wo 2017/105037 A 1[I I P00 OO O

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2017/105037 A1l

22 June 2017 (22.06.2017) WIPOIPCT

(51) International Patent Classification: (74) Agents: KWON, Hyuk-Rok et al.; 2F, 28, Gyeonghui-
GO6F 9/48 (2006.01) GO6F 9/50 (2006.01) gung-gil, Jongro-gu, Seoul 03175 (KR).

GO6E 3/01 (2006.01) (81) Designated States (uniess otherwise indicated, for every

(21) International Application Number: kind of national protection available): AE, AG, AL, AM,

PCT/KR2016/014418 AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,

. . BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DJ, DK, DM,

(22) International Filing Date: DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
9 December 2016 (09.12.2016) HN, HR, HU, ID, IL, IN. IR, IS, JP, KE, KG, KH, KN,

(25) Filing Language: English KP, KW, KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD,
) ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,

(26) Publication Language: English NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU,

(30) Priority Data: RW, SA, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH,
10-2015-0181707 TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA,

18 December 2015 (18.12.2015) KR M, ZW.

(71) Applicant: SAMSUNG ELECTRONICS CO-, LTD. (84) Designated States (unless otherwise indl'cated, fO}" every
[KR/KR]; 129, Samsung-ro, Yeongtong-gu, Suwon-si, kind of regional protection available). ARIPO (BW, GH,
Gyeonggi-do 16677 (KR). GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,

TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU,

(72) Imventors: CHOIL, Kyuok; #103-1901, 100-8, Ichon-ro, TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
Yongsan-gu, Seoul 04381 (KR). KIM, Heejin, #107- DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
2002, 266, Dongmak-ro, Mapo-gu, Seoul 04153 (KR). LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
KIM, Chulwoo; #101-1602, 246, Gwongwang-ro, Paldal- SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
gu, Suwon-si, Gyeonggi-do 16534 (KR). SHIN, Dongjun; GW, KM, ML, MR, NE, SN, TD, TG).

#102-205, 40, Gosanja-ro 14-gil, Seongdong-gu, Seoul Published:

04750 (KR). KIM, Bo-Keun; #662-803, 346, Macyeong-
ro, Yeongtong-gu, Suwon-si, Gyeonggi-do 16699 (KR).

with international search report (Art. 21(3))

(54) Title: METHOD FOR PERFORMING TASK AND ELECTRONIC DEVICE SUPPORTING THE SAME

DETECT DEFORMATION OF AT LEAST PART OF
ELECTRONIC DEVICE

v

IDENTIFY INFORMATION ON TASK WHICH IS
BEING PERFORMED

v

RESTORE AT LEAST PART OF ELECTRONIC
DEVICE BASED ON AT LEAST IDENTIFIED
INFORMATION ON TASK

I—»701

703

705

(57) Abstract: A method for performing a task in an
electronic device includes: detecting a deformation of
at least a part of the electronic device; identifying in-
formation on a task which is performed in the electron-
ic device; and restoring the at least a part of the elec-
tronic device from which the deformation is detected
based on at least the identified information on the task.



WO 2017/105037 PCT/KR2016/014418

Description

Title of Invention: METHOD FOR PERFORMING TASK AND
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ELECTRONIC DEVICE SUPPORTING THE SAME
Technical Field

The present disclosure relates generally to a method for performing a task and an
electronic device supporting the same.
Background Art

Thanks to the remarkable development of information and communications
technology and semiconductor technology, the distribution and use of electronic
devices (for example, mobile terminals) are rapidly increasing. The electronic devices
did not stay in their respective transitional fields and have been developed into the
stage of convergence embracing fields of other devices. For example, the electronic
devices provide various functions such as a timer function, file transmission, playing
music, playing a video, or the like to users using applications, in addition to a
telephony function.

In recent years, research on flexible electronic devices is being carried out to live up
to users' needs for new and various functions. The flexible electronic device refers to
an electronic device which has a characteristic of having its shape changed like paper.
For example, in the flexible electronic device, an inner configuration including a
display can be bent, folded, or rolled. The flexible electronic device provides a variety
of functions using the characteristic of being flexibly deformed. For example, the
flexible electronic device may provide a function of outputting a screen through an

unfolded portion of the display when the display is folded.
Disclosure of Invention

Solution to Problem

There is a need for various methods for using operations of the flexible electronic
devices based on the unique characteristic of the flexible electronic device.

Various example embodiments of the present disclosure provide a method for
performing a task, which provides a task performance state of an electronic device
using operations of deforming a flexible electronic device and returning the deformed
electronic device to its original state, and an electronic device supporting the same.

The various aspects addressed by the present disclosure are not limited to the above-
mentioned techniques, and other aspects that are not mentioned can be clearly un-
derstood by a person skilled in the art based on the following descriptions.

According to various example embodiments of the present disclosure, a method for

performing a task in an electronic device includes: detecting a deformation of at least a
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part of the electronic device; identifying information on a task which is performed in
the electronic device; and restoring the at least a part of the electronic device from
which the deformation is detected based on at least the identified information on the

task.
According to various example embodiments of the present disclosure, an electronic

device includes: at least one sensor configured to detect a deformation of at least a part
of the electronic device; a driver unit configured to restore the at least deformed part of
the electronic device; and at least one processor electrically connected with the at least
one sensor and the driver unit, and the processor configured to control the driver unit to
detect a deformation of at least a part of the electronic device using the at least one
sensor, to identify information on a task which is performed in the electronic device,
and to restore the at least a part of the electronic device from which the deformation is

detected based on at least the identified information on the task.

Brief Description of Drawings

The above and other aspects of the present disclosure and their attendant advantages,
will be more readily understood and appreciated from the following detailed de-
scription, taken in conjunction with the accompanying drawings, in which like
reference numerals refer to like elements, and wherein:

FIG. 1 is a diagram illustrating an example network environment including an
electronic device according to various example embodiments of the present disclosure;

FIG. 2 is a block diagram illustrating an example electronic device according to
various example embodiments of the present disclosure;

FIG. 3 is a block diagram illustrating an example program module according to
various example embodiments;

FIGs. 4A, 4B, 4C, 4D, 5A, 5B, 6A and 6B are diagrams illustrating an example
method for performing a task according to various example embodiments of the
present disclosure;

FIG. 7 is a flowchart illustrating an example method for performing a task according
to an example embodiment of the present disclosure;

FIG. 8 is a flowchart illustrating an example method for restoring at least a part of the
electronic device according to an example embodiment of the present disclosure;

FIGs. 9A and 9B are diagrams illustrating an example method for restoring at least a
part of the electronic device according to an example embodiment of the present
disclosure;

FIGs. 10A, 10B and 10C are diagrams illustrating an example method for restoring at
least a part of the electronic device according to another example embodiment of the

present disclosure;
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FIGs. 11A, 11B, 12A, 12B, 13A and 13B are diagrams illustrating an example
method for restoring at least a part of the electronic device according to still another

example embodiment of the present disclosure;
FIG. 14 is a flowchart illustrating an example method for performing a task

according to another example embodiment of the present disclosure;

FIGs. 15A, 15B, 15C and 15D are diagrams illustrating an example method for
performing a task according to another example embodiment of the present disclosure;

FIGs. 16A, 16B, 16C and 16D are diagrams illustrating an example method for
performing a task related to a timer function according to an example embodiment of
the present disclosure;

FIGs. 17A, 17B and 17C are diagrams illustrating an example method for performing
a task related to an application update function according to an example embodiment
of the present disclosure;

FIGs. 18A, 18B and 18C are diagrams illustrating an example method for performing
a task related file transmission according to an example embodiment of the present
disclosure;

FIGs. 19A, 19B and 19C are diagrams illustrating an example method for performing
a task related to a charging function according to an example embodiment of the
present disclosure; and

FI1Gs. 20A, 20B, 20C, 20D, 21A, 21B, 21C, 21D and 21E are diagrams illustrating an
example method for performing a task related to an automatic photographing function
of a camera according to an example embodiment of the present disclosure.

Best Mode for Carrying out the Invention

Hereinafter, various example embodiments of the present disclosure will be
described with reference to the accompanying drawings. However, it should be un-
derstood that there is no intent to limit the present disclosure to the various forms
disclosed herein; rather, the present disclosure should be understood to cover various
modifications, equivalents, and/or alternatives of the various example embodiments of
the present disclosure. In describing the drawings, similar reference numerals may be
used to designate similar constituent elements.

As used herein, the expression "have", "may have", "include", or "may include"
refers to the existence of a corresponding feature (e.g., numeral, function, operation, or
constituent element such as component), and does not exclude one or more additional
features.

In the present disclosure, the expression "A or B", "at least one of A or/and B", or
"one or more of A or/and B" may include all possible combinations of the items listed.

For example, the expression "A or B", "at least one of A and B", or "at least one of A
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or B" refers to all of (1) including at least one A, (2) including at least one B, or (3)
including both at least one A and at least one B.

The expression "a first", "a second”, "the first", or "the second" used in various
example embodiments of the present disclosure may modify various components re-
gardless of the order and/or the importance but does not limit the corresponding
components. For example, a first user device and a second user device indicate
different user devices although both of them are user devices. For example, a first
element may be termed a second element, and similarly, a second element may be
termed a first element without departing from the scope of the present disclosure.

It should be understood that when an element (e.g., first element) is referred to as
being (operatively or communicatively) "connected,"” or "coupled,” to another element
(e.g., second element), it may be directly connected or coupled directly to the other
element or any other element (e.g., third element) may be interposed between them. On
the other hand, it may be understood that when an element (e.g., first element) is
referred to as being "directly connected," or "directly coupled” to another element
(second element), there are no other elements (e.g., third element) interposed between
them.

The expression "configured to" used in the present disclosure may be used inter-
changeably with, for example, "suitable for", "having the capacity to", "designed to",
"adapted to", "made to", or "capable of" according to the situation. The term
"configured to" may not necessarily imply "specifically designed to" in hardware. In
some situations, the expression "device configured to" may refer, for example, to a
situation in which the device, together with other devices or components, "is able to".
For example, the phrase "processor adapted (or configured) to perform A, B, and C"
may refer, for example, and without limitation, to a dedicated processor (e.g.
embedded processor) only for performing the corresponding operations or a generic-
purpose processor (e.g., central processing unit (CPU) or application processor (AP))
that can perform the corresponding operations by executing one or more software
programs stored in a memory device.

The terms used herein are merely for the purpose of describing various example em-
bodiments and are not intended to limit the scope of other embodiments. As used
herein, singular forms may include plural forms as well unless the context clearly
indicates otherwise. Unless defined otherwise, all terms used herein, including
technical and scientific terms, have the same meaning as those commonly understood
by a person skilled in the art to which the present disclosure pertains. Such terms as
those defined in a generally used dictionary may be interpreted to have the meanings
equal to the contextual meanings in the relevant field of art, and are not to be in-

terpreted to have ideal or excessively formal meanings unless clearly defined in the
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present disclosure. In some cases, even if the term is defined in the present disclosure it
should not be interpreted to exclude embodiments of the present disclosure.

An electronic device according to various example embodiments of the present
disclosure may include at least one of, for example, a smart phone, a tablet Personal
Computer (PC), a mobile phone, a video phone, an electronic book reader (e-book
reader), a desktop PC, a laptop PC, a netbook computer, a workstation, a server, a
Personal Digital Assistant (PDA), a Portable Multimedia Player (PMP), a MPEG-1
audio layer-3 (MP3) player, a mobile medical device, a camera, and a wearable device.
According to various embodiments, the wearable device may include at least one of an
accessory type (e.g., a watch, a ring, a bracelet, an anklet, a necklace, a glasses, a
contact lens, or a Head-Mounted Device (HMD)), a fabric or clothing integrated type
(e.g., an electronic clothing), a body-mounted type (e.g., a skin pad, or tattoo), and a
bio-implantable type (e.g., an implantable circuit), or the like, but is not limited
thereto.

According to some example embodiments, the electronic device may be a home
appliance. The home appliance may include at least one of, for example, a television, a
Digital Video Disk (DVD) player, an audio, a refrigerator, an air conditioner, a
vacuum cleaner, an oven, a microwave oven, a washing machine, an air cleaner, a set-
top box, a home automation control panel, a security control panel, a TV box (e.g.,
Samsung HomeSync™, Apple TV™, or Google TV™), a game console (e.g., Xbox™
and PlayStation™), an electronic dictionary, an electronic key, a camcorder, and an
electronic photo frame, or the like, but is not limited thereto.

According to another example embodiment, the electronic device may include at
least one of various medical devices (e.g., various portable medical measuring devices
(a blood glucose monitoring device, a heart rate monitoring device, a blood pressure
measuring device, a body temperature measuring device, etc.), a Magnetic Resonance
Angiography (MRA), a Magnetic Resonance Imaging (MRI), a Computed To-
mography (CT) machine, and an ultrasonic machine), a navigation device, a Global
Positioning System (GPS) receiver, an Event Data Recorder (EDR) , a Flight Data
Recorder (FDR) , a Vehicle Infotainment Devices, an electronic devices for a ship
(e.g., a navigation device for a ship, and a gyro-compass), avionics, security devices,
an automotive head unit, a robot for home or industry, an automatic teller's machine
(ATM) in banks, point of sales (POS) in a shop, or internet device of things (e.g., a
light bulb, various sensors, electric or gas meter, a sprinkler device, a fire alarm, a
thermostat, a streetlamp, a toaster, a sporting goods, a hot water tank, a heater, a boiler,
etc.), or the like, but is not limited thereto.

According to some example embodiments, the electronic device may include at least

one of a part of furniture or a building/structure, an electronic board, an electronic
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signature receiving device, a projector, and various kinds of measuring instruments
(e.g., a water meter, an electric meter, a gas meter, and a radio wave meter), or the like,
but is not limited thereto. The electronic device according to various example em-
bodiments of the present disclosure may be a combination of one or more of the afore-
mentioned various devices. The electronic device according to some example em-
bodiments of the present disclosure may be a flexible device. Further, the electronic
device according to an example embodiment of the present disclosure is not limited to
the aforementioned devices, and may include a new electronic device according to the
development of technology.

Hereinafter, an electronic device according to various example embodiments will be
described with reference to the accompanying drawings. As used herein, the term
"user" may indicate a person who uses an electronic device or a device (e.g., an ar-
tificial intelligence electronic device) that uses an electronic device.

FIG. 1 is a diagram illustrating an example electronic device in a network en-
vironment according to various example embodiments of the present disclosure.

An electronic device 101 within a network environment 100, according to various
example embodiments, will be described with reference to FIG. 1. The electronic
device 101 may include a bus 110, a processor (e.g., including processing circuitry)
120, a memory 130, an input/output interface (e.g., including input/output circuitry)
150, a display 160, and a communication interface (e.g., including communication
circuitry) 170. In some example embodiments, the electronic device 101 may omit at
least one of the above elements or may further include other elements.

The bus 110 may include, for example, a circuit for connecting the elements 110 -
170 and transferring communication (e.g., control messages and/or data) between the
elements.

The processor 120 may include various processing circuitry, such as, for example,
and without limitation, at least one or more of a dedicated processor, a Central
Processing Unit (CPU), an Application Processor (AP), and a Communication
Processor (CP). The processor 120, for example, may carry out operations or data
processing relating to control and/or communication of at least one other element of
the electronic device 101.

The memory 130 may include a volatile memory and/or a non-volatile memory. The
memory 130 may store, for example, instructions or data relevant to at least one other
element of the electronic device 101. According to an example embodiment, the
memory 130 may store software and/or a program 140. The program 140 may include,
for example, a kernel 141, middleware 143, an Application Programming Interface
(API) 145, and/or application programs (or "applications") 147. At least some of the
kernel 141, the middleware 143, and the API 145 may be referred to as an Operating
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[43] The kernel 141 may control or manage system resources (e.g., the bus 110, the

[44]

[45]

[46]

[47]

[48]

[49]

processor 120, or the memory 130) used for performing an operation or function im-
plemented by the other programs (e.g., the middleware 143, the API 145, or the ap-
plication programs 147). Furthermore, the kernel 141 may provide an interface through
which the middleware 143, the API 145, or the application programs 147 may access
the individual elements of the electronic device 101 to control or manage the system
resources.

The middleware 143, for example, may function as an intermediary for allowing the
API 145 or the application programs 147 to communicate with the kernel 141 to
exchange data.

In addition, the middleware 143 may process one or more operation requests
received from the application program 147 based on priority. For example, the
middleware 143 may give priority to use the system resources of the electronic device
101 (for example, the bus 110, the processor 120, the memory 130, and the like) to at
least one of the application programs 147. For example, the middleware 143 may
perform scheduling or load balancing with respect to the one or more operation
requests by processing the one or more operation requests based on the priority given
to the at least one application program.

The API 145 is an interface through which the applications 147 control functions
provided from the kernel 141 or the middleware 143, and may include, for example, at
least one interface or function (e.g., instruction) for file control, window control, image
processing, or text control.

The input/output interface 150, for example, may include various input/output
circuitry configured to function as an interface that may transfer instructions or data
input from a user or another external device to the other element(s) of the electronic
device 101. Furthermore, the input/output interface 150 may output the instructions or
data received from the other element(s) of the electronic device 101 to the user or
another external device.

