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(57) Abstract: An electronic device includes housing including first
housing and second housing, hinge unit to rotate first housing and sec-
ond housing, first display exposed to outside through first area of first
housing and second area of second housing, second display exposed to
outside through third area, facing away from first area, of first housing,
first sensor to detect folding angle formed between first housing and
second housing, memory to store plurality of first images correspond-
ing to plurality of folding angles, respectively, and at least one proces-
sor, wherein at least one processor is configured to acquire information
of the folding angle, through the first sensor, identify an image corre-
sponding to the folding angle among the plurality of the first images,
identify at least one display configured to display the image among the
first display and the second display, based on the folding angle, and dis-
play the image on the at least one display.
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Description

Title of Invention: METHOD FOR PROVIDING IMAGE USING
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FOLDABLE DISPLAY AND ELECTRONIC DEVICE FOR

SUPPORTING THE SAME
Technical Field

The disclosure relates to a method for providing an image using a foldable display

and an electronic device for supporting the same.

Background Art

Recently, electronic devices including a foldable display are being developed. The
electronic device including the foldable display, which is carried in a folded state, may
provide improved portability. In addition, the electronic device including the foldable
display may provide a wide screen.

If a conventional electronic device including the foldable display is folded or
unfolded, a first display displays a first image or a second display displays a second

display which is not associated with (or not related to) the first image.
Disclosure of Invention
Solution to Problem

An aspect of the present disclosure provides a method for providing an image which
dynamically changes, using a plurality of displays (or different portions of a foldable
display) while an electronic device including a foldable display is folded or unfolded,
and the electronic device for supporting the same.

In accordance with an aspect of the present disclosure, an electronic device is
provided. The electronic device includes a housing including a first housing and a
second housing, a hinge unit configured to rotate the first housing and the second
housing, a first display exposed to an outside through a first area of the first housing
and a second area of the second housing, a second display exposed to the outside
through a third area, which faces away from the first area, of the first housing, a first
sensor configured to detect a folding angle formed between the first housing and the
second housing, a memory configured to store a plurality of first images corresponding
to a plurality of folding angles, respectively, and at least one processor, wherein the at
least one processor is configured to acquire information of the folding angle, through
the first sensor, identify an image corresponding to the folding angle among the
plurality of the first images, identify at least one display configured to display the
image among the first display and the second display, based on the folding angle, and
display the image on the at least one display.
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In accordance with another aspect of the present disclosure, a method is provided.
The method includes acquiring folding angle information through a first sensor
configured to detect the folding angle formed if a first housing and a second housing of
an electronic device rotate based on a hinge unit, identifying an image corresponding
to the folding angle among a plurality of first images corresponding to a plurality of
folding angles, respectively, based on the folding angle, identifying at least one display
configured to display the image, among a first display exposed to an outside through a
first area of the first housing and a second area of the second housing and a second
display exposed to the outside through a third area, which faces away from the first

area, of the first housing, and displaying the image on the at least one display.
In accordance with another aspect of the present disclosure, an electronic device is

provided. The electronic device includes a plurality of housings, at least one hinge unit
configured to rotate the plurality of housings, a display exposed to an outside through
the plurality of housings, a sensor configured to detect at least one folding angle
formed between the plurality of housings, a memory configured to store a plurality of
images corresponding to a plurality of folding angles, respectively, and at least one
processor, wherein the at least one processor is configured to acquire information of
the at least one folding angle, through the sensor, identify an image corresponding to
the at least one folding angle among the plurality of images, identify at least one of
portions of the display configured to display the image, based on the at least one
folding angle, and display the image through the at least one of portions.

Brief Description of Drawings

The above and other aspects, features, and advantages of certain embodiments of the
present disclosure will be more apparent from the following description taken in con-
junction with the accompanying drawings, in which:

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

FIG. 2 illustrates a front view and a rear view of an electronic device which is
unfolded according to an embodiment;

FIG. 3 is an illustration of an electronic device based on a folding angle while the
electronic device changes from a folding state to an unfolding state according to an
embodiment;

FIG. 4 illustrates a block diagram of an electronic device for providing an image
using a foldable display according to an embodiment;

FIG. 5 illustrates a flowchart of a method for providing an image using a foldable
display according to an embodiment;

FIG. 6 is an illustration of a method for providing an image including an object using
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a foldable display according to an embodiment;

FIG. 7 is an illustration of a method for providing an image including a visual effect
using a plurality of surfaces on a foldable display according to an embodiment;

FIG. 8 is an illustration of a method for providing an image including a visual effect
using a plurality of surfaces on a foldable display according to an embodiment;

FIG. 9 is an illustration of a method for providing an image including a visual effect
using a plurality of lines and points on a foldable display according to an embodiment;

FIG. 10 is an illustration of a method for providing an image including a visual effect
using a plurality of lines and points on a foldable display according to an embodiment;

FIG. 11 is an illustration of a method for providing an image including a visual effect
using a plurality of lines and points on a foldable display according to an embodiment;

FIG. 12 is an illustration of a method for providing an image based on a single
original image using a foldable display according to an embodiment;

FIG. 13 is an illustration of a method for providing an image based on a single
original image using a foldable display according to an embodiment;

FIG. 14 is an illustration of a method for providing an image based on a single
original image using a foldable display according to an embodiment;

FIG. 15 is an illustration of a method for providing an image including an object
using a foldable display according to an embodiment;

FIG. 16 illustrates a flowchart of a method for providing an image using a foldable
display by considering a status of an electronic device according to an embodiment;

FIG. 17 is an illustration of a method for providing an image using a foldable display
by considering a status of an electronic device according to an embodiment;

FIG. 18 illustrates a flowchart of a method for providing an image using a foldable
display by considering a gaze direction according to an embodiment;

FIG. 19 illustrates a flowchart of a method for acquiring an image to be displayed
during a folding operation or an unfolding operation, based on a user input according
to an embodiment;

FIG. 20 is an illustration of a method for acquiring an image to be displayed during a
folding operation or an unfolding operation, based on a user input according to an em-
bodiment;

FIG. 21 is an illustration of a method for providing an image using a foldable display
of an fully unfolded type according to an embodiment;

FIG. 22 is an illustration of a method for providing an image using a foldable display
including a plurality of hinge units according to an embodiment;

FIG. 23 is an illustration of a method for providing an image using a foldable display
including a plurality of hinge units according to an embodiment;

FIG. 24 is an illustration of a method for providing an image using a foldable display
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including a plurality of hinge units according to an embodiment;
FIG. 25 is an illustration of a method for providing an image using a foldable display

including a plurality of hinge units according to an embodiment; and

FIG. 26 is an illustration of a method for providing a screen for user authentication
using a foldable display according to an embodiment.
Best Mode for Carrying out the Invention

FIG. 1 is a block diagram of an electronic device 101 in a network environment 100
according to an embodiment.

Referring to FIG. 1, the electronic device 101 in the network environment 100 may
communicate with an electronic device 102 via a first network 198 (e.g., a short-range
wireless communication network), or an electronic device 104 or a server 108 via a
second network 199 (e.g., a long-range wireless communication network). The
electronic device 101 may communicate with the electronic device 104 via the server
108. The electronic device 101 may include a processor 120, memory 130, an input
device 150, a sound output device 155, a display device 160, an audio module 170, a
sensor module 176, an interface 177, a connecting terminal 178, a haptic module 179, a
camera module 180, a power management module 188, a battery 189, a commu-
nication module 190, a subscriber identification module (SIM) 196, or an antenna
module 197. At least one (e.g., the display device 160 or the camera module 180) of
the components may be omitted from the electronic device 101, or one or more other
components may be added in the electronic device 101. Some of the components may
be implemented as a single integrated circuitry. For example, the sensor module 176
(e.g., a fingerprint sensor, an iris sensor, or an illuminance sensor) may be im-
plemented as embedded in the display device 160 (e.g., a display).

The processor 120 may execute, for example, software (e.g., a program 140) to
control at least one other component (e.g., a hardware or software component) of the
electronic device 101 coupled with the processor 120, and may perform various data
processing or computation. As at least part of the data processing or computation, the
processor 120 may load a command or data received from another component (e.g., the
sensor module 176 or the communication module 190) in volatile memory 132,
process the command or the data stored in the volatile memory 132, and store resulting
data in non-volatile memory 134. The processor 120 may include a main processor 121
(e.g., a central processing unit (CPU) or an application processor (AP)), and an
auxiliary processor 123 (e.g., a graphics processing unit (GPU), an image signal
processor (ISP), a sensor hub processor, or a communication processor (CP)) that is
operable independently from, or in conjunction with, the main processor 121. Addi-

tionally or alternatively, the auxiliary processor 123 may be adapted to consume less
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power than the main processor 121, or to be specific to a specified function. The
auxiliary processor 123 may be implemented as separate from, or as part of, the main
processor 121.

The auxiliary processor 123 may control at least some functions or states related to at
least one component (e.g., the display device 160, the sensor module 176, or the com-
munication module 190) among the components of the electronic device 101, instead
of the main processor 121 while the main processor 121 is in an inactive (e.g., sleep)
state, or together with the main processor 121 while the main processor 121 is in an
active state (e.g., executing an application). The auxiliary processor 123 (e.g., an ISP
or a CP) may be implemented as part of another component (e.g., the camera module
180 or the communication module 190) functionally related to the auxiliary processor
123.

The memory 130 may store various data used by at least one component (e.g., the
processor 120 or the sensor module 176) of the electronic device 101. The various data
may include, for example, software (e.g., the program 140) and input data or output
data for a command related thereto. The memory 130 may include the volatile memory
132 or the non-volatile memory 134.

The program 140 may be stored in the memory 130 as software, and may include, for
example, an operating system (OS) 142, middleware 144, or an application 146.

The input device 150 may receive a command or data to be used by another
component (e.g., the processor 120) of the electronic device 101, from the outside
(e.g., a user) of the electronic device 101. The input device 150 may include, for
example, a microphone, a mouse, a keyboard, or a digital pen (e.g., a stylus pen).

The sound output device 155 may output sound signals to the outside of the
electronic device 101. The sound output device 155 may include, for example, a
speaker or a receiver. The speaker may be used for general purposes, such as playing
multimedia or playing a record, and the receiver may be used for incoming calls. The
receiver may be implemented as separate from, or as part of, the speaker.

The display device 160 may visually provide information to the outside (e.g., a user)
of the electronic device 101. The display device 160 may include, for example, a
display, a hologram device, or a projector and control circuitry to control a corre-
sponding one of the display, the hologram device, and the projector. The display
device 160 may include touch circuitry adapted to detect a touch, or sensor circuitry
(e.g., a pressure sensor) adapted to measure the intensity of force incurred by the touch.

The audio module 170 may convert a sound into an electrical signal and vice versa.
The audio module 170 may obtain the sound via the input device 150, or output the
sound via the sound output device 155 or a headphone of an external electronic device

(e.g., an electronic device 102) directly (e.g., wiredly) or wirelessly coupled with the
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electronic device 101.

