output device 101. The ear tip 121 may be, for example, a
cylindrical shape. The ear tip 121 may have elasticity, and
may help the first output device 101 to be closely mounted
on user’s ear. The speaker 131 may be positioned within a
housing of the first output device 101. The sound output by
the speaker 131 may be transferred to user’s eardrum
through a hollow of a tip. The HR sensor 141 may be
positioned within the housing of the first output device 101.
When the first output device 101 is mounted on user’s ear,
the HR sensor 141 may measure a heartbeat of the user by
using at least one light emitting unit which may output a
light in a specified wavelength range. For example, the at
least one light emitting unit may include at least one of an
infrared (IR) light emitting unit, a red light emitting unit, a
green light emitting unit, a blue light emitting unit, or a
white light emitting unit. The first output device 101 may
determine whether the first output device 101 is worn by the
user, based on the data measured by the HR sensor 141. The
terminal 151 may be electrically connected with a charging
device, and a battery (not illustrated) of the first output
device 101 may be charged through the terminal 151.

[0042] The configuration of the first output device 101
illustrated in FIG. 1 is exemplary, and at least a part of the
first output device 101 having the configuration illustrated in
FIG. 1 may be omitted or replaced. As described above,
according to an embodiment, the first output device 101 may
be an open earphone. For example, the first output device
101 may not include the wingtip 111. For another example,
the first output device 101 may include a speaker, at least a
portion of which is exposed, on one surface of the first
output device 101 instead of the ear tip 121.

[0043] According to an embodiment, the first output
device 101 may be wirelessly connected with the external
electronic device 10. The first output device 101 may be
connected with the external electronic device 10 by wireless
communication (e.g., Bluetooth or Bluetooth low energy
(BLE)). The first output device 101 may be connected with
the external electronic device 10 through a hands-free profile
(HFP) or an advanced audio distribution profile (A2DP). In
the case where the first output device 101 is connected with
the external electronic device 10 through the HFP, the
external electronic device 10 may be set to an HFP audio
gateway (AG), and the first output device 101 may be set to
an HFP hands-free unit (HF). In the case where the first
output device 101 is connected with the external electronic
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device 10 through the A2DP, the external electronic device
10 may be set to an A2DP source (SRC), and the first output
device 101 may be set to an A2DP sink (SNK).

[0044] According to an embodiment, the first output
device 101 may be wirelessly connected with the second
output device 102. The first output device 101 may be
connected with the second output device 102 by wireless
communication (e.g., Bluetooth or BLE). For example, the
first output device 101 may be connected with the second
output device 102 through the HFP or A2DP. In this case, the
first output device 101 may operate as a master, and the
second output device 102 may operate as a slave. An
example is illustrated in FIG. 1 as the first output device 101
operates as a master and the second output device 102
operates as a slave, but the disclosure is not limited thereto.
For example, the second output device 102 may operate as
a master, and the first output device 101 may operate as a
slave. According to an embodiment, each of the first output
device 101 and the second output device 102 may operate as
a master. For example, the first output device 101 and the
second output device 102 may operate independently of
each other. The first output device 101 and the second output
device 102 may operate independently of the external elec-
tronic device 10.

[0045] According to an embodiment, the first output
device 101 may be wirelessly connected with the second
output device 102. When connected with the external elec-
tronic device 10, the first output device 101 may receive
audio data associated with a voice or a sound source. The
first output device 101 may receive the audio data in a
streaming manner and may output the received audio data
through the speaker 131. The first output device 101 may
transmit the received audio data to the second output device
102. The first output device 101 may output a sound source
stored in the first output device 101 or the second output
device 102. In this case, the first output device 101 may not
be connected with the external electronic device 10. Accord-
ing to an embodiment, the second output device 102 may
include a wingtip 112, an ear tip 122, a microphone hole 162,
and a touch pad 172. The wingtip 112 and the ear tip 122 of
the second output device 102 may be identical to the wingtip
111 and the ear tip 121 of the first output device 101.
Although not illustrated in FIG. 1, the second output device
102 may include a speaker, an HR sensor, and a terminal
which are identical to those of the first output device 101.
Also, although not illustrated in FIG. 1, the first output
device 101 may include a microphone hole and a touch pad
which are identical to those of the second output device 102.

[0046] According to an embodiment, the microphone hole
162 may be formed at a housing of the second output device
102. A microphone may be positioned below the micro-
phone hole 162, and a sound may be transferred to the
microphone through the microphone hole 162 from the
outside.

[0047] According to an embodiment, the touch pad 172
may be formed at a location where the touch pad 172 is
exposed when the second output device 102 is inserted into
user’s ear. The touch pad 172 may sense a contact of user’s
body. When a touch input is sensed by the touch pad 172, for
example, the second output device 102 may perform a
function, which corresponds to the touch input, such as play,
stop, fast-forward, rewind, volume control, call connection,
call end, or the like.
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[0048] According to various embodiments, the external
electronic device 10 may obtain data which are sensed by
sensors included in the first output device 101 and the
second output device 102. For example, the external elec-
tronic device 10 may obtain data sensed by the first output
device 101 and data sensed by the second output device 102
through the first output device 101. For another example, the
external electronic device 10 may obtain data from each of
the first output device 101 and the second output device 102.
[0049] According to an embodiment, the external elec-
tronic device 10 may identify objects associated with the
first output device 101 and the second output device 102,
based on a result of comparing the obtained data. For
example, the external electronic device 10 may determine
whether a first object (e.g., a user which utilizes the first
output device 101) and a second object (e.g., a user which
utilizes the second output device 102) are different from
each other. For example, the external electronic device 10
may determine whether the audio output device 100 is used
by a plurality of users. For example, the external electronic
device 10 may determine whether the audio output device
100 is used by a plurality of users, by comparing data sensed
by the first output device 101 and data sensed by the second
output device 102.

[0050] According to an embodiment, the external elec-
tronic device 10 may control the audio output device 100
based on the data sensed by the first output device 101 and
the second output device 102. For example, the external
electronic device 10 may control the first output device 101
and the second output device 102 in an associated state or in
an independent state. For example, when it is determined
that the first object associated with the first output device
101 and the second object associated with the second output
device 102 are different from each other, the external elec-
tronic device 10 may control the first output device 101 and
the second output device 102 so as to operate independently
of each other. For another example, when it is determined
that the audio output device 100 is used by a plurality of
users, the external electronic device 10 may allow the first
output device 101 and the second output device 102 to
operate independently of each other.

[0051] According to an embodiment, the external elec-
tronic device 10 may control the audio output device 100
through communication with the audio output device 100.
For example, the external electronic device 10 may control
the first output device 101 and the second output device 102
by transmitting a signal to the first output device 101 or the
second output device 102. In this case, the external elec-
tronic device 10 may transmit a signal to a master device of
the audio output device 100. For another example, the
external electronic device 10 may control the first output
device 101 and the second output device 102 by transmitting
a signal to the first output device 101 and the second output
device 102. In this case, each of the first output device 101
and the second output device 102 may operate as a master
device.

[0052] According to an embodiment, the external elec-
tronic device 10 may set a state of the audio output device
100 through communication with the audio output device
100. For example, the external electronic device 10 may
control states of the first output device 101 and the second
output device 102 by transmitting a signal to the first output
device 101 or the second output device 102. In this case, the
external electronic device 10 may transmit a signal to a
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master device of the audio output device 100. For another
example, the external electronic device 10 may control states
of the first output device 101 and the second output device
102 by transmitting a signal to the first output device 101
and the second output device 102. In this case, each of the
first output device 101 and the second output device 102
may operate as a master device.

[0053] According to an embodiment, depending on an
operation state of the audio output device 100, the external
electronic device 10 may provide information about opera-
tion states of the first output device 101 and the second
output device 102 or a user interface for controlling the first
output device 101 and the second output device 102. For
example, when it is determined that the first object associ-
ated with the first output device 101 and the second object
associated with the second output device 102 are different
from each other or when it is determined that the audio
output device 100 is used by a plurality of users, the external
electronic device 10 may provide, on a display, user intet-
faces which may control the first output device 101 and the
second output device 102 individually. According to an
embodiment, the first output device 101 and the second
output device 102 may be associated with different appli-
cations. For example, the external electronic device 10 may
display, on the display, a user interface corresponding to an
application associated with the first output device 101 and a
user interface corresponding to an application associated
with the second output device 102.

[0054] According to an embodiment, based at least on
information sensed by the first output device 101 and the
second output device 102, the external electronic device 10
may set the first output device 101 or the second output
device 102 to a master device and may set the other device
to aslave device. Also, the external electronic device 10 may
provide a notification to the master device. For example, the
notification may be associated with a call or a message to the
external electronic device 10. For another example, the
notification may be associated with an operation state of the
audio output device 100.

[0055] According to various embodiments, at least a part
of the above-described operations of the external electronic
device 10 may be performed by the first output device 101.
For example, the first output device 101 may obtain data
which are sensed by sensors included in the first output
device 101 and the second output device 102. For example,
the first output device 101 may identify objects associated
with the first output device 101 and the second output device
102, by comparing data sensed by the first output device 101
and data sensed by the second output device 102. For
example, the first output device 101 may determine whether
a first object (e.g., a user which utilizes the first output
device 101) and a second object (e.g., a user which utilizes
the second output device 102) are different from each other.
For example, the first output device 101 may determine
whether the audio output device 100 is used by a plurality of
users. For example, the first output device 101 may deter-
mine whether the audio output device 100 is used by a
plurality of users, by comparing data sensed by the first
output device 101 and data sensed by the second output
device 102. According to an embodiment, the first output
device 101 may control the audio output device 100 based
on the data sensed by the first output device 101 and the
second output device 102. For example, the first output
device 101 may control the first output device 101 and the
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second output device 102 so as to operate in an associated
state or in an independent state. Also, the above-described
operations may be performed by the second output device
102. Below, exemplary embodiments will be more fully
described with reference to FIGS. 2 to 13.

