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(57) ABSTRACT

A method of an electronic device for processing gesture is
provided. The method includes, in response to an input of a
hovering gesture to a flexible display of the electronic
device, wherein the flexible display is divided in response to
folding of the electronic device into a first area and a second
area based on a folding line, sensing the hovering gesture in
the first area and the second area, respectively, and deter-
mining a hovering point corresponding to the hovering
gesture, based on the sensed positions of the first area and
the second area, respectively. Accordingly, a hovering ges-
ture can be detected with increased accuracy.
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ELECTRONIC DEVICE AND METHOD FOR
PROCESSING GESTURE THEREOF

CROSS-REFERENCE TO RELATED
APPLICATION(S)

[0001] This application is a continuation application of
prior application Ser. No. 15/196,847, filed on Jun. 29, 2016
which was based on and claimed priority under 35 U.S.C. §
119(a) of Korean patent applications number 10-2015-
00142440, filed on Oct. 12, 2015, and 10-2015-0150344,
filed on Oct. 28, 2015, in the Korean Intellectual Property
Office, the disclosure of each of which is incorporated by
reference herein in its entirety.

TECHNICAL FIELD

[0002] The present disclosure relates to an electronic
device and a method for processing gesture thereof. More
particularly, the present disclosure relates to an electronic
device configured to process hovering gesture at a flexible
display and a method for processing the gesture thereof

BACKGROUND

[0003] Advancement in the display technology has
enabled development of a flexible display, a transparent
display, and the like. A flexible display is a display apparatus
that can be bent.

[0004] The flexible display is imparted with flexibility that
allows folding and unfolding, as the glass substrate covering
the liquid crystal in the related liquid crystal display (LCD)
and organic light emitting diode (OLED) is replaced with a
plastic film. The flexible display has advantages, such as
bendability or foldability, and the ability to be formed into
a variety of forms.

[0005] For example, the flexible display may be applied to
a portable phone that allows the display of the portable
phone to be folded and rolled, an information technology
(IT) product such as micro size personal computer (PC), and
an electronic book that can substitute the publications such
as magazines, textbooks, books, and comic books. In addi-
tion, because the flexible display uses flexible plastic sub-
strate, the use thereof can be extended to fields such as
clothing and the medical diagnostic devices.

[0006] Along with commercialization of the flexible dis-
play, various interfaces are developed in the foldable or
rollable electronic devices, by using the bending or folding
properties of the flexible display.

[0007] The above information is presented as background
information only to assist with an understanding of the
present disclosure. No determination has been made, and no
assertion is made, as to whether any of the above might be
applicable as prior art with regard to the present disclosure.

SUMMARY

[0008] Aspects of the present disclosure are to address at
least the above-mentioned problems and/or disadvantages
and to provide at least the advantages described below.
Accordingly, an aspect of the present disclosure is to provide
an electronic device including a flexible display, and a
method for processing hovering gesture on a flexible display,
and more particularly, on a folding area of the flexible
display at which the flexible display is folded. In accordance
with an aspect of the present disclosure, a method of an
electronic device for processing a gesture is provided. The
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method includes, in response to an input of a hovering
gesture to a flexible display of the electronic device, wherein
the flexible display is divided in response to folding of the
electronic device into a first area and a second area based on
a folding line, sensing the hovering gesture in the first area
and the second area, respectively, and determining a hover-
ing point corresponding to the hovering gesture, based on
the sensed positions of the first area and the second area,
respectively.

[0009] In accordance with another aspect of the present
disclosure, a method of an electronic device for processing
a gesture is provided. The method includes, in response to an
input of a hovering gesture on a folding area comprising a
folding line of the electronic device in a folding state,
sensing at least one hovering position in the folding area,
and correcting the sensed hovering position to determine a
hovering point in the folding area corresponding to the
hovering gesture.

[0010] In accordance with another aspect of the present
disclosure, a method of an electronic device for processing
a gesture is provided. The method includes, in response to an
input of a hovering gesture on a folding area comprising a
folding line of the electronic device in a folding state,
sensing at least one hovering position in the folding area,
and adjusting the sensed hovering position to determine, in
the folding area, a hovering point corresponding to the
hovering gesture, and displaying a user interface (UI) on the
determined hovering point.

[0011] In accordance with another aspect of the present
disclosure, a method of an electronic device for processing
a gesture is provided. The method includes sensing a plu-
rality of hovering positions on the folding area comprising
a folding line while the electronic device is in a folding state,
adjusting the plurality of hovering positions to determine a
plurality of hovering points, and determining a moving
direction of the hovering gesture on the folding area, based
on the plurality of determined hovering points.

[0012] In accordance with another aspect of the present
disclosure, a method of an electronic device for processing
a gesture is provided. The method includes sensing a hov-
ering gesture using an input unit on a folding area compris-
ing a folding line while the electronic device is in a folding
state, and determining a moving direction of the hovering
gesture, based on a motion characteristic of the input unit.
[0013] In accordance with another aspect of the present
disclosure, an electronic device is provided. The electronic
device includes a flexible display dividable into a first area
and a second area based on a folding line, and a processor
configured to, in response to an input of a hovering gesture
with the flexible display being in a folding state, determine
a hovering point corresponding to the hovering gesture
based on a first position sensed in the first area, and a second
position sensed in the second area.

[0014] In accordance with another aspect of the present
disclosure, an electronic device is provided. The electronic
device includes a flexible display bendable with reference to
a folding line, and a processor configured to, in response to
an input of a hovering gesture on a folding area comprising
the folding line, adjust at least one hovering position sensed
in the folding area to determine a hovering point in the
folding area corresponding to the hovering gesture.

[0015] In accordance with another aspect of the present
disclosure, an electronic device is provided. The electronic
device includes a flexible display bendable with reference to
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a folding line, and a processor configured to, in response to
an input of a hovering gesture on a folding area comprising
the folding line, control the flexible display to display a Ul
on a hovering point corresponding to the hovering gesture,
wherein the hovering point corresponding to the hovering
gesture is determined by adjusting at least one hovering
position sensed in the folding area.

[0016] In accordance with another aspect of the present
disclosure, an electronic device is provided. The electronic
device includes a flexible display bendable with reference to
a folding line, and a processor configured to, in response to
a movement of a hovering gesture on a folding area com-
prising the folding line, adjust a plurality of hovering
positions sensed in the folding area to determine a plurality
of hovering points, and determine a moving direction of the
hovering gesture based on the plurality of hovering points.
[0017] In accordance with another aspect of the present
disclosure, an electronic device is provided. The electronic
device includes a flexible display bendable with reference to
a folding line, an input unit, and a processor configured to,
in response to a movement of a hovering gesture using the
input unit on a folding area comprising the folding line,
determine a moving direction of the hovering gesture based
on a motion characteristic of the input unit.

[0018] According to various embodiments of the present
disclosure, an accurate hovering point corresponding to the
hovering gesture on the flexible display can be determined.
[0019] According to an embodiment of the present disclo-
sure, it is possible to determine a hovering point correspond-
ing to the hovering gesture in the folding area, according to
the hovering gesture on the folding area where the flexible
display is bent. As a result, the electronic device is capable
of accurately reflecting the intention of a user performing the
hovering gesture. Since functions such as selecting, imple-
menting, moving, and so on of an object on the flexible
display can be performed in response to an accurate hover-
ing point corresponding to the hovering gesture, satisfaction
of a user of the electronic device can be enhanced.

[0020] Other aspects, advantages, and salient features of
the disclosure will become apparent to those skilled in the art
from the following detailed description, which, taken in
conjunction with the annexed drawings, discloses various
embodiments of the present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] The above and other aspects, features, and advan-
tages of certain embodiments of the present disclosure will
be more apparent from the following description taken in
conjunction with the accompanying drawings, in which:
[0022] FIGS. 1A to 1E are views provided to explain an
electronic device according to an embodiment of the present
disclosure;

[0023] FIG. 2 is a side view of an electronic device,
provided to explain a sensing degree according to a hovering
gesture according to an embodiment of the present disclo-
sure;

[0024] FIGS. 3A to 3C are views illustrating a sensing
degree on X and Y axes according to a hovering gesture
according to an embodiment of the present disclosure;
[0025] FIG. 4 is a block diagram of an electronic device
according to an embodiment of the present disclosure;
[0026] FIG. 5 is a flowchart of a method of an electronic
device for processing a gesture according to an embodiment
of the present disclosure;
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[0027] FIGS. 6A to 6D are views to explain a method for
determining a hovering point at an electronic device in an
in-folding state according to an embodiment of the present
disclosure;

[0028] FIGS. 7A and 7B are views to explain a method of
an electronic device for determining a hovering point
according to an embodiment of the present disclosure;
[0029] FIG. 8 is a view to explain a method of an
electronic device for determining a hovering point according
to an embodiment of the present disclosure;

[0030] FIGS. 9A and 9B are views to explain a method of
an electronic device for determining a hovering point
according to an embodiment of the present disclosure;
[0031] FIGS. 10A and 10B are views to explain a method
of an electronic device for determining a hovering point
according to an embodiment of the present disclosure;
[0032] FIG. 11 is a view to explain a method of an
electronic device for determining a hovering point according
to an embodiment of the present disclosure;

[0033] FIGS. 12Ato 12D are views to explain a method of
an electronic device for determining a hovering point
according to a folding angle according to an embodiment of
the present disclosure;

[0034] FIGS. 13A and 13B are side views of an electronic
device, to explain an out-folding state according to an
embodiment of the present disclosure;

[0035] FIG. 14 is a flowchart of a method of an electronic
device for processing a gesture according to another
embodiment of the present disclosure;

[0036] FIGS. 15A to 15E are view to explain a method for
determining a hovering point at an electronic device in an
out-folding state according to an embodiment of the present
disclosure;

[0037] FIG. 16 is a block diagram of an electronic device
according to an embodiment of the present disclosure;
[0038] FIGS. 17 and 18 are flowcharts of a method of an
electronic device for processing a gesture according to an
embodiment of the present disclosure;

[0039] FIGS. 19A to 20B are views of a screen of an
electronic device displaying a user interface (UI) on a
folding area according to an embodiment;

[0040] FIGS. 21A and 21B are views of a screen of an
electronic device displaying a drawing or handwriting on a
folding area according to an embodiment of the present
disclosure;

[0041] FIGS. 22A to 23C are views of a screen of an
electronic device selecting an item displayed on a folding
area according to an embodiment of the present disclosure;
[0042] FIGS. 24A to 25B are views provided to explain a
method of an electronic device for recognizing a movement
of a hovering point according to an embodiment of the
present disclosure;

[0043] FIGS. 26A to 27B are views of a screen of an
electronic device displaying a Ul in response to a movement
of a hovering gesture according to an embodiment of the
present disclosure; and

[0044] FIGS. 28 to 30 are flowcharts of a method of an
electronic device for processing a gesture according to an
embodiment of the present disclosure.

[0045] Throughout the drawings, it should be noted that
like reference numbers are used to depict the same or similar
elements, features, and structures.
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DETAILED DESCRIPTION

[0046] The following description with reference to the
accompanying drawings is provided to assist in a compre-
hensive understanding of various embodiments of the pres-
ent disclosure as defined by the claims and their equivalents.
It includes various specific details to assist in that under-
standing, but these are to be regarded as merely exemplary.
Accordingly, those of ordinary skill in the art will recognize
that various changes and modifications of the various
embodiments described herein can be made without depart-
ing from the scope and spirit of the present disclosure. In
addition, descriptions of well-known functions and con-
structions may be omitted for clarity and conciseness.
[0047] The terms and words used in the following descrip-
tion and claims are not limited to the bibliographical mean-
ings, but are merely used by the inventor to enable a clear
and consistent understanding of the present disclosure.
Accordingly, it should be apparent to those skilled in the art
that the following description of various embodiments of the
present disclosure is provided for illustration purposes only
and not for the purpose of limiting the present disclosure as
defined by the appended claims and their equivalents.
[0048] It is to be understood that the singular forms “a,”
“an,” and “the” include plural referents unless the context
clearly dictates otherwise. Thus, for example, reference to “a
component surface” includes reference to one or more of
such surfaces.

