US 20190115107A1

12) Patent Application Publication (o) Pub. No.: US 2019/0115107 Al

a9y United States

HONG et al.

43) Pub. Date: Apr. 18, 2019

(54) ELECTRONIC DEVICE AND METHOD FOR
PROVIDING STRESS INDEX
CORRESPONDING TO ACTIVITY OF USER

(71) Applicant: Samsung Electronics Co., Ltd.,
Suwon-si (KR)

(72) Inventors: Hyun Su HONG, Seongnam-si (KR);

Sang Beom NAM, Suwon-si (KR);
Yong Jin LEE, Seoul (KR)

(21) Appl. No.: 16/146,263

(22) Filed: Sep. 28, 2018
(30) Foreign Application Priority Data
Oct. 18,2017 (KR) .cccvcccricc. 10-2017-0135227

Publication Classification
(31) Imt.ClL

G16H 50/30 (2006.01)
HO4W 4/029 (2006.01)
HO4W 4/02 (2006.01)
A61B 5/11 (2006.01)
A6IB 5/16 (2006.01)
A61B 5/00 (2006.01)
A6IB 5/0205 (2006.01)

(52) US.CL
CPC ... GI6H 50/30 (2018.01); A61B 5/02405
(2013.01); HO4W 4/027 (2013.01); A61B
/1112 (2013.01); A6IB 5/1118 (2013.01);
AGIB 5/165 (2013.01); AGIB 5/7425
(2013.01); A61B 5/0205 (2013.01); A61B
5/486 (2013.01); A6IB 5/002 (2013.01); A6IB
50022 (2013.01); AGIB 5/4809 (2013.01);
AGIB 5/7282 (2013.01); A61B 5/681
(2013.01); AG61B 5/6898 (2013.01); HO4M
2250/12 (2013.01); HO4W 4/029 (2018.02)

7) ABSTRACT

An electronic device is provided that includes a display, a
biometric sensor, a motion sensor, a communication circuit
configured to receive a signal for obtaining information
related to a location of the electronic device, and a processor
electrically connected with the display, the biometric sensor,
the motion sensor, and the communication circuit, wherein
the processor is configured to identify repeated activities
related to the user, which follow a lapse of time, based on
motion information obtained according to the lapse of time
by using the motion sensor and location information
obtained according to the lapse of time by using the com-
munication module, calculate a stress index of the user
corresponding to the repeated activities based on biometric
information obtained by using the biometric sensor, and
provide at least one activity of the repeated activities and a
stress index corresponding to the at least one activity.
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ELECTRONIC DEVICE AND METHOD FOR
PROVIDING STRESS INDEX
CORRESPONDING TO ACTIVITY OF USER

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 10-2017-0135227, filed on Oct. 18, 2017, in the
Korean Intellectual Property Office, the disclosure of which
is incorporated by reference herein in its entirety.

BACKGROUND

1. Field

[0002] The disclosure relates to a technology of providing
information related to stress of a user measured by an
electronic device.

2. Description of Related Art

[0003] Various types of electronic products have been
developed and distributed thanks to the development of the
electronic technologies. In particular, in recent years, wear-
able devices, such as smart watches or smart glasses, which
may be mounted by users, together with mobile devices,
such as smartphones or tablet personal computers (PCs),
have been increasingly distributed.

[0004] The electronic devices, such as the mobile devices
and the wearable devices, may provide various functions for
managing health by using sensors embedded in the elec-
tronic devices. For example, the electronic devices may
provide the users with information on the stresses of the
users such that the users may manage the stresses.

[0005] 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

[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 device and
amethod for providing information related to stress of a user
of an electronic device in a form associated with everyday
lives of the user.

[0007] The electronic devices may measure stress indices
of a user by using the embedded sensors and may provide
progresses of changes of the stress indices over time. How-
ever, the electronic devices cannot suggest the associations
between the situations and the stress indices of the user, such
as locations and/or activities of the user. Accordingly, the
user cannot intuitively recognize the situations in which the
users receive stresses from the provided information, and the
electronic devices cannot provide the users with appropriate
measures for addressing stress.

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

[0009] In accordance with an aspect of the disclosure, an
electronic device is provided. The electronic device includes
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a display, a biometric sensor configured to obtain biometric
information of a user of the electronic device, a motion
sensor configured to obtain information related to a motion
of the electronic device, a communication circuit configured
to receive a signal for obtaining information related to a
location of the electronic device, and a processor electrically
connected with the display, the biometric sensor, the motion
sensor, and the communication circuit, wherein the proces-
sor is configured to identify repeated activities related to the
user, which follow a lapse of time, based on motion infor-
mation obtained according to the lapse of time by using the
motion sensor and location information obtained according
to the lapse of time by using the communication module,
calculate a stress index of the user corresponding to the
repeated activities related to the user based on biometric
information obtained by using the biometric sensor, and
provide at least one activity of the repeated activities related
to the user and a stress index corresponding to the at least
one activity.

[0010] In accordance with another aspect of the disclo-
sure, an electronic device is provided. The electronic device
includes a sensor module including an acceleration sensor
and a heart rate (HR) sensor. a communication circuit
configured to receive a signal for measuring a location of the
electronic device, a display, and a processor electrically
connected with the sensor module, the communication cir-
cuit, and the display, and wherein the processor is configured
to obtain acceleration information of the electronic device,
at least one of HR information or heart rate variability
(HRV) information of a user of the electronic device, and
location information of the electronic device by using the
sensor module and the communication circuit, obtain state
information associated with repeated activities of the user of
the electronic device based on the acceleration information,
the location information, and time information, calculate a
stress index of the user of the electronic device according to
time based on at least one of the HR information or the HRV
information, and provide contents including an association
relationship between the state information and the stress
index to the display or an external electronic device.

[0011] Inaccordance with another aspect of the disclosure,
an electronic device is provided. The electronic device
includes a communication circuit configured to communi-
cate with an external device, and a processor that is elec-
trically connected to the communication circuit, wherein the
processor is configured to obtain acceleration information of
the external device, at least one of HR information or HRV
information of a user of the external device, and location
information of the external device, obtain state information
associated with repeated activities of the user of the external
device based on the acceleration information, the location
information, and time information, calculate a stress index
of the user of the external device according to time based on
at least one of the HR information or the HRV information,
and provide contents including an association relationship
between the state information and the stress index to at least
one of a display of the electronic device, the external
electronic device or another external device.

[0012] According to embodiments of the disclosure, an
electronic device and a method by which the user may
efficiently manage stress by providing contents that repre-
sent a stress index associated with a daily routine of the user
may be provided.



US 2019/0115107 Al

[0013] In addition, the disclosure may provide various
effects that are directly or indirectly recognized.

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

[0017] FIG. 2 is a block diagram illustrating a configura-
tion of an electronic device according to an embodiment of
the disclosure;

[0018] FIG. 3 is a graph illustrating an operation of
obtaining state information by an electronic device accord-
ing to an embodiment of the disclosure;

[0019] FIG. 4 is a graph illustrating an operation of
obtaining state information by an electronic device accord-
ing to an embodiment of the disclosure;

[0020] FIG. 5 is a graph illustrating an operation of
calculating a stress index by an electronic device according
to an embodiment of the disclosure;

[0021] FIG. 6 is a graph illustrating an operation of
calculating a stress index by an electronic device according
to an embodiment of the disclosure;

[0022] FIG. 7 illustrates contents including state informa-
tion and a stress index provided by an electronic device
according to an embodiment of the disclosure;

[0023] FIG. 8 illustrates a map including state information
and a stress index provided by an electronic device accord-
ing to an embodiment of the disclosure;

[0024] FIG. 9 illustrates a graph including state informa-
tion and a stress index provided by an electronic device
according to an embodiment of the disclosure;

[0025] FIG. 10 is a flowchart illustrating a method for
providing stress information of an electronic device accord-
ing to an embodiment of the disclosure;

[0026] FIG. 11 is a flowchart illustrating a method for
providing stress information of an electronic device accord-
ing to an embodiment of the disclosure; and

[0027] FIG. 12 is a flowchart illustrating a method for
providing stress information of an electronic device accord-
ing to an embodiment of the disclosure.