The display 160 may include, for example, a Liquid Crystal Display (LCD), a Light
Emitting Diode (LED) display, an Organic Light Emitting Diode (OLED) display, a
Micro Electro Mechanical System (MEMS) display, or an electronic paper display, or
the like, but is not limited thereto. The display 160, for example, may display various
types of content (e.g., text, images, videos, icons, or symbols) for the user. The display
160 may include a touch screen and receive, for example, a touch, gesture, proximity,
or hovering input using an electronic pen or the user's body part.

The communication interface 170, for example, may include various communication

circuitry configured to set communication between the electronic device 101 and an
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external device (e.g., the first external electronic device 102, the second external
electronic device 104, or a server 106). For example, the communication interface 170
may be connected to a network 162 through wireless or wired communication to com-
municate with the external device (e.g., the second external electronic device 104 or
the server 106).

The wireless communication may use at least one of, for example, Long Term
Evolution (LTE), LTE-Advance (LTE-A), Code Division Multiple Access (CDMA),
Wideband CDMA (WCDMA), Universal Mobile Telecommunications System
(UMTS), WiBro (Wireless Broadband), and Global System for Mobile Commu-
nications (GSM), as a cellular communication protocol. In addition, the wireless com-
munication may include, for example, short range communication 164. The short-
range communication 164 may be performed by using at least one of, for example, Wi-
Fi, Bluetooth, Bluetooth low energy (BLE), Near Field Communication (NFC), and
Global Navigation Satellite System (GNSS). The GNSS may include at least one of,
for example, a Global Positioning System (GPS), a Global Navigation Satellite System
(Glonass), a Beidou Navigation Satellite System (hereinafter referred to as "Beidou"),
and a European Global Satellite-based Navigation System (Galileo), according to a use
area, a bandwidth, or the like. Hereinafter, in the present disclosure, the "GPS" may be
interchangeably used with the "GNSS". The wired communication may include at least
one of, for example, a Universal Serial Bus (USB), a High Definition Multimedia
Interface (HDMI), Recommended Standard 232 (RS-232), and a Plain Old Telephone
Service (POTS). The network 162 may include at least one of a communication
network such as a computer network (e.g., a LAN or a WAN), the Internet, and a
telephone network.

Each of the first and second external electronic apparatuses 102 and 104 may be of a
type identical to or different from that of the electronic apparatus 101. According to an
example embodiment, the server 106 may include a group of one or more servers.
According to various example embodiments, all or some of the operations performed
in the electronic device 101 may be performed in another electronic device or a
plurality of electronic devices (e.g., the electronic devices 102 and104 or the server
106). According to an example embodiment, when the electronic device 101 has to
perform some functions or services automatically or in response to a request, the
electronic device 101 may make a request for performing at least some functions
relating thereto to another device (e.g., the electronic device 102 or 104 or the server
106) instead of performing the functions or services by itself or in addition. Another
electronic apparatus may execute the requested functions or the additional functions,
and may deliver a result of the execution to the electronic apparatus 101. The

electronic device 101 may process the received result as it is or additionally to provide
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the requested functions or services. To achieve this, for example, cloud computing, dis-
tributed computing, or client-server computing technology may be used.

FIG. 2 is a block diagram illustrating an example electronic device according to
various example embodiments of the present disclosure.

FIG. 2 is a block diagram of an electronic device 201 according to various example
embodiments. For example, the electronic apparatus 201 may include the whole or part
of the electronic apparatus 101 illustrated in FIG. 1. The electronic device 201 may
include at least one processor (e.g., Application Processor (AP)) (e.g., including
processing circuitry) 210, a communication module (e.g., including communication
circuitry) 220, a Subscriber Identification Module (SIM) 224, a memory 230, a sensor
module 240, an input device (e.g., including input circuitry) 250, a display 260, an
interface (e.g., including interface circuitry) 270, an audio module 280, a camera
module 291, a power management module 295, a battery 296, an indicator 297, and a
motor 298.

The processor 210 may include various processing circuitry configured to control a
plurality of hardware or software components connected to the processor 210 by
driving an operating system or an application program and perform processing of
various pieces of data and calculations. The processor 210 may be implemented by, for
example, and without limitation, various processing circuitry (e.g., a dedicated
processor, CPU, or the like) implemented as a System on Chip (SoC). According to an
example embodiment, the processor 210 may further include a Graphic Processing
Unit (GPU) and/or an image signal processor. The processor 210 may include at least
some (e.g., a cellular module 221) of the elements illustrated in FIG. 2. The processor
210 may load, into a volatile memory, instructions or data received from at least one
(e.g., a non-volatile memory) of the other elements and may process the loaded in-
structions or data, and may store various data in a non-volatile memory.

The communication module 220 may have a configuration equal or similar to that of
the communication interface 170 of FIG. 1. The communication module 220 may
include various communication circuitry, such as, for example, and without limitation,
at least one of the cellular module 221, a Wi-Fi module 223, a Bluetooth (BT) module
225, a Bluetooth low energy (BLE) module 226, a GNSS module 227 (e.g., a GPS
module, a Glonass module, a Beidou module, or a Galileo module), an NFC module
228, and a Radio Frequency (RF) module 229.

The cellular module 221 may provide a voice call, image call, a text message service,
or an Internet service through, for example, a communication network. According to
an example embodiment, the cellular module 221 may distinguish between and au-
thenticate electronic devices 201 within a communication network using a subscriber

identification module (for example, the SIM card 224). According to an example em-
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bodiment of the present disclosure, the cellular module 221 may perform at least some
of the functions that the processor 210 may provide. According to an example em-
bodiment, the cellular module 221 may include a Communication Processor (CP).

Each of the Wi-Fi module 223, the BT module 225, the Bluetooth low energy
module 226, the GNSS module 227, and the NFC module 228 may include, for
example, a processor for processing data transmitted and received through the relevant
module. According to some example embodiments of the present disclosure, at least
some (e.g., two or more) of the cellular module 221, the Wi-Fi module 223, the BT
module 225, the GNSS module 227, and the NFC module 228 may be included in one
Integrated Chip (IC) or IC package.

The RF module 229 may transmit/receive, for example, a communication signal (for
example, an RF signal). The RF module 229 may include, for example, a transceiver, a
Power Amplifier Module (PAM), a frequency filter, a Low Noise Amplifier (LNA),
and an antenna. According to another embodiment of the present disclosure, at least
one of the cellular module 221, the Wi-Fi module 223, the BT module 225, the
Bluetooth low energy module 226, the GNSS module 227, and the NFC module 228
may transmit and receive RF signals through a separate RF module.

The subscriber identification module 224 may include, for example, a card including
a subscriber identity module and/or an embedded SIM, and may contain unique identi-
fication information (e.g., an Integrated Circuit Card Identifier (ICCID)) or subscriber
information (e.g., an International Mobile Subscriber Identity (IMSI)).

The memory 230 (for example, the memory 130) may include, for example, an
internal memory 232 and/or an external memory 234. The embedded memory 232 may
include at least one of a volatile memory (for example, a Dynamic Random Access
Memory (DRAM), a Static RAM (SRAM), a Synchronous Dynamic RAM (SDRAM),
and the like) and a non-volatile memory (for example, a One Time Programmable
Read Only Memory (OTPROM), a Programmable ROM (PROM), an Erasable and
Programmable ROM (EPROM), an Electrically Erasable and Programmable ROM
(EEPROM), a mask ROM, a flash ROM, a flash memory (for example, a NAND flash
memory or a NOR flash memory), a hard disc drive, a Solid State Drive (SSD), and the
like).

The external memory 234 may further include a flash drive, for example, a Compact
Flash (CF), a Secure Digital (SD), a Micro Secure Digital (Micro-SD), a Mini Secure
Digital (Mini-SD), an eXtreme Digital (xD), a memory stick, or the like. The external
memory 234 may be functionally and/or physically connected to the electronic
apparatus 201 through various interfaces.

The sensor module 240 may measure a physical quantity or detect an operation state

of the electronic device 201, and may convert the measured or detected information
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into an electrical signal. For example, the sensor module 240 may include at least one
of a gesture sensor 240A, a gyro sensor 240B, an atmospheric pressure sensor 240C, a
magnetic sensor 240D, an acceleration sensor 240E, a grip sensor 240F, a proximity
sensor 240G, a color sensor 240H (for example, a Red/Green/Blue (RGB) sensor), a
biometric sensor 2401, a temperature/humidity sensor 240J, a light sensor 240K, and an
Ultra Violet (UV) sensor 240M. Additionally or alternatively, the sensor module 240
may include, for example, an E-nose sensor, an electromyography (EMG) sensor, an
electroencephalogram (EEG) sensor, an electrocardiogram (ECG) sensor, an Infrared
(IR) sensor, an iris sensor, and/or a fingerprint sensor. The sensor module 240 may
further include a control circuit for controlling one or more sensors included therein. In
some example embodiments of the present disclosure, the electronic apparatus 201
may further include a processor configured to control the sensor module 240 as a part
of or separately from the processor 210, and may control the sensor module 240 while
the processor 210 is in a sleep state.

The input device 250 may include various input circuitry, such as, for example, and
without limitation, one or more of a touch panel 252, a (digital) pen sensor 254, a key
256, or an ultrasonic input device 258. The touch panel 252 may use at least one of, for
example, a capacitive type, a resistive type, an infrared type, and an ultrasonic type.
Also, the touch panel 252 may further include a control circuit. The touch panel 252
may further include a tactile layer and provide a tactile reaction to the user.

The (digital) pen sensor 254 may include, for example, a recognition sheet which is a
part of the touch panel or is separated from the touch panel. The key 256 may include,
for example, a physical button, an optical key or a keypad. The ultrasonic input device
258 may detect ultrasonic wavers generated by an input tool through a microphone (for
example, a microphone 288) and identify data corresponding to the detected ultrasonic
waves.

The display 260 (for example, the display 160) may include a panel 262, a hologram
device 264 or a projector 266. The panel 262 may include a configuration that is
identical or similar to the display 160 illustrated in FIG. 1. The panel 262 may be im-
plemented to be, for example, flexible, transparent, or wearable. The panel 262 and the
touch panel 252 may be implemented as one module. The hologram 264 may show a
three dimensional image in the air by using an interference of light. The projector 266
may display an image by projecting light onto a screen. The screen may be located, for
example, inside or outside the electronic apparatus 201. According to an example em-
bodiment, the display 260 may further include a control circuit for controlling the
panel 262, the hologram device 264, or the projector 266.

The interface 270 may include various interface circuitry, such as, for example, and

without limitation, one or more of a High-Definition Multimedia Interface (HDMI)
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272, a Universal Serial Bus (USB) 274, an optical interface 276, or a D-subminiature
(D-sub) 278. The interface 270 may be included in, for example, the communication
interface 170 illustrated in FIG. 1. Additionally or alternatively, the interface 270 may
include other interface circuitry, such as, for example, and without limitation, a Mobile
High-definition Link (MHL) interface, a Secure Digital (SD) card/Multi-Media Card
(MMC) interface, or an Infrared Data Association (IrDA) standard interface.

The audio module 280 may bilaterally convert, for example, a sound and an electrical
signal. At least some elements of the audio module 280 may be included in, for
example, the input/output interface 150 illustrated in FIG. 1. The audio module 280
may process sound information which is input or output through, for example, a
speaker 282, a receiver 284, earphones 286, the microphone 288 or the like.

The camera module 291 is a device which may photograph a still image and a
dynamic image. According to an example embodiment, the camera module 291 may
include one or more image sensors (for example, a front sensor or a back sensor), a
lens, an Image Signal Processor (ISP) or a flash (for example, LED or xenon lamp).

The power management module 295 may manage, for example, power of the
electronic device 201. According to an example embodiment, the power management
module 295 may include a Power Management Integrated Circuit (PMIC), a charger
Integrated Circuit (IC), or a battery or fuel gauge. The PMIC may use a wired and/or
wireless charging method. Examples of the wireless charging method may include, for
example, a magnetic resonance method, a magnetic induction method, an electro-
magnetic method, and the like. Additional circuits (e.g., a coil loop, a resonance
circuit, a rectifier, etc.) for wireless charging may be further included. The battery
gauge may measure, for example, a residual quantity of the battery 296, and a voltage,
a current, or a temperature during the charging. The battery 296 may include, for
example, a rechargeable battery or a solar battery.

The indicator 297 may display a particular state (e.g., a booting state, a message
state, a charging state, or the like) of the electronic apparatus 201 or a part (e.g., the
processor 210). The motor 298 may convert an electrical signal into mechanical
vibration, and may generate vibration, a haptic effect, or the like. Although not il-
lustrated, the electronic apparatus 201 may include a processing unit (e.g., a GPU) for
supporting a mobile television (TV). The processing unit for supporting mobile TV
may, for example, process media data according to a certain standard such as Digital
Multimedia Broadcasting (DMB), Digital Video Broadcasting (DVB), or mediaFLO™.

Each of the above-described component elements of hardware according to the
present disclosure may be configured with one or more components, and the names of
the corresponding component elements may vary based on the type of electronic

device. The electronic device according to various example embodiments of the
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present disclosure may include at least one of the aforementioned elements. Some
elements may be omitted or other additional elements may be further included in the
electronic device. Also, some of the hardware components according to various
example embodiments may be combined into one entity, which may perform functions
identical to those of the relevant components before the combination.

According to various example embodiments, the electronic device 101 may further
comprise a driver unit configured to restore the at least deformed part of the electronic
device. For example, the driver unit may include at least one of hinge unit or an
element (or a material) which expands or contracts by applying an external power to
the electronic device 101. According to various example embodiments, the element (or
the material) which expands or contracts by applying an external power to the
electronic device 101 may e embodied by ionic polymer-metal composite or shape
memory alloys, or the like.

FIG. 3 is a block diagram illustrating an example program module according to
various example embodiments of the present disclosure.

According to an example embodiment, the program module 310 (for example, the
program 140) may include an Operating System (OS) for controlling resources related
to the electronic device (for example, the electronic device 101) and/or various ap-
plications (for example, the application programs 147) executed in the operating
system. The operating system may be, for example, Android, i10S, Windows, Symbian,
Tizen, Bada, or the like.

The program module 310 may include a kernel 320, middleware 330, an API 360,
and/or an application 370. At least some of the program module 310 may be preloaded
on the electronic apparatus, or may be downloaded from an external electronic
apparatus (e.g., the electronic apparatus 102 or 104, or the server 106).

The kernel 320 (e.g., the kernel 141) may include, for example, a system resource
manager 321 and/or a device driver 323. The system resource manager 321 may
perform the control, allocation, retrieval, or the like of system resources. According to
an example embodiment of the present disclosure, the system resource manager 321
may include a process manager, a memory manager, a file system manager, or the like.
The device driver 323 may include, for example, a display driver, a camera driver, a
Bluetooth driver, a shared memory driver, a USB driver, a keypad driver, a Wi-Fi
driver, an audio driver, or an Inter-Process Communication (IPC) driver.

The middleware 330 may provide a function required by the applications 370 in
common or provide various functions to the applications 370 through the API 360 so
that the applications 370 can efficiently use limited system resources within the
electronic device. According to an example embodiment, the middleware 330 (for

example, the middleware 143) may include, for example, at least one of a runtime
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library 335, an application manager 341, a window manager 342, a multimedia
manager 343, a resource manager 344, a power manager 345, a database manager 346,
a package manager 347, a connectivity manager 348, a notification manager 349, a
location manager 350, a graphic manager 351, and a security manager 352.

The runtime library 335 may include a library module that a compiler uses in order to
add a new function through a programming language while the applications 370 are
being executed. The runtime library 335 may perform input/output management,
memory management, the functionality for an arithmetic function, or the like.

The application manager 341 may manage, for example, the life cycle of at least one
of the applications 370. The window manager 342 may manage Graphical User
Interface (GUI) resources used for the screen. The multimedia manager 343 may
determine a format required to reproduce various media files, and may encode or
decode a media file by using a coder/decoder (codec) appropriate for the relevant
format. The resource manager 344 may manage resources, such as a source code, a
memory, a storage space, and the like of at least one of the applications 370.

The power manager 345 may operate together with a Basic Input/Output System
(BIOS) to manage a battery or power and may provide power information required for
the operation of the electronic device. The database manager 346 may generate, search
for, and/or change a database to be used by at least one of the applications 370. The
package manager 347 may manage the installation or update of an application dis-
tributed in the form of a package file.

The connectivity manager 348 may manage a wireless connection such as, for
example, Wi-Fi or Bluetooth. The notification manager 349 may display or notify of
an event, such as an arrival message, an appointment, a proximity notification, and the
like, in such a manner as not to disturb the user. The location manager 350 may
manage location information of the electronic apparatus. The graphic manager 351
may manage a graphic effect, which is to be provided to the user, or a user interface
related to the graphic effect. The security manager 352 may provide various security
functions required for system security, user authentication, and the like. According to
an embodiment of the present disclosure, when the electronic apparatus (e.g., the
electronic apparatus 101) has a telephone call function, the middleware 330 may
further include a telephony manager for managing a voice call function or a video call
function of the electronic apparatus.