The sensor module 176 may detect an operational state (e.g., power or temperature)
of the electronic device 101 or an environmental state (e.g., a state of a user) external
to the electronic device 101, and then generate an electrical signal or data value corre-
sponding to the detected state. The sensor module 176 may include, for example, a
gesture sensor, a gyro sensor, an atmospheric pressure sensor, a magnetic sensor, an
acceleration sensor, a grip sensor, a proximity sensor, a color sensor, an infrared (IR)
sensor, a biometric sensor, a temperature sensor, a humidity sensor, or an illuminance
Sensor.

The interface 177 may support one or more specified protocols to be used for the
electronic device 101 to be coupled with the external electronic device (e.g., the
electronic device 102) directly (e.g., wiredly) or wirelessly. The interface 177 may
include, for example, a high definition multimedia interface (HDMI), a universal serial
bus (USB) interface, a secure digital (SD) card interface, or an audio interface.

The connecting terminal 178 may include a connector via which the electronic device
101 may be physically connected with the external electronic device (e.g., the
electronic device 102). The connecting terminal 178 may include, for example, an
HDMI connector, a USB connector, an SD card connector, or an audio connector (e.g.,
a headphone connector).

The haptic module 179 may convert an electrical signal into a mechanical stimulus
(e.g., a vibration or a movement) or an electrical stimulus which may be recognized by
a user via the user's tactile sensation or kinesthetic sensation. The haptic module 179
may include, for example, a motor, a piezoelectric element, or an electrical stimulator.

The camera module 180 may capture a still image or moving images. The camera
module 180 may include one or more lenses, image sensors, ISPs, or flashes.

The power management module 188 may manage power supplied to the electronic
device 101. The power management module 188 may be implemented as at least part
of, for example, a power management integrated circuit (PMIC).

The battery 189 may supply power to at least one component of the electronic device
101. The battery 189 may include, for example, a primary cell which is not
rechargeable, a secondary cell which is rechargeable, or a fuel cell.

The communication module 190 may support establishing a direct (e.g., wired) com-
munication channel or a wireless communication channel between the electronic
device 101 and the electronic device 102, the electronic device 104, or the server 108
and perform communication via the established communication channel. The commu-
nication module 190 may include one or more CPs that are operable independently
from the processor 120 (e.g., the AP) and supports a direct (e.g., wired) commu-

nication or a wireless communication. The communication module 190 may include a
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wireless communication module 192 (e.g., a cellular communication module, a short-
range wireless communication module, or a global navigation satellite system (GNSS)
communication module) or a wired communication module 194 (e.g., a local area
network (LAN) communication module or a power line communication (PLC)
module). A corresponding one of these communication modules may communicate
with the external electronic device 102, the electronic device 104, or the server 108 via
the first network 198 (e.g., a short-range communication network, such as Bluetooth™,
wireless-fidelity (Wi-Fi) direct, or by a standard of the Infrared Data Association
(IrDA)) or the second network 199 (e.g., a long-range communication network, such as
a cellular network, the Internet, or a computer network (e.g., a LAN or a wide area
network (WAN)). These various types of communication modules may be im-
plemented as a single component (e.g., a single integrated circuit or chip), or may be
implemented as multi components (e.g., multi chips) separate from each other. The
wireless communication module 192 may identify and authenticate the electronic
device 101 in a communication network, such as the first network 198 or the second
network 199, using subscriber information (e.g., an international mobile subscriber
identity (IMS])) stored in the SIM 196.

The antenna module 197 may transmit or receive a signal or power to or from the
outside (e.g., the external electronic device 102, the electronic device 104, or the server
108) of the electronic device 101. The antenna module 197 may include an antenna
including a radiating element composed of a conductive material or a conductive
pattern formed in or on a substrate (e.g., a printed circuit board (PCB)). The antenna
module 197 may include a plurality of antennas. In such a case, at least one antenna
appropriate for a communication scheme used in the communication network, such as
the first network 198 or the second network 199, may be selected, for example, by the
communication module 190 (e.g., the wireless communication module 192) from the
plurality of antennas. The signal or the power may then be transmitted or received
between the communication module 190 and the external electronic device via the
selected at least one antenna. Another component (e.g., a radio frequency integrated
circuit (RFIC)) other than the radiating element may be additionally formed as part of
the antenna module 197.

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

Commands or data may be transmitted or received between the electronic device 101
and the external electronic device 104 via the server 108 coupled with the second

network 199. Each of the electronic devices 102 and 104 may be a device of a same
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type as, or a different type from, the electronic device 101. All or some of operations to
be executed at the electronic device 101 may be executed at one or more of the
external electronic device 102, the external electronic device 104, or the server 108.
For example, if the electronic device 101 should perform a function or a service auto-
matically, or in response to a request from a user or another device, the electronic
device 101, instead of, or in addition to, executing the function or the service, may
request the one or more external electronic devices to perform at least part of the
function or the service. The one or more external electronic devices receiving the
request may perform the at least part of the function or the service requested, or an ad-
ditional function or an additional service related to the request, and transfer an outcome
of performing the at least part of the function or the service or an additional function or
an additional service to the electronic device 101. The electronic device 101 may
provide the outcome, with or without further processing of the outcome, as at least part
of areply to the request. To that end, a cloud computing, distributed computing, or
client-server computing technology may be used, for example.

The electronic device according to various embodiments may be one of various types
of electronic devices. The electronic devices may include, for example, a portable
communication device (e.g., a smartphone), a computer device, a portable multimedia
device, a portable medical device, a camera, a wearable device, or a home appliance.
The electronic devices are not limited to those described above.

The terms used herein are not intended to limit present disclosure but include various
changes, equivalents, or replacements for a corresponding embodiment. With regard to
the description of the accompanying drawings, similar reference numerals may be used
to refer to similar or related elements. It is to be understood that a singular form of a
noun corresponding to an item may include one or more of the things, unless the
relevant context clearly indicates otherwise. As used herein, each of such phrases as "A
or B," "at least one of A and B," "at least one of A or B," "A, B, or C," "at least one of
A, B, and C," and "at least one of A, B, or C," may include any one of, or all possible
combinations of the items enumerated together in a corresponding one of the phrases.
As used herein, such terms as "1s," "2nd," "first," and "second" may be used to simply
distinguish a corresponding component from another, but does not limit the
components in another aspect (e.g., importance or order). It is to be understood that if
an element (e.g., a first element) is referred to, with or without the term "operatively"

"o

or "communicatively", as "coupled with," "coupled to," "connected with," or
"connected to" another element (e.g., a second element), it indicates that the element
may be coupled with the other element directly (e.g., wiredly), wirelessly, or via a third
element.

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

Various embodiments as set forth herein may be implemented as software (e.g., the
program 140) including one or more instructions that are stored in a storage medium
(e.g., internal memory 136 or external memory 138) that is readable by a machine
(e.g., the electronic device 101) . For example, a processor 120 of the machine (e.g.,
the electronic device 101) may invoke at least one of the one or more instructions
stored in the storage medium, and execute it, with or without using one or more other
components under the control of the processor. This allows the machine to be operated
to perform at least one function according to the at least one instruction invoked. The
one or more instructions may include code generated by a complier or code executable
by an interpreter. The machine-readable storage medium may be provided in the form
of a non-transitory storage medium. Wherein, the term "non-transitory" simply
indicates that the storage medium is a tangible device, and does not include a signal
(e.g., an electromagnetic wave), but this term does not differentiate between where
data is semi-permanently stored in the storage medium and where the data is tem-
porarily stored in the storage medium.

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

Each component (e.g., a module or a program) of the above-described components
may include a single entity or multiple entities. One or more of the above-described
components may be omitted, or one or more other components may be added. Alter-
natively or additionally, a plurality of components (e.g., modules or programs) may be
integrated into a single component. In such a case, the integrated component may still
perform one or more functions of each of the plurality of components in the same or

similar manner as they are performed by a corresponding one of the plurality of
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components before the integration. Operations performed by the module, the program,
or another component may be carried out sequentially, in parallel, repeatedly, or
heuristically, or one or more of the operations may be executed in a different order or
omitted, or one or more other operations may be added.

FIG. 2 illustrates a front view 210 and a rear view 220 of an electronic device 101
which is unfolded according to an embodiment.

Referring to FIG. 2, the front view 210 of the unfolded electronic device 101 and the
rear view 220 of the unfolded electronic device 101 are shown. For example, the front
view 210 of the electronic device 101 is fully unfolded and the rear view 220 of the
electronic device 101 is fully unfolded.

The electronic device 101 may include a first housing 231, a second housing 233, a
hinge unit 235, a first display 240, and a second display 250.

The first housing 231 and the second housing 233 may be coupled. For example, one
side of the first housing 231 and one side of the second housing 233 may be coupled.
The first housing 231 and the second housing 233 may be coupled by the hinge unit
231. The first housing 231 and the second housing 233 may be coupled pivotably or
rotatably based on the hinge unit 235.

The first display 240 may be exposed to outside through a first area of the first
housing 231 and a second area of the second housing 233. For example, the first
display 240 may be disposed on the first housing 231 and the second housing 233
across the hinge unit 235.

The first display 240 may be a foldable display. The first display 240 may be folded
or unfolded by rotating the first housing 231 and the second housing 233 based on the
hinge unit 235. Hereinafter, the first display 240 is, but not limited to, folded or
unfolded. For example, the first display 240 may be implemented to bend, and
examples of the first display 240 which is bent may be described identically or
similarly to examples of the first display 240 which is folded or unfolded.

If the first housing 231 and the second housing 233 are folded at a certain angle
based on the hinge unit 235, a first portion (e.g., a 1-1 display) of the first display 240
and a second portion (e.g., a 1-2 display) of the first display 240 may also be folded at
the certain angle based on the hinge unit 235. For example, in the front view 210, the
1-1 display 240-1 may be a left portion of the first display 240 based on an axis (a
dotted line in the front view 210) of the hinge unit 235 and the 1-2 display 240-3 may
be a right portion of the first display 240 based on the axis of the hinge unit 235.
Hereinafter, the angle between the first housing 213 and the second housing 233 (or
the 1-1 display 240-1 and the 1-2 display 240-3) based on the hinge unit 235 is referred
to as a folding angle. The folding angle may be formed between the first housing 231
and the second housing 233.
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The second display 250 may be exposed to the outside through a third area of the
first housing 231. For example, the second display 250 may be disposed on the third
area of the first housing 231 which faces away from the first area of the first housing
231. The second display 250 may be disposed on the back of one surface of the first
housing 231 including the 1-1 display 240-1. The second display 250 may be a non-
foldable display.

The electronic device 101 may further include a third display 260. The third display
260 may be exposed to the outside through a fourth area of the second housing 233.
For example, the third display 260 may be disposed on the fourth area of the second
housing 233 which faces away from the second area of the second housing 233. The
third display 260 may be disposed on the back of one surface of the second housing 23
including the 1-2 display 240-3. The third display 260 may be a non-foldable display.

If the electronic device 101 further includes the third display 260, the second display
250 and the third display 260 may be integrated. If the second display 250 and the third
display 260 are integrated, the second display 250 and the third display 260 may rotate
(or fold) based on the hinge unit 235.