[0028] Throughout the drawings, it should be noted that
like reference numbers are used to depict the same or similar
elements, features, and structures.

DETAILED DESCRIPTION

[0029] The following description with reference to accom-
panying drawings is provided to assist in a comprehensive
understanding of various embodiments of the disclosure as
defined by the claims and their equivalents. It includes
various specific details to assist in that understanding but
these are to be regarded as merely exemplary. Accordingly,
those of ordinary skill in the art will recognize that various
changes and modification of the various embodiments
described herein can be made without departing from the

Apr. 18,2019

scope and spirit of the disclosure. In addition, descriptions of
well-known functions and constructions may be omitted for
clarity and conciseness.

[0030] 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.

[0031] 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.

[0032] FIG. 1 is a block diagram of an electronic device
101 in a network environment 100 according to an embodi-
ment of the disclosure.

[0033] Referring to FIG. 1, the electronic device 101 may
communicate with an electronic device 102 through a first
network 198 (e.g., a short-range wireless communication) or
may communicate with an electronic device 104 or a server
108 through a second network 199 (e.g., a long-distance
wireless communication) in the network environment 100.
According to an embodiment, the electronic device 101 may
communicate with the electronic device 104 through the
server 108. According to an embodiment, the electronic
device 101 may include a processor 120, a memory 130, an
input device 150, a sound output device 155, a display
device 160, an audio module 170, a sensor module 176, an
interface 177, a haptic module 179, a camera module 180, a
power management module 188, a battery 189, a commu-
nication module 190, a subscriber identification module 196,
and an antenna module 197. According to some embodi-
ments, at least one (e.g., the display device 160 or the
camera module 180) among components of the electronic
device 101 may be omitted or other components may be
added to the electronic device 101. According to some
embodiments, some components may be integrated and
implemented as in the case of the sensor module 176 (e.g.,
a fingerprint sensor, an iris sensor, or an illuminance sensor)
embedded in the display device 160 (e.g., a display).
[0034] The processor 120 may operate, for example, sofi-
ware (e.g., a program 140) to control at least one of other
components (e.g., a hardware or software component) of the
electronic device 101 connected to the processor 120 and
may process and compute a variety of data. The processor
120 may load a command set or data, which is received from
other components (e.g., the sensor module 176 or the
communication module 190), into a volatile memory 132,
may process the loaded command or data, and may store
result data into a nonvolatile memory 134. According to an
embodiment, the processor 120 may include a main proces-
sor 121 (e.g., a central processing unit or an application
processor) and an auxiliary processor 123 (e.g., a graphic
processing device, an image signal processor, a sensor hub
processor, or a communication processor), which operates
independently from the main processor 121, additionally or
alternatively uses less power than the main processor 121, or
is specified to a designated function. In this case, the
auxiliary processor 123 may operate separately from the
main processor 121 or embedded.
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[0035] In this case, the auxiliary processor 123 may con-
trol, for example, at least some of functions or states
associated with at least one component (e.g., the display
device 160, the sensor module 176, or the communication
module 190) among the components of the electronic device
101 instead of the main processor 121 while the main
processor 121 is in an inactive (e.g., sleep) state or together
with the main processor 121 while the main processor 121
is in an active (e.g., an application execution) state. Accord-
ing to an embodiment, the auxiliary processor 123 (e.g., the
image signal processor or the communication processor)
may be implemented as a part of another component (e.g.,
the camera module 180 or the communication module 190)
that is functionally related to the auxiliary processor 123.
The memory 130 may store a variety of data used by at least
one component (e.g., the processor 120 or the sensor module
176) of the electronic device 101, for example, software
(e.g., the program 140) and input data or output data with
respect to commands associated with the software. The
memory 130 may include the volatile memory 132 or the
nonvolatile memory 134.

[0036] The program 140 may be stored in the memory 130
as software and may include, for example, an operating
system 142, a middleware 144, or an application 146.
[0037] The input device 150 may be a device for receiving
a command or data, which is used for a component (e.g., the
processor 120) of the electronic device 101, from an outside
(e.g., a user) of the electronic device 101 and may include,
for example, a microphone, a mouse, or a keyboard.
[0038] The sound output device 155 may be a device for
outputting a sound signal to the outside of the electronic
device 101 and may include, for example, a speaker used for
general purposes, such as multimedia play or recordings
play, and a receiver used only for receiving calls. According
to an embodiment, the receiver and the speaker may be
either integrally or separately implemented.

[0039] The display device 160 may be a device for visu-
ally presenting information to the user and may include, for
example, a display, a hologram device, or a projector and a
control circuit for controlling a corresponding device.
According to an embodiment, the display device 160 may
include a touch circuitry or a pressure sensor for measuring
an intensity of pressure on the touch.

[0040] The audio module 170 may convert a sound and an
electrical signal in dual directions. According to an embodi-
ment, the audio module 170 may obtain the sound through
the input device 150 or may output the sound through an
external electronic device (e.g., the electronic device 102
(e.g., a speaker or a headphone)) wired or wirelessly con-
nected to the sound output device 155 or the electronic
device 101.

[0041] The sensor module 176 may generate an electrical
signal or a data value corresponding to an operating state
(e.g., power or temperature) inside or an environmental state
outside the electronic device 101. The sensor module 176
may include, for example, an acceleration sensor, a gyro
sensor, a heart rate (HR) measurement sensor, galvanic skin
response (GSR) sensor, blood pressure measurement sensor,
a barometric pressure sensor, a magnetic sensor, a gesture
sensor, a grip sensor, a proximity sensor, a color sensor, an
infrared sensor, a skin temperature sensor, a temperature
sensor, a humidity sensor, an illuminance sensor, or the other
biometric sensors. The heart rate sensor may be classified
based on a method, such as electrocardiography (ECG)
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measurement, photoplethysmography (PPG) measurement,
or the like, but, in the disclosure, the heart rate sensor is
hereinafter referred to as a “HR sensor” without any dis-
tinction.

[0042] The interface 177 may support a designated pro-
tocol wired or wirelessly connected to the external electronic
device (e.g., the electronic device 102). According to an
embodiment, the interface 177 may include, for example, an
high-definition multimedia interface (HDMI), a universal
serial bus (USB) interface, a secure digital (SD) card inter-
face, or an audio interface.

[0043] A connection terminal 178 may include a connector
that physically connects the electronic device 101 to the
external electronic device (e.g., the electronic device 102),
for example, an HDMI connector, a USB connector, an SD
card connector, or an audio connector (e.g., a headphone
connector).

[0044] The haptic module 179 may convert an electrical
signal to a mechanical stimulation (e.g., vibration or move-
ment) or an electrical stimulation perceived by the user
through tactile or kinesthetic sensations. The haptic module
179 may include, for example, a motor, a piezoelectric
element, or an electric stimulator.

[0045] The camera module 180 may shoot a still image or
a video image. According to an embodiment, the camera
module 180 may include, for example, at least one lens, an
image sensor, an image signal processor, or a flash.

[0046] The power management module 188 may be a
module for managing power supplied to the electronic
device 101 and may serve as at least a part of a power
management integrated circuit (PMIC).