[0056] FIG. 2 is a block diagram illustrating a configura-
tion of an audio output device and an external electronic
device according to an embodiment of the disclosure.
[0057] Referring to FIG. 2, an audio output device 200
may include a first output device 201 and a second output
device 202. The first output device 201 may include a
speaker 211, a microphone 221, a battery 231, a memory
241, a sensing module 251, a communication circuit 261,
and a processor 271. For example, the first output device 201
may be the same device as the first output device 101
illustrated in FIG. 1. The audio output device 200 may
communicate with an external electronic device 20. The
external electronic device 20 is illustrated in FIG. 2 as
communicating with the first output device 201, but the
disclosure is not limited thereto. For example, the external
electronic device 20 may communicate with the second
output device 202 or may communicate with the first output
device 201 and the second output device 202.

[0058] According to an embodiment, the second output
device 202 may include a speaker 212, a microphone 222, a
battery 232, a memory 242, a sensing module 252, a
communication circuit 262, and a processor 272. For
example, the second output device 202 may be the same
device as the second output device 102 illustrated in FIG. 1.
Configurations and functions of the speaker 212, the micro-
phone 222, the memory 242, the sensing module 252, the
communication circuit 262, and the processor 272 of the
second output device 202 may be identical to configurations
and functions of the speaker 211, the microphone 221, the
battery 231, the memory 241, the sensing module 251, the
communication circuit 261, and the processor 271 of the first
output device 201.

[0059] Below, for convenience of description, the audio
output device 200 will be described with respect to the first
output device 201, but embodiments to be described below
may also be performed by the second output device 202.
[0060] According to an embodiment, the speaker 211 may
output a sound. The speaker 211 may convert audio data to
a sound. In the case where the first output device 201 is
inserted into user’s ear, the sound output by the speaker 211
may be transferred to user’s eardrum.

[0061] According to an embodiment, the microphone 221
may sense a sound generated on the outside. For example,
the microphone 221 may sense a voice of the user. For
another example, the microphone 221 may sense a sound
generated around the first output device 201. The sound
sensed by the microphone 221 with regard to an ambient
environment may be output by the speaker 211.

[0062] According to an embodiment, the battery 231 may
supply a power to any other components of the first output
device 201. The battery 231 may be electrically connected
with a power management integrated circuit (PMIC) (not
illustrated). In the case where the first output device 201 is
connected with a charging device, the battery 231 may be
charged wired or wirelessly through the PMIC. The level of
the battery 231 may be verified by the PMIC.

[0063] According to an embodiment, the memory 241
may store data associated with the first output device 201
and/or the second output device 202. For example, the
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memory 241 may store a sound source which may be played
by the first output device 201 and/or the second output
device 202. For another example, the memory 241 may store
data sensed by the first output device 201 and/or the second
output device 202. For another example, the memory 241
may store data associated with a task which is performed by
the first output device 201 and/or the second output device
202.

[0064] According to an embodiment, the sensing module
251 may include at least one sensor. The sensing module 251
may sense, for example, a heartbeat, acceleration, an angular
velocity, an infrared light, proximity, and/or an electromyo-
gram (EMG). The sensing module 251 may include, for
example, an HR sensor 251a, an acceleration sensor 2515,
a gyro sensor 251c¢, an IR sensor 2514, and a proximity
sensor 251e. Although not illustrated in FIG. 2, the sensing
module 251 may further include various kinds of sensors
such as an EMG sensor.

[0065] According to an embodiment, the communication
circuit 261 may wirelessly communicate with at least one of
the external electronic devices 20 or the second output
device 202 coupled with the first output device 201. For
example, the communication circuit 261 may search for a
connectable device around the first output device 201 and
may attempt a connection with the found device. The
communication circuit 261 may transmit data to the con-
nected device and may receive data from the connected
device. The communication circuit 261 may update mutual
states with the connected device and may transmit a com-
mand to the connected device. The communication circuit
261 may communicate with the external electronic device 20
or the second output device 202 in various manners such as
Bluetooth, BLE, Wi-Fi Direct, and/or pronounced ant plus
(ANT+).

[0066] According to an embodiment, the processor 271
may be electrically connected with the speaker 211, the
microphone 221, the battery 231, the memory 241, the
sensing module 251, and the communication circuit 261.
The processor 271 may control the speaker 211, the micro-
phone 221, the battery 231, the memory 241, the sensing
module 251, and the communication circuit 261. The pro-
cessor 271 may control the second output device 202 and/or
the external electronic device 20, which is connected
through the communication circuit 261.

[0067] According to an embodiment, the processor 271
may obtain data (e.g., a biometric signal) sensed by the
sensing module 251 and/or the sensing module 252. For
example, the processor 271 may obtain data sensed by the
sensing module 252 by using the communication circuit
261. For another example, the processor 271 may obtain
information about a state of the sensing module 251 and/or
the sensing module 252. For example, the information about
the sensing module 251 or 252 may include information
about whether each of at least one sensor included in the
sensing module 251 or 252 is available.

[0068] According to an embodiment, the processor 271
may determine whether the audio output device 200 is used
by the same user or by a plurality of users, based on data
sensed by the sensing module 251 and/or the sensing module
252. For example, the processor 271 may determine whether
the audio output device 200 is used by a plurality of users,
based on a result of comparing data sensed by the sensing
module 251 and data sensed by the sensing module 252 or
based on a similarity between the two data. For another
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example, when it is determined that the audio output device
200 is used by a plurality of users, the processor 271 may
transmit information indicating that the audio output device
200 is used by a plurality of users, to the external electronic
device 20.

[0069] According to an embodiment, the processor 271
may control the first output device 201 or the second output
device 202 based on data sensed by the sensing module 251
and/or the sensing module 252. According to an embodi-
ment, the processor 271 may assign a task to the first output
device 201 or the second output device 202 based on data
sensed by the sensing module 251 and/or the sensing module
252. Components of the sensing module 252 of the second
output device 202 are essentially similar to those of the
sensing module 251 of the first output device 201. Thus, the
HR sensor 252a, acceleration sensor 252b, gyro sensor
252¢, 1R sensor 252d, and proximity sensor 252¢ are sub-
stantially similar to the same named components 251x of the
sensing module 251. Descriptions thereof will not be
repeated for brevity.

[0070] According to an embodiment, the processor 271
may obtain information about a wearing state of the audio
output device 200, based on data sensed by the sensing
module 251 and/or the sensing module 252. In the case
where that the first output device 201 and the second output
device 202 are used by different users is determined based
on the data sensed by the sensing module 251 and/or the
sensing module 252, the processor 271 may perform at least
one or more additional functions.

[0071] For example, in the case where recession from a
contacted object is sensed by the proximity sensor 251e, the
processor 271 may determine that the first output device 201
is separated from user’s ear. For another example, in the case
where acceleration (or acceleration of gravity) of a specified
magnitude is sensed by the acceleration sensor 2515, the
processor 271 may determine that the first output device 201
is separated from user’s ear. For another example, in the case
where a contact with an external object is sensed by the
proximity sensor 251e, the processor 271 may determine
that the first output device 201 is mounted on uset’s ear. For
another example, in the case where a heartbeat is sensed by
the HR sensor 2514, the processor 271 may determine that
the first output device 201 is mounted on user’s ear. For
another example, in the case where acceleration or angular
velocity of a specified magnitude or more is sensed by the
acceleration sensor 2515 or the gyro sensor 251¢, in the case
where proximity of an external object is sensed by the
proximity sensor 251e, and in the case where a heartbeat is
sensed by the HR sensor 251a, the processor 271 may
determine that the first output device 201 is mounted on
user’s ear.

[0072] According to an embodiment, the processor 271
may obtain, from the second output device 202, information
about a wearing state of the second output device 202 by
using the communication circuit 261. For example, the
processor 271 may receive data sensed by the sensing
module 252 of the second output device 202 from the second
output device 202, and may determine a wearing state of the
second output device 202 based on the received information.
For another example, in the case where the second output
device 202 determines a wearing state of the second output
device 202 based on data sensed by the sensing module 252
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of the second output device 202, the processor 271 may
receive a determination result from the second output device
202.

[0073] According to an embodiment, in the case where a
task is assigned to the first output device 201, the processor
271 may perform the assigned task. The processor 271 may
store data associated with the performed task to the memory
241. The processor 271 may transmit the data associated
with the performed task to the second output device 202 by
using the communication circuit 261.

[0074] According to an embodiment, the processor 271
may verify heartbeat information by using the HR sensor
251a of the first output device 201 and an HR sensor 252a
of the second output device 202. According to another
embodiment, in the case where the first output device 201
and the second output device 202 are mounted on user’s
ears, the processor 271 may verify heartbeat information.
According to another embodiment, the processor 271 may
determine whether the audio output device 200 is used by a
plurality of users, based at least on first heartbeat informa-
tion verified from the HR sensor 2514 and second heartbeat
information verified from the HR sensor 252a. For example,
in the case where the similarity between the first heartbeat
information and the second heartbeat information is smaller
than a specified value or a difference between the first
heartbeat information and the second heartbeat information
is a specified threshold value or more, the processor 271 may
determine that the audio output device 200 is used by a
plurality of users. For example, heartbeat information may
include at least one of a heart rate, a heartbeat timing, a
heartbeat interval, a heartbeat waveform, or a heartbeat
frequency.

[0075] According to an embodiment, the processor 271
may determine whether the audio output device 200 is used
by a plurality of users, based on angular velocities sensed by
the acceleration sensor 2515 and an acceleration sensor
252b. For example, in the case where a difference between
a first acceleration sensed by the acceleration sensor 2515
and a second acceleration sensed by the acceleration sensor
252b is a specified value or more, the processor 271 may
determine that the audio output device 200 is used by a
plurality of users.