[0049] Throughout the description, the expression such as
“have,” “may have,” “comprise,” or “may comprise,” and so
on refer to an existence of a corresponding characteristic
(e.g., element such as number, function, component, and so
on), and does not foreclose the existence of additional
characteristic.

[0050] The expression “A or B,” “at least one of A or/and
B,” or “at least one or more of A or and/B,” and so on, may
encompass every possible combination of items listed with
the expression. For example, “A or B,” “at least one of A and
B,” or “at least one of A or B” may refer to every instance
including (1) comprising at least one A; (2) comprising at
least one B; or (3) comprising all of at least one A and at least
one B.

[0051] The expression “1,” “2,” “first,” or “second” as
used herein may modify a variety of elements, irrespective
of order and/or importance thereof, and only to distinguish
one element from another. Accordingly, without limiting the
corresponding elements.

[0052] When a certain element (e.g., first element) and
another element (e.g., second element) are described as
being “operatively or communicatively) coupled with/to”
each other, or “connected to” each other, this should be
understood as meaning that the certain element and another
element are directly coupled or coupled via yet another
element (e.g., third element). On the other hand, when a
certain element (e.g., first element) and another element
(e.g., second element) are stated as being “directly coupled”
or “directly connected” with each other, this may be under-
stood as meaning that the certain element and another
element are not intervened by yet another element (e.g., third
element) present therebetween.

[0053] The expression “configured to” as used herein may
be exchanged depending on occasions, with, for example,
“suitable for,” “having the capacity to,” “designed to,”
“adapted to,” “made to” or “capable of” and used. The term
“configured to” does not necessarily refer to an example of
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being hardware-wise “specifically designed to.” Instead, in
any circumstances, the expression “configured to” may refer
to a meaning that a device “may be able to” perform with
another devices or components. For example, in a phrase “a
process configured to perform A, B, and C,” the “processor”
may refer to a dedicated processor (e.g., embedded process)
provided to perform a corresponding operation, or a generic-
purpose processor capable of performing corresponding
operations by implementing one or more software programs
stored on a memory device (e.g., central processing unit
(CPU) or application processor).

[0054] A “user input” as used herein may include at least
one of bending input, voice input, button input, and multi-
modal input, but not limited thereto. Further, the “user input”
may include a touch gesture input as a contact touch, and a
hovering gesture as a non-contact touch. The user may
select, execute or move an object on a flexible display by a
hovering gesture manner. The hovering gesture may be
performed with a variety of input tools (e.g., user’s finger,
stylus pen, digitizer pen)

[0055] Throughout the description, an application may be
a group of a series of computer programs that are designed
to perform a specific service.

[0056] The terminology used herein, including technical
and scientific terminologies, may have a meaning that is
same as that generally understood by those skilled in the art
of the technical fields described herein. Among the terms
used herein, the terms defined in general dictionaries may be
interpreted to be the same or similar meaning based on the
context of the related technology, and unless otherwise
specified herein, are not interpreted to be ideal or exces-
sively formal meaning. Depending on occasions, even a
term defined herein cannot be interpreted as foreclosing the
various embodiments of the description.

[0057] FIGS. 1A to 1E are views to explain an electronic
device according to an embodiment of the present disclo-
sure.

[0058] Referring to FIGS. 1A to 1E, the electronic device
100 may employ a flexible display 130 that can be bent and
folded. For example, the electronic device 100 may apply
various forms of the flexible display 130 that can change a
form with an external force, such as, a foldable display that
can be folded or spread by a certain angle or curvature, a
bendable display that can be bent or spread by a certain
curvature, and a rollable display that can be rolled into a
cylinder shape. The flexible display 130 may be categorized
into a first area 11 and a second area 12 based on a folding
line 20. Upon folding, a folding area 13 including the folding
line 20 may be determined on the flexible display 130. The
folding area 13 may include a portion of each of the first area
11 and the second area 12. The folding area 13 refers to a
surrounding area of the folding line.

[0059] The folding arca 13 may be determined to be
different sizes and shapes adjacent to the folding line accord-
ing to the folding state of the electronic device 100. For
example, the size of the folding area 13 may be determined
according to the folding angle at which the electronic device
100 is folded inward or outward. In this case, as a folding
angle (01) of the electronic device 100 folded inward
increases, the size of the folding area 13 may increase. As a
folding angle of the electronic device 100 folded outward
increases, the size of the folding area 13 may increase.
[0060] The folding line 20 may refer to a line on which the
flexible display 130 is bent or folded. The folding line 20
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may be a line corresponding to the boundary that can
distinguish the first and second areas. When the flexible
display 130 is bent, at least a portion of the flexible display
130 may have a deformation, in which case a line connecting
the points of the greatest deformation may be regarded as the
folding line.

[0061] For example, the folding line 20 may be an axis of
bending or folding about a hinging means provided in the
electronic device 100. When the electronic device 100 is
folded symmetrically, the folding line 20 may be the line at
the center of the flexible display 130.

[0062] The electronic device 100 may not be provided
with the hinging means. In this case, the folding line 20 may
be an arbitrary line on which the flexible display 130 is bent
or folded by various angles and directions (e.g., vertical,
horizontal or diagonal direction, and so on) with the external
force from a user.

[0063] The “folding state” as used throughout the descrip-
tion may refer to a state in which the electronic device 100
is bent inward or outward with reference to the folding line
20. The “folding state” may include any of “in-folding state”
and “out-folding state.” As a term distinguished from the
“folding state,” “un-folding state” may be used herein,
which refers to a state that the electronic device 100 is
spread as the folding angle (61) of the electronic device 100
is 180° or close to 180°, as illustrated in FIG. 1A.

[0064] Referring to FIGS. 1A to 1E, the electronic device
100 may be converted, for example, from the un-folding
state as in FIG. 1A into the in-folding state as in FIG. 1B.

[0065] The “in-folding state” as used throughout the
description may refer to a state in which the electronic
device 100 is bent inward with reference to the folding line
20. In this case, the folding angle (81) of the electronic
device 100 may be from 0° to 180°. In this case, the state of
the folding angle (61) being 0° may indicate a state in which
the electronic device 100 is completely folded inward based
on the folding line 20 so that the first area 11 and the second
area 12 are in parallel or almost parallel with each other with
the ventral surfaces thereof facing each other. This state may
be referred to as a “complete in-folding state” of the elec-
tronic device 100.

[0066] Referring to FIGS. 1A to 1E, the electronic device
100 may be converted, for example, from the un-folding
state as in FIG. 1A into the out-folding state as in FIG. 1C.

[0067] The “out-folding state” as used throughout the
description may refer to a state in which the electronic
device 100 is bent outward with reference to the folding line
20. In this case, the folding angle (81) of the electronic
device 100 may be from 180° to 360°. In this case, the state
of the folding angle (61) being 360° may indicate a state in
which the electronic device 100 is completely folded out-
ward based on the folding line 20 so that the first area 11 and
the second area 12 are in parallel or almost parallel with each
other with the rear surfaces thereof facing each other. This
state may be referred to as a “complete out-folding state” of
the electronic device 100.

[0068] As illustrated in FIG. 1D, the electronic device 100
may include a plurality of folding lines 20 and 21. In this
case, the electronic device 100 may include both the in-
folding state and the out-folding state. Further, the flexible
display 130 may include the first area 11, the second area 12,
and a third area 15 based on a plurality of folding lines 20
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and 21. The flexible display 130 may include a plurality of
folding areas 13 and 14 each containing the plurality of
folding lines 20 and 21

[0069] FIGS. 1A to 1D illustrate a state in which a bezel
area covering the surrounding area of the flexible display
130 is provided with the hinging means. In this case, the
number, and positions of the folding lines may be fixed
according to the number, and positions of the hinging means.
Further, the folding areas may be determined to be flat areas
neighboring the folding lines, and the sizes thereof may vary
according to the folding degrees.

[0070] The bezel of the electronic device 100 may itself be
formed from a flexible material, or the electronic device may
be implemented in a structure that excludes the bezel. FIG.
1E illustrates the embodiment described above. When the
electronic device 100 is not provided with the hinging
means, the flexible display 130 may be bent or folded by
various angles and directions with the external force from a
user. In this case, the flexible display 130 may include a
plurality of folding lines 20, 21, and 22 based on the line
where the flexible display is bent or folded with the external
force from a user. The flexible display 130 may include the
first area 11, the second area 12, the third area 16, and a
fourth area 17 based on a plurality of folding lines 20, 21,
and 22. Further, the flexible display 130 may include a
plurality of folding areas 13, 14, 17 each containing a
plurality of folding lines 20, 21, 22.

[0071] A plurality of folding lines may be formed at
various positions as intended by a user. The folding area may
be used to generally indicate all the areas of the neighboring
area of the folding line where the deformation occurs.
[0072] In the various embodiments described below, it is
assumed that the electronic device 100 includes one folding
line 20, although all the various embodiments are applicable
to an example in which the electronic device 100 includes a
plurality of folding lines as illustrated in FIG. 1D or 1E.
[0073] FIG. 2 is a side view of an electronic device,
provided to explain a sensing degree according to a hovering
gesture according to an embodiment of the present disclo-
sure.

[0074] Referring to FIG. 2, the electronic device 100 may
be bent inward and become the folding state. In the folding
state, the electronic device 100 may sense the hovering
gesture made by a user using the inputting means 30 on the
folding area 13 of the flexible display 130. In this case, even
when a user performs the hovering gesture at the hovering
point 40 where a user desires to select, the sensed value of
a peak point (e.g., capacitance value or magnetic field value)
may not be measured from the hovering point 40. When the
hovering gesture is performed in the folding state, the
hovering gesture may be sensed from several areas of the
flexible display 130 as illustrated in FIG. 2. For convenience
of explanation, the point of the first area 11 where the
hovering gesture is sensed is referred to as the first position
41, and the point of the second area 12 where the hovering
gesture is sensed is referred to as the second position 42. For
example, the sensed value of the peak point 51 according to
the hovering gesture may be measured at the first position 41
of'the first area 11, and the sensed value of the peak point 52
according to the hovering gesture may be measured at the
second position 42 of the second area 12.

[0075] When a distance from the inputting means 30 to the
first position 41 and to the second position 42 is shorter than
the distance from the inputting means 30 to the hovering
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point 40, the hovering gesture may be sensed differently at
the first position 41 than at the second position 42 from the
user’s intention. In this case, the hovering gesture may be
sensed at both the first position 41 and the second position
42. Further, the hovering gesture may be sensed across the
first position 41 and the second position 42.

[0076] The electronic device 100 may determine a hover-
ing point on the flexible display 130 corresponding to the
hovering gesture, based on the first position 41 and the
second position 42. Specific methods for determining a
hovering point are described below with respect to FIGS. 3A
to 5.

[0077] FIGS. 3A to 3C are views illustrating a sensing
degree on X and Y axes according to a hovering gesture in
folding state according to an embodiment of the present
disclosure.

[0078] Referring to FIGS. 3A to 3C, the flexible display
130 may be folded by 90° so as to have a 5R rounding
(curvature). In this case, the graphs 310 and 320 of FIG. 3C
represent the sensed values (e.g., capacitance values) mea-
sured on a touch panel according to the hovering gesture of
a user.

[0079] The touch panel of the flexible display 130 is
provided to sense the hovering gesture, and may include a
plurality of horizontal electrodes and a plurality of vertical
electrodes. The points where a plurality of horizontal elec-
trodes and a plurality of vertical electrodes intersect will be
referred to as electrode junctions.

[0080] FIG. 3A illustrates the horizontal electrodes of the
flexible display 130, and FIG. 3B illustrates the vertical
electrodes of the flexible display 130.

[0081] Referring to FIG. 3A, the horizontal electrodes
constituting the flexible display 130 may measure the
capacitance value generated from the horizontal direction of
the flexible display 130 according to the hovering gesture.
For example, it may be assumed that the pitch between the
horizontal electrodes is about 4 mm, and the width of the
horizontal electrodes is 1 mm.