[0047] The battery 189 may be a device for supplying
power to at least one component of the electronic device 101
and may include, for example, a non-rechargeable (primary)
battery, a rechargeable (secondary) battery, or a fuel cell.
[0048] The communication module 190 may establish a
wired or wireless communication channel between the elec-
tronic device 101 and the external electronic device (e.g., the
electronic device 102, the electronic device 104, or the
server 108) and support communication execution through
the established communication channel. The communication
module 190 may include at least one communication pro-
cessor operating independently from the processor 120 (e.g.,
the application processor) and supporting the wired com-
munication or the wireless communication. According to an
embodiment, the communication module 190 may include a
wireless communication module 192 (e.g., a cellular com-
munication module, a short-range wireless communication
module, or a global navigation satellite system (GNSS)
communication module) or a wired communication module
194 (e.g., an local area network (LAN) communication
module or a power line communication module) and may
communicate with the external electronic device using a
corresponding communication module among them through
the first network 198 (e.g., the short-range communication
network such as a Bluetooth, a Wi-Fi direct, or an infrared
data association (IrDA)) or the second network 199 (e.g., the
long-distance wireless communication network such as a
cellular network, an internet, or a computer network (e.g.,
LAN or wide area network (WAN)). The above-mentioned
various communication modules 190 may be implemented
into one chip or into separate chips, respectively.

[0049] According to an embodiment, the wireless com-
munication module 192 may identify and authenticate the
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electronic device 101 using user information stored in the
subscriber identification module 196 in the communication
network.

[0050] The antenna module 197 may include one or more
antennas to transmit or receive the signal or power to or from
an external source. According to an embodiment, the com-
munication module 190 (e.g., the wireless communication
module 192) may transmit or receive the signal to or from
the external electronic device through the antenna suitable
for the communication method.

[0051] Some components among the components may be
connected to each other through a communication method
(e.g., a bus, a general purpose input/output (GPI1O), an serial
peripheral interface (SPI), or an mobile industry processor
interface (MIPI)) used between peripheral devices to
exchange signals (e.g., a command or data) with each other.
[0052] According to an embodiment, the command or data
may be transmitted or received between the electronic
device 101 and the external electronic device 104 through
the server 108 connected to the second network 199. Each
of the electronic devices 102 and 104 may be the same or
different types as or from the electronic device 101. Accord-
ing to an embodiment, all or some of the operations per-
formed by the electronic device 101 may be performed by
another electronic device or a plurality of external electronic
devices. When the electronic device 101 performs some
functions or services automatically or by request, the elec-
tronic device 101 may request the external electronic device
to perform at least some of the functions related to the
functions or services, in addition to or instead of performing
the functions or services by itself. The external electronic
device receiving the request may carry out the requested
function or the additional function and transmit the result to
the electronic device 101. The electronic device 101 may
provide the requested functions or services based on the
received result as is or after additionally processing the
received result. To this end, for example, a cloud computing,
distributed computing, or client-server computing technol-
ogy may be used.

[0053] FIG. 2 is a block diagram illustrating a configura-
tion of an electronic device according to an embodiment of
the disclosure.

[0054] Referring to FIG. 2, an electronic device 200 (e.g.,
an electronic device 100) may include a sensor module 210
(e.g., a sensor module 176), a communication circuit 220
(e.g., a communication module 190), a display 230 (e.g., a
display device 160), and a processor 240 (e.g., a processor
120). The electronic device 200 may be a mobile device in
various forms, such as a smartphone or a tablet personal
computer (PC), and preferably, may be a wearable device in
a form, such as a band, a watch, or glasses that may be
always mounted on the body of the user, or may be a server
that is connected to a wearable device and/or a mobile
device. When the electronic device 200 is a mobile device,
the electronic device 200 may not include the sensor module
210. When the electronic device 200 is a server, the elec-
tronic device 200 may not include the sensor module 210
and the display 230. When the electronic device 200 is a
mobile device or a server, the electronic device 200 may
acquire data on the user from the wearable device that may
collect and analyze data on the user more easily.

[0055] The sensor module 210 may detect information
associated with the electronic device 200 or the user. For
example, the sensor module 210 may include an acceleration
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sensor 211 and a HR sensor 212. According to an embodi-
ment, the sensor module 210 may further include at least one
of a gyro sensor 213, a temperature sensor 214, a GSR
sensor 215, a blood pressure sensor 216, or an optical sensor
217. The sensor module 210 may detect information on
some of an acceleration of the electronic device 200, a HR
of the user, an angular speed of the electronic device 200, a
skin temperature of the user, a skin conductivity of the user,
a blood pressure of the user, a blood flow rate of the user, or
blood glucose of the user.

[0056] The communication circuit 220 may receive a
signal for measuring a location of the electronic device 200,
and may be configured to communicate with an external
electronic device. When the electronic device 200 is a
wearable device, the external electronic device may be a
server and/or a mobile device. When the electronic device
200 is a mobile device, the external electronic device may be
a wearable device and/or a server. When the electronic
device 200 is a server, the external electronic device may be
a mohile device and/or a wearable device. For example, the
communication circuit 220 may include a GNSS module
221 and/or a Wi-Fi module 222. According to an embodi-
ment, the communication circuit 220 may further include at
least one of a cellular module 223 and a Bluetooth module
224. For example, the GNSS module 221, the Wi-Fi module
222, or the cellular module 223 may receive a signal for
determining a location of the electronic device 200. As
another example, the Wi-Fi module 222, the cellular module
223, or the Bluetooth module 224 may perform communi-
cation with an external device 20.

[0057] The display 230 may output visual information.
The display 230, for example, may output contents gener-
ated by the electronic device 200 or obtained from the
outside.

[0058] The processor 240 may be electrically connected to
the sensor module 210, the communication circuit 220, and
the display 230. The processor 240 may control the sensor
module 210, the communication circuit 220, and the display
230, and may perform various data processing and calcula-
tions.

[0059] The processor 240 may obtain various pieces of
information on the electronic device 200 and the user.
According to an embodiment, the processor 240 may obtain
acceleration information of the electronic device 200, at
least one of HR information or HRV information of the user,
and location information of the electronic device 200 by
using the sensor module 210 and the communication circuit
220. For example, the processor 240 may obtain acceleration
information of the electronic device 200 by using the
acceleration sensor 211, and may obtain the HR information
and/or the HRV information by using the HR sensor 212.
The processor 240 may receive location information of the
electronic device 200 from the communication circuit 220,
and may calculate location information of the electronic
device 200 based on the information received from the
communication circuit 220. As another example, the pro-
cessor 240 may obtain angular speed information of the
electronic device 200 by using the gyro sensor 213, may
obtain skin temperature information of the user by using the
temperature sensor 214, may obtain skin conductivity infor-
mation of the user by using the GSR sensor 215, may obtain
blood pressure information of the user by using the blood
pressure sensor 216, and may obtain blood glucose infor-
mation and/or blood flow rate information by using the HR
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sensor 212 or the additional optical sensor 217. As another
example, the processor 240 may obtain information on a use
record of the electronic device 200. The processor 240 may
receive the above-described information to the external
electronic device (e.g., a wearable device). In this case, the
user may be a user of the external electronic device.

[0060] According to an embodiment, the processor 240
may determine repeated activities related to the user accord-
ing to lapse of time, based on motion information obtained
according to lapse of time by using a motion sensor (e.g., the
acceleration sensor 211 and/or the gyro sensor 213) and
location information obtained according to lapse of time by
using the communication circuit 220. The repeated activities
related to the user may include location information and
time information corresponding top activities. The processor
240 may determine the repeated activities further based on
biometric information. According to an embodiment, the
processor 240 may store surrounding environment informa-
tion of the electronic device 200 in association with the
repeated activities related to the user.