The middleware 330 may include a middleware module that forms a combination of
various functions of the above-described elements. The middleware 330 may provide a
module specialized for each type of OS in order to provide a differentiated function.
Also, the middleware 330 may dynamically delete some of the existing elements, or

may add new elements.
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The API 360 (e.g., the API 145) is, for example, a set of API programming functions,
and may be provided with a different configuration based on an OS. For example, in
the case of Android or i10S, one API set may be provided for each platform. In the case
of Tizen, two or more API sets may be provided for each platform.

The applications 370 (for example, the application program 147) may include, for
example, one or more applications which can provide functions such as home 371,
dialer 372, SMS/MMS 373, Instant Message (IM) 374, browser 375, camera 376,
alarm 377, contacts 378, voice dialer 379, email 380, calendar 381, media player 382,
album 383, clock 384, health care (for example, measure exercise quantity or blood
sugar), or environment information (for example, atmospheric pressure, humidity, or
temperature information).

According to an example embodiment of the present disclosure, the applications 370
may include an application (hereinafter, referred to as an "information exchange ap-
plication” for convenience of description) supporting information exchange between
the electronic apparatus (e.g., the electronic apparatus 101) and an external electronic
apparatus (e.g., the electronic apparatus 102 or 104). The application associated with
information exchange may include, for example, a notification relay application for
forwarding specific information to an external electronic device, or a device
management application for managing an external electronic device.

For example, the notification relay application may include a function of delivering,
to the external electronic apparatus (e.g., the electronic apparatus 102 or 104), noti-
fication information generated by other applications (e.g., an SMS/MMS application,
an email application, a health care application, an environmental information ap-
plication, etc.) of the electronic apparatus 101. Further, the notification relay ap-
plication may receive notification information from, for example, an external
electronic device and provide the received notification information to a user.

The device management application may manage (for example, install, delete, or
update), for example, a function for at least a part of the external electronic device (for
example, the electronic device 102 or 104) communicating with the electronic device
(for example, turning on/off the external electronic device itself (or some elements
thereof) or adjusting brightness (or resolution) of a display), applications executed in
the external electronic device, or services provided from the external electronic device
(for example, a telephone call service or a message service).

According to an example embodiment, the applications 370 may include applications
(for example, a health care application of a mobile medical appliance or the like)
designated according to attributes of the external electronic device 102 or 104.
According to an example embodiment of the present disclosure, the application 370

may include an application received from the external electronic apparatus (e.g., the
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server 106, or the electronic apparatus 102 or 104). According to an embodiment of the
present disclosure, the application 370 may include a preloaded application or a third
party application which can be downloaded from the server. Names of the elements of
the program module 310, according to the above-described example embodiments of
the present disclosure, may change depending on the type of OS.

According to various example embodiments of the present disclosure, at least some
of the program module 310 may be implemented in software, firmware, hardware, or a
combination of two or more thereof. At least some of the program module 310 may be
implemented (e.g., executed) by, for example, the processor (e.g., the processor 210).
At least some of the program module 310 may include, for example, a module, a
program, a routine, a set of instructions, and/or a process for performing one or more
functions.

The term "module"” as used herein may, for example, refer to a unit including one of
hardware, software, and firmware or a combination of two or more of them. The
"module” may be interchangeably used with, for example, the term "unit", "logic",
"logical block", "component", or "circuit". The "module” may be a minimum unit of an
integrated component element or a part thereof. The "module’ may be a minimum unit
for performing one or more functions or a part thereof. The "module” may be me-
chanically or electronically implemented. For example, the "module” according to the
present disclosure may include, for example, and without limitation, at least one of a
dedicated processor, a CPU, an Application-Specific Integrated Circuit (ASIC) chip, a
Field-Programmable Gate Arrays (FPGA), and a programmable-logic device for
performing operations which has been known or are to be developed hereinafter.

The module or the program module, according to various example embodiments,
may: include one or more elements described above; exclude some of them; or further
include other elements. The operations performed by the module, the program module,
or other elements, according to various example embodiments, may be executed in a
sequential, parallel, iterative, or heuristic method. In addition, some operations may be
executed in a different order, or may be omitted, or other operations may be added. In
addition, the embodiments disclosed in the present disclosure are intended for the ex-
planation and understanding of the technical matter, and shall not limit the scope of the
technology described in the present disclosure. Accordingly, the scope of the present
disclosure should be construed to encompass all modifications or various other em-
bodiments based on the technical concept of the present disclosure.

In addition, the example embodiments disclosed in the present disclosure are
intended for the explanation and understanding of the disclosed technical matter, and
shall not limit the scope of various example embodiments of the present disclosure.

Therefore, the scope of various example embodiments of the present disclosure should
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be understood to encompass all modifications or various other embodiments based on
the technical concept of the various embodiments of the present disclosure.

According to various example embodiments of the present disclosure, an electronic
device may include: at least one sensor configured to detect a deformation of at least a
part of the electronic device; a driver unit configured to restore the at least deformed
part of the electronic device; and at least one processor electrically connected with the
at least one sensor and the driver unit, and the processor may be configured to control
the driver unit to detect a deformation of at least a part of the electronic device using
the at least one sensor, to identify information on a task which is performed in the
electronic device, and to restore the at least a part of the electronic device from which
the deformation is detected based on at least the identified information on the task.

In an example embodiment, the processor may detect at least one of bending, folding,
and rolling of the at least a part of the electronic device using the at least one sensor.

In an example embodiment, the processor may determine whether the task is a task
which is designated for restoring the at least a part of the electronic device or not, and
the task designated for restoring the at least a part of the electronic device may include
a task for which a task performance time is determined when the task is started.

In an example embodiment, the task designated for restoring the at least a part of the
electronic device may include a task related to a timer function, a task related to an ap-
plication update, a task related to file transmission, a task related to file download, a
task related to an automatic photographing function of a camera, and a task related to a
charging function.

In an example embodiment, the processor may determine whether it is possible to
perform the task designated for restoring the at least a part of the electronic device,
and, when it is determined that it is possible to perform the task designated for
restoring the at least a part of the electronic device, may start performing the task
designated for restoring the at least a part of the electronic device.

In an example embodiment, the processor may determine whether to restore the at
least a part of the electronic device from which the deformation is detected based on at
least the identified information of the task, when it is determined that the at least a part
of the electronic device from which the deformation is detected is restored, the
processor may restore the at least a part of the electronic device from which the de-
formation is detected by performing the task; and when it is determined that the at least
a part of the electronic device from which the deformation is detected is not restored,
the processor may perform the task while maintaining the deformation of the at least a
part of the electronic device.

In an example embodiment, the processor may detect that the at least a part of the

electronic device is deformed to form a predetermined angle using the at least one
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sensor, and may identify a task performance time which remains until the identified
task is completed at a specified timer interval, may determine whether a change rate of
the task performance time remaining until the identified task is completed is constant
or not, may determine an angle per unit time for restoring the at least a part of the
electronic device from which the deformation is detected, when the change rate of the
task performance time remaining until the identified task is completed is constant, may
restore the at least a part of the electronic device from which the deformation is
detected from the predetermined angle at an equiangular velocity, and, when the
change rate of the task performance time remaining until the identified task is
completed is variable, may restore the at least a part of the electronic device from
which the deformation is detected from the predetermined angle at a variable angular
velocity.

In an example embodiment, the processor may determine whether the determined
angle per unit time is greater than or equal to a specified angle, when the determined
angle per unit time is greater than or equal to the specified angle, the processor may
restore the at least a part of the electronic device by the determined angle per unit time;
and, when the determined angle per unit time is less than the specified angle, may stop
restoring the at least a part of the electronic device until the determined angle per unit
time is equal to the specified angle, and may restore the at least a part of the electronic
device from a time when the determined angle per unit time is equal to the specified
angle.

In an example embodiment, after detecting the deformation of the at least a part of
the electronic device, the processor may determine whether to restore the at least a part
of the electronic device based on whether there is a user input or a movement of the
electronic device.

In an example embodiment, the processor may set a performance time of the task as a
fixed time based on at least the deformation of the at least a part of the electronic
device, or may set the performance time of the task based on at least one of a degree of
deformation of the at least a part of the electronic device, a number of times the at least
a part of the electronic device is deformed, and a time during which a user contacts the
at least a part of the electronic device.

FIGs. 4A, 4B, 4C, 4D, 5A, 5B, 6A and 6B are diagrams illustrating an example
method for performing a task according to various example embodiments of the
present disclosure.

Referring to FIGs. 4A to 6B, in an example embodiment, the electronic device 101
may be a flexible electronic device 101. For example, the electronic device 101 may be
a flexible electronic device having at least one inner configuration, for example, a

housing, a display, a substrate including a circuit for driving the electronic device,
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deformed flexibly (or like paper).

In an example embodiment, the electronic device 101 may be deformed into a bent
shape, a folded shape, or a rolled shape. For example, at least a part of the electronic
device 101 may be bent by an external pressure (for example, a user input) or inner
driving (for example, power supply to an inner configuration which is deformed when
power is supplied). In another example, a state in which at least a part of the electronic
device 101 is bent by more than a specified angle based on the degree of bending of
the electronic device may be defined as a folded state. In still another example, a state
in which at least some regions (or areas) of the electronic device 101 are bent by more
than designated regions (or areas) may be defined as a rolled state. However, the
definition of the deformed shape of the electronic device 101 is not limited to this. For
example, the electronic device 101 may be deformed into various shapes having
flexibility in addition to the bent (or crooked), folded, or rolled shape.

In an example embodiment, the electronic device 101 may restore the at least
deformed part by performing a designated task in the state in which the at least a part
of the electronic device 101 is deformed. In an example embodiment, the electronic
device 101 may have at least a part thereof deformed by a user input (or a pressure or
force). For example, at least a part of the electronic device 101 may be bent, folded, or
rolled by a user. In an example embodiment, when a timer function is performed by a
user input with at least a part of the electronic device 101 being deformed, the
electronic device 101 may restore the at least deformed part of the electronic device
101 by performing a task related to the timer function. For example, as a time set in the
timer function passes (or by reflecting the elapsed time), the electronic device 101 may
restore the at least deformed part of the electronic device 101.

In an example embodiment, FIGs. 4A to 4D illustrate an example of restoring at least
a deformed part of the electronic device 101 by performing a designated task in a state
in which the at least a part of the electronic device 101 is bent. In an example em-
bodiment, the electronic device 101 may include a hinge unit 410 comprising a hinge
for folding or restoring at least a part of the electronic device 101. For example, the
electronic device 101 may have at least a part of the electronic device 101 folded or
restored with reference to the hinge unit 410. In an example embodiment, the
electronic device 101 may include a plurality of hinge units and may be folded by
various angles or restored by the plurality of hinge units. FIGs. 4A to 4D illustrate the
electronic device 101 folded in one direction with reference to one hinge unit 410. In
another example embodiment, however, when the electronic device 101 includes an
additional hinge unit disposed, for example, perpendicularly to the direction of the
hinge unit 410 penetrating through the electronic device 101, the electronic device 101

may be folded in a direction perpendicular to the folding direction of the electronic
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device 101 in FIGs. 4A to 4D. However, this should not be considered as limiting.

In an example embodiment, when at least a part of the electronic device 101 is folded
by a predetermined angle by the user as illustrated in FIG. 4B, the electronic device
101 may perform a restoring operation by performing a task designated for restoring.

In an example embodiment, the task designated for the restoring operation may
include a task for which a task performance time is specified at the same time when the
task is performed (or at the same when the task is started). The task performance time
may vary based on a user setting or a task (for example, a type of task, a task charac-
teristic). In another example embodiment, the task designated for the restoring
operation may include a task which is scheduled to be completed when the task is
started. In still another embodiment, the task designated for the restoring operation
may include a task for which a task completion time is estimated (or calculated) when
the task is started. For example, the task designated for the restoring operation may
include at least one of a task related to a timer function, a task related to an application
update, a task related to file transmission, a task related to a file download, a task
related to an automatic photographing function of a camera, and a task related to a
charging function. However, this should not be considered as limiting. In an example
embodiment, the task designated for the restoring operation may be designated by a
user input. For example, in the example of a function of executing a music file, the
electronic device 101 may endlessly repeat a music file set based on a user setting or
may play only a limited number of music files and end the playing. In an example em-
bodiment, when a limited number of music files are set to be played and ended, a task
performance time, for example, a time for plying the music file, is specified. Therefore,
the playing the limited number of music files may correspond to the task designated for
the restoring operation.

In an example embodiment, the electronic device 101 may perform the operation of
restoring the at least folded part of the electronic device 101, for example, the
operation of unfolding, by performing the task designated for restoring. For example,
the electronic device 101 may perform the operation of unfolding the at least folded
part of the electronic device 101 based on a time required to perform the task
designated for restoring or a performance speed of the task. For example, when the
task is started with at least a part of the electronic device 101 being folded by an angle
0, as illustrated in FIG. 4B, the at least a part of the electronic device 101 may be
unfolded to form an angle 0,, which is smaller than the angle 0,, as illustrated in FIG.
4C, as the task performance time passes. In another example, when the task is
completed with the at least a part of the electronic device 101 being folded by the angle
0, as illustrated in FIG. 4C, the electronic device 101 may be unfolded to be horizontal
(or flat) with the ground as illustrated in FIG. 4D.
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In an example embodiment, when at least a part of the electronic device 101 is folded
while the task designated for restoring is being performed, the electronic device 101
may unfold the at least folded part of the electronic device 101 based on a remaining
time of the total task performance time. In another example embodiment, when the
electronic device 101 detects that at least a part of the electronic device 101 is folded
and determines that it is possible to perform the task designated for restoring, the
electronic device 101 may unfold the at least folded part of the electronic device 101 at
the same of starting performing the designated task. However, this should not be
considered as limiting.

In an example embodiment, FIGs. 5A and 5B illustrate an example of restoring at
least a part of the electronic device 101 by performing a designated task in a state in
which the at least a part of the electronic device 101 is bent.

For example, as the performance time of the designated task passes in the state in
which at least a part of the electronic device 101 is bent as illustrated in FIG. 5A, the at
least bent part of the electronic device 101 may be unbent as illustrated in FIG. 5B.
FIGs. 5A and 5B illustrate an example of at least a part of the electronic device 101
being bent with reference to the center of the electronic device 101, but this should not
be considered as limiting. For example, the at least a part of the electronic device 101
may be bent in various shapes.

In an example embodiment, FIGs. 6A and 6B illustrate an example of restoring at
least a part of the electronic device 101 by performing a designated task in a state in
which the at least a part of the electronic device 101 is rolled.

For example, as the performance time of the designated task passes in the state in
which at least a part of the electronic device 101 is rolled as illustrated in FIG. 6A, the
at least rolled part of the electronic device 101 may be unrolled as illustrated in FIG.
6B. In an example embodiment, the electronic device 101 may further include a
receiver (not shown) to receive the at least rolled part of the electronic device 101
when the at least a part of the electronic device 101 is rolled, although it is not il-
lustrated. When the electronic device 101 further includes the receiver, the at least a
part of the electronic device 101 received in the receiver may be extended to the
outside of the receiver by performing the designated task in the state in which the at
least a part of the electronic device 101 is included (or received) in the receiver.
However, this should not be considered as limiting.

FIG. 7 is a flowchart illustrating an example method for performing a task according
to an example embodiment of the present disclosure.

Referring to FIG. 7, in operation 701, the electronic device (for example, the
processor 120) may detect a deformation of at least a part of the electronic device 101.

In an example embodiment, the electronic device (for example, the processor 120)
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may be a flexible electronic device which can have at least a part thereof deformed.
For example, the electronic device 101 may include at least one inner configuration
having a characteristic of being flexibly deformed (or like paper), for example, a
housing, a display, a substrate including a circuit for driving the electronic device, or
the like. In an example embodiment, at least a part of the electronic device may be
deformed into a bent shape, a folded shape, or a rolled shape.

In an example embodiment, the electronic device (for example, the processor 120)
may detect a deformation of at least a part of the electronic device 101 using at least
one sensor. In an example embodiment, the at least one sensor for detecting the de-
formation of the at least a part of the electronic device 101 may include various sensors
such as a bend sensor, an acceleration sensor 240E, a gyro sensor 240B, a geomagnetic
sensor, or the like. For example, the bend sensor may be disposed on at least one of a
front surface and a rear surface of the display 160 of the electronic device, and may be
implemented in various forms like an electric resistance type sensor using an electric
resistance, a micro optical fiber sensor using a strain rate of an optical fiber, or the like.
In another example, the acceleration sensor 240E may detect a deformation of at least a
part of the electronic device 101 by measuring acceleration and an acceleration
direction of the at least a part of the electronic device 101, which are changed when the
at least a part of the electronic device 101 is deformed. In still another example, the
gyro sensor 240B may detect a deformation of at least a part of the electronic device
101 by measuring a rotation of the at least a part of the electronic device 101. In yet
another example, the geomagnetic sensor may detect a deformation of at least a part of
the electronic device 101 by measuring an azimuth of the at least a part of the
electronic device 101 using a 2-axis or 3-axis fluxgate. However, the sensor for
detecting the deformation of the at least a part of the electronic device 101 is not
limited to these sensors, and various sensors may be utilized. For example, the
electronic device 101 may detect a deformation of at least a part of the electronic
device 101 using an infrared sensor, an ultrasonic sensor, a proximity sensor, or the
like.