[0076] According to an embodiment, the processor 271
may determine whether the audio output device 200 is used
by a plurality of users, based on a direction of the first output
device 201 sensed by the gyro sensor 251¢ and a direction
of the second output device 202 sensed by a gyro sensor
252¢. For example, in the case where a direction (e.g., an
output direction of the speaker 211) in which the first output
device 201 faces and a direction (e.g., an output direction of
the speaker 212) in which the second output device 202
faces face each other, the processor 271 may determine that
the audio output device 200 is used by a plurality of users.
For another example, in the case where a direction in which
the first output device 201 faces and a direction in which the
second output device 202 faces are out of a specified range,
the processor 271 may determine that the audio output
device 200 is used by a plurality of users.

[0077] According to an embodiment, the processor 271
may determine whether the audio output device 200 is used
by a plurality of users, based on a distance between the first
output device 201 and the second output device 202. For
example, the processor 271 may determine a distance
between the first output device 201 and the second output
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device 202 by transmitting a specified signal to the second
output device 202 by using the communication circuit 261
and receiving a response from the second output device 202.
The processor 271 may determine a distance based on a time
(e.g., a round trip time) between the transmission of the
specified signal and the response. For another example, in
the case where the time from the transmission to the
response or the distance is a specified value or more, the
processor 271 may determine that the first output device 201
and the second output device 202 are used by different users.

[0078] According to an embodiment, when it is deter-
mined that the first output device 201 and the second output
device 202 are used by different users, the processor 271
may assign a task being performed by the first output device
201 to the second output device 202. For example, the
processor 271 may transmit data associated with the task
being performed by the first output device 201 to the second
output device 202 by using the communication circuit 261.
For another example, while the first output device 201 and
the second output device 202 operate in a stereo mode, when
it is determined that the first output device 201 and the
second output device 202 are used by different users, the
processor 271 may set the first output device 201 and the
second output device 202 such that the first output device
201 and the second output device 202 operate in a mono
mode.

[0079] According to an embodiment, the processor 271
may assign a task to the first output device 201 or the second
output device 202 based on a user input. For example, the
processor 271 may output a call voice, a notification, or the
like through the first output device 201 or the second output
device 202 in the mono mode. For another example, the
processor 271 may control the first output device 201 and/or
the second output device 202 based on a task or a user input
such that only one of the first output device 201 or the
second output device 202 is used. For another example, the
processor 271 may activate or deactivate the microphone
221 of the first output device 201 and/or the microphone 222
of the second output device 202.

[0080] According to an embodiment, various embodi-
ments which are above described as being performed by the
processor 271 of the first output device 201 may be per-
formed by the processor 272 of the second output device
202. For example, the processor 271 of the first output
device 201 may control the processor 272 of the second
output device 202 such that the various embodiments
described above are performed by the processor 272 of the
second output device 202. Below, various embodiments will
be described with respect to the external electronic device
20. At least some of the embodiments described above as
being performed by the processor 271 may be performed by
the external electronic device 20.

[0081] According to an embodiment, the external elec-
tronic device 20 may include a memory 24, a communica-
tion circuit 26, a display 28, and a processor 27. The
processor 27 may be electrically connected with the memory
24, the communication circuit 26, and the display 28.
According to an embodiment, the processor 27 may control
the first output device 201 and/or the second output device
202, which is connected through the communication circuit
26. For example, the external electronic device 20 may be
the same device as the external electronic device 10 illus-
trated in FIG. 1.
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[0082] According to an embodiment, the memory 24 may
store data associated with the first output device 201 and/or
the second output device 202. For example, the memory 24
may store a sound source which may be played by the first
output device 201 and/or the second output device 202. For
another example, the memory 24 may store data sensed by
the first output device 201 and/or the second output device
202. For another example, the memory 24 may store data
associated with a task which is performed by the first output
device 201 and/or the second output device 202.

[0083] According to an embodiment, the communication
circuit 26 may wirelessly communicate with at least one of
the first output device 201 or the second output device 202.
For example, the communication circuit 26 may search for
a connectable device around the external electronic device
20 and may attempt a connection with the found device. The
communication circuit 26 may transmit data to the con-
nected device and may receive data from the connected
device. The communication circuit 26 may update mutual
states with the connected device and may transmit a com-
mand to the connected device. The communication circuit
26 may communicate with the first output device 201 or the
second output device 202 in various manners such as
Bluetooth, BLE, Wi-Fi Direct, and/or ANT+.

[0084] According to an embodiment, the processor 27
may obtain data (e.g., a biometric signal) sensed by the
sensing module 251 and/or the sensing module 252. Accord-
ing to an embodiment, by using the communication circuit
26, the processor 27 may obtain data sensed by the sensing
module 251 from the first output device 201 and may obtain
data sensed by the sensing module 252 from the first output
device 201 or the second output device 202. For another
example, the processor 27 may obtain information about a
state of the sensing module 251 and/or the sensing module
252. For example, the information about the sensing module
251 or 252 may include information about whether each of
at least one sensor included in the sensing module 251 or
252 is available.

[0085] According to an embodiment, the processor 27
may determine whether the audio output device 200 is used
by the same user or by a plurality of users, based on data
sensed by the sensing module 251 and/or the sensing module
252. For example. the processor 27 may determine whether
the audio output device 200 is used by a plurality of users,
based on a result of comparing data sensed by the sensing
module 251 and data sensed by the sensing module 252 or
based on a similarity between the two data.

[0086] According to an embodiment, the processor 27
may control the first output device 201 or the second output
device 202 based on data sensed by the sensing module 251
and/or the sensing module 252. According to an embodi-
ment, the processor 27 may assign a task to the first output
device 201 or the second output device 202 based on data
sensed by the sensing module 251 and/or the sensing module
252.

[0087] According to an embodiment, the processor 27
may obtain information about a wearing state of the audio
output device 200, based on data sensed by the sensing
module 251 and/or the sensing module 252. In the case
where that the first output device 201 and the second output
device 202 are used by different users is determined based
on the data sensed by the sensing module 251 and/or the
sensing module 252, the processor 27 may perform at least
one or more additional functions. According to another
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embodiment, the processor 27 may receive information
indicating that the first output device 201 and the second
output device 202 are used by different users, from the first
output device 201 or the second output device 202.

[0088] For example, in the case where recession from a
contacted object is sensed by the proximity sensor 251e, the
processor 27 may determine that the first output device 201
is separated from user’s ear. For another example, in the case
where acceleration (or acceleration of gravity) of a specified
magnitude is sensed by the acceleration sensor 2515, the
processor 27 may determine that the first output device 201
is separated from user’s ear. For another example, in the case
where a contact with an external object is sensed by the
proximity sensor 251e, the processor 27 may determine that
the first output device 201 is mounted on user’s ear. For
another example, in the case where a heartbeat is sensed by
the HR sensor 2514, the processor 27 may determine that the
first output device 201 is mounted on user’s ear. For another
example, in the case where acceleration or angular velocity
of a specified magnitude or more is sensed by the accelera-
tion sensor 2515 or the gyro sensor 251c, in the case where
proximity of an external object is sensed by the proximity
sensor 251e, and in the case where a heartbeat is sensed by
the HR sensor 2514, the processor 27 may determine that the
first output device 201 is mounted on user’s ear. For another
example, the processor 27 may receive, from the first output
device 201, information about a wearing state of the first
output device 201 determined by the first output device 201.

[0089] According to an embodiment, the processor 27
may obtain information about a wearing state of the audio
output device 200 from the first output device 201 and/or the
second output device 202 by using the communication
circuit 26. For example, the processor 27 may receive data
sensed by the sensing module 252 of the second output
device 202 from the first output device 201 or the second
output device 202, and may determine a wearing state of the
second output device 202 based on the received information.
For another example, the processor 27 may receive infor-
mation about a wearing state determined by the second
output device 202 from the first output device 201 or the
second output device 202.

[0090] According to an embodiment, the processor 27
may verify heartbeat information by using the HR sensor
251a of the first output device 201 and the HR sensor 2524
of the second output device 202. According to another
embodiment, in the case where the first output device 201
and the second output device 202 are mounted on user’s
ears, the processor 27 may verify heartbeat information.
According to another embodiment, the processor 27 may
determine whether the audio output device 200 is used by a
plurality of users, based on first heartbeat information veri-
fied from the HR sensor 251a and second heartbeat infor-
mation verified from the HR sensor 252a. For example, in
the case where the similarity between the first heartbeat
information and the second heartbeat information is smaller
than a specified value or a difference between the first
heartbeat information and the second heartbeat information
is a specified threshold value or more, the processor 27 may
determine that the audio output device 200 is used by a
plurality of users. For example, heartbeat information may
include at least one of a heart rate, a heartbeat timing, a
heartbeat interval, a heartbeat waveform, or a heartbeat
frequency.
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[0091] According to an embodiment, when the audio
output device 200 is determined as being used by a plurality
of users or when information indicating that the audio output
device 200 is used by a plurality of users is received from the
audio output device 200 (e.g., the first output device 201 or
the second output device 202), the processor 27 may display
an image indicating the use of the audio output device 200
by a plurality of users on the display 28. For example, the
processor 27 may display a pop-up message indicating that
the audio output device 200 is used by a plurality of users,
on the display 28. For another example, the processor 27
may display an icon indicating that the audio output device
200 is used by a plurality of users, in at least partial area on
the display 28.

[0092] According to an embodiment, in the case where the
audio output device 200 is used by a plurality of users (e.g.,
in the case where the use of the audio output device 200 by
a plurality of users is determined or the use of the audio
output device 200 by a plurality of users is received), an
input for controlling an output characteristic of the audio
output device 200 may be received. For example, the output
characteristic of the audio output device 200 may include at
least one of an output intensity (e.g., a volume), an output
intensity for each frequency band, or an output filter char-
acteristic. For example, the input associated with the control
of the output characteristic may include a touch input on the
display 28 or an input to a button on the external electronic
device 20. For another example, the input for controlling the
output characteristic of the audio output device 200 may be
received by the external electronic device 20 through the
first output device 201 or the second output device 202.