[0061] The processor 240 may obtain information on a
daily routine of the user and a stress index of the user by
using the above-described various pieces of information.

[0062] According to an embodiment, the processor 240
may obtain state information associated with the repeated
activities of the user, based on acceleration information,
location information, and time information. The processor
240 may use a pattern of an acceleration signal and a change
of a location of the electronic device 200 to obtain state
information. According to an embodiment, the processor
240 may use HR information, HRV information, angular
velocity information, skin temperature information, skin
conductivity information, blood pressure information, blood
glucose information, and blood flow rate information of the
user, and/or a use record of the electronic device 200 to
obtain the state information.

[0063] The user may have a repeated daily routine. The
processor 240 may obtain state information associated with
a repeated activity of the user as the information on the daily
routine of the user. According to an embodiment, when the
user repeatedly performs the same activity a specified num-
ber of times or more in a time section of a specified range,
the processor 240 may obtain state information associated
with the corresponding activity, the processor 240 may
obtain state information associated with the corresponding
activity. The processor 240 may identify the type of the
activity performed by the user, based on acceleration infor-
mation, angular speed information, and/or location informa-
tion. When the user repeatedly performs the same activity a
specified number of times or more and a deviation of a time
band in which the same activity is performed is smaller than
the specified range, the processor 240 may determine the
corresponding activity as a daily routine. The processor 240
may obtain information (state information) on the activity
that has been determined as a daily routine. For example, the
state information may include information on a location at
which the corresponding activity is performed, a time at
which the corresponding activity is performed, and a type of
the corresponding activity.

[0064] According to an embodiment, the processor 240
may repeatedly obtain state information that represents
whether the user is in a sleeping state, an active state, or an
inactive state during a time section of a specified range.

Apr. 18,2019

[0065] For example, if a change of acceleration informa-
tion is smaller than a specified value, and/or the HR value is
smaller than a specified value, the processor 240 may
determine that the user is in a sleeping state. The active state,
for example, may refer to a state in which the user performs
an activity, such as walking or exercising. If a change pattern
of acceleration information is repeated, a change of the
acceleration information is larger than a specified value,
and/or the HR value is larger than a specified value, the
processor 240 may determine that the user is in an active
state. The inactive state, for example, may refer to a state in
which the user performs an activity, such as a task, a study,
ameal, a rest, or movement by a transportation means. If'the
user is not in a sleeping state or an active state, the processor
240 may determine that the user is in an inactive state.
[0066] As another example, the processor 240 may obtain
state information further by using location information. For
example, the processor may identify a location at which the
user stays for a long time as a house, a workplace, or a
school, and may obtain state information based on the
identified site. The processor 240 may determine a location
at which a sleeping state is repeatedly identified as a house.
The processor 240 may determine a location to which the
user repeatedly moves from the house as a workplace or a
school. The processor 240 may identify a movement route
between the house and the workplace or the school as a
commuting route or a commuting-to-school route. The pro-
cessor 240 may determine that the user is in a rest state if an
inactive state is detected at home, and may identify that the
user is in a task state or a study state if an inactive state is
detected in the workplace or the school. The processor 240
may determine that the user is in a movement state by a
transportation means if an inactive state is detected on a
movement route. The processor 240 may determine that the
user is in a meal state if an inactive state is detected between
awalking movement state from a first point to a second point
and a walking movement state from the second point to the
first point for 30 minutes to 1 hour. The processor 240 may
determine that an inactive state is a meal state if the blood
glucose and/or the blood flow rate of the user increases and
the inactive state before a specified time period from the
corresponding time.

[0067] When a sleeping state, an active state (e.g.,, a
walking movement or an exercise), or an inactive state (e.g.,
a task, a study, a meal, a rest, or movement by a transpor-
tation means) is repeatedly identified and a deviation of a
time band in which the corresponding state is identified is
smaller than a specified range, the processor 240 may
determine that the corresponding state corresponds to a daily
routine and may obtain state information on the correspond-
ing state.

[0068] According to an embodiment, the processor 240
may determine a stress index of the user corresponding to
repeated activities related to the user at least based on the
obtained biometric information by using a biometric sensor
(e.g., the HR sensor 212, the temperature sensor 214, the
GSR sensor 215, the blood pressure sensor 216, and/or the
optical sensor 217). The biometric sensor may include the
HR sensor 212. The processor 240 may determine a stress
index, based on at least one of the HR information or the
HRV information of the user obtained by using the HR
sensor 212.

[0069] According to an embodiment, the processor 240
may estimate the stress index of the user by using physi-
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ological reaction data of the user measured by the sensor
module 210. For example, the processor 240 may calculate
a stress index of the user according to time based on at least
one of the HR information or the HRV information. The
processor 240 may further use skin temperature information,
skin conductivity information, and/or blood pressure infor-
mation to calculate a stress index. The stress index may
increase, for example, if the heart rate increases, an interval
between peaks of an electrocardiogram waveform decreases,
the temperature of skin decreases, and the electrical con-
ductivity of skin increases. The processor 240 may calculate
a stress index by using a machine learning system, for
example, a neural network or a support vector machine
(SVM). The processor 240 may associate a time and a
location at which the stress index was calculated, and/or a
state of the user with the calculated stress index, and may
store the stress index together with time information, loca-
tion information, and/or state information.

[0070] According to an embodiment, the processor 240
may provide at least one activity of the repeated activities
related to the user and the stress index corresponding to the
at least one activity to the user, through the display 230 or
the external electronic device. For example, the processor
240 may determine an activity of the activities, in which the
location information pertains to a specified location range or
the time information pertains to a specified time range as at
least one activity. The processor 240 may display a map that
represents at least one activity and a stress index correspond-
ing to the at least one activity, through the display 230, at
least based on the location information. According to an
embodiment, the processor 240 may compare a first stress
index at a first time corresponding to at least one activity and
a second stress index at a second time, and may provide
guide information determined at least based on the compari-
son result. The processor 240 may provide another activity
associated with at least one activity as at least a part of the
guide information. The processor 240 may transmit data
related to the determined guide information to an external
device operatively connected to the electronic device 200.
[0071] According to an embodiment, the processor 240
may provide the user with a stress index associated with time
information, location information, and/or state information.
For example, the processor 240 may display contents includ-
ing an association relationship between the state information
and the stress index on the display 230, or may provide
contents to the external electronic device (e.g., the mobile
device or the wearable device). For example, the processor
240 may provide a stress index associated with state infor-
mation, together with the state information in the form of a
table. As another example, the processor 240 may provide
the stress index together with the location information and
the state information in the form of a map. As another
example, the processor 240 may provide the stress index
together with the time information and the state information
in the form of a graph.

[0072] According to an embodiment, the processor 240
may provide a change of the stress index according to a
change of the state information to the user. For example,
when a daily routine of the user is changed, the processor
240 may display an increase or a decrease of the stress index
according to a change of the daily routine on the display 230.
[0073] According to an embodiment, the processor 240
may ignore or delete a part of the stress index, which is not
associated with the state information. For example, the
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processor 240 may ignore or delete the stress index mea-
sured while the user performs an activity that is not deter-
mined as a daily routine of the user.

[0074] According to an embodiment, when the stress
index is higher than a specified value, the processor 240 may
provide a stress mitigating measure corresponding to state
information associated with the stress to the user. The
processor 240 may provide the user with various stress
mitigating measures for management of the stress of the
user. The processor 240 may store the stress mitigating
measure mapped with the state information. When the stress
index 1s higher than a specified value, the processor 240 may
provide the user with a stress mitigating measure mapped
with the state information corresponding to a time and/or a
location at which a stress index that is higher than the
specified value was measured, through the display 230 or the
electronic device.