[0082] Referring to FIG. 3B, the vertical electrodes con-
stituting the flexible display 130 may measure the capaci-
tance value generated from the vertical direction of the
flexible display 130 according to the hovering gesture. For
example, it may be assumed that the pitch between the
vertical electrodes is about 4 mm, and the width of the
vertical electrodes is about 2 mm.

[0083] FIG. 3C illustrates the coordinates that represent
the capacitance values measured through the horizontal and
the vertical electrodes. The numbers on X axis may respec-
tively represent the horizontal and the vertical electrodes of
FIGS. 3A and 3B. For example, ‘4’ on X axis may represent
the horizontal electrode 4. Further, ‘12’ on X axis may
represent the vertical electrode 12. The numbers on Y axis
respectively represent the capacitance values that can be
measured through the horizontal and the vertical electrodes.
The unit of the capacitance value may be pF (picofarad).

[0084] Referring to FIG. 3C, the graphs may be catego-
rized into four series 331, 332, 333, and 334 according to the
distances from the inputting means 30 to the flexible display
130. The series 331 indicates that the inputting means 30
contacts to the flexible display 130. The series 332, 333, and
334 indicate that the distances from the inputting means 30
to the flexible display 130 are 3 mm, 5 mm, and 10 mm,
respectively.
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[0085] Referring to FIG. 3C, the graphs 311, 312, 313, and
314 represent the capacitance values measured through the
horizontal electrodes according to the four series described
above. The graphs 321, 322, 323, and 324 represent the
capacitance values measured through the vertical electrodes
according to the four series described above.

[0086] The graph 311 may represent the capacitance value
which may be measured and represented to be a peak point
at the position 40 where the inputting means 30 contacts the
flexible display 130. As a result, the electronic device 100
may determine the position 40 to be a hovering point a user
desires to select with the hovering gesture.

[0087] Referring to the graph 312, the inputting means 30
and the flexible display 130 may be displaced from each
other by a certain distance. The capacitance value may be
measured and represented as a peak point at positions 41 and
42 other than the position a user desires to select with the
hovering gesture. In this case, the electronic device 100 may
determine a correct hovering point on the flexible display
130 corresponding to the hovering gesture of a user based on
the values measured from the two positions 41 and 42.
[0088] FIG. 4 is a block diagram of an electronic device
100 according to an embodiment of the present disclosure.
[0089] Referring to FIG. 4, the electronic device 100 may
be a smart phone, but is not limited thereto. For example, the
electronic device 100 of FIG. 4 may include at least one of
a tablet personal computer, a mobile phone, a video phone,
an e-book reader, a netbook computer, a workstation, a
personal digital assistant (PDA), a portable multimedia
player (PMP), a Moving Picture Experts Group phase 1 or
phase 2 (MPEG-1 or MPEG-2) audio layer 3 (MP3) player,
a mobile medical device, a camera, or a wearable device.
The wearable device may include at least one of an acces-
sory type (e.g., watch, ring, bracelet, anklet, necklace,
glasses or head mounted device (HMD)), a fabric or cloth-
integration type (e.g., electronic clothing), a body attached
type (e.g., skin pad or tattoo), or a bio-implant type (e.g.,
implantable circuit).

[0090] In another embodiment, the electronic device 100
may be home appliance. The home appliance may include at
least one of a television, a digital video disc (DVD) player,
an audio, a refrigerator, an air conditioner, a cleaning
machine, a laundry machine, an air cleaner, a set-top box, a
home automation control panel, a security control panel, a
television (TV) box (e.g., Samsung HomeSync™, Apple
TV™, or Google TV™), a game console (e.g., Xbox™ or
PlayStation™), an electronic dictionary, an electronic key, a
camcorder, or an electronic frame.

[0091] In another embodiment, the electronic device 100
may include at least one of various medical devices (e.g.,
various portable medical diagnostic devices (e.g., blood
sugar diagnostic device, heart beat diagnostic device, blood
pressure diagnostic device, or temperature diagnostic
device), magnetic resonance angiography (MRA), magnetic
resonance imaging (MRI), computed tomography (CT),
photographing device, and ultrasound device), a navigation
device, global navigation satellite system (GNSS), event
data recorder (EDR), flight data recorder (FDR), a car
infotainment device, a ship electronic device (e.g., a ship
navigation device, a gyro compass, and so on), avionics, a
security device, a car head unit, an industrial or domestic
robot, automatic teller machine (ATM) of a financial orga-
nization, point of sales (POS) at a shop, or an internet of
things device (e.g., bulb, various sensors, electric or gas
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meter, sprinkler device, fire warning device, thermostat,
streetlamp, toaster, exercise machine, hot water tank, heater,
boiler, etc.).

[0092] In another embodiment, the electronic device 100
may include at least one of furniture or a portion of a
building/structure, an electronic board, an electronic signa-
ture receiving device, a projector, or various measuring
devices (e.g., water, electricity, gas, or electromagnetic wave
measuring devices).

[0093] The electronic device 100 may be a combination of
one or more of a variety of devices stated above, and may
include a new electronic device as the technology develops.
The electronic device 100 may include a folding structure
implemented with a hinge and a flexible material on the
folding line 20.

[0094] Referring to FIG. 4, the electronic device 100 may
include at least one of a state sensor 110, a processor 120,
and the flexible display 130.

[0095] The state sensor 110 may sense the folding state of
the electronic device 100. For example, the state sensor 110
may sense whether the electronic device 100 is in un-folding
or folding state. The state sensor 110 may sense whether the
electronic device 100 is in in-folding or out-folding state.
The state sensor 110 may sense a folding angle as the folding
state of the electronic device 100.

[0096] The state sensor 110 may sense the folding state by
using various sensors. For example, the state sensor 110 may
include a plurality of bend sensors disposed on the flexible
display 130 or at a bezel side of the electronic device 100.
The bend sensor refers to a sensor that is bendable and has
such a property that the bend sensor varies resistance value
according to the bending degree. The bend sensor may be
implemented in various forms, such as fiber optic bending
sensor, pressure sensor, strain gauge, and the like. The state
sensor 110 may sense the change in the resistance value by
applying the voltage to the bend sensor, and thus sense
whether the electronic device 100 is folded or not. By the
larger change in the resistance value, it may be determined
that the greater folding occurs. Additionally, when the
electronic device 100 includes the hinging means, the state
sensor 110 may sense the folding state by using a contact
sensor, a light receiving sensor, a hall sensor, or magnetic
sensor, and so on, provided in the hinging means.

[0097] When the folding state of the electronic device 100
is determined by the state sensor 110, the state sensor 110
may provide the determined result to the processor 120. In
this case, the processor 120 may identify the folding state of
the electronic device 100 according to the outputting of the
state sensor 110 without having to separately determine the
folding state of the electronic device 100. Alternatively,
when the state sensor 110 provides information regarding
the folding state or sensing information of the state sensor to
the processor 120, the processor 120 may determine the
folding state of the electronic device 100.

[0098] The flexible display 130 may include a display
panel which displays a screen showing information. Further,
the flexible display 130 may include at least one of a touch
panel and a pen recognition panel.

[0099] The flexible display 130 may be bent or folded
asymmetrically or symmetrically.

[0100] The flexible display 130 may display the informa-
tion processed or to be processed by an operating system
(OS) driven within the electronic device 100. For example,
the flexible display 130 may display a screen of implement-
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ing an application processed by the OS, a lock screen, a
background screen, an application list screen, and so on.
[0101] The flexible display 130 may include a function to
detect a duration of the touch as well as a touch position, a
touch pressure, a touch speed, and an area of touch accord-
ing to a touch gesture as the contact touch. Further, the
flexible display 130 may include a function to detect a
duration of hovering as well as a hovering position and an
area of hovering according to the hovering gesture as a
contactless touch.

[0102] The processor 120 may control the overall opera-
tion of the electronic device 100. For example, the processor
120 may perform an operation to implement and control the
OS, an operation to process various data, an operation to
control each element of the electronic device 100, and so on.
The processor 120 may drive a plurality of different OSs.
Generally, OS manufacturers may provide various OSs (e.g.,
smart phone OS, tablet OS, computer OS, and so on)
according to the screen size of the target device in which OS
is driven. Thus, the processor 120 may provide different OS
to the first area and the second area, based on the position of
the folding line or the folding state of the electronic device
100.

[0103] The processor 120 may determine a hovering point
corresponding to the hovering gesture based on the first
hovering position and the second hovering position sensed
in the flexible display according to the hovering gesture of
a user on the flexible display 130.

[0104] The processor 120 may determine a hovering point
corresponding to the hovering gesture by correcting at least
one sensed position on the folding area 13 according to the
hovering gesture of a user on the folding area 13 including
the folding line 20, and control the flexible display 130 to
display user interface (UI) at the hovering point.

[0105] When the user hovering gesture is moved on the
folding area 13 including the folding line 20, the processor
120 may determine a plurality of hovering points by cor-
recting a plurality of hovering positions sensed on the
folding area according to the movement. Further, the pro-
cessor 120 may determine the moving direction of the
hovering gesture based on a plurality of determined hover-
ing points.

[0106] When the user hovering gesture using the inputting
means is moved on the folding area 13 including the folding
line 20, the processor 120 may determine the moving
direction of the hovering gesture based on the motion
characteristic of the inputting means.

[0107] In FIG. 4, the state sensor 110 is illustrated and
described as a separate element from the processor 120 and
the flexible display 130. However, in actual implementation,
the state sensor 110 may be implemented such that the state
sensor 110 is a function performed at the processor 120. For
example, the processor 120 may directly receive the sensing
result from the sensors within the flexible display 130, and
sense the folding state.

[0108] FIG. 5 is a flowchart of a method of an electronic
device 100 for processing a gesture according to an embodi-
ment of the present disclosure.

[0109] Referring to FIG. 5, the electronic device 100 may
be in-folded by the external force from a user, at operation
S501.

[0110] At operation S502, the electronic device 100 may
sense the in-folding state of the electronic device 100 as the
electronic device 100 is folded. In this case, when the
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electronic device 100 is folded based on a plurality of axes,
the electronic device 100 may sense a plurality of in-folding
states, respectively. When the electronic device 100 is folded
in an arbitrary direction by the external force from a user, the
electronic device 100 may sense a plurality of in-folding
states on a plurality of folding lines according to the arbi-
trary directions, respectively.

[0111] When the in-folding state is sensed, the electronic
device 100 may determine the in-folding area where it is
necessary to determine a hovering point, by correcting the
hovering positions based on the in-folding state, at operation
S503. When a plurality of in-folding states are sensed, the
electronic device 100 may determine a plurality of in-
folding areas based on a plurality of folding lines.

[0112] The in-folding area as used herein may indicate a
folding area of the electronic device 100 in the in-folding
state.

[0113] At operation S504, the electronic device 100, being
in an in-folding state, may sense the hovering gesture of a
user on the flexible display 130.

[0114] At operation S505, the electronic device 100 may
determine if the hovering gesture is sensed in the in-folding
area.

[0115] When the hovering gesture is sensed within the
in-folding area at operation S505-Y, the electronic device
100 may determine a hovering point by correcting the
hovering positions sensed according to the hovering gesture,
at operation S506. When the hovering gesture is sensed
outside the in-folding area at operation S505-N, the elec-
tronic device 100 may determine the hovering position
sensed according to the hovering gesture to be hovering
point, at operation S507.

[0116] FIGS. 6A to 6D are views to explain a method for
determining a hovering point at an electronic device in an
in-folding state, according to an embodiment of the present
disclosure.

[0117] Referring to FIGS. 6A to 6D, when the state sensor
110 senses the in-folding state of the electronic device 100,
the processor 120 may determine the in-folding area of the
electronic device 100. The in-folding area may be deter-
mined within a certain distance from both side areas based
on the folding line. The size of the in-folding area may be
differently determined according to the folding state, i.e.,
folding angle. When the hovering gestures is sensed on the
flexible display 130, the processor 120 may determine
whether there are a plurality of hovering positions in which
the sensed values (e.g., capacitance values) have peak points
according to the hovering gesture. Further, the processor 120
may determine whether a plurality of hovering positions
may be within the in-folding area.

[0118] As a result of determination, when a plurality of
hovering positions are determined to be within the in-folding
area, the processor 120 may determine the hovering points
by using the values associated with a plurality of hovering
positions.