FIG. 3 is an illustration of an electronic device 101 based on a folding angle while
the electronic device 101 changes from a folding state to an unfolding state according
to an embodiment.

Referring to FIG. 3, the panel 310 shows the electronic device 101 is fully folded.
For example, in the panel 310, the electronic device 101 may be at a folding angle 0 of
about 0°. If the electronic device 101 is fully folded, the first display 240 may enter an
inactive state (e.g., a standby state or a power-saving state) which displays no content.
If the electronic device 101 is fully folded, the second display 250 may display a
designated content (e.g., a time) or enter the inactive state.

The panel 320 shows that the electronic device 101 is folded at a folding angle (or an
acute angle) below 90° or so. For example, the panel 320 shows that the folding angle
0 of the electronic device 101 is about 45°. If the folding angle O of the electronic
device 101 exceeds a first angle, the first display 240 may switch from the inactive
state to an active state for displaying content.

The panel 330 shows that the electronic device 101 is folded at a folding angle O over
90° or so. For example, the panel 330 shows that the folding angle O of the electronic
device 101 is about 135°. If the folding angle O of the electronic device 101 exceeds a
second angle which is greater than the first angle, the second display 250 may switch,
but is not limited to, from the active state to the inactive state. The second display 250
may maintain the active state even if the folding angle 0 of the electronic device 101
exceeds the second angle.

The panel 340 shows that the electronic device 101 is fully unfolded. For example, in
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the panel 340, the folding angle O of the electronic device 101 is about 180°.

While the electronic device 101 changes from the fully folded state to the fully
unfolded state in FIG. 3, an example in which the electronic device 101 changes from
the fully unfolded state to the fully folded state may be applied in the identical or
similar manner.

Hereafter, the operation for changing the electronic device 101 from the fully folded
state to the fully unfolded state is referred to as an unfolding operation, and the
operation for changing the electronic device 101 from the fully unfolded state to the
fully folded state is referred to as a folding operation.

In an embodiment, when the electronic device 101 is fully folded, the 1-1 display
240-1 and the 1-2 display 240-3 face each other in FIG. 2 and FIG. 3. When the
electronic device 101 is fully unfolded, the 1-1 display 240-1 and the 1-2 display 240-3
face away from each other. This is described below in greater detail with reference to
FIG. 21.

The electronic device 101 is folded based on, but is not limited to, the single hinge
unit 235. An example in which the electronic device 101 is folded based on a plurality
of hinge units 235 is described below in greater detail with reference to FIG. 21
through FIG. 25.

The electronic device 101 which is fully folded based on the single hinge unit 235 is
described below in greater detail with reference to FIG. 4 through FIG. 20.

FIG. 4 is a block diagram of an electronic device 101 for providing an image using a
foldable display according to an embodiment.

Referring to FIG. 4, the electronic device 101 may include a first display 240, a
second display 250, a first sensor 430, a second sensor 440, a gaze detector 450, a
processor 460, and a memory 470.

The first display 240 and the second display 250 are identical or similar to the first
display 240 and the second display 250 of FIG. 2 in at least part, and accordingly their
redundant descriptions are omitted.

The first display 240 and the second display 250 may include touch screens
combined with touch panels.

The first display 240 and the second display 250 may be identical or similar to in at
least part the display device 160 of FIG. 1.

The first sensor 430 may detect a folding angle.

The first sensor 430 may include a Hall effect sensor. For example, the first housing
231 (or the second housing 233) may include a Hall effect sensor, and the second
housing 233 (or the first housing 231) may include a magnet (or a magnetic body).
During the folding operation or the unfolding operation, the first sensor 430 im-

plemented with the Hall effect sensor may detect the folding angle by detecting
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electrical characteristics (e.g., voltage) produced (or changed) by the magnet.

The first sensor 430 for detecting the folding angle is not limited to the Hall effect
sensor. For example, the first sensor 430 may be implemented with a load cell, an
infrared sensor, a pressure sensor, or an electromagnetic sensor.

The second sensor 440 may detect a status (or posture) of the electronic device 101.
For example, the second sensor 440 may detect an angle of the electronic device 101
with respect to the face of the Earth (or relative to the face of the Earth). For example,
the second sensor 440 may detect a motion of the electronic device 101.

The second sensor 440 may include, but is not limited to, a sensor disposed in the
first housing 231 to detect the angle of the first housing 231 in relation to the face of
the Earth, and a sensor disposed in the second housing 233 to detect the angle of the
second housing 233 in relation to the face of the Earth. The second sensor 440 may be
disposed in either the first housing 231 or the second housing 233.

The second sensor 440 may include at least one of an accelerometer sensor, a gyro
sensor, or a geomagnetic sensor, for detecting the status of the electronic device 101.

The first sensor 430 and the second sensor 440 may be identical or similar in at least
part to the sensor module 176 of FIG. 1.

The gaze detector 450 may detect a user's gaze direction or viewing direction (e.g., a
gaze direction) for the electronic device 101. The gaze detector 450 may detect the
gaze direction by detecting a direction of a user's face. The gaze detector 450 may
include a camera (e.g., an infrared camera) or a proximity camera.

The processor 460 may control to provide an image using the foldable display.

The processor 460 may control to display an image corresponding to a folding angle
in a folding operation or an unfolding operation, which is described below in greater
detail with reference to FIG. 5 through FIG. 15.

The processor 460 may control to display an image corresponding to a folding angle
and the status of the electronic device 101 (e.g., an angle of the electronic device 101
in relation to the face of the Earth) in a folding operation or an unfolding operation,
which is described below in greater detail with reference to FIG. 16 and FIG. 17.

The processor 460 may control to display an image corresponding to a folding angle
and a gaze direction in a folding operation or an unfolding operation, which is
described below in greater detail with reference to FIG. 18.

Based on a user input, the processor 460 may control to acquire (or generate) an
image to be displayed on at least one of the first display 240 or the second display 250
in a folding operation or an unfolding operation, which is described below in greater
detail with reference to FIG. 19 and FIG. 20.

The processor 460 may be identical or similar in at least part to the processor 120 of
FIG. 1.
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The memory 470 may store various information for providing the image using the
foldable display.

The memory 470 may store a plurality of images corresponding to folding angles re-
spectively. For example, the memory 470 may store images (or image frames) to be
displayed on at least one of the first display 240 or the second display 250 in sequence
(or in succession) according to an increase (or a decrease) of a folding angle. The
memory 470 may include a table which maps the images to the folding angles re-
spectively.

The memory 470 may store a plurality of images corresponding to the folding angles
and the statuses (e.g., the angles of the electronic device 101 in relation to the face of
the Earth).

The memory 470 may store a plurality of images corresponding to the folding angles
and the gaze directions respectively.

The various information in the memory 470 is described below in greater detail.

The electronic device 101 may further include a component. For example, the
electronic device 101 may further include the first housing 231, the second housing
233, and the hinge unit 235 of FIG. 2 or FIG. 3. For example, the electronic device 101
may further include the third display 260 of FIG. 2. For example, the electronic device
101 may further include at least one of the components (e.g., the communication
module 160) of FIG. 1.

The electronic device 101 may not include some of the components of FIG. 4. For
example, the electronic device 101 may not include at least one of the second sensor
440 or the gaze detector 450.

An electronic device according to various embodiments of the present disclosure may
include a housing which includes a first housing and a second housing, a hinge unit for
rotating the first housing and the second housing, a first display exposed to outside
through a first area of the first housing and a second area of the second housing, a
second display exposed to the outside through a third area, which faces away from the
first area, of the first housing, a first sensor for detecting a folding angle formed
between the first housing and the second housing, a memory for storing a plurality of
first images corresponding to a plurality of folding angles respectively, and at least one
processor, wherein the at least one processor may be configured to acquire information
of the folding angle, through the first sensor, identify an image corresponding to the
folding angle among the plurality of the first images, identify at least one display for
displaying the image among the first display and the second display, based on the
folding angle, and display the image on the at least one display.

The first images may include a plurality of images which dynamically change based

on the folding angle.
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The first images may include a plurality of images including at least one object
which dynamically changes based on the folding angle or a visual effect.

The at least one processor may be configured to, if the folding angle ranges from a
first angle to a second angle, identify the second display as the display for displaying
the image, and if the folding angle ranges from the second angle to a third angle,
identify the first display as the display for displaying the image.

The at least one processor may be configured to, if the folding angle ranges from a
fourth angle to a fifth angle, identify the second display as the at least one display for
displaying the image, if the folding angle ranges from the fifth angle to a sixth angle,
identify the first display and the second display as the at least one display for
displaying the image, and if the folding angle ranges from the sixth angle to a seventh
angle, identify the first display as the at least one display for displaying the image.

The electronic device may further include a second sensor for detecting an angle of
the electronic device in relation to a face of the Earth, wherein the memory may be
configured to store a plurality of second images corresponding to the folding angles
and angles of the electronic device in relation to the face of the Earth, and the at least
one processor may be configured to acquire angle information of the electronic device
in relation to the face of the Earth, from the second sensor, identify an image corre-
sponding to the folding angle and the angle of the electronic device, among the second
images, and display the image corresponding to the folding angle and the angle of the
electronic device, on the at least one display.

The electronic device may further include a gaze detector for detecting a gaze
direction of a user, wherein the memory may be configured to store a plurality of third
images corresponding to the folding angles and gaze directions, and the at least one
processor may be configured to acquire gaze direction information from the gaze
detector, identify an image corresponding to the folding angle and the gaze direction,
among third images, and display the image corresponding to the folding angle and the
gaze direction, on the at least one display.

The at least one processor may be configured to generate the first images, based on a
user input.

The at least one processor may be configured to acquire an original image, display
the original image on the first display or the second display, and generate the first
images, based on a user input for the original image.

FIG. 5 illustrates a flowchart of a method for providing an image using a foldable
display according to an embodiment.

Referring to FIG. 5, in step 501, the processor 460 may acquire folding angle in-
formation through the first sensor 430.

The processor 460 may acquire from the first sensor 430, the folding angle in-
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formation which is detected by the first sensor 430 and formed between the first
housing 231 and the second housing 233 based on the hinge unit 235.

In ta folding operation or an unfolding operation, the processor 460 may acquire the
folding angle information through the first sensor 430. The first sensor 430 may
include a Hall effect sensor, a load cell, an infrared sensor, a pressure sensor, or an
electromagnetic sensor, for detecting the folding angle. The first sensor 430 may
provide the detected folding angle information to the processor 460.

In step 503, the processor 460 may identify an image corresponding to the folding
angle.

The processor 460 may identify the image corresponding to the folding angle among
a plurality of images (or image frames) stored in the memory 470 and corresponding to
the folding angles respectively.

The images corresponding to the folding angles may be displayed in sequence (or in
succession) according to the folding angle, in the folding operation or the unfolding
operation. Hereafter, the images corresponding to the folding angles are referred to as a
plurality of designated images.

The designated images may be created by a designer of the electronic device 101 or a
third party service provider. The designated images may be generated based on a user
input, which is described below in greater detail with reference to FIG. 19 and FIG. 20.

The designated images may include images which dynamically change as the folding
angle changes.