[0075] For example, if a stress index of a high strength is
continuously recorded in a similar time band while the user
is located at a site that is estimated as a workplace, the
processor 240 may determine that the user is in a strong
stress during work. In this case, the processor 240 may
provide a message that recommends taking a walk or a
change of a business environment to the user through the
display 230 or the external electronic device.

[0076] As another example, if a stress index of a high
strength is continuously recorded while the user is on a
movement route, the processor 240 may determine that the
user is in a strong stress while moving on a transportation
means. In this case, the processor 240 may provide a
message that recommends a change of a movement time
band or a movement route to the user through the display
230 or the external electronic device.

[0077] As another example, when the stress index mea-
sured when the first activity is performed is high, the
processor 240 may recommend a second activity that
replaces the first activity to the user when the user performs
the first activity later. For example, when a stress index
measured when the user commutes to work on a public
transportation, the processor 240 may recommend driving of
a personal car to the user when the user commutes to work
at the next time.

[0078] As another example, the processor 240 may store
surrounding environment information (e.g., a weather) of a
corresponding time point when a stress index measured
when the first activity is performed, and may recommend a
second activity that replaces the first activity to the user
when the user is in a similar environment later.

[0079] As another example, if a stress index of a high
strength is continuously recorded while the user is at home,
the processor 240 may determine that the user is in a strong
stress at home. The processor 240 may output a message that
recommends taking a walk or an exercise through the
display 230 if it is determined that an amount of the exercise
of the user is insufficient based on the collected information,
and may provide a message that recommends going out or
taking a trip when it is determined that the frequency of
going-out of the user is low through the display or the
external electronic device.

[0080] As another example, when a sleeping time of the
user is continuously insufficient, the processor 240 may
provide a message that recommends an increase of the
sleeping time or an exercise through the display 230 or the
external electronic device.
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[0081] As another example, if a stress index of a high
strength is recorded while the user is talking on the phone by
using the electronic device 200 (e.g., a wearable device) or
another electronic device 200 (e.g., a smartphone), the
processor 240 may provide a message that recommends stop
of talking through the display 230 or the external electronic
device.

[0082] According to an embodiment, when an activity by
which the stress index is lowered is identified and the stress
index is higher than a specified value, the processor 240 may
provide the activity by which the stress index is lowered as
a stress mitigating measure through the display 230. For
example, when a low stress index is continuously detected
after the user performs a walking movement or an exercise,
the processor 240 may provide a message that recommends
taking a walk or an exercise through the display 230 or the
external electronic device if a stress index of a high strength
is detected. The processor 240 may recommend a movemnient
route on which a low stress index is detected to the user
when the user is in a strong stress while moving.

[0083] According to an embodiment, the processor may
control the external device 20 connected to the electronic
device 200 to mitigate stress when a stress index is higher
than a specified value. For example, the processor 240 may
eject a flavoring agent by controlling a flavoring agent
ejection device connected to the electronic device 200, and
may reproduce music by controlling a music reproduction
device connected to the electronic device 200.

[0084] As described above, the electronic device 200 may
provide the user with information for easily recognizing a
cause of stress by coupling state information on a daily
routine of the user and a stress index, and may provide the
user with a stress mitigating measure that is suitable for a
situation in which a strong stress is present.

[0085] Hereinafter, an operation of obtaining state infor-
mation will be described in detail with reference to FIGS. 3
and 4.

[0086] FIG. 3 is a graph illustrating an operation of
obtaining state information by an electronic device accord-
ing to an embodiment of the disclosure.

[0087] The graph of FIG. 3 depicts information on activi-
ties of the user obtained for 15 days by an electronic device
(e.g., the processor 240 of the electronic device 200).
According to an embodiment, the electronic device may
obtain information for a plurality of activities performed by
the user based on motion sensor information (e.g., accelera-
tion sensor information), location information, and/or time
information.

[0088] Referring to FIG. 3, the electronic device may
identify activities such as sleeping, a movement by a car, an
exercise, a task, and a rest. The electronic device may
identify the activities by using atmospheric pressure infor-
mation, surrounding temperature information, illumination
intensity information, HR information, HRV information,
angular speed information, skin temperature information,
skin conductivity information, blood pressure information,
blood glucose information, and/or blood flow rate informa-
tion, as well as acceleration information and/or location
information. The electronic device may obtain information
on a time and a location at which an activity is performed.
The electronic device may record information on the type of
an activity (e.g., sleeping, a movement by a car, an exercise,
a task, and a rest), a time at which the activity is performed,
and a location at which the activity is performed.
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[0089] FIG. 4 is a graph illustrating an operation of
obtaining state information by an electronic device accord-
ing to an embodiment of the disclosure.

[0090] The graph of FIG. 4 depicts a process of extracting
state information associated with a daily routine of the user
based on information on the activity of FIG. 3. According to
an embodiment, an electronic device (e.g., the processor 240
of the electronic device 200) may group activities, which
have been performed in the same time band, of the activities,
and may obtain state information associated with the
grouped activities.

[0091] Referring to FIG. 4, the electronic device may
group the corresponding activities when a deviation of the
time band in which the same activities have been performed
is smaller than a specified range. Because the daily routines
of the user may be different on the weekdays and on the
weekend, the electronic device may group the activities
performed on the weekdays and may group the activities
performed on the weekend. For example, the electronic
device may identify sleeping at home at 22 to 7 on the
weekdays, a movement in a car at 8 to 10, an exercise in a
gymnasium at 10 to 11, a task in a workplace at 100 to 18,
a movement in the car at 19 to 21, and a rest at home at 21
to 23 as daily routines of the user through grouping. As
another example, the electronic device may identify sleeping
at home at 22 to 11 on the weekdays, a movement in the car
at 12 to 15, arest at home at 13 to 24 as daily routines of the
user through grouping. The electronic device may obtain
state information on daily routines. The state information,
for example, may include the type of an activity, a time at
which the activity is mainly performed, and a site at which
the activity is mainly performed.

[0092] Hereinafter, an operation of calculating a stress
index will be described in detail with reference to FIGS. §
and 6.

[0093] FIG. 5 is a graph illustrating an operation of
calculating a stress index by an electronic device according
to an embodiment of the disclosure.

[0094] Referring to FIG. 5, an electronic device (e.g., the
processor 240 of the electronic device 200) may obtain
information by using a sensor module (e.g., the sensor
module 210). For example, the electronic device may obtain
biometric information (e.g., HR information) of the user by
using a biometric sensor (e.g., the HR sensor), and may
obtain information measured according to a movement of
the user by using a motion sensor (e.g., the acceleration
sensor or the gyro sensor). The electronic device may
determine whether the user is in a sleeping state, an active
state, or an inactive state, based on acceleration information.
The electronic device may additionally use HR information
and/or HRV information. For example, the electronic device
may determine whether the user is in a waking movement
state or the user is in a sitting state. The electronic device
may calculate a stress index by using the HR information,
the HRV information, and/or the blood pressure information
of the user. The electronic device may record a stress index
according to time.

[0095] FIG. 6 is a graph illustrating an operation of
calculating a stress index by an electronic device according
to an embodiment of the disclosure.

[0096] Referring to FIG. 6, an electronic device (e.g., the
processor 240 of the electronic device 200) may determine
whether the user is in a sleeping state, an active state, or an
inactive state, and may record a stress index measured while
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the user is in an inactive state. When the user is in a sleeping
state or an active state, the reliability of the measured stress
index may be low due to a change of a heart rate due to
sleeping or an activity, and because the user may experience
stress of a high strength generally in an inactive state, the
electronic device may calculate a stress index of only a
period in which the user is in an inactive state. However, the
disclosure is not limited thereto, but the electronic device
may calculate a stress index while the user is in a sleeping
state or an active state. The electronic device may record the
stress index measured while the user is in an inactive state
according to time.