[0119] For example, as illustrated in FIG. 6A, the peak
point 601 and the peak point 602 may be measured accord-
ing to the hovering gesture. In this case, the processor 120
may determine a hovering point Phl corresponding to the
hovering gesture by using sensed values Ca, Cb at the peak
points 601 and 602, distance values Pa, Pb from the folding
line to the hovering position where the peak point is mea-
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sured, and variable k according to the folding angle of the
electronic device 100. This may be expressed as the follow-
ing Equation 1.

Ph1=f(Ca,Cb,Pa,Ph,k)

[0120] where f{ ) indicates a function implemented to
calculate a hovering point with the inputting variables Ca,
Cb, Pa, Pb, and k. For example, when a user performs the
hovering gesture linearly, the peak point may be changed
from FIG. 6B to FIG. 6C, and then to FIG. 6D. In this case,
as in the case of FIG. 6C, when the capacitance values of the
peak points respectively measured on the first area and the
second area are the same or almost the same as each other,
the processor 120 may determine the position of the folding
line to be the hovering point.

[0121] When the hovering gesture is moved continuously,
the processor 120 may further perform filtering so that a
hovering point is continuously changed. Thus, the processor
120 may further perform filtering so that a hovering point is
continuously changed along the hovering positions at which
the peak point changes in FIGS. 6B, 6C, and 6D, and so that
the gap between the hovering positions is linear.

[0122] Referring to FIG. 6A, a method of determining Ph

according to the capacitance values Ca and Cb at the peak
points 601, 602 may be divided as follows.

Equation 1

[0123] 1) Ca and Cb are the same or almost the same as
each other
[0124] In the above case, when Pa and Pb are the same or

almost the same as each other, a hovering point may be a
position at which “Ph1=0.” In this case, the position at which
“Ph1=0" may be on the folding line 20.

[0125] In the above case, when Pa is greater than Pb, the
processor 120 may determine the hovering point to be a
specific position of the first area within the folding area
where Pa is measured. The hovering point may be a position
moved from the folding line to the first area direction at a
Pa-Pb:Pa ratio.

[0126] Inthe above case, when Pa is much greater than Pb,
the processor 120 may determine whether the hovering
gesture is the hovering gesture made with a plurality of
stylus pens. When the hovering gesture is determined to be
the one made by using the multi-pen, the processor 120 may
determine that the first position and the second position are
selected, respectively, and perform the corresponding spe-
cific functions. In contrast, when the hovering gesture is
determined not to be the one made by using the multi-pen,
the processor 120 may generate an error event.

[0127] 2) Cb is greater than Ca

[0128] In the above case, when Pa and Pb are the same or
almost the same as each other, the processor 120 may
determine the hovering point to be a specific position of the
first area within the folding area where Pa is measured. The
hovering point may be a position moved from the folding
line to the first area direction at a Ca-Cb ratio. In this case,
Ca and Cb may be calculated as log scale values.

[0129] In the above case, when Pa is greater than Pb, the
processor 120 may determine the hovering point to be a
specific position of the first area within the folding area
where Pa is measured. The hovering point may be a position
moved from the folding line to a first area direction at a
Pa-Pb:Pa ratio or Ca-Cb:Ca ratio. The ratio calculated from
Pa and Pb and the ratio calculated from Ca and Cb may be
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applied to the calculation of the hovering point as almost the
same ratios. Ca and Cb may be calculated as log scale
values.

[0130] Inthe above case, when Pa is much greater than Pb,
the processor 120 may determine whether the hovering
gesture is the hovering gesture made with multi-pen. When
the hovering gesture is determined to be the one made by
using the multi-pen, the processor 120 may determine that
the first hovering position and the second hovering position
may be selected, respectively, and process various data
according to such determination. In contrast, when the
hovering gesture is determined not to be the one made by
using the multi-pen, the processor 120 may generate an error
event.

[0131] FIGS. 7A and 7B are views to explain a method of
an electronic device for determining a hovering point
according to an embodiment of the present disclosure.
[0132] Referring to FIGS. 7A and 7B, coordinate values
and graphs on the coordinate of FIG. 7A will not be
redundantly described below, as these are same as those of
FIG. 3C.

[0133] When the hovering gesture is sensed on the flexible
display 130, the processor 120 may measure the capacitance
values through the horizontal electrodes and the vertical
electrodes.

[0134] FIG. 7B shows a table listing the capacitance
values measured by the horizontal electrodes.

[0135] The row 701 of the table lists capacitance values
measured by the horizontal electrodes when the inputting
means 30 contacts the flexible display 130. In this case, the
peak point may be 0.125 pF (701-1) which may be measured
on the folding line 20. Thus, the hovering point may be
positioned on the folding line 20.

[0136] The row 702 of the table lists capacitance values
measured by the horizontal electrodes when the distance
from the inputting means to the flexible display 130 is 3 mm.
In this case, the peak points Ca and Cb may be almost same
as each other and may be respectively 0.027142 pF (702-1)
and 0.02027679 pF (702-2). The distances Pa and Pb to the
horizontal electrodes at which Ca and Cb are measured may
be respectively displaced from the folding line by 8 mm. The
row 702 may correspond to the case in which Ca and Cb are
almost same as each other and Pa and Pb are almost same as
each other. Therefore, a hovering point may be positioned on
the folding line 20.

[0137] The row 703 of the table lists capacitance values
measured by the horizontal electrodes when the distance
from the inputting means to the flexible display 130 is 5 mm.
In this case, the peak points Ca and Cb may be almost same
as each other and may be respectively 0.021191 pF (703-1)
and 0.021841 pF (703-2). The distances Pa and Pb to the
horizontal electrodes at which Ca and Cb are measured may
be respectively displaced from the folding line by 8 mm. The
row 703 may correspond to the case in which Ca and Cb are
almost same as each other and Pa and Pb are almost same as
each other. Therefore, a hovering point may be positioned on
the folding line 20.

[0138] The row 704 of the table lists capacitance values
measured by the horizontal electrodes when the distance
from the inputting means to the flexible display 130 is 10
mm. In this case, the peak points Ca and Cb may be almost
same as each other and may be respectively 0.013406 pF
(704-1) and 0.014022 pF (704-2). The distances Pa and Pb
to the horizontal electrodes at which Ca and Cb are mea-
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sured may be respectively displaced from the folding line by
12 mm. Thus, the row 704 may correspond to the case in
which Ca and Cb are almost same as each other and Pa and
Pb are almost same as each other. Therefore, a hovering
point may be positioned on the folding line 20.

[0139] FIG. 8 is a view to explain a method of an
electronic device 100 for determining a hovering point
according to an embodiment of the present disclosure.
[0140] Referring to FIG. 8, when the hovering gesture is
sensed on the flexible display, the processor 120 may
determine a hovering point by considering the angle
between the inputting means 30 performing the hovering
gesture and the flexible display 130.

[0141] For example, when the angle (62) between the
inputting means 30 and the first area 11 of the flexible
display 130 is vertical or almost vertical (e.g., from 80° to)
100°, the processor 120 may determine a hovering point by
giving a weight to the position 801 of the horizontal elec-
trode in the first area at which the peak point Ca is measured.
When the peak point Ca measured in the first area and the
peak point Cb measured in the second area are same as each
other, the processor 120 may also determine that a user
performs the hovering gesture to select the first area 11, and
thus determine the position 801 of the horizontal electrode
in the first area 11 at which the peak point Ca is measured
to be the hovering point. This may be expressed as the
following Equation 2.

Ph2=flPa,Ca,k)

[0142] The processor 120 may use the sensed value sensed
at the flexible display 130 according to the hovering gesture
in order to determine the angle between the inputting means
30 and the flexible display 130. For example, according to
the hovering gesture, the inputting means 30 may be parallel
or almost parallel to the second area 12 of the flexible
display 130. In this case, there may be more peak points
measured in the second area 12 than the peak points mea-
sured in the first area 11. Accordingly, the processor 120 may
estimate the position and the tilting angle of the inputting
means by using the ratio between the peak points measured
in the first area 11 and the peak points measured in the
second area 12, and the sensing degree at the peak points.
[0143] The method for determining a hovering point cor-
responding to the hovering gesture may be divided as
follows.

[0144] 1) The Ph2 hovering points according to the Equa-
tion 2 are respectively different from the Ph1 hovering points
according to the Equation 1, and the points are positioned on
one of the first area 11 and the second area 12.

[0145] In this case, the processor 120 may determine the
middle position of the hovering points derived from Phl and
the hovering points derived from Ph2 to be the final hovering
point.

[0146] 2) The Ph2 hovering points according to the Equa-
tion 2 are respectively different from the Ph1 hovering points
according to the Equation 1, and either the Ph2 hovering
points or the Ph1 hovering points are positioned in the first
area 11, and the other are positioned in the second area 12.
[0147] In this case, when the angle between the inputting
means 30 for the hovering gesture and the second area 12 is
from -10° to +10°, the processor 120 may determine the
hovering point derived from Phl to be the final hovering
point. In contrast, when the angle between the inputting
means 30 for the hovering gesture and the second area 12 is

Equation 2
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outside the —10°-+10° range, the processor 120 may deter-
mine the hovering point derived from Ph2 to be the final
hovering point.

[0148] 3) Either the Ph2 hovering points by the Equation
2 or the Phl hovering points by the Equation 1 are posi-
tioned on the folding line, and the other are positioned in the
first area 11.

[0149] In this case, when the angle between the inputting
means 30 for the hovering gesture and the second area 12 is
from -10° to +10°, the processor 120 may determine the
hovering point derived from Phl (Equation 1) to be the final
hovering point. In contrast, when the angle between the
inputting means 30 for the hovering gesture and the second
area 12 is outside the —10°-+10° range, the processor 120
may determine the hovering point derived from Ph2 (Equa-
tion 2) to be the final hovering point.

[0150] FIGS. 9A and 9B are views provided to explain a
method of an electronic device for determining a hovering
point according to an embodiment of the present disclosure.
[0151] Referring to FIG. 9A, when the folding state is
sensed at operation 901, the processor 120 may determine
the folding area 13 based on the folding state, and amplify
the capacitance value measured from at least one horizontal
electrode positioned in the folding area 13, at operation 902.
For example, the processor 120 may adjust the amp gain
value of the value measured by at least one horizontal
electrode influenced by the hovering gesture inn the folding
area 13, and thus prevent the capacitance inverse phenom-
enon from occurring in at least one horizontal electrode. In
this case, at least one horizontal electrode as a target of the
amp gain value adjustment, and the size of the amp gain
value may vary according to the folding angle of the
electronic device 100.

[0152] Referring to FIG. 9B, the graph 910 represents a
graph of the values measured by the horizontal electrodes
according to the hovering gesture on the folding area 13
before the amp gain value is adjusted. Further, the graph 920
represents a graph of the values measured by the horizontal
electrodes according to the hovering gesture on the folding
area 13 after the amp gain value is adjusted.

[0153] Regarding the graph 910, the hovering positions at
which the capacitance values of the peak points 901-1 and
901-2 are measured may be different from the positions the
user desires to select with the hovering gesture. In contrast,
regarding the graph 920, the hovering positions at which the
capacitance value of the peak point 902-1 is measured may
be same as the position the user desires to select with the
hovering gesture.

[0154] FIGS. 10A and 10B are views to explain a method
of an electronic device for determining a hovering point
according to an embodiment of the present disclosure.
[0155] Referring to FIGS. 10A and 10B, the horizontal
electrodes may measure the capacitance values generated
according to the hovering gesture. The closer the horizontal
electrodes are to the folding line 20, the more the electrodes
are influenced by the hovering gesture on the folding area
13. Thus, when the electronic device 100 becomes the
folding state, some of the horizontal electrodes adjacent to
the folding line 20 may be switched to the off state, thus
preventing generating of the peak points of the capacitance
values from the horizontal electrodes irrelevant with the
hovering point.