In an example embodiment, operation 701 of detecting the deformation of the at least
a part of the electronic device 101 may further include a process of obtaining in-
formation on the deformation of the at least a part of the electronic device 101 (for
example, information on the degree of deformation), in addition to the process of
detecting the deformation/non-deformation of the at least a part of the electronic device
101. In another example, the process of obtaining the information on the deformation
of the at least a part of the electronic device 101 may be included in a process of
restoring the at least deformed part of the electronic device 101 in operation 705, and

the process of detecting only the deformation/non-deformation of the at least a part of
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the electronic device 101 may be included in the process of detecting the deformation
of the at least a part of the electronic device in process 701. However, this should not
be considered as limiting.

In operation 703, the electronic device (for example, the processor 120) may identify
information on a task which is being performed.

In an example embodiment, the electronic device (for example, the processor 120)
may identify information on a task which is being performed in the electronic device
101. For example, the electronic device (for example, the processor 120) may
determine whether the task currently performed in the electronic device 101 is a task
designated for restoring or not. In an example embodiment, the task designated for the
restoring operation may include a task for which a task performance time is specified
at the same time when the task is performed (or at the same when the task is started).
The task performance time may vary based on a user setting or a task (for example, a
type of task, a task characteristic). In another example embodiment, the task designated
for the restoring operation may include a task which is scheduled to be completed
when the task is started. In still another example embodiment, the task designated for
the restoring operation may include a task for which a task completion time is
estimated (or calculated) when the task is started. For example, the task designated for
the restoring operation may include at least one of a task related to a timer function, a
task related to an application update, a task related to file transmission, a task related to
a file download, a task related to an automatic photographing function of a camera, and
a task related to a charging function. However, this should not be considered as
limiting. In an example embodiment, the task designated for the restoring operation
may be designated by a user input. For example, in the case of a function of executing
a music file, the electronic device 101 may endlessly repeat a music file set based on a
user setting or may play only a limited number of music files and end the playing.
When a limited number of music files are set to be played and ended, a task per-
formance time, for example, a time for plying the music file, is specified. Therefore,
the playing the limited number of music files may correspond to the task designated for
the restoring operation.

In another example embodiment, the electronic device (for example, the processor
120) may determine whether the electronic device 101 is in a state in which the task
designated for restoring can be performed. For example, the electronic device (for
example, the processor 120) may determine whether the electronic device 101 is in a
state in which the task designated for restoring is set to be performed in response to an
input, for example, a deformation of the electronic device 101. For example, in the
case of the timer function, when time of the timer is set, the electronic device (for

example, the processor 120) may determine that the electronic device 101 is in the
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state in which the task designated for restoring can be performed. In another example,
in the case of the file transmission, when a file to be transmitted by the user and a
device (or location) to receive the file are selected, the electronic device (for example,
the processor 120) may determine that the electronic device 101 is in the state in which
the designated task can be performed. However, this should not be considered as
limiting.

In an example embodiment, when it is determined that the electronic device 101 is in
the state in which the task designated for restoring can be performed, the electronic
device (for example, the processor 120) may start performing the task designated for
restoring (or may trigger to perform the task designated for restoring). For example,
when it is determined that time of the timer is set, the electronic device (for example,
the processor 120) may start performing the task to let the set time pass as the timer
function is executed. In another example, when it is determined that the file to be
transmitted by the user and the device (or location) to receive the file are selected, the
electronic device (for example, the processor 120) may start performing the task to
transmit the file as the file transmission is executed.

In another example, when the electronic device (for example, the processor 120) de-
termines that the electronic device 101 is in the state in which the task designated for
restoring can be performed, the electronic device 101 may start performing the
designated task by receiving a user's input (for example, a touch input). However, this
should not be considered as limiting

In an example embodiment, when it is determined that a plurality of tasks are
performed in the electronic device (for example, the processor 120), the electronic
device 101 may identify information on a main task from among the plurality of tasks.
For example, when the plurality of tasks are being performed in the electronic device
101, the electronic device 101 may identify information on a task related to a function
(for example, an application function or the like) which is being executed in a
foreground). However, this should not be considered as limiting.

In operation 703, the electronic device (for example, the processor 120) may restore
the at least a part of the electronic device 101 based on at least the identified in-
formation on the task.

In an example embodiment, when it is determined that the task which is being
performed in the electronic device 101 is not the task designated for restoring in
operation 703, the electronic device (for example, the processor 120) may continue to
perform the task while maintaining the deformation of the at least a part of the
electronic device (for example, the processor 120). In another example, when it is de-
termined that the task which is being performed in the electronic device 101 is the task

designated for restoring in operation 703, the electronic device (for example, the
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processor 120) may restore the at least deformed part of the electronic device 101 by
performing the task.

The process of restoring the at least deformed part of the electronic device 101 by
performing the task will be described in greater detail below with reference to FIGs. 8
to 13B.

FIG. 8 is a flowchart illustrating an example method for restoring at least a part of the
electronic device 101 according to an example embodiment of the present disclosure.

Referring to FIG. 8, in operation 801, the electronic device (for example, the
processor 120) may determine whether to restore at least a part of the electronic device
101 based on identified information on a task.

In an example embodiment, when it is determined that a task currently performed in
the electronic device 101 is a task designated for restoring, the electronic device (for
example, the processor 120) may determine to restore the at least deformed part of the
electronic device 101. For example, when it is determined that at least one of a task
related to a timer function, a task related to an application update function, a task
related to a file transmission function, a task related to a file download function, a task
related to an automatic photographing function of a camera, and a task related to a
charging function is being currently performed, the electronic device (for example, the
processor 120) may determine to restore the at least deformed part of the electronic
device 101. However, the task for determining to restore is not limited to the above-
mentioned examples.

In another example embodiment, when it is determined that the task designated for
restoring can be performed in the electronic device 101 and the task designated for
restoring is started, the electronic device (for example, the processor 120) may
determine to restore the at least deformed part of the electronic device 101.

In an example embodiment, operation 801 of determining whether to restore the at
least a part of the electronic device 101 may include a process of, after detecting a de-
formation of at least a part of the electronic device 101, determining whether to restore
the at least a part of the electronic device 101 based on whether there is a user input or
a movement of the electronic device 101. For example, when a deformation of at least
a part of the electronic device 101 is detected and it is determined that the performed
task is the task designated for restoring, the electronic device (for example, the
processor 120) may determine not to restore the at least a part of the electronic device
101 in response to a user's input (for example, a touch input, a movement of the
electronic device 101, or the like) or a movement of the electronic device 101 being
detected. In an example embodiment, the user's input or the movement of the
electronic device 101 being detected may indicate a case in which the user deforms at

least a part of the electronic device 101 for the purpose of simply holding the
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electronic device 101. In another example embodiment, the user's input or the
movement of the electronic device 101 being detected may indicate a case in which at
least a part of the electronic device 101 is deformed while a function other than
performing the task for restoring is being performed (or is deformed for other
purposes). For example, the user's input being detected may indicate a case in which a
user's input for creating a message is detected when at least a part of the electronic
device 101 is deformed. In another example, the movement of the electronic device
101 being detected may indicate a case in which the user deforms, for example, bends
at least a part of the electronic device 101 in order to move the at least a part of the
electronic device 101 closer to user's ear while performing the telephony function of
the electronic device 101.

When the electronic device (for example, the processor 120) does not determine to
restore the at least a part of the electronic device 101 in operation 803, the electronic
device (for example, the processor 120) may perform the task with the at least a part of
the electronic device 101 being deformed in operation 805. For example, when it is de-
termined that the task performed in the electronic device 101 is not the task designated
for restoring, the electronic device (for example, the processor 120) may perform the
task with the at least a part of the electronic device 101 being deformed. In another
example, when there is a user input or a movement of the electronic device 101 within
a specified threshold time after the deformation of the at least a part of the electronic
device 101 was detected, the electronic device (for example, the processor 120) may
continue performing the current task or perform a function corresponding to the user
input or the movement of the electronic device 101 with the at least a part of the
electronic device 101 being deformed. However, this should not be considered as
limiting.

When the electronic device (for example, the processor 120) determines to restore the
at least a part of the electronic device 101 in operation 803, the electronic device (for
example, the processor 120) may restore the at least a part of the electronic device 101
by performing the task in operation §07.

In an example embodiment, the electronic device (for example, the processor 120)
may obtain information on the deformation of the at least a part of the electronic
device 101, for example, information on an angle which is formed by the deformation
of the at least a part of the electronic device 101. A method for obtaining the in-
formation on the deformation of the at least a part of the electronic device 101 will be
described in greater detail below with reference to FIGs. 9A and 9B.

In an example embodiment, by performing the task designated for restoring, the
electronic device (for example, the processor 120) may restore the at least deformed

part of the electronic device 101. The operation of restoring the at least deformed part



27

WO 2017/105037 PCT/KR2016/014418

[139]

[140]

[141]

[142]

of the electronic device 101 by performing the task will be described in greater detail
below with reference to FIGs. 10A to 10C.

In an example embodiment, the electronic device (for example, the processor 120)
may identify a remaining performance time of the designated task periodically while
restoring the at least deformed part of the electronic device 101. In an example em-
bodiment, the electronic device (for example, the processor 120) may periodically
provide the result of performing the designated task or a notification on the completion
of the task in various ways. For example, while performing the task related to the timer
function or when completing the task, the electronic device (for example, the processor
120) may provide a notification on the passing of time at specified intervals (for
example, every one minute). The electronic device (for example, the processor 120)
may output at least one of a notification window display, a sound, haptic feedback, and
light to provide the notification. However, this should not be considered as limiting. In
an example embodiment, when at least a part of the electronic device 101 is deformed
to form a certain angle, the electronic device (for example, the processor 120) may
restore the at least deformed part of the electronic device 101 from the formed angle at
an equiangular velocity or a variable angular velocity, according to whether a change
rate of the remaining performance time of the task is constant or not. The operation of
restoring the at least deformed part of the electronic device 101 from the formed angle
at the equiangular velocity or the variable angular velocity based on whether the
change rate of the remaining performance time of the task is constant or not will be
described in greater detail below with reference to FIGs. 11A and 11B and FIGs. 12A
and 12B.

In an example embodiment, in a state in which at least a part of the electronic device
101 is deformed to form a certain angle, when an angle restored per unit time is less
than or equal to a specified angle, the electronic device 101 may stop restoring until the
angle restored per unit time is equal to the specified angle, and may restore by the
specified angle per unit time from the time when the angle restored per unit time is
equal to the specified angle. The operation of stopping restoring during a prede-
termined time and then restoring by comparing the angle restored per unit time and the
specified angle per unit time will be described in greater detail below with reference to
FIGs. 13A and 13B.

FIGs. 9A and 9B are diagrams illustrating an example method for restoring at least a
part of the electronic device 101 according to an example embodiment of the present
disclosure. FIGs. 9A and 9B are diagrams illustrating an example process of the
electronic device (for example, the processor 120) obtaining deformation information
of at least a part of the electronic device 101.

As illustrated in FIG. 9A, the electronic device 101 may include a plurality of bend
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sensors 911 to 915 and 921 to 925 for obtaining deformation information of at least a
part of the electronic device 101. In an example embodiment, each of the plurality of
bend sensors 911 to 915 and 921 to 925 of FIG. 9A may be implemented using, for
example, a resistance type sensor. However, this should not be considered as limiting.
For example, each of the plurality of bend sensors 911 to 915 and 921 to 925 may be
implemented using a micro optical fiber sensor using a strain rate of an optical fiber.

In an example embodiment, the electronic device (for example, the processor 120)
may obtain deformation information of at least a part of the electronic device 101 using
the plurality of bend sensors 911 to 915 and 921 to 925. In an example embodiment,
information on a deformation of at least a part of the electronic device 101 may include
information on at least one of a location of a deformed part, a degree of deformation
(for example, a deformation angle), a direction of deformation, a deformation speed,
the number of times of deformation, the number of deformed locations. However, this
should not be considered as limiting.

In an example embodiment, when the electronic device 101 is bent such that its
center faces downwards with reference to both right and left edges of the electronic
device 101, tension may be applied to the bend sensors 921 to 925 arranged in a
horizontal direction. In an example embodiment, the bend sensors 921 to 925 arranged
in the horizontal direction may obtain tension applied to the bend sensors 921 to 925
arranged in the horizontal direction, and may output resistance values based on the
obtained tension. In one embodiment, the electronic device (for example, the processor
120) may obtain information on at least one of a location of a deformed part, a degree
of deformation (for example, a deformation angle), a deformation speed, the number of
times of deformation, and the number of deformed locations based on the resistance
values output from the bend sensors 921 to 925 arranged in the horizontal direction.
For example, the electronic device (for example, the processor 120) may obtain in-
formation on a location of a deformed part of the electronic device 101, a degree of de-
formation (for example, a deformation angle), and the number of deformed locations
based on the sizes of the resistance values output from the bend sensors 921 to 925
arranged in the horizontal direction. In another example, the electronic device (for
example, the processor 120) may obtain information on a direction of deformation
based on signs of the resistance values output from the bend sensors 921 to 925
arranged in the horizontal direction. In still another example, when at least a part of the
electronic device 101 is continuously deformed, the electronic device (for example, the
processor 120) may obtain information on a deformation speed and the number of
times of deformation based on information on a difference in the resistance values con-
tinuously output by the plurality of bend sensors. Although FIG. 9A illustrates the

electronic device 101 bent such that its center faces downward with reference to both
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right and left edges in an example embodiment, it would be apparent to a person
skilled in the art that the information on the deformation is obtained in the same way or
a similar way when the electronic device 101 is bent such that its center faces
downward or upwards with reference to both upper and lower edges.

In an example embodiment, as illustrated in FIG. 9B, the electronic device 101 may
include a plurality of acceleration sensors 931 and 933 to obtain information on a de-
formation of at least a part of the electronic device 101. In an example embodiment,
the plurality of acceleration sensors 931 and 933 may output gravity acceleration
which changes in response to at least a part of the electronic device 101 being bent. In
one embodiment, the electronic device 101 may obtain information on a pitch angle
and a roll angle based on at least information on the gravity acceleration outputted by
the plurality of acceleration sensors 931 and 933.

Although FIGs. 9A and 9B illustrate the bend sensors and the acceleration sensors
240E as sensors for obtaining the information on the deformation of the at least a part
of the electronic device 101, this should not be considered as limiting. For example,
the electronic device (for example, the processor 120) may obtain the information on
the deformation of the at least a part of the electronic device 101 using various sensors
such as a gyro sensor 240B and a geomagnetic sensor. For example, the electronic
device 101 may obtain the information on the deformation of the at least a part of the
electronic device 101 by measuring the rotation of the at least a part of the electronic
device 101 using the gyro sensor 240B. In another example, the electronic device (for
example, the processor 120) may detect the deformation of the at least a part of the
electronic device 101 by measuring the azimuth of the at least a part of the electronic
device 101 using a 2-axis or 3-axis fluxgate using the geomagnetic sensor. In still
another example, the electronic device 101 may obtain the information on the de-
formation of the at least a part of the electronic device 101 using an infrared sensor, an
ultrasonic sensor 240M, or a proximity sensor 240G.

FIGs. 9A and 9B illustrate an example in which at least a part of the electronic device
101 is bent, but this should not be considered as limiting. For example, when at least a
part of the electronic device 101 is folded, information on a deformation may be
obtained in the same way or similar way as or to that of the example embodiment of
FIGs. 9A and 9B.

In an example embodiment, when at least a part of the electronic device 101 is rolled,
the electronic device (for example, the processor 120) may obtain information on at
least one of the location of the rolled part of the electronic device 101 and roll in-
formation (for example, the area (or size) of the rolled part). For example, when the
electronic device 101 includes a plurality of bend sensors, the electronic device 101

may obtain the information of at least one of the location of the rolled part and the roll
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information (for example, the area (or size) of the rolled part) by determining a
difference between a resistance value outputted from the bend sensor arranged in the
rolled part of the electronic device 101 and a resistance value outputted from the bend
sensor arranged in the unrolled part (for example, a flat part). In another example, the
electronic device (for example, the processor 120) may obtain the information on at
least one of the location of the rolled part of the electronic device 101 and the roll in-
formation (for example, the area (or size) of the rolled part) using a line or an area
where the rolled part of the electronic device 101 is brought into contact with the
unrolled part. For example, the electronic device (for example, the processor 120) may
obtain the information on at least one of the location of the rolled part and the roll in-
formation (for example, the area (or size) of the rolled part) by detecting the line where
the rolled part of the electronic device 101 is brought into contact with the unrolled
part, and then distinguishing between the rolled part and the unrolled part with
reference to the detected line.

FIGs. 10A, 10B and 10C are diagrams illustrating an example method for restoring at
least a part of the electronic device 101 according to another example embodiment of
the present disclosure.

In an example embodiment, the electronic device (for example, the processor 120)
may restore at least a deformed part of the electronic device 101 by performing a task
designated for restoring.