The designated images may each include at least one object, and a visual repre-
sentation of the at least one object may dynamically change while the folding angle
increases or decreases in the folding operation or the unfolding operation. For example,
the designated images may be displayed to move at least one object therein se-
quentially (or successively) while the folding angle increases or decreases in the
folding operation or the unfolding operation.

The designated images may include a visual effect which dynamically changes while
the folding angle increases or decreases in the folding operation or the unfolding
operation.

The designated images are not limited thereto, and various examples of the
designated images are described below in greater detail.

In step 505, the processor 460 may identify at least one display for displaying the
image, based on the folding angle. The processor 460 may identify at least one display
for displaying the image identified to correspond to the folding angle, based on the
folding angle.

While the electronic device 101 fully folded (e.g., at the folding angle of 0°) is
unfolded to a first angle, the processor 460 may identify that the second display 250 is
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to display some of the designated images (some of the designated image frames). For
example, if N-ary images are to be displayed while the folding angle changes from 0°
to 180°, the processor 460 may identify that the second display 250 is to display M-ary
designated images, wherein M is less than N, at the folding angle ranging from 0° to
the first angle. While the folding angle increases from the first angle to the second
angle (e.g., 180°) which is greater than the first angle, the processor 460 may identify
that the first display 240 is to display some other of the designated images. For
example, if the folding angle ranges from the first angle to the second angle, the
processor 460 may identify that the first display 240 is to display (N-M)-ary designated
images.

While the electronic device 101 fully folded is unfolded to a third angle, the
processor 460 may identify that the second display 250 is to display some of the
designated images. If the folding angle ranges from the third angle to a fourth angle,
the processor 460 may identify that the first display 240 and the second display 250 are
to display some other of the designated images. If the folding angle ranges from the
fourth angle to a fifth angle (e.g., 180°), the processor 460 may identify that the first
display 240 is to display yet some other of the designated images.

Identifying at least one display for displaying the image may include identifying a
portion of at least one display for displaying the image. While the electronic device
101 fully folded is unfolded to a sixth folding angle, the processor 460 may identify
that the portion of the display for displaying some of the designated images is the
second display 250. If the folding angle ranges from the sixth angle to a seventh angle,
the processor 460 may identify that the portion of the display for displaying some other
of the designated images is the 1-2 display 240-3 which is part of the first display 240
and the second display 250. If the folding angle ranges from the seventh angle to an
eighth angle (e.g., 180°), the processor 460 may identify that the display for displaying
yet some other of the designated images is the first display 240 including both of the
1-1 display 240-1 and the 1-2 display 240-3.

Identifying at least one display for displaying the image may include identifying at
least part of at least one display for displaying the image. While the electronic device
101 fully folded is unfolded to a ninth folding angle, the processor 460 may identify
that at least part of the display for displaying some of the designated images is the
second display 250. If the folding angle ranges from the ninth angle to a tenth angle,
the processor 460 may identify that at least part of the display for displaying other
some of the designated images is at least part of the 1-2 display 240-3, which increases
(or decreases) according to the increase (or the decrease) of the folding angle, and the
second display 250. If the folding angle ranges from the tenth angle to an eleventh
angle (e.g., 180°), the processor 460 may identify that the display for displaying yet
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other some of the designated images is the first display 240 including both of the 1-1
display 240-1 and the 1-2 display 240-3.

In step 507, the processor 460 may display the image on at least one display. For
example, the processor 460 may display the image corresponding to the folding angle
on at least one of the first display 240 or the second display 250.

In the folding operation or the unfolding operation, the processor 460 may se-
quentially display the designated images according to the folding angle, on at least one
display.

If displaying the image on all of the second display 250 and at least part (e.g., at least
part of the 1-1 display 240-1 or the 1-2 display 240-3) of the first display 240 based on
the folding angle, the processor 460 may display a visual representation as if the user
views different parts of one image through the second display 250 and at least part of
the first display 240. For example, if the folding angle ranges from the third angle to
the fourth angle, the processor 460 may display the image on the 1-2 display 240-3 and
the second display 250, to provide a visual sensation as if the user, who views the
electronic device 101 in a vertical direction to a front surface (e.g., panel 210) of the
electronic device 101, views one continuous image on the 1-2 display 240-3 and the
second display 250.

While step 503 of identifying the image corresponding to the folding angle precedes
step 505 of identifying the at least one display for displaying the image based on the
folding angle, step 505 may precede step 503 or step 503, and step 505 may be
performed in parallel (or concurrently) with step 503.

If the electronic device 101 includes the third display 260, the processor 460 may
display the image corresponding to the folding angle on at least one of the first display
240, the second display 250, or the third display 260 in the identical or similar manner
to FIG. 5. For example, while the second display 250 faces the Earth and the electronic
device 101 is unfolded from the fully folded state, the processor 460 may display the
image corresponding to the folding angle on at least one of the third display 260 or the
first display 240.

In the folding operation or the unfolding operation, the image displayed by the
processor 460 on at least one of the third display 260 or the first display 240 may be
different from the image displayed by the processor 460 on at least one of the second
display 250 or the first display 240. For example, while the electronic device 101 fully
folded is unfolded with the third display 260 facing the Earth, the processor 460 may
display an image including, but not limited to, an object which gradually increases in
size, on at least one of the second display 250 or the first display 240. While the
electronic device 101 fully folded is unfolded with the third display 260 facing the

Earth, the processor 460 may display an image including, but is not limited to, an
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object which gradually decreases in size, on at least one of the third display 260 or the
first display 240. In the folding operation or the unfolding operation, the image
displayed by the processor 460 on at least one of the third display 260 or the first
display 240 may be the same as the image displayed by the processor 460 on at least
one of the second display 250 or the first display 240.

FIG. 6 is an illustration of a method for providing an image including an object using
a foldable display according to an embodiment.

Referring to FIG. 6, the processor 460 may display an image including an object 610
indicating a watch, on the second display 250 while the electronic device 101 is fully
folded as shown in panel 601. The processor 460 may display a basic screen on the
second display 250 as shown in panel 601 while the electronic device 101 is fully
folded. However, the image displayed in the electronic device 101 fully folded is not
limited to the example of panel 601. For example, if the electronic device 101 is fully
folded, the processor 460 may display no image on the second display 250. For
example, if the electronic device 101 is fully folded, based on a user input, the
processor 460 may display an image on the second display 250 as shown in panel 601.

The processor 460 may display screens of panel 603 through panel 609, as the
folding angle increases in the unfolding operation.

While the electronic device 101 fully folded is unfolded to the first folding angle, the
processor 460 may display an image including an object which dynamically changes,
on the second display 250. For example, while the electronic device 101 fully folded is
unfolded to the first folding angle, the processor 460 may sequentially (or suc-
cessively) display images including an object indicating the Moon, which rotatably
moves and changes in size, on the second display 250.

At the folding angle ranging from the first angle to the second angle, the processor
460 may display an image including an object which dynamically changes, on the first
display 240 and the second display 250. For example, while the folding angle increases
from the first angle to the second angle, the processor 460 may display images
including an object 621 indicating part of the Moon which rotatably moves and
changes in size, on the second display 260 and display images including an object 623
indicating other part of the Moon than the part of the Moon of the object 621, which
rotatably moves and changes in size, on the first display 240. As shown in panel 603,
the processor 460 may display the object 621 and the object 623 on the first display
240 and the second display 250, as if the user views the object indicating the single
(the same) Moon on the first display 240 and the second display 250.

At the folding angle ranging from the second angle to the third angle (180°), the
processor 460 may display an image including an object which dynamically changes,

on the first display 240. For example, as shown in panels 605 through 609, as the
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folding angle increases from the second angle to the third angle, the processor 460 may
display images including objects 631 through 651 indicating the Moon which rotatably
moves and changes in size, on the 1-1 display 240-1 and the 1-2 display 240-3.

The panel 609 may display a screen of the electronic device 101 fully unfolded.

As shown in panels 601 through 609, in the unfolding operation, the processor 460
may display the designated images including the object indicating the Moon which
rotatably moves and changes in size, on at least one of the first display 240 or the
second display 250.

If the user unfolds the electronic device 101 quickly, the processor 460 may display
images including an object which dynamically changes in response to the unfolding (or
folding) speed of the electronic device 101, on at least one of the first display 240 or
the second display 250.

While the electronic device 101 fully folded is fully unfolded in FIG. 6, the
electronic device 101 fully unfolded may be fully folded in the identical or similar
manner.

FIG. 7 and FIG. 8 are illustrations of a method for providing an image including a
visual effect using a plurality of surfaces on a foldable display according to an em-
bodiment.

Referring to FIG. 7 and FIG. 8, in the folding operation or the unfolding operation,
the processor 460 may display images including a visual effect which dynamically
changes, using surfaces of various sizes, positions, and angles, on at least one of the
first display 240 or the second display 250.

As shown in panels 701 through 709 of FIG. 7, while the electronic device 101
switches from the fully folded state to the fully unfolded state, the processor 460 may
display images including a visual effect of spreading the surfaces as if turning over
pages of a book, on at least one of the first display 240 or the second display 250.

As shown in panels 801 through 809 of FIG. 8, while the electronic device 101
switches from the fully folded state to the fully unfolded state, the processor 460 may
display images including a visual effect of responding in three dimensions by crossing
two surfaces, on at least one of the first display 240 or the second display 250.

While the electronic device 101 fully folded is fully unfolded in FIG. 7 and FIG. 8§,
the electronic device 101 fully unfolded may be fully folded in the identical or similar
manner.

In the folding operation or the unfolding operation, the processor 460 may provide a
three-dimensional (3D) visual effect by displaying images including the visual effect
which dynamically changes, using surfaces of various sizes, positions, and angles, on
at least one of the first display 240 or the second display 250.

FIGS. 9, 10 and 11 are illustrations of a method for providing an image including a
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visual effect using a plurality of lines and points on a foldable display according to an
embodiment.

Referring to FIGS. 9, 10 and 11, in the folding operation or the unfolding operation,
the processor 460 may display images including a visual effect which dynamically
changes, using a plurality of lines and points, on at least one of the first display 240
and the second display 250.

As shown in panels 901 through 909 of FIG. 9, while the electronic device 101
switches from the fully folded state to the fully unfolded state, the processor 460 may
display images including a visual effect of giving depth to objects indicating points se-
quentially arranged, on at least one of the first display 240 and the second display 250.

As shown in panels 1001 through 1009 of FIG. 10, while the electronic device 101
switches from the fully folded state to the fully unfolded state, the processor 460 may
display images including a visual effect of changing color of objects indicating points
sequentially arranged, on at least one of the first display 240 and the second display
250.

As shown in panels 1101 through 1109 of FIG. 11, while the electronic device 101
switches from the fully folded state to the fully unfolded state, the processor 460 may
display images including a visual effect of seamlessly connecting at least part of lines
or points, on at least one of the first display 240 and the second display 250.

While the electronic device 101 switches from the fully folded state to the fully
unfolded state in FIGS. 9, 10 and 11, the electronic device 101 fully unfolded may be
fully folded in the identical or similar manner.