[0156] For example, as illustrated in FIG. 10A, the pro-
cessor 120 may maintain the off state of some horizontal
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electrodes in every alternate line to minimize the influence
of'the horizontal electrode according to the hovering gesture.
As a result, the horizontal electrode 2, the horizontal elec-
trode 4, and the horizontal electrode 6 may be kept in on
state, while the horizontal electrode 1, the horizontal elec-
trode 3, the horizontal electrode 5, and the horizontal
electrode 7 may be kept in the off state.

[0157] FIG. 10B illustrates the horizontal electrodes in
FIG. 10A selectively turned to off state, as viewed from the
side of the flexible display 130. The horizontal electrode 2,
the horizontal electrode 4, and the horizontal electrode 6
may be kept in the on state, while the horizontal electrode 3
and the horizontal electrode 5 may be kept in the off state.
[0158] FIG. 11 is a view to explain a method of an
electronic device 100 for determining a hovering point
according to an embodiment of the present disclosure.
[0159] Referring to FIG. 11, when a user performs the
hovering gesture, the moving direction of the hovering
gesture may be consistent empirically. Further, the hovering
gesture random quickly hops to another position, and the
moving speed of the hovering gesture may be empirically
consistent or positioned within a certain range. Accordingly,
the processor 120 may determine a hovering point according
to new hovering gesture by using the characteristics of the
hovering gesture described above and the history in which
the hovering gesture is performed.

[0160] The electronic device 100 may use the position
determined to be hovering point 112 at time point t, and the
position determined to be hovering point 111 at time point
t—1 in order to determine a hovering point 113 at time point
t+1. For example, when it is assumed that the hovering
gesture performing direction 1101 or the hovering gesture
moving speed of a user is consistent, the electronic device
100 may determine a hovering point 113 at time point t+1 by
considering the moving speed of the hovering gesture along
a line of the moving direction 1101 of the previously-
determined hovering points 111, 112.

[0161] FIGS.12Ato 12D are views to explain a method of
an electronic device for determining a hovering point
according to a folding angle, according to an embodiment of
the present disclosure.

[0162] Referring to FIGS. 12A to 12D, the electronic
device 100 may determine a hovering point by considering
the folding angle (03) of the electronic device 100.

[0163] For example, as illustrated in FIG. 12A, when the
folding angle (83) of the electronic device is less than 45°,
the electronic device 100 may skip the calculation of a
hovering point. The electronic device 100 may control so
that the selecting according to the hovering gesture is not
performed.

[0164] As illustrated in FIG. 12B, when the folding angle
(03) of the electronic device 100 is equal to, or greater than
45° and less than 90°, the electronic device 100 may
determine an accurate hovering point by using the positions
determined to be hovering points in the previous time point.
For example, the electronic device 100 may determine the
position corresponding to an average point of the position
determined to be hovering point at the current time point and
the positions determined to be hovering points at the pre-
vious time point.

[0165] As illustrated in FIG. 12C, when the folding angle
(03) of the electronic device 100 is 90°, the electronic device
100 may determine the hovering point calculated according
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to the Equation 1 described with reference to FIGS. 6A to 6D
to be the final hovering point.

[0166] In the same manner, as illustrated in FIG. 12D,
when the folding angle (63) of the electronic device exceeds
90°, but is not greater than 180°, the electronic device 100
may determine the final hovering point by selecting one
from the hovering points calculated according to the Equa-
tion 1 and the hovering points calculated according to the
Equation 2.

[0167] Additionally, the electronic device 100 according
to an embodiment may determine a hovering point based on
a curvature of the folding line of the electronic device 100.
For example, the electronic device 100 may calculate a
hovering point by distinguishing a circumstance in which
the Pa and Pb are positioned on the curvature due to
considerably high curvature of the curved electronic device
100 from a circumstance in which the Pa and Pb are
positioned outside the curvature due to considerably low
curvature.

[0168] Further, the electronic device 100 may previously
store in a memory a table for correcting the hovering
positions according to the hovering gesture. In this case, the
table may store the folding angle, the height of the hovering
gesture, the position of the hovering gesture, various types
of'the sensed waveforms according to the tilting angle of the
inputting means of the hovering gesture, and store correcting
values regarding the hovering positions according to each
sensed waveform. In this case, the electronic device 100
may determine an accurate hovering point according to the
hovering gesture by using the table.

[0169] FIGS. 13A and 13B are side views of an electronic
device 100, provided to explain an out-folding state accord-
ing to an embodiment of the present disclosure.

[0170] Referring to FIG. 13A, the electronic device 100
may be bent outward and become the out-folding state. In
the out-folding state, the electronic device 100 may sense the
hovering gesture made by a user on the folding area 13 of the
flexible display 130. Referring to FIG. 13A, a graph 1301 is
a representation of the sensed values (e.g., capacitance
values or electromagnetic values) measured on the touch
panel of the flexible display 130 according to the hovering
gesture on the folding area 13. In this case, when the sensed
value of the peak point 1301-1 is measured by the horizontal
electrode positioned on the folding line 20, the hovering
position where the horizontal electrode is positioned may be
determined to be hovering point.

[0171] As illustrated in FIG. 13B, the electronic device
100 may sense the movement of the hovering gesture on the
flexible display 130. In this case, the electronic device 100
may determine that a hovering point corresponding to the
hovering gesture is positioned nearer to the folding line 20
rather than at a position to which the hovering gesture is
substantially moved.

[0172] Usually, as the folding angle (64) increases, the
distance between the inputting means for the hovering
gesture and the horizontal electrodes adjacent to the folding
line 20 may increase, and accordingly, the sensed values
measured by the horizontal electrodes adjacent to the folding
line may decrease. As a result, when the hovering gesture is
moved on the folding area 13, the hovering point may not
instantly follow to the position intended to be selected by the
hovering gesture.

[0173] Thus, when the hovering gesture is moved on the
folding area 13, the electronic device 100 determines a
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hovering point corresponding to the hovering gesture by
correcting the hovering position where the sensed value of
the peak point 1301-2 is measured for the accurate deter-
mination of a hovering point.

[0174] FIG. 14 is a flowchart provided to explain a method
of an electronic device for processing a user gesture accord-
ing to an embodiment of the present disclosure.

[0175] Referring to FIG. 14, the electronic device 100 may
be folded by a user or an external force, at operation S1401.
[0176] At operation S1402, the electronic device 100 may
sense the folding state of the electronic device 100. In this
case, when the electronic device 100 is folded based on a
plurality of axes, the electronic device 100 may sense a
plurality of folding states, respectively. When the electronic
device 100 is folded in an arbitrary direction by the user, the
electronic device 100 may sense a plurality of in-folding
states on a plurality of folding lines according to the arbi-
trary directions, respectively.

[0177] At operation S1403, the electronic device 100 may
determine whether the electronic device 100 is in the in-
folding state or the out-folding state. When a plurality of
folding states are sensed, the electronic device 100 may
determine whether a plurality of folding states are in-folding
states or out-folding states, respectively.

[0178] When the electronic device 100 is in the in-folding
state at S1403, the electronic device 100 may determine the
in-folding area where it is necessary to determine a hovering
point, by correcting the hovering position based on the
in-folding state, at operation S1404.

[0179] At operation S1405, the electronic device 100,
being in an in-folding state, may sense the hovering gesture
of a user on the flexible display 130.

[0180] At operation S1406, the electronic device 100 may
determine if the hovering gesture is sensed in the in-folding
area.

[0181] When the hovering gesture is sensed within the
in-folding area at operation S1406, the electronic device 100
may determine a hovering point by correcting the hovering
positions sensed according to the hovering gesture, at opera-
tion S1407. When the hovering gesture is sensed outside the
in-folding area at operation S1406, the electronic device 100
may determine the hovering position sensed according to the
hovering gesture to be hovering point, at operation S1408.
[0182] When the result of the determination at operation
S1403 indicates the electronic device 100 to be in the
out-folding state at operation S1403, the electronic device
100 may determine the out-folding area where it is necessary
to determine a hovering point, by correcting the hovering
position based on the out-folding state, at operation S1414.
[0183] The out-folding area may be a folding area of the
electronic device 100 in the out-folding state.

[0184] At operation S1415, the electronic device 100,
being in an out-folding state, may sense the hovering gesture
of a user on the flexible display 130.

[0185] At operation S1416, the electronic device 100 may
determine if the hovering gesture is sensed in the out-folding
area.

[0186] When the hovering gesture is sensed within the
out-folding area at operation S1416-Y, the electronic device
100 may determine a hovering point by correcting the
hovering positions sensed according to the hovering gesture,
at operation S1417. When the hovering gesture is sensed
outside the out-folding area at operation S1416-N, the
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electronic device 100 may determine the hovering position
sensed according to the hovering gesture to be hovering
point, at operation S1418.

[0187] FIGS. 15A to 15E are views to explain a method
for determining a hovering point at an electronic device in
an out-folding state, according to an embodiment of the
present disclosure.

[0188] Referring to FIGS. 15A to 15E, when the state
sensor 110 senses the out-folding state of the electronic
device 100, the processor 120 may determine the out-folding
area of the electronic device 100.

[0189] When the hovering gestures is sensed on the flex-
ible display 130, the processor 120 may determine sensed
values (e.g., capacitance values) measured according to the
hovering gesture in motion, and determine the hovering
point by using the hovering position having a peak point.
[0190] For example, as illustrated in FIG. 15A, the peak
point may be measured according to a movement of the
hovering gesture. In this case, the processor 120 may
determine a hovering point Ph3 corresponding to the hov-
ering gesture, by using sensed value Ca of the peak point
1501, a distance value Pa from the folding line to the
hovering position where the peak point is measured, a
distance value P1 from the folding line to the front point of
the sensed waveform, a distance value P2 from the folding
line to the back point of the sensed waveform, and a variable
k according to the folding angle of the electronic device 100.
This may be expressed as the following Equation 3.

Ph3=f{Ca,Pa,P1,P2,k)

[0191] According to the Equation 3, the processor 120
may modify the sensed waveform measured according to the
hovering gesture to be gradual, as illustrated in FIG. 15B.
The processor 120 may modify the sensed waveform by
amplifying the sensing values measured by the horizontal
electrodes adjacent to the folding line. The processor 120
may determine a hovering point Ph3 corresponding to the
hovering gesture based on the peak point 1502 of the
modified sensing waveform.

[0192] Accordingly, in response to the movement of the
hovering gesture of a user, a hovering point corresponding
to the hovering gesture may be moved gradually.

[0193] When a user performs the hovering gesture lin-
early, with the electronic device 100 being in the out-folding
state, the peak point may be changed from FIG. 15C to FIG.
15D, and then to FIG. 15E. In this case, the processor 120
may further perform filtering so that a hovering point is
continuously changed. For example, the processor 120 may
modify the sensed waveform measured at FIG. 15C and
FIG. 15E to a gradual form. The processor 120 may further
perform filtering by using the peak point measured at FIG.
15D and the peak points acquired from the gradually-
changed, sensed waveforms at FIG. 15C and FIG. 15D, so
that the hovering point is continuously changed and the gap
between the hovering positions become linear.

[0194] FIG. 16 is a block diagram of an electronic device
according to an embodiment of the present disclosure.
[0195] Referring to FIG. 16, the electronic device 1000
may include at least one of a processor 1010, a display 1020,
a memory 1030, a sensor 1035, a communicator 1040, a
video processor 1060, an audio processor 1065, an input unit
1050, a microphone 1070, a photographer 1075, a speaker
1080, and a motion sensor 1085.

Equation 3
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[0196] The input unit 1050 may sense a first hovering
position and a second hovering position according to the
hovering gesture of a user on the flexible display 130. The
processor 1010 may determine a hovering point correspond-
ing to the hovering gesture based on the first and second
positions sensed on the flexible display 130. The processor
1010 may correct the hovering position sensed according to
the hovering gesture of a user on the folding area of the
flexible display 130, and determine a hovering point corre-
sponding to the hovering gesture on the folding area.
[0197] The processor 1010 may include at least one of
random access memory (RAM) 1011, read-only memory
(ROM) 1012, CPU 1013, graphics processing unit (GPU)
1014 and a bus 1015. The RAM 1011, ROM 1012, CPU
1013 and GPU 1014 may be connected to one another
through the bus 1015.