For example, FIG. 10A illustrates a state in which a part 101-1 of the electronic
device 101 is laid horizontally on the ground and the other part 101-3 of the electronic
device 101 is folded with reference to a hinge unit 1010. In an example embodiment,
by performing a designated task in the electronic device 101, the electronic device (for
example, the processor 120) may restore (or rotate) the part 101-3 of the electronic
device 101 using the hinge unit 1010 in the direction of an arrow. In another example
embodiment, the electronic device (for example, the processor 120) may restore (or
rotate) the part 101-3 of the electronic device 101 in the direction of the arrow based
on a performance time of the designated task. In still another example embodiment, the
electronic device (for example, the processor 120) may restore (or rotate) the part
101-3 of the electronic device 101 in the direction of the arrow based on a performance
speed of the designated task (or a change rate of a remaining performance time of the
task) which is measured periodically (for example, every 1 minute) in the electronic
device 101. However, this should not be considered as limiting.

In an example embodiment, FIG. 10A illustrates an example in which the electronic
device 101 includes one hinge unit 101 and is deformed or restored with reference to
the hinge unit 1010. However, when the electronic device 101 includes a plurality of

hinge units, the electronic device 101 may be deformed or restored in various di-
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rections (or by various angles).

In another example, the electronic device 101 may include a configuration (or a
driving unit or an actuator) to deform or restore a part of the electronic device 101. For
example, the configuration for deforming or restoring a part of the electronic device
101 may include an element or material which contracts or expands based on a power
supplied from an external power source. For example, the configuration for deforming
or restoring a part of the electronic device 101 may be implemented using an ionic
polymer-metal composite or shape memory alloys which contract or expand according
to power supply from the external power source. However, this should not be
considered as limiting.

In an example embodiment, FIG. 10B illustrates the electronic device 101 in which a
configuration for deforming or restoring a part of the electronic device 101 includes a
plurality of cells 1021, 1023, 1025 and 1027. In an example embodiment, at least one
cell 1025, 1027 of the plurality of cells 1021, 1023, 1025 and 1027 may be deformed
or restored in the direction of an arrow based on power supply as illustrated in FIG.
10B. In an example embodiment, the electronic device 101 may restore the at least
deformed part of the electronic device 101 by adjusting voltage supply to the at least
one deformed cell 1025, 1027 from among the plurality of cells 1021, 1023, 1025 and
1027 of the electronic device 101 by performing a task designated for restoring. In
another example embodiment, the electronic device 101 may restore the at least
deformed part of the electronic device 101 by adjusting voltage supply (or a level of a
voltage) to the at least one deformed cell 1025, 1027 from among the plurality of cells
1021, 1023, 1025 and 1027 of the electronic device 101 based on the performance time
of the designated task. In still another example embodiment, the electronic device (for
example, the processor 120) may restore the at least deformed part of the electronic
device 101 by adjusting voltage supply to the at least one deformed cell 1025, 1027
from among the plurality of cells 1021, 1023, 1025 and 1027 of the electronic device
101 based on the performance speed of the designated task which is measured in the
electronic device 101 periodically (for example, every 1 minute). However, this should
not be considered as limiting.

In an example embodiment, FIG. 10C illustrates a view explaining a process of the
electronic device (for example, the processor 120) restoring at least a part of the
electronic device 101 by performing a task designated for restoring in a state in which
the at least a part of the electronic device is rolled. When at least a part of the
electronic device 101 is rolled as illustrated in FIG. 10C, the electronic device (for
example, the processor 120) may obtain information on at least one of the location of
the rolled part of the electronic device 101 and roll information (for example, an area

(or size) of the rolled part), that is, information on the at least deformed part of the
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electronic device 101. For example, the electronic device (for example, the processor
120) may obtain the information on at least one of the location of the rolled part of the
electronic device 101 and the roll information (for example, the area (or size) of the
rolled part) using a line connecting points 1030 where the rolled part and the unrolled
part of the electronic device 101 are brought in contact with each other (or with
reference to the line). In an example embodiment, the electronic device (for example,
the processor 120) may restore the at least rolled part of the electronic device 101 by
performing the task designated for restoring. For example, the electronic device 101
may include the hinge unit 1010 of FIG. 10A or the configuration for deforming or
restoring a part of the electronic device 101 as illustrated in FIG. 10B. The electronic
device (for example, the processor 120) may restore the at least rolled part of the
electronic device 101 by performing the task using the hinge unit 1010 or the con-
figuration for deforming or restoring a part of the electronic device 101. In another
example, the electronic device (for example, the processor 120) may restore the at least
rolled part of the electronic device 101 based on the performance time of the
designated task in the electronic device 101 using the hinge unit 1010 or the con-
figuration for deforming or restoring a part of the electronic device 101. In still another
example, the electronic device (for example, the processor 120) may restore the at least
rolled part of the electronic device 101 based on the performance speed of the
designated task, which is measured in the electronic device 101 periodically (for
example, every 1 minute), using the hinge unit 1010 or the configuration for deforming
or restoring a part of the electronic device 101.

FIGs. 11A, 11B, 12A, 12B, 13A and 13B are diagrams illustrating an example
method for restoring at least a part of the electronic device 101 according to still
another example embodiment of the present disclosure.

In an example embodiment, the electronic device (for example, the processor 120)
may adjust a degree of restoring the at least deformed part of the electronic device 101
based on whether a task performance time remaining until the task is completed is
regularly (or equally) changed (or whether a change rate of the task performance time
is constant or not), while performing the task designated for restoring.

For example, when the task performance time remaining until the task is completed
is regularly changed at a time interval of 1t as illustrated in FIG. 11A, the electronic
device (for example, the processor 120) may restore the at least deformed part of the
electronic device 101 by an angel of x° at a time (for example, at an equiangular
velocity). For example, when a part of the electronic device 101 is folded by 140° as il-
lustrated in FIG. 11B and the total performance time of the task is determined (or
estimated or scheduled) as 20 minutes, the electronic device (for example, the

processor 120) may restore the at least folded part of the electronic device 101 by an
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angle of 7° per unit time, for example, per minute. For example, when 5 minutes of the
task performance time passes as illustrated in FIG. 11B, the electronic device (for
example, the processor 120) may restore the at least folded part of the electronic device
101 by an angle of 35°. In an example embodiment, the example in which the task per-
formance time remaining until the task is completed is regularly changed while the
task is being performed may be an example in which the task related to the timer
function is performed.

In another example, FIG. 12A illustrates an example in which the task performance
time remaining until the task is completed is variably changed. For example, when the
task related to the file transmission function is performed, a file transmission end time
(or a file transmission speed or the like) may be changed variably based on a factor
such as a communication environment or the like, and accordingly, the time required to
perform the task related to the file transmission is also variable until the task related to
the file transmission is completed. In an example embodiment, the electronic device
(for example, the processor 120) may measure (or calculate) the remaining task per-
formance time periodically (or at a regular time interval), and may restore the at least
deformed part of the electronic device 101 based on the measured remaining task per-
formance time. For example, as illustrated in FIG. 12A, the electronic device (for
example, the processor 120) may restore the at least deformed part of the electronic
device 101 by an angle of x° from time O until time 1t, consider the remaining task per-
formance time at time 1t, and restore the at least deformed part of the electronic device
101 by an angle of 3x° from time 1t until time 2t. For example, the electronic device
(for example, the processor 120) may consider the remaining task performance time at
times 2t, 3t, and 4t, and may restore the at least deformed part of the electronic device
101 by the angle of x° from time 2t until time 3t, by an angle of 2x° from time 3t until
time 4t, and by the angle of x° from time 4t until time 5t. However, this should not be
considered as limiting. In an example embodiment, when at least a part of the
electronic device 101 is folded by 140° and the total performance time of the task is
determined (estimated or scheduled) as 20 minutes as illustrated in FIGs. 11A and
11B, and when 3 minutes of the task performance time passes, the electronic device
(for example, the processor 120) may restore the at least folded part of the electronic
device 101 by 35° corresponding to 5x°.

In an example embodiment, FIGs. 13A and 13B illustrate an example of the
electronic device (for example, the processor 120) restoring the at least deformed part
of the electronic device 101 by determining whether a restoring angle determined per
unit time is greater than or equal to a specified angle or not.

For example, when a specified angle is an angle of 5° per minute, at least a part of

the electronic device 101 is folded by 140°, the task performance time is determine as
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20 minutes in FIG. 13A, the electronic device (for example, the processor 120) may
determine a restoring angle per minute as 7°. The electronic device (for example, the
processor 120) may determine that the determined restoring angle per minute, 7°, is
greater than the specified angle 5°. When the determined restoring angle per minute is
greater than the specified angle, the electronic device 101 may restore the at least
folded part of the electronic device 101 by the determined restoring angle per minute.
In another example, when the specified angle is an angle of 5° per minute, at least a
part of the electronic device 101 is bent by 40°, the task performance time is de-
termined as 20 minutes in FIG. 13B, the electronic device 101 may determine a
restoring angle per minute as 2°. The electronic device (for example, the processor
120) may determine that the determined restoring angle per minute, 2°, is less than the
specified angle 5°. In an example embodiment, when the determined restoring angle
per minute is less than the specified angle, the electronic device (for example, the
processor 120) may stop restoring until the restoring angle per minutes is equal to the
specified angle. In an example embodiment, in the state in which the electronic device
(for example, the processor 120) stops restoring, when the restoring angle per minute is
equal to the specified angle, the electronic device (for example, the processor 120) may
restore the at least deformed part of the electronic device 101 by the specified angle
per minute. In an example embodiment, the electronic device (for example, the
processor 120) may determine a time at which the restoring angle per minute is equal

to the specified angle according to following Equation 1:

a
t—k

= ¢ ...Equation 1

where a is a deformation angle, t is the total task performance time, c is a specified
angle per unit time, and k is a time at which the restoring angle per minute is equal to
the specified angle.

For example, when at least a part of the electronic device 101 is deformed by 40°, the
total task performance time is 20 minutes, and the specified angle per minute is 5°, the
electronic device 101 may determine the time at which the restoring angle per minute
is equal to the specified angle as 12 minutes. In an example embodiment, the electronic
device (for example, the processor 120) may stop restoring the at least deformed part
of the electronic device 101 during 8 minutes out of the total task performance time of
20 minutes, and may restore the at least deformed part of the electronic device 101 by
5° per minute during remaining 12 minutes. In an example embodiment, the electronic
device (for example, the processor 120) may stop restoring when the angle restored per

unit time is less than the specified angle, and may restore by the specified angle per
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unit time from the time when the restoring angle is greater than or equal to the
specified angle, such that the operation of restoring the at least deformed part of the
electronic device 101 by performing the task designated for restoring is visually
provided to the user.

FIG. 14 is a flowchart illustrating an example method for performing a task
according to another example embodiment of the present disclosure.

FIGs. 15A, 15B, 15C and 15D are diagrams illustrating an example method for
performing a task according to another example embodiment of the present disclosure.
Referring to FIGs. 14 to 15D, in operation 1401, the electronic device (for example,
the processor 120) may detect a deformation of at least a part of the electronic device

101.

In an example embodiment, at least a part of the electronic device 101 may be
deformed into a bent shape, a folded shape, or a rolled shape.

In an example embodiment, the electronic device (for example, the processor 120)
may detect a deformation of at least a part of the electronic device 101 using at least
one sensor. In an example embodiment, the at least one sensor for detecting the de-
formation of the at least a part of the electronic device 101 may include various sensors
such as a bend sensor, an acceleration sensor 240E, a gyro sensor 240B, a geomagnetic
sensor, or the like. For example, the bend sensor may be disposed on at least one of a
front surface and a rear surface of the display 160 of the electronic device, and may be
implemented in various forms like an electric resistance type sensor using an electric
resistance, a micro optical fiber sensor using a strain rate of an optical fiber, or the like.
In another example, the acceleration sensor 240E may detect a deformation of at least a
part of the electronic device 101 by measuring acceleration and an acceleration
direction of the at least a part of the electronic device 101, which are changed when the
at least a part of the electronic device 101 is deformed. In still another example, the
gyro sensor 240B may detect a deformation of at least a part of the electronic device
101 by measuring a rotation of the at least a part of the electronic device 101. In yet
another example, the geomagnetic sensor may detect a deformation of at least a part of
the electronic device 101 by measuring an azimuth of the at least a part of the
electronic device 101 using a 2-axis or 3-axis fluxgate. However, the sensor for
detecting the deformation of the at least a part of the electronic device 101 is not
limited to these sensors, and various sensors may be utilized. For example, the
electronic device (for example, the processor 120) may detect a deformation of at least
a part of the electronic device 101 using an infrared sensor, an ultrasonic sensor 240M,
a proximity sensor 240G, or the like.

In operation 1403, the electronic device (for example, the processor 120) may set a

performance time of a task designated for restoring based on the deformation of the at
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least a part of the electronic device 101.

In an example embodiment, the task designated for restoring may include a task for
which a task performance time can be set by the user, such as a task related to a timer
function or a task related to an automatic photographing function of a camera.
However, this should not be considered as limiting.

In an example embodiment, when at least a part of the electronic device 101 is
deformed, the electronic device (for example, the processor 120) may set the task per-
formance time as a fixed performance time. For example, in the case of the task related
to the automatic photographing function of the camera, when at least a part of the
electronic device 101 is deformed, the electronic device (for example, the processor
120) may set the task performance time for automatic photographing to 10 seconds as a
fixed value regardless of the degree of deformation (for example, a deformation angle).
In another example, in the case of the task related to the timer function, when at least a
part of the electronic device 101 is deformed, the electronic device (for example, the
processor 120) may set the task performance time for the timer function to 3 minutes
as a fixed value regardless of the degree of deformation (for example, a deformation
angle). However, this should not be considered as limiting.

In another example embodiment, the electronic device (for example, the processor
120) may set the task performance time based on the degree of deformation (for
example, a deformation angle) of at least a part of the electronic device 101. For
example, in the case of the task related to the timer function, the electronic device (for
example, the processor 120) may set the task performance time for the timer function
based on the degree of deformation of at least a part of the electronic device 101, for
example, a bending angle of at least a part of the electronic device 101, a folding angle
of at least a part of the electronic device 101, or a size of an area of at least a rolled part
of the electronic device 101. In another example, the electronic device (for example,
the processor 120) may set the task performance time for the timer function in
proportion to a bending angle of at least a part of the electronic device 101, a folding
angle of at least a part of the electronic device 101, or a size of an area of at least a
rolled part of the electronic device 101. For example, when at least a part of the
electronic device 101 is folded by 90° with reference to a hinge unit 1510 as illustrated
in FIG. 15A, the electronic device (for example, the processor 120) may set the task
performance time for the timer function to 10 minutes, and, when at least a part of the
electronic device 101 is folded by 135° with reference to the hinge unit 1510 as il-
lustrated in FIG. 15B, the electronic device (for example, the processor 120) may set
the task performance time for the timer function to 15 minutes.

In still another embodiment, the electronic device (for example, the processor 120)

may set the task performance time based on the number of times at least a part of the
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electronic device 101 is deformed. In an example embodiment, the electronic device
(for example, the processor 120) may detect the number of times at least a part of the
electronic device 101 is deformed. For example, the electronic device (for example, the
processor 120) may detect the number of times at least a part of the electronic device
101 is continuously deformed. For example, when the electronic device 101 laid hori-
zontally on the ground is continuously rotated by 90° with reference to the hinge unit
1510 as illustrated in FIG. 15A, stops being rotated during a time shorter than a
threshold value in the rotation state by 90°, and then is continuously rotated by 135°
with reference to the hinge unit 1510, the electronic device (for example, the processor
120) may determine that the electronic device 101 is deformed two times. In an
example embodiment, the electronic device (for example, the processor 120) may set
the task performance time in proportion to the number of times at least a part of the
electronic device 101 is deformed. For example, when at least a part of the electronic
device 101 is deformed one time, the electronic device (for example, the processor
120) may set the task performance time to 5 minutes, and, when at least a part of the
electronic device 101 is deformed two times, the electronic device (for example, the
processor 120) may set the task performance time to 10 minutes.

In still another example embodiment, when a least a part of the electronic device 101
is deformed by the user contacting (or touching) at least a part of the electronic device
101, the electronic device (for example, the processor 120) may set the task per-
formance time based on a time during which the user contacts the electronic device
101. For example, when the user contacts (or touches) at least a part 1520 of the
electronic device 101 for 5 seconds and then the at least a part 1520 of the electronic
device 101 is folded by the contacting force as illustrated in FIG. 15C, the electronic
device (for example, the processor 120) may set the performance time of the task
related to the automatic photographing function of the camera (for example, a function
of photographing after a set time) to 5 seconds. In another example, when the user
contacts (or touches) the at least a part 1520 of the electronic device 101 for 10
seconds and then the at least a part 1520 of the electronic device 101 is folded by the
contacting force as illustrated in FIG. 15D, the electronic device (for example, the
processor 120) may set the performance time of the task related to the automatic pho-
tographing function of the camera (for example, a function of photographing after a set
time) to 10 seconds. However, this should not be considered as limiting.