In the folding operation or the unfolding operation, the processor 460 may provide a
3D space to the user by displaying images including a 3D visual effect using a plurality
of lines and points changing dynamically, on at least one of the first display 240 and
the second display 250.

FIGS. 12, 13, and 14 are illustrations of a method for providing an image based on a
single original image using a foldable display according to an embodiment.

Referring to FIGS. 12, 13, and 14, the processor 460 may generate a plurality of
designated images based on one image. For example, the processor 460 may receive
from the user an input for acquiring (or selecting) an image (e.g., an original image) for
creating the designated images. Based on the original image, the processor 460 may
generate the designated images which dynamically change.

As shown in panels 1201 through 1209 of FIG. 12, while the electronic device 101
switches from the fully folded state to the fully unfolded state, the processor 460 may
display the designated images generated based on the original image to expand from
part of the original image to the whole original image, on at least one of the first

display 240 and the second display 250. The original image may be the image in panel
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1209 of FIG. 12. In the unfolding operation, the processor 460 may display the
designated images including the visual effect of panels 1203 through 1207, on at least
one of the first display 240 or the second display 250

As shown in panels 1301 through 1309 of FIG. 13, while the electronic device 101
switches from the fully folded state to the fully unfolded state, the processor 460 may
display the designated images generated based on the original image by panning,
zooming in, expanding, and zooming out part of the original image, on at least one of
the first display 240 or the second display 250. For example, while the electronic
device 101 switches from the fully folded state to the fully unfolded state, the
processor 460 may display the designated images generated based on a panorama
image by panning, expanding, and zooming out part of the panorama image, on at least
one of the first display 240 or the second display 250. The original image may be the
image in panel 1309 of FIG. 13.

As shown in panels 1401 through 1409 of FIG. 14, while the electronic device 101
switches from the fully folded state to the fully unfolded state, the processor 460 may
display the designated images generated based on the original image by zooming out
the original image, on at least one of the first display 240 or the second display 250.

While the electronic device 101 switches from the fully folded state to the fully
unfolded state in FIGS. 12, 13 and 14, the electronic device 101 fully unfolded may be
fully folded in the identical or similar manner.

FIG. 15 is an illustration of a method for providing an image including an object
using a foldable display according to an embodiment. For example, FIG. 15 illustrates
images displayed if the electronic device 101 further includes the third display 360 that
is folded or unfolded.

Referring to FIG. 15, the processor 460 may display an image including an object
1510 indicating the Moon on the third display 260 in the electronic device 101 fully
folded, as shown in panel 1501. However, the image displayed on the third display 260
in the electronic device 101 fully folded is not limited to the example of panel 1501.

As the folding angle increases according to the unfolding operation, the processor
460 may display screens of panels 1503 through 1509 on at least one of the third
display 260 or the first display 240.

While the electronic device 101 fully folded is unfolded to the first angle, the
processor 460 may display an image including an object dynamically changing, on the
third display 260. For example, while the electronic device 101 fully folded is unfolded
to the first angle, the processor 460 may sequentially (or successively) display images
including the object indicating the Moon which rotatably moves and changes in size,
on the third display 260.

At the folding angle ranging from the first angle to the second angle, the processor
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460 may display an image including an object which dynamically changes, on the first
display 240 and the third display 260. For example, while the folding angle increases
from the first angle to the second angle, the processor 460 may display images
including an object 1521 indicating part of the Moon which rotatably moves and
changes in size on the third display 260 and display an object 1523 indicating other
part of the Moon than the part of the Moon indicated by the object 1521, which
rotatably moves and changes size, on the first display 260. As shown in panel 1503, the
processor 460 may display the object 1521 and the object 1523 on the first display 240
and the third display 260, as if the user views the object indicating the single (the
same) Moon on the first display 240 and the third display 260.

At the folding angle ranging from the second angle to the third angle (180°), the
processor 460 may display an image including an object which dynamically changes,
on the first display 240. For example, as shown in panel 1505 through 1509, as the
folding angle increases from the second angle to the third angle, the processor 460 may
display images 1530 through 1550 indicating the Moon which rotatably moves and
changes in size, on the 1-1 display 240-1 and the 1-2 display 240-3.

The screen in the diagram 1509 is displayed in the electronic device 101 fully
unfolded.

While the electronic device 101 switches from the fully folded state to the fully
unfolded state in FIG. 15, the electronic device 101 fully unfolded may be fully folded
in the identical or similar manner.

As shown in FIG. 15, in the folding operation or the unfolding operation, the method
of the processor 460 for displaying the image dynamically changing on at least one of
the third display 260 or the first display 240 may be similar to, but is not limited to, the
method of the processor 460 for displaying the image dynamically changing on at least
one of the second display 250 or the first display 240 of FIG. 6.

For example, in the folding operation or the unfolding operation, the method of the
processor 460 for displaying the image dynamically changing on at least one of the
third display 260 or the first display 240 may be different from the method of the
processor 460 for displaying the image dynamically changing on at least one of the
second display 250 or the first display 240. For example, while the third display 260
faces the Earth and the electronic device 101 fully folded is unfolded, the processor
460 may display an image including an object which gradually increases in size, on at
least one of the second display 250 or the first display 240. While the second display
260 faces the Earth and the electronic device 101 fully folded is unfolded, the
processor 460 may display an image including an object which gradually decreases in
size, on at least one of the third display 260 or the first display 240.

FIG. 16 is a flowchart of a method for providing an image using a foldable display
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by further considering a status of an electronic device 101 according to an em-
bodiment.

Referring to FIG. 16, in step 1601, the processor 460 may acquire folding angle in-
formation through the first sensor 430.

Step 1601 is identical or similar at least in part to step 501 of FIG. 5 and, ac-
cordingly, its further detailed descriptions are omitted.

In step 1603, the processor 460 may acquire status (or posture) information of the
electronic device 101 through the second sensor 440.

The processor 460 may acquire angle information of the electronic device 101 in
relation to facing the Earth from the second sensor 440. For example, the processor
460 may acquire the angle information of the electronic device 101 in relation to facing
the Earth, which is detected by the second sensor 440 disposed in at least one of the
first housing 231 or the second housing 233.

In step 1605, the processor 460 may identify an image corresponding to the folding
angle and the status of the electronic device 101.

The processor 460 may identify the image corresponding to the folding angle and the
current status of the electronic device 101 among a plurality of designated images
stored in the memory 470 and corresponding to the folding angles and the statuses of
the electronic device 101.

The designated images may be displayed in sequence (or in succession) according to
the folding angle and the status of the electronic device 101, in the folding operation or
the unfolding operation.

The designated images may be created by the designer of the electronic device 101 or
the third party service provider. The designated images may be generated based on a
user input.

The designated images may include images which dynamically change according to
the change of the folding angle and the status of the electronic device 101.

The designated images may each include at least one object, and a visual repre-
sentation of the at least one object may dynamically change while the folding angle
increases or decreases and the status (e.g., the angle of the electronic device 101 in
relation to facing the Earth) of the electronic device 101 changes in the folding
operation or the unfolding operation.

The designated images may include a visual effect which dynamically changes while
the folding angle increases or decreases and the status of the electronic device 101
changes in the folding operation or the unfolding operation.

In step 1607, the processor 460 may identify at least one display for displaying the
image, based on at least one of the folding angle or the status of the electronic device
101.
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Step 1607 is identical or similar at least in part to step 505 of FIG. 5 and, ac-
cordingly, its further detailed descriptions are omitted.

The processor 460 may identify at least one display for displaying the image based
on the status of the electronic device 101.

For example, if the second housing 233 is parallel while facing the Earth (e.g., the
direction of the front surface of the second housing 233 is parallel while facing the
Earth), the processor 460 may identify that the display for displaying the image at the
first folding angle is the second display 250 and the first display 240. If the second
housing 233 is tilted such that a left portion (e.g., the farthest portion from the hinge
unit 235 in the second housing 233) of the second housing 233 is closer to the Earth
while facing the Earth than a right portion (e.g., the closest portion to the hinge unit
235 in the second housing 233), the processor 460 may identify that the display for
displaying the image at the second folding angle which is greater than the first folding
angle is the second display 250 and the first display 240. If the second housing 233 is
tilted such that its left portion is closer to the Earth while facing the Earth than the right
portion, the processor 460 may identify that the display for displaying the image at the
third folding angle which is less than the first folding angle is the second display 250
and the first display 240.

For example, if the second housing 233 is parallel with the Earth while facing the
Earth, the processor 460 may identify that the display for displaying the image at the
fourth folding angle is the first display (e.g., if the second display 250 switches from
the active state to the inactive state). If the second housing 233 is tilted such that its
right portion is closer to the Earth while facing the Earth than the left portion, the
processor 460 may identify that the display for displaying the image at the fifth folding
angle which is greater than the fourth folding angle is the first display 240. If the
second housing 233 is tilted such that its left portion is closer to the Earth while facing
the Earth than the right portion, the processor 460 may identify that the display for
displaying the image at the sixth folding angle which is less than the fourth folding
angle is the first display 240.

In step 1609, in an embodiment, the processor 460 may display the image on at least
one display. For example, the processor 460 may display the image corresponding to
the folding angle and the status of the electronic device 101 on at least one of the first
display 240 or the second display 250.

Step 16009 is identical or similar at least in part to step 507 of FIG. 5 and, ac-
cordingly, its further detailed descriptions are omitted.

FIG. 17 is an illustration of a method for providing an image using a foldable display
by considering a status of an electronic device 101 according to an embodiment.

Referring to FIG. 17, in panels 1701 through 1707, the second housing 233 is tilted
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such that a lower portion of the second housing 233 is closer to the Earth while facing
the Earth than an upper portion.

With the electronic device 101 fully folded, the processor 460 may display an image
including a first object 1701 at the center of the second display 250 as shown in panel
1701.

If the electronic device 101 fully folded is unfolded to the first angle which is less
than the folding angle of panel 1703, the processor 460 may display images which
move the first object 1701 from the center of the second display 250 to an upper right
portion of the second display 250, on the second display 250.

As shown in panels 1701 through 1707, if the electronic device 101 is fully unfolded
from the folding angle of panel 1703, the processor 460 may display images which
move the first object 1701 from the upper right portion of the first display 240 to a
lower left portion of the first display 240, on the first display 240.

In panels 1709 through 1715, the second housing 233 is parallel with the Earth while
facing the Earth.

With the electronic device 101 fully folded, the processor 460 may display an image
including a second object 1720 at the center of the second display 250 as shown in
panel 1709.

If the electronic device 101 fully folded is unfolded to the second angle which is less
than the folding angle of panel 1711, the processor 460 may display images which
move the second object 1720 from the center of the second display 250 to a right
portion of the second display 250, on the second display 250.

As shown in panels 1711 through 1715, if the electronic device 101 is fully unfolded
from the folding angle of panel 1711, the processor 460 may display images which
move the second object 1720 from the right center portion of the first display 240 to a
left center portion of the first display 240, on the first display 240.

In panels 1717 through 1723, the second housing 233 is tilted such that the lower
portion of the second housing 233 is farther from the Earth while facing the Earth than
the upper portion.