[0198] The CPU 1013 may access the memory 1030 and
perform booting by using OS stored in the memory 1030.
The CPU 1013 may perform various operations by using the
various programs, contents, data, and the like stored in the
memory 1030.

[0199] The ROM 1012 may store a command set for
system booting, and so on. For example, when a turn-on
command is inputted and the electrical power is supplied to
the electronic device 100, the CPU 1013 may copy the
stored OS in the memory 1030 to RAM 1011 according to
the commands stored in ROM 1012, and boot the system by
executing the OS. When the booting is completed, the CPU
1013 may copy the various programs stored in the memory
1030 to the RAM 1011, and perform various operations by
implementing the programs copied to the RAM 1011. The
GPU 1014 may display a Ul screen on the display 1020
when the booting of the electronic device 100 is competed.
The screen generated at the GPU 1014 may be provided to
the display 1020 and displayed on the respective areas of the
display 1020.

[0200] The display 1020 may include a controller (not
illustrated) to control the display panel 1021. The display
panel 1021 may be implemented in various forms of display
such as a liquid crystal display (LCD), organic light emitting
diode (OLED) display, active matrix-OLED (AM-OLED),
plasma display panel (PDP), and so on. The display panel
1021 may be implemented flexible, transparent, or wearable.
[0201] The display 1020 may be combined with at least
one of a touch panel 1052 and a pen recognition panel 1053,
and thus provided as the flexible display 130 that can sense
the contact touch or the contactless touch.

[0202] For example, the flexible display 130 may include
an integrated module of the display panel 1021 coupled with
at least one of the touch panel 1052 and the pen recognition
panel 1053 in a stack structure.

[0203] The flexible display 130 may sense the hovering
gesture which is a contact touch and a contactless touch. The
flexible display 130 may sense the contact touch and the
contactless touch made by the input unit 1050 as well as
user’s fingers.

[0204] The memory 1030 may include at least one of an
internal memory (not illustrated) and an external memory
(not illustrated).

[0205] The internal memory may include at least one of a
volatile memory (e.g., dynamic RAM (DRAM)), static
RAM (SRAM), synchronous dynamic RAM (SDRAM), and
s0 on), a non-volatile memory (e.g., one time programmable
ROM (OTPROM), programmable ROM (PROM), erasable
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and programmable ROM (EPROM), electrically erasable
and programmable ROM (EEPROM), mask ROM, flash
ROM, and so on), a hard disk drive (HDD) or a solid state
drive (SSD).

[0206] The processor 1010 may load and process the
command or the data received from at least one of the
non-volatile memory or the other element. The processor
1010 may store the data received, or generated from the
other element in the non-volatile memory.

[0207] The external memory may include at least one of
compact clash (CF), secure digital (SD), micro-SD, mini-
SD, extreme digital (xD) and memory stick.

[0208] The memory 1030 may store various programs and
data used for the operation of the electronic device 1000. For
example, the memory 1030 may store at least a portion of the
contents to be displayed on the lock screen temporarily or
semi-permanently. The memory 1030 may store the infor-
mation or the table necessary for determining a hovering
point corresponding to the hovering gesture of a user.
[0209] The sensor 1035 may sense the folding state of the
electronic device 100. For example, the sensor 1035 may
sense the folding state or un-folding state by using the hall
sensor or the magnetic sensor provided at the folding
structure.

[0210] The sensor 1035 may measure the bending angle or
the folding angle (or spreading angle) of the electronic
device 100. The sensor 1035 may detect the position of the
folding line which serves as a reference for the bending or
folding of the electronic device 100. The sensor 1035 may
include state sensors at such points that the state sensors are
brought into proximity to each other by the bending or the
folding of the electronic device 100, and thus can sense the
folding state. The state sensor may include at least one of a
near field sensor, an illumination sensor, a magnetic sensor,
a hall sensor, a touch sensor, a bending sensor and an
infrared sensor, or a combination of the above.

[0211] According to another embodiment of the present
disclosure, some of the functions of the sensor 1035 may be
performed at the processor 1010. For example, the sensor
1035 may provide various measured sensed values to the
processor 1010, and the processor 1010 may detect the
position of the folding line, or sense the folding state of the
electronic device 100 by using the provided sensed values.
[0212] The sensor 1035 may sense the folding state of a
housing of the electronic device 100 by using the hall sensor
or the magnetic sensor provided at the folding structure of
the electronic device 100. When the electronic device 100 is
provided with the hinge structure, the folding angle may be
measured from the hinge structure. The sensor 1035 may
include state sensors at such points that the state sensors are
brought into proximity to each other by the bending or the
folding of the housing of the electronic device 100, and thus
can sense the bending state or the folding state. The state
sensor may include at least one of a near field sensor, an
illumination sensor, a magnetic sensor, a hall sensor, a touch
sensor, a bending sensor and an infrared sensor, or a com-
bination of the above. The sensor 1035 may sense the
position of the folding line which serves as a reference for
the bending or the folding of the housing.

[0213] The communicator 1040 may communicate with
various types of external devices according to various man-
ners of communication. The communicator 1040 may
include at least one of a WiFi chip 1041, a Bluetooth chip
1042, a wireless communication chip 1043, and a near field
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communication (NFC) chip 1044. The processor 1010 may
transmit and receive calls and messages to and from various
external devices by using the communicator 1040.

[0214] The WiFi chip 1041 and the Bluetooth chip 1042
may perform communication according to WiFi and Blu-
etooth schemes, respectively. When using the WiFi chip
1041 or the Bluetooth chip 1042, various connecting infor-
mation such as service set identifier (SSID), session key, and
so on may be first transmitted and received, so that connec-
tion for communication may be made by using the same for
the transmission and reception of various data. The wireless
communication chip 1043 refers to a chip that performs
communication according to the various communication
standards such as institute of electrical and electronics
engineers (IEEE), Zigbee, 3rd generation (3G), 3rd genera-
tion partnership project (3GPP), and long term evolution
(LTE). The NFC chip 1044 refers to a chip that operates in
an NFC scheme, using 13.56 MHz bandwidth among vari-
ous radio frequency (RF)-ID frequency bandwidths such as
135 kHz, 13.56 MHz, 433 MHz, 860~960 MHz, 2.45 GHz,
and so on.

[0215] The video processor 1060 may process content
received through the communicator 1040 or the video data
included in the content stored in the memory 1030. The
video processor 1060 may perform various image-process-
ing regarding the video data, such as decoding, scaling,
noise-filtering, frame rate converting, resolution conversion,
and so on.

[0216] The audio processor 1065 may process content
received through the communicator 1040 or the audio data
included in the content stored in the memory 1030. The
audio processor 1065 may perform various processing
regarding the audio data, such as decoding, amplifying,
noise filtering, and so on.

[0217] The processor 1010 may drive the video processor
1060 and the audio processor 1065 to play back the corre-
sponding content, when the play-back program regarding
the multimedia content is implemented. The speaker 1080
may output the audio data generated at the audio processor
1065.

[0218] The input unit 1050 may receive various com-
mands from a user. The input unit 1050 may include at least
one of a key 1051, the touch panel 1052 and the pen
recognition panel 1053.

[0219] The touch panel 1052 may sense a user gesture, and
output an event value corresponding to the sensed gesture.
The touch panel 1052 may receive a user gesture including
at least one of a hovering gesture, a tap gesture, a touch and
hold gesture, a double tap gesture, a drag gesture, a panning
gesture, and a flick gesture. In the case of a touch screen (not
illustrated) combining the touch panel 1052 with the display
panel 1021, the touch screen may be realized with various
types of touch sensors such as capacitive sensors, resistive
sensors, piezoelectric sensors, and the like.

[0220] The capacitive type uses a dielectric material
coated on the surface of the touch screen, and senses the
micro electricity excited by part of the user body as it
touches on the surface of the touch screen and calculates a
touch coordinate. The resistive type includes two electrode
plates embedded within the touch screen, and senses an
electric current flow as the user touches on the screen and the
upper and the lower plates at the touched point are brought
into contact each other, and calculates a touch coordinate.
The touch event generated on the touch screen may be



US 2019/0250671 Al

generated by the human finger mainly, although the touch
event may also be generated by a conductive material that
can cause capacitance changes.

[0221] The key 1051 may include various forms of keys
such as mechanical buttons and wheels formed on various
areas such as front, side, and back, of the exterior main body
of the electronic device 100.

[0222] The pen recognition panel 1053 may sense a pen
approaching input or a pen touch input according to a
maneuvering of the user touch pen (e.g., stylus pen, digitizer
pen), and output the sensed pen approaching event or pen
touch event. The pen recognition panel 1053 may be imple-
mented so as to accommodate the active manner or the
passive manner according to an inputting manner of the
touch pen. The active manner involves embedding a battery
or a coil within the touch pen, in which the pen recognition
panel 1053 can sense a touch or approaching according to
changes in the magnitude of the electromagnetic field as
these are caused in response to the approaching or the
touching. The passive manner involves sensing approaching
or touch input of a touch pen, by using the conductive
property of the touch pen itself and without separately
providing an internal element.

[0223] For example, the active manner may include an
EMR manner. In this case, a pen recognition panel 1053 may
include an electromagnetic induction coil sensor (not illus-
trated) having a grid structure, and an electromagnetic signal
processor (not illustrated) providing an alternating current
(AC) signal of a predetermined frequency to respective loop
coils of the electromagnetic induction coil sensor in a
sequential order. When a pen with a resonance circuit
embedded therein is present in the vicinity to the loop coils
of the pen recognition panel 1053, the magnetic field trans-
mitted from the corresponding loop coils generates electric
current at the resonance circuit within the pen based on the
mutual electromagnetic induction. Based on this current, an
induction field is generated from the coils of the resonance
circuit within the pen, and the pen recognition panel 1053
detects this induction field from the loop coil in a signal
reception state. Accordingly, the approaching position or
touching position of the pen may be sensed. The pen
recognition panel 1053 may be provided on a lower portion
of'the display panel 1021, while having a predetermined area
that can cover a display area of the display panel 1021, for
example.

[0224] The microphone 1070 may receive an input of the
user voice or other sounds and convert into audio data. The
processor 1010 may use the user voice inputted through the
microphone 1070 for a call operation, or convert it into the
audio data and store in the memory 1030.

[0225] The camera 1075 may photograph still image or
video according to controlling of a user. The cameras 1075
may be implemented as a plurality of cameras such as a front
camera and a rear camera.

[0226] When the camera 1075 and the microphone 1070
are provided, the processor 1010 may perform controlling
operation according to the user voice inputted through the
microphone 1070 or the user motion recognized by the
camera 1075. For example, the electronic device 100 may
operate in a motion control mode or a voice control mode.
When operating in the motion control mode, the processor
1010 may photograph a user by activating the camera 1075,
track the change in the user motion, and perform controlling
operations accordingly. When operating in the voice control
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mode, the processor 1010 may analyze the user voice
inputted through the microphone 1070, and perform con-
trolling operation according to the analyzed user voice.
[0227] The motion sensor 1085 may sense the movement
of'the main body of the electronic device 100. The electronic
device 100 may rotate or tilt in various directions. The
motion sensor 1085 may sense motion characteristics such
as rotating direction, angle, inclination, and so on, by using
at least one of various sensors such as geomagnetic sensor,
gyro sensor, acceleration sensor, and so on.

[0228] Although not illustrated in FIG. 16, the electronic
device 1000 may include a universal serial bus (USB) port
that can be connected to a USB connector, various external
input ports that can connect to various external components
such as headset, mouse and local area network (LAN),
digital multimedia broadcasting (DMB) chip which receives
and processes DMB signals, other various sensors, and the
like.

[0229] The constituent elements of the electronic device
100 described above may be named differently. Further, the
electronic device 100 according to an embodiment may be
configured by including at least one of the constituent
elements described above, and some of the constituent
elements may be omitted or another additional constituent
element may be added.

[0230] The processor 1010 of FIG. 16 may correspond to
the processor 120 of FIG. 4, and the sensor 1035 of FIG. 16
may correspond to the state sensor 110 of FIG. 4. The
display 1020 of FIG. 16 may be combined with at least one
of the touch panel 1052 and the pen recognition panel 1053
of FIG. 16, which may correspond to the display 130 of FIG.
4.