In an example embodiment, when the task performance time is set according to the
degree of deformation of at least a part of the electronic device 101, the number of
times at least a part of the electronic device is deformed, or a time during which the
user contacts the electronic device 101, the electronic device (for example, the

processor 120) may display the task performance time which increases or is reduced
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based on the degree of deformation, the number of times of deformation, or the contact
time. For example, comparing FIGs. 15C and 15D, when the user intends to set the
task performance time to 10 seconds by contacting the electronic device 101 during 10
seconds, the electronic device (for example, the processor 120) may display the task
performance time of 5 seconds corresponding to the contact time of 5 seconds at the
time when the user contacts the electronic device 101 during 5 seconds, and may
display the task performance time of 10 seconds corresponding to the contact time of
10 seconds at the time when the user contacts the electronic device 101 during 10
seconds. However, this should not be considered as limiting.

In operation 1405, the electronic device (for example, the processor 120) may restore
at least part of the electronic device 101 during the set task performance time. FIGs.
16A, 16B, 16C and 16D are diagrams illustrating an example method for performing a
task related to a timer function according to an example embodiment of the present
disclosure.

FIG. 16A illustrates a screen for executing a timer function. For example, the
electronic device (for example, the processor 120) may display the screen for
performing the timer function which is displayed by receiving a user input of selecting
a button 1601 for performing the timer function from among the plurality of functions.
In an example embodiment, the electronic device (for example, the processor 120) may
set a task performance time related to the timer function based on at least a user's touch
input. In another example embodiment, the electronic device (for example, the
processor 120) may detect a deformation of at least a part of the electronic device 101
and set the task performance time related to the timer function based on the de-
formation of the at least a part of the electronic device 101. For example, the electronic
device (for example, the processor 120) may set the task performance time related to
the timer function as a fixed time based on the deformation of the at least a part of the
electronic device 101, or may set the task performance time related to the timer
function based on at least the degree of deformation of the at least a part of the
electronic device 101, the number of times that the at least a part of the electronic
device 101 is deformed, or a time during which the user contacts the electronic device
101.

In an example embodiment, the electronic device (for example, the processor 120)
may start performing the task related to the timer function based on various inputs. For
example, the electronic device (for example, the processor 120) may start performing
the task related to the timer function by receiving a user's touch input on a start button
1610. In another example, the electronic device (for example, the processor 120) may
start performing the task related to the timer function when detecting a deformation of

at least a part of the electronic device 101. For example, in FIG. 16A, the electronic
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device (for example, the processor 120) may determine that the task related to the
timer function is a task designated for restoring, for example, a task for which a task
performance time is specified at the same time when the task is performed (or the task
is started). The electronic device (for example, the processor 120) may determine that
the task related to the timer function is a task designated for restoring, and that a state
in which the task performance time for the timer function is set as shown in FIG. 16A
is a state in which the task can be performed. When it is determined that the task can
be performed, the electronic device (for example, the processor 120) may start
performing the task related to the timer function in response to a deformation of at
least a part of the electronic device 101 being detected. However, this should not be
considered as limiting.

FIG. 16B illustrates an operation of the electronic device (for example, the processor
120) restoring the at least bent part of the electronic device by performing the task
related to the timer function in the state in which the at least a part of the electronic
device 101 is deformed, for example, is bent. FIG. 16B illustrates an example in which
the electronic device 101 is bent such that its center faces downwards with reference to
both right and left edges of the electronic device 101. However, the deformation of the
at least a part of the electronic device 101 is not limited to this. In an example em-
bodiment, in a state in which at least a part of the electronic device 101 is bent to form
a predetermined angle, the electronic device 101 may restore the at least bent part of
the electronic device 101 at an equiangular velocity while performing the task related
to the timer function. However, this should not be considered as limiting. In another
example embodiment, in a state in which at least a part of the electronic device 101 is
bent to form a predetermined angle, when an angle determined as a restoring angle per
unit time is less than a specified angle, the electronic device (for example, the
processor 120) may stop restoring until the restoring angle per unit time is equal to the
specified angle and may restore by the specified angle per unit time from the time
when the restoring angle per unit time is equal to the specified angle. In an example
embodiment, when the electronic device (for example, the processor 120) may detect a
deformation of at least a part of the electronic device 101 in the middle of performing
the task related to the timer function, the electronic device (for example, the processor
120) may restore the at least deformed part of the electronic device 101 based on the
remaining performance time of the task related to the timer function. In another
example embodiment, when the electronic device (for example, the processor 120)
starts performing the task related to the timer function in response to a deformation of
at least a part of the electronic device 101, the electronic device (for example, the
processor 120) may restore the at least deformed part of the electronic device 101 at

the same of performing the task. However, this should not be considered as limiting.



40

WO 2017/105037 PCT/KR2016/014418

[182]

[183]

[184]

[185]

[186]

In an example embodiment, when a specified time passes in the state of the electronic
device 101 illustrated in FIG. 16B, the display 160 of the electronic device 101 may be
turned off as illustrated in FIG. 16C. However, the operation of the display 160 of the
electronic device 101 being turned off after the specified time passes may be omitted
according to an example embodiment.

In an example embodiment, when the time set by the timer function passes, the
electronic device (for example, the processor 120) may complete the restoring of the at
least deformed part of the electronic device 101. In an example embodiment, when the
elapsed time is 19 seconds longer than the time set by the timer function as illustrated
in FIG. 16D, the electronic device (for example, the processor 120) may display the
elapsed time through a pop-up window 1603.

In an example embodiment, the electronic device (for example, the processor 120)
may provide the result of performing the designated task or a notification on the
completion of the task periodically in various ways. For example, while the task
related to the timer function is being performed or when the task is completed, the
electronic device 101 may provide a notification on the elapsed time at a specified
timer interval (for example, every 1 minute). The electronic device (for example, the
processor 120) may output at least one of a notification window display, a sound,
haptic feedback, and light to provide the notification. However, this should not be
considered as limiting.

FIGs. 17A, 17B and 17C are diagrams illustrating an example method for performing
a task related to an application update function according to an example embodiment
of the present disclosure.

FIG. 17A illustrates a screen for executing an application update function. For
example, FIG. 17A illustrates a state in which at least one application 1711, 1713,
1715 and 1717 to be updated by a user input is selected. In an example embodiment,
the electronic device (for example, the processor 120) may start performing the task
related to the application update function based on various inputs. For example, the
electronic device (for example, the processor 120) may start performing the task
related to the application update function by receiving a touch input on a button 1710
for the user to start updating. In another example, the electronic device (for example,
the processor 120) may start performing the task related to the application update
function when detecting a deformation of at least a part of the electronic device 101.
For example, as shown in FIG. 17A, the electronic device (for example, the processor
120) may determine that the task related to the application update function is a task
designated for restoring, for example, a task which is scheduled to be completed at the
same time when the task is performed (or the task is started). The electronic device (for

example, the processor 120) may determine that the task related to the application
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update function is the task designated for restoring, and that the state in which at least
one application 1711 to 1717 for updating is selected is a state in which the task can be
performed. When it is determined that the task can be performed, the electronic device
(for example, the processor 120) may start performing the task related to the ap-
plication update function in response to a deformation of at least a part of the
electronic device 101 being detected. However, this should not be considered as
limiting.

FIG. 17B illustrates an operation of restoring the at least bent part of the electronic
device 101 by performing the task related to the application update function in the state
in which the at least a part of the electronic device is deformed, for example, is bent.
FIG. 17B illustrates an example in which the electronic device 101 is bent such that its
center faces downwards with reference to both right and left edges. However, the de-
formation of the at least a part of the electronic device 101 is not limited to this. In an
example embodiment, when at least a part of the electronic device 101 is bent to form
a predetermined angle, the electronic device (for example, the processor 120) may
restore the at least bent part of the electronic device 101 at a variable angular velocity
while performing the task related to the application update function. However, this
should not be considered as limiting. In an example embodiment, when the electronic
device (for example, the processor 120) detects a deformation of at least a part of the
electronic device 101 while performing the task related to the application update
function, the electronic device (for example, the processor 120) may restore the at least
deformed part of the electronic device 101 in consideration of a remaining per-
formance time of the task related to the application update function. In another
example embodiment, when the electronic device (for example, the processor 120)
starts performing the task related to the application update function in response to a de-
formation of at least a part of the electronic device 101, the electronic device (for
example, the processor 120) may restore the at least deformed part of the electronic
device 101 at the same time of performing the task. However, this should not be
considered as limiting.

In an example embodiment, when the electronic device (for example, the processor
120) completes the updating of the application through the application update function
as illustrated in FIG. 17C, the electronic device (for example, the processor 120) may
complete the restoring of the at least deformed part of the electronic device 101. For
example, FIG. 17C illustrates a screen indicating the completion of the updating, and
illustrates the state in which the restoring of the at least deformed part of the electronic
device 101 is completed.

In an example embodiment, the electronic device (for example, the processor 120)

may periodically provide the result of the performing the designated task or a noti-
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fication on the completion of the task in various ways. For example, the electronic
device (for example, the processor 120) may provide the notification at a specified
interval (for example, every 1 minute) or based on the degree of task performance (for
example, a ratio of capacity of updated files to the capacity of all update files) while
performing the task related to the application update function or when completing the
task. The electronic device (for example, the processor 120) may output at least one of
a notification window display, a sound, haptic feedback, and light to provide the noti-
fication. However, this should not be considered as limiting.

FIGs. 18A to 18C are diagrams illustrating an example method for performing a task
related to file transmission according to an example embodiment of the present
disclosure.

FIG. 18A illustrates a screen for executing a file transmission function. For example,
FIG. 18A illustrates a state in which a file to be transmitted and another electronic
device 1810 that the electronic device 101 intends to connect using, for example,
Bluetooth communication are selected by a user input. In an example embodiment, the
electronic device (for example, the processor 120) may start performing a task related
to the file transmission function based on various inputs. For example, the electronic
device (for example, the processor 120) may start performing the task related to the file
transmission function by receiving a touch input on a button 1801 for the user to start
transmitting a file. In another example, the electronic device (for example, the
processor 120) may start performing the task related to the file transmission function
when detecting a deformation of at least a part of the electronic device 101. For
example, as illustrated in FIG. 18A, the electronic device (for example, the processor
120) may determine that the task related to the file transmission function is a task
designated for restoring, for example, a task which is scheduled to be completed at the
same time when the task is performed (or the task is started). In one embodiment, the
electronic device (for example, the processor 120) may determine that the task related
to the file transmission function is the task designated for restoring and that the state in
which the file to be transmitted and another electronic device to be connected for com-
munication are selected is a state in which the task can be performed. When it is de-
termined that the task can be performed, the electronic device (for example, the
processor 120) may start performing the task related to the file transmission function in
response to a deformation of at least a part of the electronic device 101 being detected.
However, this should not be considered as limiting.

FIG. 18B illustrates an operation of restoring the at least bent part of the electronic
device 101 by performing the task related to the file transmission function in the state
in which the at least a part of the electronic device is deformed, for example, is bent.

FIG. 18B illustrates an example in which the electronic device 101 is bent such that its
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center faces downwards with reference to both right and left edges. However, the de-
formation of the at least a part of the electronic device 101 is not limited to this. In an
example embodiment, when at least a part of the electronic device 101 is bent to form
a predetermined angle, the electronic device (for example, the processor 120) may
restore the at least bent part of the electronic device 101 at a variable angular velocity
while performing the task related to the file transmission function. However, this
should not be considered as limiting. In an example embodiment, when the electronic
device (for example, the processor 120) detects a deformation of at least a part of the
electronic device 101 while performing the task related to the file transmission
function, the electronic device (for example, the processor 120) may restore the at least
deformed part of the electronic device 101 in consideration of a remaining per-
formance time of the task related to the file transmission function. In another example
embodiment, when the electronic device (for example, the processor 120) starts
performing the task related to the file transmission function in response to a de-
formation of at least a part of the electronic device 101, the electronic device (for
example, the processor 120) may restore the at least deformed part of the electronic
device 101 at the same time of performing the task. However, this should not be
considered as limiting.

In an example embodiment, when the electronic device (for example, the processor
120) completes the file transmission through the file transmission function as il-
lustrated in FIG. 18C, the electronic device (for example, the processor 120) may
complete the restoring of the at least deformed part of the electronic device 101. For
example, FIG. 18C illustrates a screen displaying a list of files 1830 which have been
transmitted, and illustrates the state in which the restoring of the at least deformed part
of the electronic device 101 is completed.

In an example embodiment, the electronic device (for example, the processor 120)
may periodically provide the result of the performing the designated task or a noti-
fication on the completion of the task in various ways. For example, the electronic
device (for example, the processor 120) may provide the notification at a specified
interval (for example, every 1 minute) or based on the degree of task performance (for
example, a ratio of capacity of transmitted files to the capacity of all transmission files)
while performing the task related to the file transmission function or when completing
the task. The electronic device 101 may output at least one of a notification window
display, a sound, haptic feedback, and light to provide the notification. However, this
should not be considered as limiting.

FIGs. 19A, 19B and 19C are diagrams illustrating an example method for performing
a task related to a charging function according to an example embodiment of the

present disclosure.
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FIG. 19A illustrates a state in which a charging function is to be executed. For
example, FIG. 19A illustrates a state in which a charging cable 1910 is connected to
the electronic device 101. In an example embodiment, the electronic device (for
example, the processor 120) may start performing a task related to the charging
function based on various inputs. For example, when the charging cable 1910 is
inserted into the electronic device 101, the electronic device (for example, the
processor 120) may start performing the task related to the charging function. In
another example, the electronic device (for example, the processor 120) may start
performing the task related to the charging function when detecting a deformation of at
least a part of the electronic device 101. For example, the electronic device (for
example, the processor 120) may determine that the task related to the charging
function is a task designated for restoring, for example, a task which is scheduled to be
completed at the same time when the task is performed (or the task is started). The
electronic device (for example, the processor 120) may determine that the task related
to the charging function is the task designated for restoring, and that the state in which
the charging cable 1910 is connected to the electronic device 101 is a state in which the
task can be performed. When it is determined that the task can be performed, the
electronic device (for example, the processor 120) may start performing the task
related to the charging function in response to a deformation of at least a part of the
electronic device 101 being detected. However, this should not be considered as
limiting.

FIG. 19B illustrates an operation of restoring the at least bent part of the electronic
device 101 by performing the task related to the charging function in the state in which
the at least a part of the electronic device is deformed, for example, is bent. In one em-
bodiment, as shown in FIG. 19B, the electronic device (for example, the processor
120) may display a lock screen 1920 while performing the task related to the charging
function. However, this should not be considered as limiting. In an example em-
bodiment, FIG. 19B illustrates a case in which the electronic device 101 is bent such
that its center faces downwards with reference to both right and left edges. However,
the deformation of the at least a part of the electronic device 101 is not limited to this.
In an example embodiment, when at least a part of the electronic device 101 is bent to
form a predetermined angle, the electronic device (for example, the processor 120)
may restore the at least bent part of the electronic device 101 at a uniform velocity or
at a variable angular velocity while performing the task related to the charging
function. However, this should not be considered as limiting. In an example em-
bodiment, when the electronic device (for example, the processor 120) detects a de-
formation of at least a part of the electronic device 101 while performing the task

related to the charging function, the electronic device (for example, the processor 120)
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may restore the at least deformed part of the electronic device 101 based on a
remaining performance time of the task related to the charging function. In another
example embodiment, when the electronic device (for example, the processor 120)
starts performing the task related to the charging function in response to a deformation
of at least a part of the electronic device 101, the electronic device (for example, the
processor 120) may restore the at least deformed part of the electronic device 101 at
the same time of performing the task. However, this should not be considered as
limiting.

In an example embodiment, when the electronic device (for example, the processor
120) completes the charging through the charging function as illustrated in FIG. 19C,
the electronic device (for example, the processor 120) may complete the restoring of
the at least deformed part of the electronic device 101. For example, FIG. 19C il-
lustrates a screen indicating the completion of the charging, and illustrates the state in
which the restoring of the at least deformed part of the electronic device 101 is
completed.

In an example embodiment, the electronic device (for example, the processor 120)
may periodically provide the result of the performing the designated task or a noti-
fication on the completion of the task in various ways. For example, the electronic
device (for example, the processor 120) may provide the notification at a specified
interval (for example, every 1 minute) or based on the degree of task performance (for
example, a degree of charging (or a charging level)) while performing the task related
to the charging function or when completing the task. The electronic device (for
example, the processor 120) may output at least one of a notification window display, a
sound, haptic feedback, and light to provide the notification. However, this should not
be considered as limiting.

FI1Gs. 20A, 20B, 20C and 20D and FIGs. 21A, 21B, 21C, 21D and 21E are diagrams
illustrating an example method for performing a task related to an automatic pho-
tographing function of a camera according to an example embodiment of the present
disclosure.

Referring to FIGs. 20A to 20D and FIGs. 21A to 21E, to execute the automatic pho-
tographing function of the camera, the user may bend, fold, or roll at least a part of the
electronic device 101. In an example embodiment, FIGs. 20A to 20D and FIGs. 21A to
21E illustrate a case in which at least a part of the electronic device 101 is folded, but
this should not be considered as limiting.

In an example embodiment, at least a part of the electronic device 101 may be folded
in order for the electronic device 101 to be held or mounted as illustrated in FIGs. 20A
to 20D. For example, the electronic device 101 may be folded to have a part 101-3 of
the electronic device 101 laid on the ground and to have the other part 101-1 of the
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electronic device 101 stand.