With the electronic device 101 fully folded, the processor 460 may display an image
including a third object 1730 at the center of the second display 250 as shown in panel
1717.

While the electronic device 101 fully folded is unfolded to the third angle which is
less than the folding angle of the diagram 1719, the processor 460 may display images
which move the third object 1730 from the center of the second display 250 to a lower
right portion of the second display 250, on the second display 250.

As shown in panels 1719 through 1723, while the electronic device 101 is fully
unfolded from the folding angle of panel 1719, the processor 460 may display images
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which move the third object 1730 from the lower right portion of the first display 240
to an upper left portion of the first display 240, on the first display 240.

[211] In FIG. 17, the processor 460 displays the images including, but is not limited to, the
object which moves according to the status of the electronic device 101 in the
unfolding operation. For example, the processor 460 may display images including a
different visual effect based on the status of the electronic device 101, on at least one
of the first display 240 or the second display 250 in the unfolding operation.

[212] The unfolding operation is illustrated in FIG. 17 by way of example, but the folding
operation may be applied in the identical or similar manner.

[213] FIG. 18 is a flowchart of a method for providing an image using a foldable display
by considering a gaze direction according to an embodiment.

[214] Referring to FIG. 18, in step 1801, the processor 460 may acquire folding angle in-
formation through the first sensor 430.

[215] Step 1801 is identical or similar at least in part to step 501 of FIG. 5 and, ac-
cordingly, its further detailed descriptions are omitted.

[216] In step 1803, the processor 460 may acquire gaze direction information through the
gaze detector 450.

[217] The processor 460 may acquire a user's gaze direction information for the electronic
device 101 from the gaze detector 450. For example, the processor 460 may acquire
the user's face direction information for the electronic device 101 (e.g., the second
housing 233) detected through the gaze detector 450.

[218] In step 1805, the processor 460 may identify an image corresponding to the folding
angle and the gaze direction.

[219] The processor 460 may identify the image corresponding to the folding angle and the
current gaze direction among a plurality of designated images stored in the memory
470 and corresponding to the folding angles and the gaze directions.

[220] The designated images may be displayed in sequence (or in succession) according to
the folding angle and the gaze direction, in the folding operation or the unfolding
operation.

[221] The designated images may be created by the designer of the electronic device 101 or
the third party service provider. The designated images may be generated based on a
user input.

[222] The designated images may include images which dynamically change according to
the change of the folding angle and the gaze direction.

[223] The designated images may each include at least one object, and a visual repre-
sentation of the at least one object may dynamically change while the folding angle
increases or decreases and the gaze direction changes in the folding operation or the

unfolding operation.
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The designated images may include a visual effect which dynamically changes while
the folding angle increases or decreases and the gaze direction changes in the folding
operation or the unfolding operation.

In step 1807, the processor 460 may identify at least one display for displaying the
image, based on at least one of the folding angle or the gaze direction.

Step 1807 is identical or similar at least in part to step 505 of FIG. 5 and, ac-
cordingly, its further detailed descriptions are omitted.

The processor 460 may identify at least one display for displaying the image based
on the gaze direction.

For example, if the gaze direction faces away from the front surface direction of the
second housing 233, the processor 460 may identify that the display for displaying the
image at the first folding angle is the second display 250 and the first display 240. If
the gaze direction faces to the left portion of the second housing 233 (e.g., the farthest
portion from the hinge unit 235 in the second housing 233), the processor 460 may
identify that the display for displaying the image at the second folding angle which is
less than the first folding angle is the second display 250 and the first display 240. If
the gaze direction faces to the left portion of the second housing 233 (e.g., the closest
portion to the hinge unit 235 in the second housing 233), the processor 460 may
identify that the display for displaying the image at the third folding angle which is
greater than the first folding angle is the second display 250 and the first display 240.

For example, if the gaze direction faces away from the front surface direction of the
second housing 233, the processor 460 may identify that the display for displaying the
image at the fourth folding angle is the first display 240. If the gaze direction faces to
the right portion of the second housing 233, the processor 460 may identify that the
display for displaying the image at the fifth folding angle which is greater than the
fourth folding angle is the first display 240. If the gaze direction faces to the left
portion of the second housing 233, the processor 460 may identify that the display for
displaying the image at the sixth folding angle which is less than the fourth folding
angle is the first display 240.

In step 1809, the processor 460 may display the image on at least one display. For
example, the processor 460 may display the image corresponding to the folding angle
and the gaze direction on at least one of the first display 240 or the second display 250.

Step 1809 is identical or similar at least in part to step 507 of FIG. 5 and, ac-
cordingly, its further detailed descriptions are omitted.

The method for displaying the image dynamically changing according to the gaze
direction may be identical or similar at least in part to the method for displaying the
image dynamically changing according to the status of the electronic device 101 of

FIG. 17. For example, if the user's gaze direction faces to the top end of the second
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display 250 and the first display 240, the plurality of the images may be displayed as
shown in panels 1701 through 1707. For example, if the user's gaze direction faces to
the middle of the second display 250 and the first display 240, the plurality of the
images may be displayed as shown in panels 1709 through 1715. For example, if the
user's gaze direction faces to the bottom of the second display 250 and the first display
240, the plurality of the images may be displayed as shown in panels 1717 through
1723.

FIG. 19 is a flowchart of a method for acquiring an image to be displayed during a
folding operation or an unfolding operation, based on a user input according to an em-
bodiment.

FIG. 20 is an illustration of a method for acquiring an image to be displayed during a
folding operation or an unfolding operation, based on a user input according to an em-
bodiment.

Referring to FIGS. 19 and 20, in step 1901, the processor 460 may acquire an image.

The processor 460 may acquire an original image by receiving from the user an input
for acquiring the original image (or the basis for a plurality of designated images) to
create a plurality of designated images. For example, using an application (e.g., a photo
application or a gallery application), the processor 460 may acquire the original image
by receiving a user input which selects the original image. For example, the processor
460 may acquire the original image by receiving a user input which captures (or
screenshots) a running (or displayed) image on the second display 250 (or the first
display 240). For example, the processor 460 may acquire the original image by
receiving the original image from the external electronic device 101 through the com-
munication module 190. However, the method for acquiring the original image is not
limited thereto.

In step 1903, the processor 460 may display a screen for creating the designated
images based on the original image, on the display (the second display 250 or the first
display 240).

If acquiring the original image, the processor 460 may display a screen 2000
including an original image 2010 on the display (the second display 250 or the first
display 240) as shown in FIG. 20.

The processor 460 may display a guide 2020 for creating the designated images in
the original image on the display (the second display 250 or the first display 240).

In step 1905, the processor 460 may generate the designated images, based on a user
input.

The processor 460 may receive a user input for moving the guide 2020. For example,
the processor 460 may move the guide 2020 by receiving the input which touches and
drags an area of the guide 2020.
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The processor 460 may generate images (or image portions in the area of the guide
2020) displayed in the guide 2020 (included in the guide 2020), as the designated
images while the guide 2020 moves. For example, the processor 460 may generate the
images displayed in the guide 2020 as the designated images while the guide 2020
moves, wherein the images displayed in the guide 2020 correspond to the folding
angles, respectively, while the guide 2020 moves.

The processor 460 may receive a user input for magnifying or reducing the guide
2020. For example, the processor 460 may magnify or reduce the guide 2020, by
receiving an input which touches and drags at least one of vertexes 2021 through 2027
of the guide 2020.

The processor 460 may generate images (or image portions in the area of the guide
2020) displayed in the guide 2020 while the guide 2020 is magnified or reduced, as the
designated images. For example, the processor 460 may generate the images displayed
in the guide 2020, as the designated images while the guide 2020 is magnified or
reduced, wherein the images displayed in the guide 2020 while the guide 2020 is
magnified or reduced correspond to the folding angles, respectively.

Based on the user input, the processor 460 may set (or change) a width to height ratio
(or a height to width ratio) of the guide 2020.

Based on the user input, the processor 460 may generate the designated images
including a visual effect.

The processor 460 may receive an input which selects at least one of objects 2031
through 2035. The processor 460 may generate the designated images including the
visual effect corresponding to the selected object.

The object (e.g., the object 2031) may add the visual effect to the original image. For
example, if the object 2031 is selected, the processor 460 may generate a plurality of
images with the visual effect added to the original image, as shown in FIG. 12.

The object (e.g., the object 2033) may generate the designated images including a
visual effect irrelevant to the original image. For example, if the object 2033 is
selected, the processor 460 may generate the designated images including the visual
effect irrelevant to the original image, as shown in FIG. 7, FIG. 9, FIG. 10, or FIG. 11.

In step 1907, the processor 460 may store the generated image in the memory 470.
For example, the processor 460 may store the generated images in the memory 470.

In FIG. 19 and FIG. 20, the original image is acquired and then the designated
images are generated, but is not limited to, based on the user input. If acquiring the
original image, the processor 460 may generate the designated images, using a
designated method, without the user input (e.g., automatically). For example, in
response to capturing a first image displayed on the second display 250, the processor

460 may generate the designated images, to sequentially magnify the first image at the
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folding angle ranging from the first angle to the second angle and to sequentially
reduce the first image at the folding angle ranging from the second angle to the third
angle.

A method according to an embodiment may include acquiring folding angle in-
formation through a first sensor which detects the folding angle formed if a first
housing and a second housing of an electronic device rotate based on a hinge unit,
identifying an image corresponding to the folding angle among a plurality of first
images corresponding to a plurality of folding angles respectively, based on the folding
angle, identifying at least one display for displaying the image, among a first display
exposed to outside through a first area of the first housing and a second area of the
second housing and a second display exposed to the outside through a third area, which
faces away from the first area, of the first housing, and displaying the image on the at
least one display.

The first images may include a plurality of images which dynamically change based
on the folding angle.

The first images may include a plurality of images including at least one object
which dynamically changes based on the folding angle or a visual effect.

Identifying the at least one display may include, if the folding angle ranges from a
first angle to a second angle, identifying the second display as the display for
displaying the image, and if the folding angle ranges from the second angle to a third
angle, identifying the first display as the display for displaying the image.

Identifying the at least one display may include, if the folding angle ranges from a
fourth angle to a fifth angle, identifying the second display as the at least one display
for displaying the image, if the folding angle ranges from the fifth angle to a sixth
angle, identifying the first display and the second display as the at least one display for
displaying the image, and if the folding angle ranges from the sixth angle to a seventh
angle, identifying the first display as the at least one display for displaying the image.

The method may further include acquiring angle information of the electronic device
in relation to facing the Earth, from a second sensor which detects an angle of the
electronic device in relation to facing the Earth, identifying an image corresponding to
the folding angle and the angle of the electronic device, among the second images cor-
responding to the folding angles and angles of the electronic device in relation to
facing the Earth, and displaying the image corresponding to the folding angle and the
angle of the electronic device, on the at least one display.

The method may further include acquiring gaze direction information from a gaze
detector which detects a gaze direction of a user, identifying an image corresponding to
the folding angle and the gaze direction, among a plurality of third images corre-

sponding to the folding angles and gaze directions, and displaying the image corre-
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sponding to the folding angle and the gaze direction, on the at least one display.

The method may further include generating the first images, based on a user input.