[0093] According to an embodiment, in the case where the
audio output device 200 is used by a plurality of users and
the input for controlling the output characteristic of the
audio output device 200 is received, the processor 27 may
display a user interface for controlling an output character-
istic of each of the first output device 201 and the second
output device 202 on the display 28. For example, the input
for a volume control of the audio output device 200 may be
received. In this case, when the audio output device 200 is
used by a plurality of users and an input for a volume control
is received, the processor 27 may display a user interface
(e.g., a scroll bar) for a volume control of the first output
device 201 and a user interface for a volume control of the
second output device 202 in at least a portion of the display
28. For another example, an input for controlling an output
frequency characteristic of the audio output device 200 may
be received. In this case, when the audio output device 200
is used by a plurality of users and an input for controlling the
output frequency characteristic is received, the processor 27
may display a user interface (e.g., an equalizer) for control-
ling an output frequency characteristic of the first output
device 201 and a user interface for controlling an output
frequency characteristic of the second output device 202 in
at least a portion of the display 28.

[0094] According to an embodiment, in the case where the
audio output device 200 is used by a plurality of users and
an input for playing a sound source is received, the processor
27 may display a user interface for playing different sound
sources at the first output device 201 and the second output
device 202 in at least a portion of the display 28. For
example, the processor 27 may display a sound source
selection user interface for the first output device 201 and a
sound source selection user interface for the second output
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device 202 in at least a portion of the display 28. For another
example, the processor 27 may display a user interface
corresponding to a sound source associated with the first
output device 201 and a user interface corresponding to a
sound source associated with the second output device 202
in at least a portion of the display 28. For another example,
the processor 27 may display a user interface associated with
the second output device 202 as an image in which the user
interface associated with the second output device 202
overlaps at least a portion of a user interface associated with
the first output device 201.

[0095] According to an embodiment, in the case where the
audio output device 200 is used by a plurality of users, the
processor 27 may assign a task being performed by the first
output device 201 to the second output device 202. For
example, the processor 27 may control the first output device
201 to allow the first output device 201 to transmit data
associated with a task being performed by the first output
device 201 to the second output device 202. For another
example, while the first output device 201 and the second
output device 202 operate in a stereo mode, when it is
determined that the first output device 201 and the second
output device 202 are used by different users, the processor
27 may set the first output device 201 and the second output
device 202 such that the first output device 201 and the
second output device 202 operate in a mono mode.

[0096] According to an embodiment, the processor 27
may assign a task to the first output device 201 or the second
output device 202 based on a user input. For example, the
processor 27 may output a call voice or a notification
through the first output device 201 or the second output
device 202 in the mono mode. For another example, the
processor 27 may control the first output device 201 and/or
the second output device 202 based on a task or a user input
such that only one of the first output device 201 or the
second output device 202 is used. For another example, the
processor 27 may activate or deactivate the microphone 221
of the first output device 201 and/or the microphone 222 of
the second output device 202.

[0097] According to an embodiment, the first output
device 201 may include the at least one communication
circuit 261, at least one sensor (e.g., the sensing module
251), and a control circuit (e.g., the processor 271). Also, the
communication circuit may be configured to obtain first
biometric information about a first external object associated
with the first output device 201 by using the at least one
sensor, to obtain second biometric information about a
second external object associated with the second output
device 202 from the second output device 202 by using the
at least one communication circuit 261, and to determine a
similarity between the first external object and the second
external object based at least on the first biometric informa-
tion and the second biometric information. Also, the control
circuit may be configured to operate together with the
second output device 202 when the similarity satisfies a first
specified condition, and to operate independently of the
second output device 202 when the similarity satisfies a
second specified condition.

[0098] According to an embodiment, when the similarity
satisfies the first specified condition, the control circuit may
be configured to output first audio data through the first
output device 201 and to transmit at least a portion of the
first audio data to the second output device 202 by using the
at least one communication circuit 261.
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[0099] According to an embodiment, the control circuit
may be configured to control the first output device 201 and
the second output device 202 so as to have the same audio
output characteristic when the similarity satisfies the first
specified condition, and to control the first output device 201
and the second output device 202 so as to have different
audio output characteristics when the similarity satisfies the
second specified condition. For example, the audio output
characteristic may include at least one of a volume or a
volume for each frequency band.

[0100] According to an embodiment, the at least one
communication circuit 261 may communicate with the sec-
ond output device 202 and an external electronic device 20.
Also, when the similarity satisfies the second specified
condition, the control circuit may be configured to transmit
information, which indicates that objects associated with the
first output device 201 and the second output device 202 are
different, to the external electronic device 20 by using the at
least one communication circuit 261.

[0101] According to an embodiment, the first biometric
information and the second biometric information may
include at least one of a heart rate, a heartbeat waveform, a
heartbeat timing, or a heartbeat frequency, and the control
circuit may be configured to determine a similarity between
the first external object and the second external object based
on a similarity between the first biometric information and
the second biometric information.

[0102] According to an embodiment, the external elec-
tronic device 20 may include at least one communication
circuit 26 communicating with the first output device 201,
the display 28, and the processor 27. Also, the processor 27
may be configured to receive first biometric information
about a first external object associated with the first output
device 201 and second biometric information about a second
external object associated with the second output device 202
communicating with the first output device 201 from the first
output device 201, by using the at least one communication
circuit 26, to determine a similarity between the first external
object and the second external object based at least on the
first biometric information and the second biometric infor-
mation, to set the first output device 201 such that the first
output device 201 operates together with the second output
device 202, when the similarity satisfies a first specified
condition, and to set the first output device 201 such that the
first output device 201 operates independently of the second
output device 202, when the similarity satisfies a second
specified condition.

[0103] According to an embodiment, the processor 27
may be configured to transmit first audio data to at least one
of the first output device 201 and the second output device
202 by using the at least one communication circuit 26,
when the similarity satisfies the first specified condition, and
to transmit the first audio data to the first output device 201
and second audio data to the second output device 202, by
using the at least one communication circuit 26, when the
similarity satisfies the second specified condition. For
example, the processor 27 may be configured to display a
user interface for a control of the first audio data in at least
a portion on the display 28, when the similarity satisfies the
first specified condition, and to display a user interface for
an independent control of the first audio data and the second
audio data in the at least a portion on the display 28, when
the similarity satisfies the second specified condition. For
another example, the processor 27 may be configured to set
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the first output device 201 and the second output device 202
such that the first output device 201 and the second output
device 202 have the same audio output characteristic, when
the similarity satisfies the first specified condition, and to set
the first output device 201 such that the first output device
201 and the second output device 202 have different audio
output characteristics, when the similarity satisfies the sec-
ond specified condition. The audio output characteristic may
include at least one of a volume or a volume for each
frequency band. For another example, in the case where a
user input for the audio output characteristic control is
received, the processor 27 may be configured to display a
user interface for an associated control of audio output
characteristics of the first output device 201 and the second
output device 202 in at least a portion on the display 28,
when the similarity satisfies the first specified condition, and
to display a user interface for an independent control of the
audio output characteristics of the first output device 201
and the second output device 202 in the at least a portion on
the display 28, when the similarity satisfies the second
specified condition.

[0104] According to an embodiment, the processor 27
may be configured to display information, which indicates
that the first output device 201 and the second output device
202 are associated with different objects, in at least a portion
on the display 28, when the similarity satisfies the second
specified condition. For example, the processor 27 may be
configured to display at least one of an icon, a character, an
image, or a pop-up message on the display as at least a
portion of the indicating information.

[0105] According to an embodiment, the first biometric
information and the second biometric information may
include at least one of a heart rate, a heartbeat waveform, a
heartbeat timing, or a heartbeat frequency, and the processor
27 may be configured to determine a similarity between the
first external object and the second external object based on
a similarity between the first biometric information and the
second biometric information.

[0106] According to an embodiment, the external elec-
tronic device 20 may include the at least one communication
circuit 26 communicating with a first output device 201 and
a second output device 202, the display 28, and the processor
27. Also, the processor 27 may be configured to obtain first
biometric information about a first external object associated
with the first output device 201 and second biometric
information about a second external object associated with
the second output device 202, by using the at least one
communication circuit 26, to determine a similarity between
the first external object and the second external object based
at least on the first biometric information and the second
biometric information, to set the first output device 201 and
the second output device 202 such that the first output device
201 and the second output device 202 operate together, when
the similarity satisfies a first specified condition, and to set
the first output device 201 and the second output device 202
such that the first output device 201 and the second output
device 202 operate independently of each other, when the
similarity satisfies a second specified condition.

[0107] According to an embodiment, the processor 27
may be configured to transmit first audio data to at least one
of the first output device 201 and the second output device
202 by using the at least one communication circuit 26,
when the similarity satisfies the first specified condition, and
to transmit the first audio data to the first output device 201
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and second audio data to the second output device 202, by
using the at least one communication circuit 26, when the
similarity satisfies the second specified condition.

[0108] According to an embodiment, the processor 27
may be configured to display a user interface for a control of
the first audio data in at least a portion on the display 28,
when the similarity satisfies the first specified condition, and
to display a user interface for an independent control of the
first audio data and the second audio data in the at least a
portion on the display 28, when the similarity satisfies the
second specified condition.

[0109] According to an embodiment, the processor 27
may be configured to set the first output device 201 and the
second output device 202 such that the first output device
201 and the second output device 202 have the same audio
output characteristic, when the similarity satisfies the first
specified condition, and to set the first output device 201 and
the second output device 202 such that the first output device
201 and the second output device 202 have different audio
output characteristics, when the similarity satisfies the sec-
ond specified condition. Also, the audio output characteristic
may include at least one of a volume or a volume for each
frequency band.

[0110] FIG. 3 is a block diagram illustrating an electronic
device 301 in a network environment 300 according to
various embodiments.