In an example embodiment, various parts of the electronic device 101 may be
deformed, for example, be folded. For example, as illustrated in FIGs. 20A and 20B, a
corner 2001 of the part 101-3 of the electronic device 101 may be folded. In another
example, as illustrated in FIGs. 20C and 20D, a corner 2003 of the other part 101-1 of
the electronic device 101 may be folded. However, the deformed parts of the electronic
device 101 are not limited to these.

In an example embodiment, FIG. 21A illustrates a screen for executing the automatic
photographing function of the camera. For example, in FIG. 21A, the electronic device
(for example, the processor 120) may display a preview on a subject.

In an example embodiment, the electronic device (for example, the processor 120)
may set a task performance time for the automatic photographing function of the
camera based on at least a user's touch input. In another embodiment, the electronic
device (for example, the processor 120) may detect a deformation of at least a part of
the electronic device 101, and set the task performance time for the automatic pho-
tographing function of the camera based on the deformation of the at least a part of the
electronic device 201. For example, the electronic device (for example, the processor
120) may set the task performance time for the automatic photographing function of
the camera to be a fixed time according to the deformation of the at least a part of the
electronic device, or may set the task performance time for the automatic pho-
tographing function of the camera based on at least a degree of deformation of a at
least a part of the electronic device 101, the number of times at least a part of the
electronic device 101 is deformed, or a time during which the user contacts the
electronic device 101. For example, when at least a part of the electronic device 101 is
deformed one time in FIG. 21B, the electronic device (for example, the processor 120)
may set the task performance time to 5 seconds, and, when at least a part of the
electronic device 101 is deformed two times in FIG. 21C, the electronic device (for
example, the processor 120) may set the task performance time to 10 seconds.
However, this should not be considered as limiting.

In an example embodiment, the electronic device (for example, the processor 120)
may start performing the task related to the automatic photographing function of the
camera based on various inputs. For example, the electronic device (for example, the
processor 120) may start performing the task related to the automatic photographing
function of the camera by receiving a user's input. In another example, the electronic
device (for example, the processor 120) may start performing the task related to the
automatic photographing function of the camera when detecting a deformation of at
least a part of the electronic device 101. For example, as illustrated in FIG. 20C, the

electronic device (for example, the processor 120) may determine that the task related
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to the automatic photographing function of the camera is a task designated for
restoring, for example, a task for which a task performance time is specified at the
same time when the task is performed (or the task is started). The electronic device (for
example, the processor 120) may determine that the task related to the automatic pho-
tographing function of the camera is the task designated for restoring, and that the state
in which the task performance time for the automatic photographing function of the
camera is set as illustrated in FIG. 21C is a state in which the task can be performed.
When it is determined that the task can be performed, the electronic device (for
example, the processor 120) may start performing the task related to the automatic
photographing function of the camera in response to a deformation of at least a part of
the electronic device 101 being detected. However, this should not be considered as
limiting.

FIGs. 21D and 21E illustrate an operation of restoring the at least folded part of the
electronic device 101 by performing the task related to the automatic photographing
function of the camera in the state in which the at least a part of the electronic device is
deformed, for example, is folded

In an example embodiment, when at least a part of the electronic device 101 is folded
to form a predetermined angle, the electronic device (for example, the processor 120)
may restore the at least folded part of the electronic device 101 at an equiangular
velocity while performing the task related to the automatic photographing function of
the camera. However, this should not be considered as limiting. In another example
embodiment, the electronic device (for example, the processor 120) may determine a
restoring angle in the state in which the at least a part of the electronic device is folded
to form the predetermined angle. In an example embodiment, when a determined
restoring angle per unit time is less than a specified angle, the electronic device (for
example, the processor 120) may stop restoring until the angle restored per unit time is
equal to the specified angle, and may restore by the specified angle per unit time from
the time when the angle restored per unit time is equal to the specified angle. In an
example embodiment, when the electronic device (for example, the processor 120)
detects a deformation of at least a part of the electronic device 101 while performing
the task related to the automatic photographing function of the camera, the electronic
device (for example, the processor 120) may restore the at least deformed part of the
electronic device 101 based on a remaining performance time of the task related to the
automatic photographing function of the camera. In another example embodiment,
when the electronic device (for example, the processor 120) starts performing the task
related to the automatic photographing function of the camera in response to a de-
formation of at least a part of the electronic device 101, the electronic device (for

example, the processor 120) may restore the at least deformed part of the electronic
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device 101 at the same time of performing the task. However, this should not be
considered as limiting.

In an example embodiment, when the time set in the automatic photographing
function of the camera passes, the electronic device (for example, the processor 120)
may complete the restoring of the at least deformed part of the electronic device 101,
as illustrated in FIG. 21E.

In an example embodiment, the electronic device (for example, the processor 120)
may periodically provide the result of the performing the designated task or a noti-
fication on the completion of the task in various ways. For example, the electronic
device (for example, the processor 120) may provide a notification on the elapsed time
at a specified interval (for example, every 1 minute) while performing the task related
to the automatic photographing function of the camera or when completing the task.
The electronic device (for example, the processor 120) may output at least one of a no-
tification window display, a sound, haptic feedback, and light to provide the noti-
fication. However, this should not be considered as limiting.

According to various example embodiments of the present disclosure, a method for
performing a task in an electronic device may include: detecting a deformation of at
least a part of the electronic device; identifying information on a task which is
performed in the electronic device; and restoring the at least a part of the electronic
device from which the deformation is detected based on at least the identified in-
formation on the task.

In an example embodiment, the detecting the deformation of the at least a part of the
electronic device may include detecting at least one of bending, folding, and rolling of
the at least a part of the electronic device.

In an example embodiment, the identifying the information on the task which is
performed in the electronic device may include determining whether the task is a task
which is designated for restoring the at least a part of the electronic device or not, and
the task designated for restoring the at least a part of the electronic device may include
a task for which a task performance time is determined when the task is started.

In an example embodiment, the task designated for restoring the at least a part of the
electronic device may include a task related to a timer function, a task related to an ap-
plication update, a task related to file transmission, a task related to file download, a
task related to an automatic photographing function of a camera, and a task related to a
charging function.

In an example embodiment, the identifying the information on the task which is
performed in the electronic device may include: determining whether it is possible to
perform the task designated for restoring the at least a part of the electronic device;

and, when it is determined that it is possible to perform the task designated for
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restoring the at least a part of the electronic device, starting performing the task
designated for restoring the at least a part of the electronic device.

In an example embodiment, the restoring the at least a part of the electronic device
from which the deformation is detected based on at least the identified information on
the task may include: determining whether to restore the at least a part of the electronic
device from which the deformation is detected based on at least the identified in-
formation of the task; when it is determined that the at least a part of the electronic
device from which the deformation is detected is restored, restoring the at least a part
of the electronic device from which the deformation is detected by performing the task;
and when it is determined that the at least a part of the electronic device from which
the deformation is detected is not restored, performing the task while maintaining the
deformation of the at least a part of the electronic device.

In an example embodiment, the detecting the deformation of the at least a part of the
electronic device may include detecting that the at least a part of the electronic device
is deformed to form a predetermined angle, and the restoring the at least a part of the
electronic device from which the deformation is detected based on at least the
identified information on the task may include: identifying a task performance time
which remains until the identified task is completed at a specified timer interval; de-
termining whether a change rate of the task performance time remaining until the
identified task is completed is constant or not; calculating an angle per unit time for
restoring the at least a part of the electronic device from which the deformation is
detected; when the change rate of the task performance time remaining until the
identified task is completed is constant, restoring the at least a part of the electronic
device from which the deformation is detected from the predetermined angle at an
equiangular velocity; and when the change rate of the task performance time remaining
until the identified task is completed is variable, restoring the at least a part of the
electronic device from which the deformation is detected from the predetermined angle
at a variable angular velocity.

In an example embodiment, the restoring the at least a part of the electronic device
from which the deformation is detected based on at least the identified information on
the task may include: determining whether the determined angle per unit time is
greater than or equal to a specified angle; when the determined angle per unit time is
greater than or equal to the specified angle, restoring the at least a part of the electronic
device by the determined angle per unit time; and, when the determined angle per unit
time is less than the specified angle, stopping restoring the at least a part of the
electronic device until the determined angle per unit time is equal to the specified
angle, and restoring the at least a part of the electronic device from a time when the de-

termined angle per unit time is equal to the specified angle.
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In an example embodiment, the restoring the at least a part of the electronic device
from which the deformation is detected based on at least the identified information on
the task may further include, after detecting the deformation of the at least a part of the
electronic device, determining whether to restore the at least a part of the electronic
device based on whether there is a user input or a movement of the electronic device.

In an example embodiment, the method may further include setting a performance
time of the task as a fixed time based on at least the deformation of the at least a part of
the electronic device, or setting the performance time of the task based on at least one
of a degree of deformation of the at least a part of the electronic device, a number of
times the at least a part of the electronic device is deformed, and a time during which a
user contacts the at least a part of the electronic device.

The method for performing the task and the electronic device supporting the same
according to various exammple embodiments of the present disclosure can provide the
results of performing tasks of various functions of the electronic device using the op-
erations of deforming the electronic device and returning the deformed electronic
device to its original state.

In addition, the structure of data used in the above-described embodiments of the
present disclosure may be recorded on a computer-readable recording medium through
various means. The computer-readable recording medium may include storage media
such as a magnetic storage medium (for example, a Read Only Memory (ROM), a
floppy disk, a hard disk, or the like), and an optical reading medium (for example, a
compact disk(CD)-ROM, a Digital Versatile Disk (DVD), or the like).

In an example embodiment, the storage medium stores instructions, and the in-
struction may be set for at least one processor to perform at least one operation when
the instructions are executed by the at least one processor, and the at least one
operation includes: in an electronic device including a memory and a processor,
detecting a deformation of at least a part of the electronic device; identifying in-
formation on a task which is performed in the electronic device; and restoring the at
least a part of the electronic device from which the deformation is detected based on at
least the identified information on the task. The storage medium may include a
computer readable storage device having a program recorded thereon, for executing the
at least one operation.

Although the disclosure herein has been described with reference to various
examples, it is to be understood that these examples are merely illustrative of the
principles of the disclosure. It is therefore to be understood that numerous modi-
fications may be made to the examples and that other arrangements may be devised
without departing from the spirit and scope of the disclosure as defined by the

appended claims. Furthermore, while example processes are illustrated in a specific
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order in the appended drawings, such processes are not limited to any particular order
unless such order is expressly set forth herein; rather, processes may be performed in a

different order or concurrently and steps may be added or omitted.
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Claims

A method for performing a task in an electronic device, the method
comprising:

detecting a deformation of at least a part of the electronic device;
identifying information on a task which is performed in the electronic
device; and

restoring the deformation of at least a part of the electronic device from
which the deformation is detected based on at least the identified in-
formation on the task.

The method of claim 1, wherein the detecting the deformation of the at
least a part of the electronic device comprises detecting at least one of:
bending, folding, and rolling of the at least a part of the electronic
device.

The method of claim 1, wherein the identifying the information on the
task which is performed in the electronic device comprises: de-
termining whether the task is a task designated for restoring the at least
a part of the electronic device, and

wherein the task designated for restoring the at least a part of the
electronic device comprises: a task for which a task performance time
is determined when the task is started, wherein the task designated for
restoring the at least a part of the electronic device comprises one or
more of: a task related to a timer function, a task related to an ap-
plication update, a task related to file transmission, a task related to file
download, a task related to an automatic photographing function of a
camera, and a task related to a charging function.

The method of claim 1, wherein the identifying the information on the
task which is performed in the electronic device comprises:
determining whether it is possible to perform the task designated for
restoring the at least a part of the electronic device; and

when it is determined that it is possible to perform the task designated
for restoring the at least a part of the electronic device, starting
performing the task designated for restoring the at least a part of the
electronic device.

The method of claim 1, wherein the restoring the at least a part of the
electronic device from which the deformation is detected based on at
least the identified information on the task comprises:

determining whether to restore the at least a part of the electronic
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device from which the deformation is detected based on at least the
identified information of the task;

when it is determined that the at least a part of the electronic device
from which the deformation is detected is to be restored, restoring the
at least a part of the electronic device from which the deformation is
detected by performing the task; and

when it is determined that the at least a part of the electronic device
from which the deformation is detected is not restored, performing the
task while maintaining the deformation of the at least a part of the
electronic device.

The method of claim 1, wherein the detecting the deformation of the at
least a part of the electronic device comprises: detecting that the at least
a part of the electronic device is deformed to form a predetermined
angle, and

wherein the restoring the at least a part of the electronic device from
which the deformation is detected based on at least the identified in-
formation on the task comprises:

identifying a task performance time remaining until the identified task
is completed at a specified timer interval;

determining whether a change rate of the task performance time
remaining until the identified task is completed is constant;
determining an angle per unit time for restoring the at least a part of the
electronic device from which the deformation is detected;

when the change rate of the task performance time remaining until the
identified task is completed is constant, restoring the at least a part of
the electronic device from which the deformation is detected from the
predetermined angle at an equiangular velocity; and

when the change rate of the task performance time remaining until the
identified task is completed is not constant, restoring the at least a part
of the electronic device from which the deformation is detected from
the predetermined angle at a variable angular velocity,

wherein the restoring the at least a part of the electronic device from
which the deformation is detected based on at least the identified in-
formation on the task comprises:

determining whether the determined angle per unit time is greater than
or equal to a specified angle;

when the determined angle per unit time is greater than or equal to the

specified angle, restoring the at least a part of the electronic device by
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the determined angle per unit time; and

when the determined angle per unit time is less than the specified angle,
stopping restoring the at least a part of the electronic device until the
determined angle per unit time is equal to the specified angle, and
restoring the at least a part of the electronic device from a time when
the determined angle per unit time is equal to the specified angle.

The method of claim 1, wherein the restoring the at least a part of the
electronic device from which the deformation is detected based on at
least the identified information on the task further comprises, after
detecting the deformation of the at least a part of the electronic device,
determining whether to restore the at least a part of the electronic
device based on whether there is a received input or a movement of the
electronic device.

The method of claim 1, further comprising setting a performance time
of the task as a fixed time based on at least one of: at least the de-
formation of the at least a part of the electronic device, setting the per-
formance time of the task based on at least one of a degree of de-
formation of the at least a part of the electronic device, a number of
times the at least a part of the electronic device is deformed, and a time
during which a user contacts the at least a part of the electronic device.
An electronic device comprising:

at least one sensor configured to detect a deformation of at least a part
of the electronic device;

a driver unit comprising driving circuitry configured to restore the at
least deformed part of the electronic device; and

at least one processor electrically connected with the at least one sensor
and the driver unit,

wherein the processor is configured to control the driver unit to detect a
deformation of at least a part of the electronic device using the at least
one sensor, to identify information on a task which is performed in the
electronic device, and to restore the at least deformed part of the
electronic device from which the deformation is detected based on at
least the identified information on the task.

The electronic device of claim 9, wherein the processor is configured to
detect at least one of: bending, folding, and rolling of the at least a part
of the electronic device using the at least one sensor.

The electronic device of claim 9, wherein the processor is configured to

determine whether the task is a task designated for restoring the at least
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a part of the electronic device, and

wherein the task designated for restoring the at least a part of the
electronic device comprises: a task for which a task performance time
is determined when the task is started, wherein the task designated for
restoring the at least a part of the electronic device comprises one or
more of: a task related to a timer function, a task related to an ap-
plication update, a task related to file transmission, a task related to file
download, a task related to an automatic photographing function of a
camera, and a task related to a charging function.

The electronic device of claim 9, wherein the processor is configured to
determine whether it is possible to perform the task designated for
restoring the at least a part of the electronic device, and, when itis de-
termined that it is possible to perform the task designated for restoring
the at least a part of the electronic device, to start performing the task
designated for restoring the at least a part of the electronic device.

The electronic device of claim 9, wherein the processor is configured
to: determine whether to restore the at least a part of the electronic
device from which the deformation is detected based on at least the
identified information of the task; when it is determined that the at least
a part of the electronic device from which the deformation is detected is
to be restored, restore the at least a part of the electronic device from
which the deformation is detected by performing the task; and when it
is determined that the at least a part of the electronic device from which
the deformation is detected is not to be restored, perform the task while
maintaining the deformation of the at least a part of the electronic
device.

The electronic device of claim 9, wherein the processor is configured to
detect that the at least a part of the electronic device is deformed to
form a predetermined angle using the at least one sensor, and is
configured to identify a task performance time which remains until the
identified task is completed at a specified timer interval; to determine
whether a change rate of the task performance time remaining until the
identified task is completed is constant; to determine an angle per unit
time for restoring the at least a part of the electronic device from which
the deformation is detected; when the change rate of the task per-
formance time remaining until the identified task is completed is
constant, to restore the at least a part of the electronic device from

which the deformation is detected from the predetermined angle at an
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equiangular velocity; and, when the change rate of the task per-
formance time remaining until the identified task is completed is not
constant, to restore the at least a part of the electronic device from
which the deformation is detected from the predetermined angle at a
variable angular velocity, wherein the processor is configured to:
determine whether the determined angle per unit time is greater than or
equal to a specified angle; when the determined angle per unit time is
greater than or equal to the specified angle, restore the at least a part of
the electronic device by the determined angle per unit time; and, when
the determined angle per unit time is less than the specified angle, stop
restoring the at least a part of the electronic device until the determined
angle per unit time is equal to the specified angle, and restore the at
least a part of the electronic device from a time when the determined
angle per unit time is equal to the specified angle.