[0097] Hereinafter, stress information provided by the
electronic device will be described in detail with reference
to FIGS. 710 9.

[0098] FIG. 7 illustrates contents including state informa-
tion and a stress index provided by an electronic device
according to an embodiment of the disclosure.

[0099] Referring to FIG. 7, an electronic device (e.g. the
processor 240 of the electronic device 200) may provide a
stress index associated with state information, together with
the state information, to the display or the external electronic
device. The electronic device may provide the state infor-
mation and the stress index in the form of a table. For
example, the electronic device may provide an icon associ-
ated with the obtained state information, and may provide
the stress index matched with the state information besides
the icon. The electronic device may provide a stress strength
in a rest state, a stress strength in a driving state, a stress
strength in a working state, and a stress strength in a meal
state. In addition, the electronic device may further provide
various pieces of information, such as a sleeping time and a
sleeping efficiency in a sleeping state, and a predicted calorie
consumption in an exercise state.

[0100] FIG. 8 illustrates a map including state information
and a stress index provided by an electronic device accord-
ing to an embodiment of the disclosure.

[0101] Referring to FIG. 8, an electronic device (e.g. the
processor 240 of the electronic device 200) may provide a
map that represents state information and stress information
to the display or the external electronic device based on
location information. For example, the electronic device
may represent a value of a stress index by using a color that
represents the stress index at a location at which the stress
is measured. The value of the stress, for example, may be
proportional to a concentration of a color. An area in which
the user is in an active state may be indicated by a black
color. The size of the area in which the stress index is
displayed may be proportional to a time period for which the
user stays in the corresponding area. The electronic device
may represent only the stress index that is higher than a
specified value on the map.

[0102] The first area 810, for example, may be the house
of the user. The electronic device may indicate a first area
810 in which the user stays for a long time thickly, and may
display the first area 810 in a bright color when the stress
index in the first area 810 is low. The second area 820, for
example, may be the workplace of the user. The electronic
device may indicate a second area 820 thicker than the first
area 810, and may indicate the second area 820 in a dark
color when the stress index in the second area 820 is high.
The area displayed between the first area 810 and the second
area 820 may be a movement route of the user. The third area
830, for example, may be a gymnasium. The electronic
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device may determine the thickness of a third area 8§30 in
proportion to a time period for which the user stays in the
third area 830, and may indicate the third area 830 in a black
color that represents an active state. In a similar manner, the
electronic device may indicate a fourth area 840, a fifth area
850, a sixth area 860 which the user visited in the colors that
represent the stress indices measured in the fourth area 840,
the fifth area 850, and the sixth area 860.

[0103] According to an embodiment, the electronic device
may set the repetition frequency of the activities that will be
determined to be daily routines of the user by using the
object 870 displayed below the map. The electronic device
may change the frequency of repetitions if an object 870 is
moved by a touch input to the object 870. For example, the
electronic device may identify the activities repeated two or
more times per month as daily routines if the frequency of
the repetitions is set to two or more times per month, and
may display the stress index corresponding to the identified
daily routine on the map. As another example, the electronic
device may identify the activities repeated three or more
times per month as daily routines if the frequency of the
repetitions is set to three or more times per month, and may
display the stress index corresponding to the identified daily
routine on the map.

[0104] FIG. 9 illustrates a graph including state informa-
tion and a stress index provided by an electronic device
according to an embodiment of the disclosure.

[0105] Referring to FIG. 9, an electronic device (e.g. the
processor 240 of the electronic device 200) may provide a
graph that represents state information and stress informa-
tion to the display or the external electronic device accord-
ing to time. For example, the electronic device may display
state information and a line that represents a time band
corresponding to the state information below the time axis of
the graph. The electronic device may display the stress index
measured while the user is in an inactive state according to
time in the graph. Through the above-described graph, the
stress indices corresponding to daily routines of the user
may be easily recognized.

[0106] FIG. 10 is a flowchart illustrating a method for
providing stress information of an electronic device accord-
ing to an embodiment of the disclosure.

[0107] Hereinafter, it is assumed that the electronic device
200 of FIG. 2 performs a process of FIG. 10. Further, in a
description of FIG. 10, an operation described to be per-
formed by the electronic device may be understood to be
controlled by the processor 240 of the device 200.

[0108] Referring to FIG. 10, in operation 1010, the elec-
tronic device may obtain acceleration information of the
electronic device, at least one of HR information, HRV
information, or blood pressure information of the user, and
location information of the electronic device. The electronic
device, for example, may obtain information related to a
motion of the user by using the motion sensor, may obtain
biometric information of the user by using the biometric
sensor, and may obtain location information of the electronic
device by using the communication circuit. The electronic
device may obtain the above-described information from the
external electronic device. For example, the electronic
device may obtain various pieces of information for recog-
nizing the daily routines of the user and calculating the
stress. The electronic device may additionally obtain angular
speed information, skin temperature information, skin con-
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ductivity information, blood pressure information, blood
glucose information, and/or blood flow rate information.

[0109] Inoperation 1020, the electronic device may obtain
state information associated with the repeated activity of the
user based on acceleration information, location informa-
tion, and time information. For example, the electronic
device may identify an activity performed by the user based
on at least a part of the collected information, may determine
the repeatedly performed activity as a daily routine, and may
obtain information on the type of the daily routine, a site and
a route at which the daily routine was performed, and a time
at which the daily routine was performed.

[0110] In operation 1030, the electronic device may cal-
culate a stress index of the user according to time based on
at least one of the HR information, the HRV information, or
the blood pressure information. For example, the electronic
device may calculate a stress index of the user based on at
least a part of the collected information, and may record the
calculated stress index together with the time information.

[0111] In operation 1040, the electronic device may pro-
vide contents that represent an association relationship
between the state information and the stress information. For
example, the electronic device may provide the state infor-
mation and the stress index corresponding to the state
information in various forms such as a table, a map, or a
graph.

[0112] FIG. 11 is a flowchart illustrating a method for
providing stress information of an electronic device accord-
ing to an embodiment of the disclosure.

[0113] Hereinafier, it is assumed that the electronic device
200 of FIG. 2 performs a process of FIG. 11. Further, in a
description of FIG. 11, an operation described to be per-
formed by the electronic device may be understood to be
controlled by the processor 240 of the device 200.

[0114] Referring to FIG. 11, in operation 1100, the elec-
tronic device may identify an activity of the user. For
example, the electronic device may identify the activity of
the user based on the information collected by the sensor
module or the information received from the external elec-
tronic device.

[0115] In operation 1120, the electronic device may cal-
culate the activity index of the user. For example, the
electronic device may calculate an activity index including
a stress index, a predicted calorie consumption, and a
sleeping score based on the collected information.

[0116] In operation 1130, the electronic device may mea-
sure a location of the electronic device. For example, the
electronic device may obtain location information of the
electronic device based on the information collected by the
communication module.

[0117] In operation 1140, the electronic device may accu-
mulate a repeated activity. For example, the electronic
device may consistently record information on the identified
activity, an activity index, and location information.

[0118] In operation 1150, the electronic device may
extract and classify the routine of the user. For example, the
electronic device may extract the activities performed in the
same band as the daily routines of the user, and may separate
the daily routines according to the types of the activities.

[0119] In operation 1160, the electronic device may deter-
mine whether the generated activity corresponds to the
routine of the user. For example, if an activity is generated,
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the electronic device may determine whether the corre-
sponding activity corresponds to the extracted and separated
routine.