[0111] For example, the electronic device 301 may be the
same device as the external electronic device 10 illustrated
in FIG. 1. Also, for example, an external electronic device
302 may be the same device as the first output device 101,
the second output device 102, or the audio output device
100. 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).

[0112] 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.,
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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.

[0113] 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 image signal processor or a commu-
nication processor) may be implemented as part of another
component (e.g., the camera module 380 or the communi-
cation module 390) functionally related to the auxiliary
processor 323.

[0114] The memory 330 may store various data used by at
least one component (e.g., the processor 320 or the sensor
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.

[0115] 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.

[0116] The input device 350 may receive a command or
data to be used by other 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, or a keyboard.

[0117] 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.

[0118] 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.
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[0119] 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., wiredly) or
wirelessly coupled with the electronic device 301.

[0120] 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.
[0121] 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., wiredly) 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.

[0122] 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
connector, a USB connector, a SD card connector, or an
audio connector (e.g., a headphone connector).

[0123] 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.

[0124] 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,
image signal processors, or flashes.

[0125] 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).

[0126] 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.

[0127] 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 communication processors
that are operable independently from the processor 320 (e.g.,
the application processor (AP)) and supports a direct (e.g.,
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wired) communication or a wireless communication.
According to an embodiment, the communication module
390 may include a wireless communication module 392
(e.g., a cellular communication module, a short-range wire-
less communication module, or a global navigation satellite
system (GNSS) communication module) or a wired com-
munication module 394 (e.g.. a local area network (LAN)
communication module or a power line communication
(PLC) module). A corresponding one of these communica-
tion modules may communicate with the external electronic
device via the first network 398 (e.g., a short-range com-
munication network, such as Bluetooth™, wireless-fidelity
(Wi-Fi) direct, or infrared 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 mod-
ule 392 may identify and authenticate the electronic device
301 in a communication network, such as the first network
398 or the second network 399, using subscriber information
(e.g., international mobile subscriber identity (IMSI)) stored
in the subscriber identification module 396.

[0128] 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 one or
more antennas, and, therefrom, at least one antenna appro-
priate for a communication scheme used in the communi-
cation network, such as the first network 398 or the second
network 399, may be selected, for example, by the commu-
nication module 390 (e.g., the wireless communication
module 392). The signal or the power may then be trans-
mitted or received between the communication module 390
and the external electronic device via the selected at least
one antenna.

[0129] 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)).

[0130] 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
fanction 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
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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.

[0131] FIGS. 4A and 4B are views for describing how to
determine whether an audio output device is worn by a
plurality of users, according to an embodiment of the
disclosure.

[0132] Referring to FIGS. 4A and 4B, an external elec-
tronic device 40 may communicate with a first output device
401 and a second output device 402. For example, the
external electronic device 40, the first output device 401, and
the second output device 402 may correspond to the external
electronic device 10, the first output device 101, and the
second output device 102 illustrated in FIG. 1. An example
is illustrated in FIGS. 4A and 4B as the external electronic
device 40 communicates with the first output device 401, but
the external electronic device 40 may communicate with the
second output device 402 or may communicate with the first
output device 401 and the second output device 402.
[0133] According to an embodiment, the first output
device 401 may receive information sensed by the second
output device 402. For example, the first output device 401
may determine operation states of the first output device 401
and the second output device 402 based at least on infor-
mation sensed by the first output device 401 and information
sensed by the second output device 402.

[0134] According to an embodiment, the first output
device 401 may determine an operation state based on
biometric information (e.g., heartbeat information). Refer-
ring to FIG. 4A, the same heartbeat information (e.g., a heart
rate, a heartbeat timing, a heartbeat interval, a heartbeat
waveform, and/or a heartbeat frequency) is sensed by the
first output device 401 and the second output device 402. In
this case, the first output device 401 may determine that the
first output device 401 and the second output device 402 are
used by the same user. Referring to FIG. 4B, different
heartbeat information is sensed by the first output device 401
and the second output device 402. In this case, the first
output device 401 may determine that the first output device
401 and the second output device 402 are used by different
users.

[0135] According to another embodiment, the first output
device 401 may determine an operation state based on
non-biometric information (e.g., an output direction and/or
a distance). For example, referring to FIG. 4A, the first
output device 401 and the second output device 402 may
face the same point. In this case, the first output device 401
may determine that the first output device 401 and the
second output device 402 are used by the same user.
Referring to FIG. 4B, the first output device 401 and the
second output device 402 may face different points. In this
case, the first output device 401 may determine that the first
output device 401 and the second output device 402 are used
by different users. For example, the first output device 401
may determine directions in which the first output device
401 and the second output device 402 face, based on angular
velocity and/or acceleration information of the first output
device 401 and the second output device 402 obtained by
using sensing modules (e.g., the sensing module 251 of FIG.
2 and the sensing module 252 of FIG. 2) of the first output
device 401 and the second output device 402. For another
example, returning to FIG. 4A, in the case where the first
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output device 401 is spaced from the second output device
402 by a specified distance or more, the first output device
401 may determine that the first output device 401 and the
second output device 402 are used by different users. For
example, the first output device 401 may determine a
distance between the first output device 401 and the second
output device 402, based at least on an intensity of a
communication signal or a response speed through commu-
nication circuits (e.g., the communication circuit 261 of FIG.
2 and the communication circuit 262 of FIG. 2) of the first
output device 401 and the second output device 402.
[0136] According to an embodiment, when it is deter-
mined that the first output device 401 and the second output
device 402 are used by different users, the first output device
401 may transmit information corresponding to the use by
the plurality of users to the external electronic device 40.
[0137] Inthe above embodiments, a description is given as
whether the first output device 401 and the second output
device 402 are used by the same user is determined by the
first output device 401, but whether the first output device
401 and the second output device 402 are used by the same
user may be determined by the external electronic device 40.
For example, the external electronic device 40 may receive
information sensed by the first output device 401 and the
second output device 402 through the first output device
401. For another example, the external electronic device 40
may receive information sensed by the first output device
401 from the first output device 401 and may receive
information sensed by the second output device 402 from
the second output device 402.

[0138] The operation states of the first output device 401
and the second output device 402 may be determined as
described above. Below, a method in which an electronic
device displays an operation state based on determining the
operation state will be described with reference to FIG. 5.
[0139] FIG. 5 is a view illustrating a method in which an
electronic device displays an operation state of an audio
output device, according to an embodiment of the disclo-
sure.

[0140] Referring to FIG. 5, according to an embodiment,
an electronic device 50 (e.g., the external electronic device
10 of FIG. 1) may display operation state information
indicating an operation state of an external audio output
device (e.g., the audio output device 100 of FIG. 1) in at least
aportion on a display 58 (e.g., the display device 360 of FIG.
3). For example, the electronic device 50 may display the
operation state information in a first display area 580 on the
display 58.

[0141] According to an embodiment, the electronic device
50 may display the operation state information by using at
least one of an image, a character, an icon, or a pop-up
message. For example, when the operation state information
is changed, the electronic device 50 may display the changed
operation state information on the display 58 by using a
pop-up message. For example, the operation state informa-
tion may be information indicating whether the external
audio output device is used by a plurality of users.

[0142] According to an embodiment, the electronic device
50 may display an operation state of an external audio device
on a first display area 580 (e.g., a task bar, an indicator, or
a notification bar) by using at least one icon. For example,
in the case where the external audio device is connected
(e.g., paired) with the electronic device 50, the electronic
device 50 may display a first icon 581 (e.g., a Bluetooth
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icon) indicating a connection of the external audio device in
the first display area 580. Also, in the case where the external
audio output device is used by a plurality of users, the
electronic device 50 may display a change of the operation
state of the external audio output device on the first display
area 580. For example, the electronic device 50 may display
a second icon 582 changed from the first icon 581 on the first
display area 580. For another example, the electronic device
50 may display a third icon 583 or a fourth icon 584
indicating operation state information corresponding to a
plurality of users on the first display area 580 together with
the first icon 581.

[0143] Meanwhile, shapes of the icons illustrated in FIG.
5 are exemplary, and icon shapes are not limited thereto.
Also, according to an embodiment, the electronic device 50
may notify a change of an operation state through a visual,
auditory, and/or tactile notification.

[0144] The notification method according to a change of
the operation state of the external audio output device is
described with reference to FIG. 5. As described above, in
the case where an external audio output device is used by
different users (e.g., in the case where the external audio
output device is used by a plurality of users), a first output
device (e.g., the first output device 101 of FIG. 1) and a
second output device (e.g., the second output device 102 of
FIG. 1) of the external audio output device may operate
independently of each other. Below, an independent control
method of an external audio output device according to an
operation state will be described with reference to FIGS. 6A
and 6B.

[0145] FIG. 6A illustrates a user interface for an indepen-
dent volume control of an audio output device, according to
an embodiment of the disclosure.

[0146] Referring to FIG. 6A, according to an embodiment,
an electronic device 60 (e.g., the external electronic device
10 of FIG. 1) may display a user interface for controlling an
operation of an external audio output device (e.g., the audio
output device 100 of FIG. 1) in at least a portion on a display
68 (e.g., the display device 360 of FIG. 3). For example, in
the case where the external audio output device is used by
a plurality of users, the electronic device 60 may display a
user interface 680 for controlling the external audio output
device in a specified area (or a partial area) on the display 68.
For example, in the case where the external audio output
device is used by a plurality of users, the electronic device
60 may display the user interface 680 including a first user
interface for controlling a first output device of the external
audio output device and a second user interface for control-
ling a second output device of the external audio output
device in a specified area (or a partial area) on the display 68.
[0147] According to an embodiment, a user interface may
be an interface for adjusting an output volume of the external
audio output device. For example, when a user input for
adjusting an output volume is received, the electronic device
60 may display the user interface 680 on the display 68. For
example, the user input for adjusting the output volume of
the external audio output device may be received through
the electronic device 60 or the external audio output device.
[0148] According to an embodiment, the electronic device
60 may display the user interface 680 at a specified location
of the display 68. For example, the electronic device 60 may
display the user interface 680 on the top, the center, or the
bottom of the display 68. For another example, the elec-
tronic device 60 may display the user interface 680 at a
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location on the display 68, which is adjacent to a physical
button for a volume control of the electronic device 60.
[0149] FIG. 6B illustrates an independent volume control
of an audio output device, according to an embodiment of
the disclosure.