[Claim 15] The electronic device of claim 9, wherein the processor is configured
to, after detecting the deformation of the at least a part of the electronic
device, determine whether to restore the at least a part of the electronic
device based on whether there is a received input or a movement of the

electronic device.



1729

PCT/KR2016/014418

WO 2017/105037

[Fig. 1]

Nt
O™ moyoIE
YIS -
904
ENTE I HV DVIHAINI AVIdSI DVAEILNI
JINOYLTH NOLLYDINNAO) 1Ad.NO/LNGNI
o oot 4 091’ og1”
a9l Y Y Y
sng
Iyl gEEN 4o oL
gL~ JMVMIIOO A
07y gpi~] (W) DvabaIN AHOWIN H0SS3)0Ud
ONINWVYO0Hd NOLLYDTIddY ST w27
[fl~] WY4O0Md NOLLYDTddY | A~
(101) DIAIQ JINOYLIT
e
00}



2/29

PCT/KR2016/014418

WO 2017/105037

[Fig. 2]

_ 982 82 28¢
102 DIAIIINOHLITTH By 4
WOz HOSN3S AN 862 162 162 N vz2
of(l3]|H \
[ osnas R e S 1 1 e 1 e
xore 1Hon 5 dIOAN31 | T nowavELE |||
wet] ey et I A LA I | L 2 N
1 E
TN LYHIdWAL 9527 » e % W m _m_._ W m 113 _ >\mo_)_m_>_ TYNHALNI o
MENEHE 22 :
A dosnas TINCON Ww| |a| [0V AHOWIW
0721 snaiawor NN N w| Y Frr R : :
HIMOd 082
Hov2~|  wosas oy | TINAOW 0IaNY
HOSN3S 9H e JH ﬂ ﬁgm A i | | i v
o0rz1~  HOSN3S !
ALTWIXOHd L =
—»! [
1] 74 HOSNIS dIHD H0SST)0Md JINAOKW 4N
HOSN3S < | 722 T1Na0N
302 T noLvaDY | [€] s [ ;
1| wosnas uz’ \ T 1
R Y Incow 718 [ n
| HOSNS J4NSSIYd TDVAHILNI HO1J3rOHd DIAC 173 0
D092 JHIHASOWLY -0 | | “WLido LN A TIndow 1 [€>] W
992 JINOSYELT 1
812/ 912’/ 7 —
gorz]  HOSNS DINIC 85/ 952 £22 T1NAON || H
OHAD WVHO0TOH HIM
asn IWCH 7927 HOSN3S TaNYd —
HOSN3S
VOrZ A~ N3d HDNOL 122 TN00N | »
JHNISTO T 2127 TaNVd o 27/ Y INTIHD
202
TINCOW HOSNIS VAN AVI4SIa DIAIA LNNE zopﬁﬂm_mxs% ‘
724 Y24 09z 0527 0zz”"




3/29

PCT/KR2016/014418

WO 2017/105037

[Fig. 3]

£2€ HIAMMA DIAID 12€ HIOVYNVIW 3DHNOSTH WALSAS
02€ TANYI)
26¢ HIOYNYIW 1S HIDYNYI 0S€ HIOYNYIW 6V HIDVNYIN
ALTHNAS JIHdVHO NOLLYD01 NOLLYDHLLON
>zm<mmmm: 8v€ HIOVNYIW L€ YAOYNYIW 9v€ HIOVNYIW G HIOVNYIW
ALIALLDANNOD IOV ENT AN HIMOd
IWIINNY
e HIOYNYIN £7€ HIOVNYIN o HIOVNYIN Iy€ HADUNVIN
DUNOSHH VIGIWLLTNIN MOQNIM NOLLYDIddY
0£€ IHYMITAaIW
09¢ Idv
8¢ £8¢ ¢8e 18¢ 08¢ 6.8 8/¢
WO || Wngv || HIAVI VIGIW ||HVANTTVD || TIVI-3 TVIQDIOA | |SIOVINOD
LIE 9/¢ Gle vie 1743 ¢le 12
WHYTY || YHIWYD HISMOHE WI SININ/SINS HAviIa JWOH
0.€ NOLLYDITddY
01




4/29

WO 2017/105037 PCT/KR2016/014418

[Fig. 4A]

[Fig. 4B]




5/29

WO 2017/105037
[Fig. 4C]
101
"
/ g
410
[Fig. 4D]
101
( D
S/ S S s

PCT/KR2016/014418



6/29

WO 2017/105037
[Fig. SA]
101
/
[Fig. 5B]
101

PCT/KR2016/014418



7/29

WO 2017/105037 PCT/KR2016/014418

[Fig. 6A]

[Fig. 6B]




WO 2017/105037

[Fig. 7]

8/29

DETECT DEFORMATION OF AT LEAST PART OF
ELECTRONIC DEVICE

701

v

IDENTIFY INFORMATION ON TASK WHICH IS
BEING PERFORMED

703

v

RESTORE AT LEAST PART OF ELECTRONIC
DEVICE BASED ON AT LEAST IDENTIFIED
INFORMATION ON TASK

~ 705

PCT/KR2016/014418



9/29

WO 2017/105037 PCT/KR2016/014418

[Fig. 8]

DETERMINE WHETHER TO RESTORE AT LEAST
PART OF ELECTRONIC DEVICE BASED ON AT - 801
LEAST IDENTIFIED INFORMATION OF TASK

RESTORE? NO

805
~

REST%REE,QE IBEYA?’E;Q)F;IMCI)II\:IE I}E\c& ONIC PERFORM TASK IN DEFORMED STATE

|

END



10/29

WO 2017/105037 PCT/KR2016/014418

[Fig. 9A]

921
N s g
L =1
Q:§: :& :ﬁ"’ 923
Q:§: :?: 1924
Q:§: H— :ﬁ"’ 925
i ]
[Fig. 9B]
/'\21
931 933
N e
[# ]




11/29

WO 2017/105037 PCT/KR2016/014418

[Fig. 10A]

101-3

101

/ )( %
1010 1011




12/29

WO 2017/105037 PCT/KR2016/014418

[Fig. 10B]

[Fig. 10C]




13/29

WO 2017/105037 PCT/KR2016/014418

[Fig. 11A]

0 1t 2t 3t 4t 5 6t Tt 8t 9 10t

[Fig. 11B]

5 minutes passed

140°
gl —

101



14/29

WO 2017/105037 PCT/KR2016/014418
[Fig. 12A]
L | [ | [ | | [ 1 ]
0 1t 2t 3t &t 5t 6t Tt 8t 9t 10t
lorle—>lerle—>lo]

[Fig. 12B]

140°

¥ 40°

’K 7

101

3 minutes passed

—>




15/29

WO 2017/105037 PCT/KR2016/014418

[Fig. 13A]

140°

101

[Fig. 13B]




16/29

WO 2017/105037 PCT/KR2016/014418

[Fig. 14]

DETECT DEFORMATION OF AT LEAST PART OF F1 101

ELECTRONIC DEVICE

v

SET TASK PERFORMANCE TIME BASED ON AT LEAST
DEFORMATION OF AT LEAST PART OF ELECTRONIC DEVICE

v

RESTORE AT LEAST PART OF ELECTRONIC DEVICE F 1405

1403

DURING SET TASK PERFORMANCE TIME




17/29

WO 2017/105037 PCT/KR2016/014418

[Fig. 15A]

101
90°

1510’/;// s

[Fig. 15B]

101
135°

1510‘//// .




18/29

WO 2017/105037 PCT/KR2016/014418

[Fig. 15C]

[Fig. 15D]




19/29

WO 2017/105037 PCT/KR2016/014418
[Fig. 16A]
101 1601
~
all i AM 10:07
=N
&

WORLD | STOP
ALARM | TiME | warch | TIMER

Hours Minutes  Seconds

KEYPAD RESET

\
1610

[Fig. 16B]

101

N

Minutes Seconds

19:59

PAUSE | CANCEL




20/29

WO 2017/105037 PCT/KR2016/014418

[Fig. 16C]

101

[Fig. 16D]

101
~

| X Timeis up H

. -00:19

DISMISS |

Hours Minutes  Seconds

KEYPAD RESET




21/29

WO 2017/105037
[Fig. 17A]

il i AM 10:07

101 — == My apps
INSTALLED ALL
Updates ~1710
\:G %O?Maps

1711 ?g:*ﬁ lﬁn'c. UPDATE

1713—

() |My Verizon Mobile
I D Verizon -VZ
U ettt

UPDATE

1715—1

NFx Mobile
I @ NF# Enterprises LLC
" J dedevefesk

UPDATE

117

( 1 Verizon Cloud
C} Verizon-VZ
" J devevetent

UPDATE

Recently updated

[——

[Fig. 17B]

101 w\m.—/
INSTALLE

Updates Update ALL

; EO‘ Maps
1711 G Goog**lnc.
(O | My Verizon Mobile

1713— D Verizon -VZ

NF# Mobile
1715— @ NFs Enterprises LLC

( | Verizon Cloud

17171 Q Verizon-VZ

ently updated

PCT/KR2016/014418



WO 2017/105037

[Fig. 17C]

22/29

L AM 10:07

||||
101 — = My apps

INSTALLED ALL

Recently Updated

13

%Oi\ Maps
1711~ G Goo?ge Inc.
Yk

INSTALLED

1713—1 & Verizon -VZ

1715~

17—

[Fig. 18A]

Yededevedr

My Verizon Mobile
INSTALLED

NFx Mobile
Yoot

NF« Enterprises LLC

INSTALLED

Verizon-VZ
dfedevek

Verizon Cloud

INSTALLED

Goox**Drive
Goows+ Inc.

)| (0] (@

IANCTALLER

ull i AM 10:07

101~

Cancel Done

1801

MY DEVICE NAME

Gil dong Hong(SM-N910F)

CONNECTED DEVICES

1810

"V [ SAMSUNG-SM-G925V

Scan

PCT/KR2016/014418



WO 2017/105037

[Fig. 18B]

MY DEVI

23/29

~ 101

Gil dong Hong(SM-N910F)

AVAILABLE DEVICES

1810

"/ 1] SAMSUNG-SM-Ga25v

[Fig. 18C]

Cancel connectiol

\ J

i AM 1007

Inbound transfers

~— 101

File

received

5 received

RECEIVED FILES

N 14143295686 10.jpeg
28.45KB Tap here to open \

7| 1414839247881 jpeg
237KB Tap here to open

246KB Tap here to open

1830

Screenshot_2014-11-26-17-18.jpeg
154KB Tap here to open

i

ﬂ/ 1414323494250.jpeg
<

iy

movie_imagePSTNBYEY .jpeg
54.77KB Tap here to open

Cancel

PCT/KR2016/014418



24/29

WO 2017/105037

[Fig. 19A]

/ —— \\Jm

/

__—

¥

1910

[Fig. 19B]

1920
1910
£

PCT/KR2016/014418



WO 2017/105037

[Fig. 19C]

/ —— \601
an 11:30

Thursday, June 20

_—

1910

[Fig. 20A]

1011

25/29

101

101-3

<7 2001

PCT/KR2016/014418



26/29

WO 2017/105037 PCT/KR2016/014418
[Fig. 20B]
101
101-1
\
- 101-3
v
2001
[Fig. 20C]
2003
101-1

101-3 ~
101



27129

WO 2017/105037 PCT/KR2016/014418

[Fig. 20D]

[Fig. 21A]

PREVIEW

101



28/29

WO 2017/105037
[Fig. 21B]
\
o /
9 sec
101
[Fig. 21C]
\
3) !
10 sec

101

PCT/KR2016/014418



29/29

WO 2017/105037 PCT/KR2016/014418
[Fig. 21D]
[¢]
10 sec
101
[Fig. 21E]
O
Capture

101



INTERNATIONAL SEARCH REPORT International application No.
PCT/KR2016/014418

A. CLASSIFICATION OF SUBJECT MATTER
GOGF 9/48(2006.01)i, GOGF 3/01(2006.01)i, GOGF 9/50(2006.01)i

According to International Patent Classification (IPC) or to both national classification and [PC
B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
GOOGF 9/48; GOOF 3/048; GO6F 3/03; GOOF 3/041; HO4B 1/38; GO9G 5/00;, HO4B 1/40; GO6F 3/01; GO6F 9/50

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Korean utility models and applications for utility models
Japanese utility models and applications for utility models

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
cKOMPASS(KIPO internal) & keywords: flexible display, detect, deformation, task, restore, time, angle, and similar terms.

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X US 2013-0300686 A1 (LG ELECTRONICS INC.) 14 November 2013 1-15
See paragraphs [0091], [0094], [0103], [0137]-[0157]; claims 1, 6, 23;
and figures 2A-2B, 6A-9C.

A US 2010-0120470 A1 (JONG HWAN KIM et al.) 13 May 2010 1-15
See paragraphs [0084]-[0090]; claim 1; and figure 5.

A US 2010-0117975 A1 (YOUNG MIN CHO) 13 May 2010 1-15
See paragraphs [0131]-[0137]; claim 1; and figure 42.

A KR 10-2013-0124122 A (LG ELECTRONICS INC.) 13 November 2013 1-15
See paragraphs [0092]-[0097]; claim 1; and figure 3.

A US 2014-0062976 A1 (JIYOUNG PARK et al.) 06 March 2014 1-15
See paragraphs [0096]-[0103]; claim 1; and figure 3.

. . . . N .
|:| Further documents are listed in the continuation of Box C. See patent family annex.
* Special categories of cited documents: "T" later document published after the international filing date or priority
"A" document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention
"E" carlier application or patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
"L"  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other "Y" document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
"O" document referting to an oral disclosure, use, exhibition or other combined with one or more other such documents,such combination
means being obvious to a person skilled in the art
"P"  document published prior to the international filing date but later "&" document member of the same patent family
than the priority date claimed
Date of the actual completion of the international search Date of mailing of the international search report
17 March 2017 (17.03.2017) 20 March 2017 (20.03.2017)
Name and mailing address of the [SA/KR Authorized officer

International Application Division

Korean Intellectual Property Office LEE, Scoung Young
189 Cheongsa-ro, Seo-gu, Daejeon, 35208, Republic of Korea

Facsimile No. +82-42-481-8578 Telephone No. +82-42-481-3535

Form PCT/ISA/210 (second sheet) (January 2015)



INTERNATIONAL SEARCH REPORT

International application No.

Information on patent family members PCT/KR2016/014418
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2013-0300686 Al 14/11/2013 CN 103389865 A 13/11/2013
EP 2662763 Al 13/11/2013
KR 10-2013-0125653 A 19/11/2013
US 2010-0120470 Al 13/05/2010 KR 10-1517082 B1 30/04/2015
US 8271047 B2 18/09/2012
US 2010-0117975 Al 13/05/2010 CN 101739171 A 16/06/2010
EP 2192750 A2 02/06/2010
KR 10-1521219 B1 18/05/2015
US 8502788 B2 06/08/2013
KR 10-2013-0124122 A 13/11/2013 CN 103384284 A 06/11/2013
EP 2660678 Al 06/11/2013
US 2013-0296000 Al 07/11/2013
US 2015-0169127 Al 18/06/2015
US 8994651 B2 31/03/2015
US 9436311 B2 06/09/2016
US 2014-0062976 Al 06/03/2014 KR 10-2014-0031679 A 13/03/2014
US 9318070 B2 19/04/2016

Form PCT/ISA/210 (patent family annex) (January 2015)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - description
	Page 34 - description
	Page 35 - description
	Page 36 - description
	Page 37 - description
	Page 38 - description
	Page 39 - description
	Page 40 - description
	Page 41 - description
	Page 42 - description
	Page 43 - description
	Page 44 - description
	Page 45 - description
	Page 46 - description
	Page 47 - description
	Page 48 - description
	Page 49 - description
	Page 50 - description
	Page 51 - description
	Page 52 - description
	Page 53 - claims
	Page 54 - claims
	Page 55 - claims
	Page 56 - claims
	Page 57 - claims
	Page 58 - drawings
	Page 59 - drawings
	Page 60 - drawings
	Page 61 - drawings
	Page 62 - drawings
	Page 63 - drawings
	Page 64 - drawings
	Page 65 - drawings
	Page 66 - drawings
	Page 67 - drawings
	Page 68 - drawings
	Page 69 - drawings
	Page 70 - drawings
	Page 71 - drawings
	Page 72 - drawings
	Page 73 - drawings
	Page 74 - drawings
	Page 75 - drawings
	Page 76 - drawings
	Page 77 - drawings
	Page 78 - drawings
	Page 79 - drawings
	Page 80 - drawings
	Page 81 - drawings
	Page 82 - drawings
	Page 83 - drawings
	Page 84 - drawings
	Page 85 - drawings
	Page 86 - drawings
	Page 87 - wo-search-report
	Page 88 - wo-search-report