[0120] When the activity corresponds to a routine of the
user, in operation 1170, the electronic device may suggest an
activity index corresponding to the routine to the user. For
example, the electronic device may suggest contents includ-
ing the type of the routine and the activity index correspond-
ing to the routine to the user.

[0121] When the activity does not correspond to the
routine of the user, in operation 1180, the electronic device
may determine whether the generated activity is set as an
event. For example, the electronic device may register the
activity that is not included in the routine as an event
according to a request of the user.

[0122] When the activity is set as an event, in operation
1190, the electronic device may suggest an activity index
corresponding to the event. For example, the electronic
device may suggest contents including an activity index
measured during a time section in which the event is
generated to the user.

[0123] FIG. 12 is a flowchart illustrating a method for
providing stress information of an electronic device accord-
ing to an embodiment of the disclosure.

[0124] Hereinafter, it is assumed that the electronic device
200 of FIG. 2 performs a process of FIG. 12. Further, in a
description of FIG. 12, an operation described to be per-
formed by the electronic device may be understood to be
controlled by the processor 240 of the device 200.

[0125] Referring to FIG. 12, in operation 1210, the elec-
tronic device may identify repeated activities related to the
user according to lapse of time, at least based on movement
information obtained according to lapse of time by using the
motion sensor and location information obtained according
to lapse of time by using the communication module. The
repeated activities related to the user may include location
information and time information corresponding top activi-
ties. The electronic device may determine the repeated
activities further based on biometric information. According
to an embodiment, the electronic device may store surround-
ing environment information of the electronic device in
association of the repeated activities related to the user.
[0126] In operation 1220, the electronic device may cal-
culate the stress index of the user corresponding to the
repeated activities related to the user at least based on the
obtained biometric information by using the biometric sen-
sor. The biometric sensor may include the HR sensor. The
electronic device may determine a stress index, based on at
least one of the HR information or the HRV information of
the user obtained by using the HR sensor.

[0127] In operation 1230, the electronic device may pro-
vide at least one of the repeated activities related to the user
and a stress index corresponding to the at least one activity,
through the display. For example, the electronic device may
determine an activity of the repeated activities, in which the
location information pertains to a specified location range or
the time information pertains to a specified time range as at
least one activity. The electronic device may display a map
that represents at least one activity and a stress index
corresponding to the at least one activity, through the
display, at least based on the location information. Accord-
ing to an embodiment, the electronic device may compare a
first stress index at a first time corresponding to at least one
activity and a second stress index at a second time, and may
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provide guide information determined at least based on the
comparison result. The electronic device may provide
another activity associated with at least one activity as at
least a part of the guide information. The electronic device
may transmit data related to the determined guide informa-
tion to an external electronic device operatively connected to
the electronic device.

[0128] The electronic device according to various embodi-
ments disclosed in the disclosure may be various types of
devices. The electronic device may include, for example, at
least one of a portable communication device (e.g., a smart-
phone), a computer device, a portable multimedia device, a
mobile medical appliance, a camera, a wearable device, or
a home appliance. The electronic device according to an
embodiment of the disclosure should not be limited to the
above-mentioned devices.

[0129] It should be understood that various embodiments
of the disclosure and terms used in the embodiments do not
intend to limit technologies disclosed in the disclosure to the
particular forms disclosed herein; rather, the disclosure
should be construed to cover various modifications, equiva-
lents, and/or alternatives of embodiments of the disclosure.
With regard to description of drawings, similar components
may be assigned with similar reference numerals. As used
herein, singular forms may include plural forms as well
unless the context clearly indicates otherwise. In the disclo-
sure disclosed herein, the expressions “A or B”, “at least one
of Aor/and B”, “A, B, or C” or “one or more of A, B, or/and
C”, and the like used herein may include any and all
combinations of one or more of the associated listed items.
The expressions “a first”, “a second”, “the first”, or “the
second”, used in herein, may refer to various components
regardless of the order and/or the importance, but do not
limit the corresponding components. The above expressions
are used merely for the purpose of distinguishing a compo-
nent from the other components. It should be understood that
when a component (e.g., a first component) is referred to as
being (operatively or communicatively) “connected,” or
“coupled,” to another component (e.g., a second compo-
nent), it may be directly connected or coupled directly to the
other component or any other component (e.g., a third
component) may be interposed between them.

[0130] The term “module” used herein may represent, for
example, a unit including one or more combinations of
hardware, software and firmware. The term “module” may
be interchangeably used with the terms “logic”, “logical
block™, “part” and “circuit”. The “module” may be a mini-
mum unit of an integrated part or may be a part thereof. The
“module” may be a minimum unit for performing one or
more functions or a part thereof. For example, the “module”
may include an application-specific integrated circuit
(ASIC).

[0131] Various embodiments of the disclosure may be
implemented by software (e.g., the program 140) including
an instruction stored in a machine-readable storage media
(e.g., an internal memory 136 or an external memory 138)
readable by a machine (e.g., a computer). The machine may
be a device that calls the instruction from the machine-
readable storage media and operates depending on the called
instruction and may include the electronic device (e.g., the
electronic device 101). When the instruction is executed by
the processor (e.g., the processor 120), the processor may
perform a function corresponding to the instruction directly
or using other components under the control of the proces-
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sor. The instruction may include a code generated or
executed by a compiler or an interpreter. The machine-
readable storage media may be provided in the form of
non-transitory storage media. Here, the term “non-transi-
tory”, as used herein, is a limitation of the medium itself
(i.e., tangible, not a signal) as opposed to a limitation on data
storage persistency.

[0132] According to an embodiment, the method accord-
ing to various embodiments disclosed in the disclosure may
be provided as a part of a computer program product. The
computer program product may be traded between a seller
and a buyer as a product. The computer program product
may be distributed in the form of machine-readable storage
medium (e.g., a compact disc read only memory (CD-
ROM)) or may be distributed only through an application
store (e.g., a Play Store™). In the case of online distribution,
at least a portion of the computer program product may be
temporarily stored or generated in a storage medium such as
a memory of a manufacturer’s server, an application store’s
server, or a relay server.

[0133] Each component (e.g., the module or the program)
according to various embodiments may include at least one
of the above components, and a portion of the above
sub-components may be omitted, or additional other sub-
components may be further included. Alternatively or addi-
tionally, some components (e.g., the module or the program)
may be integrated in one component and may perform the
same or similar functions performed by each corresponding
components prior to the integration. Operations performed
by a module, a programming, or other components accord-
ing to various embodiments of the disclosure may be
executed sequentially, in parallel, repeatedly, or in a heuris-
tic method. Also, at least some operations may be executed
in different sequences, omitted, or other operations may be
added.

[0134] While the disclosure has been shown and described
with reference to various embodiments thereof, it will be
understood by those skilled in the art that various changes in
form and details may be made therein without departing
from the spirit and scope of the disclosure as defined by the
appended claims and their equivalents.