Generating the first images based on the user input may include acquiring an original
image, displaying the original image on the first display or the second display, and
generating the first images, based on a user input for the original image.

FIG. 21 is an illustration of a method for providing an image using a foldable display
of a fully unfolded type according to an embodiment.

Referring to FIG. 21, panel 2110 shows the electronic device 101 which is unfolded,
and panel 2120 shows the electronic device 101 which is folded out.

The electronic device 101 may include a first housing 2131, a second housing 2133,
a hinge unit 2135, and a first display 2140.

The first housing 2131 and the second housing 2133 may be coupled. For example,
one side of the first housing 2131 and one side of the second housing 2133 may be
coupled. The first housing 2131 and the second housing 2133 may be coupled by the
hinge unit 2135. The first housing 2131 and the second housing 2133 may be coupled
pivotably or rotatably based on the hinge unit 2135.

The first display 2140 may be exposed to the outside through a first area of the first
housing 2131 and a second area of the second housing 2133. For example, the first
display 2140 may be disposed on the first housing 2131 and the second housing 2133
across the hinge unit 2135.

The first display 2140 may be a foldable display. In an embodiment, the first display
2140 may be folded or unfolded by rotating the first housing 2131 and the second
housing 2133 based on the hinge unit 2135.

The electronic device 101 may further include a second display which faces away
from the first area of the first housing 2131 or a third display which faces away from
the second area of the second housing 2133.

In the folding operation or the unfolding operation, the processor may display an
image which dynamically changes, on the first display 2140.

In the folding operation (e.g., from the status of the electronic device 101 of panel
2110 to the status of the electronic device 101 of panel 2120), the processor may
display an image including an object 2150 which moves in response to the folding
angle, on the first display 2140. For example, as shown in panel 2110, the processor
may display the object 2150 of the image at the center of the first display 2140 while
the electronic device 101 is fully unfolded. While the electronic device 101 is folded,
the processor may move the object 2150 to the center of a 1-1 display 2140-1, on at
least one of the 1-1 display 2140-1 and a 1-2 display 2140-3. The images displayed on
at least one of the 1-1 display 2140-1 or the 1-2 display 2140-3 in the folding operation

or the unfolding operation are not limited thereto.
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The processor may display an image which dynamically changes on the first display
2140 according to the folding angle, the status of the electronic device 101 (e.g., the
angle of the electronic device 101 in relation to facing the Earth) or the user's gaze
direction. The method for displaying the image which dynamically changes on the first
display 2140 according to the folding angle, the status of the electronic device 101
(e.g., the angle of the electronic device 101 in relation to facing the Earth) or the user's
gaze direction is identical or similar at least in part to the method described above with
reference to FIG. 16 through FIG. 18 and, thus, the details thereof are omitted.

Based on a user input, the processor may acquire an image to display in the folding
operation or the unfolding operation. The method for acquiring the image to display in
the folding operation or the unfolding operation based on the user input is identical or
similar at least in part to the method described above with reference to FIG. 19 and
FIG. 20 and, thus, the details thereof are omitted.

In the electronic device 101 which further includes at least one of the second display
which faces away from the first area of the first housing 2131 or the third display
which faces away from the second area of the second housing 2133, the method for
displaying the image which dynamically changes according to the folding angle is
identical or similar at least in part to the method described above with reference to
FIG. 1 through FIG. 20 and, thus, the details thereof are omitted.

FIG. 22 and FIG. 23 are illustrations of a method for providing an image using a
foldable display including a plurality of hinge units according to an embodiment.

Referring to FIG. 22 and FIG. 23, the electronic device 101 includes a plurality of
hinge units and is unfolded in FIG. 22.

The electronic device 101 may include a first housing 2231, a second housing 2233,
a third housing 2235, a first hinge unit 2235-1, a second hinge unit 2235-3, and a first
display 2240.

The first housing 2231 and the second housing 2233 may be coupled. For example,
one side of the first housing 2231 and one side of the second housing 2233 may be
coupled, and the other side of the second housing 2233 and one side of the third
housing 2235 may be coupled. The first housing 2231 and the second housing 2233
may be coupled by the first hinge unit 2235-1, and the second housing 2233 and the
third housing 2235 may be coupled by the second hinge unit 2235-3. The first housing
2231 and the second housing 2233 may be coupled pivotably or rotatably based on the
first hinge unit 2235-1, and the second housing 2233 and the third housing 2233 may
be coupled pivotably or rotatably based on the second hinge unit 2235-3.

The electronic device 101 fully unfolded may be fully folded by fully folding the
second housing 2233 and the third housing 2235 based on the second hinge unit
2235-3 along an arrow 2261 and fully folding the first housing 2231 and the second
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[278]

[279]

[280]

[281]

[282]

[283]

[284]

housing 2233 based on the first hinge unit 2235-1 along an arrow 2263.

The first display 2240 may be exposed to the outside through a first area of the first
housing 2231, a second area of the second housing 2233, and a third area of the third
housing 2235. For example, the first display 2240 may be disposed on the first housing
2231, the second housing 2233, and the third housing 2235 across the first hinge unit
2235-1 and the second hinge unit 2235-3.

The first display 2240 may be a foldable display. The first display 2240 may be
folded or unfolded by rotating the first housing 2231 and the second housing 2233
based on the first hinge unit 2235-1, or by rotating the second housing 2233 and the
third housing 2235 based on the second hinge unit 2235-3.

The electronic device 101 may further include at least one of a second display which
faces away from the first area of the first housing 2231, a third display which faces
away from the second area of the second housing 2233, or a fourth display which faces
away from the third area of the third housing 2235.

In the folding operation or the unfolding operation, the processor may display an
image which dynamically changes, on the first display 2240.

In the folding operation (e.g., from the status of the electronic device 101 of panel
2310 to the status of the electronic device 101 of panel 2320), the processor may
display an image including an object 2350 which moves in response to the folding
angle, on the first display 2240. For example, as shown in panel 2310, the processor
may display the object 2350 of the image at the center of the first display 2240 while
the electronic device 101 is fully unfolded. While the second housing 2233 and the
third housing 2235 are folded, the processor may move the object 2350 to the center of
a 1-1 display 2240-1 and a 1-2 display 2240-3, on at least one of the 1-1 display
2240-1, the 1-2 display 2240-3, or a 1-3 display 2240-5. The images displayed on at
least one of the 1-1 display 2240-1, the 1-2 display 2240-3, or a 1-3 display 2240-5 in
the folding operation or the unfolding operation are not limited thereto.

The processor may display an image which dynamically changes, on the first display
2240 according to the folding angle, the status of the electronic device 101 (e.g., the
angle of the electronic device 101 in relation to facing the Earth) or the user's gaze
direction. The method for displaying the image which dynamically changes on the first
display 2240 according to the folding angle, the status of the electronic device 101
(e.g., the angle of the electronic device 101 in relation to facing the Earth) or the user's
gaze direction is identical or similar at least in part to the method described above with
reference to FIG. 16 through FIG. 18 and, thus, the details thereof are omitted.

Based on a user input, the processor may acquire an image to display in the folding
operation or the unfolding operation. The method for acquiring the image to display in

the folding operation or the unfolding operation based on the user input is identical or
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similar at least in part to the method described with reference to FIG. 19 and FIG. 20
and, thus, the details thereof are omitted.

In the electronic device 101 which further includes at least one of the second display
which faces away from the first area of the first housing 2231, the third display which
faces away from the second area of the second housing 2233, or the fourth display
which faces away from the third area of the third housing 2235, the method for
displaying the image which dynamically changes according to the folding angle is
identical or similar at least in part to the method described above with reference to
FIG. 1 through FIG. 20 and, thus, the details thereof are omitted here.

FIG. 24 and FIG. 25 are illustrations of a method for providing an image using a
foldable display including a plurality of hinge units according to an embodiment.

Referring to FIG. 24 and FIG. 25, the electronic device 101 includes a plurality of
hinge units and is unfolded.

The electronic device 101 may include a first housing 2431, a second housing 2433,
a third housing 2435, a first hinge unit 2435-1, a second hinge unit 2435-3, and a first
display 2440.

The first housing 2431 and the third housing 2435 may be coupled. For example, one
side of the first housing 2431 and one side of the second housing 2433 may be
coupled, and the other side of the second housing 2433 and one side of the third
housing 2435 may be coupled. The first housing 2431 and the second housing 2433
may be coupled by the first hinge unit 2435-1, and the second housing 2433 and the
third housing 2435 may be coupled by the second hinge unit 2435-3. The first housing
2431 and the second housing 2433 may be coupled pivotably or rotatably based on the
first hinge unit 2435-1, and the second housing 2433 and the third housing 2435 may
be coupled pivotably or rotatably based on the second hinge unit 2435-3.

The electronic device 101 fully unfolded may fold the first housing 2431 and the
second housing 2433 based on the first hinge unit 2435-1 along an arrow 2461 and fold
the second housing 2433 and the third housing 2435 based on the second hinge unit
2435-3 along an arrow 2463.

The first display 2440 may be exposed to the outside through a first area of the first
housing 2431, a second area of the second housing 2433, and a third area of the third
housing 2435. For example, the first display 2440 may be disposed on the first housing
2431, the second housing 2433, and the third housing 2435 across the first hinge unit
2435-1 and the second hinge unit 2435-3.

The first display 2440 may be a foldable display. The first display 2440 may be
folded or unfolded by rotating the first housing 2431 and the second housing 2433
based on the first hinge unit 2435-1, or by rotating the second housing 2433 and the
third housing 2435 based on the second hinge unit 2435-3.
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The electronic device 101 may further include at least one of a second display which
faces away from the first area of the first housing 2431, a third display which faces
away from the second area of the second housing 2433, or a fourth display which faces
away from the third area of the third housing 2435.

In the folding operation or the unfolding operation, the processor may display an
image which dynamically changes, on the first display 2440.

In the folding operation (e.g., from the status of the electronic device 101 of panel
2510 to the status of the electronic device 101 of panel 2530), the processor may
display an image including an object which moves in response to the folding angle, on
the first display 2440. For example, as shown in panel 2510, the processor may display
an object 2551 of the image at the center of the first display 2440 while the electronic
device 101 is fully unfolded. While the first housing 2431 and the second housing
2433 are folded based on the first hinge unit 2435-1 and the second housing 2433 and
the third housing 2435 are folded based on the second hinge unit 2435-3, the processor
may display the object which is moving, on at least one of a 1-1 display 2440-1, a 1-2
display 2440-3, or a 1-3 display 2440-5. For example, as shown in panel 2520, if the
first housing 2431 and the second housing 2433 form the first folding angle and the
second housing 2433 and the third housing 2435 form the second folding angle, the
processor may display an object 2553-1 and an object 2553-3 on the 1-1 display
2440-1 and the 1-3 display 2440-5, as if the user views the object indicating the single
Moon (or the same Moon) on the 1-1 display 2440-1 and the 1-3 display 2440-5. With
the first housing 2431, the second housing 2433, and the third housing 2435 fully
folded, the processor may display an object 2555 at the center of the 1-1 display
2440-1, on the 1-1 display 2440-1.