[0231] FIG. 17 is a flowchart of a method of an electronic
device for processing a user gesture according to an embodi-
ment of the present disclosure.

[0232] Referring to FIG. 17, at operation S1701, the
electronic device 100 may sense the first position in the first
area and the second position in the second area according to
the hovering gesture of a user on the flexible display.
[0233] At operation S1702, the electronic device 100 may
determine a hovering point corresponding to the hovering
gesture based on the sensed, first and second positions.
[0234] FIG. 18 is a flowchart of a method of an electronic
device for processing a user gesture according to an embodi-
ment of the present disclosure.

[0235] Referring to FIG. 18, at operation S1801, the
electronic device 100 may sense the folding state of the
electronic device 100. The folding state may be in-bending
state in which the electronic device 100 is bent inward, or
out-bending state in which the electronic device 100 is bent
outward.

[0236] At operation S1802, the electronic device 100 may
determine the folding area of the flexible display according
to the folding state of the electronic device 100. The folding
area may increase as the folding angle of the electronic
device 100 increases. For example, the folding area may
increase linearly or non-linearly in proportional to the
increasing of the folding angle. As the folding angle
increases, the folding area may increase in stages based on
threshold values.

[0237] At operation S1803, the electronic device 100 may
determine if the hovering gesture of a user is sensed.
[0238] When the hovering gesture of a user is sensed at
operation S1803, the electronic device 100 may determine
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whether the hovering gesture of a user is performed within
the folding area or outside the folding area, at operation
S1804.

[0239] When the hovering gesture is determined to be
performed within the folding area the folding area, at
operation S1804, the electronic device 100 may sense the
first hovering position in the first area and the second
hovering position in the second area according to the hov-
ering gesture, at operation S1805. At operation S1806, the
electronic device 100 may determine a hovering point
corresponding to the hovering gesture based on the first and
second hovering positions.

[0240] When the hovering gesture is determined to be
performed outside the folding area, at operation S1804, the
electronic device 100 may sense the third hovering position
in the first or the second area according to the hovering
gesture, at operation S1815. At operation S1816, the elec-
tronic device 100 may determine the sensed third hovering
position to be hovering point.

[0241] FIGS. 19A to 20B are views of a screen of an
electronic device displaying a Ul on a folding area according
to an embodiment of the present disclosure.

[0242] Referring to FIGS. 19A and 19B, the electronic
device 100 may be in an in-bending state in which the device
100 is bent inward. In this state, the processor 120 may sense
at least one hovering position on the folding area 13 accord-
ing to the hovering gesture of a user on the folding area 13
of the flexible display 130. The processor 120 may deter-
mine a hovering point corresponding to the hovering gesture
with the methods described above, based on at least one
sensed hovering position.

[0243] For example, from the flexible display 130 divided
into a first area 11 and a second area 12 based on the folding
line 20, the processor 120 may sense the first position in the
first area 11 and the second position in the second area 12
according to the hovering gesture of a user. The processor
120 may determine a hovering point corresponding to the
hovering gesture based on the sensed first and second
positions.

[0244] The processor 120 may sense at least one position
on the folding area according to the hovering gesture of a
user. The processor 120 may determine a hovering point
corresponding to the hovering gesture by correcting the
sensed position. In this case, the processor 120 may control
the flexible display 130 to display a Ul on the hovering point
determined from the folding area 13.

[0245] For example, as illustrated in FIG. 19A, the pro-
cessor 120 may control the flexible display 130 to newly
display an indicator 1901 (e.g., cursor, pointer, and insertion
marker) representing the position designated by a user, or
move the indicator from other position and display the same.
As illustrated in FIG. 19B, the processor 120 may control the
flexible display 130 to newly display an item 1902 interac-
tive with a user (e.g., icon, content, etc.), or move the item
from other position and display. In this case, the flexible
display 130 may display the item 1902 so that the center area
of the item 1902 is positioned on the hovering point, or so
that one side or one edge of the item 1902 (e.g., upper-left
position of the item) is positioned on the hovering point.
When the item 1902 is displayed, a user may input the touch
gesture to select the item. The processor 120 may sense the
touch gesture to select the item 1902 on the folding area 13.
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When the touch gesture of a user is sensed, the processor 120
may perform function corresponding to the selected item
1902.

[0246] Referring to FIGS. 20A and 20B, the electronic
device 100 may be in an out-bending state in which the
device is bent outward. In this state, when the hovering
gesture of a user is inputted on the folding area 13 of the
flexible display 130, the processor 120 may sense at least
one hovering position on the folding area 13. Next, the
processor 120 may determine a hovering point correspond-
ing to the hovering gesture based on at least one sensed
hovering position, and control the flexible display 130 to
display the UI on the determined hovering point.

[0247] For example, as illustrated in FIG. 20A, the pro-
cessor 120 may control the flexible display 130 to newly
display the indicator 2001 representing the position desig-
nated by a user, or move the indicator from other position
and display. As illustrated in FIG. 20B, the processor 120
may control the flexible display to newly display the item
2002 interactive with a user, or move the item from other
position and display the same. In this case, the flexible
display 130 may display the item so that the center area of
the item 2002 can be positioned on the hovering point, or so
that one side or one edge of the item 2002 (e.g., the
upper-left position of the item) is positioned on the hovering
point. When the item 2002 is displayed, the processor 120
may sense the touch gesture of a user to select the item 2002
on the folding area 13. In response to the touch gesture of a
user, the processor 120 may perform function corresponding
to the selected item 2002.

[0248] FIGS. 21A and 21B are views of a screen of an
electronic device displaying a drawing or handwriting on a
folding area according to an embodiment of the present
disclosure.

[0249] Referring to FIG. 21A, the electronic device 100
may be in an in-bending state in which the device is bent
inward. In this state, the processor 120 may sense a plurality
of' hovering positions on the folding area 13 according to the
movement of the hovering gesture of a user who draws or
writes on the folding area 13 of the flexible display 130. The
processor 120 may determine a plurality of hovering points
corresponding to the hovering gesture with the methods
described above, based on a plurality of sensed hovering
positions. The processor 120 may control the flexible display
130 to display the drawing result or the handwriting result
2101 on the folding area 13 according to the determined
hovering points. When the determined hovering points are
discrete, the processor 120 may control the flexible display
130 to connect the determined hovering points and display
the consecutive drawing result or handwriting result.

[0250] Referring to FIG. 21B, the electronic device 100
may be in an out-bending state in which the device is bent
outward. In this state, the processor 120 may sense a
plurality of hovering positions on the folding area 13 accord-
ing to the hovering gesture of a user who draws or writes on
the folding area 13 of the flexible display 130, and determine
a plurality of hovering points corresponding to the hovering
gesture based on a plurality of sensed hovering positions.
The processor 120 may control the flexible display 130 to
display the drawing result or the handwriting result 2102 on
the folding area 13 according to the determined hovering
points.
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[0251] FIGS. 22A to 23C are views of a screen of an
electronic device selecting an item displayed on a folding
area according to an embodiment of the present disclosure.
[0252] Referring to FIGS. 22A to 22C, the electronic
device 100 may be in an in-bending state in which the device
is bent inward. In this state, referring to FIG. 22A, the
processor 120 may control the flexible display 130 to display
a plurality of items 2201 (e.g., icons, content, and so on). At
least a portion 2202 of a plurality of items 2201 may be
positioned in the folding area 13. When the hovering gesture
is inputted on the folding area 13, the processor 120 may
determine a hovering point corresponding to the hovering
gesture in the folding area 13 according to the hovering
gesture. The processor 120 may control the flexible display
130 to display the item 2203 positioned on the hovering
point in highlighting.

[0253] When a user performs touch to select the high-
lighted item 2203, the processor 120 may sense the user
touch gesture to select the highlighted item 2203, as illus-
trated in FIG. 22B.

[0254] Inresponse to the user touch gesture, the processor
120 may display the application implementing screen 2204
corresponding to the selected item 2203, as illustrated in
FIG. 22C.

[0255] According to another embodiment of the present
disclosure, referring to FIGS. 23A to 23C, the electronic
device 100 may be in an out-bending state in which the
device is bent outward. In this state, referring to FIG. 23A,
the processor 120 may control the flexible display 130 to
display a plurality of items 2301. At least a portion 2302 of
a plurality of items 2301 may be positioned in the folding
area 13. In this case, the processor 120 may determine a
hovering point corresponding to the hovering gesture in the
folding area 13, according to the hovering gesture on the
folding area 13. The processor 120 may control the flexible
display 130 to highlight the item 2303 positioned on the
hovering point.

[0256] Referring to FIG. 23B, the processor 120 may
sense the user touch gesture to select the highlighted item
2303. In response to the user touch gesture, the processor
120 may display the application implementing screen 2304
corresponding to the selected item 2303, as illustrated in
FIG. 23C.

[0257] FIGS. 24A to 25B are views provided to explain a
method of an electronic device for recognizing a movement
of a hovering point according to an embodiment of the
present disclosure.

[0258] Referring to FIG. 24A, the electronic device 100
may be in an in-bending state in which the device is bent
inward. In this circumstance, the processor 120 may sense a
hovering gesture of a user who moves on the folding area 13
of the flexible display 130 by using the inputting means 30.
In this case, the processor 120 may determine a plurality of
hovering points in the folding area 13, according to the
movement of the hovering gesture. The processor 120 may
determine a plurality of hovering gestures corresponding to
the hovering gesture, based on a plurality of sensed hovering
positions.

[0259] The processor 120 may determine the moving
direction (v1) of the hovering gesture based on the trajectory
of the hovering points determined over time.

[0260] The processor 120 may determine the moving
direction (v1) of the hovering gesture based on the motion
characteristic of the inputting means 30. For example, the
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motion characteristic of the inputting means 30 such as
inclination, acceleration or moving direction may be sensed
with the value measured in the sensor equipped in the
inputting means 30. The processor 120 may determine the
moving direction (v1) of the hovering gesture based on at
least one of a plurality of hovering points and the motion
characteristics according to the movement of the user hov-
ering gesture.

[0261] The processor 120 may selectively use the motion
characteristics of the inputting means 30 in order to deter-
mine the moving direction (v1) of the hovering gesture. For
example, the processor 120 may usually determine the
moving direction (v1) of the hovering gesture based on the
trajectory of a plurality of hovering points. However, when
the values measured by the electrodes according to the
hovering gesture respectively sensed in the first area 11 and
the second area 12 based on the folding line 20 are the same
or almost the same as one another (e.g., when the measured
values are within a certain range), the processor 120 may
determine the moving direction of the hovering gesture by
using the motion characteristic of the inputting means 30.

[0262] For example, referring to FIG. 24B, when the
values (m1, m2) measured in the first area 11 and the second
area 12 according to the hovering gesture at time point t+1
are the same or almost the same as each other, the processor
120 may determine one measured value (m1) among the
measured values according to the hovering gesture to be
hovering point corresponding to the moved hovering gesture
based on the motion characteristic of the inputting means 30.
The processor 120 may determine the moving direction (v1)
of the hovering gesture based on the hovering point deter-
mined at time point t and another hovering point determined
at time point t+1.

[0263] Referring to FIG. 25A, the electronic device 100
may be in an in-bending state in which the device 100 is bent
inward. In this circumstance, the processor 120 may sense a
hovering gesture of a user who moves on the folding area 13
of the flexible display 130 by using the inputting means 30.
In this case, the processor 120 may determine a plurality of
hovering points in the folding area 13, according to the
movement of the hovering gesture. The processor 120 may
determine a plurality of hovering gestures corresponding to
the hovering gesture, based on a plurality of sensed hovering
positions.

[0264] The processor 120 may determine the moving
direction (v2) of the hovering gesture based on the trajectory
of the hovering points determined over time.

[0265] The processor 120 may determine the moving
direction of the hovering gesture based on the motion
characteristic of the inputting means 30.