What is claimed is:

1. An electronic device comprising:

a display;

a biometric sensor configured to obtain biometric infor-
mation of a user of the electronic device;

a motion sensor configured to obtain motion information
of the electronic device;

a communication circuit configured to receive a signal for
obtaining location information of the electronic device;
and

a processor electrically connected with the display, the
biometric sensor, the motion sensor, and the commu-
nication circuit,

wherein the processor is configured to:

identify repeated activities related to the user, which
follow a lapse of time, based on motion information
obtained according to the lapse of time using the
motion sensor and location information obtained
according to the lapse of time using the communi-
cation module;
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calculate a stress index of the user corresponding to the
repeated activities related to the user based on bio-
metric information obtained using the biometric sen-
sor; and
provide at least one activity of the repeated activities
related to the user and a stress index corresponding
to the at least one activity.
2. The electronic device of claim 1,
wherein the repeated activities related to the user include
location information and time information correspond-
ing to the repeated activities, and
wherein the processor is configured to:
determine an activity of the repeated activities, location
information of which is included in a specified
location range or time information of which is
included in a specified time range, as the at least one
activity.
3. The electronic device of claim 2, wherein the processor
configured to:
display a map that represents the at least one activity and
the stress index corresponding to the at least one
activity, based on the location information, on the
display, as at least a part of the providing of the at least
one activity.
4. The electronic device of claim 1,
wherein the biometric sensor includes a heart rate (HR)
sensor, and
wherein the processor is configured to:
calculate the stress index, based on at least one of HR
information or heart rate variability (HRV) of the
user obtained using the HR sensor.
5. The electronic device of claim 1, wherein the processor
configured to:
identify the repeated activities, further based on the bio-
metric information.
6. The electronic device of claim 1, wherein the processor
configured to:
compare a first stress index at a first time and a second
stress index at a second time corresponding to the at
least one activity; and
provide guide information determined at least based on
the comparison result.
7. The electronic device of claim 6, wherein the processor
configured to:
provide another activity associated with the at least one
activity as at least a part of the guide information.
8. The electronic device of claim 6, wherein the processor
configured to:
transmit data related to the determined guide information
to an external electronic device operatively connected
to the electronic device.
9. The electronic device of claim 1, wherein the processor
configured to:
store surrounding environment information of the elec-
tronic device in association with the repeated activities
related to the user.
10. An electronic device comprising:
a sensor module including an acceleration sensor and a
heart rate (HR) sensor;
a communication circuit configured to receive a signal for
measuring a location of the electronic device;
a display; and
a processor electrically connected with the sensor module,
the communication circuit, and the display,
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wherein the processor is configured to:
obtain acceleration information of the electronic
device, at least one of HR information or heart rate
variability (HRV) information of a user of the elec-
tronic device, and location information of the elec-
tronic device using the sensor module and the com-
munication circuit;
obtain state information associated with repeated
activities of the user of the electronic device based
on the acceleration information, the location infor-
mation, and time information;
calculate a stress index of the user of the electronic
device according to time based on at least one of the
HR information or the HRV information; and
provide contents including an association between the
state information and the stress index to the display
or an external electronic device.
11. The electronic device of claim 10, wherein the pro-
cessor is configured to:
obtain the state information based on the acceleration
information, at least one of the HR information or the
HRYV information, the location information, and the
time information.
12. The electronic device of claim 10,
wherein the sensor module further includes a gyro sensor,
and
wherein the processor is configured to:
obtain angular speed information of the electronic
device using the gyro sensor, and
obtain the state information based on the acceleration
information, the angular speed information, the loca-
tion information, and the time information.
13. The electronic device of claim 10, wherein the pro-
cessor is configured to:
obtain the state information based on whether the user of
the electronic device is in a sleeping state, an active
state, or an inactive state repeatedly for a time period of
a specified range.
14. The electronic device of claim 10, wherein the pro-
cessor is configured to:
if'the user of the electronic device repeatedly performs the
same activity a specified number of times or more for
a time period of a specified range, obtain the state
information associated with the same activity.
15. The electronic device of claim 10, wherein the pro-
cessor is configured to:
obtain information on a plurality of activities performed
by the user of the electronic device based on the
acceleration information, the location information, and
the time information; and
group activities, which are performed at the same time of
day, of the plurality of activities; and
obtain the state information associated with the grouped
activities.
16. The electronic device of claim 10, wherein the pro-
cessor is configured to:
provide a stress index associated with the state informa-
tion, together with the state information, to the display
or the external electronic device.
17. The electronic device of claim 10, wherein the pro-
cessor is configured to:
provide a map that represents the state information and
the stress index to the display or the external electronic
device based on the location information.
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18. The electronic device of claim 10, wherein the pro-
cessor is configured to:

if the stress index is higher than a specified value, provide
a solution to stress corresponding to the state informa-
tion to the display or the external electronic device.

19. The electronic device of claim 10, wherein the pro-
cessor is configured to:

if the stress index is higher than a specified value, control
an external device connected to the electronic device to
mitigate stress.

20. An electronic device comprising:

a communication circuit configured to communicate with
an external device; and

a processor that is electrically connected to the commu-
nication circuit,
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wherein the processor is configured to:

obtain acceleration information of the external device,
at least one of heart rate (HR) information or heart
rate variability (HRV) information of a user of the
external device, and location information of the
external device;

obtain state information associated with repeated
activities of the user of the external device based on
the acceleration information, the location informa-
tion, and time information;

calculate a stress index of the user of the external
device according to time based on at least one of the
HR information or the HRV information; and

provide contents including an association between the
state information and the stress index to at least one
of a display of the electronic device, the external
electronic device or another external device.

I S T T



S
[ i (S RIR) A ()
e (S IR) A (%)

HAT R E (TR AGE)

patsnap

RTRHEERAFEEDAN NN EDERN B FIREMNGE

US20190115107A1 AFF(AE)A 2019-04-18
US16/146263 HiE A 2018-09-28
=EBFHA L4

SAMSUNG ELECTRONICS CO. , LTD.

SAMSUNG ELECTRONICS CO. , LTD.

[#R]REAA HONG HYUN SU
NAM SANG BEOM
LEE YONG JIN
KBEA HONG, HYUN SU
NAM, SANG BEOM
LEE, YONG JIN
IPCHZES G16H50/30 HO4W4/029 H04W4/02 A61B5/11 A61B5/16 A61B5/00 A61B5/0205
CPCH %S G16H50/30 H04W4/029 H04W4/027 A61B5/1112 A61B5/1118 A61B5/165 A61B5/7425 A61B5/0205
A61B5/486 A61B5/002 A61B5/0022 A61B5/4809 A61B5/7282 A61B5/681 A61B5/6898 H04M2250/12
A61B5/02405 A61B2562/0219 A61B2560/0242 A61B5/02055 A61B5/02438 A61B5/7275 A61B2503/20
A61B2562/0271 A61B2562/029 G16H40/67
R 54 1020170135227 2017-10-18 KR
ShEBEEEE Espacenet  USPTO
RE(F) Vi
E{;i\_ﬁ %%.\Lﬁﬁ. y @Iﬁi’?% ] E%%!éﬁﬂ% ’ Eﬁ%!éﬁ“% ’ *&EEE% ELECTRONIC DEVICE 101 VEHORY 130 + -
BERATRESEFRENVUEEANEENESNEERRE , URE — _A::?f::;”%
S RESHIEZENANIERS YRR  EEREMNEBEHENR , Hhi "l o % [ e
ERHRENETEIEREERBINULERSRENEREREHN o i Toxtcmun woiont 28 | OPERATING SYSTeN 112
ZEFHEERABIENERENSAFEXNESED, BIERBER — = —— COWMMN ;m;;.go T
SRR TR | BT Wi A MR AN WIS | e gy
ESEIENENAFNELER , ARBESEETINEDL —NESHM -

ENEBNNTED -4

SUBSCRIBER
i {DENTIFICATION
UODULE 196

ANTENNA
MODULE
197

&R

AUDIO SENSOR
MODULE MODULE
170 176

TERMINAL
178

CONNECT 10N }

ELECTRONIC
ICE

102

INTERFACE
177

HAPTIC CAMERA
MODULE MODULE
179 180



https://share-analytics.zhihuiya.com/view/c0f12344-1edf-4457-a984-5291c7e704d0
https://worldwide.espacenet.com/patent/search/family/066097113/publication/US2019115107A1?q=US2019115107A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220190115107%22.PGNR.&OS=DN/20190115107&RS=DN/20190115107