The images displayed on at least one of the 1-1 display 2440-1, the 1-2 display
2440-3, or the 1-3 display 2440-5 in the folding operation or the unfolding operation
are not limited thereto.

The processor may display an image which dynamically changes, on the first display
2440 according to the folding angle, the status of the electronic device 101 (e.g., the
angle of the electronic device 101 in relation to facing the Earth) or the user's gaze
direction. The method for displaying the image which dynamically changes on the first
display 2440 according to the folding angle, the status of the electronic device 101
(e.g., the angle of the electronic device 101 in relation to facing the Earth) or the user's
gaze direction is identical or similar at least in part to the method described above with
reference to FIG. 16 through FIG. 18 and, thus, details thereof are omitted.

Based on a user input, the processor may acquire an image to display in the folding
operation or the unfolding operation. The method for acquiring the image to display in

the folding operation or the unfolding operation based on the user input is identical or
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similar at least in part to the method described above with reference to FIG. 19 and
FIG. 20 and, thus, details thereof are omitted.

In the electronic device 101 which further includes at least one of the second display
which faces away from the first area of the first housing 2431, the third display which
faces away from the second area of the second housing 2433, or the fourth display
which faces away from the third area of the third housing 2435, the method for
displaying the image which dynamically changes according to the folding angle is
identical or similar at least in part to the method described above with reference to
FIG. 1 through FIG. 20 and, thus, details thereof are omitted.

FIG. 26 is an illustration of a method for providing a screen for user authentication
using a foldable display according to an embodiment.

Referring to FIG. 26, in the unfolding operation, the processor 460 may display a
screen for the user authentication using a first display.

While the folding angle switches to the first angle in the electronic device 101 fully
folded, the processor 460 may display objects 2619, 2621, and 2623 which dy-
namically change, on at least one of a first display 2640 and a second display 2650 as
shown in panels 2610 and 2630.

If the folding angle of the electronic device 101 ranges from the second angle to the
third angle (e.g., the angles of the fully unfolded state), the processor 460 may perform
the user authentication. For example, if the folding angle is the second angle, the
processor 460 may activate a camera (e.g., the camera module 180) and capture a
user's iris for the user authentication. While the folding angle ranges from the second
angle to the third angle, as shown in panel 2630, the processor 460 may continuously
acquire user iris information through the camera. Based on the acquired user iris in-
formation, the processor 460 may display objects 2661 and 2663 indicating the user's
eyes at positions of the user's eyes, on a screen 2631 of the first display 2640. The
processor 460 may further display guides 2661 and 2663 for guiding the user to place
his/her eyes (or the objects 2671 and 2673) to designated positions, to acquire more
accurate user iris information, on the screen 2631 of the first display 2640. However,
the method for displaying the objects 2671 and 2673 indicating the user's eyes and the
guides 2661 and 2663 is not limited thereto.

If the authentication based on the iris information is successful, as shown in panel
2680, the processor 460 may display an unlock screen on the first display 2640 in the
electronic device 101 fully unfolded. Although not depicted in panel 2680, in an em-
bodiment, if the authentication based on the iris information is successful, the
processor 460 may display an image indicating the authentication success on the first
display 2640. For example, the processor 460 may display a text indicating the authen-

tication success or change a shape or a color of the object 2671 and 2673, on the first
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[305] If the authentication based on the iris information fails, the processor 460 may
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[307]

[308]

[309]

[310]

display an image indicating the authentication failure. For example, the processor 460
may display a text indicating the authentication failure or change the shape or the color
of the objects 2671 and 2673, on the first display 2640. For example, the processor 460
may display an image (or a text) for moving (or adjusting) the user's eye position such
that the position of the object corresponds to the position of the guide for the sake of
the authentication, on the first display 2640.

In FIG. 26, the user is authenticated based on, but is not limited to, the user iris in-
formation. For example, the method of FIG. 26 may be applied to the user authen-
tication based on user face (or facial feature) information in the identical or similar
manner.

An electronic device according to an embodiment of the present disclosure may
include a plurality of housings, at least one hinge unit for rotating the housings, a
display exposed to outside through the housings, a sensor for detecting at least one
folding angle formed between the housings, a memory for storing a plurality of images
corresponding to a plurality of folding angles respectively, and at least one processor,
wherein the at least one processor may be configured to acquire information of the at
least one folding angle, through the sensor, identify an image corresponding to the at
least one folding angle among the plurality of the images, identify at least one of
portions of the display for displaying the image, based on the at least one folding
angle, and display the image through the at least one portion.

The images may include a plurality of images which dynamically change based on
the at least one folding angle.

A data structure used in an embodiment of the present disclosure may be recorded in
a non-transitory computer-readable recording medium through various means. The
non-transitory computer-readable recording medium includes a storage medium such
as a magnetic storage medium (e.g., a ROM, a floppy disk, a hard disk) optical and a
recording medium (e.g., a CD-ROM, or a digital versatile disk (DVD)).

The non-transitory computer-readable recording medium may store, in an electronic
device, a program for acquiring folding angle information through a first sensor which
detects the folding angle formed if a first housing and a second housing of an
electronic device rotate based on a hinge unit, identifying an image corresponding to
the folding angle among a plurality of first images corresponding to a plurality of
folding angles respectively, based on the folding angle, identifying at least one display
for displaying the image, among a first display exposed to outside through a first area
of the first housing and a second area of the second housing and a second display

exposed to the outside through a third area, which faces away from the first area, of the



39
WO 2020/145697 PCT/KR2020/000415

first housing, and displaying the image on the at least one display.

[311] A method for providing an image using a foldable display and an electronic device
supporting the same according to an embodiment of the present disclosure may provide
an image which dynamically changes, using a plurality of displays (or different
portions of the foldable display) while the electronic device is folded or unfolded, thus
providing improved user experience.

[312] The present disclosure has been shown and described with reference to exemplary
embodiments thereof. It will be understood by those skilled in the art that various
changes in form and details may be made therein without departing from the scope of
the present disclosure as defined by the appended claims and their equivalents.
Therefore, the described embodiments should be considered in descriptive sense only
and not for purposes of limitation. All differences within the equivalent scope are

intended to be construed as being included in the present disclosure.



WO 2020/145697

[Claim 1]

[Claim 2]

[Claim 3]

[Claim 4]

[Claim 5]

40
PCT/KR2020/000415

Claims

An electronic device, comprising:

a housing comprising a first housing and a second housing;

a hinge unit configured to rotate the first housing and the second
housing;

a first display exposed to an outside through a first area of the first
housing and a second area of the second housing;

a second display exposed to the outside through a third area, which
faces away from the first area, of the first housing;

a first sensor configured to detect a folding angle formed between the
first housing and the second housing;

a memory configured to store a plurality of first images corresponding
to a plurality of folding angles, respectively; and

at least one processor configured to:

acquire information of the folding angle, through the first sensor,
identify an image corresponding to the folding angle among the
plurality of the first images,

identify at least one display configured to display the image among the
first display and the second display, based on the folding angle, and
display the image on the at least one display.

The electronic device of claim 1, wherein the plurality of first images
comprises a plurality of images which dynamically change based on the
folding angle.

The electronic device of claim 2, wherein the plurality of first images
further comprises a plurality of images comprising at least one object
which dynamically changes based on the folding angle or a visual
effect.

The electronic device of claim 1, wherein the at least one processor is
further configured to,

if the folding angle ranges from a first angle to a second angle, identify
the second display as the display configured to display the image, and
if the folding angle ranges from the second angle to a third angle,
identify the first display as the display configured to display the image.
The electronic device of claim 1, wherein the at least one processor is
further configured to,

if the folding angle ranges from a fourth angle to a fifth angle, identify
the second display as the at least one display configured to display the
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image,

if the folding angle ranges from the fifth angle to a sixth angle, identify
the first display and the second display as the at least one display
configured to display the image, and

if the folding angle ranges from the sixth angle to a seventh angle,
identify the first display as the at least one display configured to display
the image.

[Claim 6] The electronic device of claim 1, further comprising:

a second sensor configured to detect an angle of the electronic device in
relation to a face of Earth,

wherein the memory is further configured to store a plurality of second
images corresponding to the folding angles and angles of the electronic
device in relation to the face of the Earth, and

the at least one processor is further configured to,

acquire angle information of the electronic device in relation to the
Earth, from the second sensor,

identify an image corresponding to the folding angle and the angle of
the electronic device, among the plurality of second images, and
display the image corresponding to the folding angle and the angle of
the electronic device, on the at least one display.

[Claim 7] The electronic device of claim 1, further comprising:

a gaze detector configured to detect a gaze direction of a user,
wherein the memory is further configured to store a plurality of third
images corresponding to the folding angles and gaze directions, and
the at least one processor is further configured to,

acquire gaze direction information from the gaze detector,

identify an image corresponding to the folding angle and the gaze
direction, among the plurality of third images, and

display the image corresponding to the folding angle and the gaze
direction, on the at least one display.

[Claim 8] The electronic device of claim 1, wherein the at least one processor is
further configured to generate the plurality of first images, based on a
user input.

[Claim 9] The electronic device of claim 8, wherein the at least one processor is
further configured to,
acquire an original image,
display the original image on the first display or the second display, and

generate the plurality of first images, based on a user input for the
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original image.

A method, comprising:

acquiring folding angle information through a first sensor configured to
detect the folding angle formed if a first housing and a second housing
of an electronic device rotate based on a hinge unit;

identifying an image corresponding to the folding angle among a
plurality of first images corresponding to a plurality of folding angles,
respectively;

based on the folding angle, identifying at least one display configured
to display the image, among a first display exposed to an outside
through a first area of the first housing and a second area of the second
housing and a second display exposed to the outside through a third
area, which faces away from the first area, of the first housing; and
displaying the image on the at least one display.

The method of claim 10, wherein the plurality of first images comprises
a plurality of images which dynamically change based on the folding
angle.

The method of claim 11, wherein the plurality of first images comprises
a plurality of images including at least one object which dynamically
changes based on the folding angle or a visual effect.

The method of claim 10, wherein identifying the at least one display
comprises:

if the folding angle ranges from a first angle to a second angle,
identifying the second display as the display configured to display the
image; and

if the folding angle ranges from the second angle to a third angle,
identifying the first display as the display configured to display the
image.

The method of claim 10, wherein identifying the at least one display
comprises:

if the folding angle ranges from a fourth angle to a fifth angle,
identifying the second display as the at least one display configured to
display the image;

if the folding angle ranges from the fifth angle to a sixth angle,
identifying the first display and the second display as the at least one
display configured to display the image; and

if the folding angle ranges from the sixth angle to a seventh angle,

identifying the first display as the at least one display configured to
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display the image.

The method of claim 10, further comprising:

acquiring angle information of the electronic device in relation to a face
of Earth, from a second sensor configured to detect an angle of the
electronic device in relation to the face of the Earth;

identifying an image corresponding to the folding angle and the angle
of the electronic device, among the second images corresponding to the
folding angles and angles of the electronic device in relation to the face
of the Earth; and

displaying the image corresponding to the folding angle and the angle

of the electronic device, on the at least one display.
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