[0150] According to an embodiment, referring to FIG. 6B,
a first output device 601 (e.g., the first output device 101 of
FIG. 1) and a second output device 602 (e.g., the second
output device 102 of FIG. 1) of an external audio output
device 600 (e.g., the audio output device 100 of FIG. 1) may
include a first touch sensor 671 and a second touch sensor
672, respectively. For example, a first user input 691 may
correspond to an input for a volume control received by the
first output device 601, and a second user input 692 may
correspond to an input a volume control received by the
second output device 602. However, the first touch sensor
671 and the second touch sensor 672 are exemplary input
devices, and input devices of the first output device 601 and
the second output device 602 are not limited thereto. For
another example, the first output device 601 may include a
first input device, and the second output device 602 may
include a second input device. For example, the first input
device and the second input device may include at least one
button (e.g., a button which may receive a push input, a roll
input, a scroll input, and/or a toggle input). According to an
embodiment, an independent volume control may be pet-
formed based on whether the first output device 601 and the
second output device 602 are used by the same user. For
example, depending on whether the first output device 601
and the second output device 602 are used by the same user,
different operations may be performed in response to the first
user input 691 and the second user input 692.

[0151] According to an embodiment, the first output
device 601 and the second output device 602 may be used
by the same user. For example, each of the first output device
601 and the second output device 602 may adjust a volume
of the external audio output device 600. For example,
referring to FIG. 6A, the electronic device 60 may display
only one scroll bar for a volume control in a specified area
(or a partial area) on the display 68. For another example, the
first output device 601 may adjust a volume of the external
audio output device 600 in response to the first user input
691 and may change a sound source to be played in response
to the second user input 692.

[0152] According to an embodiment, returning to FIG. 6B,
the first output device 601 and the second output device 602
may be used by different users. For example, the first output
device 601 may adjust a volume of the first output device
601 in response to the first user input 691. For another
example, the second output device 602 may adjust a volume
of the second output device 602 in response to the second
user input 692. For example, referring to FIG. 6A, when the
first user input 691 or the second user input 692 is received,
the electronic device 60 may display two scroll bars for
respectively adjusting volumes of the first output device 601
and the second output device 602 on the user interface 680.
[0153] Embodiments associated with a volume control are
described with reference to FIGS. 6A and 6B. However, an
independent control of the first output device 601 and the
second output device 602 is not limited thereto. For
example, an output mode (e.g., a stereo mode or a mono
mode), an output characteristic, and/or an independent
sound source control of the first output device 601 and the
second output device 602 may be applied to the first output
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device 601 and the second output device 602. Below,
various embodiments associated with an independent con-
trol will be described with reference to FIGS. 7, 8, 9A, and
9B.

[0154] FIG. 7 illustrates a user interface for independent
music recommendation of an audio output device, according
to an embodiment of the disclosure.

[0155] Referring to FIG. 7, according to an embodiment,
an electronic device 70 (e.g., the electronic device 10 of FIG.
1) may display a music recommendation user interface (e.g.,
a music square) in a first display arca 780 on a display 78
(e.g., the display device 360 of FIG. 3). For example, the
music recommendation user interface may include at least
one area for setting a plurality of references (e.g., emotion,
genre, tempo, or mood). For example, the music recommen-
dation user interface may include a grid for setting the
plurality of references. For example, the electronic device 70
may display the music recommendation user interface in
response to an input to at least a partial area on the display
78. According to another embodiment, in the case where a
first output device (e.g., the first output device 101 of FIG.
1) and a second output device (e.g., the second output device
102 of FIG. 1) of an external audio output device (e.g., the
audio output device 100 of FIG. 1) are used by different
users, the electronic device 70 may display an user interface
for independent music recommendation of the first output
device and the second output device on the first display area
780. For example, in response to an input to a first icon 781,
the electronic device 70 may recommend music correspond-
ing to a location of the first icon 781 to a user for the output
of the first output device. For another example, in response
to an input to a second icon 782, the electronic device 70
may recommend music corresponding to a location of the
second icon 782 to the user for the output of the second
output device.

[0156] According to an embodiment, the electronic device
70 may display a music selection user interface in the first
display area 780 on the display 78. For example, the music
selection user interface may include at least one area for
setting a plurality of references (e.g., emotion, genre, tempo,
or mood). For example, the music selection user interface
may include a grid for setting the plurality of references. For
example, the electronic device 70 may display the music
selection user interface in response to an input to at least a
partial area on the display 78. According to another embodi-
ment, in the case where a first output device (e.g., the first
output device 101 of FIG. 1) and a second output device
(e.g., the second output device 102 of FIG. 1) of an external
audio output device (e.g., the audio output device 100 of
FIG. 1) are used by different users, the electronic device 70
may display an user interface for independent music selec-
tion of the first output device and the second output device
on the first display area 780. For example, in response to an
input to the first icon 781, the electronic device 70 may
output at least one sound source corresponding to a location
of the first icon 781 through the first output device. For
another example, in response to an input to the second icon
782, the electronic device 70 may output at least one sound
source corresponding to a location of the second icon 782
through the second output device.

[0157] According to an embodiment, the first icon 781 and
the second icon 782 may be different from each other in at
least one of a color, a size, or a shape.
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[0158] FIG. 8 illustrates a user interface for an indepen-
dent audio output characteristic control of an audio output
device, according to an embodiment of the disclosure.

[0159] Referring to FIG. 8, according to an embodiment,
an electronic device 80 (e.g., the external electronic device
10 of FIG. 1) may display a user interface (e.g., an equalizer)
for controlling an output characteristic of an external audio
output device (e.g., the audio output device 100 of FIG. 1)
in at least a portion on a display 88 (e.g., the display device
360 of FIG. 3). For example, the output characteristic
control user interface may include a user interface for setting
a volume for each of a plurality of frequency bands.

[0160] According to an embodiment, in the case where a
first output device (e.g., the first output device 101 of FIG.
1) and a second output device (e.g., the second output device
102 of FIG. 1) of an external audio output device (e.g., the
audio output device 100 of FIG. 1) are used by different
users, the electronic device 80 may display an user interface
for an independent output characteristic control of the first
output device and the second output device on at least a
portion of the first display area. For example, the electronic
device 80 may display a first user interface 881 indicating an
output characteristic of the first output device and a second
user interface 882 indicating an output characteristic of the
second output device in at least a portion of the display 88.

[0161] According to an embodiment, in the case where the
first output device and the second output device are used by
different users, the electronic device 80 or the first output
device may apply a hearing correction system (e.g., Sam-
sung’s adaptive sound) to the first output device and the
second output device. For example, the electronic device 80
or the first output device may apply the hearing correction
system by using hearing data of a user stored in the elec-
tronic device 80 or the first output device. For another
example, in the case where the second output device is used
by a different user, the electronic device 80 or the first output
device may apply the hearing correction system to the
second output device by using hearing data of the different
user, which are associated with the second output device and
are provided from an external electronic device adjacent to
the second output device.

[0162] FIGS. 9A and 9B illustrate user interfaces for an
independent volume control of an audio output device,
according to various embodiments of the disclosure.

[0163] Referring to FIG. 9A, according to an embodiment,
in the case where an external audio output device (e.g., the
audio output device 100 of FIG. 1) is used by a plurality of
users, an electronic device 90 may assign different tasks to
a first output device (e.g., the first output device 101 of FIG.
1) and a second output device (e.g., the second output device
102 of FIG. 1) of the external audio output device.

[0164] According to an embodiment, the electronic device
90 may allow the first output device and the second output
device to play different sound sources. For example, the
electronic device 90 may allow the first output device and
the second output device to play different sound sources
based on a user input.

[0165] According to an embodiment, the electronic device
90 may display information about a sound source associated
with the first output device in a first area 981 of a display 98
(e.g., the display device 360 of FIG. 3), and may display
information about a sound source associated with the second
output device in a second area 982.
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[0166] Referring to FIG. 9B, according to an embodiment,
the electronic device 90 may allow the first output device
and the second output device to play sound sources corre-
sponding to different applications. For example, the elec-
tronic device 90 may allow the first output device to play a
sound source associated with a video player application and
may allow the second output device to play a sound source
associated with a music player application. For example,
when an additional input is received while playing a video,
the electronic device 90 may allow the second output device
to play a sound source associated with the music player
application.

[0167] According to an embodiment, the electronic device
90 may display information about an application associated
with the first output device in a third area 983 of the display
98, and may display information about an application asso-
ciated with the second output device in a fourth area 984.
[0168] A description is given with reference to FIGS. 9A
and 9B as the independent control of the external audio
output device is performed by the electronic device 90, but
at least a portion of the operation of the electronic device 90
may be performed by the first output device of the external
audio output device.

[0169] According to an embodiment, the electronic device
90 may control the first output device and the second output
device by using a communication with the first output device
and the second output device. According to another embodi-
ment, the electronic device 90 may control the first output
device and the second output device by using a communi-
cation with the first output device or the second output
device. For example, the electronic device 90 may control
the first output device and the second output device by
communicating with a master device of the external audio
output device. Below, a master device selecting method will
be described with reference to FIG. 10.

[0170] FIG. 10 illustrates a master device setting method,
according to an embodiment of the disclosure.