[0266] Referring to FIG. 25B, when the values (m3, m4)
measured in the first area 11 and the second area 12
according to the hovering gesture at time point t+1 are the
same or almost the same as each other, the processor 120
may determine one measured value (m3) among the mea-
sured values according to the hovering gesture to be hov-
ering point corresponding to the moved hovering gesture
based on the motion characteristic of the inputting means 30.
The processor 120 may determine the moving direction (v2)
of the hovering gesture based on the hovering point deter-
mined at time point t and another hovering point determined
at time point t+1.
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[0267] FIGS. 26A to 27B are views of a screen of an
electronic device displaying a Ul in response to a movement
of a hovering gesture according to an embodiment of the
present disclosure.

[0268] Referring to FIGS. 26A and 26B, the electronic
device 100 may be in an in-bending state in which the device
100 is bent inward. In this circumstance, the processor 120
may sense a hovering gesture of a user who moves on the
folding area 13 of the flexible display 130 by using the
inputting means 30. In this case, the processor 120 may
determine a plurality of hovering points in the folding area
13, according to the movement of the hovering gesture. The
processor 120 may determine a plurality of hovering points
corresponding to the hovering gesture with the methods
described above, based on a plurality of sensed hovering
positions.

[0269] The processor 120 may determine the moving
direction of the hovering gesture based on at least one of a
plurality of hovering points and the motion characteristics
with the methods described above with reference to FIGS.
24A to 25B.

[0270] The processor 120 may display the UI or the
graphic on the position corresponding to the moved hover-
ing gesture based on the determined moving direction of the
hovering gesture.

[0271] For example, as illustrated in FIG. 26A, when the
hovering gesture is moved toward a certain direction (v3),
the processor 120 may determine a hovering point corre-
sponding to the hovering gesture at time point t. The
processor 120 may wait until time point t+1 and determine
the moving direction of the hovering gesture from time point
t to time point t+1. For example, the moving direction of the
hovering gesture may be a vector direction from the hover-
ing point determined at time point t to the hovering point
determined at time point t+1. The processor 120 may display
a Ul or the graphic indicating the moving trajectory of the
hovering gesture at time point t+1 based on the moving
direction of the hovering gesture. In this case, the time delay
(t+1)—(t) may be generated since performing of the hovering
gesture until the displaying of Ul or the graphic. However,
the UT or the graphic may be displayed on the position where
the intention of the user performing the hovering gesture is
correctly reflected.

[0272] Referring to FIG. 26B, when the hovering gesture
is moved toward a certain direction (v4), the processor 120
may determine a hovering point corresponding to the hov-
ering gesture at time point t. The processor 120 may
determine the moving direction of the hovering gesture
based on the history of the hovering point. For example, the
moving direction of the hovering gesture may be vector
direction from the hovering point determined at time point
t-1 to the hovering point determined at time point t. The
processor 120 may display a Ul indicating the moving
trajectory of the hovering gesture at time point t based on the
moving direction of the hovering gesture. In this case,
because the history of the hovering point in which the
hovering gesture is previously performed is used without
using additional waiting time, the time delay from perform-
ing of the hovering gesture until displaying of the UI or the
graphic can be minimized.

[0273] The methods described above with reference to
FIGS. 26A and 26B may be combined. For example, when
the hovering gesture is moved toward a certain direction, the
processor 120 may display the Ul or the graphic on the
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positions corresponding to the moved hovering gesture by
using the method in FIG. 26 A until the history of the moved
hovering point is accumulated for a certain time (e.g., 0.5 sec
to 2 sec) or longer. When the history of the hovering point
is accumulated for a certain time or longer, the processor 120
may display the Ul or the graphic on the positions corre-
sponding to the moved hovering gesture by using the
method in FIG. 26B.

[0274] When the hovering gesture is moved toward a
certain direction, the processor 120 may determine the
moving direction of the hovering gesture based on the
motion characteristic of the inputting means 30 performing
the hovering gesture. For example, the processor 120 may
obtain the measured values related with the inclination
direction of the inputting means 30, and determine the
moving direction of the hovering gesture based on the
obtained values. The processor 120 may display the Ul or
the graphic indicating the moving trajectory according to the
hovering gesture based on the moving direction of the
hovering gesture.

[0275] The hovering gesture may be moved to the folding
area 13 from the first area 11 or the second area 12 which are
outside the folding area 13 based on the folding line 20. In
this case, the processor 120 may display the UI or the
graphic indicating the moving trajectory according to the
movement of the hovering gesture on the folding area 13
based on the moving direction of the hovering gesture
determined in the first area 11 or the second area 12 which
are outside the folding area 13. For example, based on the
moving direction of the hovering gesture determined in the
first area 11 which is outside the folding area 13, the
processor 120 may display the Ul or the graphic indicating
the moving trajectory of the hovering gesture on the folding
area 13 to be positioned on the extended line of the moving
direction.

[0276] Referring to FIGS. 27A and 27B, the electronic
device 100 may be in the out-bending state in which the
device is bent outward. In this case, the processor 120 may
sense a hovering gesture of a user who moves on the folding
area 13 of the flexible display 130 by using the inputting
means 30. The processor 120 may determine a plurality of
hovering points in the folding area 13, according to the
movement of the hovering gesture. The processor 120 may
determine a plurality of hovering points corresponding to the
hovering gesture with the methods described above, based
on a plurality of sensed hovering positions.

[0277] The processor 120 may determine the moving
direction of the hovering gesture based on at least one of a
plurality of hovering points and motion characteristics, and
display a Ul or a graphic on the positions corresponding to
the hovering gesture in motion, based on the determined
moving direction.

[0278] For example, as illustrated in FIG. 27A, when the
hovering gesture is moved toward a certain direction (v5),
the processor 120 may determine a hovering point corre-
sponding to the hovering gesture at time point t. The
processor 120 may wait until time point t+1 and determine
the moving direction of the hovering gesture from time point
t to time point t+1. The processor 120 may display the UI or
the graphic indicating the moving trajectory of the hovering
gesture at time point t based on the moving direction of the
hovering gesture.

[0279] Referring to FIG. 27B, when the hovering gesture
is moved toward a certain direction (v6), the processor 120
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may determine a hovering point corresponding to the hov-
ering gesture at time point t. The processor 120 may
determine the moving direction of the hovering gesture
based on the history of the hovering point. For example, the
moving direction of the hovering gesture may be vector
direction from the hovering point determined at time point
t-1 to the hovering point determined at time point t. The
processor 120 may display the UI or the graphic indicating
the moving trajectory of the hovering gesture at time point
t based on the moving direction of the hovering gesture.
[0280] The methods described above with reference to
FIGS. 27A and 27B may be combined. For example, until
the history of the moved hovering points is accumulated for
more than a certain time, the Ul or the graphic may be
displayed on the position corresponding to the moved hov-
ering gesture by using the method in FIG. 27A. When the
history of the hovering point is accumulated for a certain
time or longer, the processor 120 may display the Ul or the
graphic on the positions corresponding to the moved hov-
ering gesture by using the method in FIG. 27B.

[0281] FIG. 28 is a flowchart provided to explain a method
of an electronic device 100 for processing a user gesture
according to another embodiment of the present disclosure.
[0282] At operation S2801, the electronic device 100 may
determine if at least one hovering position is sensed on the
folding area 13 according to the user hovering gesture on the
folding area 13 including the folding line 20.

[0283] At operation S2802, when the hovering position is
sensed, the electronic device 100 may determine a hovering
point corresponding to the hovering gesture by correcting
the sensed hovering position.

[0284] At operation S2803, the electronic device 100 may
display the UI or the graphic on the determined hovering
point.

[0285] FIG. 29 is a flowchart provided to explain a method
of an electronic device for processing a user gesture accord-
ing to an embodiment of the present disclosure.

[0286] At operation S2901, the electronic device 100 may
determine if a plurality of hovering positions are sensed on
the folding area 13 according to the user hovering gesture on
the folding area 10 including the folding line 20.

[0287] At operation S2902, the electronic device 100 may
determine a plurality of hovering points by correcting a
plurality of hovering positions.

[0288] At operation S2903, the electronic device 100 may
determine the moving direction of the hovering gesture
based on a plurality of determined hovering points. In this
case, the electronic device 100 may display Ul or the graphic
indicating the moving trajectory of the hovering gesture
according to the moving direction of the hovering gesture.
[0289] FIG. 30 is a flowchart provided to explain a method
of an electronic device for processing a user gesture accord-
ing to an embodiment of the present disclosure.

[0290] At operation S3001, the electronic device 100 may
sense the hovering gesture of a user using the inputting
means on the folding area 13.

[0291] At operation S3002, when the motion characteristic
of the inputting means is sensed, the electronic device 100
may determine the moving direction of the hovering gesture
based on the motion characteristic of the inputting means.
[0292] The various embodiments and all of the function
operations described herein may be implemented within a
digital electronic circuit, or within a computer software,
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firmware, or hardware comprising the structures achieved
herein or equivalent structures of these, or a combination of
one or more of these.

[0293] A non-transitory computer readable recording
medium may be an arbitrary available medium storing that
is accessible by a computer, and the computer readable
recording medium encompasses a volatile and non-volatile
medium, removable and non-removable medium. Further,
the non-transitory computer readable recording medium
may encompass a computer recording medium and commu-
nication medium. The computer recording medium encom-
passes volatile and non-volatile, removable and non-remov-
able medium that is realized with an arbitrary method or
technology for the storage of information such as computer
readable commands, data structure, program modules or
other data. The communication medium includes computer
readable commands, data structure, program module, or
other data of the modified data signal.

[0294] The foregoing various embodiments and advan-
tages are not to be construed as limiting the various embodi-
ments. The present teaching can be readily applied to other
types of apparatuses. Also, the description of the various
embodiments of the present disclosure is intended to be
illustrative, and not to limit the scope of the claims.
[0295] While the present disclosure has been shown and
described with reference to various embodiments thereof, it
will be understood by those skilled in the art that various
changes in form and details may be made therein without
departing from the spirit and scope of the present disclosure
as defined by the appended claims and their equivalents.

What is claimed is:
1. A method of an electronic device for processing a
gesture, the method comprising:
in response to an input of a hovering gesture to a flexible
display of the electronic device, wherein the flexible
display is divided in response to folding of the elec-
tronic device into a first area and a second area based
on a folding line, sensing the hovering gesture in the
first area and the second area, respectively; and

determining a hovering point corresponding to the hov-
ering gesture, based on the sensed positions of the first
area and the second area, respectively.

2. The method of claim 1, wherein the hovering gesture is
performed on a folding area comprising the folding line of
the flexible display.

3. The method of claim 2, further comprising:

sensing a folding state of the electronic device,

wherein the folding area is determined according to the

sensed folding state of the electronic device.

4. The method of claim 3, wherein the folding state of the
electronic device is one of:

an in-bending state in which the electronic device is bent

inward, and

an out-bending state in which the electronic device is bent

outward.

5. The method of claim 2, wherein a size of the folding
area is increased together as a folding angle of the electronic
device is increased.

6. The method of claim 1, wherein the sensed position in
the first area corresponds to a position of an electrode of
electrodes in the first area for which a sensed value measured
with respect to the hovering gesture has a peak point.
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7. An electronic device comprising:

a flexible display dividable into a first area and a second

area based on a folding line; and

a processor configured to, in response to an input of a

hovering gesture with the flexible display being in a
folding state, determine a hovering point corresponding
to the hovering gesture based on a first position sensed
in the first area, and a second position sensed in the
second area.

8. The electronic device of claim 7, wherein the hovering
gesture is performed on a folding area comprising the
folding line of the flexible display.

9. The electronic device of claim 8 further comprising:

a state sensor configured to sense a folding state of the

electronic device,

wherein the processor determines the folding area accord-

ing to the sensed folding state.

10. The electronic device of claim 9, wherein the folding
state of the electronic device is one of:

an in-bending state in which the electronic device is bent

inward; and

an out-bending state in which the electronic device is bent

outward.

11. The electronic device of claim 8, wherein a size of the
folding area is increased together as a folding angle of the
electronic device is increased.

12. The electronic device of claim 7, wherein the first
position corresponds to a position of an electrode of elec-
trodes in the first area for which a sensed value measured
according to the hovering gesture has a peak point.
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