[0171] Referring to FIG. 10, according to an embodiment,
an electronic device 1003 (e.g., the external electronic
device 10 of FIG. 1) may determine a master device based
on heartbeat information of an external electronic device
1004. For example, the external electronic device 1004 may
be a wearable device (e.g., a smart watch) which may be
mounted on user’s body and may include an HR sensor. For
example, the external electronic device 1004 may be a
device which communicates with the electronic device
1003.

[0172] According to an embodiment, the electronic device
1003 may receive first heartbeat information, second heart-
beat information, and third heartbeat information from a first
output device 1001 (e.g., the first output device 101 of FIG.
1), a second output device 1002 (e.g., the second output
device 102 of FIG. 1), and the external electronic device
1004, respectively.

[0173] According to an embodiment, the electronic device
1003 may determine a master device of the first output
device 1001 and the second output device 1002 based at
least on the first heartbeat information, the second heartbeat
information, and the third heartbeat information. For
example, the electronic device 1003 may determine a
device, which has the highest similarity with the third
heartbeat information or corresponds to heartbeat informa-
tion having a similarity of a specified magnitude or more,
from among the first output device 1001 and the second
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output device 1002 as a master device. For example, it may
be determined that the second heartbeat information of the
second output device 1002 and the third heartbeat informa-
tion of the external electronic device 1004 are identical. In
this case, the electronic device 1003 may set the second
output device 1002 to a master device. Also, the electronic
device 1003 may set the first output device 1001 to a slave
device.

[0174] According to an embodiment, one output device of
the first output device 1001 and the second output device
1002 may be in advance set to a master device. For example,
the first output device 1001 may be set to a default master
device. According to another embodiment, the electronic
device 1003 may set one output device of the first output
device 1001 and the second output device 1002 to a master
device based on a user input. For example, the electronic
device 1003 may set one output device of the first output
device 1001 and the second output device 1002 to a master
device based on a user input to the electronic device 1003,
a user input to the first output device 1001, and/or a user
input to the second output device 1002.

[0175] According to an embodiment, the first output
device 1001, the second output device 1002, and the external
electronic device 1004 may measure biometric information
(e.g., a heartbeat, a fatigue level, a galvanic skin reflex
(GSR), a body temperature, and/or a blood sugar) by using
an optical and/or electrical method. For example, the first
output device 1001, the second output device 1002, and the
external electronic device 1004 may obtain biometric infor-
mation by applying a light having a wavelength in a speci-
fied range to a skin of a wearer. For example, the first output
device 1001, the second output device 1002, and the external
electronic device 1004 may measure biometric information
based at least on a current flowing through the skin of the
wearer and/or a voltage measured on the skin of the wearer.
The electronic device 1003 may set one output device of the
first output device 1001 and the second output device 1002
to a master device based on a similarity of the biometric
information obtained by the first output device 1001, the
second output device 1002, and the external electronic
device 1004. For example, the electronic device 1003 may
determine a device, which has the highest similarity with the
biometric information obtained by the external electronic
device 1004 or corresponds to biometric information having
a similarity of a specified magnitude or more, from among
the first output device 1001 and the second output device
1002 as a master device.

[0176] According to an embodiment, the electronic device
1003 may set a master device based at least on a location of
the first output device 1001, the second output device 1002,
and/or the external electronic device 1004. For example, the
electronic device 1003 may set an output device, which is
close in distance to the electronic device 1003 and/or the
external electronic device 1004, from among the first output
device 1001 and the second output device 1002 to a master
device. For another example, the electronic device 1003 may
set an output device, which is out of a specified range from
the electronic device 1003 and/or the external electronic
device 1004, from among the first output device 1001 and
the second output device 1002 to a slave device and may set
the other output device to a master device. According to an
embodiment, the electronic device 1003 may control the first
output device 1001 and the second output device 1002
through the master device.
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[0177] According to an embodiment, in the case where a
notification such as an incoming call or a received message
is, the electronic device 1003 may provide the notification
only to a master device.

[0178] According to an embodiment, in the case where a
state of a slave device is changed, the electronic device 1003
may notify the master device that the state of the slave
device is changed. For example, the state change of the slave
device may include at least one of a change of a user
associated with the slave device, a change of a wearing state
of the slave device, a change of a connection state of the
slave device, or a change of a power state of the slave device.
[0179] A description is given with reference to FIG. 10 as
one output device of the first output device 1001 and the
second output device 1002 is set to a master device, but the
setting of the master device is not limited thereto. For
example, each of the first output device 1001 and the second
output device 1002 may be set to a master device.

[0180] FIG. 11 is a flowchart illustrating a method in
which an electronic device controls an external audio output
device, according to various embodiments of the disclosure.
[0181] Referring to FIG. 11, in operation 1105, an elec-
tronic device (e.g., the external electronic device 10 of FIG.
1) may obtain first biometric information sensed by a first
external audio device (e.g., the first output device 101 of
FIG. 1) and second biometric information sensed by a
second external audio device (e.g., the second output device
102 of FIG. 1). For example, the electronic device may
obtain the first biometric information and the second bio-
metric information from the first external audio device. For
another example, the electronic device may obtain the first
biometric information from the first external audio device
and may obtain the second biometric information from the
second external audio device. For example, the first biomet-
ric information may be sensed from a first object associated
with the first external audio device. Also, for example, the
second biometric information may be sensed from a second
object associated with the second external audio device. For
another example, biometric information may include heart-
beat information.

[0182] In operation 1110, the electronic device may deter-
mine whether a similarity between the first object and the
second object is not smaller than a specified range, based at
least on the first biometric information and the second
biometric information. For example, the electronic device
may determine the similarity between the first object and the
second object, based on a similarity between the first bio-
metric information and the second biometric information.
According to an embodiment, when the similarity is not
smaller than the specified range, the electronic device may
determine whether the similarity satisfies a first specified
condition. When the similarity is smaller than the specified
range, the electronic device may determine whether the
similarity satisfies a second specified condition.

[0183] Inthe case where it is determined that the similarity
satisfies the first specified condition, in operation 1115, the
electronic device may control the first external audio device
and the second external audio device such that the first
external audio device and the second external audio device
operate in an associated state. For example, the electronic
device may control the first external audio device and the
second external audio device to the associated state by
setting the first external audio device. For another example,
the electronic device may control the first external audio

May 30, 2019

device and the second external audio device to the associ-
ated state by setting the first external audio device and the
second external audio device. For another example, the
electronic device may control the first external audio device
and the second external audio device to a state in which the
first external audio device is set to operate as a master device
and the second external audio device is set to operate as a
slave device.

[0184] Inthe case where it is determined that the similarity
satisfies the second specified condition, in operation 1120,
the electronic device may control the first external audio
device and the second external audio device such that the
first external audio device and the second external audio
device operate independently of each other. For example, the
electronic device may control the first external audio device
and the second external audio device independently by
setting the first external audio device. For another example,
the electronic device may control the first external audio
device and the second external audio device independently
by setting the first external audio device and the second
external audio device. For another example, the electronic
device may control the first external audio device and the
second external audio device to a state in which the first
external audio device is set to operate and the second
external audio device is set to operate as a master device.

[0185] For example, the electronic device may display an
icon corresponding to an independent control of the first
external audio device and the second external audio device
on a display of the electronic device. For another example,
in the case where the first external audio device and the
second external audio device are controlled independently of
each other, the electronic device may display a user interface
for controlling the first external audio device and the second
external audio device independently on the display in
response to a user input. For example, the electronic device
may provide a user interface for controlling output charac-
teristics (e.g., a volume, a volume for each band, or a sound
field effect) of the first external audio device and the second
external audio device on the display. For another example,
the electronic device may assign different sound sources
and/or applications to the first external audio device and the
second external audio device.

[0186] FIG. 12 is a flowchart illustrating an audio device
control method, according to various embodiments of the
disclosure.

[0187] Referring to FIG. 12, in operation 1205, an audio
device (e.g., the first output device 101 of FIG. 1) may
obtain first biometric information and second biometric
information. For example, the audio device may obtain the
first biometric information of a first object associated with
the audio device by using a sensor of the audio device. Also,
for example, the audio device may obtain the second bio-
metric information sensed by an external audio device (e.g.,
the second output device 102 of FIG. 1). For example, the
second biometric information may be sensed from a second
object associated with the external audio device. For another
example, biometric information may include heartbeat infor-
mation.

[0188] In operation 1210, the audio device may determine
whether a similarity between the first object and the second
object is not smaller than a specified range, based at least on
the first biometric information and the second biometric
information. For example, the audio device may determine
the similarity between the first object and the second object,
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based on a similarity between the first biometric information
and the second biometric information. According to an
embodiment, when the similarity is not smaller than the
specified range, the audio device may determine whether the
similarity satisfies a first specified condition. When the
similarity is smaller than the specified range, the audio
device may determine whether the similarity satisfies a
second specified condition.

[0189] Inthe case where it is determined that the similarity
satisfies the first specified condition, in operation 1215, the
audio device may set the audio device to allow the audio
device and the external audio device to operate in an
associated state. For example, the audio device may set the
audio device so as to operate as a master device and may set
the external audio device so as to operate as a slave device.

[0190] Inthe case where it is determined that the similarity
satisfies the second specified condition, in operation 1220,
the audio device may set the audio device to allow the audio
device and the external audio device to operate indepen-
dently of each other. For example, the audio device may set
the audio device and the external audio device so as to
operate as a master device.

[0191] For another example, when the first object and the
second object are determined as being different, the audio
device may transmit information corresponding to the use by
a plurality of users to an external electronic device (e.g., the
external electronic device 10 of FIG. 1).

[0192] For example, in the case where the audio device
and the external audio device are controlled independently,
the audio device may assign at least one of different sound
sources, applications, sound field effects, volumes, or output
characteristics to the audio device and the external audio
device in response to a user input.

[0193] FIG. 13 is a flowchart illustrating a method in
which an electronic device sets a master device, according
to various embodiments of the disclosure.

[0194] Referring to FIG. 13, in operation 1305, an elec-
tronic device (e.g., the external electronic device 10 of FIG.
1) may obtain first biometric information sensed by a first
external audio device (e.g., the first output device 101 of
FIG. 1) and second biometric information sensed by a
second external audio device (e.g., the second output device
102 of FIG. 1). A detailed description associated with
operation 1305 may be referenced by the description asso-
ciated with operation 1105.

[0195] In operation 1310, the electronic device may deter-
mine whether a similarity between a first object and a second
object is not smaller than a specified range, based at least on
the first biometric information and the second biometric
information. A detailed description associated with opera-
tion 1310 may be referenced by the description associated
with operation 1110. In the case where it is determined in
operation 1310 that the similarity is not smaller than the
specified range, the electronic device may monitor whether
the first object and the second object are identical. For
example, the electronic device may perform operation 1305
periodically or randomly.

[0196] Inthe case where it is determined that the similarity
is smaller than the specified range, in operation 1315, the
electronic device may obtain third biometric information
from an external electronic device (e.g., the external elec-
tronic device 1004 of FIG. 10) communicating with the
electronic device.
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[0197] 1In operation 1320, the electronic device may set
one device selected from the first external audio device or
the second external audio device, based at least on the first
biometric information, the second biometric information,
and the third biometric information. For example, the elec-
tronic device may determine a device, which has the highest
similarity with the third biometric information or corre-
sponds to biometric information having a similarity of a
specified magnitude or more, as a master device.

[0198] According to an embodiment, the electronic device
may control the first and second external audio devices
through the master device. For example, in the case where
anotification such as an incoming call or a received message
is present, the electronic device may provide the notification
only to the master device. For another example, in the case
where a state of a slave device is changed, the electronic
device may notify the master device that the state of the
slave device is changed. For example, a state change of the
slave device may include at least one of a change of a user
associated with the slave device, a change of a wearing state
of the slave device, a change of a connection state of the
slave device, or a change of a power state of the slave device.

[0199] 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 smart phone), 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.

[0200] 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 all possible combinations of the items
enumerated together in a corresponding one of the phrases.
As used herein, such terms as “1st” 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., importance 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 “com-
municatively”, 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.

[0201] 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
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example, according to an embodiment, the module may be
implemented in a form of an application-specific integrated
circuit (ASIC).

[0202] 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
“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.

[0203] 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., Play Store™), 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.

[0204] 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.

[0205] 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
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from the spirit and scope of the disclosure as defined by the
appended claims and their equivalents.
What is claimed is:
1. An audio output device comprising:
at least one communication circuit configured to commu-
nicate with an external audio output device;
at least one sensor; and
at least one processor configured to:
obtain first biometric information about a first external
object associated with the audio output device by
using the at least one sensor,
obtain second biometric information about a second
external object associated with the external audio
output device from the external audio output device
by using the at least one communication circuit,
determine a similarity between the first external object
and the second external object based at least on the
first biometric information and the second biometric
information,
operate in coordination with the external audio output
device when the similarity satisfies a first specified
condition, and
operate independently of the external audio output
device when the similarity satisfies a second speci-
fied condition.
2. The audio output device of claim 1, wherein the at least
one processor is further configured to:
when the similarity satisfies the first specified condition,
output first audio data and transmit at least a portion of
the first audio data to the external audio output device
by using the at least one communication circuit.
3. The audio output device of claim 1,
wherein the at least one processor is further configured to:
when the similarity satisfies the first specified condi-
tion, control the audio output device and the external
audio output device so as to have same audio output
characteristics, and
when the similarity satisfies the second specified con-
dition, control the audio output device and the exter-
nal audio output device so as to have different audio
output characteristics, and
wherein the audio output characteristics comprise at least
one of a volume or a volume for each frequency band.
4. The audio output device of claim 1,
wherein the at least one communication circuit commu-
nicates with the external audio output device and an
external electronic device, and
wherein, when the similarity satisfies the second specified
condition, the at least one processor is further config-
ured to transmit information, which indicates that
objects associated with the audio output device and the
external audio output device are different. to the exter-
nal electronic device by using the at least one commu-
nication circuit.
5. The audio output device of claim 1,
wherein the first biometric information and the second
biometric information include at least one of a heart
rate, a heartbeat waveform, a heartbeat timing, or a
heartbeat frequency, and
wherein the at least one processor is further configured to
determine a similarity between the first external object
and the second external object based on a similarity
between the first biometric information and the second
biometric information.
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6. An electronic device comprising:
at least one communication circuit configured to commu-
nicate with a first external audio output device;
a display; and
at least one processor configured to:
receive first biometric information about a first external
object associated with the first external audio output
device and second biometric information about a
second external object associated with a second
external audio output device communicating with
the first external audio output device from the first
external audio output device, by using the at least
one communication circuit,
determine a similarity between the first external object
and the second external object based at least on the
first biometric information and the second biometric
information,
when the similarity satisfies a first specified condition,
set the first external audio output device to operate in
coordination with the second external audio output
device, and
when the similarity satisfies a second specified condi-
tion, set the first external audio output device to
operate independently of the second external audio
output device.
7. The electronic device of claim 6, wherein the at least
one processor is further configured to:
when the similarity satisfies the first specified condition,
transmit first audio data to at least one of the first
external audio output device or the second external
audio output device by using the at least one commu-
nication circuit; and
when the similarity satisfies the second specified condi-
tion, transmit the first audio data to the first external
audio output device and second audio data to the
second external audio output device, by using the at
least one communication circuit.
8. The electronic device of claim 7, wherein the at least
one processor is further configured to:
when the similarity satisfies the first specified condition,
display a user interface to control the first audio data in
at least a portion of the display; and
when the similarity satisfies the second specified condi-
tion, display a user interface to independently control
the first audio data and the second audio data in the
portion of the display.
9. The electronic device of claim 6,
wherein the at least one processor is further configured to:
when the similarity satisfies the first specified condi-
tion, set the first external audio output device and the
second external audio output device to have same
audio output characteristics, and
when the similarity satisfies the second specified con-
dition, set the first external audio output device and
the second external audio output device to have
different audio output characteristics, and
wherein the audio output characteristics comprise at least
one of a volume or a volume for each frequency band.
10. The electronic device of claim 9, wherein, when a user
input for controlling the audio output characteristics is
received, the at least one processor is further configured to:
when the similarity satisfies the first specified condition,
display a user interface to control the audio output
characteristics of the first external audio output device
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and the second external audio output device in at least
a portion of the display; and
when the similarity satisfies the second specified condi-
tion, display a user interface to independently control
the audio output characteristics of the first external
audio output device and the second external audio
output device in the portion of the display.
11. The electronic device of claim 6, wherein the at least
one processor is further configured to:
when the similarity satisfies the second specified condi-
tion, display indicating information, which indicates
that the first external audio output device and the
second external audio output device are associated with
different objects, in at least a portion on the display.
12. The electronic device of claim 11, wherein the at least
one processor is further configured to display at least one of
an icon, a character, an image, or a pop-up message on the
display as at least a portion of the indicating information.
13. The electronic device of claim 6,
wherein the first biometric information and the second
biometric information include at least one of a heart
rate, a heartbeat waveform, a heartbeat timing, or a
heartbeat frequency, and
wherein the at least one processor is further configured to
determine a similarity between the first external object
and the second external object based on a similarity
between the first biometric information and the second
biometric information.
14. An electronic device comprising:
at least one communication circuit configured to commu-
nicate with a first external audio output device and a
second external audio output device;
a display; and
at least one processor configured to:
obtain first biometric information about a first external
object associated with the first external audio output
device and second biometric information about a
second external object associated with the second
external audio output device, by using the at least
one communication circuit,
determine a similarity between the first external object
and the second external object based at least on the
first biometric information and the second biometric
information,
when the similarity satisfies a first specified condition,
set the first external audio output device and the
second external audio output device to operate in
coordination with each other, and
when the similarity satisfies a second specified condi-
tion, set the first external audio output device and the
second external audio output device to operate inde-
pendently of each other.
15. The electronic device of claim 14, wherein the at least
one processor is further configured to:
when the similarity satisfies the first specified condition,
transmit first audio data to at least one of the first
external audio output device or the second external
audio output device by using the at least one commu-
nication circuit, and
when the similarity satisfies the second specified condi-
tion, transmit the first audio data to the first external
audio output device and second audio data to the
second external audio output device, by using the at
least one communication circuit.
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16. The electronic device of claim 15, wherein the at least
one processor is further configured to:
when the similarity satisfies the first specified condition,
display a user interface to control the first audio data in
at least a portion of the display; and
when the similarity satisfies the second specified condi-
tion, display a user interface to independently control
the first audio data and the second audio data in the
portion of the display.
17. The electronic device of claim 14,
wherein the at least one processor is further configured to:
when the similarity satisfies the first specified condi-
tion, set the first external audio output device and the
second external audio output device to have same
audio output characteristics, and
when the similarity satisfies the second specified con-
dition, set the first external audio output device and
the second external audio output device to have
different audio output characteristics, and
wherein the audio output characteristics include at least
one of a volume or a volume for each frequency band.
18. The electronic device of claim 17, wherein, when a
user input controlling the audio output characteristic control
is received, the at least one processor is further configured
to:
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when the similarity satisfies the first specified condition,
display a user interface to control the audio output
characteristics of the first external audio output device
and the second external audio output device in at least
a portion of the display; and

when the similarity satisfies the second specified condi-
tion, display a user interface to independently control
the audio output characteristics of the first external
audio output device and the second external audio
output device in the portion of the display.

19. The electronic device of claim 14, wherein the at least
one processor is further configured to:

when the similarity satisfies the first specified condition,
display indicating information, which indicates that the
first external audio output device and the second exter-
nal audio output device are associated with different
objects, in at least a portion of the display.

20. The electronic device of claim 19, wherein the at least
one processor is further configured to:

display at least one of an icon, a character, an image, or
a pop-up message on the display as at least a portion of
the indicating information.
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